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Word of Welcome

On behalf of the EHA Board and the Scientific Program Committee we are pleased to present the
Abstract Book of the 18th Congress of EHA. 

The Scientific Program Committee has compiled an exciting and topical program of Simultaneous
Sessions and Poster Sessions from close to 3,000 submitted abstracts. Please join our expert modera-
tors for a walk along the posters in your field of interest on Friday and Saturday. The six best abstracts
have been selected for presentation during the Presidential Symposium on Saturday, June 15.

On behalf of the EHA Board, the committees and all the people involved in this years’ EHA congress,
we thank you for coming to Stockholm.

Jorge Sierra
Chair Scientific Program Committee
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Acute lymphoblastic leukemia - Biology

P001

INVESTIGATING THE BIOLOGY OF STIL-TAL1 FUSION POSITIVE T-ALL
AND ITS GENETIC SUBCLONAL ARCHITECTURE
C Furness1* F van Delft1, M Mansur1,2, A Ford1, L Kearney1, C Harrison3,
M de-Oliveira2, M Greaves1
1Haemato-Oncology Research Unit, Division of Molecular Pathology, Institute
of Cancer Research, Sutton, United Kingdom, 2Paediatric Haematology-Oncol-
ogy Program, Instituto Nacional de Câncer (INCA), Rio de Janeiro, Brazil,
3Leukaemia Research Cytogenetics Group, Northern Institute for Cancer
Research, Newcastle University, Newcastle, United Kingdom

Background: The STIL-TAL1 fusion occurs in 25% of T-ALL as a result of a
1p33 deletion which removes the coding regions of STIL and places TAL1
under the control of the STIL promoter. Our study aims to investigate the biol-
ogy of this leukaemia subtype and its genetic sub-clonal architecture in order
to aid rational design of future targeted treatment strategies. The hypothesis is
that drugs targeted at events occurring at a sub-clonal level will likely fail due
to Darwinian evolution and the emergence of drug resistance from a minor sub-
clone selected out by environmental modifiers (drug therapy).
Aims: We aimed to determine the common genetic aberrations occurring in
STIL-TAL1 fusion positive T-ALL in children and young adults (age 1 – 25 years)
and to investigate how the leukaemic clone evolves genetically in order to deter-
mine the early and founder genetic events amenable to therapeutic targeting.
We describe our current approach to this issue using SNP arrays, mutation
screening and single cell 4 colour FISH.
Methods: DNA from 17 STIL-TAL1 fusion positive T-ALL cases and one cell line
(RPMI 8402) was screened using the Affymetrix SNP 6.0 platform to detect copy
number alterations (CNA) and was sequenced to detect mutations in NOTCH1
(exons 26,27,34), FBXW7 (exons 9, 10), PTEN (exon 7) and IL7R (exon 6). Genom-
ic localisation of copy number alterations using CNAG version 3.3.0 software was
used to design in house FISH probes for STIL-TAL1 fusion and losses of CDKN2A,
PTEN, LEF1 and CASP8AP2 in order to permit examination of single cells by mul-
ticolour FISH. Interphase FISH was performed on methanol-acetic acid fixed nuclei
from diagnostic samples. The FISH probe to detect STIL-TAL1 fusion consisted of
two fosmids whose genomic localisation corresponds to the 1p33 deletion and two
control fosmids located downstream of TAL1. This reliably detected the deletion in
8 samples screened to date.
Results: The most frequent CNA detected was CDKN2A loss (94% of samples).
Other frequent CNA were losses of PTEN (22%), the region 6q13-6q16 including
CASP8AP2 (22%), LEF1 (11%) and gain of MYB (11%). Mutation screening revealed
mutation frequencies of 55% for NOTCH1/FBXW7 and 38% for PTEN. Mutations
in IL7R were not detected in this cohort. Single cell 4 colour FISH performed on 4
patients showed the presence of the STIL-TAL1 fusion in all cells with an abnormal
FISH signal pattern. Scoring of 100 – 200 cells per patient with 3 – 4 differentially
labelled FISH probes allowed reconstruction of the evolution of the malignant clone
through phylogenetic trees.
Summary / Conclusion: This study provides an overview of key genetic aberrations
in this T-ALL subgroup. Results support the hypothesis that, in accordance with oth-
er types of leukaemia, the STIL-TAL1 fusion is a founder event being present in all
cells with an abnormal FISH signal pattern. Loss of CDKN2A occurred early in the
evolution of the leukaemogenic clone in line with its key role in T-ALL. Copy number
losses such as PTEN, CASP8AP2 and LEF1 occurred sub-clonally to CDKN2A
loss. PTEN inactivation is frequent in SIL-TAL1 T-ALL with either mutation or copy
number losses detected in 50% of samples. Comparison of multicolour FISH results
for two patients with PTEN loss suggests that the evolutionary timing of this event
may vary between patients. Future work will incorporate gene mutations into the sin-
gle cell analysis to determine the position of key mutations, such as
NOTCH1/FBXW7/PTEN, in STIL-TAL1 T-ALL evolution.

P002

DEVELOPMENT OF MINIMAL RESIDUE DISEASE (MRD) ANALYSIS IN
CHILDHOOD ACUTE LYMPHOBLASTIC LEUKAEMIA (ALL) BY NEXT GEN-
ERATION SEQUENCING (NGS)
H Williamson1* J Hancock1, J Moppett2, E Roberts1
1Bristol Genetics Laboratory, North Bristol NHS Trust, 2Paediatric Oncology,

Bristol Royal Hospital for Children, Bristol, United Kingdom

Background: Detection of sub-microscopic levels of disease (minimal resid-
ual disease; MRD) in childhood acute lymphoblastic leukaemia (ALL) after ini-
tial treatment is an important prognostic factor. Currently, stratification of ther-
apy for the new frontline trial in childhood ALL (UKALL2011) is provided by
MRD analysis using real time quantitative PCR (RQ-PCR) to identify and quan-
titate patient specific rearrangements of the immunoglobulin (Ig) and T-cell
receptor (TCR) genes. Although MRD is a powerful and essential tool in strat-
ification of ALL patients, the current methodology is expensive, time-consum-
ing and complex to perform, and 8% of individuals in the current UKALL2011
trial do not have an informative MRD result.
Aims: Recently, Next Generation Sequencing (NGS) has led to the opportuni-
ty to improve Ig/TCR based MRD analysis by revealing the entire Ig/TCR reper-
toire. In addition, this technology may also have the potential to allow improved
quantification of disease, by detecting lower disease levels, resulting in a poten-
tial increase in the specificity and sensitivity of MRD analysis in childhood ALL.
Results: To date, this project has concentrated on the IgH locus using the BIO-
MED 2 primers (van Dongen et al., 2003) for target identification. These primers
have been adapted in a novel manner to allow the deep sequencing of this locus
using the Illumina MiSeq. Using a simple sequence analysis pipeline, this tech-
nology has been used in twelve patients, firstly, to identify the major clones
revealed by current methodologies, and secondly, to detect many related and
unrelated low-level clones. This NGS methodology has also been used to delin-
eate patterns of IgH rearrangements in two patients previously shown to have
oligoclonal rearrangements (greater than two). Such patients represent a time
consuming and technical challenge for current technologies as it is important
that all targets at the locus are followed by RQ-PCR to provide an informative
MRD result. In addition to target identification, this approach can also be used
for the quantification of MRD. Logarithmic dilution series of patient DNA in nor-
mal PBMC DNA have been analysed using this novel pipeline and reveal that
stratification based on a clinical threshold of 1 in 10,000 is possible using this
NGS methodology. An important consideration for both MRD target identifica-
tion and quantification of disease is to undertake an assessment of the normal
background repertoire, as well as the repertoire present at the end of induction
therapy; both of which represent critical thresholds. Having established this
technology it will be used to quantitate disease levels in end of induction sam-
ples, previously analysed by RQ-PCR, and the results compared.
Summary / Conclusion: This approach to target identification allows the study
of multiple evolved clones, and therefore has the potential to reduce false neg-
ative results. Furthermore, this approach also represents a significant time sav-
ing (5-7 days) in comparison to established methods (3-4 weeks). Indeed, the
interrogation of the entire Ig repertoire will further improve the predictive value
of MRD testing. Additionally, further investigation into the clinical utility of NGS
for MRD analysis will concentrate on analysing earlier timepoints in treatment
and study the potential use of blood rather than bone marrow.

P003

NOVEL COPY NUMBER ALTERATIONS IN INFANTS WITH T-CELL ACUTE
LYMPHOBLASTIC LEUKAEMIA (T-ALL)
M Mansur1,2* F van Delft2, S Colman2, M Pombo-de-Oliveira1, M Greaves2, 
A Ford2
1Paediatric Haematology-Oncology Program, Instituto Nacional de Câncer -
INCA, Rio de Janeiro, Brazil, 2Haemato-Oncology Research Unit, Division of
Molecular Pathology, The Institute of Cancer Research - ICR, Sutton, United
Kingdom

Background: Infant Acute Lymphoblastic Leukaemia (I-ALL) is a rare disease
associated with MLL rearrangements, B cell precursor lineage with CD10- (pro-
B ALL) and prenatal origin. In contrast to infant pro-B ALL, in which an in utero
origin has been extensively demonstrated, the genetic origin and timing for
infant T-cell ALL (T-ALL) has not been fully elucidated. Although very rare in
infants, T-ALL is prevalent in older children, this raises the question of whether
the aetiology of childhood T-ALL is likely to involve prenatal molecular alter-
ations. 
Aims: The overall aims of this study are to elucidate more definitively the ear-
ly onset of these abnormalities in infants T-ALLs; to delineate the additional
genomic hits required to accelerate the emergence of a frank leukaemia; and
to compare infant cases with older children/adolescent T-ALL by tracing CNA
accumulation.
Methods: The availability to us of a very rare series of 7 infant (≤12 months)
T-ALL cases along with 6 remission samples and 4 Guthrie cards allowed us
to genetically characterize infant T-ALL (Sanger sequencing, RT-PCR, Q-PCR,



FISH), to trace CNAs and LOH/UPD profiles (SNP-array) and to backtrack pre-
natal origin.
Results: The main clinical and demographic characteristics observed in our
series were a median age of 7 months, no predominance of gender and high
WBC count (≥50,000) in 6 out of 7 cases at diagnosis. The infants were treat-
ed according to Brazilian GBTLI protocol (n=3), BFM protocol (n=2) and INTER-
FANT (n=2). All samples have been analyzed at diagnosis for the main T-ALL
abnormalities and our results showed 3 cases mutated for NOTCH1, all cas-
es were WT for FBXW7, PTEN and IL7R mutations and we did not observe any
SIL-TAL1+ or TLX3+ cases. TCRG & D were rearranged in 5 cases, 4 of them
also being rearranged for TCRB; 1 case presented with only TCRG rearrange-
ment and 1 case showed no receptor gene rearrangement at all. This latter case
also had a classical ETP profile. MLL rearrangements were detected by FISH
in 3 out of 6 cases. All diagnostic samples were analyzed by SNP-array to
identify genomic losses and gains. As a summary of the SNP results, a recur-
rent chromosome 3 deletion was observed in 3 cases. This loss results in the
complete deletion of MLF1 and has not previously been described in T-ALL.
MLF1 plays a key role in AML and myelodysplasic syndromes leukaemogen-
esis. Q-PCR and FISH assays were used to confirm the copy number of MLF1   
in those cases analysed. Akin to paediatric T-ALL we observed a PTEN dele-
tion in 1 patient and 2 further cases with a 11p13 deletion that could lead to acti-
vation of LMO2. Strikingly and unlike childhood T-ALL, none of the infants
showed deletions in CDKN2A. We confirmed these results using a Q-PCR
copy number assay for CDKN2A and FISH.
Summary / Conclusion: Since the long term aims of this study include exome
sequencing, we cannot rule out the possibility of still having classic and rele-
vant alterations yet to be discovered in these cases, however our preliminary
data suggest that infant T-ALL in general presents different genetic abnormal-
ities from childhood T-ALL.

P004

THE ROLE OF THE JANUS-FACED TRANSCRIPTION FACTOR PAX5-JAK2
IN CHILDHOOD ACUTE LYMPHOBLASTIC LEUKEMIA
D Denk1* K Fortschegger1, M Kauer1, S Anderl1, R Kofler2, S Strehl1
1CCRI, Children’s Cancer Research Institute, St. Anna Kinderkrebsforschung
e.V., Vienna, 2Tyrolean Cancer Research Institute, Biocenter - Division of
Molecular Pathophysiology, Innsbruck Medical University, Innsbruck , Austria

Background: In B-cell precursor acute lymphoblastic leukemia (BCP-ALL) the
transcription factor PAX5, a master regulator of B-cell commitment and main-
tenance, is fused to several different partner proteins including other transcrip-
tion factors, structural proteins, and the tyrosine kinase JAK2. Mutations and
translocations affecting JAK2 are found in a variety of hematopoietic malignan-
cies and lead to its constitutive activation and cytokine-independent JAK-STAT
signaling.
Aims: In this study, we aimed to determine the functional consequences of the
chimeric PAX5-JAK2 protein, which contains the DNA binding paired domain
of PAX5 and the JH1 kinase domain of JAK2.
Results: Indirect immunofluorescence displayed nuclear localization of PAX5-
JAK2. Furthermore, the chimeric protein retains the ability to bind to wild type
PAX5 target loci and to activate some PAX5 target genes, like CD79A but not
CD19, as shown by chromatin immunoprecipitation and reporter gene assays,
respectively. This suggests that the fusion protein has an influence on PAX5
target gene expression. In order to determine whether PAX5-JAK2 is tyrosine
phosphorylated and whether it is capable of activating STAT proteins, intracel-
lular phosphoprotein analyses using flow cytometry and / or Western blotting
of different transfected cell lines were performed. Our data provide compelling
evidence that PAX5-JAK2 itself is phosphorylated and acts as an active kinase,
which in turn phosphorylates and activates downstream STAT proteins. Gene
expression profiling of PAX5-JAK2 positive samples revealed high similarities
with BCR-ABL1 and JAK2-mutated BCP-ALLs, further supporting an activation
of the JAK-STAT pathway. Importantly, the kinase activity of the fusion can be
efficiently blocked by JAK2 inhibitors rendering it a potential target for thera-
peutic intervention.
Summary / Conclusion: Together, our data show that PAX5-JAK2 may dereg-
ulate the PAX5 and the JAK-STAT transcriptional network at the same time and
thus, by interfering with these two important pathways, may promote leukemo-
genesis.
This project is funded by the Austrian Science Fund FWF (P21554).

P005

THE PRE-B-CELL RECEPTOR PATHWAY IS A THERAPEUTIC TARGET IN
SPECIFICALLY TCF3-REARRANGED B-CELL PRECURSOR ACUTE LYM-
PHOBLASTIC LEUKEMIA
A Van Der Veer1* V van der Velden2, M Willemse1, P Hoogeveen2, E Petricoin3,
H Beverloo4, G Escherich5, M Horstmann5, R Pieters1, M Den Boer1
1Pediatric Oncology, Erasmus MC - Sophia Children’s Hospital, 2Immunology,
Erasmus MC, Rotterdam, Netherlands, 3Applied proteomics and molecular
medicine, George Mason University, Manassas, United States, 4Genetics,

Erasmus MC, Rotterdam, Netherlands, 5COALL study group, University Med-
ical Center Eppendorf, Hamburg, Germany

Background: TCF3-rearranged B-cell precursor (BCP) ALL displays high lev-
els of cytoplasmic Igm (CyIgm) which is a known component of the pre-B-cell
receptor (pre-BCR).
Aims: We investigated whether an activated pre-BCR pathway in TCF3-
rearranged BCP-ALL that may serve as therapeutic target.
Methods: The rearrangement pattern of immunoglobulin heavy chain (IGH),
and light chains (IGK and IGL) was analyzed by multiplex PCR in leukemic cell
samples of 190 non-TCF3-rearranged and 22 TCF3-rearranged childhood
BCP-ALL patients. Expression levels of pre-BCR pathway components (EBF1,
ZAP70, SLP65, BTK, PI3K-p110δ and IRF4) were measured by reverse-phase
protein assays. Cytotoxicity of Ibrutinib (a BTK inhibitor) was determined in six
TCF3-rearranged and six non-TCF3-rearranged cases by methyl-thiazol-tetra-
zolium (MTT) assays. The effect of Ibrutinib on Erk expression levels was test-
ed by western blot.
Results: 84.6% (11/13) of TCF3-rearranged cases was highly positive for
CyIgm-expression compared to 20.9% (68/325) of non-rearranged cases
(P<0.001). The Ig-rearrangement pattern of the majority (86.4%) of TCF3-
rearranged cases was arrested at IGH level without further processing of
IGK/IGL genes. In contrast, only 17.9% of non-TCF3 rearranged cases was
blocked at IGH level (P<0.001). Expression levels of pre-BCR pathway proteins
(ZAP70, SLP65, BTK, PI3Kd110, IRF4 and EBF1) were 1.2 to 5.2-fold higher
in TCF3-rearranged compared to non-rearranged samples (P<0.05). The con-
centration of Ibrutinib lethal to 50% of primary leukemic cells was 16.7mM for
TCF3-rearranged cases and >50 mM for non-rearranged cases (P<0.001).
Ibrutinib effectively reduced the expression of Erk in the MHH-CALL3 (TCF3-
rearranged) leukemic cell line whereas this level remained unaffected in the
non-rearranged cell lines NALM6 and MHH-CALL4 .
Summary / Conclusion: This study indicates that TCF3-rearranged BCP-ALL
is characterized by an immature pre-BCR signature with a concommitant acti-
vated pre-BCR signaling pathway. Inhibition of this pathway selectively reduced
the cell viability of TCF3-rearranged BCP-ALL. These findings warrant clinical
application of pre-BCR inhibitors (such as Ibrutinib) in the treatment of TCF3-
rearranged BCP-ALL.

P006

ACUTE LYMPHOBLASTIC LEUKEMIA RECOGNITION BY NATURAL
KILLER CELLS: CLINICAL AND THERAPEUTIC IMPLICATIONS
G Torelli1,* N Peragine 1, S Raponi1, D Pagliara2, W Barberi1, A Vitale1, A Guar-
ini1, G Basso3, F Locatelli2, R Foà1
1Department of Cellular Biotechnologies and Hematology, Sapienza Universi-
ty, 2Department of Pediatric Hematology/Oncology, Ospedale Pediatrico Bam-
bino Gesù, Rome, 3Department of Pediatric Onco-Hematology, University of
Padova, Padova, Italy

Background: Natural killer (NK) cell recognition of malignant targets is finely
tuned by activating and inhibitory receptors. The major receptors with activat-
ing functions are NCRs, NKG2D and DNAM-1. NCRs are orphan receptors,
MICA/B and ULBPs are ligands for NKG2D, PVR and Nec-2 for DNAM-1. The
pathway of NK cell-acute lymphoblastic leukemia (ALL) recognition is unclear.
Differences in NK cell killing susceptibility among age-related subgroups of
ALL patients have been described in the haploidentical stem cell transplant
(SCT) context. Possible differences in the expression of NK cell activating lig-
ands among molecularly defined subgroups of ALL patients have been also
hypothesized.
Aims: In this study, we aimed at analyzing the pathways of NK-ALL recogni-
tion and at verifying whether differences in NK cell activating receptor ligands’
expression among groups defined by age of patients or presence of cytoge-
netic/molecular aberrations correlate with susceptibility to NK cell recognition
and killing.
Methods: We analyzed 103 newly diagnosed ALL patients: 46 adults, median
age 34 years (18-74); 57 children, median age 4 years (0.1-17). Ninety patients
had B cell precursor (BCP)-ALL: 39 were adults (15 BCR-ABL+, 7 MLL-AF4+,
2 E2A-PBX1+, 15 negative) and 51 children (6 BCR-ABL+, 3 MLL-AF4+, 1
MLL-ENL+, 10 TEL-AML1+, 31 negative); 13 patients had T-ALL (7 adults and
6 children). Phenotypic analyses to evaluate the expression of NKG2D and
DNAM-1 ligands (MIC-A/B, ULBP1-2-3, Nec-2 and PVR) on primary ALL blasts
and of NKG2D and DNAM-1 on a population of activated NK cells of donor ori-
gin were performed. Cytotoxic activity of activated NK cells against primary ALL
blasts was also evaluated. For blocking experiments, NK cells were pre-treat-
ed with anti-NKG2D or anti-DNAM1 neutralizing mAbs. Student’s paired t test
was used for statistical analysis.
Results: ALL blast cells of children showed a higher expression of Nec-2
(P=.03), ULBP-1 (P=.01) and ULBP-3 (P=.04) compared to adult ALL samples
(Figure 1A). The differential expression between adults and children was con-
fined to BCP-ALL blasts with no known molecular alterations. The analysis
performed within molecularly defined subgroups of ALL cases revealed a high
surface expression of NKG2D and DNAM1 ligands on BCR-ABL+ blasts,
regardless of the age of patients. In line with the phenotypic results, pediatric
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BCP-ALL without molecular markers showed a higher susceptibility to NK cell
killing than molecularly negative adult samples. In addition, primary blasts from
BCR-ABL+ ALL appeared significantly more sensitive to NK-dependent lysis
than BCP-ALL blasts without molecular aberrations (P=.01) (Figure 1B). Final-
ly, when performing cytotoxic assays in the presence of neutralizing mAbs, the
NK cell killing potential was significantly inhibited with the use of anti-DNAM-1
(P=.006), thus indicating a possible pathway of recognition of ALL blast cells in
the setting of the Nec-2/DNAM-1.
Summary / Conclusion: For the first time a possible biological explanation
responsible for the different role played by alloreactive NK cells in pediatric and
adult ALL is suggested. The high expression of these ligands in BCR/ABL+
ALL cases, with the highest levels of cytotoxicity exerted by NK cells targeting
this subgroup of ALL blasts, indicate a new possible immunotherapeutic strat-
egy based on the in vivo infusion of activated NK cells for controlling/eradicat-
ing minimal residual disease in this subgroup of patients. The possible corre-
lation between the level of activating receptor ligands’ expression and suscep-
tibility to lysis may help to identify those patients that may maximally benefit from
NK-based immunotherapy and from NK alloreactive donors in the haploidenti-
cal SCT context.

Figure 1.

P007

KRASG12D INITIATES ACUTE T-CELL LYMPHOBLASTIC LEUKEMIA IN
COOPERATION WITH LOSS OF THE WILD-TYPE KRAS ALLELE
A Staffas1,* C Karlsson2, L Palmqvist1, M O Bergö2
1Biomedicine, 2Medicine, University of Gothenburg, Gothenburg, Sweden

Background: Activating mutations in RAS (NRAS, KRAS and HRAS) are found
in patients of all major subtypes of hematopoietic malignancies including acute
myeloid leukemia (AML), myeloproliferative disease (MPD) and acute lym-
phoblastic leukemia (ALL). Activation of KRAS in hematopoietic malignancy has
been studied using the Mx1-Cre;KrasLSL-G12D mouse model, where expression
of oncogenic KrasG12D is induced by injection of polyinosinic-polycytidylic acid (pI-
pC). Injection with pIpC leads to rapid development of a 100% penetrant MPD.
Surprisingly, when bone marrow from these MPD-mice is transplanted to wild-type
recipients this leads to development of acute T-cell lymphoblastic leukemia (T-
ALL). The cause for this lineage switch is not known. Injection with pIpC in the
primary mice leads to expression of KrasG12D also in non-hematopoietic tissues
including the liver, colon and in the skin, which may affect the malignant pheno-
type. Alternatively, during transplantation, KrasG12D tumor initiating cells of
myeloid and T-lymphoid lineage might home differently.
Aims: In addition to understanding the cause of this lineage switch, this mouse
model also gives an ideal situation for studying the effects of KRAS-activation
both in myeloid and in T-lymphoid cells.
Methods: To investigate this and to address what causes the lineage switch
we have performed cross bone marrow transplantations between Mx1-
Cre;KrasLSL-G12D and wild-type mice.
Results: Expression of KrasG12D has a greater proliferative driving force in
myeloid compared to T-lymphoid cells. Expression of KrasG12D also increases
differentiation of myeloid cells which leads to induction of the primary MPD-phe-
notype. In parallel, expression of KrasG12D expands immature T-cell populations
in the thymus leading to a pre-leukemic state in T-cells. pIpC injected Mx1-
Cre;KrasLSL-G12D cannot be rescued by transplanting wild-type bone marrow

meaning that the cause of death in the primary mice is unrelated to their MPD.
Transplanting the KrasG12D bone-marrow extends the lifetime of the tumor, cre-
ating time for additional mutations to occur that transforms the pre-leukemic
state into T-ALL. One of these additional mutations is loss of the wild-type Kras
allele.
Summary / Conclusion: The effects of KrasG12D expression differs between
myeloid and T-lymphoid cells. In myeloid cells activated Kras increases prolif-
eration and differentiation which induces MPD without the ability to transform
into AML. In T-lymphoid cells expression of KrasG12D leads to a pre-leukemic
state with expanded immature populations that with time and additional muta-
tions transforms into T-ALL. This indicates that activation of Kras in the devel-
opment of acute leukemia, is a potent first genetic hit in the T-lymphoid lineage,
but not in the myeloid lineage. Also, loss of the wild-type Kras allele in the T-
ALL tumors indicates a tumor-suppressive role for wild-type KRAS in T-cell
tumorigenesis.

P008

FREQUENCY AND PROGNOSTIC SIGNIFICANCE OF COPY NUMBER
ALTERATIONS (CNA) IN HIGH-RISK B-LINEAGE ADULT ACUTE LYM-
PHOBLASTIC LEUKEMIA (ALL) PATIENTS ENROLLED IN RISK-ADAPTED
PROTOCOLS
J Ribera1,* M Morgades1, L Zamora1, J Nomdedeu2, S Brunet2, M Pratcoro-
na3, J Esteve3, M Tormo4, M Collado4, J Martinez5, P Martinez-Sanchez5, J
Hernandez-Rivas6, M Gonzalez6, J Gonzalez-Campos7, P Trujillo7, I Gómez-
Seguí8, P Montesinos8, E Genescà1, N Ruiz-Xivillé1, I Granada1, S Marcé1, M
Cabezón1, F Solé1, J Juncà1, F Millá1, E Feliu1, J Ribera1
1Institut de Recerca contra la Leucèmia Josep Carreras, Institut Català d’On-
cologia, Hospital Germans Trias i Pujol, Badalona, 2Hospital de la Santa Creu
i Sant Pau, 3Hospital Clínic de Barcelona, Barcelona, 4Hospital Clínico Univer-
sitario de Valencia, Valencia, 5Hospital Doce de Octubre, Madrid, 6Hospital Clí-
nico Universitario de Salamanca, Salamanca, 7Hospital Universitario Vírgen del
Rocío, Sevilla, 8Hospital Universitario de La Fe, Valencia, Spain

Background: In the last years, great advances in the understanding of ALL biol-
ogy have been achieved. Several studies in pediatric patients have identified
copy number alterations (CNA) in genes involved in cell differentiation, tumor
suppression, cell cycle control and apoptosis as markers with prognostic sig-
nificance. The frequency and prognostic value of CNA in adult ALL are less stud-
ied.
Aims: To analyze the frequency and prognostic significance of CNA in B-cell
development genes in a series of high-risk B-lineage adult ALL patients enrolled
in high-risk protocols from the Spanish PETHEMA Group.
Methods: Bone marrow or peripheral blood samples at diagnosis from 78 high-
risk B-lineage adult ALL patients were studied by MLPA for the following genes:
IKZF1, IKZF2, IKZF3, EBF1, CDKN2A/B, PAX5, ETV6, BTG1, RB1, X/Y PAR
region genes (CRLF2, CSF2RA and IL3RA), 14q32.33 region genes (IGH D,
MTA1 and KIAA0284) and hsa-miR-31.

Table 1. Frequency of CNA in 78 higt-risk B-lineage adult ALL patients
enrolled in PETHEMA protocols.

Results: The median age was 46 [15-74] years, 40 (51%) males, median WBC
count 15.4 x109/L [0.4-388]. Immunophenotype: 8 pro-B (10%), 44 common
(57%), 15 pre-B (20%), 8 mature-B (10%), 3 undetermined (3%). Cytogenet-
ics: 13 normal (17%), 6 hyperdiploid (8%), 2 hypodiploid (3%), 17 t(9:22) (22%),
5 t(1;19) (6%), 5 11q23/MLL (6%), 7 t(8;14)/C-MYC (9%), 1 complex (1%), 9
other translocations or deletions (12%), 13 no growth (17%). CNA results report-
ed by MLPA are shown in table 1. Deletions of IKZF1 were significantly asso-
ciated with older age and Ph+ ALL. Patients with EBF1 or RB1 deletions showed
higher WBC count at presentation and RB1 deletions were associated with
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high frequency of CNS infiltration. IKZF1 deletions were also significantly asso-
ciated with EBF1 deletions. In the 9p region, we observed a high codeletion rate
of CDKN2A/B with PAX5, CDKN2A/B with hsa-miR-31 and PAX5 with hsa-
miR-31. We also observed concomitant deletions of PAX5 with BTG1, BTG1
with 14q32.33 region, PAX5 with 14q32.33 region and PAX5 with X/Y PAR
region. Seventy six patients were evaluable for prognosis. In the whole and in
the Ph-negative cohorts, patients with BTG1 or those with ETV6 deletions had
a significant lower complete remission (CR) rate than those not deleted. Con-
cerning overall survival (OS), deletions of IKZF1, CDKN2A/B, hsa-miR-31and
X/Y PAR region CNA were associated with significantly lower OS rates in the
entire cohort. In Ph-negative patients, IKZF1 deletions were also associated
with lower OS, and X/Y PAR CNA showed a trend to reduced OS (P=0.052).
In terms of CR duration, patients with deletions of IKZF1 or CDKN2A/B showed
significantly higher relapse rates in both the whole and the Ph-negative cohorts. 
Summary / Conclusion: In high-risk B-lineage adult ALL patients the frequen-
cy of CNA is similar to that reported in childhood ALL. Resistance to therapy is
associated with BTG1 and ETV6 deletions. IKZF1 and CDKN2A/B deletions are
associated with lower CR duration, and deletions in IKZF1, CDKN2A/B, hsa-
miR-31 as well as X/Y PAR CNA correlated with poorer OS. 
Supported by the grants PI10/01417 from FIS and RD12-0036-0029 from Insti-
tuto Carlos III and a grant from the Spanish Society of Hematology (2012).

P009

P38ΑLPHA/ΒETA INHIBITION PREVENTS ALL PROLIFERATION IN VIVO
S Strube1,* S Krause1, C Vokuhl2, K Timm-Richert1, M Schrappe1, M Stanul-
la1, D Schewe1
1Pediatrics, 2Childrens Pathology, Universitätsklinikum Schleswig-Holstein,
Kiel, Germany

Background: P38α/β stress-activated protein kinase (SAPK) has been
described as an important regulator of dormancy and tumor cell dissemination
in different epithelial malignancies. However, p38α/β also regulates other cel-
lular processes such as inflammation, differentiation, apoptosis and, rarely, cell
cycle progression.
Aims: Here, we study the role p38α/β as a targetable mediator of acute lym-
phoblastic leukemia (ALL) proliferation.
Methods: We performed in vitro and ex vivo flow cytometric analyses to study
the role of p38α/β in ALL growth in cell lines. Biochemical analyses were con-
ducted by Western Blotting. For in vivo studies, ALL xenografts were created
by injecting fluorescently labeled ALL cells into large vessels in the chorioal-
lantoic membrane of fertilized avian embryos (domestic turkey, Meleagris gal-
lopavo). Engraftment in target organs was measured by flow cytometry and
immunohistochemistry after 11 days. For in vitro and in vivo p38α/β inhibition,
the kinase inhibitors SB203580 and BIRB-796 were used.
Results: P38α/β was highly phosphorylated during log-phase of ALL cell growth
in culture. Importantly, intracellular flow cytometric analyses found that high
phosphorylation of p38α/β correlated with the S-and G2/M-phases of the cell
cycle and low phosphorylation of p38α/β with G0/G1. Remarkably, maximal
p38α/β activation was found in ALL cells proliferating in permissive microenvi-
ronments like the bone marrow of avian xenografts. Additionally, growth sup-
pressive measures such as L-Asparaginase therapy lead to an abrogation of
p38 signaling while other MAPK pathways remained unaffected. Inhibition of
p38α/β with SB203580 and BIRB-796 causing accumulation of cells in G0/G1
in vitro, markedly suppressed engraftment and proliferation in vivo.
Summary / Conclusion: We propose p38α/β as a mediator of important
growth-stimulatory mechanisms in ALL cells and suggest p38α/β inhibition as
a potential adjunct therapeutic approach in the treatment of this disease enti-
ty warranting further mechanistic exploration and validation in patient samples.

P010

A UNIQUE FAT1 CADHERIN ISOFORM REGULATES THE PROLIFERA-
TION OF T-CELL ACUTE LYMPHOBLASTIC LEUKEMIA (T-ALL) CELLS
C de Bock1,2,* A Boyd3, G Burn1, J Cools2, R Thorne1
1Cancer Research Unit, University of Newcastle, Callaghan, NSW 2308, Aus-
tralia, 2Center for the Biology of Disease, VIB Center for the Biology of Disease
/ KU Leuven, Leuven, Belgium, 3Leukaemia Foundation Laboratory, Queens-
land Institute of Medical Research, Herston, QLD, Australia

Background: The large 550 kDa FAT1 protein is a member of the cadherin
superfamily and an ortholog of the Drosophila fat protein, which is implicated
in cell proliferation during development. We recently reported that FAT1 cad-
herin is expressed by a range of leukemia cell lines, but not by normal periph-
eral blood and bone marrow cells from healthy donors. In silico analysis of
expression data revealed significant expression levels of FAT1 in 11% of acute
myeloid leukemia, 29% of T-ALL and 63% of B-ALL, and little or no transcript
in normal blood cells. Using RNA-sequencing and Northern blot analysis of T-
ALL cell lines, we now have identified a novel isoform of FAT1, which is unique
to T-ALL and bears striking similarity to the drosophila allele Gull, an antimorph
of the drosophila Fat. 
Aims: To characterize the expression and function of FAT1 and the smaller

unique isoform using in vitro and in vivo models.
Methods: RNA-seq data from a panel of leukemic T-ALL cell lines in combina-
tion with Northern blotting was mined focusing on members of the FAT cadherin
family for mutations. Transcript and Protein expression of FAT1 and the iso-
forms was assessed through qPCR and Western blotting on both T-ALL lines
and bone marrow aspirates from both primary B-ALL and T-ALL samples. The
function of one of the isoforms, gulFAT1, was analysed in vitro using cell pro-
liferation, colony forming and soft agar assays. To study the effects of the FAT1
isoforms in vivo, we expressed the gulFAT1 construct as well as the FAT1 cyto-
plasmic tail only in mouse hematopoietic cells through viral transduction. Trans-
duced cells were injected into sublethally irradiated recipient mice. 
Results: Using Northern blotting, we identified two novel FAT1 isoforms that
occur as truncated transcripts at the RNA level (12 kb and 2.8 kb) compared
to the wild type full length FAT1 mRNA (15 kb). The smaller truncated transcripts
were found to be both unique and specific to T-ALL. RACE analysis showed
the smaller 2.8 kb is the result of a cryptic transcription start site incorporating
a retained intron and predicted protein to have a novel N-terminus. Interesting-
ly the sequence is the striking ortholog of a gene mutation in drosophila (Gull)
that results in developmental abnormalities of the wing [JC1] and we have
therefore named this smaller human equivalent as gulFAT1. In murine NIH3T3
fibroblasts, gulFAT1 expression caused a significant increase in proliferation,
which was abrogated upon removal of the carboxyl-terminal PDZ binding pep-
tide. We have found that this motif can specifically bind to the DLG1, MAGI3
and SCRIB, proteins, which have previously been indicted in the etiology of T-
ALL. Transient siRNA knockdown in human T-ALL lines decreased cellular pro-
liferation, and on going experiments with expression of gulFAT1 in the bone
marrow cells of mice caused increased white blood cell count.
Summary / Conclusion: The FAT cadherins have recently been implicated in
a number of cancers, and our results have identified a short FAT1 transcript gul-
FAT1 that is potentially involved in the leukomogenesis of T-ALL. The exact role
of gulFAT1 it yet to be determined, but may act by sequestering PDZ binding
proteins from their normal function. With the expression of the shorter FAT1 iso-
forms unique to leukemic cells they could be considered as markers for diag-
nosis and minimal residual disease, and potentially future therapeutic targets.

P011

COMMON AND DISTINCT FEATURES OF PAX5 FUSION PROTEINS
S Anderl1,* K Fortschegger1, D Denk1, S Strehl1
1CCRI, Children’s Cancer Research Institute, St.Anna Kinderkrebsforschung
e.V., Vienna, Austria

Background: In B-cell precursor acute lymphoblastic leukemia PAX5, a tran-
scription factor pivotal for B-cell commitment and maintenance, is frequently
affected by genetic alterations including deletions, mutations, and chromoso-
mal rearrangements. The latter result in the expression of chimeric proteins that
retain the PAX5 DNA-binding paired domain at the N-terminus, which is fused
to the C-terminal domains of a heterogeneous group of partner proteins. PAX5
fusion proteins are hypothesized to act as aberrant transcription factors antag-
onizing wild-type PAX5 function.
Aims: To characterize PAX5 fusions we investigated the biochemical and func-
tional properties of PAX5-DACH1, PAX5-DACH2, PAX5-ETV6, PAX5-HIPK1,
and PAX5-POM121.
Results: Ectopic expression of these fusion proteins showed a predominant
nuclear localization, which may be explained by the presence of the paired
domain and at least one nuclear localization signal provided by PAX5 itself or
the respective partner protein. Oligomerization was only observed for those
fusion proteins that contain a known self-interaction motif like the sterile alpha
motif of ETV6 or the coiled-coil domains of DACH1 and DACH2. In chromatin
immunoprecipitation experiments all PAX5 fusion proteins exhibited binding to
endogenous PAX5 target sequences. Notably, reporter gene assays showed
that some fusions are capable of activating the CD79A promoter whereas oth-
ers are not. However, none of the chimeras activated Cd79a and surface IgM
expression in murine 558LµM plasmacytoma cells.
Summary / Conclusion: Our data show that PAX5 fusion proteins exhibit
shared as well as distinct features, which may modulate their function and thus
the development of the respective leukemia. 
This project is funded by the Austrian Science Fund FWF (P21554-B19).

P012

ANALYSIS OF CRLF2 EXPRESSION IN A COHORT OF 91 NEWLY DIAG-
NOSED ADULT PATIENTS WITH B-CELL PRECURSOR ACUTE LYM-
PHOBLASTIC LEUKEMIA: CORRELATION WITH CLINICO-BIOLOGICAL
FEATURES AND OUTCOME
F Brugnoletti1,* S Chiaretti1, K Bontempi2, L Elia1, A Negulici1, M Vignetti1,2, 
A Vitale1, A Guarini1, R Foà1
1Division of Hematology, Department of Cellular Biotechnologies and Hema-
tology, Sapienza University of Rome, 2GIMEMA Data Center, GIMEMA Foun-
dation, Rome, Italy

Background: A deregulated expression of the cytokine receptor-like factor 2
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(d-CRLF2) has been described in B-cell precursor acute lymphoblastic leukemia
(BCP-ALL) lacking recurrent chromosomal aberrations. An increased CRLF2
expression is associated with activating JAK1/JAK2 mutations and IKZF1
lesions, seems to correlate with a “Ph-like” genomic profile and a poor out-
come in high-risk patients. While the frequency and prognostic relevance of a
CRLF2 abnormal expression has been extensively investigated in pediatric
cases, little is known about its role in adult ALL.
Aims: In order to evaluate the clinical relevance of CRLF2 expression levels
in adult ALL, we analyzed 91 newly diagnosed adult BCP-ALL cases (median
age 44 years, range 19-81) negative for recurrent fusion genes, and correlat-
ed d-CRLF2 with the clinico-biological characteristics and outcome. In addition,
we assessed the incidence of the P2RY8/CRLF2 transcript and its clinical
impact on the same cohort of patients.
Methods: Total RNA was extracted from mononuclear cells of patients enrolled
in different GIMEMA protocols. All samples were collected at diagnosis and
contained at least 70% of leukemic blasts. Ninety-one BCP-ALL adult patients
were studied: molecular screening, performed on all cases, proved negative for
the recurrent fusion genes (BCR/ABL1, ETV6/RUNX1, E2A/PXB1, MLL/AFF1).
To evaluate the expression of CRLF2, we performed quantitative PCR (Q-PCR)
and the results were normalized on the housekeeping gene GAPDH (ΔCt = Ct
CRLF2 - CtGAPDH). ΔCt values are inversely correlated to the expression levels
of the gene. RT-PCR was carried-out to identify the presence of the
P2RY8/CRLF2 transcript.
Results: In our cohort, CRLF2 showed an extremely heterogeneous expres-
sion (ΔCt range: 1.5-17.3). Correlation between CRLF2 expression levels and
the clinico-biological characteristics - i.e. age, white blood cell (WBC) and
platelet (Plts) counts, and hemoglobin (Hgb) levels - showed a statistically sig-
nificant association with hyperleukocytosis (P=0.0014) and thrombocytopenia
(P=0.037), but not with age and Hgb levels. Next, by using a ΔCt ≤8 cut-off,
based on martingale residuals, a statistically significant correlation was found
with disease-free survival (DFS) and overall survival (OS) (P=0.004 and
P=0.044, respectively); no association with response to induction chemother-
apy was found. In addition, we evaluated the incidence of the P2RY8/CRLF2
transcript: the fusion gene was identified in 7/91 patients (7.7%), with 3 cases
showing a concomitant CRLF2 overexpression. The correlation with outcome
showed that of the 7 P2RY8/CRLF2+ cases, 2 experienced a relapse at 3 and
6 months, respectively, and 2 died during treatment.
Summary / Conclusion: These results indicate that CRLF2 expression is high-
ly heterogeneous in adult BCP-ALL cases and highlight a correlation with an
increased WBC count and a decreased PLT count, as well as with a poor out-
come. Furthermore, our study demonstrates that the incidence of the
P2RY8/CRLF2 transcript in adult BCP-ALL is similar to that reported in pedi-
atric cohorts and confirms the lack of an absolute concordance between its
presence and high CRLF2 levels. Despite the small number of P2RY8/CRLF2+
cases, a negative role of this transcript on the outcome of adult patients is sug-
gested.

P013

A CLINICALLY RELEVANT POPULATION OF LEUKEMIC CD34+CD19+
CD58- CELLS IN PHILADELPHIA CHROMOSOME-POSITIVE ACUTE LYM-
PHOBLASTIC LEUKEMIA
Y Kong1,* Y Liu1, Y Wang1, Q Jiang1, H Jiang1, Y Qin1, Y Lai1, K Liu1, 
X Huang1
1Peking University People’s Hospital, Peking University Institute of Hematology,
Beijing Key Laboratory of HSCT, Beijing, China

Background: Xenotransplantation studies indicate that leukemia selectively
develop from a faction of leukemia-initiating cells (LIC). Current therapies,
despite actively targeting leukemic bulk blasts, often spare the quiescent and
resistant LIC responsible for relapse. If clinically relevant, it is expected that LIC
would be enriched in minimal residual disease (MRD) and predictive of relapse.
Despite the considerable research on LIC over the past 2 decades, its clinical
significance remains uncertain.
Aims: To investigate the leukemia-initiating capacity of CD34+CD19+CD58-
cells and determine the prognostic significance of CD58 (lymphocyte
function–associated antigen 3) expression by CD34+CD19+ cells in patients
with de novo Philadelphia chromosome-positive acute lymphoblastic
leukemia(Ph+ALL) treated in Peking University Institute of Hematology.
Methods: First, the leukemia-initiating potential of sorted CD34+CD19+CD58+

and CD34+CD19+CD58- compartments was investigated in vivo using anti-
mouse CD122 monoclonal antibody conditioned NOD/SCID mice by intra-bone
marrow–injection. Second, we prospectively analyzed whether the
CD34+CD19+CD58- compartment at diagnosis correlates with MRD frequency
after therapy and clinical outcome in 49 adult patients (18-60 years) with de
novo Ph+ALL. According to ROC analysis, more than 20% of CD34+CD19+

cells with CD58 expression analyzed by flow cytometry at diagnosis were
defined as CD34+CD19+CD58+, all other cases were defined as
CD34+CD19+CD58-.
Results: Xenotransplantation of the sorted CD34+CD19+CD58- cells led to a
repopulation of human B-ALL in recipient mice, which were phenotypically and
clonally derived from the original Ph+ALL patients analyzed by flow cytometry,

as well as fluorescence in situ hybridization and quantitative reverse transcrip-
tion-PCR for leukemia-specific cytogenetic abnormalities. In patients with
Ph+ALL, a CD34+CD19+CD58- phenotype at diagnosis significantly correlated
with a lower complete remission rate and high MRD frequency. Additionally, it
directly correlated with higher cumulative incidence of relapse(CIR,
51.79%±2.16% vs. 16.43%±0.49%, P=0.02) and unfavorable disease-free sur-
vival (DFS,40.18%±13.61% vs. 66.20%±12.17%, P=0.04) at 30-month. A good
correlation between the MRD results detected by CD34+CD19+cells with aber-
rant CD58/CD123 expression and the BCR-ABL transcript levels was observed
during the follow-up (n=360 pairs, Spearman r=0.88, P<0.0001). The
CD34+CD19+CD58- group exhibited a higher rate of BCR-ABL mutations con-
ferring higher level imatinib resistance than the CD34+CD19+CD58+ group
(42.86% vs. 5.71%, P=0.005). Multivariate analyses revealed that
CD34+CD19+CD58- phenotype at diagnosis was an independent risk factor for
relapse (HR=4.85, P=0.01) and DFS (HR=0.32, P=0.04) in Ph+ALL.
Summary / Conclusion: Both the xenotransplantation data, as well as the
clinical correlation studies, show that CD34+CD19+CD58- compartment enrich
for leukemia-initiating cells in Ph+ALL. CD34+CD19+CD58- phenotype at diag-
nosis independently correlates with an adverse prognosis, which promises to
be an efficient tool for relapse prediction in Ph+ALL patients. 
Acknowledgments This work was supported by grants from National Natural
Science Foundation of China (grant no.30800483), Beijing Municipal Science
and Technology Program (grant no.Z111107067311070) and the Key Program
of National Natural Science Foundation of China (grant no.81230013).
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TUMOR HETEROGENEITY IN T-CELL ACUTE LYMPHOBLASTIC
LEUKEMIA: IMMUNOPHENOTYPE-DEFINED CELL SUBPOPULATIONS
AND TCR GENE CLONALITY 
N Øbro1,* L Ryder1, H Madsen1, T Frandsen2, H Hasle3, P Wehner4, S Ros-
thøj5, K Schmiegelow2, H Marquart1
1Dept. of Clinical Immunology, section 7631, 2Dept. of Pediatric and Adolescent
Medicine, University Hospital Rigshospitalet, Copenhagen, 3Dept. of Pediatrics,
Aarhus University Hospital Skejby, Aarhus, 4Dept.of Pediatric Hematology and
Oncology, Odense University Hospital, Odense, 5Pediatric Department, Aalborg
University Hospital, Aalborg, Denmark

Background: The ability to distinguish leukemic cells based on their
immunophenotype or on DNA sequences of rearranged clonal T-cell receptor
(TCR) loci is a prerequisite for minimal residual disease (MRD) monitoring in
T-cell acute lymphoblastic leukemia (T-ALL). A problem in T-ALL is discrepan-
cies between flow cytometry (FC)- and PCR-based MRD results. Occurrence
of blast subpopulations/subclones is a potential pitfall of MRD monitoring. Sub-
populations might harbor different rearranged TCR DNA sequences leading to
risk of underestimated PCR-MRD results which are based on sequence infor-
mation from the main population at diagnosis. 
Aims: The aim of this study is to characterize T-ALL leukemic blast immunophe-
notypic heterogeneity and the TCR gene rearrangement profiles for distinct cell
subpopulations, and thereby evaluate whether PCR-based MRD monitoring
detects these subpopulations. 
Methods: We analyzed the leukemia-associated immunophenotype (LAIP) by
multicolor FC in diagnostic bone marrow/peripheral blood samples from 41
consecutive Danish T-ALL patients treated according to the NOPHO ALL-2008
protocol. The analysis focused on characterization of heterogeneous FC
expression patterns (bimodal defined as distinct populations in contour-plot, and
broad). 24 patients, having leukemic cell subpopulations with heterogeneous
expression of one/more markers, are currently being investigated by flow-sort-
ing and screening of TCR clonality patterns (IdentiClone Clonality assay).
Results: 83% of the T-ALL patients had leukemic cell subpopulations (compris-
ing <2% of total blast count) characterized by bimodal marker expression, most
often of TdT, CD1a and CD4 (27-34% of patients), as well as cytCD3 and CD34
(15-17%). A common heterogeneity comprised of bimodal CD1a with ~2/3 of
the blasts being negative and ~1/3 positive. Markers that often showed broad
expression pattern were: TdT, CD34, CD4, cytCD3 and CD1a. 
Results from TCR clonality testing in flow-sorted subpopulations in 24 patients
will be presented. Preliminary data from 9 patients showed that the majority of
patients (8 out of 9) have identical TCR gene rearrangements in flow-sorted indi-
vidual leukemic cell subpopulations. But one patient had a CD1a-bright subpop-
ulation negative for a TCRD and TCRB V-J gene rearrangement found in the
bulk CD1a-neg. leukemic population. The TCRD and TCRB markers had been
used for PCR-MRD, but FC revealed that the CD1a-pos. cell population had dis-
appeared at treatment day 29. (The LAIP and gene rearrangement profile of the
CD1a-pos. subpopulation showed to be identical to that of the leukemic cell pop-
ulation detected in the lymph node biopsy). 
Summary / Conclusion: Our data show that the majority of T-ALLs have
leukemic cell subpopulations by FC analysis, often characterized by heteroge-
neous expression of markers used for flow-MRD monitoring (eg. TdT, CD1a,
CD34). Our preliminary data show that cell subpopulations may be negative for
TCR clonal markers identified in the bulk cell population, thus leading to a risk
of MRD underestimation. Using both FC and PCR-based monitoring could min-
imize this risk, which is important for correct treatment stratification. 
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IMMUNOPHENOTYPE AND PROLIFERATION PROFILE OF NORMAL B
CELL PRECURSORS IN REGENERATING BONE MARROW FROM PEDI-
ATRIC ACUTE LYMPHOBLASTIC LEUKEMIA PATIENTS
P Theunissen1,* E Mejstrikova2, L Sedek3, T Szczepanski3, A van der Sluijs4,
A Orfao5, J van Dongen1, V van der Velden1
1Department of Immunology, Erasmus MC, University Medical Center Rotter-
dam, Rotterdam, Netherlands, 2Department of Pediatric Hematology and
Oncology, 2nd Faculty of Medicine, Charles University (DPH/O), Prague, Czech
Republic, 3Department of Pediatric Hematology and Oncology, Medical Univer-
sity of Silesia (SUM), Zabrze, Poland, 4Dutch Childhood Oncology Group, The
Hague, Netherlands, 5Cancer Research Center (IBMCC-CSIC), Department of
Medicine and Cytometry Service, University of Salamanca (USAL) and Insti-
tute of Biomedical Research of Salamanca (IBSAL), Salamanca, Spain

Background: During follow up of B cell precursor (BCP) acute lymphoblastic
leukemia (ALL) patients, the detection of minimal residual disease is the most
important prognostic factor for relapse. The regeneration pattern of normal
BCPs in bone marrow (BM) forms the background to which these remaining
malignant blasts should be detected. During the treatment course of BCP-ALL,
BCP numbers decrease dramatically. However, in between treatment blocks
and after stop of treatment, massive regeneration of BCPs occurs in the BM.
Aims: BCP regeneration may hamper sensitive detection of MRD. In order to
get more insight in the characteristics of regenerating BCPs in the BM of BCP-
ALL patients, we compared the immunophenotype and proliferation profile of
BCPs in regenerating BM and BM from healthy controls.
Methods: BM samples of healthy individuals (normal BM), patients with BCP-
ALL after induction therapy (day 79) and patients with BCP-ALL one year after
stop of therapy (month 36) were analyzed.For immunophenotypic analysis, 8
color flow cytometry was performed. Newly designed Infinicyt Software was
used to define multiple maturation stages in the BCP population. For each indi-
vidual marker, the expression pattern during these maturation stages was com-
pared between regenerating BM and normal BM. To assess proliferation, four
BCP subsets were sorted from each BM sample: pre-B-I, pre-B-II-large, pre-
B-II-small and immature B cells. To determine the percentage of proliferating
cells, propidium iodide (PI) was added and PI expression was measured using
flow cytometry. The proliferation history of BCPs in the pre-B-II-small en imma-
ture subsets was assessed by performing a K-rearrangement excision circle
(KREC)-assay. The ratio between the KREC and the rearranged IGK-gene
represented the average amount of replication cycles the BCPs had undergone
since IGK-rearrangement.
Results: The BCP expression patterns of CD19, CD10, CD34, CD58, CD66c,
CD38, CD123, CD9, CD81, CD24, TdT, Igκ and Igλ of regenerating BM at day
79 and month 36 were similar to the expression patterns of BM from healthy
individuals. As expected, most proliferation in normal and regenerating BM
occurred in the pre-B-II-large subset. The average percentages of proliferation
in respectively the pre-B-I and pre-B-II-large subsets were 13%±2% and
29%±3% at day 79 and 9%±2% and 30%±3% at month 36. This was compa-
rable to the percentages of proliferating cells in the pre-B-I and pre-B-II-large
subsets of normal BM. Regenerating BM at month 36 and normal BM showed
no significant proliferation in the pre-B-II-small and immature BCP subsets. In
regenerating BM at day 79, these two subsets were hardly present. KREC-
analysis of the pre-B-II-small and immature subsets confirmed that no cell divi-
sions had occurred after IGK-rearrangement in both normal BM and regener-
ating BM at month 36.
Summary / Conclusion: Regenerating BM in BCP-ALL patients seems
immunophenotypically similar to normal BM. Proliferation in regenerating BM
takes mainly place in the pre-B-II-large subset, like in normal BM. The percent-
age of proliferating cells and the number of cell divisions after IGK-rearrange-
ment in the BCP subsets of regenerating BM are comparable to normal BM.
Therefore, the regeneration of BCPs during and after therapy is unlikely the
result of enhanced proliferation in the pre-B-I, pre-B-II-large, pre-B-II-small or
immature subset, but might be due to a larger influx of non-committed stem cells
into the B cell lineage. Knowledge on regenerating BCPs may support the
design of sensitive flow cytometric MRD assays.

P016

INHIBITION OF S100A6 INDUCES GRAFT VERSUS LEUKEMIA EFFECTS
IN MLL/AF4-POSITIVE ALL IN HUMAN-PBMC-SCID-MICE MODEL
H Tamai1,* H Yamaguchi1, K Dan1, K Inokuchi1
1Hematology, Nippon Medical School, Tokyo, Japan

Background: Mixed-lineage leukemia (MLL)/AF4-positive acute lymphoblas-
tic leukemia (ALL) is associated with poor prognosis even after allogeneic
hematopoietic stem cell transplantation (allo-HSCT). The resistance to graft-
versus-leukemia (GVL) effects may be responsible for the poor effect of allo-
HSCT on MLL-AF4-positive ALL. Cytotoxic effector mechanisms mediated by
tumor necrosis factor-alpha (TNF-a) was reported to contribute to the GVL
effect. We have previously shown that MLL-AF4-positive ALL escapes from
TNF-a-mediated apoptosis by up-regulation of S100A6 expression followed

by interfering with p53-caspase 8-caspase 3 pathway in vitro.
Aims: We examined whether inhibition of S100A6 can induce effective GVL
effect in a mice model.
Methods: To examine the long-term effects of inhibition of S100A6, we pro-
duced MLL/AF4- positive ALL cell lines (SEM) transduced with lentiviral vec-
tors expresses both S100A6 siRNA and luciferase (SEM-Luc-S100A6siRNA).
As a control SEM transduced with lentiviral vectors expresses both control siR-
NA and luciferase were produced (SEM-Luc-controlsiRNA). In vitro analysis,
the growth of each cells were assessed with or without of TNF-a (1 and10
ng/mL). In vivo analysis,1x107/Body of SEM-Luc-S100A6siRNA cells were
injected into five SCID mice and 1x107/Body of SEM-Luc- control siRNA cells
were injected into five SCID mice. After confirmation of engraftment of SEM
cells by in vivo imaging system (IVIS), each groups of mice were injected
4.8x107 of human- peripheral blood mononuclear cells (PBMCs). The serum
concentrations of human-TNF-a three weeks after injection of human PBMCs
were measured by ELISA (enzyme-linked immunosorbent assay) in each five
mice.In addition to overall survival (OS) rate and tumor growth were assessed
byIVIS.
Results: In vitro analysis, there were no significant differences between the
growth of SEM-Luc-S100A6siRNA and those of SEM-Luc-control siRNA with-
out TNF-a (P=0.890). However, the growth of SEM-Luc-S100A6siRNAwere
significantly inhibited by TNF-a in comparison with the growth of SEM-Luc-
control siRNA (P=0.012 for 1 ng/mL of TNF-a and P=0.005 for 10 ng/mL of TNF-
a). In vivo analysis, although there were no significant differences between the
serum concentrations of human-TNF-a after injection of human PBMCs of
SEM-Luc-S100A6siRNA injected mice and those of SEM-Luc-control siRNA
injected mice (145.0±5.0 pg/mL VS 150.0±40.0 pg/mL, P=0.95), significant dif-
ferences were observed between OS of each mice (median >100 days VS
median 54 days, P=0.002). As for tumor growth of 6 weeks after SEM cells
engraftment, significant differences were observed between SEM-Luc-
S100A6siRNA injected mice and SEM-Luc-control siRNA injected mice
(2.95±0.10x105 p/s VS 1.42±0.05x107p/s, P=0.001)
Summary / Conclusion: Our results showed thatinhibition of S100A6 can
induce effective GVL effect in a mice model.These results suggest that inhibi-
tion of S100A6 may be a promising therapeutic target for MLL/AF4-positive ALL
in combination with allo-HSCT because it induce effective GVL effectson
MLL/AF4-positive ALL which is resistant to GVL effects.

P017

ETV6/RUNX1 TRANSCRIPT IS A POTENTIAL TARGET OF RNA-BINDING
PROTEIN IGF2BP1
M Stoskus1,2,* A Eidukaite2,3, L Griskevicius1,4
1Hematology, Oncology and Transfusion Medicine Center, Vilnius University
Hospital Santariskiu Clinics, 2State Research Institute Centre for Innovative
Medicine, 3Children‘s Hospital, Vilnius University Hospital Santariskiu Clinics,
4Clinics of Internal, Family Medicine and Oncology, Faculty of Medicine, Vilnius
University, Vilnius, Lithuania

Background: In our previously published study (Stoskus et al. Blood Cell Mol
Dis 2011) we have determined that IGF2 mRNA binding protein 1 (IGF2BP1)
is significantly overexpressed in t(12;21)(p13;q22)-positive leukemia compared
to other acute lymphoblastic leukemia (ALL) subtypes and healthy controls.
These findings prompted us to hypothesize about the interaction and potential
functional relationship between RNA-binding protein IGF2BP1 and leukemia
fusion gene ETV6/RUNX1 (TEL-AML1) transcript.
Methods: To test the possible interaction between IGF2BP1 protein and
ETV6/RUNX1 mRNA, we employed RNA immunoprecipation (RIP) approach
using cytoplasmic extracts form ETV6/RUNX1-positive leukemia cell line REH
and clinical samples of t(12;21)-positive ALL. Cytoplasmic extracts from clini-
cal samples were prepared using -80°C frozen WBC pellets. IGF2BP1/mRNA
complexes were precipitated using RIP-grade rabbit anti-IGF2BP1 antibody
(MBL International) and isolated with ProtA Dynabeads (Life Technologies) as
described by Jain R. et al (Methods Mol Biol. 2011). Normal rabbit IgG was used
as a negative control for RNA immunoprecipitation (isotype control). Enrichment
of control transcripts – ACTB, CTNNB1, MYC – and a potential target -
ETV6/RUNX1 – was assayed by RT-qPCR method. The level of IGF2BP1
expression in the RNA input aliquot was used as a reference for normalization
in delta Cq calculation.
Results: By using RIP approach we have identified ETV6/RUNX1 leukemia
fusion gene transcript in the anti-IGF2BP1 immunoprecipitate of
t(12;21)(p13;q22)-positive cell line REH cytoplasmic extracts (Figure 1). Quan-
titative analysis indicates that the enrichment of ETV6/RUNX1 mRNA is com-
parable to the values obtained for the known targets of IGF2BP1 – ACTB,
CTNNB1, and MYC (Figure 1). Furthermore, we have validated these results
in t(12;21)(p13;q22)-positive ALL using frozen WBC pellets prepared from five
different diagnostic samples of this leukemia type (Figure 1). Note, that a “title”
target of IGF2BP1 protein – IGF2 mRNA – is not expressed in REH cell line
and diagnostic samples of t(12;21)(p13;q22)-positive ALL (data not shown)
indicating that other pathways might be modulated by this evolutionary highly-
conserved protein in ETV6/RUNX1-positive leukemia.
Summary / Conclusion: Taken together, these data indicate that
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ETV6/RUNX1 transcript is a potential target of RNA-binding protein IGF2BP1
and warrant further research of IGF2BP1’s role in ETV6/RUNX1-mediated
leukemogenesis.

Figure 1.

P018

SNP ARRAY ANALYSIS OF ADULT ALL: A POPULATION BASED STUDY
OF LITHUANIAN PATIENTS
V Dirse1,* T Zvirblis1, L Griskevicius1,2
1Hematology, Oncology and Transfusion Medicine Center, Vilnius University
Hospital Santariskiu Klinikos, 2Clinics of Internal, Family Medicine and Oncol-
ogy, Faculty of Medicine, Vilnius University, Vilnius, Lithuania

Background: The frequency of abnormal karyotypes in adult acute lymphoblas-
tic leukemia (ALL) is 64-85%. The different outcomes of adult compared to chil-
dren ALL may be related to different frequencies of specific abnormalities
(Mrozek et al., 2004). There is a need for novel markers in adult and adoles-
cent ALL to allow a better risk stratification of these patients and to identify new
treatment targets (Paulsson et al., 2008). Considering high resolution and sen-
sitivity of SNP array (SNP-A), it is possible to detect not only established but
also new submicroscopic aberrations. The application of SNP-A method on a
population level may give new information on distribution of known genomic
aberrations and help to identify new candidate genes and loss of heterozygos-
ity (LOH) related to the pathogenesis of ALL as well as their phenotypic and clin-
ical relevance.
Aims: To characterize genomic aberrations of adult ALL on a population scale
using SNP-A and identify new candidate genes relevant to the pathogenesis of
ALL.
Methods: We assumed 70% (+/-8%) incidence of chromosomal abnormalities
in a sample of ALL cases. A minimum sample size for the Lithuanian popula-
tion was calculated to be 55. Adult ALL bone marrow samples were screened
by Infinium HD whole-genome genotyping assay with the HumanCytoSNP-12
BeadChip (Illumina Inc., San Diego, CA, USA). Genotypes were called by
GenomeStudio GT module version 1.7 (Illumina Inc.). QuantiSNP version 1.1
software was used for detailed analysis of structural and numerical chromoso-
mal aberrations and loss of heterozygosity. All detected genomic lesions were
checked and filtered using Database of Genomic Variants database.
Results: Bone marrow samples of 57 adult ALL cases diagnosed between
2007 and 2012 were analyzed. SNP-A analysis detected 694 genetic abnormal-
ities not corresponding to known copy number polymorphisms (96% of all the
patients, 55/57). These comprised 160 (23%) hemizygous and 34 (5%) homozy-
gous deletions, 363 (52%) duplications and 137 (20%) amplifications (copy
number >3). The most aberrations we detected in 1q21-q41 region. Most
hemezygous and homozygous deletions were detected in chromosomes 5q and
9p respectively, whereas most duplications and amplifications were detected
in 1q and 4p (Figure 1). The majority of aberrations was <5 Mb and hence
expected to be cytogenetically cryptic. The median size of all aberrations was
75.2 Kb. The median size (Kb) of hemizygous deletions, homozygous deletions,
duplications and amplifications was 113.9, 50.1, 97.3 and 41.9. Loss of het-
erozygosity (LOH) (>10 Mb) was detected in 27 genomic regions. The analy-
sis revealed 170 recurrent copy-number changes. These copy number abnor-
malities encompassed several leukemia-related genes – CDKN2A (16 cases,
28%), CDKN2B (4 cases, 7%), MLL (7 cases, 12%), IKZF1 (3 cases, 5%),
PAX5 (4 cases, 7%). We identified several new recurrent aberrations which
included possible new target genes TACC3 (22 cases, 38%), FGFR3 (16 cas-
es, 28%), LRP1B (10 cases, 17%), FAM5C (10 cases, 17%), RAD51B (7 cas-
es, 12%).
Summary / Conclusion: SNP-A analysis provides the landscape of genomic
lesions on population level of adult ALL. New candidate genes of adult ALL were
identified.

Figure 1.

P019

IN VIVO DUAL LUCIFERASE IMAGING ON PATIENTS’ ACUTE LEUKEMIA
CELLS GROWING IN MICE
M Carlet1, I Jeremias1,*
1Gene Vectors, Helmholtz Center Munich, Munich, Germany

Background: Acute lymphoblastic leukemia (ALL) is a frequent disease in chil-
dren and adults which remains difficult to treat in a major part of patients. Nov-
el therapeutic options are intensively desired.
Aims: The aim was to establish dual luciferase in vivo imaging in patient-
derived xenograft ALL cells growing in mice for use in decisive preclinical treat-
ment trials.
Methods: We transplanted primary tumor cells from patients with ALL into
immuno-compromised mice as establisehd in the known individualized
xenograft mouse model of ALL. We established lentiviral transduction of indi-
vidual xenograft ALL cells for expression of transgenes. In patient-derived ALL
cells, either Gaussia luciferase or an codon-optimized version of firefly luciferase
was expressed.
Results: Using either Coelenterazine or Luciferine as a substrate in mice,
patient-derived ALL cells could be easily monitored by in vivo imaging with
either of both luciferases. Both luciferases enabled reliable and continuous fol-
low up leukemic growth in mice. Sensitivity of both luciferases was high and
allowed monitoring of minimal residual disease in mice as well as distinct dis-
ease phases and classical treatment outcome parameters. Most importantly,
two distinct classes of leukemia cells could be monitored in parallel in a single
mouse by use of the two different luciferases.
Summary / Conclusion: Taken together, dual luciferase imaging allows eval-
uating two different cell subpopulations in parallel in a single mouse in real time
on patients’ ALL cells in vivo. The method allows comparing, e.g., the therapeu-
tic effect on genetically altered versus control cells in future preclinical treatment
trials in mice.
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P020

OVEREXPRESSION OF INTRONIC MIR-3151 AND ITS HOST GENE BAALC
INCREASES LEUKEMOGENESIS IN ACUTE MYELOID LEUKEMIA (AML)
BY DIRECT DEREGULATION OF TP53 AND MAY BE TARGETED BY
BORTEZOMIB
A Eisfeld1,* S Schwind1, R Patel1, X Huang1, R Santhanam1, C Walker1, T
Jarvinen1, B Leffel1, D Perrotti1, G Marcucci1, C Bloomfield1, A de la Chapelle1
1Comprehensive Cancer Center, The Ohio State University, Columbus, Unit-
ed States

Background: High expression of both intronic miR-3151 & its host gene
BAALC associate with poor prognosis in cytogenetically normal (CN)-AML
patients (Eisfeld et al. Blood 2012). The underlying mechanisms are
unknown.are unknown.
Aims: To elucidate how the miR-3151 & BAALC interplay contributes to aggres-
sive AML.
Results: Pathway analysis of a previously derived gene expression profile that
associates with miR-3151-expression in CN-AML patients (n=179; Eisfeld et al.
Blood 2012) revealed TP53 signaling as the top canonical pathway. TP53 is an
in silico predicted direct miR-3151 target. Luciferase assays proved a direct
downregulating effect on the transcript from the TP53-3′-UTR by miR-3151 (-
40% mean [±1.6 standard deviation] miR-3151 vs. scramble control, P<.001).
Forced miR-3151 expression reduced TP53 mRNA and protein compared to
scramble in AML cells (KG1 cells: -70%, P=.007; MV4-11 cells: -86%, P=.002).
Thus miR-3151 directly deregulates TP53. We hypothesized that its host,
BAALC, impacts the same pathway and tested the effects of miR-3151 &
BAALC overexpression on 30 TP53-pathway associated genes in primary AML
blasts (n=4). miR-3151 overexpression downregulated 15/30 genes compared
to scramble. Overexpression of BAALC in comparison with scramble upregu-
lated 8 genes, including the oncogene JUN (5.5 [±2.2]-fold). Thus, both miR-
3151 & BAALC deregulated the TP53-pathway. Caspase assays confirmed a
decrease of apoptosis following miR-3151 or BAALC overexpression, likely
due to TP53 impairment, after 72h in KG1 (miR-3151 vs. scramble: .44-fold
[±.02], P=.002; BAALC vs. scramble: .36-fold [±.004], P<.001) and in MV4-11
(miR-3151 vs. scramble: .70-fold [±.009], P<.001; BAALC vs. scramble: .80-fold
[±.002], P<.001) cells. Next, we analyzed the impact of miR-3151 & BAALC on
AML leukemogenesis in vivo using a NOD scid gamma knock-out (NSG) mouse
model, by injecting MV4-11 cells overexpressing miR-3151, BAALC, miR-
3151/BAALC, or scramble (n=6 mice/group). Mice injected with miR-3151 or
miR-3151/BAALC had a significantly shorter survival compared to the scram-
ble mice (miR-3151/BAALC: P=.006; miR-3151: P=.008; Figure 1). Survival of
the mice injected with BAALC overexpressing cells did not differ from the
scramble group (P=.4). Next, we sought to identify the causes of miR-3151 &
BAALC overexpression. We identified 2 possible transcription start sites (TSS-
3151, -362 bp upstream of the stemloop; TSS-BAALC, -2038 bp upstream of
the BAALC ATG). SP1 & NF-κB were in silico predicted to target both TSSs.
Luciferase assays showed increased luciferase activity for both TSSs after
addition of SP1 & NF-κB-constructs (TSS-3151: SP1: 4.9-fold [±.2], NF-κB: 2-
fold [±.15]; TSS-BAALC: SP1: 5-fold [±.44], NF-κB: 1.8-fold [±.13]). Electromo-
bility shift assays (EMSAs) confirmed SP1 & NF-κB binding. The proteasome
inhibitor bortezomib abrogates SP1/NF-κB binding (Liu et al. Cancer Cell 2010).
A decrease of miR-3151 & BAALC expression was observed as early as 3
hours after bortezomib (100μg/ml) treatment compared to vehicle treated con-
trol cells (KG1a cells: miR-3151 expression: -70%, P=.002; BAALC expression:
-62%, P=.001).
Summary / Conclusion: We identify an interplay of an oncomiR, miR-3151,
with its host gene, BAALC, that leads to deregulation of the TP53-pathway &
thus promotes aggressive disease in AML. Overexpression of both miR-3151
& BAALC may be targeted by bortezomib treatment in these high risk patients.

Figure 1. Survival of NSG mice after miR-3151 and/or BAALC overespres-
sion.

P021

SP1 STABILIZATION IS REQUIRED FOR AML1-ETO LEUKEMOGENESIS
A Maiques1,* M Hernando1, M Martín1, M Wunderlich2, J Mulloy2, J Cigudosa1,
S Alvarez1
1Molecular Cytogenetics Group, Spanish National Cancer Research Centre
(CNIO), Madrid, Spain, 2Division of Experimental Hematology, Cincinnati Chil-
dren’s Hospital Medical Center, Cincinnati, United States

Background: The AML1-ETO (AE) fusion protein generated by the t(8;21),
present in 10% of Acute Myeloid Leukemias (AMLs), has been shown to alter
the transcriptional pattern of leukemic cells trough chromatin modifications and
interaction with transcriptional factors. In murine and human hematopoietic
stem and progenitor cells (HSPCs) AE promotes self-renewal and blocks line-
age differentiation, but does not by itself cause leukemic transformation.
Recently, genome-wide analyses have demonstrated the importance of sever-
al transcription factors recruiting AE promoter binding to non-AML1 binding
sites. We have identified the transcriptional factor Sp1, an essential transcrip-
tion factor for haematopoiesis development, as a crucial element driving AE
DNA binding pattern and thus supporting the role of Sp1-targeted therapy 1.
Aims: Determine the mechanism of Sp1 accumulation upon AE expression and
the role of Sp1 protein in the leukemic transformation of HSPC-AE to study Sp1
targeting as a possible therapeutic strategy. 
Methods: We made use of human hematopoietic stem cells retrovirally trans-
duced with AE (HSPC-AE)2 and the t(8;21) SKNO1 cell line. Several com-
pounds were used: Mithramicyn A and a proteasome inhibitor (MG-132) from
Sigma-Aldrich, JNK inhibitor II (SP600125) from Calbiochem. Lentiviral vector
MISSION pLKO.1shRNA-puro constructs targeting human Sp1 were obtained
from Sigma-Aldrich.
Results: Upon AE expression high Sp1 protein levels on the presence of low
Sp1 mRNA levels were observed, pointing to Sp1 protein stabilization and
accumulation. To elucidate the mechanism under Sp1 accumulation, JNK1
mRNA and protein levels were investigated, as JNK1 kinase has been shown
to phoshporylate Sp1 inhibiting its degradation via proteasome. High levels of
JNK1 mRNA and protein in HSPC-AE relative to HSPC controls and a positive
correlation between JNK1 and Sp1 protein levels were observed. Indeed, phar-
macological inhibition of JNK1 kinase activity on SKNO1 cell line abrogated Sp1
protein phosphorylation and accumulation. The exposure of SKNO1 to the pro-
teasome inhibitor MG132, known to activate JNK1, leaded to Sp1 protein accu-
mulation. These data further support JNK1 activation as a mechanism of Sp1
protein stabilization on AE expressing cells.The biological importance of Sp1
on t(8;21) leukemia was further studied by lentiviral shRNA knockdown system.
A complete abrogation of self-renewal of two independent HSPC-AE clones and
a total impairment of proliferation in SKNO- Sp1 knockdown cells were
observed. Interestingly, on THP1 cell line, harbouring the MLL-AF9 fusion pro-
tein, little effect upon Sp1 knockdown was observed. Furthermore, we evalu-
ate the sensitivity of inhibiting Sp1 DNA binding using Mytramicin A. Higher sen-
sitivity to this drug in the presence of the AE fusion protein compared to cells
harbouring other fusion proteins was also confirmed. Finally, genome-wide
expression profiling has been performed upon pharmacological Sp1 binding
inhibition to determine the role of Sp1. A complete analysis of the changes
induced by this pharmacological inhibition is warranted.
Summary / Conclusion: We have shown that, through JNK1 phosphorylation,
Sp1 is stabilized in AE expressing leukemia cells, leading to a Sp1 accumula-
tion that is required for AE leukemogenesis. These results further support Sp1
as a potential drugable target

P022

PML/RAR-ALPHA INHIBITS PTEN EXPRESSION IN HEMATOPOIETIC
CELLS BY COMPETING WITH PU.1 TRANSCRIPTIONAL ACTIVITY
N Noguera1,2,3,* G Angelini2, G Gaur2, G Catalano3, S Amadori3, F Lo Coco2,3
1Department of Chemical Biochemistry, Rosario National University, Rosario,
Argentina, 2Santa Lucia Foundation, 3Department of Biomedicine and Preven-
tion, Tor Vergata, University, Rome, Italy

Background: The chimeric PML/RARA protein contributes to the pathogene-
sis of APL by impairing the formation of functional PML nuclear bodies (PML
NBs), downregulation and displacing of tumor suppressors and by deregulat-
ing genes that are critical to myeloid differentiation. All-trans retinoic acid
(ATRA) treatment antagonizes PML/RAR effects, reverts the leukemic pheno-
type and enables leukemic cells to undergo terminal differentiation. Inactivat-
ing mutations of p53 and PTEN (phosphatase and tensin homologue deleted
in chromosome 10) are uncommon in patients with APL and AML. Instability and
downregulation caused by PML/RARA have been demonstrated for p53, while
displacement to cytoplasm with loss of its nuclear function has been shown for
PTEN in APL. The anti-oncogenic activity of PTEN is dose-dependent and
down-regulation of the protein may be an additional relevant mechanism con-
tributing to its impaired function. We found that primary blasts from patients with
APL have significantly lower PTEN expression than blasts from other AML sub-
types. To determine whether PML/RARA could directly down-regulate PTEN
expression, we performed computational analysis of its promoter region and
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found two RARE plus PU.1 and one RARE half plus PU.1 motifs. Ets transcrip-
tion factor PU.1 is essential for myeloid development, and its silencing pro-
duces dysfunction and maturation arrest of hematopoietic stem cells.
Aims: The aim of this work is to asses PTEN expression in patients with APL
and its modululation by PML-RARA protein.
Methods: Twenty eight APL and 28 unselected AML patients were analyzed by
quantitative PCR using Taqman Probes to measure mRNA PTEN level expres-
sion. PTEN protein levels were also analysed in 15 AML and 12 APL cases
using Western Blot. In addition, PTEN mRNA and protein levels were studied
in: i) PR9 cells, a Zn inducible PML/RARA cell line; ii) APL patient primary blasts
and NB4 cells after treatment with ATRA and ATO. ChIP-qPCR was used to
analyse the regulatory PTEN sequence for the presence of PU.1 protein.
Results: PTEN mRNA and protein levels were significantly lower in APL as
compared to AML samples (P=0.036 and P<0.0001, respectively). PTEN pro-
tein expression increased in primary patient blasts and in NB4 cells after in vit-
ro treatment with ATRA. By analyzing the PR9 cell line transfected with a zinc
inducible PML-RARA construct, we detected a decrease of PTEN mRNA at 2
and 4 hours, simultaneously with PML-RARA maximal expression. Treatment
with arsenic trioxide (ATO) also enhanced PTEN expression for the first 1-2
hours, corresponding with degradation of PML/RARA protein. The upstream
promoter sequence of PTEN gene locus contained several RARE and one
RARE half plus PU.1 motifs. Treatment of NB4 cells with ATRA resulted in
increased binding of PU.1 to PU.1-RARE half site as demonstrated by ChIP-
qPCR analysis.
Summary / Conclusion: This is the first report showing that PTEN expression
is suppressed in APL, and restored upon treatment with ATRA. In leukemic
cells PU.1 enhances PTEN expression via binding to two specific motifs on the
PTEN promoter sequence. We show that PML/RARA inhibits PTEN expression
by directly binding to the protein promoter and displacing a pro-expression
PU.1-RARA complex. The binding causes a major decrease of PTEN produc-
tion thus contributing to compromise its antioncogenic activity.

P023

ACUTE MYELOID LEUKEMIA WITH T(8;21)/RUNX1-RUNX1T1 DEMON-
STRATE A HIGH NUMBER OF SECONDARY GENETIC LESIONS: FRE-
QUENCY AND IMPACT ON CLINICAL OUTCOME
M Krauth1,2,* C Eder1, T Alpermann1, W Kern1, C Haferlach1, T Haferlach1, 
S Schnittger1
1MLL Munich Leukemia Laboratory, Munich, Germany, 2Department of Medi-
cine I, Division of Hematology & Hemostaseology, Medical University Vienna,
Vienna, Austria

Background: The translocation t(8;21) with the resulting RUNX1-RUNX1T1
rearrangement is one of the most common chromosomal abnormalities in acute
myeloid leukemia (AML). Although it is generally associated with a favourable
prognosis, impact of additional mutations is poorly understood.
Aims: In the present study, we aimed to assess the frequency and clinical
impact of secondary mutations in AML patients (pts) harbouring t(8;21)/RUNX1-
RUNX1T1.
Methods: We analyzed 139 pts which were referred to our laboratory for first
diagnosis of AML between 2005 and 2012 (65 females, 74 males; median age
53.3 years, range 18.6 - 83.8 years) and were proven to have t(8;21)/RUNX1-
RUNX1T1. Diagnosis was established using cytomorphology and multiparame-
ter flow cytometry according to FAB and WHO classifications. Chromosome
banding analysis and fluorescence in situ hybridisation were performed for
detection of t(8;21) and/or RUNX1-RUNX1T1. Mutation analysis of ASXL1,
FLT3-ITD, FLT3-TKD, KIT (D816V, exon8 and 9-11), NPM1, MLL-PTD, IDH1
and IDH2, KRAS, NRAS, CBL, and JAK2 was performed in all pts.
Results: 107/139 were classified according to FAB criteria (77.0%). 34/107
had AML M1 (31.8%) and 73/107 AML M2 (68.2%). 117/139 had de novo AML
(84.2%), 22/139 therapy-related AML (t-AML) (15.8%). 69/139 (49.6%) had at
least one molecular alteration in addition to RUNX1-RUNX1T1, 23/139 (16.5%)
had two or more additional mutations. Most common were KIT mutations
(23/139; 16.5%), followed by NRAS (18/139; 12.9%) and ASXL1 (16/139;
11.5%). FLT3-ITD, FLT3-TKD, CBL, and KRAS were found in 4.3% - 5.0% of
all pts, whereas IDH2 and JAK2 were detectable in 3.6% and 2.9%, respective-
ly. IDH1 mutations were found in only 0.7% (1/139), and, notably, NPM1 and
MLL-PTD were never found in RUNX1-RUNX1T1. FLT3-ITD as well as FLT3-
TKD were exclusive of ASXL1. Although not significant, KIT mutations were fre-
quently associated with NRAS and FLT3-ITD, when compared to wildtype
(NRAS: 21.7% vs. 11.2%; FLT-ITD 28.6% vs. 15.9%). With exception of FLT3-
ITD, which was only present in de novo AML, there was no difference in muta-
tion frequencies between de novo AML and t-AML. Cytogenetic data were avail-
able in all pts. 69.8% (97/139) had at least one chromosomal aberration in
addition to t(8;21)(q22q22). Most frequent was the loss of either X- or Y- chro-
mosome (together 46.8%), followed by del(9q) (15.1%), and trisomy 8 (5.8%).
FLT3-ITD, FLT3-TKD and trisomy 8 were found to be mutually exclusive. The
number of secondary chromosomal aberrations did not differ between pts with
de novo AML or t-AML, showing a trend towards higher frequency of -Y, del(9q),
and trisomy 8 in pts with t-AML. Survival was calculated in pts with intensive
treatment (n=111/139, 79.9%; median follow-up 26.9 months; 2-year survival

rate 73.4%). With exception of KITD816V, which had a negative impact on sur-
vival in de novo AML (2-year survival rate 64.2% vs. 82.3%, P=0.05; pts cen-
sored on the day of transplantation), we found, that none of the above men-
tioned mutations influenced outcome. This also holds true for pts with 2 or more
coexistent secondary molecular lesions. Moreover, no influence of secondary
chromosomal aberrations on survival was found.
Summary / Conclusion: We analysed a sizeable cohort of pts with AML
t(8;21)/RUNX1-RUNX1T1 and screened for a broad panel of mutations as well
as chromosomal aberrations. With exception of KITD816V, which negatively
influenced survival, our results emphasize the impact of the prognostic
favourable t(8;21) status, which was not altered by secondary molecular or
chromosomal lesions.

P024

CELLULAR AND MOLECULAR TARGETS OF MLL-AF9 IN A NOVEL CON-
DITIONAL MOUSE MODEL
V Stavropoulou1,* S Kaspar2, L Brault1, S Juge1, S Morettini2, A Tzankov3, 
M Kyba4, A Peters2, J Schwaller1
1Dept. of Biomedicine, University Hospital Basel, 2Friedrich Miescher Institute
for Biomedical Research, 3Department of Pathology, University Hospital Basel,
Basel, Switzerland, 4Department of Pediatrics, Lillehei Heart Institute, Univer-
sity of Minnesota, Minneapolis, United States

Background: Gene fusions involving the mixed lineage leukemia 1 (MLL1)
gene on the long arm of chromosome 11 are associated with infant, pediatric
and adult de novo and therapy related leukemia that are often linked to poor
prognosis. Expression of several leukemia-associated mixed lineage leukemia
(MLL) fusion genes transform human and mouse bone marrow cells in vitro and
in vivo.
Aims: To dissect the molecular and cellular targets of the MLL-AF9 fusion using
a novel inducible doxycycline (DOX)-regulated transgenic mouse model.
Results: Conditional ex vivo activation of MLL-AF9 induced aberrant self-
renewal and impaired differentiation capacity of long-term hematopoietic stem
(LT-HSC) and various progenitors including granulocyte-macrophage progen-
itor (GMP) cells. MLL-AF9 expression in LT-HSC or GMP cells caused accu-
mulation of immature blast-like cells that displayed distinct origin-associated
properties in colony formation, differentiation capacity and resistance to
chemotherapeutic drugs. Turning-off of fusion expression resulted in multi-lin-
eage differentiation of LT-HSC-derived cells, whereas differentiation of GMP-
derived cells was restricted to mature macrophages and granulocytes suggest-
ing maintenance of origin identity during MLL-AF9-mediated transformation. In
vivo, conditional MLL-AF9 expression induced an aggressive and trans-
plantable disease characterized as acute myelo-monocytic leukemia closely
mimicking the human MLL-AF9 expressing disease. Fusion gene expression
and leukemia induction was DOX dosage dependent and reversible upon DOX
removal. LT-HSCs induced a more aggressive leukemia than GMPs. Notably,
10% of LT-HSC derived leukemia had a 50% shorter median latency (LT-“Ear-
ly”) as compared to other LT-HSC-, or GMP-derived leukemias. Cytarabine
(Ara-C) treatment significantly delayed leukemia induction by GMP- but not LT-
HSC-derived blasts. Gene expression profiling in immortalized pre-leukemic
cells revealed MLL-AF9-dependent expression of over 300 genes, including
well-known MLL targets such as Meis1, HoxA5, HoxA9 and HoxA10. LT-HSC-
derived blasts displayed distinct gene signatures that clearly separated them
from the GMP-derived blasts. Evi-1 and Erg, two known prognostic markers in
patient-derived leukemia gene signatures where expressed differentially in LT-
and GMP-derived disease. The aggressive “early” LT-derived murine leukemia
displayed high Evi-1 and Erg expression levels (Evi-1 high, Erg high) as com-
pared to the “late” LT-derived (Evi-1 low, Erg high) or the GMP-derived
leukemias (Evi-1 low, Erg low).
Summary / Conclusion: These observations suggest that the previously
reported poor prognosis associated with elevated EVI-1 and/or ERG expres-
sion might directly reflect the cellular origin of the disease. We are currently
exploiting this highly informative MLL-AF9 disease model to evaluate the func-
tional relevance of novel MLL-AF9 origin-dependent genes and to identify nov-
el prognostic markers and potential therapeutic targets.

P025

STAT3 AND 5 ARE CONSTITUTIVELY ACTIVATED IN T(6;9)(DEK/CAN)-
POSITIVE ACUTE MYELOID LEUKEMIA MODELS AND EFFICIENTLY
INHIBITED BY EXPOSURE TO ARSENIC TRIOXIDE
C Oancea1,* H Held1, M Heinssmann1, B Brill2, Hubert Serve1, M Ruthardt1
1Hematology, Goethe University Clinic, 2Georg Speyer Haus, Frankfurt, Ger-
many

Background: Acute myeloid leukemia (AML) is characterized by an abnormal
accumulation of hematopoietic progenitors in the bone marrow (BM). The AML
phenotype is maintained by an accelerated proliferation of blast cells and is sup-
ported by the aberrant stem cell capacity of poorly defined leukemic stem cells
(LSC) along with a block in differentiation. AMLs are frequently associated with
specific chromosomal translocations, such as t(15;17), t(8;21) or t(6;9) which
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encode aberrant fusion proteins (FPs). These Fps, i.e. PML/RARα (PR), AML-
1/ETO (AE) or DEK/CAN (DC), recapitulate the leukemic phenotype in the
mouse. Constitutive STAT activation is frequently found in AML and it is postu-
lated that the aberrant stem cell capacity in leukemia is correlated to the acti-
vation of STATs. A relationship between STAT-activation and response to
arsenic trioxide (ATO) has been documented in models of t(15;17)(PR)-posi-
tive AML. The t(6;9)(DC)-positive AML represents a separate entity with a young
age of onset and poor prognosis. The leukemogenic mechanisms of DC-
induced AML are poorly understood.
Aims: Here we analyzed the activation status of STAT3 and 5 in models of
DEK/CAN-positive leukemia and investigated whether the STAT-activation
plays a role for the pathogenesis of t(6;9)-positive AML.
Methods: The expression and activation status of STAT3 and 5 was investi-
gated by western blotting and intracellular flow cytometry with antibodies
against the phosphorylated and total form of STATs. Apoptosis was measured
by 7-AAD staining of U937 cells retrovirally transduced to express DC or PR
and treated for 5 days with 1 µM ATO. As models of DC-induced AML we used
primary Sca1+Lin- murine hematopoietic stem and progenitor cells (HSPCs)
which were retrovirally transduced to express DC or PR as control. For the in
vivo studies, we used DC-positive primary as well as 2° leukemic cells from
established DC-induced AML. The effect of constitutively active STAT3
(STAT3*) on the stem cell capacity was investigated in serial replating and
CFU-S12 assays using transduced mHSPCs. ATO treatment of the mice inoc-
ulated with DC-positive primary leukemic cells started at day 5 after transplan-
tation and was performed for a period of two weeks. The leukemia development
and the response to ATO treatment was assessed 30 days post-transplanta-
tion by spleen size and the effect on STATs activation was analyzed in BM and
spleen.
Results: Here we show that i) in the pre-leukemic state of DC-positive AML the
activation of the STATs was hardly detectable; ii) both STAT3 and 5 were strong-
ly activated in primary blasts of DC and PR from mouse leukemia as well as in
retrovirally transduced primary HSCPs; iii) the expression of STAT3* in HSPCs
led to an increased replating efficiency in the presence of cytokines and slight-
ly increased the CFU-S12 colony number as a read out for short-term stem cell
and early progenitor potential; iv) similar to PML/RARα, DEK/CAN also sensi-
tized the U937 cells to arsenic-induced apoptosis in vitro; v) ATO treatment led
to a significantly decreased spleen size as compared to solvent treated con-
trols; vi) exposure to ATO abolished the phosphorylation of STAT5 in vivo.
Summary / Conclusion: Our results indicate a direct relationship between
the expression of the leukemogenic fusion proteins DC or PR and the activa-
tion of STATs which seem to play an important role for the maintenance of the
leukemic stem cell. The STAT5 activation was efficiently targeted by ATO. Con-
sequently, ATO treatment represent a novel therapeutic concept for the t(6;9)-
positive AML.

P026

THE GENE SIGNATURE IN C/EBPA DYSFUNCTIONAL AML PREDICTS
RESPONSIVENESS TO HDAC INHIBITORS
M Alberich Jorda1,2,* A Liss3, C Ooi3, P Zjablovskaja2, T Benoukraf3, H Radom-
ska1, C Ju3, M Wu3, M Balastik2, R Delwel4, T Brdicka2, P Tan3, D Tenen1,3
1Harvard Medical School, Boston, United States, 2Institute of Molecular Genet-
ics of the ASCR, Prague, Czech Republic, 3Cancer Science Institute, Nation-
al University of Singapore, Singapore, Singapore, 4ErasmusMC, Rotterdam,
Netherlands

Background: C/EBPa plays a crucial role in granulocytic development, and
defects in this transcription factor have been reported in acute myeloid leukemia
(AML). K562 cells stably transfected with an inducible C/EBPa-estrogen recep-
tor fusion protein (C/EBPa-ER) have been used as a model for human granu-
locytic differentiation. When stimulated with b-estradiol (E2) to induce nuclear
translocation of C/EBPa, these cells differentiate towards neutrophils.
Aims: The aims of this project are: 1. To identify genes upregulated upon
C/EBPa activation, and therefore involved in granulocytic development. 2. To
determine whether this set of genes, referred as the C/EBPa signature, is
downregulated in AML patient samples. 3. To identify small compounds that
could reactivate the C/EBPa signature, and promote granulocytic differentia-
tion.
Results: K562 C/EBPa-ER expressing cells were stimulated with 1 uM E2 or
EtOH vehicle control, and gene expression profiles were determined by
microarrays. By using prediction analysis of microarrays (PAM), we identified
the C/EBPa signature, characterized by a set of 33 genes which are upregu-
lated upon C/EBPa activation. We analyzed the expression of the C/EBPa sig-
nature in a cohort of 525 de novo AML patients, and identified a subset of 110
patient samples characterized by low expression of this signature. We referred
to this group of patients as the C/EBPa dysfunctional subset. Remarkably, a
large percentage of samples harboring C/EBPa biallelic mutations clustered
inside this subset. We hypothesize that re-activation of the C/EBPa signature
in the C/EBPa dysfunctional subset could have therapeutic potential. In search
for small molecules able to reverse the low gene expression of the C/EBPa sig-
nature we applied the Connectivity Map. This analysis predicted a positive con-
nectivity between the C/EBPa activation signature and histone deacetylase

(HDAC) inhibitors. We showed that HDAC inhibitors (trichostatin A and vorino-
stat) reactivate expression of the C/EBPa signature in K562 cells. Next, we
determined that patient samples with biallelic mutations in C/EBPa from inside
the dysfunctional group cultured in the presence of HDAC inhibitors showed
upregulation of cell surface granulocytic markers such as CD15 and CD11b.
On the contrary, patient samples with biallelic mutations in C/EBPa, but clus-
tering outside the dysfunctional group, had no significant changes in the same
conditions. In addition, quantitative RT-PCR showed upregulation of granulo-
cyte specific genes such as G-CSF-R (CSF3R), Gelatinase A (MMP2), C/EBPe
(CEBPE), and lysozyme (LYZ) in HDAC inhibitor treated cells compared to
vehicle control (EtOH) in samples from inside, but not from outside, the C/EBPa
dysfunctional group.
Summary / Conclusion: Altogether, our data identify HDAC inhibitors as
potential candidates in the treatment of certain AMLs characterized by the
downregulation of the C/EBPa signature.

P027

AXL, A THERAPEUTIC TARGET IN AML MEDIATES STROMA-INDUCED
CHEMORESISTANCE
I Batalla1, A Schultze 1, M Wroblewski1, R Erdmann1, M Heuser2, K Weber3,
M Binder4, M Cuvas-Cordova1, M Janning1, J Wellbrock4, B Fehse5, C Hagel6,
J Krauter2, A Ganser2, J Lorens7, W Fiedler4, P Carmeliet8, K Pantel9, 
C Bokemeyer4, S Loges1,*
1II. Medical Clinic & Institute of Tumor Biology, Campus Forschung, Universi-
ty Hospital Hamburg-Eppendorf, Hamburg, 2Department of Hematology, Hemo-
stasis, Oncology, and Stem Cell Transplantation, Hannover Medical School ,
Hannover, 3 Research Dept. Cell and Gene Therapy, 4II. Medical Clinic ,
5Research Dept. Cell and Gene Therapy, Campus Forschung, University Hos-
pital Hamburg-Eppendorf, 6Department of Neuropathology, University Hospi-
tal Hamburg-Eppendorf, Hamburg, Germany, 7The Department of Biomedi-
cine, University of Bergen, Bergen, Norway, 8Dept. of Transgene Technology
and Gene Therapy, VIB Vesalius Research Center, University of Leuven, Leu-
ven, Belgium, 9Institute of Tumor Biology, Campus Forschung, University Hos-
pital Hamburg-Eppendorf, Hamburg, Germany

Background: Novel targets with potential to improve treatment of AML are
urgently needed. Members of the Tyro3, Axl, Mer receptor (TAMR) tyrosine
kinase family are abundantly expressed in physiological and malignant
hematopoiesis and circumstantial evidence in literature links Axl expression to
AML pathobiology. We discovered that Axl, the receptor for Growth Arrest-spe-
cific protein 6 (Gas6), represents a novel prognostic marker and potential ther-
apeutic target in AML (Blood (ASH Annual Meeting Abstracts), Nov 2011; 118:
940). 
Aims: Validate Axl as a new therapeutic target in AML and investigate its
involvement in chemoresistance.
Methods: Gas6 levels were measured by ELISA and immunohistochemistry.
Axl expression was detected by flow cytometry. Co-cultures of (murine) BM
stroma cells (primary, OP9, S17) with Mv4-11 and OCI-AML5 cell lines were
performed.
Results: By investigating primary AML and healthy BM (BM)(i) higher expres-
sion of Axl in AML BM compared to healthy BM donors (66.20±10.87 vs.
0.65±0.10%; n=8/6; P<0.05); (ii) Axl expression by 68±31% of AML blasts and
(iv) higher expression of Axl by CD34+CD38- AML stem cells compared to
healthy CD34+CD38- BM stem cells (58.43±4.63% vs. 6.00±2.01%; n=7/6;
P<0.05). Thus, Axl blockade might be useful to inhibit AML stem cells. Subse-
quently we determined therapeutic efficacy of BGB324 on primary human AML
cells. We incubated AML cells from patients at primary diagnosis with different
concentrations of BGB324 and found a dose dependent inhibition of prolifera-
tion with a mean IC50 of 1.8 µM (range 0.2341-3.711 µM). Interestingly, sen-
sitivity towards BGB324 (i.e. a lower IC50) correlated with Axl expression on
leukemia cells (Pearson’s r = -0.9656, P<0.05). To investigate effect of BGB324
treatment on chemosensitivity of human AML cells we incubated primary AML
cells with BGB324 in combination with cytarabine and found additive therapeu-
tic effects of both treatments. Notably, BGB324 was also effective in cytarabine-
refractory primary AML cells and could sensitize them for chemotherapy. Thus,
Axl might be implicated in development of chemoresistance in AML. Analyses
of BM sections revealed that expression of Axl`s ligand Gas6 was low in AML
cells, similar to healthy hematopoietic cells while it was abundantly expressed
in AML BM stromal cells with fibroblastic/mesenchymal morphology (referred
to as BMDSCs). Gas6 expression was considerably lower in control BMDSCs
(86±14% vs. 20±20%; n=5/7; P<0.05) thus suggesting a possible paracrine
interaction between AML cells and BMDSCs leading to Gas6 upregulation in
the stroma compartment. In order to test this hypothesis we utilized co-cultures
of (murine) BM stroma cells (primary, OP9, S17) with Mv4-11 and OCI-AML5
leukemia cell lines. These experiments revealed specific upregulation of murine
(m)Gas6 in BMDSCs mediated by leukemia-cell derived IL-10 and M-CSF. Co-
cultures with antibodies blocking hIL-10 and hM-CSF could abrogate stromal
Gas6 upregulation. Protective effect of stroma cells towards cytarabine-induced
cytotoxicity could be eliminated by shAxl, sAxl or by BGB324. Thus, interac-
tion between stroma-derived Gas6 and Axl+ leukemia cells forms a chemopro-
tective niche for leukemia cells. In line with these findings Axl blockade
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chemosensitizes Mv4-11 cells for treatment with doxorubicine in vivo.
Summary / Conclusion: Axl represents a therapeutic target in AML and Axl
inhibition by BGB324 holds potential to treat chemosensitive and –resistant
AML.

P028

RECURRING FLT3 N676K MUTATIONS IN CORE BINDING FACTOR
LEUKEMIA ACTIVATE MAPK-SIGNALING AND CONFER FACTOR INDE-
PENDENT GROWTH OF BA/F3 CELLS
H Polzer1,* S Opatz1, T Herold1, N Konstandin1, B Ksienzyk1, E Zellmeier1, 
S Vosberg1, A Graf2, S Krebs2, H Blum2, K Hopfner3, P Kakadia1, S Schnei-
der1, A Dufour1, J Braess4, M Sauerland5, W Berdel6, T Büchner6, B Woer-
mann7, W Hiddemann1, K Spiekermann1, S Bohlander8, P Greif1
1Department of Internal Medicine III, 2Laboratory for Functional Genome Analy-
sis at the Gene Center, 3Department of Biochemistry at the Gene Center, Lud-
wig-Maximilians-Universität, Munich, 4Oncology and Hematology, St. John-of-
God Hospital, Regensburg, 5Institute of Biostatistics and Clinical Research,
6Department of Medicine A, Universität Münster, Münster, 7German Society of
Hematology and Oncology, Berlin, 8Center of Human Genetics, Philipps Uni-
versity Marburg, Marburg, Germany

Background: The t(8;21) and inv(16)/t(16;16) rearrangements affecting the
core-binding factors, RUNX1 and CBFB, respectively, are found in 15-20% of
adult de novo AML cases and are associated with a favourable prognosis. Since
expression of CBFB/MYH11 or RUNX1/RUNX1T1 on their own is not sufficient
to cause leukemia it is likely that additional mutations are required for malig-
nant transformation.
Aims: Identification of mutations which may collaborate with CBFB/MYH11
during leukemogenesis.
Methods: We performed exome sequencing of an AML sample with an inv(16).
The sample was selected based on availability and absence of known addition-
al genetic alterations. By comparing the AML exome sequence with the exome
sequence of a remission sample from the same patient we were able to iden-
tify leukemia-specific sequence variants as described previously (Greif et al.,
2012, Blood).
Results: By exome sequencing of a an AML patient with inv(16) we found an
N676K mutation in the ATP-binding domain (TKD1) of the fms-related tyrosine
kinase 3 (FLT3) gene. Mutations affecting N676 resulting in variable amino acid
changes (N676D or N676S) were initially discovered in a screen for resistance
to tyrosine kinase inhibitors (TKI) in FLT3 internal tandem duplication (ITD)
expressing Ba/F3 cells (Cools et al., 2004, Cancer Res). An N676K point muta-
tion has been reported in a cytogenetically normal (CN) AML patient with FLT3-
ITD and TKI-resistance (Heidel et al., 2006, Blood). In contrast, our patient with
inv(16) and the FLT3 N676K did not carry an additional FLT3-ITD. In a cohort
of 84 de novo AML patients with a CBFB/MYH11 rearrangement and in 36
patients with a RUNX1/RUNX1T1 rearrangement, the FLT3 N676K mutation
was identified in 5 and 1 patients, respectively (5/84, 6%; 1/36, 3%). None of
the CBF AML patients with FLT3 N676K mutation had an additional FLT3-ITD.
In 90 CN-AML patients we detected only a single FLT3 N676K mutation and the
affected patient had a concurrent FLT3-ITD. In addition we analyzed mutation-
al hotspots of several commonly mutated genes in our CBFB/MYH11 positive
cohort: FLT3, KRAS, NRAS, KIT, WT1, MLL and NPM1 (Figure 1).

Figure 1. Frequency of additional mutations in CBFB/MYH11 positive AML.

Clinical parameters of 56 CBFB/MYH11 rearranged patients enrolled in the
AMLCG-99 trial were correlated with FLT3 N676 status: The FLT3 N676K muta-
tion was significantly associated with higher leukocyte counts (P=.02), elevat-
ed LDH (P=.02) and male sex (P=.02). There was no significant difference in
survival of patients with a FLT3 N676K (n=4) compared to patients with FLT3
N676 wild type (n=47). However, there was a trend towards reduced complete
remission rates associated with FLT3 N676K mutations.

To test the transforming potential we expressed the FLT3 N676K mutant in
Ba/F3 cells. As controls we expressed FLT3 wild type (WT), FLT3 mutants
D835Y or ITD in parallel. Cell surface expression of N676K was similar to WT,
but increased compared to D835Y and ITD. Cell proliferation assays were done
in presence and absence of IL-3 or FLT3 ligand (FL). FLT3 N676K leads to IL-
3 and FL independent cell growth reaching 25% of IL-3 mediated growth. FLT3
inhibition by AC220 or PKC412 abrogates this proliferation, but N676K is slight-
ly more resistant to inhibition than ITD. In contrast to ITD expression that results
in STAT5 phosphorylation, N676K expression leads to phosphorylation of MAPK
and AKT.
Summary / Conclusion: Our findings point towards a specific association of
activating FLT3 N676K mutations with CBF leukemia. Although FLT3 is a well
known mutational target in AML, it appears that the spectrum of FLT3 mutations
is still not fully understood. Unbiased mutation screening by exome sequenc-
ing allows the detection of novel sequence variations even in extensively stud-
ied genes.

P029

THE EFFECT OF ARA-C TREATMENT ON HEMATOPOIETIC STEM CELL
EXPANSION AND LEUKEMOGENESIS IN A MOUSE MODEL OF CEBPA
MUTANT ACUTE MYELOID LEUKEMIA
M Cimino1, A Venanzi1, T Frammartino1, D Sorcini1, S Bruscoli1, C Nerlov2, 
C Riccardi1, O Bereshchenko1,3,*
1Department of Clinical and Experimental Medicine, Sec of Pharmacology, Uni-
versity of Perugia, Perugia, Italy, 2MRC Molecular Hematology Unit, Weather-
all Institute of Molecular Medicine, University of Oxford, Oxford, United King-
dom, 3Josè Carreras Young Investigator, EHA, Perugia, Italy

Background: Acute myeloid leukemia (AML) is the most common acute
leukemia in adults. Acquired mutations in the CEBPA gene are found in 11-12%
of all AML cases and include N- and C-terminal mutations that are frequently
found within the same patient on separate alleles. We have recently demon-
strated that combining N- and C-mutations in mice resulted in loss of hematopoi-
etic stem cells (HSC) quiescence and expansion of premalignant pool of cells,
associated with accelerated AML. Therefore, pharmacologic targeting of the
pre-leukemic HSCs has emerged as another critical step to combat tumor pro-
gression particularly relevant to prevent tumor relapse. Increased cycling of
mutant pre-leukemic HSCs suggests that they could be susceptible to the action
of anti-proliferative agents used in chemotherapy.
Aims: We will address the impact of cytosine arabinoside (Ara-C) treatment on
proliferating mutant HSCs survival, as well long-term tumor development in a
mouse model of CEBPA mutant AML. We will evaluate whether 1) Ara-C treat-
ment leads to a selective mutant HSCs apoptosis and a consequent drop in
mutant HCS number; 2) reduction in mutant HSC number affects tumor devel-
opment.
Methods: We performed Ara-C treatment experiments in radiation chimeras
generated by transplanting E14.5 fetal liver cells (CD45.2 allotype) of wild type
or CEBPA N/C combined mutant genotype along with wild type competitor bone
marrow cells (CD45.1 allotype). Apoptosis in wild type (CD45.1+) and mutant
(CD45.2+) long term-HSCs (defined as Lin-c-kit+Sca1+CD150+) was measured
by flow cytometry method using Annexin V/SytoxBlue staining. Frequency and
total number of wild type and CEBPA mutant HSCs was calculated at 24 and
72 hours after a single injection of 150 mg/kg of Ara-C. In addition, cohorts of
mice treated or not with Ara-C for 1 week were monitored overtime for: i)
CD45.2/CD45.1 ratio, ii) percentange of Mac1+ cells, iii) white and red blood
cells counts in the peripheral blood and mice survival. 
Results: Here we demonstrate that Ara-C efficiently and selectively induced
apoptosis in mutant HSCs and downregulated their frequency and total num-
ber. However it did not lead to their complete elimination. Interestingly, we found
that mice treated with Ara-C at early stages of AML progression showed a
greater accumulation of Mac-1+ cells and a reduction in the frequency of B and
T cells in the peripheral blood at 4 and 6 months after treatment, as compared
to untreated mice. Moreover mice treated with Ara-C showed a statistically sig-
nificant increase in the number of white blood cells, a reduction in the number
of red blood cells, hemoglobin and hematocrit at 6 months following the Ara-C
treatment, suggesting an earlier onset of leukemic blasts accumulation and
leukemia-associated anemia in these mice. 
Summary / Conclusion: These data demonstrate that Ara-C treatment induces
preleukemic HSC apoptosis, but does not lead to complete mutant cell clear-
ance, revealing that Ara-C resistant mutant HSC population exists and initiates
leukemia. Moreover, our results demonstrate that Ara-C-mediated HSC reduc-
tion does not lead to delay in leukemia progression. To the contrary, several
parameters show even negative long-term effects of Ara-C treatment on AML
progression, suggesting that either Ara-C directly modifies HSCs or post-treat-
ment bone marrow provides environmental cues favoring further HSC expan-
sion and leukemia progression. Caution therefore has to be taken in evaluat-
ing of the presence of residual mutant HSC in patients’ bone marrow after
chemotherapy. This study points to a critical role of therapy-resistant HSCs in
leukemia progression or relapse and warrants further studies on their better
characterization. 
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COMBINED ANALYSES OF ROS, CELL CYCLE AND IMMUNOPHENOTYPE
SHOWS THAT NORMAL HEMATOPOIETIC PROGENITOR SUBSETS HAVE
A DIFFERENTIAL ROS PROFILE THAT IS LOST IN ACUTE MYELOID
LEUKEMIA
N Khan1,* P Vyas2, C Bradbury3, P Richardson1, M Raghavan4, C Craddock3,
D Grimwade5, S Freeman1
1Clinical Immunology, University of Biirmingham, 2Weatherall Institute of Molec-
ular Medicine, University of Oxford, 3Centre for Clinical Haematology, Queen
Elizabeth Hospital, 4School of Cancer Sciences, University of Biirmingham,
Birmingham, 5Medical and Molecular Genetics, King’s College, London, Unit-
ed Kingdom

Background: There has been recent interest in the role of reactive oxygen
species (ROS) in myeloid malignancies, driving efforts to target redox state as
a therapeutic strategy. Leukemia stem cells (LSC) in acute myeloid leukemia
(AML) appear to maintain low levels of ROS, which confers drug-resistance.
However certain AML genetic abnormalities such as FLT-3/ITD are associated
with increased ROS. Redox state may vary in the heterogenous leukemic sub-
populations that are enriched for LSC. This may impact on redox-targeting
drug sensitivities. It is thus important to understand if ROS are differentially
modulated in normal CD34+ hematopoietic stem cells (HSC) and downstream
progenitor subsets and how this may be altered in AML. 
Aims: To compare ROS/cell cycle profile of normal CD34+ stem/progenitor
with immunophenotypically equivalent AML subsets.
Methods: We performed 8-colour flow cytometric analysis of normal bone mar-
row (BM) and AML presentation BM and peripheral blood (PB) samples. This
combined the ROS indicator dye, dichloro-dihydro-fluorescin diacetate (DCF),
with monoclonal antibodies (mAb) specific for human stem/progenitor cell mark-
ers. Intracellular ki67 staining of DCF/mAb labelled cells allowed cell cycle
analysis. Colony Forming Unit (CFU) assays were performed on purified cells
to verify lineage potential of selected cell subsets. 

Figure 1.

Results: Total CD34+38hi cells had higher DCF staining than total CD34+38lo
cells in normal BM (n=27) but within these two immunophenotypic compart-
ments there was differential DCF staining (Figure 1). In CD38lo cells, lym-
phoid-primed multi-potent progenitors (LMPP; CD90-CD45RA+) had the high-
est DCF staining (mean 877 arbitrary units - calculated from MFI of 27 sam-
ples) while both HSC (CD90+CD45RA-) and multipotent progenitor cells (MPP;
CD90-CD45RA-) were DCF-low (means 501 and 516 respectively). In the
CD38hi subset, common myeloid progenitors (CMP; CD123+CD45RA-) were
DCF-int (mean 1131), with ROS levels upregulated further (DCF-high - mean
2179) in granulocyte-macrophage progenitors (GMP; CD123+CD45RA+).
However megakaryocyte-erythrocyte progenitors (MEP; CD123-CD45RA-)
were mainly DCF-low (mean 596), akin to HSC and MPP. Purified CD34+38hi
ROS-hi cells exclusively generated granulocyte (CFU-G) and macrophage
(CFU-M) or mixed GM colonies (CFU-GM) in CFU assays, and had lost CFU-
E potential. Sorting of CD45RA- cells into ROSlo/ROS-int/ROShi fractions
revealed that CFU-E potential was limited to the ROS-low fraction and that
increasing ROS correlated with higher CFU-M potential. CD38hi cells were
also more actively cycling (40-90% ki67+) than CD38low cells (5-23% ki67+)
consistent with an association between quiescence and low ROS. However
since GMP (ROS-hi), CMP (ROS-int) and MEP (ROS-lo) were all mainly ki67+
(means 57.5%, 60%, 65% respectively), lower ROS could not be correlated with
quiescence in CD34+CD38hi cells. CD34+ AML presentation samples (n=29)

were most frequently composed of abnormally expanded GMP-/LMPP-like
populations, although MPP-/CMP-like populations were also observed. ROS
levels varied but were significantly lower in both immunophenotypically imma-
ture (MPP- and LMPP-like) and mature (CMP- and GMP-like) subsets (Figure
1 grey symbols) compared to normal subsets, with no difference between BM
and PB blasts. Blasts with lowest ROS were enriched for quiescent cells.
Summary / Conclusion: ROS levels are maintained at different levels in nor-
mal stem/progenitor subsets; GMP cells are ROS-hi, while MEP cells are ROS-
low similar to HSC. However both immature and more mature CD34+AML
blasts appear to have downregulated ROS levels, suggesting a shared redox
adaptation in different types of AML cells. These results provide a platform to
investigate whether leukemic progenitor ROS levels correlate with treatment
resistance and can be used to detect residual LSC. 

P031

PROGNOSTIC IMPACT OF EXPRESSION LEVELS OF CELL SURFACE
PROTEINS COMMONLY EXPRESSED BY BLASTS AND HEMATOPOIET-
IC PRECURSOR CELLS IN DE NOVO ACUTE MYELOID LEUKEMIA: A
REPORT FROM THE SPANISH CETLAM GROUP
M Garcia-Dabrio1,* M Hoyos2, S Brunet2, M Tormo3, J Ribera4, C Talarn5, J
Esteve6, R Guardia7, R Duarte8, M Queipo De Llano9, J Bargay10, J Marti-
Tutusaus11, I Heras12, C Pedro13, A Garcia14, J Besalduch15, O Salamero16,
P Torres17, D Hernández18, L Font19, N Lloveras7, M Pratcorona6, A Garrido2,
A Aventin1, Q Lecrevisse20, A Orfao21, J Sierra2, J Nomdedeu1
1Department of Hematology and Laboratory, 2Hematology Division, Hospital de
la Santa Creu i Sant Pau, Universitat Autónoma Barcelona, Barcelona, 3Depart-
ment of Hematology, Hospital Clinic, Valencia, 4Department of Hematology,
Institut Català d’Oncologia Hospital Germans Trias i Pujol, Barcelona, 5Hema-
tology Service, Hospital Joan XXIII, Tarragona, 6Hematology Service, Hospi-
tal Clínic, IDIBAPS, Barcelona, 7Hematology Department, Institut Català d’On-
cologia. Hospital Josep Trueta, Girona, 8Hematology Service, Institut Català
d’Oncologia Hospital Duran i Reynals, Barcelona, 9 Hematology Service, Hos-
pital Virgen de la Victoria, Málaga, 10Department of Hematology, Hospital Sont
Llatzer, Palma de Mallorca, 11Hematology Service, Hospital Mutua de Terras-
sa, Terrassa, 12Hematology Service , Hospital General de Murcia, Murcia,
13Hematology Service, Hospital del Mar, Barcelona, 14Hematology Service,
Hospital Arnau de Vilanova, Lleida, 15Department of Hematology, Hospital Sont
Dureta, Palma de Mallorca, 16Department of Hematology, Hospital Vall d’He-
brón, Barcelona, 17Hematology Service, Hospital A Coruña, A Coruña, 18Hema-
tology Service, Hospital Universitario de la Paz, Madrid, 19Hematology Serv-
ice, Hospital Verge de la Cinta, Tortosa, 20Cytometry Service, Department of
Medicine and Cancer Research Center (IBMCC, University of Salamanca-
CSIC), University of Salamanca, 21Cytometry Service, Department of Medicine
and Cancer Research Center (IBMCC, University of Salamanca-CSIC), Univer-
sity of Salamanca, Salamanca, Spain

Background: The prognostic impact of immunophenotypic markers in AML has
been long controversial. Few studies have analyzed the prognostic value of the
intensity of surface membrane antigen expression commonly expressed on
AML blasts. 
Aims: The prognostic impact of CD34, CD117, CD7, and CD123 levels of
expression was analyzed on AML blasts and normal hematopoietic precursors
by Multiparameter Flow Cytometry (MPFC) in de novo AML patients (pts). We
also determined the correlation with disease characteristics and clinical out-
come. 
Methods: Five hundred ninety-two bone marrow samples from adult de novo
AML pts excluding APL and diagnosed between 12/2003 to 08/2011 were
included. All cases were diagnosed according to the WHO criteria and they
were immunophenotyped using an extensive 4-color panel of monoclonal anti-
bodies by MPFC. Patients were treated according to the multicenter CETLAM
AML-03 protocol. Blast cells were gated after excluding all other cell popula-
tions, as well-delineated clusters of SSClow/int/CD45dim events (“blast gate”)
using the merge function of the Infinicyt software (Cytognos SL, Salamanca,
Spain). For each case, the reactivity for the following markers was evaluated
in terms of mean fluorescence intensity (MFI; arbitrary units): CD123, CD117,
CD34 and CD7. Normal residual bone marrow lymphocytes were used as ref-
erence for internal quality control purposes. Cytogenetic and molecular risk
stratifications were based on the European LeukemiaNet (ELN) criteria. Over-
all survival (OS), leukemia-free survival (LFS) and relapse incidence (CIR)
were measured by the Kaplan–Meier method and curves were compared with
the log-rank test. Multivariate analysis was performed using the Cox regression
model. P-value ≤0.05 was considered to be statistically significant.
Results: Median age was 52 years (range: 16-70) and M/F ratio was 324/268.
Seventy-two pts (12%) had favourable cytogenetics, 380 (64%) intermediate,
and 90 (15%) adverse according to MRC classification; 29 (5%) pts had no
metaphases and 21 (4%) were unknown. NPM1mut was detected in 152 pts
(34%), 136 pts (23%) harboured a FLT3-ITDmut, 23 (5%) pts carried CEBPA-
mut, and 29 (5%) had MLL-PTD. In the overall series, the median follow-up of
survivors was 17 months (range 3-100) and the OS, LFS and RI at 5 years were
39±2%, 42±3% and 47±7%, respectively. Independent prognostic variables
were, age (P<.001), cytogenetics (P<.001), NPM1/FLT3-ITD status (P=.001),
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molecular category (NPM1mut or CEBPAmut/FLT3-ITD neg vs. other; P<.001)
and MLL-PTD rearrangement (P=.05) for OS. Univariate analysis of prognos-
tic factors showed an association between higher MFI CD117 expression
(>284.01; P=.019) and a higher MFI CD34 (>143.39; P=.004) expression with
both a shorter OS and DFS and a higher RI. In addition, higher MFI CD7 expres-
sion (>15.61; P=.017) was associated with a shorter DFS and a higher RI. In
multivariate analysis, a higher CD34 MFI retained its value as an independent
predictor of a shorter OS (P=.005; HR=1.51, 95% CI=1.13-2.01) and DFS
(P=.002; HR=1.66, 95% CI=1.20-2.29), and a higher RI (P=.016; HR=1.62,
95% CI=1.09-2.41). High MFI CD117 levels were an independent predictor of
shorter DFS (P=.019; HR=1.52, 95% CI=1.07–2.16). Moreover, higher levels
of MFI CD7 expression were an independent risk factor for RI (P=.017;
HR=1.63, 95% CI=1.09–2.43). 
Summary / Conclusion: In this study we show that high expression levels of
immunophenotypic markers associated with immature myeloid precursors
(CD34, CD117, and CD7) as assessed by MPFC, may have some prognostic
value in de novo AML.

P032

C/EBPA REGULATES CXCR4 EXPRESSION IN ACUTE MYELOID
LEUKEMIA
Y Kuo1,* H Hou2, Y Chen 2, Li Li1, W Chou3, H Tien2
1Graduate Institute of Oncology, National Taiwan University College of Medi-
cine, 2Division of Hematology , Department of Internal Medicine, National Tai-
wan University Hospital, 3Departments of Laboratory Medicine, National Taiwan
University Hospital, Taipei, Taiwan

Background: CCAAT/enhancer binding protein α (C/EBPα) is a transcription
factor, whose expression plays an essential role in granulopoiesis. It blocks cell
cycle progression and induce terminal maturation of hematopoietic cells. Muta-
tions in one or both alleles of CEBPA are reported in about 7% to 15% of
patients with acute myeloid leukemia (AML). These mutations can be divided
into two types: the N-terminal mutations that result in the expression of the p30
isoform and the C-terminal mutations that disrupt the bZip region, which is
responsible for DNA binding. Retrospective studies showed that patients with
CEBPA mutant AML have an improved prognosis. SDF-1/CXCR4 signaling is
involved in tumor progression, metastasis, and cell survival. In mouse models,
the expression of CXCR4 in AML cells induces leukemia cell chemotaxis and
migration beneath marrow stromal cells. Those leukemic cells show cell cycle
arrest and reduced numbers of cell divisions, providing a potential mechanism
of leukemia cell evasion from chemotherapy. AML patients with higher expres-
sion of CXCR4 have poorer prognosis than those with lower expression.
Aims: By searching the publicly available microarray database, we found that
CXCR4 transcription can be induced by CEBPα activation in murine 32D-
CEBPα-ER cells. In addition, AML patients with CEBPA mutations showed low-
er CXCR4 mRNA expression when compared to those with wild type CEBPA.
Sequence analysis also revealed that the CXCR4 promoter contains several
conserved C/EBPα binding motifs. These clues compelled us to investigate the
role of C/EBPα in the regulation of CXCR4-mediated chemotaxis in AML cells
and evaluate whether CEBPA mutation would influence this effect.
Methods: C/EBPα wild type (p42) or mutants were ectopically expressed in
293T and K562 cells, which do not express C/EBPα. The RNA and protein lev-
els of CXCR4 were measured by using quantitative RT-PCR and Western blot
analysis. C/EBPα-mediated transcriptional activation of CXCR4 was studied
using luciferase reporter, gel-shift and chromatin-immunoprecipitation (ChIP)
assays. Finally, RNA interference methods in combination with in vitro cell
migration assays were used to assess the role of C/EBPα in regulation of
CXCR4-mediated chemotaxis.
Results: Wild-type C/EBPα overexpression both in 293T or K562 cells
increased endogenous CXCR4 expression. In contrast, the expression of p30
diminished CXCR4 transcription. Similarly, p42 but not p30 increased the
CXCR4 promoter activity. Furthermore, p42 no longer activated the truncated
CXCR4 promoter which does not contain any C/EBPα binding site. These data
showed C/EBPα as an activator of CXCR4. Next, we defined the site at -231
to -246 on the CXCR4 promoter that can be occupied by C/EBPα using the gel-
shift assay and detected the binding of p42 to the CXCR4 promoter in vivo by
the ChIP assay. Finally, we demonstrated that the induction of p42 in the
inducible K562-CEBPα cell lines increased the chemotactic migration, where-
as the expression of mutants did not. Moreover, decreased expression of
C/EBPα by RNA interference decreased levels of CXCR4 protein expression
in U937 cells, thereby abrogating CXCR4-mediated chemotaxis.
Summary / Conclusion: Our results provide the first evidence that C/EBPα
indeed regulates the activation of CXCR4, which is critical for the homing and
engraftment of AML cells. Thus, CXCR4 blockage in AML cells may disrupt
their interaction with the BM niche and sensitize them to chemotherapy.

P033

COMBINED INHIBITION OF C-KIT AND PI3K/MTOR SIGNALLING HAS
SYNERGISTIC ACTIVITY IN C-KIT MUTANT AML 
S Tinsley 1,* R Gale 1, A Khwaja1
1HAEMATOLOGY, Cancer Institute, University College London, London, Unit-
ed Kingdom

Background: Activating mutations of the c-KIT tyrosine kinase (TK) receptor
are found in AML and mast cell leukaemias. In AML c-KIT is frequently mutat-
ed (~28%) in core binding factor leukaemias (CBFLs). CBFL are defined by the
presence of t(8;21)(q22;q22) or inv(16)(p13;q22) which generate the fusion
proteins RUNX1-RUNX1T1 and CBFβ-MYH11 respectively. This subset of
patients have a favourable outcome although ~40% will relapse with current
therapy. c-KIT is highly expressed in most CBFLs and is mutated via point
mutations in exon 17 or insertion/deletions in exon 8. The presence of c-KIT
mutations is associated with an increased risk of relapse. Dasatinib, an inhibitor
of wild-type and mutant c-KIT isoforms, has been shown to inhibit c-KIT phos-
phorylation and induce apoptosis in cell lines expressing c-KIT mutations.
Mutant c-KIT can activate downstream proteins including PI3K, mTOR, MEK
and AKT. However, therapy with single agents targeting individual cell signalling
molecules has had only modest activity in early clinical trials in AML and other
malignancies.
Aims: Therefore this study examined the effect of combining Dasatinib with
selective inhibitors of AKT (AZD5363), MEK (PD184352), mTOR (WYE-354),
PI3K (ZSTK-474) and PI3K + mTOR (BEZ-235) on cell survival and signalling.
Model cell lines including the CBFL Kasumi-1 (c-KIT N822K) and the mast cell
leukaemia HMC1.2 (V560G/D816V c-KIT) were used to evaluate drug combi-
nation efficacy.
Results: In both Kasumi-1 and HMC1.2 cells combined inhibition of c-KIT
(Dasatinib) and PI3K (ZSTK-474), mTOR (WYE354) or PI3K + mTOR (BEZ-
235) led to strong synergistic cell killing (<0.3 Combination Index (CI) by Chou-
Talalay). The most potent effects were seen combining Dasatinib with the dual
PI3K/mTOR inhibitor BEZ-235 (e.g. Kasumi-1 cell line: average live cell frac-
tion±SEM as % control; Dasatinib alone (20 nM) 69%±1.25, BEZ-235 alone
(0.25 µM) 66.2%±4.4, Dasatinib (20 nM) + BEZ-235 (0.25 µm) 38%±4.6) No sig-
nificant effect was seen when combining Dasatinib with MEK (PD184352) block-
ade in either cell line. In HMC1.2 cells Dasatinib inhibited c-KIT autophospho-
rylation fully at 313nM. However, there was still residual MEK, AKT, PI3K and
mTOR signalling as shown by western blotting. In Kasumi-1 cells 40nM of
Dasatinib inhibited c-KIT autophosphorylation and MEK fully but there was
residual PI3K/mTOR signalling. Combining Dasatinib and BEZ-235 eliminated
c-KIT auto-phosphorylation and markedly reduced residual MEK, AKT, PI3K and
mTOR signalling compared with just Dasatinib treatment in both cell lines. Cell
death was apoptotic shown by an increase in PARP cleavage and a reduction
in pro-caspases 3 and 9. Screening of the Bcl-2 family of apoptosis regulators
showed combined c-KIT and PI3K/mTOR inhibition led to a decrease in Mcl-1,
Bcl-2 and Bcl-x. As a control for Dasatinib specificity, MV4-11 & MOLM-13
(FLT3-ITD AML cell lines) showed no synergistic effect when treated with a
combination of Dasatinib and BEZ-235. However, combined FLT3 inhibition
(AC220) and BEZ-235 demonstrated synergistic cell killing suggesting a broad-
er application for combining TK inhibition with PI3K/mTOR blockade.
Summary / Conclusion: The combination of Dasatinib and PI3K/mTOR inhi-
bition was synergistic at cell killing in CBFLs. Similar results were observed with
AC220 + PI3K/mTOR inhibition in FLT3-ITD AML cell lines suggesting that a
combination of TK and PI3K/mTOR blockade may provide a novel approach to
treating c-KIT mutant CBFLs as well as FLT3 mutant AML.

P034

THE FUSION GENE NUP98-HOXA9 AS A MODEL FOR LEUKEMOGENE-
SIS: EXPLORING ITS MOLECULAR MECHANISMS AND FUNCTIONAL
EFFECTS
A Rio-Machin1,* S Rodriguez-Perales1, J Ramírez2, R Torres2, S Alvarez1, 
J Cigudosa1
1Molecular Cytogenetics Group, Spanish National Cancer Research Centre
(CNIO), 2Unidad Vectores Virales, Centro Nacional de Investigaciones Cardio-
vasculares (CNIC), MADRID, Spain

Background: The chromosomal translocation t(7; 11)(p15, p15), that results in
the oncogenic fusion protein Nup98-Hoxa9, appears in 1% of patients with
Acute Myeloid Leukemia and it is associated with poor prognosis and low
degree of overall survival. Nup98-Hoxa9 seems to regulate the transcription of
target genes involved in leukemogenesis and it appears that not only the home-
odomain of the partner gene HOXA9 is necessary in gene regulation, but also
the region of NUP98 present in the fusion could play a role in its oncogenic
effect. Still, there is a long way to have a good understanding of the molecular
mechanisms supporting the malignancy of this fusion protein. In fact, recent
studies in mouse models have suggested a possible interaction between Nup98
and p300, a molecular relationship that remains to be explored in the context
of our fusion gene model.
Aims: We are aimed to investigate the molecular mechanisms by which the
fusion protein Nup98-Hoxa9 may be responsible of the leukemic transforma-
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tion; mostly studying its binding sites in the DNA and its interactions with oth-
er transcription factors. 
Methods: - Development of human cellular models that constitutively express-
es Nup98-Hoxa9 (human hematopoietic precursors (hHSC) and HEK293FT
cells).
- Chromatin Immunoprecipitation Sequencing (ChIP-Seq), which will offer
insight into the genomic binding regions of Nup98-Hoxa9.
- Validation of target gene regions by qRT-PCR and luciferase assays.
- Co-Immunoprecipitation assays for knowing which proteins interact with each
other in the activator complex.
Results: We have cloned the cDNA of NUP98-HOXA9 fused to FLAG-tag into
a lentiviral vector and we have efficiently transduced hHSC and HEK293FT
cells. Transcription of the fusion mRNA and the expression of the fusion pro-
tein have been demonstrated by conventional methods. Preliminary function-
al studies included the analysis of long-term cultures of hHSC and shown that
the expression of NUP98-HOXA9 conferred an advantage in proliferation, sup-
porting so far the fitness of the model for further studies. We have optimized
the ChIP-seq protocol in NUP98-HOXA9 transduced human cells, customizing
the qRT-PCR design to analyze the enrichment in some of the target genes of
the fusion previously described. This is relevant since no previous data of the
binding DNA sequences within the target genes of NUP98-HOXA9 has been
documented. Our data showed, for the analyzed genes, an enrichment of the
binding sites of the fusion protein that was evenly scattered along the 15 Kb
region upstream of the transcription start site.
Summary / Conclusion: Our results provided the first evidence of the specif-
ic binding of Nup98-Hoxa9 to the DNA, describing its topography, and clarify-
ing the role of this fusion protein as a transcription factor. This work provides a
general methodology for the establishment of hHSC models that will allow the
analysis of the effect of this and other leukemic fusion genes. Although the
preliminary results are very promising, it is necessary to complete the planned
experiments to fully understand the molecular mechanisms of Nup98-Hoxa9.
Finally, the importance of this project lies in two major areas. By one hand, it
will provide a better knowledge about the role of this fusion protein in the devel-
opment of such as an aggressive leukemia. Secondly, it has an intrinsic bio-
logical interest since it will allow to study how a structural protein, such as the
nucleoporin Nup98, upon a chromosome rearrangement, is able to function as
a transcription factor, merely by changing its subcellular localization.

P035

ACID CERAMIDASE PROMOTES ACUTE MYELOID LEUKEMIA SURVIVAL
THROUGH MCL-1 UPREGULATION
S Tan1,* X Liu1, T Fox2, B Barth1, A Awwad1, G Fabrias3, D Feith4, T Loughran5
1Experimental Therapeutics, Penn State Hershey Cancer Institute, 2Pharma-
cology, Pennsylvania State College of Medicine, Hershey, United States, 3Bio-
medicinal Chemistry, Institut de Química Avançada de Catalunya, Barcelona,
Spain, 4Cellular and Molecular Physiology, Pennsylvania State College of Med-
icine, 5Medicine, Penn State Hershey Cancer Institute, Hershey, United States

Background: Acute Myeloid Leukemia (AML) is a heterogeneous disease
affecting the differentiation and survival of myeloid precursors characterized by
the CD34+ marker. As a result, patients have elevated immature leukemic cells
known as blasts. Current therapeutics in AML exhibit limited success, and only
approximately 25% of patients will remain disease free after achieving complete
remission. Sphingolipids have recently emerged as a class of bioactive mole-
cules, where the balance between pro-apoptotic ceramide and pro-survival
sphingosine-1-phosphate (S1P) has been shown to play an important role in
cancer cell fate. Ceramidases are hydrolases acting within the sphingolipid
pathway that metabolize ceramide into sphingosine and free fatty acid. Sphin-
gosine can then undergo sphingosine kinase-mediated phosphorylation to form
S1P. Hence, elevated ceramidase activity increases S1P levels while reducing
ceramide levels, thereby shifting the sphingolipid balance to a pro-survival
state. Lysosomal acid ceramidase (AC) is highly expressed in solid tumors iso-
lated from prostate, melanoma and breast cancers, as well as T-cell large gran-
ular lymphocyte (T-LGL) leukemia. Moreover, targeting AC induces pro-
grammed cell death and increases sensitivity to cytotoxic agents.
Aims: Our aims were to determine whether AC is elevated in AML, is essen-
tial in AML survival, and to identify the mechanism through which AC maintains
blast survival in AML. 
Methods: We used microarray and fluorogenic AC substrate to quantify AC
expression and activity levels in primary cells. AC inhibitor LCL 204 and AC
shRNA were used to assess AC’s role in survival of patient samples and cell
lines. We created a stably-overexpressing AC cell line for functional studies into
AC-mediated survival. We used ESI-MS/MS to perform lipidomics analysis with
AC inhibition and overexpression. For in vivo studies, we used a murine mod-
el to determine efficacy of AC inhibition to increase overall survival of mice
engrafted with leukemic cells.
Results: Here, we report that AC is an important enzyme in AML blast survival.
Our microarray data showed that AC, but not neutral or alkaline ceramidases,
exhibited significantly elevated expression in AML patient mRNA samples com-
pared to normal donor CD34+ cells. We confirmed this finding with an AC activ-
ity screen of 66 AML patients’ samples and 12 normal donor CD34+ cells.

These results showed elevated AC activity in each prognostic group (good,
intermediate and poor) compared to normal controls. Treatment of patient sam-
ples and seven human AML cell lines with LCL 204 reduced viability and
induced apoptosis in a dose-dependent manner through caspase-3 activation.
Furthermore, AC overexpression in HL-60 cell line increased proliferation rate
and expression of pro-survival Mcl-1. This is of significance as Mcl-1 has been
identified as the predominant Bcl-2 family member responsible for survival in
AML. Conversely, AC knockdown or inhibition reduced Mcl-1 levels. AC over-
expression also induced a pro-survival lipid profile, with S1P levels significant-
ly increased while ceramide species C16, C24 and total ceramide decreased.
Interestingly, AC overexpression was shown to induce NF- κB activation, pos-
sibly through the increase of endogenous S1P. Our in vivo study using murine
AML cell line (C1498) engraftment model showed AC inhibition significantly
increased overall survival. 
Summary / Conclusion: Collectively, these studies demonstrate that AC is
important in AML survival through its regulation of Mcl-1 and should be further
explored as a potential therapeutic target in AML. 

P036

ANTILEUKEMIC EFFECT OF PI3K-MTOR INHIBITORS IN ACUTE MYELOID
LEUKEMIA- GENE EXPRESSION PROFILES REVEAL CDC25B EXPRES-
SION AS DETERMINATE OF PHARMACOLOGICAL EFFECT
H Reikvam1,* K Hatfield1, S Skrede2, R Holdhus2, J Tamburini3, L Poulain3, 
E Ersvær1, Ø Bruserud1
1INSTITUTE OF MEDICINE, UNIVERSITY OF BERGEN, 2Institute of Clinical
Medicine, Bergen, Norway, 3Institut Cochin, Université Paris Descartes, Paris,
France

Background: Acute myeloid leukemia (AML) is a heterogeneous malignancy
with an overall leukemia-free survival of only 40-50% even after intensive ther-
apy. Intracellular signaling through the phosphatidylinositol 3-kinase (PI3K)-
Akt-mammalian target of rapamycin (mTOR) pathway is important for regula-
tion of cellular growth and metabolism and aberrant signaling through this path-
way has been implicated in AML. PI3K and mTOR inhibitors have currently
entered clinical trials for AML, however despite their theoretical potential as
antileukemic agents, they effects seem limited with potential effect in only sub-
set of patients. The reasons of their lack of affectivity remain elusive.
Aims: The aims of the present study were to further analyze effects of differ-
ent inhibitors of the PI3K-Akt-mTOR pathway in primary human AML cells, and
especially to search for differences in gene expression which can define differ-
ences in pharmacological effect among AML patients.
Methods: The study included consecutive adult patients with a diagnosis of
AML and with high peripheral blood blast counts. Cells were isolated from
peripheral blood by density gradient separation. AML cells were cultured under
highly standardized in vitro conditions, and pharmacological effects of two
mTOR inhibitors (rapamycin and temsirolimus), and two PI3K inhibitors (GDC-
0941 and 3-methyladenin (3-MA)) were evaluated. We analyzed cytokine
dependent proliferation by seven days culturing (3H-thymidine incorporation).
Results were compared with microarray experiments performed using the Illu-
mina iScan Reader. Real time polymerase chain reaction (rt-PCR) for control
was performed.
Results: A larger experiment of antiproliferative effect of the four PI3K-mTOR
inhibitors at four different concentrations including 56 consecutive AML patients
using the 3H-thymidine incorporation assay was performed. Heterogeneous
effects among patients were observed, with patients usually responding simi-
lar to the different agents. The results were used to perform an unsupervised
hierarchical clustering analysis base on differences in pharmacological
responses, dividing patients in two major patient subset, were then identified;
one group with a minimal effect of the pharmacological intervention (23 of 56
patients, 41%), and a second group with a relatively strong antiproliferative
effect for all drugs and drug concentrations (36 of 56 patients, 59 %). The dif-
ferences observed in antiproliferative effects had no correlation to cytogenet-
ic, FLT-3 or NPM-1 mutation status. For 48 of the 56 patients described for
antiproliferative effect of mTOR-PI3K inhibitors gene expression data were
obtained. By dividing the patient population in sensitive and resistant cases we
used the significance analysis of microarrays (SAM) algorithm to detect differ-
ently expressed genes between the two groups. Only five genes were found
highly different expressed between the two subset (false discovery rate
(FDR)<0.01). The only gene detected know to be involved in cell proliferation
was CDC25B, encoding the protein cell division cycle 25B, a phosphatase
which are a key regulator of the cell cycle. The finding was confirmed by cor-
relation to RT-PCR for CDC25B.
Summary / Conclusion: Their lack of antileukemic effect of mTOR-PI3K
inhibitors has been elusive. Here we demonstrate a distinct gene profile asso-
ciated with resistance to these agents, special characterized with high expres-
sion of CDC25B. Further targeting of this pathway remains potential in AML.
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L-ASPARAGINASE ALTERS TRANSCRIPTION AND TRANSLATION OF
GENES INVOLVED IN METABOLISM IN MYELOID LEUKEMIA
S Jun1,* I Dzneladze1, Rob Laister2, M Koritzinsky2, B Wouters2, M Minden2
1University of Toronto, 2Ontario Cancer Institute, Toronto, Canada

Background: L-asparaginase is an enzyme that has been a part of the stan-
dard components of acute lymphocytic leukemia therapy for decades. The
enzyme catalyzes the degradation of extracellular asparagine and glutamine.
Cancer cells are vulnerable to the amino acid depletion as cells need excess
amino acids for rapid biomass and protein synthesis for proliferation and cell
survival. Amino acid degradation, in particular glutamine, may be useful in tar-
geting cancer cell metabolism in addition to inhibiting protein synthesis. 
Aims: To characterize the cellular response to L-asparaginase in myeloid
leukemic cells and identify biological pathways affected by L-asparaginase
treatment, and to assess the potential use of L-asparaginase in acute myeloid
leukemia (AML) treatment. 
Methods: To see the effect of amino acid depletion by L-asparaginase, we
assayed proliferation and colony forming ability in a panel of myeloid leukemia
cell lines and primary AML cells. Primary AML cells were transplanted in mice
to study CD45+ cell engraftment in vivo. We selected two cell lines - K562 and
HL60 – as representative resistant and sensitive lines respectively, to compare
responses to L-asparaginase treatment by polysome profile analysis. Total RNA
and efficiently translated RNA from polysomal fractions were isolated to eval-
uate and compare changes in gene transcription and translation. Geneset
enrichment analysis of microarray data was utilized to identify enriched biolog-
ical pathways in differentially expressed genes after L-asparaginase treatment.
Results: We observed inhibition of cell growth in cell lines treated with L-
asparaginase. L-asparaginase also inhibited clonogenic survival of cell lines and
primary AML cells. Results from the in vivo experiment demonstrate the aver-
age levels of CD45+ cell engraftment in the bone marrow was markedly
decreased in treated mice. 
Polysome profile analysis revealed a decrease in the amount of polysome-
bound ribosomal RNA in both cell lines after treatment, indicating global RNA
translation inhibition. Microarray analysis of total and polysomal mRNA provid-
ed information on enriched biological pathways altered by L-asparaginase treat-
ment in K562 and HL60. As predicted, metabolic pathways were identified in
addition to other cellular processes. In the resistant cell line K562, metabolic
pathways such as aminoacyl-tRNA biosynthesis, amino acid metabolism, TCA
cycle, pyruvate metabolism, and nucleotide metabolism were identified. Inter-
estingly, it appears that K562 is capable of down-regulating TCA cycle. In HL60,
amino acid metabolism pathways were also enriched as well as other carbo-
hydrate metabolism pathways. For most genes, changes in total RNA levels
(transcription) correlated with changes in polysomal mRNA (efficiently translat-
ed). However, we identified a short list of genes that are predicted to be trans-
lated differently through post-transcription regulation as a response to com-
pensate for nutrient starvation. 
Summary / Conclusion: L-asparaginase has cytotoxic and cytostatic effects
in myeloid leukemia and inhibits global mRNA translation. It also induces a
metabolic response in cell lines, demonstrating the potential of L-aspraginase
as an effective drug with multiple targets including cancer metabolism, a role
that was not previously recognized. This study discusses the off-label use of L-
asparaginase for acute myeloid leukemia.

P038

THE TYROSINE KINASE CSK ASSOCIATES WITH FLT3 AND KIT RECEP-
TORS AND REGULATES DOWNSTREAM SIGNALING IN ACUTE MYELOID
LEUKEMIA
J Kazi1,* M Vaapil2, S Agarwal1, E Bracco3, S Påhlman2, L Rönnstrand1
1Experimental Clinical Chemistry, Department of Laboratory Medicine, 2Cen-
ter for Molecular Pathology, Department of Laboratory Medicine, Lund Univer-
sity, Malmö, Sweden, 3Department of Clinical and Biological Sciences, Univer-
sity of Turin, Turin, Italy

Background: The type III receptor tyrosine kinases (RTKs), FLT3 and KIT are
widely expressed in acute myeloid leukemia (AML) and a number of AML
patients carry an oncogenic mutant of FLT3 or KIT. In normal cells these recep-
tors play important roles in a variety of cellular processes. A number of SH2-
domain containing proteins interact with FLT3 and KIT regulating downstream
signaling. The tyrosine kinase Csk is mainly studied in context of regulating Src
family kinases. Here we present an additional role of this SH2-domain contain-
ing non-receptor protein tyrosine kinase in RTK signaling.
Aims: We aimed to identify the role of Csk in type III RTKs, FLT3 and KIT sig-
naling in the context of AML.
Methods: We used Ba/F3 cells as a model system to analyze downstream
signaling of FLT3 and KIT. Different Csk mutants were used to detect binding
sites and localization patterns. Csk mRNA expression data from patient sam-
ples and corresponding healthy donors were used to compare Csk expression
in AML. Both selective Csk inhibitor and Csk siRNA were used to study down-
stream signaling and biological events.
Results: We show that Csk interacts with FLT3 and KIT in a phosphorylation

dependent manner. This interaction is facilitated through the SH2-domain of
Csk. Under basal condition Csk is mainly localized throughout the cytosolic
compartment but upon ligand stimulation it is recruited to the inner side of cell
membrane. Csk association did not alter receptor ubiquitination or phosphory-
lation but disrupted downstream signaling. Selective depletion of Csk using
siRNA, or inhibition with the Csk inhibitor, led to an increased phosphorylation
of Akt and Erk but not of p38 upon FLT3-ligand stimulation. KIT-ligand-mediat-
ed Akt and Erk phosphorylation was also elevated by Csk inhibition. However,
siRNA mediated Csk knockdown increased KIT-ligand stimulated Akt phospho-
rylation but decreased Erk phosphorylation. Akt activation was mediated
through phosphorylation of SHC, Gab2 and SHP2. Furthermore, Csk depletion
contributed to oncogenic FLT3- and KIT-mediated cell proliferation, but not to
survival. A significant decrease in Csk expression was also detected in AML
patients.
Summary / Conclusion: The results indicate that Csk association with type III
RTKs, FLT3 and KIT can have differential impact in receptor downstream sig-
naling in AML.

P039

WHOLE GENOME AND TARGETED BISULFITE SEQUENCING REVEALS
3 DNA METHYLATION CLUSTERS AND NEW BIOLOGICALLY RELEVANT
HYPERMETHYLATED GENES IN AML PATIENTS
H Hajkova1,* M Fritz2, Z Krejcik1, M Belickova1, M Merkerova1, C Salek3, 
R Petrbokova1, J Markova1, J Schwarz3, O Fuchs1, P Cetkovsky3, V Benes2,
C Haskovec1
1Molecular Genetics, Institute of Hematology and Blood Transfusion, Prague,
Czech Republic, 2European Molecular Biology Laboratory, Heidelberg, Ger-
many, 3Clinical Department, Institute of Hematology and Blood Transfusion,
Prague, Czech Republic

Background: In acute myeloid leukemia (AML), aberrant DNA methylation has
been linked to the pathogenesis and progression of the disease. Changes in
DNA methylation of promoters, or other regions, are studied primarily with
respect to which pathways are involved in tumor transformation and their impact
on prognosis.
Aims: The aim was to profile DNA methylation changes in AML patients using
methods of next-generation sequencing and to correlate these changes with
gene expression for discovering biologically relevant genes affected by hyper-
methylation.
Methods: Whole genome (3 AML, 2 controls) and targeted (14 AML, 1 control)
bisulfite libraries were run on a HiSeqTM2000 sequencer (Illumina) using 105
bp paired-end sequencing reads. Validation of acquired methylation data was
performed using 454 pyrosequencing and HumanMethylation27 Infinium arrays
(Illumina). HumanHT-12 v4 Expression BeadChip (Illumina) was utilized for
whole genome expression profiling. Expression data of selected genes were
validated and extended to a larger number of examined patients by TaqMan
real-time PCR.
Results: Unsupervised hierarchical clustering of CpG methylation outside
and/or inside CpG islands revealed three DNA methylation clusters. From the
clinical and molecular characteristics, only CBF/MYH11+ patients clustered
together. None of the other molecular abnormalities (i.e. DNMT3A mutations,
MLL translocation, NPM1 mutations FTL3/ITD and CEPBα mutation) formed
clusters and we did not observe an effect of clinical status of AML (de novo, sec-
ondary, AML with dysplastic changes or relapsed AML). A correlation between
methylation and expression data enabled us to distinguish between aberrant
DNA methylation with no effect on expression of downstream located genes
(probably tissue-specific methylation) and biologically relevant DNA methyla-
tion (accompanied with changes of gene expression). ELAVL2 and CACNA1E
had enormous differences in DNA methylation between AML samples and con-
trols; however they are very probably genes displaying tissue-specific methy-
lation changes, because we did not detect their expression even in healthy
precursor cells. On the other hand, there were genes - most notably CHFR and
PBX3, where DNA methylation changes were accompanied with a change in
their expression. We measured expression of CHRF and PBX3 genes in 123
AML samples at diagnosis. 20% of AML had down- and 22% up-regulated
PBX3 expression, 5% of AML down- and 7% up-regulated CHFR expression.
454 pyrosequencing confirmed the role of DNA methylation in down- and up-
regulation of PBX3 gene, hypomethylation (median methylation level 0.25,
range 0.15 – 0.36) of a regulatory region located downstream of an annotated
CpG island were connected with elevated levels of PBX3, whereas hyperme-
thylation (median methylation level 0.51, range 0.31 – 0.98) with decreased lev-
els of expression. Control samples displayed intermediate levels of methylation
(median 0.35, range 0.19 – 0.51). Furthermore we observed correlation
between PBX3 and HOXA9 expression, which is consistent with recently pub-
lished data that PBX3 is an important cofactor of HOXA9 in leukemogenesis.
Summary / Conclusion: In summary, we found new and biologically important
genes that are influenced by differential DNA methylation and were able to dis-
tinguish 3 major DNA methylation clusters in AML patients.
This study was a part of the COST Action BM0801 (EuGESMA) and was sup-
ported by the Czech Ministry of Education, Youth and Sports OC10042 grant
and institutional funding grant IHBT00023736.
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EXPRESSION OF THE SPLICE VARIANT NPM1-R2 HAS STRONGER
PROGNOSTIC VALUE THAN NPM1 MUTATIONAL STATUS IN ACUTE
MYELOID LEUKEMIA
M Zajac1,* A Dolnik2, S Correa3,4, K Dohner2, R Schlenk2, L Bullinger2, 
K Giannopoulos1,5
1Department of Experimental Hematooncology, Medical University of Lublin,
Lublin, Poland, 2Department of Internal Medicine III, University of Ulm, Ulm,
Germany, 3Stem-cell Laboratory, Bone Marrow Transplantation Unit, National
Cancer Institute (INCA), 4Institute of Biophysics Carlos Chagas Filho, Federal
University of Rio de Janeiro (UFRJ), Rio de Janeiro, Brazil, 5Department of
Hematooncology and Bone Marrow Transplantation Unit, Medical University of
Lublin, Lublin, Poland

Background: Recently, next generation sequencing technology has identified
many new gene mutations in acute myeloid leukemia (AML) that provide nov-
el insights into the mechanisms of leukemogenesis and that further unravel the
molecular heterogeneity, in particular within the group of cytogenetically nor-
mal (CN) AML. In addition to genomic aberrations, aberrant expression levels
of several genes have been identified as prognostic markers and deregulated
gene expression is also involved in the pathogenesis of CN-AML. In this group
of patients mutations of the nucleophosmin-1 (NPM1) gene identify a group with
favorable prognosis in the absence of a FMS-like tyrosine kinase 3 internal tan-
dem duplication(FLT3-ITD). Notably, wildtype NPM1 encodes for three alterna-
tively spliced isoforms R1 (B23.1), R2 (B23.2), and R3 (B23.3) that might also
impact cellular function.
Aims: Since splicing variants play an important role in cellular functioning and
splicing factor mutations have been reported in myeloid tumors including AML,
the current study focuses on the characterization of NPM1-R2 splicing variant
expression as well as its impact in AML patients.
Methods: For 201 samples (105 CN-AML and 96 samples with cytogenetic
aberrations) qRT-PCR was performed. Expression level of NPM1-R2 was
assessed. The existence of NPM1-R2 at the protein level was evaluated with
the use of Western Blot technique.
Results: We found that the expression of R2 splicing variant was significant-
ly higher in all AML patients compared to HVs with a median expression of 1.64
vs 0.33 (P=0.009). We have found no differences between groups of AML
patients with and without NPM1 mutations (1.21 vs 0.82, P=0.13). Based on
the high coincidence of high expression R2 levels and FLT3-ITD mutations we
analyzed the relevance of R2 high expression and FLT3-ITD mutations by com-
paring R2high/noFLT3-ITD, R2low/noFLT3-ITD, R2low/FLT3-ITD,
R2high/FLT3-ITD. As shown in Figure1, overall survival (OS) was longer in
R2high/noFLT3-ITD than in the rest of groups (P<0.001).
Summary / Conclusion: In our study we found that the expression level of
NPM1-R2 was elevated compared to HVs suggesting that not only NPM1 muta-
tion but also its splice variant expression might play some role in the process
of the tumorigenesis. As the R2 splicing variant represents a truncated form of
NPM1 gene due to the of the lack of exons 11 and 12 (coding for the domain
responsible for nucleolar localization of the protein), this isoform mostly local-
izes in the nucleoplasm, and thus might also have a biological impact in the
malignant cells. Most importantly, in our cohort of cases survival differences
seen between the established ELN groups according to a NPM1/FLT3-ITD
stratification were less impressive than between groups stratified according to
R2 expression combined with FLT3-ITD mutational status. In summary, the
expression of NPM1-R2 might be of biological importance for CN-AML patients.
Moreover, R2 splice variant provides prognostic value for CN-AML patients
and might information in addition the NPM1 mutational status.

Figure 1.
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LEUKEMOGENIC FUNCTION OF TIM-3, A LEUKEMIA STEM CELL MARK-
ER, IN ACUTE MYELOGENOUS LEUKEMIA AND MYELODYSPLASTIC
SYNDROMES
Y Kikushige1,2,* J Yuda2, T Shima1, T Miyamoto2, K Akashi1,2
1Center for Cellular and Molecular Medicine, 2Medicine and Biosystemic Sci-
ences, Kyushu University, Fukuoka, Japan

Background: Acute myeloid leukemia (AML) originates from self-renewing
leukemic stem cells (LSCs), an ultimate therapeutic target for AML. We have
reported that the T-cell immunoglobulin mucin-3 (TIM-3) is expressed on LSCs
in most types of AML but not on normal hematopoietic stem cells (HSCs). TIM-
3+ AML cells reconstituted human AML in immunodeficient mice, whereas TIM3-

AML cells did not, suggesting that the TIM-3+ population contains all function-
al LSCs. We established an anti-human TIM-3 mouse IgG2a antibody having
complement-dependent and antibody-dependent cellular cytotoxic activities.
This antibody did not harm reconstitution of normal human HSCs, but blocked
engraftment of AML after xenotransplantation. Furthermore, when it is admin-
istered into mice grafted with human AML, this treatment dramatically dimin-
ished their leukemic burden, and eliminated LSCs capable of reconstituting
human AML in secondary recipients (Kikushige et al, Cell Stem Cell, 2010). 
Aims: The aim of this study is to clarify the expression and function of TIM-3
in various types of human hematological malignancies.
Methods: We analyzed bone marrow samples from primary MDS patients by
multicolor FACS, and also performed the gene expression analysis of primary
AML samples as we previously reported(Kikushige et al, Cell Stem Cell, 2010).
Results: We extended the analysis of TIM-3 expression into various types of
human hematological malignancies, and found that human TIM-3 is expressed
in the vast majority of CD34+CD38- LSCs of human myeloid malignancies
including chronic myeloid leukemia, chronic myelomonocytic leukemia and
myelodysplastic syndromes (MDS). Although TIM-3 was not expressed in
CD34+CD38- stem cell fraction in normal bone marrow cells, TIM-3 was pro-
gressively up-regulated in this population of MDS, along with disease progres-
sion into leukemia: The average percentages of TIM-3+ cells in the
CD34+CD38- population was 7.8% in RCMD (n=10), 19.2% in RAEB-1 (n=10),
84.0% in RAEB-2 (n=10) and 92.2% in overt AML (n=10). Thus, TIM-3 might
be useful to isolate malignant stem cells responsible for progression into AML
in MDS patients. The close association of TIM-3 expression with transforma-
tion into AML led us to hypothesize that TIM-3 itself has a function in AML stem
cell development. TIM-3 is type 1 cell-surface glycoprotein and has a structure
that includes an N-terminal immunoglobulin variable domain followed by a
mucin domain, a transmembrane domain and a cytoplasmic tail. Tyrosine
residues are clustered in the cytoplasmic tail, suggesting that TIM-3 can induce
signal transduction in TIM-3+ AML cells. Previous reports have shown that
galectin-9 and HMGB-1 are the ligand of TIM-3 in lymphocytes and dendritic
cells. TIM-3 is reported to signal differently in lymphocytes and myeloid cells,
because TIM-3 ligation results in different patterns of tyrosine phosphorylation
in these cell types, suggesting that TIM-3 has lineage- or cellular context-
dependent signal transduction pathways or functions. Therefore, we considered
that it should be critical to identify the function of TIM-3 in primary AML cells.
We cultured TIM-3+ AML cells in the presence or absence of galectin-9 or
HMGB-1, and performed cDNA microarray analysis to find genes activated in
response to TIM-3 ligation. Interestingly, pro-apoptotic genes such as BAX and
SIVA were significantly down-regulated in the presence of ligands, suggesting
that TIM-3 signaling could promote survival of TIM-3-expressing LSCs. 
Summary / Conclusion: These data suggest that TIM-3 is a surface marker
useful to track malignant LSCs in progression from MDS to AML, and TIM-3
may function for maintenance of LSC through inducing survival-promoting sig-
naling.

P042

LARGE SCALE ANTIBODY ARRAY ANALYSIS OF PROTEIN MACHINER-
IES IN LEUKAEMIA 
H Slåstad1,* W Wu2, K Flatmoen3, G Tjønnfjord1, S Lehmann4, 
F Lund-Johansen2
1Department of Haematology, 2Department of Immunology, 3Department of
immunology and transfusion medicine, Oslo University Hospital Rikshospitalet,
Oslo, Norway, 4Department of Haematology, Karolinska Institutet, Stockholm,
Sweden

Background: Leukaemia classification is currently based on morphology, sur-
face markers, cytogenetics and molecular genetics. Cellular behaviour is reg-
ulated by proteins that act in networks. Knowledge of these networks is rele-
vant to understand intracellular pathways involved in leukemogenesis. 
In this study, we applied a bead-based antibody array to detect up to 1725 pro-
teins in each sample of mononuclear cells (MNC). MNC’s were procured before
treatment from 34 leukaemia patients. (23 AML, 6 ALL, 4 CLL and 1 T-PLL).
Informed consent was obtained.
Aims: The overall aim of the study was to determine whether our bead based
antibody array could be applied to study protein expression in leukaemic cells. 
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Subsequently, we wanted to investigate lineage-specific protein expression in
subgroups of leukaemias.
Methods: Sample preparation: Proteins from cytosol, organelles, membranes
and nuclei were extracted using a newly developed chemical method (Figure
ure 1A). Proteins were biotinylated and separated by size exclusion chromatog-
raphy (SEC) (Figure 1B and Figure 1C). A total of 96 sample fractions were incu-
bated with arrays of antibodies bound to colour-coded latex beads. (Figure 1D).
Captured proteins were labelled with fluorochrome-conjugated streptavidin and
detected by flow cytometry. (Figure 1E and Figure1 F). Data Analysis: Flow
cytometry files were processed using a custom-made software that automati-
cally identifies populations of colour-coded beads and exports data for the
median streptavidin fluorescence for each subsets. (Figure 1F). The output text
files were imported into excel spreadsheets. Excel was used to generate line
plots and calculate peak integrals.
Results: Many antibodies captured more than one target. Knowledge of the
subcellular distribution of the intended target was highly useful to discriminate
specific binding from cross-reactivity. Antibodies to nuclear proteins including
RUNX1, PARP, DNMT1 and RB were found to capture well defined targets
from the nuclear fraction. Cell surface proteins (CD antigens) were detected as
reactivity peaks in the membrane fraction with elution profiles typical for micelle-
associated proteins. Caspases, CDK`s and STAT`s were expressed in the
cytosolic fraction. Markers of cytoplasmic organelles were found in a separate
fraction obtained by treatment of digitonin-permeabilized cells with the deter-
gent Tween 20. The size distribution profiles showed that several of the proteins
occur in multi-molecular complexes. Results obtained with antibodies against
hematopoietic lineage markers were in good accordance with immunopheno-
types obtained by diagnostic flow cytometry. CD33 was consistently found in
AML and CD14 was expressed in acute monocytic leukaemia. CD10 was rec-
ognized in ALL patients. (Figure 2).Lineage-specific markers included CD2,
CD3E, CD4 and CD8 in T-ALL and CD40 and CD 72 in B-ALL. PAX5 was reg-
ularly expressed in CLL and B-ALL patients. (Figure 2)
Summary / Conclusion: The results show that it is feasible to perform paral-
lel detection with thousands of antibodies. Combination of subcellular fraction-
ation and SEC provides the resolution needed to ensure specificity. The abili-
ty to classify leukaemias on the basis of lineage-restricted surface proteins
demonstrates that the technology has diagnostic potential. Compared to stan-
dard flow cytometry, antibody array analysis allows detection of more intracel-
lular proteins.

Figure 1.

Figure 2.

Acute myeloid leukemia - Clinical 1
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HIGH RESPONSE RATE AND BRIDGING TO HEMATOPOIETIC STEM CELL
TRANSPLANTATION WITH QUIZARTINIB (AC220) IN PATIENTS WITH
FLT3-ITD–POSITIVE RELAPSED/REFRACTORY ACUTE MYELOID
LEUKEMIA (AML) 
M Levis1,* J Cortes2, A Perl3, H Döhner4, B Steffen5, P Rousselot6, G Martinel-
li7, E Estey8, A Burnett9, G Gammon10, D Trone10, H Dombret11
1Department of Oncology, Division of Hematologic Malignancies, Johns Hop-
kins University School of Medicine, Baltimore, 2Department of Leukemia, The
University of Texas M.D. Anderson Cancer Center, Houston , 3Division of Hema-
tology/Oncology, University of Pennsylvania, Philadelphia, United States,
4Department of Internal Medicine III, University Hospital of Ulm, Ulm, 5Depart-
ment of Medicine, Hematology/Oncology, Goethe University of Frankfurt, Frank-
furt, Germany, 6Service d’Hématologie et Oncologie, Hôpital de Versailles, Uni-
versité Versailles Saint Quentin en Yvelines, Le Chesnay, France, 7Seragnoli
Institute of Hematology, Bologna University School of Medicine, Bologna, Italy,
8Division of Hematology, University of Washington/Fred Hutchinson Cancer
Research Center, Seattle, United States, 9Department of Medical Genetics,
Cardiff University School of Medicine, Cardiff, United Kingdom, 10Ambit Bio-
sciences Corporation, San Diego, United States, 11Hématologie Adultes, Hôpi-
tal Saint-Louis, AP-HP, Université Paris, Paris, France

Background: FMS-like tyrosine kinase 3 internal tandem duplications (FLT3-
ITD) in acute myeloid leukemia (AML) are associated with early relapse after
standard chemotherapy and poor survival. Quizartinib (AC220) is an oral FLT3
receptor tyrosine kinase inhibitor that is active against both ITD mutant and wild
type FLT3.
Aims: To assess the efficacy of quizartinib monotherapy in FLT3-ITD–positive
patients with AML relapsed or refractory to second-line, salvage chemothera-
py or relapsed after hematopoietic stem cell transplantation (HSCT).
Methods: A phase 2 study was conducted to assess the efficacy and safety of
quizartinib monotherapy in FLT3-ITD–positive and FLT3-ITD–negative patients
(N=333 in 2 cohorts). We present here final data on the 136 FLT3-ITD–positive
patients, comprising patients aged ≥18 years with AML relapsed or refractory
to second-line, salvage chemotherapy or relapsed after HSCT. Patients were
tested by a central laboratory for the FLT3-ITD mutation with a >10% ratio of
ITD to total FLT3 defined as positive. Quizartinib was administered once daily
as an oral solution during 28-day treatment cycles. The initial starting dose
administered to the first 17 patients was 200 mg/day, but because of the occur-
rence of QT interval prolongation, the dose was reduced to 135 mg/day for
men and 90 mg/day for women. Composite complete remission (CRc) consist-
ed of complete remission (CR) plus CR with incomplete platelet recovery (CRp)
plus CR with incomplete hematologic recovery (Cri).
Results: The CRc rate was 46% (5 CR, 2 CRp, and 55 CRi), with a median
duration of CRc of 10.6 weeks and median overall survival of 24.0 weeks. Of
those refractory to their last AML therapy, 47% achieved a CRc with quizartinib.
Quizartinib was discontinued for HSCT in 47 of 136 patients (35%); 44 of the
47 patients (94%) had at least a partial response (PR) with 2 CRp, 24 CRi, and
18 PR on quizartinib. 8 of 47 patients (17%) had received previous HSCT and
32 of 39 patients (82%) who did not receive previous HSCT were refractory to
second line therapy. Median overall survival (OS) was 41.5 weeks for patients
who achieved a CRc (n=26) prior to HSCT and 29 weeks for patients with PR
(n=18). The 1 year survival rate was 39% for both response groups. Patients
with a CRc (n=36) or PR (n=20), but no HSCT, had a median OS of 24.5 weeks
and 20.9 weeks, respectively, and 1-year survival rates of 25% and 5%, respec-
tively. Of 27 patients with OS >52 weeks, 17 (63%) had HSCT. The group com-
prising responders going to HSCT compared to responders not receiving HSCT,
were similar with median age of 44.5 vs. 47 years, 70% vs. 54% refractory to
last chemotherapy and 5% and 4% prior MDS. Responders receiving HSCT
were less likely to have had a prior transplant (25% vs. 46% previous HSCT).
Summary / Conclusion: The prognosis of relapsed/refractory FLT3-ITD–pos-
itive patients, including those relapsing after HSCT, is remarkably poor. In this
context, our results demonstrate notable activity of quizartinib therapy and very
promising survival, particularly for responding patients who subsequently
received HSCT.

P044

PROGNOSTIC IMPACT OF THE FERRITIN LEVEL AT DIAGNOSIS IN
ACUTE MYELOID LEUKEMIA PATIENTS WITH INTERMEDIATE CYTOGE-
NETIC RISK
D Lebon1,* F Vergez2, S Bertoli3, V Harrivel4, S De Botton5, J Marolleau6, 
C Recher3
1Service d’Hématologie Clinique, CHU AMIENS, AMIENS CEDEX1, 2Labora-
toire d’Immunologie, Centre de Recherche en Cancérologie de Toulouse, Uni-
versité Paul Sabatier, 3Service d’Hématologie, Centre de Recherche en Can-
cérologie de Toulouse, Université Paul Sabatier, CHU de Toulouse, TOULOU-
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SE, 4Laboratoire d’Hématologie, CHU Amiens, AMIENS CEDEX1, 5Service
d’Hématologie Clinique, Institut Gustave Roussy, VILLEJUIF, 6Service d’Héma-
tologie Clinique, Université de Picardie Jules Verne, CHU Amiens, AMIENS
CEDEX1, France

Background: Elevated ferritin level (FL) has been described as an unfavorable
prognostic factor in myelodysplastic syndromes. Little is known in acute myeloid
leukemia (AML) although the pre-allogeneic stem cell transplantation (alloSCT)
high FL has been shown to influence outcome.
Aims: In this study, we evaluated the prognostic impact of the FL at diagnosis
in de novo AML patients with intermediate cytogenetic risk treated by intensive
chemotherapy.
Methods: Since 2007, quantification of the FL performed by spectrophotome-
try is included in the initial workup of AML. Between May 2007 and December
2011, 164 patients with de novo WHO defined-AML were treated by 3+7-like
chemotherapy in Toulouse University Hospital Center. The relevant ferritin
threshold was calculated using ROC curves analysis. Briefly, median age of
these patients was 59 years (16-81y); complete remission (CR) was achieved
in 85% (140/164); 5-years disease free (DFS) and overall survival (OS) were
35% and 38%. Median follow-up for patients alive at the date of last contact
was 30 months. 43 patients (26%) had a FL at diagnosis superior to 4N. Those
patients had a higher white blood cell (WBC) count (P=0.003) and a higher rate
of good mutational profile (NPM1cposFLT3-ITDneg, P=0.04). Then, results were
validated in an independent cohort of 66 patients treated between 2007 and
2011 in Amiens University Hospital Center.
Results: FL, WBC count and NPM1cposFLT3-ITDneg had no impact on
achievement of CR whereas age had a significant impact. By logistic regres-
sion, age lower than 60 years and WBC count retained significance for CR
achievement. For the 140 complete responders, WBC count had no impact on
disease-free survival (DFS). Interestingly, patients with FL<4N and FL>4N had
median DFS of 26.9 and 9.2 months, respectively (P=0.033, Figure 1A).
NPM1cposFLT3-ITDneg, age and alloSCT were also significantly associated
with DFS. In multivariate analysis, FL>4N was significantly associated with
shorter DFS (P=0.001, HR: 2.39, 95%CI 1.4-4.0). FL, age, WBC count,
NPM1cposFLT3-ITDneg and alloSCT significantly influenced OS. Median OS
was 39 and 11.6 months for patients respectively with FL<4N and those with
FL>4N (P=0.0015, Figure 1B). Multivariate analysis for OS retains 4 significant
factors: WBC count (HR: 1.01, 95%CI, 1.00-1.01, P=0.004), alloSCT (HR: 0.36,
95%CI, 0.2-0.7, P=0.0009), NPM1cposFLT3-ITDneg (HR: 0.24, 95%CI, 0.12-
0.47, P<0.0001), and FL>4N (HR: 2.64, 95%CI, 1.6-4.4, P=0.0002). Among the
35 patients with NPM1cposFLT3-ITDneg, FL>4N was predictive of shorter DFS
(median: 10.5 months vs not reached, P=0.005) and OS (median: 21.4 months
vs not reached, P=0.01). The impact of the FL at the threshold of 4N, was also
significantly correlated with OS in an independent cohort of de novo AML
patients with intermediate cytogenetic-risk (n=66). Median OS was 27.6 and 7.7
months for patients with FL<4N and with FL>4N, respectively (P=0.01).
Summary / Conclusion: This study emphasizes the prognosis impact of the
FL at diagnosis in AML patients. If validated on a larger prospective cohort of
patients enrolled in multicenter clinical trials, the FL could represent a new
prognosis marker easily translated into the clinical practice. Furthermore, the
heterogeneity of FL at diagnosis in a “non-iron overload” setting and its impact
on leukemic relapse suggest a link between inflammatory response, oxidative
stress, metabolic syndrome and chemoresistance.

Figure 1. Impact of FL on outcome of patients with de novo AML. A. DFS
of 140/164 complete responder patients. B. OS of 164 patients treated by
3+7 chemotherapy.
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PROGNOSTIC RE-CLASSIFICATION OF ADULT ACUTE MYELOID
LEUKEMIA BASED ON THE COMPREHENSIVE GENETIC ANALYSIS
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School of Medicine, Hamamatsu, 19Division of Hematology, Second Depart-
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Background: Several genetic alterations, which are involved in the develop-
ment and progression of acute myeloid leukemia (AML), have been identified.
Although their prognostic relevance are not fully clarified, the European
LeukemiaNet (ELN) recently recommended a novel risk classification system
based on the genetic status in addition to the cytogenetic risk. However, sev-
eral groups suggested that the combination with another genetic status would
stratify each ELN risk group into further risk groups.
Aims: To establish more precise risk classification system, we comprehen-
sively analyzed mutations in 51 genes as well as the karyotype, and evaluat-
ed their prognostic impacts in AML.
Methods: The study population included 197 de novo adult AML patients who
were registered to the Japan Adult Leukemia Study Group (JALSG) AML201
study. Bone marrow samples were collected from them at initial diagnosis.
Informed consent was obtained from all patients to use their samples for bank-
ing and molecular analysis, and approval was obtained from the ethics com-
mittee of all participating institutes. We screened mutations in 51 genes using
the high throughput sequencing system, and confirmed each mutation by the
Sanger sequence method.
Results: Mutations were identified in 44 genes. We identified mutations of
Class I in 117 patients (59%), those of Class II in 84 (42%), those of epigenet-
ic regulators in 91 (46%), those of BCOR family in 17 (9%), those of NCOR fam-
ily in 18 (9%), those of NOTCH1/2 in 19 (10%), those of the cohesion complex
in 22 (11%), and those of splicing factors in 9 (5%). FLT3, NPM1, CEBPA,
DNMT3A and IDH2 mutations were predominantly identified in cytogenetical-
ly normal (CN)-AML, while KIT and TP53 mutations were frequent in core bind-
ing factor (CBF)-AML and AML with complex karyotype, respectively. A multi-
variate logistic-regression analysis showed that TP53 mutation, wild-type NPM1
and cytogenetic findings other than good risk were independent unfavorable
factors for achieving complete remission (CR). Univariate analysis showed that
FLT3-ITD, DNMT3A, TP53, RUNX1, and MLL-PTD mutations were the poor
prognostic factors for overall survival (OS). When patients were stratified into
the ELN risk groups, their prognoses were clearly distinguished. However,
DNMT3A, GATA2, MLL-PTD and TP53 mutations were identified to be further
poor prognostic factors in the favorable genetic risk, intermediate risk I, inter-
mediate risk II and adverse risk groups of the ELN classification, respectively.
Based on these findings, we could stratify AML patients into 3 risk groups;
Favorable: CBF-AML or CN-AML harboring CEBPA or NPM1 mutation without
FLT3-ITD and DNMT3A mutation (n=83, OS at 4 year: 73%, event free survival
(EFS) at 4 year: 48%, CR rate: 93%), Intermediate: DNMT3A mutation, FLT3-
ITD, adverse-risk karyotype and none of the mutation or cytogenetic abnormal-
ity leading to assignment into Favorable and Adverse groups (n=83, OS at 4
year: 37%, EFS at 4 year: 21%, CR rate: 80%), Adverse: RUNX1, MLL-PTD,
GATA2 or TP53 mutations (n=31, OS at 4 year: 5%, EFS at 4 year: 0, CR rate:
58%).
Summary / Conclusion: We demonstrated a modified risk classification sys-
tem for adult AML patients based on the genetic and cytogenetic status by the
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comprehensive mutation analysis. However, the frequencies of most mutations
were less than 5%. Further large-scale studies are required to confirm the prog-
nostic impact of each mutation.

Figure 1. Overall survival according to risk groups.
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LYSYLOXIDASE IS ASSOCIATED WITH INFERIOR OUTCOME AND
EXTRAMEDULLARY DISEASE IN ACUTE MYELOID LEUKEMIA
F Stölzel1,* M Kramer1, T Illmer1, C Dill1, M Bornhäuser1, G Ehninger1, 
M Schaich1
1Medizinische Klinik und Poliklinik I, University Hospital Carl Gustav Carus
Dresden, Dresden, Germany

Background: Lysyloxidase (LOX) has been described as necessary for
premetastatic niche formation in epithelium-derived malignancies and its
expression level correlates with distant metastasis free- and overall survival
(OS).
Aims: We were interested to investigate whether the LOX-concentration in
AML plasma samples is of prognostic relevance and whether it is associated
with certain characteristics such as extramedullary disease.
Methods: Plasma samples of 683 patients with AML (age 17 – 60 years) who
were treated within the prospective AML2003 trial (NCT00180102) of the SAL
study group were analyzed for LOX concentration using the Amplite Fluorimet-
ric LOX Assay Kit (AAT Bioquest, Sunnyvale, CA, USA). All fluorescence reads
were performed in triplicate with recombinant human LOXL2 (R&D Systems,
Minneapolis, MN, USA) for standard curve estimation. Signals were read by a
fluorescence microplate reader at Ex/Em 540/590 nm. Supernatant of the NPM1
mutated AML cell line OCI/AML3 served as internal control. The method of
Kaplan-Meier was used to estimate OS and event-free survival (EFS). Survival
distributions were compared using the log-rank test. Prognostic parameters
were tested in a Cox regression model for OS and event-free survival (EFS).
Results: The range of LOX concentration for all patients was 0 – 2184 ng/mL.
Inspection of the Martingale residuals of a Cox model testing the influence of
LOX on OS revealed that a cut-off model is the most appropriate. The optimal
cut-off LOX value was determined using a minimal-p-value method resulting in
a logarithmic logLOX = 2.0403 (109 ng/mL) which identified dichotomizing all
patients into a LOX-high group (>109 ng/mL, n=272, 40%) and a LOX-low
group (≤109 ng/mL, n=411, 60%). Comparing LOX-high and LOX-low patients
revealed a 3-year OS of 47% (95% CI: 40 – 53%) and 53% (95% CI: 48 – 58%,
P=.022), and 3-year EFS of 27% (95% CI: 21 – 32%) and 35% (95% CI: 31 –
40%, P=.005), respectively. In the Lox-high group significantly more patients
had reported extramedullary AML compared to the Lox-low group, P=0.037.
Indeed in the multivariate analysis the LOX-extramedullary interaction term for
OS and EFS was significant (P=.025 and P=.006, respectively). Therefore, in
patients with extramedullary disease the LOX level predicted survival. Patients
within the LOX-low group had an OS of 43% (95% CI: 23 – 63%) and EFS of
36% (95% CI: 17 – 54%) as compared to the LOX-high group with an OS of
13% (95% CI: 1 – 25%) and EFS of 6% (95% CI: 0 – 15%), P=.002 and P=.008,
respectively.
Summary / Conclusion: High LOX levels are associated with statistically sig-
nificant worse OS and EFS in AML patients. The positive correlation between
high LOX levels and extramedullary AML suggests a potentially pathophysio-
logical relevant mechanism involved in extramedullary homing and growth of
AML and may offer further insights into AML biology. Furthermore, the prognos-
tic heterogeneous group of AML patients with extramedullary disease can be
separated in those with superior and those with inferior survival by applying the
plasma LOX level at diagnosis. Future prospective clinical trials will have to con-
firm these data and experimental studies will need to address the functional

modalities of how LOX is regulated and how it contributes to migratory and
adhesion properties in AML.

P047

REAL-WORLD OUTCOMES AMONG AML PATIENTS TREATED WITH
DECITABINE OR AZACITIDINE
B Smith1,* C Beach2, D Mahmoud3, L Weber3, H Henk4
1Sidney Kimmel Comprehensive Cancer Center, Johns Hopkins, Baltimore,
2Hematology/Oncology Clinical Reserch and Development, 3Global Pricing &
Market Access,, Celgene, Summitt, 4Optum, Eden Prairie, United States

Background: Both decitabine (DEC) and azacitidine (AZA) are indicated for
treatment of elderly AML patients with 20%>30% BM blasts in the EU.
Both agents have shown an improvement in survival, however these studies

were limited: DEC demonstrated an OS benefit (2.1 month gain; P=0.5735) in
an unplanned statistical analysis (DACO-016 clinical study) and AZA demon-
strated a 9 months (P=0.001) survival benefit (the AZA-001 trial) in a study of
high grade MDS patients that also included elderly AML patients with 20-30%
blasts.
Aims: The purpose of this study is to compare overall survival (OS) and other
clinical benefits of DEC and AZA using real world data.
Methods: US health plan data were assessed between 01 January 2006 and
31 April 2012 to identify enrollees initiating DEC or AZA for treatment of AML
(ICD-9-CM: 205.0x). Comparisons between DEC and AZA patients made via
survival models to account for variable length of follow up. Similarly, the num-
ber of hospitalizations was measured and calculated as ‘hospitalizations per
person-year.’ A Cox proportional hazards model was used to examine the rela-
tionship between choice of demethylating agent and OS, controlling for age,
gender, comorbidity score, prior MDS diagnosis, prior red blood cell transfusion,
prior hospitalizations, and insurance type.
Results: 487 AML patients were identified as initiating therapy during the study
period (n=199 DEC and n=288 AZA). The two cohorts were similar in terms of
age, gender, prior MDS diagnosis, prior red blood cell transfusion needs, and
insurance coverage, but patients receiving DEC were more likely to have had
a hospitalization in the prior six months (70% vs 62%; P=0.032) and more like-
ly to have Charlson comorbidity score of 3 or greater (59% vs 50%; P=0.036).
Median OS (6.9 vs. 10.1 mos.; P=0.007) and time to hospitalization (3.9 vs. 6.6
mos.; P=0.015) were significantly longer among AZA treated patients. After
controlling for demographic and clinical characteristics, AZA treated patients
continue to show better OS (hazard ratio=0.721; P=0.008) and a greater time
to hospitalization (hazard ratio=0.787; P=0.020). DEC patients averaged more
hospitalization (3.15 per person-year) than AZA patients (2.72 per person-year).
Summary / Conclusion: Although AZA and DEC have not been formally com-
pared head to head in elderly patients with AML, it is generally accepted that
both agents have clinical activity in such patients. This analysis suggests that
AML patients treated with AZA do better clinically than those patients who physi-
cians elect to treat with DEC based on statistically significant longer OS and few-
er hospitalizations.

P048

OUTCOME OF PERSONALIZED THERAPY BASED ON HIGH-THROUGH-
PUT EX VIVO DRUG SCREENING IN PATIENTS WITH RELAPSED,
CHEMOREFRACTORY ACUTE MYELOID LEUKEMIA (AML) 
M Kontro1,* Tea Pemovska2, E Kulesskiy2, H Edgren2, S Eldfors2, E Elonen1,
R Karjalainen2, M Majumder2, A Murumägi2, A Parsons2, T Aittokallio2, K Wen-
nerberg2, O Kallioniemi2, K Porkka1
1Hematology Research Unit, Helsinki University Central Hospital, 2Institute for
Molecular Medicine Finland, FIMM, University of Helsinki, Helsinki, Finland

Background: Recent genomic studies have provided new insight on muta-
tions contributing to AML onset and progression. However, the aberrations
observed are often complex and rarely directly actionable in selecting patient
therapies. To rapidly identify novel patient-specific therapies, we developed a
high-throughput drug sensitivity and resistance testing (DSRT) platform. This
assay allows us to determine the sensitivity of patient AML cells ex vivo against
a pharmacopeia-wide panel of oncology drugs, as well as emerging inhibitors
to discover novel therapeutic options for individual patients.
Aims: Here we present drug screening results for the first 16 AML patients
tested, and report the clinical outcome of DSRT-guided therapies.
Methods: Fresh mononuclear cells from bone marrow aspirates of 16 relapsed
or refractory AML patients (>50% blast count) and 5 healthy donors were
screened against a collection of all clinically available cytotoxic chemotherapy
agents (n=103) and targeted preclinical and clinical drugs (n=100-170). The
drugs were tested over a 10,000-fold concentration range for constructing dose-
response curves for each compound and sample. A leukemia-specific drug
sensitivity score (sDSS) was derived from the area under each dose response
curve in relation to the total area, and relating results from leukemia samples
to normal bone marrow. The turnaround time for the DSRT assay was 4 days.
When enough cells were available, the samples also underwent exome and
transcriptome sequencing to define clonal evolution and mechanisms of
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response and drug resistance from consecutive sampling of the patients.
Results: DSRT-profiles were unique to each AML patient and sample (Figure
1 for an example). Drugs which commonly showed selective responses ex vivo
were dasatinib, temsirolimus, MEK-inhibitors and sunitinib. DSRT results were
considered clinically implementable in a patient if a distinct leukemia-selective
response pattern was observed and drugs with the most leukemic-selective
responses were clinically available (as compassionate or on/off-label use).
DSRT-guided therapy was possible in 13/16 (81%) of the patients. Non-guid-
ed chemotherapy was chosen for 6 patients (treatment protocol). Of the remain-
ing 7 patients, 2 patients received 2 courses of DSRT-guided personalized
treatment based on two separate DSRTs from different relapse time points. Of
the 9 therapies, 3 patients had a response to therapy (ELN criteria, table): 1
complete response (CRi), 2 with a morphologic leukemia free state. Three
remaining patients showed meaningful clinical responses not meeting the ELN
criteria. Patient 560 showed a rapid clearance of blasts in peripheral blood
after five days of treatment (dasatinib, sunitinib) after which therapy was dis-
continued due to gastrointestinal toxicity. Patient 252 had an 8 week progres-
sion-free period during dasatinib monotherapy (bone marrow blasts 65-40-
70%). Patient 784 achieved a transient response with bone marrow blasts
decreasing from 70 to 35%. Analysis of exome/transcriptome indicated mech-
anistic clues to patient responses/relapses and suggested individual biomark-
ers for response.
Summary / Conclusion: Our drug-response phenotype-based assay provid-
ed actionable drug candidates for most patients with relapsed, chemorefracto-
ry AML. Promising clinical responses suggest good predictive power of the ex
vivo testing platform. DSRT is a powerful tool for drug repurpositioning and
devising personalized therapies. When combined with next-gen sequencing,
DSRT will provide unique insight into the pathogenesis of relapsed AML and
may facilitate introduction of new treatments to otherwise refractory patients.
Off-label use: Many of the drugs used in DSRT-guided therapies are not indi-
cated for AML.

Figure 1.

P049

EX VIVO PHARMACOLOGICAL EVALUATION OF 16 DRUGS IN 60+
ACUTE MYELOID LEUKEMIA PATIENTS USING WHOLE BONE MARROW
SAMPLES ANALYZED BY AUTOMATED FLOW CYTOMETRY
J Nobell1,* P Montesinos2, F Moscardó2, D Cuadrón2, M Sanz2, J López3, R
Boyero4, J Pérez de Oteyza5, P Fernández 6, J Serrano7, Á Fernández8, P Her-
rera9, A Alonso10, A Gonzalez11, C Bethancourt12, E Lavilla13, J Vera14, B
Navas15, G Rodriguez16, J López17, S Bravo de Laguna18, A Simiele19, B Gon-
zalez20, J Rivas21, R Mascuñano22, C Rayón23, C Burgaleta24, J Sierra25, D
Primo1, P Hernández-Campo1, J Gorrochategui1, B Liébana1, T Bennett1
1Vivia Biotech, Madrid, 2Haematology, Hospital Universitari i politecnic La Fe,
Valencia, 3Haematology, Hospital Universitario Doce de Octubre, Madrid,
4Haematology, Hospital Universitario General de Castellón, Castellón, 5Haema-
tology, Hospital de Madrid Norte Sanchinarro, Madrid, 6Haematology, Hospi-
tal General Universitario de Alicante, Alicante, 7Haematology, Hospital Univer-
sitario Reina Sofía, Córdoba, 8Haematology, Complejo Hospitalario Xeral Cíes
de Vigo, Vigo, 9Haematology, Hospital Universitario Ramón y Cajal, 10Haema-
tology, Hospital Quirón Madrid, 11Haematology, Hospital Clínico San Carlos,
Madrid, 12Haematology, Hospital Regional Universitario Carlos Haya, Málaga,
13Haematology, Hospital Universitario Lucus Augusti, Lugo, 14Haematology,
Hospital Universitario Virgen Macarena, Sevilla, 15Haematology, Hospital Mon-
cloa, 16Haematology, Hospital General Universitario Gregorio Marañón, Madrid,
17Haematology, Complejo Hospitalario de Jaén, Jaén, 18Haematology, Hospi-
tal Universitario de Gran Canaria Doctor Negrín, Gran Canaria, 19Haematol-
ogy, Hospital Povisa, Pontevedra, 20Haematology, Hospital Universitario de
Canarias, Tenerife, 21Haematology, Hospital Universitario Infanta Leonor,
22Haematology, Hospital Infanta Sofía, Madrid, 23Haematology, Hospital Uni-
versitario Central de Asturias, Oviedo, 24Haematology, Hospital Universitario
Príncipe de Asturias, Madrid, 25Haematology, Hospital de la Santa Creu i Sant
Pau, Barcelona, Spain

Background: To aid in the identification of effective treatments for individual
patients, ex vivo assays for detecting cell death inducible by drugs for hema-

tological malignancies have been in development for over 20 years. We have
developed a novel automated flow cytometry-based platform (ExviTech).
Aims: The purpose of this study is to examine the ex vivo pharmacology of sin-
gle drugs used to treat AML against the malignant cell population in bone mar-
row samples from 80 AML patients.
Methods: Bone-marrow samples from patients diagnosed with AML were sent
to Vivia from 24 hospitals across Spain within 24 hrs, in collaboration with
PETHEMA. The whole sample was plated into 96-well assay plates containing
8 concentrations of each drug. The plates were incubated for 48-hours, and
then prepared for analysis by our flow cytometry-based ExviTech© platform. All
processes have been automated and multiple controls are used that greatly
increase the accuracy of the analysis. The percentage of leukemic cell death
was determined via labeling with monoclonal antibodies and AnnexinV-FITC.
A survival index is computed for each drug, the lower the survival index, the
more effective the drug. Dose-response curves of cytarabine, idarubicin,
daunorubicine, etoposide, mitoxantrone, fludarabine, decitabine, 5-azacitidine,
clofarabine, panobinostat, sorafenib, melphalan, cyclophosphamide, lenalido-
mide, busulfan and 6-thioguanine were measured in 64-99 patient samples.
Results: There is a large range of interpatient variability in the response to a
single drug. These two results are depicted in Figure 1. The red line is the
average patient response to fludarabine, while the light grey lines are the indi-
vidual results from 94 patients, representing wide interpatient variability. The
dark blue lines are average dose response curves for the other 15 drugs ref-
erenced above, demonstrating the range of effect of these drugs ex vivo. Inter-
estingly, panobinostat (far left blue line), was the most potent and effective
drug tested, suggesting that for a subset of patients it could potentially be a use-
ful treatment. The anthracyclines, idarubicin, daunorubicin and mitoxantrone
show a similar average response. Although anthracyclines are stronger drugs
than fludarabine on average, certain fludarabine patient curves actually over-
lap with Dauno and Mito average curves. This means personalizing treatment
may be as important as average drug strength. Clofarabine presented the
widest variability of all of the drugs tested, with some patients responding very
well while others were totally resistant. Epigenetic drug 5-azacytidine, which
clinically requires several cycles to work at low doses, shows depletion dose
responses at 48 h similar to Cytarabine. This likely reflects its cytotoxic mech-
anism at high doses, but still most sensitive patients identified here may also
be sensitive for the hypomethylation mechanism. Interestingly, the related epi-
genetic drug Decitabine acting on the same target is very inefficient in this
assay. 
Summary / Conclusion: By testing the drugs used in the treatment protocols
for AML directly on patient samples, a pharmacological based model could be
developed to infer drug resistance or sensitivity, patient by patient. Idarubicin,
daunorubicin and mitoxantrone are commonly used in combination with cytara-
bine, and testing may be able to determine which would be better for each indi-
vidual patient. Similarity, testing could be used as a companion diagnostic to
identify subsets of patients for which treatments such as clofarabine or panobi-
nostat would be effective.

Figure 1. Red line, average curve of fludarabine; gray lines, individial
curves of fludarabine; black lines, average curves of other drugs tested
with panobinostat (PAN), idarabucin (IDA), mitoxantrone (MIT), daunoru-
bicin (SDAU) and clofarabine (CLO) identified.
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SYSTEMATIC REVIEW AND META-ANALYSIS OF ANTI-CD33 ANTIBODY
TREATMENT IN AML – GEMTUZUMAB OZOGAMACIN HAS ANTI-
LEUKAEMIC EFFICACY
J Loke1,* J Khan2, J Wilson2, C Craddock1, K Wheatley2
1Centre for Clinical Haematology, Queen Elizabeth Hospital, 2Cancer Research
UK Clinical Trials Unit (CRCTU), University of Birmingham, Birmingham, Unit-
ed Kingdom

Background: Immunotherapeutic strategies represent a major advance in the
treatment of haematological malignancies. Conventional chemotherapy is inef-
fective in the majority of patients with Acute Myeloid Leukaemia (AML). Mono-
clonal antibodies (gemtuzumab ozogamacin (GO) and lintuzumab) which recog-
nise the CD33 antigen expressed on myeloid progenitors) have been reported
to improve outcome in some randomised controlled trials (RCTs). However,
reports of associated excess toxicity have resulted in GO’s licence being with-
drawn. As a result, the role of these agents in the management of AML remains
unclear.
Aims: Our aim was to assess the effectiveness and safety of anti-CD33 anti-
body treatment in patients with AML.
Methods: Standard systematic review methods were employed. We searched
Medline (1946-2012), Embase (1974-2012), Cochrane Library (up-to 2012)
and major conference proceedings for RCTs, where one arm included anti-
CD33 antibody therapy. Fixed effects meta-analysis methods were used, involv-
ing calculation of observed minus expected number of events, and variance for
each endpoint in each trial, with the overall treatment effect expressed as Petos’
odds ratio with 95% confidence interval.
Results: Fourteen RCTs met the inclusion criteria, 12 with GO, 2 lintuzumab.
Meta-analysis of 12 RCTs with 14 randomisations involving GO was undertak-
en. GO did not improve complete remission (CR) rates (OR=1.03, 95% CI=0.77-
1.37, P=0.9). In the setting of induction treatment (total 1961 patients), 13 cas-
es of VOD were reported, but there was no significant adverse impact of GO
on induction death. However, a clear reduction in resistant disease (P=0.02) can
be seen. There was an impact of GO on cumulative incidence of relapse (CIR)
(HR=0.88, 95% CI=0.79-0.97, P=0.01), largely related to the use of GO in
induction (HR=0.83, 95% CI=0.73-0.93, P=0.002). There was no effect of GO
on death in CR (P=0.7). The reduction in CIR resulted in an improvement in
relapse-free survival (RFS) with GO (HR=0.88, 95% CI=0.81-0.96, P=0.003). 
Subgroup analyses investigated the optimal delivery of GO and whether some
types of patient may benefit more. A benefit on RFS was clearly seen when GO
was used as part of induction therapy (HR=0.85, 95%CI=0.77-0.94, P=0.001).
There was no evidence that the effect size for RFS differed depending on the
dose of GO (less than or more than 9 mg/m2) or with patient age (less than or
greater than 60). Based on data from a limited number of trials, the benefit of
GO appears greatest in patients with favourable genetics, with no evidence of
benefit in patients with adverse genetics, for overall survival (test for trend:
P=0.009).
Summary / Conclusion: GO has a clinically important anti-leukaemic effect,
as demonstrated by reductions in relapse and resistant disease. The sugges-
tion of increased toxicity of GO is not confirmed by this meta-analysis. Further
trials are needed to clarify whether certain types of patients benefit more than
others and what is the optimal dose and schedule of GO.

P051

RISK-ADAPTED TRANSPLANT SELECTION ATTENUATES THE NEGA-
TIVE PROGNOSTIC ROLE OF MINIMAL RESIDUAL DISEASE AND GENET-
IC HIGH RISK FEATURES
F Buccisano1,* L Maurillo1, M Del Principe1, C Sarlo1, R Cerretti1,2, A Picardi1,2,
L Cudillo1,2, B Mariotti1,2, C Ditto1, M Refrigeri1, M Cefalo1, F Giannotti1, G Del
Poeta1, F Lo Coco1, S Amadori1, W Arcese1,2, A Venditti1
1Hematology, Tor Vergata University, 2Rome Transplant Network, Policlinico Tor
Vergata, Rome, Italy

Background: The outcome of adult AML still remains unsatisfactory due to
two main reasons: 1) the risk-category allocation based on the sole definition
of pre-treatment biological features may fail to distinguish some high-risk
patients who, therefore, might necessitate to be timely addressed to allogene-
ic SCT (ASCT); 2) the delivery of ASCT is often hampered by the paucity of can-
didates (25-30%) with a full matched family donor. We have reported (Buc-
cisano et al, Blood, 116:2295-303, 2010) that a proper combination of upfront
genetics/cytogenetics and minimal residual disease (MRD) represents a pow-
erful tool to predict the risk of relapse on an individual basis. 
Aims: We have designed a risk-adapted strategy in which high-risk patients
(those with an adverse karyotype, FLT3-ITD mutations, or MRD positivity after
consolidation therapy) should receive ASCT. 
Methods: Definition of MRD positivity required ≥ 3.5x10-4 residual leukemic to
be counted in the bone marrow and once a given patients was declared to be
at high-risk, he received ASCT whatever the source. For comparison, we ana-
lyzed the outcome of a matched historical cohort of high-risk patients who were
submitted to ASCT only in the case a full matched family donor was available
or, alternatively, to autologous stem cell transplantation (AuSCT).

Results: The prospective and retrospective cohort included 34 (1 MRD+, 3
favorable-K/MRD+, 16 intermediate-K/MRD+, 7 adverse-K and 7 FLT3-ITD)
and 77 patients (2 MRD+, 9 favorable-K/MRD+, 50 intermediate-K/MRD+, 3
adverse-K and 13 FLT3-ITD), respectively. Sixteen of 77 (21%) in the retrospec-
tive cohort received ASCT whereas in the prospective cohort 25 of 34 (74%)
did the same (8 from a matched family donor, 17 from alternative sources)
(P<0.001). After a median follow-up of 33 and 50 months, respectively, survival
of high risk patients in the prospective cohort was significantly longer than the
one of high risk patients in the retrospective one (61% vs 21%) and similar to
that of a historical group of patients categorized as low risk (58%) (P=0.006)
(Figure n.1). Relapse rate before transplant was similar in the 2 cohorts (26%
vs 22%, respectively, P=NS). 
Summary / Conclusion: We conclude that in adult patients with AML, a ther-
apeutic approach based on the risk-driven “transplant versus no transplant”
rather than “donor versus no donor” strategy is feasible and may favorably
impacts on the negative prognostic role of MRD positivity and adverse genet-
ics/cytogenetics.

Figure 1. 
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CHARACTERISTICS AND PROGNOSIS OF ACUTE ERYTHROLEUKEMIA
(AEL) - RESULTS OF A SUBGROUP ANALYSIS OF THE STUDY ALLIANCE
LEUKEMIA (SAL) AML TRIALS
S Parmentier1,1,* M Kramer1, K Koch1, B Mohr1, C Thiede1, C Röllig1, M
Hänel1, N Schmitz2, K Schäfer-Eckart3, W Aulitzky4, W Berdel5, H Serve6, S
Krause7, J Mayer8, M Bornhäuser1, G Ehninger1, M Schaich1
1Medical Department I, University Hospital Dresden , Dresden, 2Abteilung f.
Hämatologie, Onkologie und Stammzelltransplantation, Asklepios Klinik St.
Georg , Hamburg, 35. Medizinische Klinik, Klinikum Nord , Nürnberg, 4Innere
Klinik II, Robert-Bosch-Krankenhaus, Stuttgart, 5Medizinische Klinik A, Univer-
sitätsklinikum Münster, Münster, 6Medizinische Klinik II, Universitätsklinikum
Frankfurt am Main, Frankfurt, 7Medizinische Klinik5, Universitätsklinikum Erlan-
gen, Erlangen, Germany, 8Department of Haematol-oncology, University Hos-
pital Brno, Brno, Czech Republic

Background: Acute erythroleukemia (AEL) represents a rare type of acute
myeloid leukemia accounting for less than 5% of all cases. So far, according to
WHO classification this AML entity is thought to have a poor prognosis in itself. 
Aims: We assessed the influence of relevant clinical and demographic param-
eters, FLT3-ITD, NPM1 status and cytogenetics on complete remission rates
(CR), overall survival (OS) and event free survival (EFS) separately in AEL and
non-AEL patients.
Methods: 3267 patients with newly diagnosed AML were treated according to
the protocols of the AML96, AML2003 or AML60+ studies of the Study Alliance
Leukemia (SAL). Informed consent was obtained by all patients. 116 of these
patients had acute erythroleukemia (AEL). In only 78 of these cases slides for
systematic morphologic review were available. Only cases with morphological
review were included into subgroup analysis.
Results: After morphological review, three diagnostic groups could be separat-
ed according to WHO 2008: acute erythroid/myeloid leukemia (n=54; AML M6a
according to FAB), pure erythroid leukemia (n=4; AML M6b according to FAB)
and acute myeloid leukemia with multilineage dysplasia (n=20). No significant
differences between these distinct groups could be elucidated, but all BM har-
borded severe dysplastic features and mostly multilineage dysplasia. Com-
pared to non-AEL AML, NPM1 and FLT3-ITD mutations were found in 13.3%
and 6.3% of the patients with AEL and in 32.1% and 20.7% of the patients with
non-AEL AML (P=0.002, P=0.008), respectively. All patients with AEL and NPM1
mutations were de novo AMLs and had normal cytogenetics. Several cytoge-
netic aberrations, most of them associated with poor prognosis, are found more
often in the AEL cohort than in the non-AEL AML cohort (Trisomie 8: 16.3% vs.

haematologica | 2013; 98(s1) | 21

Stockholm, Sweden, June 13 – 16, 2013



9%, P=0.026; del(5q): 12.5% vs. 6.6%, P=0.038; -7: 12.5% vs. 5%, P=0.003;
complex aberrant: 27.5% vs. 13.3%, P<0.001; abnl 17p: 11.3% vs. 4.2%,
P=0.003; other monosomies: 16.3% vs. 5%, P<0.001). Despite these differ-
ences, no significant differences in CR rates, OS and EFS were found between
both groups. This finding was confirmed in a multivariate analysis including
cytogenetics, molecular markers and clinical parameters (LDH, WBC, blast
count, platelet count and ECOG). According to the analysis, AEL morphology
was not an independent prognostic factor for OS and EFS. Within the AEL
group, patients with monosomy 7 (n=10), complex aberrant karyotype (n=22)
and abnl 17p had a shorter median OS (5.7, 5.2, 4.3 months) compared to
patients with AEL and not such aberrancies (20.4, 22.3, 18.9 months) (P=0.001,
<0.001, 0.015), respectively. A complex aberrant karyotype was found more
often in patients with secondary AEL than in patients with de novo AEL
(P=0.024). 
Summary / Conclusion: According to our data, the characteristic morpholog-
ical features of acute erythroleukemia do not confer an unfavorable prognosis
in itself. Compared to non-AEL AML, cytogenetic aberrations associated with
poor prognosis are found more often in patients with AEL, but it confers only
within the AEL group to a significant worse OS. NPM1 and FLT3-ITD mutations
were much less common in patients with AEL.

P053

ELACYTARABINE / IDARUBICIN IN PATIENTS WITH ACUTE MYELOID
LEUKEMIA WHO FAILED CYTARABINE BASED INDUCTION, AND EVAL-
UATION OF THE IMPACT OF THE TRANSPORTER HENT1 ON RESPONSE;
RESULTS OF A PHASE II STUDY
D Rizzieri1, N Vey2,* X Thomas3, F Huguet-Rigal4, R Schlenk5, J Krauter6, T
Kindler7, B Gjertsen8, I Blau9, M Johansen10, T Bergeland10, Athos Gianella-
Borradori10, T Jacobsen10, U Krug11
1Duke University Medical Center, Durham, United States, 2Institut J. Paoli and
I. Calmettes, Marseille, 3Hospital Edouard Herriot, Lyon, 4Hospital Purpan,
Toulouse, France, 5Universitätsklinikum Ulm, Ulm, 6Medizinischen Hochschule
Hannover, Hannover, 7Johannes-Gutenberg-Universität, Mainz, Germany,
8Haukeland University Hospital, Bergen, Norway, 9Charite University Hospital
Benjamin Franklin, Berlin, Germany, 10Clavis Pharma, Oslo, Norway, 11Univer-
sitätsklinikum Münster, Münster, Germany

Background: Elacytarabine is a novel, patented anti-cancer drug in develop-
ment (phase III) for treatment of acute myeloid leukemia (AML). Elacytarabine
has demonstrated longer plasma elimination half-life, prolonged intracellular
retention compared to cytarabine and activity independence of membrane
nucleoside transporters. The human equilibrative nucleoside transporter 1
(hENT1) in particular has been reported as an important modulator of resist-
ance to cytarabine (Hubeek et al., 2005). A phase I study established elacy-
tarabine 1000 mg/m2/d continuous infusion (CIV) d 1 – 5 as the recommend-
ed dose given in combination with idarubicin 12 mg/m2/d IV d 1-3 (Giles et al,
2012).
Aims: To determine the efficacy and safety of elacytarabine in combination with
idarubicin in adult patients with AML who did not respond to a first cytarabine-
anthracycline remission induction course. To explore the relationship between
the hENT1 status in AML cells and response to elacytarabine and to cytarabine.
Methods: A bone marrow (BM) sample was collected at diagnosis and
analysed by immunocytochemistry (ICC) for hENT1 protein expression.
Patients who had not attained blast clearance after the first remission induc-
tion course, entered the study and received elacytarabine + idarubicin at dos-
es/schedules as described above. The hENT1 expression level in BM was
again analysed before elacytarabine+idarubicin treatment. Safety and effica-
cy were assessed. Patients are followed for duration of response and survival
for at least 12 months.
Results: The study recruited 51 patients [28 male, 23 female, median age 61
years (range 18-78), ECOG PS 0-2]. 35% of the patients were diagnosed with
secondary leukaemia. The median time from start of cytarabine induction to
study entry was 37 days (range 18-78). After treatment with elacytarabine and
idarubicin the overall response rate (ORR) is 45%, with 21 out of 47 evaluable
patients in CR or CRi. Median time to remission was 41.5 days (range 21 to
169). The incidence of low-level hENT1 protein expression both at time of ini-
tial AML diagnosis as well as at study entry was approximately 45%. The
response to elacytarabine was similar in both groups with 10 out of 23 patients
responding in the hENT1 high expression group and 8 out of 19 patients in the
hENT1 low expression group. The response to cytarabine was lower for the
hENT1 low expression group (9 out of 18 patients) compared to the hENT1 high
expression group (15 out of 22 patients). The most frequently reported non
haematological adverse events, CTCAE grade ≥3, were infections/sepsis,
hypokalemia, hypoalbuminaemia, fatigue and hypoxia. Five patients died with-
in 30 days after start of treatment, all due to sepsis/infections. Four patients died
within 60 days after start of treatment either due to progressive disease (three
patients) or complications after stem cell transplantation (one patient). Seven
of nine patients who died early were initially diagnosed with secondary
leukaemia.
Summary / Conclusion: Elacytarabine in combination with idarubicin shows
promising clinical activity with a CR/CRi rate of approximately 45% in patients

in whom an initial and single cytarabine based induction course has failed. As
hypothesized, the hENT1 expression level demonstrated no impact on the effi-
cacy of elacytarabine while it influenced response to cytarabine. The safety pro-
file is manageable and is as expected for a combination cytotoxic therapy.
Updated event free survival and survival data will be presented.

P054

RISK STRATIFICATION OF 444 PATIENTS WITH DE NOVO NON-M3
ACUTE MYELOID LEUKEMIA BY INTEGRATING MOLECULAR GENE
MUTATIONS WITH CYTOGENETICS
H Hou1,* C Lin1, W Chou1, Y Lai1, C Chen1, J Tang1, M Yao1, S Huang1, 
Bo Ko1, S Hsu1, S Wu1, W Tsay1, H Tien1
1National Taiwan University Hsopital, Taipei, Taiwan

Background: Acute myeloid leukemia (AML) is a heterogeneous hematolog-
ic malignancy with great variability in the pathogenesis, clinical features and
treatment outcomes. The goal of risk stratification is to explore personalized
therapy, thereby reduce the risk of relapse and treatment-related side effects.
Aims: Extensive mutational analysis can better discriminate AML patients into
various prognostic groups.
Methods: We investigated a comprehensive analysis of cytogenetic change
and 17 molecular alterations, includingClass I mutations, such as FLT3-ITD and
FLT3-TKD, N-RAS, K-RAS, JAK2, KIT and PTPN11 mutations and Class II
mutations, such as MLL-PTD, CEBPA and AML1/RUNX1 mutations, as well as
NPM1, WT1, and epigenetic alterations, such as ASXL1, IDH1, IDH2,TET2 and
DNMT3A mutationsin a large cohort of 444 de novo non-M3 AML patients in
Taiwan.
Results: Genetic alterationsoccurred more frequently in patients with interme-
diate-risk cytogenetics (92.1%) than in those withfavorablekaryotype (68.9%)
or unfavorable cytogenetics (50.8%, P<0.0001).We found that mutations of
AML1/RUNX1, WT1, ASXL1 and DNMT3A were associated with poorer over-
all survival (OS) while NPM1+/FLT3-ITD-, CEBPAdouble-mutation and IDH2 muta-
tion predicted better survival. Further refinement of intermediate-risk cytogenet-
ic group can be achieved through molecular screening of these eight relevant
genes. Patients with mutant NPM1, IDH2 and CEBPAdouble-mutation in absence
of FLT3-ITD belong to a favorable molecular genotype, an unfavorable molec-
ular genotype including mutant AML1/RUNX1, WT1, ASXL1, and DNMT3A
while the remaining genotypes was part of intermediate genotype. The proba-
bility of achieving a CR for favorable-risk, intermediate-risk and unfavorable-
risk profile was 90.2%, 76.9% and 64.1%, respectively (P<0.001). The relapse
rate for the three risk groups was 40.6%, 63.3% and 67.1%, respectively
(P=0.0006). The median OS for favorable-risk, intermediate-risk and unfavor-
able-risk profile was not reached, 25 months and 12.3 months, respectively and
five-year survival rate was 59.6%, 38.6% and 18.2% in these three risk groups
(both P<0.001). Intriguingly, allogeneic HSCT may improve OS among patients
with unfavorable molecular genotype. 
Summary / Conclusion: These findings suggest the proposed risk stratifica-
tion using integration of both cytogenetic and mutational profiles can further dis-
criminate patients into different prognostic groups, especially in those with inter-
mediate-risk cytogenetics. Further, allogeneic HSCT may provide survival ben-
efits for patients with unfavourable mutational profile.

P055

ACUTE MYELOID LEUKEMIA (AML) PATIENTS HARBOURING BOTH,
FLT3-ITD AND NPM1 MUTATION, MAY BENEFIT FROM A MINIMAL RESID-
UAL DISEASES (MRD) GUIDED TRANSPLANT DECISION
J Schiller1,* I Praulich1, M Hallek1, K Kreuzer1
1Department I of Internal Medicine | University at Cologne, 50937 Cologne,
Germany

Background: Minimal residual disease (MRD) monitoring in patients with acute
myeloid leukemia (AML) can predict relapse clearly in advance and therefore
allows early therapeutic intervention. Moreover, recent studies have highlight-
ed the significance of personalized treatment on the basis of MRD status for
improving outcome in AML.
Aims: The FLT3 internal tandem duplication (FLT3-ITD) occures in 15-35% of
all AML. Clinically, FLT3-ITDs have been strongly associated with poor out-
come. However, due to the high sequence variability of individual FLT3-ITD
commonly a universal PCR approach is applied which has a low sensitivity
(approx. 1: 5x102).
Methods: To develop a novel cDNA-based, highly sensitive quantitative real-
time reverse transcription polymerase chain reaction (qRT-PCR) assay for the
detection of the FLT3-ITD mutation level. On the basis of invidual FLT3-ITD,
mutation-specific primers were designed. The expression of FLT3-ITD was
determined using complementary DNA samples at different points in time diag-
nosis and subsequent treatment.
Results: From a total of 394 newly diagnosed AML patients 55 (14%) were
FLT3/ITD positive. Retrospectively we analyzed ITD mutation of FLT3 in 39
available cases. The length of ITD ranged from 3 to 144 base pairs (median
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46). Nine patients had extra insertions of 2-38 base pairs between two repeats.
For the FLT3-ITD quantification we developed patient-specific qRT-PCR for 29
individuals with mutation-specific forward primers and studied 83 peripheral
blood and 61 bone marrow samples. Three cases with WT1, fifteen with NPM1,
three with MLL-PTD and five with PML/RARα fusion genes expression levels
were compared with FLT3-ITD expression levels. 26 of 29 assays (90%) were
highly specific (1:104 - 1:105) and yielded similar results when compared to oth-
er high sensitive assays for molecular markers like NPM1 or PML/RARα. In
three cases (10%) a co-amplification of the wild-type could not be avoided
resulting in lower sensitivity (1:103). We could show that FLT3-ITD positivity reli-
ably predicted relapse up to 10 months in advance. 92% patients, who achieved
FLT3-ITD negativity with our assay, did not relapse. Furthermore we compared
paired PB and BM samples at diagnosis and after induction therapy in 5 cas-
es. The difference in FLT3-ITD expression were not statistically significant
(P=0.8) which is in line with recent studies.
Summary / Conclusion: We conclude that highly sensitive detection of indi-
vidual FLT3-ITD posses equal prognostic power in AML like established molec-
ular MRD markers. Using this approach MRD guided treatment decisions
appear to be justified and should be incorporated in future studies.

P056

PATTERNS OF RELAPSE IN 169 PATIENTS TREATED WITH ORAL
ARSENIC TRIOXIDE DURING INDUCTION AND/OR MAINTENANCE: A 12-
YEAR EXPERIENCE
H Gill1,* A Leung1, E Tse1, Y Kwong1
1Department of Medicine, The University of Hong Kong, Queen Mary Hospital,
Hong Kong, China

Background: Despite excellent response rates and long-term survivals with
current treatment strategies, multiple relapses and central nervous system
(CNS) disease remain major causes of treatment failure and mortality in patients
with acute promyelocytic leukaemia (APL).
Aims: In this study, 169 patients with APL treated with oral arsenic trioxide
(As2O3) during maintenance at first complete remission (CR1), or as re-induc-
tion and subsequent maintenance, were prospectively investigated. We aimed
at describing different patterns of relapse, identifying risk factors for relapse and
CNS disease, and prognostic factors for survival.
Methods: This was a 12-year prospective follow-up study of 169 patients treat-
ed with oral arsenic trioxide during induction and/or maintenance. Clinicopatho-
logic features, treatment characteristics and outcome of relapsed APL were
reviewed. Prognostic factors for relapse and CNS involvement were analyzed
using logistic regression. Survivals were analyzed using Kaplan-Meier method
and Cox-proportional hazard regression.
Results: Risk factors for relapse. A total of 79 patients had one or more
relapses, including 14 patients with CNS involvement. Maintenance regimens
without arsenic trioxide at CR1 and high peak white blood cell (WBC) count
were independently associated with increased risk of relapse (P<0.001 and
P=0.008 respectively). By Cox-proportional hazard regression, patients who
received maintenance regimens without arsenic trioxide had significantly infe-
rior relapse-free survival (hazard ratio=12.97, P<0.001, 95% confidence inter-
val:6.61-12.05). 
Patterns of relapse. Three different patterns of relapse were compared. There
were 65 patients with isolated medullary relapse, 8 patients with concurrent
bone marrow and CNS involvement at relapse, and 6 patients with isolated
CNS relapse. Risk factors associated with isolated CNS relapses included high
WBC count on presentation (P=0.007); relapses beyond second complete
remission (P=0.003); and relapse while on maintenance regimens containing
oral arsenic trioxide (P=0.001). Risk factor for concurrent medullary and CNS
relapse was relapses beyond second complete remission (P=0.003). Patients
relapsing while on oral arsenic trioxide maintenance have more frequent Fms-
like tyrosine kinase 3-internal tandem duplication (FLT3-ITD) at the time of
relapse (odds ratio=4.61, P=0.03, 95% confidence interval:1.13-18.92). Isolat-
ed positive molecular testing for PML-RARA fusion gene during oral arsenic tri-
oxide maintenance predicted a subsequent morphologic relapse (odds
ratio=6.18, P=0.024, 95% confidence interval:1.27-29.94).
Survivals. The 5-year overall survival of our cohort of patients was 85.9%.
Three factors were associated with significantly inferior survivals: relapse while
on oral arsenic trioxide (hazard ratio=9.43, P<0.001, 95% confidence inter-
val:4.01-21.32); relapses beyond third complete remission (hazard ratio=16.45,
P<0.001, 95% confidence interval:4.49-60.34); and concurrent bone marrow
and CNS relapse (hazard ratio= 22.84, P<0.001, 95% confidence interval:5.88
- 88.74).
Summary / Conclusion: Advanced relapses, high WBC count and relapse
while on oral arsenic trioxide were associated with a higher risk of CNS involve-
ment and in turn inferior overall survivals. Identification of such risk factors is
important in formulating effective treatment and prophylactic protocols for high-
risk APL patients.

P057

SURVIVAL IMPACT OF COMPLEX AND MONOSOMAL KARYOTYPE AND
LOSS OF CHROMOSOMES5, 7 AND 17 IN OLDER PATIENTS WITH AML.
FIRST EVALUATION OF CYTOGENETIC DATA FROM THE POPULATION
BASED SWEDISH AML REGISTRY
V Lazarevic1,2,* A Hörstedt3, B Johansson4, P Antunovic5, R Billström6, 
M Brune7, Å Derolf8, E Hullegårdh7, L Möllgård9, C Nilsson8, D Stockelberg7,
B Uggla10, L Vennström7, A Wahlin11, M Höglund12, G Juliusson2,13
1Hematology and Coagulation clinic, Skåne University Hospital, Lund, 2Stem
Cell Center, Lund University, 3Regional Tumor Registry in South Sweden,
4Department of Clinical Genetics, Skåne University Hospital, Lund, Lund,
5Hematology, Linköping University Hospital, Linköping, 6Hematology, Sahlgren-
ska University Hospital, Skövde/Göteborg, 7Hematology, Sahlgrenska Univer-
sity Hospital, Göteborg, 8Hematology, Karolinska University Hospital, Stock-
holm, 9Hematology, Karolinska University Hospital, Göteborg, 10Hematology,
Örebro University Hospital, Örebro, 11Hematology, University Hospital of North-
ern Sweden, Umeå, 12Hematology, Academic Hospital, Uppsala, 13Hematolo-
gi and Coagulation, Skåne University Hospital, Lund, Lund, Sweden

Background: The incidence and impact of chromosomal abnormalities (abns)
in AML have mostly been evaluated in younger and/or highly selected patients
(pts) treated within clinical trials, whereas data from large population-based
studies are lacking. The Swedish National Acute Leukemia Registry contains
data on 98% of all Swedish AML pts diagnosed 1997-2006 (Blood
2009;113:4179). During this period, karyotyping was recommended at diagno-
sis for all pts eligible for intensive treatment, but molecular analyses were not
routinely performed. We have now retrospectively added cytogenetic data from
the original medical reports to the database.
Aims: We analyzed the impact on survival of the number of chromosomal abns,
those involving 5q-/-5, 7q-/-7, and/or 17p-/-17, and monosomal karyotype in pts
treated with intensive chemotherapy. Pts with APL were excluded in this analy-
sis. Survival was updated in May 2012. Data was analyzed by the R-program
software (http://www.r-project.org), and p-values were computed from a Cox
proportional hazards model.

Figure 1. 

Results: Evaluable karyotypes were found in 1904/3293 registered patients,
i.e., in 150 (78%) of patients <40 years, 492 (78%) in ages 40-60 yrs, 467
(71%) between 60-69 yrs, 591 (58%) in patients 70-79 yrs, and 199 (25%) of
patients over the age of 80. Karyotypes were missing due to several reasons,
e.g., not performed, not indicated, report not available. Pats with ≥5 chromo-
somal abns had significantly worse overall survival than those with 3-4 vs 1-2
abns or normal karyotype in all age groups (Figure 1), whereas the difference
between 3-4 vs fewer abns were less. Monosomal karyotype did not separate
survival curves within the groups with 3-4 vs≥5 abns in any age group; e.g., 2
yrs OS with 3-4 abn:s: MK+ 48% vs MK- 44%; and with ≥5 abn:s MK+15% vs
MK-, 16%, (P=NS). Abns involving 5/7/17 were strongly correlated and often
occurred together in monosomal karyotypes; pats with all three of those abns
had very poor outcome.
Summary / Conclusion: We now have population-based data on cytogenet-
ics in the largest age cohort of AML, i.e., 60-79 years. There is a significant over-
lap between complex karyotypes, and abns involving chromosomes 5/7/17,
and monosomal karyotype, in all age cohorts. Five or more chromosomal abns
were clearly worse than 3-4 abns, especially with combined chromosome abns
involving 5/7/17. 
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PATIENTS WITH LATE RELAPSE OF ACUTE MYELOID LEUKEMIA HAVE
A HIGH RATE OF DURABLE SECOND COMPLETE REMISSIONS WHEN
TREATED WITH CHEMOTHERAPY ONLY
Å Derolf1,* M Hultcrantz1, M Björkholm1
1Division of Hematology, Department of Medicine, Karolinska University Hos-
pital, Solna and Karolinska Institutet, Stockholm, Sweden

Background: Complete remission (CR) rates are high among patient with
acute myeloid leukemia (AML) but long-term survivors are few, because even-
tually more than half of the patients relapse. A relapse usually occurs within two
years of achieving CR, while late relapses, defined as a recurrence of AML after
more than five years from achieving CR, are considered rare events. The prog-
nosis is generally poor when there is a relapse. However, the remission rate is
higher among patients with a long duration of the first complete remission (>18
months) and with favorable cytogenetics at diagnosis. Allogeneic stem cell
transplantation (SCT) is often recommended to sustain the second CR although
a number of patients, particularly those with favorable cytogenetics, can
achieve durable second remissions when treated with chemotherapy alone.
Aims: The aim was to assess the number of patients with late relapse in a pop-
ulation-based cohort of long term AML survivors and to collect detailed infor-
mation on clinical and laboratory features.
Methods: All patients diagnosed with AML in the Stockholm, Uppsala, and
Örebro regions between January 1st 1973 and December 31st 2003 were
identified in the Swedish Cancer Registry. Patients who died within five years
of their AML diagnosis were identified through the Cause of Death Registry and
excluded from the study. Thus, only patients surviving five years or more were
included. In 228 long-term survivors clinical information was available. Detailed
information on laboratory variables including cytogenetics and immunopheno-
type at diagnosis and relapse, treatment (type of chemotherapy regimen, num-
ber of courses, SCT), myelodysplastic syndrome (MDS) preceding the relapse
and cause of death was collected from medical records.
Results: Among 228 patients surviving for at least 5 years after their AML diag-
nosis, 33 patients had a recurrence of their disease 36 months or more after
first CR. Results of cytogenetic analysis at diagnosis were available in 23
patients (70%); thirteen had a normal karyotype, three patients had unfavor-
able karyotypes while there were no patients with core binding factor (CBF)
leukemia. Cytogenetic analyses were available in 13 patients (39%) at relapse;
five patients had a normal karyotype. In 11 patients cytogenetic information was
available at both diagnosis and relapse, with a change in karyotype occurring
in four patients. Seven patients were diagnosed with MDS (n=6) or chronic
myelomonocytic leukemi (CMML; n=1) preceding their AML relapse. In two of
these patients, MDS related karyotypes were identified at relapse but not at
diagnosis. Results of treatment will be presented here in detail only for the
group of patients who relapsed five years or more after AML diagnosis because
the inclusion criteria excluded patients relapsing prior to this date if they did not
survive at least two years from their relapse. There were 23 patients (10%) out
of 228 patients with a relapse after more than five years of achieving first CR
(median age at relapse 66 years; range 32-88). Seventeen were treated with
intensive chemotherapy and 12 (71%) achieved a second CR. Intensively treat-
ed patients had a median survival of 3.8 years (Figure 1). Six patients are alive
(one underwent allogeneic SCT) with a median follow-up time after relapse of
7 years. The cause of death was AML in 18 patients, one patient died from graft
versus host disease, and one patient died of pneumonia while in MDS phase.
In three patients the cause of death was not associated with AML and in the
remaining the cause was unknown.
Summary / Conclusion: Late relapse of AML is probably more common than
we like to think. However, in the event of a late relapse the outcome of treat-
ment is favorable, also among elderly patients, unless MDS features are pres-
ent. Therefore, this group of patients may not necessarily need SCT to remain
in a second CR.

Figure 1. Overall survival (years) among patients with first five or more
years after diagnosis, stratified by treatment.
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SURVIVAL IN PATIENTS WITH ACUTE MYELOBLASTIC LEUKEMIA IN
GERMANY AND THE UNITED STATES: UNEXPLAINED DIFFERENCES IN
SURVIVAL IN YOUNG ADULTS
D Pulte1,2,* L Jansen1, A Gondos1, A Katalinic3, B Barnes4, M Ressing5, B
Holleczek6, S Luttmann7, H Brenner1
1German Cancer Research Center, Heidelberg, Germany, 2Medicine, Thomas
Jefferson University, Philadelphia, United States, 3Cancer Registry of
Schleswig-Holstein, Luebeck, 4Robert Koch Institute, Berlin, 5Cancer Registry
of Rhineland-Paltz, Mainz, 6Saarland Cancer Registry, Saarbruecken, 7Can-
cer Registry of Bremen, Bremen, Germany

Background: The prognosis for patients with acute myeloblastic leukemia
(AML) varies by age, with older patients usually showing poorer prognosis.
However, previous population based studies in the United States (US), found
lower survival in young adults compared to middle-aged adults, with adults
age 15-24 having a lower survival than adults age 25-34 at 47.2% and 53.5%,
respectively, in 2001-2005 (Pulte D, Gondos A, Brenner H. Expected long-term
survival of patients diagnosed with acute myeloblastic leukemia during 2006-
2010. Ann Oncol. 2010;21(2):335-4). Here, we compared survival for patients
with AML in the US with patients in Germany. If the unexpectedly low survival
in young adults in the US is due to biological factors, a similar pattern is likely
to be observed in Germany. If, however, the pattern is due to socioeconomic
issues such as poverty, compliance, or insurance a consistent decrease with
age, rather than a deep decrease in early adulthood with a better survival in
middle age, is more likely to be observed in Germany.
Aims: To determine survival of patients with AML diagnosed in Germany in the
early 21st century and compare these results to patients diagnosed in the same
time period in the US
Methods: Data were extracted from the Surveillance, Epidemiology, and End
Results database in the US and 11 cancer registries in Germany. Patients diag-
nosed with AML and age <65 were included in the analysis. Cases reported to
the cancer registry by death certificate only were excluded. Period analysis was
used to estimate 5-year relative survival (RS) for the period 2002-06. Because
acute promyelocytic leukemia (APL) has a better prognosis and different treat-
ment options compared with other forms of AML, an analysis excluding APL was
also performed, to rule out the possibility that differences observed were due
to differences in the frequency of APL.
Results: Overall, age-adjusted RS for patients age 15-64 was higher in Germany
at 40.4% than in the US at 32.8% (Table 1). Estimates of 5-year RS in Germany
were higher than in the US for each age group, with differences ranging from
+16.3 percentage points (age 18-24) to +5.4 percentage points (ages 35-44 and
60-64). In Germany, survival decreased with age, with the highest RS observed
for patients age 18-24 at 60.2%, compared with 43.9% for patients of the same
age in the US. In contrast, in the US the highest survival was seen in patients
aged 35-44 at 50.4%. When APL was excluded from the analysis, survival
decreased for both countries, but the differential in survival increased, with over-
all RS for Germany and the US being 39.0% and 27.9%, respectively.
Summary / Conclusion: Five year relative survival for younger and middle-
aged patients with AML is higher in Germany than in the US. Survival for
patients with AML in the US is lower in young adults than in middle-aged adults.
This pattern is not observed in Germany such that there is an especially large
disparity for ages 18-24.

Table 1. 
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TREATMENT WITH FLAG-IDA OR FLAGO-IDA REGIMEN IN ADULT
PATIENTS WITH RELAPSED/REFRACTORY ACUTE MYELOID LEUKEMIA.
RETROSPECTIVE ANALYSIS OF THE PETHEMA AML REGISTRY
J Burgués1,* P Montesinos2, D Martínez-Cuadrón2, J Serrano3, P Fernández4,
C Rayón5, M Sayas6, M Barrios7, C Pérez8, P Herrera9, M Martinez10, R Gar-
cia11, J Gayoso12, M Pérez-Encinas13, R Riaza14, J Prieto15, M Colorado16, M
Amador17, F Moscardó2, M Sanz2
1Hematología, Hospital San Pedro de Alcántara. Cáceres, Cáceres, 2Hema-
tología, Hospital La Fe, Valencia, 3Hematología, Hospital Reina Sofia, Cordo-
ba, 4Hematología, Hospital General de Alicante, Alicante, 5Hematología, Hos-
pital Central de Asturias, Oviedo, 6Hematología, Hospital Peset, Valencia,
7Hematología, Hospital Carlos Haya, Málaga, 8Hematología, Hospital Clínico
San Carlos, 9Hematología, Hospital Ramón y Cajal, 10Hematología, Hospital
12 de Octubre, Madrid, 11Hematología, Hospital General de Castellón, Castel-
lón, 12Hematología, Hospital Gregorio Marañon, Madrid, 13Hematología, Hos-
pital Santiago Compostela, Santiago de Compostela, 14Hematología, Hospital
Severo Ochoa, Madrid, 15Hematología, Hospital San Pedro de Alcántara, Cac-
eres, 16Hematología, Hospital Universitario Marqués de Valdecilla, Santander,
17Hematología, Hospital Montecelo, Pontevedra, Spain

Background: Patients with acute myeloid leukemia (AML) who fail to achieve
a complete remission (CR) after the first cycle of induction therapy and those
with relapsed disease have a bleak prognosis. The FLAG-IDA regimen (flu-
darabine plus idarubicine and cytarabine) has been frequently used to achieve
a second CR in refractory/relapsed patients and may be a bridge towards stem
cell transplant (SCT). In an attempt to improve the CR rates in relapsed/refrac-
tory patients, the Programa Español de Tratamientos en Hematología (PETHE-
MA) group recommended between 2007 and 2010 the addition of gentuzum-
ab ozogamizin (GO) to the FLAG-IDA regimen (FLAGO-IDA). 
Aims: To analyse the results (short- and long-term outcomes) of salvage ther-
apy with FLAG-IDA or FLAGO-IDA regimen in a large series of patients with
relapsed/refractory AML treated with first-line PETHEMA LMA protocols.
Methods: This retrospective and multicenter study was performed in patients
treated with first-line PETHEMA LMA protocols (LMA99, LMA2007, and
LMA2010) consisting of 3+7 regimens (daunorubicin or idarubicin plus cytara-
bine) followed by consolidation with anthracycline/cytarabine combination with
or without SCT in first CR. In patients who achieved a partial remission (PR)
after first induction cycle an identical second cycle of 3+7 was recommended
in the PETHEMA LMA99 and LMA2010 protocols, while FLAG-IDA or FLAGO-
IDA administration was recommended in the LMA2007 protocol. In all protocols,
FLAG-IDA or FLAGO-IDA was routinely administered in patients showing
absolute resistance after first cycle or relapse. The inclusion of GO to second-
line induction therapy depended on the resources of each centre. We perform
a univariate analysis to establish the factors associated to CR rates and over-
all survival (OS) estimates using the Kaplan-Meir method. A multivariate analy-
sis for OS risk factors is also reported.
Results: Between May 1999 and January 2012, 157 patients with
refractory/relapsed AML who received second line therapy with FLAG-IDA or
FLAGO-IDA were identified in the PETHEMA AML registry (82 males, 75
females, median age 50 years [range 14-76], 40 patients older than 60 years).
Study protocol distribution was: 48 patients in the LMA99, 89 in the LMA2007,
20 in the LMA2010. FLAGO-IDA/FLAG-IDA was administered in 85 refractory
patients and in 72 relapsed patients; 122 patients received FLAG-IDA and 35
patients received FLAGO-IDA. FLT3-ITD was present in 21% of patients,
favourable karyotype in 12 patients (9%), intermediate in 86 (62%),
unfavourable in 40 (29%), and no available results in 19 patients (12%). The
median follow-up of the patients still alive was 25 months. The median OS was
16.5 months (21% OS at 5 years). The CR rate was 46% in relapsed patients
(33 out 72) and 34% in refractory/PR patients (30 out 85). Stem-cell transplan-
tation (SCT) was performed in 43 patients (39 allogenic, 4 autologous). The uni-
variate analyses showe significant differences between patients relapsed after
12 months, before 12 months, and primary refractory patients (median OS:
104, 13.8, and 9.3 months, respectively; P<0.0001), cytogenetic risk (median
OS: favourable 34.7, intermediate 19.2, and unfavourable 7.8 months;
P=0.0002), FLT3-ITD vs. no FLT3-ITD (median OS: 9 vs. 22.3; P=0.004), and
SCT vs. no SCT (median OS: 45.8 vs. 11.4 months; P<0.0001). No significant
differences were observed between FLAGO-IDA and FLAG-IDA (median sur-
vival 11.3 vs. 18.7 months; P=0.26). Age >60 years was almost significant asso-
ciated with lower OS (median 10 vs. 19, P=0.052). In multivariate analyses
unfavourable karyotype, no SCT, FLT3-ITD and primary refractory/early relapse
were associated with lower OS. 
Summary / Conclusion: FLAG-IDA or FLAGO-IDA may induce a CR2 in an
acceptable percentage of patients with relapsed/refractory AML We could iden-
tify several risk factors predicting worse OS after second-line therapy
(unfavourable karyotype, FLT3-ITD, refractory disease/early relapse). Patients
with favourable genetic and molecular characteristics presenting late relapse
(>12 months after CR1) have a good prognosis after salvage therapy with FLA-
GO-IDA or FLAG-IDA, especially when CR is followed by an allo-SCT. Alterna-
tive salvage strategies to improve outcomes could be recommended in the
remaining subsets. 

P061

LOW- DOSE CHEMOTHERAPY AND DIFFERENTIATING AGENTS AS
POST- REMISSION MAINTENANCE PROLONGED DISEASE- FREE AND
OVERALL SURVIVAL IN A CASE-CONTROL RETROSPECTIVE STUDY ON
POOR PROGNOSIS AML/MDS PATIENTS
D Ferrero1,* E Crisà1, T Gatti1, V Giai1, C Aguzzi1, F Marmont2, E Audisio2, 
S D’Ardia2, C Frairia1, B Bruno1, M Festuccia1, R Passera3, M Boccadoro1
1Haematology, University of Turin, Torino, 2Haematology, A.O. Città della Salute
e della Scienza, torino, 3Nuclear Medicine, A.O. Città della Salute e della Scien-
za, Torino, Italy

Background: Patients aged over 60 or with poor prognosis AML or MDS have
an unfavourable outcome despite of the achievement of a complete response
(CR) with aggressive treatments. In fact, only about 10% of these patients
become long-term survivors. It is therefore evident that standard post-remission
chemotherapy should be integrated by somewhat different strategies to improve
the outcome of this group of patients. Indeed, some studies have already shown
an advantage in relapse free survival with low dose cytarabine based mainte-
nance treatment (Büchner et al 2003, Krug et al 2010).
Aims: To evaluate the impact of a maintenance therapy with low-dose
chemotherapy plus differentiating agents on survival and remission duration in
a cohort of poor prognosis AML/MDS patients in CR after standard induction
chemotherapy. 
Methods: We included 92 patients treated from 1997 to 2012. AML patients (82)
had poor prognosis for either age over 60, and/or therapy-related AML, AML
secondary to MDS, or second CR. MDS patients (10) were at intermediate
2/high risk according to the IPSS. 
All patients have been in stable CR for at least 2 months after induction +/- con-
solidation therapy and were ineligible to allogeneic stem cell transplantation at
CR achieving. Forty-two patients received a maintenance therapy and were
compared to a matched historic population of 51 patients that had not received
further therapy after consolidation. Maintenance treatment consisted on two
alternated schedules: the first one included 6-thioguanine 40 mg daily for 3
weeks and 13-cis retinoic acid 40 mg daily + (OH)2 vitamin D3 (D3) 1 ug daily
for 5 weeks; the second one contained cytarabine 8 mg/mq bis daily by subcu-
taneous injection for 2 weeks and all-trans retinoic acid 30 mg bis daily + D3
0,5 ug bis daily for 5 weeks. This therapy was started after a median time of 3
months from CR achievement and was continued for 4 years or until relapse. 

Figure 1. 

Results: The two groups of patients were balanced with regard to both patient
and disease characteristics, in particular median age (63 years) and preva-
lence of unfavourable karyotype (24% versus 28%). Relapse incidence (RI) was
significantly lower in the maintenance group than in the control group: 53,6%
versus 83,3% at 3 years and 67,5% versus 88,5% at 5 years, respectively (P
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0,004). Disease free survival (DFS) too was better in the maintenance group
with a median of 21 months (ms) vs 9 ms in the control group (P 0,012). The
reduction in the relapse rate led to an overall survival (OS) advantage too, with
a median OS of 40 ms and survival rates at 3 and 5 years of 51.4% and 34.5%,
respectively, in the maintenance group compared to a median OS of 16 ms and
21.4% and 12.8% survival at 3 and 5 years, respectively, in the control group
(P 0,003). The presence of unfavourable karyotype negatively affected OS,
but in multivariate analysis maintenance therapy remained an independent
outcome predictor.
Summary / Conclusion: Our maintenance therapy significantly prolonged
patients survival by reducing the relapse incidence. The treatment schedule
was safe and well tolerated. Therefore, our results suggest that a different
strategy of post-remission therapy based on the association of differentiating
agents and low dose chemotherapy might improve the outcome of poor risk
AML/MDS patients. These data, however, need to be confirmed in a larger
prospective study.

P062

A STUDY OF ELACYTARABINE IN RELAPSED OR REFRACTORY AML
EVALUATING CARDIAC SAFETY AND PHARMACOKINETIC PROPERTIES
S Knapper1,* T Chevassut2, R Duarte3, J Bergua4, O Salamero5, M Johansen6,
P Hals6, S Hagen6, T Bergeland6, T Jacobsen6, A Gianella-Borradori6, P Voiri-
ot7, M Smith8
1University Hospital of Wales, Cardiff, 2Royal Sussex County Hospital,
Brighton, United Kingdom, 3Department of Haematology, L’Hospitalet de Llo-
bregat, Barcelona, 4Hospital San Pedro de Alcántara, Cáceres, 5Hospital Uni-
versitari Vall d’Hebron, Barcelona, Spain, 6Clavis Pharma, Oslo, Norway, 7Car-
diaBase, Nancy, France, 8St Bartholomews Hospital, London, United Kingdom

Background: Elacytarabine, an elaidic acid ester derivative of cytarabine, has
pharmacokinetic (PK) and pharmacodynamic properties that may lead to
improved clinical outcome (Adema et al 2011) compared to cytarabine (ara-C).
Elacytarabine is metabolized to active cytosine arabinoside 5`-triphosphate
(ara-CTP) and inactive ara-U. The compound has reached phase III of clinical
development for the treatment of patients with relapsed or refractory acute
myeloid leukaemia (AML). 
Aims: The on-going study was designed to evaluate the cardiac safety and PK
of elacytarabine. In addition the clinical efficacy and safety were evaluated.
Methods: Elacytarabine for infusion 7.5 mg/mL was administered at 2000
mg/m2/day as a continuous intravenous infusion (CIV) for 120h to adult patients
with relapsed or refractory AML. Blood samples for PK analyses were collect-
ed and electrocardiography (ECG) was assessed pre-treatment, during treat-
ment and after treatment at specified time-points. The PK was characterised
by compartmental as well as non-compartmental analyses. The ECG was cen-
trally monitored. Safety and efficacy were assessed. Patients are followed for
relapse and survival for at least six months.
Results: Forty-three patients [26 males, 17 females, median age 64 years
(range 18-77), ECOG PS 0-1] were treated with elacytarabine. All patients had
previously been treated with ara-C, and had relapsed or were refractory follow-
ing previous treatment. Of these 43, 23 had blood sampled using a rich-sam-
pling protocol for PK characterization and 30 had ECGs taken with matching
blood sample collection for determination of plasma concentration of elacy-
tarabine and its metabolites. Thirty-six patients were evaluated for response
and the overall response rate was 42% with nine patients achieving a complete
remission (CR) and six patients a complete remission but with incomplete blood
count recovery (CRi) following study treatment. The most frequently reported
non-haematological adverse events (CTCAE grade ≥3) were infections, febrile
neutropenia, hyponatremia, hypokalaemia and increased alanine aminotrans-
ferase. The ECG assessments showed that 12 of 30 patients had a change in
the QTcF interval from baseline to peak by >30 msec, in addition three patients
had a change in the QTcF interval from baseline to peak by >60 msec. This
increase seemed to be unrelated to the plasma concentrations of elacytarabine,
ara-C and ara-U and there were no concomitant torsades de pointes. No patient
had a peak QTcF above 500 msec. The most frequently reported cardiac
adverse events was tachycardia (six patients). One patient experienced a grade
3event of; all others were grade 1 or 2. The plasma concentrations of elacy-
tarabine and ara-C declined rapidly once the infusion was stopped. Using non-
compartmental analysis, the median terminal half-life and total clearance for
elacytarabine were 12.8 h and 4.6 L/h/m2. For ara-C and ara-U the median ter-
minal half-lives were 2.6 and 8.9 h, respectively.
Summary / Conclusion: Elacytarabine is a novel anti-leukemic agent in devel-
opment for treatment of patients with advanced AML. Its efficacy, tolerability,
safety and PK characteristics make it a promising single agent treatment for
patients with relapsed or refractory AML. Finale results will be presented at the
meeting.

P063

MULTI-LINEAGE DYSPLASIA AS ASSESSED BY IMMUNO-PHENOTYPE
HAS NO IMPACT ON OUTCOME OF ACUTE MYELOID LEUKEMIA WITH
MUTATED NUCLEOPHOSMIN (NPM1)
F Mannelli1,* S Bencini1, G Gianfaldoni1, V Ponziani1, I Cutini1, B Scappini1,
F Pancani1, C Biagiotti1, M Bonetti1, G Longo1, A Bosi1
1Hematology, University of Florence, Florence, Italy

Background: World Health Organization (WHO) classification of myeloid neo-
plasms considers AML with multi-lineage dysplasia (MLD) as a separate sub-
set. Morphologic assessment of residual hemopoiesis at AML diagnosis is the
standard criteria for defining MLD. The prognostic value of MLD is still under
debate due to technical and biologic reasons. Technical reasons include: i)
residual non-blast cells are few at AML diagnosis; ii) morphology is an opera-
tor-dependant technique. Moreover, MLD-related poor prognosis is supposed
to rely on neoplastic progression: MLD would imply a pre-existing myelodys-
plastic syndrome (MDS). On the other hand, MLD might merely be the result
of pathologic differentiation/maturation by the leukemic clone. A major contro-
versy concerns the significance of MLD in NPM1-mutated (NPM1+) AML. This
issue has major implications since NPM1+ status correlates with a relatively
good prognosis (especially when FLT3-wt). Falini et al (Blood 2010) showed
that morphologic MLD has no impact on biologic and prognostic features of
NPM1+ AML.
Aims: To investigate the prognostic significance of MLD in NPM1+ AML by a
technique alternative to morphology. Flow cytometry (FC) is emerging as a
useful method to study dysplasia, mainly by investigating the expression of
key antigens along with maturation. The application of FC to maturing cell com-
partments at AML diagnosis can provide some advantages compared to mor-
phology: i) the amount of studied cells is much larger; ii) phenotypic parame-
ters can be quantified and referred to controls and thus reliably standardized.
Methods: Patients: 70 pts with NPM1+ AML were included and characterized
according to standard criteria (morphology, karyotype, molecular genetics).
Flow cytometry: FACSCanto II (BD) and Infinicyt software (Cytognos) were
used for data acquisition and analysis, respectively. Some major bone marrow
compartments (blast cells; maturing granulocytic, monocytic and erythroid com-
partments) were identified on the basis of light scatter and reactivity for CD45
and CD34. We adapted to AML an approach previously described for MDS
(Matarraz et al, Leukemia 2008): MLD was appraised through an immuno-phe-
notypic score (IPS) including 18 parameters (14 for granulocytic and 4 for ery-
throid lines).
Results: MLD was analyzed in 70 intensively treated NPM1+ AML cases.
Median age was 57 (24-70). Median white blood count (WBC) was 48.0 x 109/L
(1.2-260.0). Karyotype was normal in 62 (88.6%) pts. FLT3-ITD occurred in 27
pts (38.6%). MLD was assessable by morphology in 66 cases; according to
WHO criteria, 24 (36.4%) showed MLD. IPS was calculated in all 70 pts. Medi-
an IPS value was 6.25 (range 0.5-18.5). Pts were categorised according to IPS
higher (IPS+) or lower-equal (IPS-) than the median. Age, WBC and incidence
of morphologic MLD were not different in IPS groups. IPS+ group showed low-
er incidence of FLT3-ITD (25.7% vs 51.4%; P=0.048); interestingly, Falini et al
(Blood 2010) have reported analogue results with morphologic analysis. CR
rate was not different in IPS- (82.9%) and IPS+ (74.3%; P=0.56) groups. IPS
did not affect disease-free survival and overall survival, as displayed in Figure
1 A-B. FLT3 status confirmed its prognostic value in our cohort (Figure 1 C-D).
Summary / Conclusion: This study provides evidence that MLD, as assessed
by flow cytometry, does not influence clinical characteristics and outcome of
NPM1+ AML. These findings further support NPM1+ AML to be considered as a
separate entity and its prognostic assessment should not be based upon MLD.

Figure 1. 
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COMPREHENSIVE GENE MUTATION ANALYSES IN ACUTE MYELOID
LEUKEMIA: OVERLAP OF THE GENE MUTATIONS ARE IMPORTANT FOR
THE PROGNOSIS OF THE INTERMEDIATE RISK KARYOTYPE GROUP
S Wakita1,* H Yamaguchi1, T Ryotokuji1, T Hirakawa1, I Omori1, T Kitano1, 
K Arai1, F Kosaka1, K Dan1, K Inokuchi1
1Division of Hematology, Department of Internal Medicine, Nippon Medical
School, Tokyo, Japan

Background: Molecular abnormalities in acute myeloid leukemia (AML) have
been revealed to be important. 
Aims: To clarify their importance, we analyzed de novo AML patients with the
intermediate risk karyotype for molecular abnormalities in C/EBPα, NPM1, MLL-
PTD, FLT3, N/K-RAS, DNMT3a, IDH1/2 and TET2 genes.
Methods: We analyzed samples from 142 AML patients with the intermediate
risk karyotype diagnosed at Nippon Medical School Hospital from 2000 to 2012.
Bone marrow or peripheral blood samples containing 20% or more blast cells
were used for analyses. Mutation analyses were performed using PCR ampli-
fication for FLT3-ITD and MLL-PTD, and direct sequence for NPM1, C/EBPα,
DNMT3a, IDH1/2, TET2 and N/K-RAS. 
Results: The NPM1, DNMT3a, FLT3-ITD, IDH1/2, TET2, C/EBPα, N/K-RAS
and MLL-PTD mutations were detected in 40.1%, 26.8%, 24.6%, 18.3%, 17.6%,
14.8%, 13.4% and 6.3% of our cohort, respectively. Many gene mutations were
found to be overlapped, but mutations of TET2 and IDH1/2, FLT3-ITD and N/K-
RAS mutation were mutually exclusive. When we performed prognostic analy-
ses for mutations of these genes, DNMT3 mutation and FLT3-ITD were isolat-
ed as a poor prognostic factor in overall survival (OS) as previously reported
(DNMT3a mutation: P=0.0056) (FLT3-ITD: P=0.0077). Moreover, in the FLT3-
ITD positive cases, OS of patients with DNMT3a R882 mutation was significant-
ly shorter than those without R882 mutation (P=0.0256). On the other hand,
NPM1 and C/EBPα mutation known as a favorable prognostic factor in the
FLT3-ITD negative cases did not affect the prognosis. Patients with DNMT3a,
FLT3-ITD, NPM1, IDH1/2, TET2 and C/EBPα, mutations frequently had over-
lapping gene mutations in 92.1%, 82.9%, 77.2%, 76.9%, 72.0% and 38.1%,
respectively. Furthermore, the prognosis of these AML patients could be clas-
sified by the number of overlapping mutations of these genes except no muta-
tion group (Figure 1, P<0.0001), and their prognostic importance was also
shown after excluding FLT3-ITD positive cases (P=0.0034). Additionally, in
patients with multiple gene mutations, DNMT3a mutations, especially of R882
mutations, were found highly frequently (DNMT3a: P<0.0001) (DNMT3a R882:
P<0.0001). 
Summary / Conclusion: Our study revealed that the gene mutations appeared
to be overlapped, and the number of these gene mutations significantly affect-
ed the prognosis. Intriguingly the DNMT3a mutation may contribute to an occur-
rence of other gene mutation by giving genetic instability to acute myeloid
leukemia cells.

Figure 1. 
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MEDIUM-SIZED FLT3 INTERNAL TANDEM DUPLICATIONS CONFER
WORSE PROGNOSIS, THAN SHORT AND LONG DUPLICATIONS
M Koszarska1,* B Andras1, N Papp2, D Czifra2, O Csacsovszki2, A Batai2, E
Adam2, A Kozma2, N Lovas2, A Sipos2, J Dolgos2, S Fekete2, P Remenyi2, T
Masszi2, A Tordai2, H Andrikovics2
1Hungarian National Blood Transfusion Cervice, 2Department of Hematology
and Stem Cell Transplantation, St. Istvan and St. Laszlo Hospital, Budapest,
Hungary

Background: The internal tandem duplication (ITD) of the fms-like tyrosine
kinase 3 (FLT3) gene occurs in about 25% of adult acute myeloid leukemia

(AML) patients. Several previous studies attempted to characterize the impact
of the size and the load of FLT3-ITD. While high mutant-to-wild type ratio was
repeatedly shown to be associated with adverse prognosis, different conclu-
sions emerged about how the length of the duplication may influence the out-
come.
Aims: To investigate the frequency of FLT3-ITD mutations and the possible cor-
relation between FLT3-ITD insertion size and clinical associations and progno-
sis in AML patients.
Methods: 388 AML patients (184 males/204 females; median age: 51; range:
16-93 years) diagnosed and followed between 2001-2009 were enrolled in the
study. Remission and relapse rates and survival were analyzed for 324 patients
younger than 60 years and treated with curative intention. FLT3-ITD mutations
were studied using PCR followed by capillary electrophoresis.
Results: FLT3-ITD mutations were detected in 82/388 (21.1%) cases. The
presence of ITD was related to de novo AML etiology (P<0.001). It associated
more frequently with M5 [34% (25/74) ITD+ vs. 15% (40/273) ITD-; P=0.0004].
ITD+ patients presented with significantly higher WBC counts and LDH at diag-
nosis (both P<0.001). ITD+ associated with intermediate risk cytogenetics [86%
(65/76) ITD+ vs. 50% (147/292) ITD-; P<0.001] and NPM1 mutation [59%
(47/80) ITD+ vs. 16% (50/304) ITD-; P<0.001]. In our entire patient cohort,
ITD+ itself did not associate with adverse prognosis, only relapse rate seemed
to be increased [65% (33/51) in ITD+ vs. 51% (88/174) ITD-; P=0.08]. The
FLT3 ITD- and NPM+ subgroup showed better overall and disease free survival
(OS and DFS) in the intermediate and normal karyotype subgroups. In contrast,
FLT3-ITD mutants with insertion length shorter or longer than 48bp, showed
similar clinical characteristics at diagnosis, but profoundly different treatment
outcome in the entire AML group. Longer ITDs were associated with higher ear-
ly death ratio [17% (5/30) ITD>48bp vs. 0% (0/38) ITD<48bp; P=0.01]; a ten-
dency toward higher relapse rate [84% (16/19) ITD>48bp vs. 55% (17/31)
ITD<48bp; P=0.06]; resulting in worse OS (P=0.02) and DFS (P=0.005).
Patients with ITD>48bp had worse OS and DFS compared to ITD negative
patients (n=255; P=0.04; P=0.013 respectively). Interestingly individuals with
longer than 60bp insertions (ITD>60bp; n=15) showed better OS and DFS com-
pared to patients with insertion between 48 and 60bp (ITD48-60bp; n=15,
P=0.014; P=0.019 respectively). Median survival at 24 months was 0% in
ITD48-60bp, 40±3% in ITD negative, 45±8% in ITD<48bp and 33%±12% in
ITD>60bp AML groups.
Summary / Conclusion: Our results suggest that the length of ITD mutations
may influence disease outcome, in a way that medium-sized FLT3 ITDs (48-
60 bp) may confer worse prognosis than shorter or longer mutations. As a pos-
sible explanation, ITD was reported to lead to the constitutive activation of the
kinase domain by disrupting the autoinhibitory interaction between the jux-
tamembrane domain and activation loop. In line with this hypothesis, longer
ITDs could lead to more profound destabilization of the inactive kinase. On the
other hand, longer ITDs were reported to be inserted more C-terminally in the
FLT3 protein, which may cause increased interference with the kinase activity,
leading to a reduced transforming capacity.

P066

CHARACTERIZATION OF FLT3 AND NPM1 MUTATIONS IN 17,783 AML
PATIENTS
N Adams1,* T Fodrie2, F Neff1, A Cubbon1,2
1LABPMM GMBH, Martinsried, Germany, 2LabPMM LLC, San Diego, United
States

Background: A recent series of publications confirms that FLT3 internal tan-
dem duplications (ITD) mutations are driver mutations for acute myeloid
leukemia (e.g., Smith et al., Nature. 2012. 485:260-3). From 2008 through Feb-
ruary 2013 our laboratories assayed bone marrow specimens and peripheral
blood 17,783 AML patients to identify and characterize ITD, FLT3 tyrosine
kinase domain (TKD) and NPM1 mutations.
Aims: A systematic review of the data derived from testing 17,783 patient sam-
ples for ITD, TKD, and 2743 patients for NPM1 mutations.
Methods: The ITD and TKD containing regions of the FLT3 gene, and exon 12
of NPM1 gene were amplified using PCR. The size of the ITD and NPM1 ampli-
con products were determined by capillary electrophoresis. The TKD amplicon
product was first digested with the EcoRV restriction enzyme and presence of
the mutation was determined by capillary electrophoresis. We determined the
rates of mutation for age/gender groups, and probed the dataset for trends for
co-incident evidence of mutations. Patients older than 100 were allocated to the
90-100 years age group. The mutations in ITD positive patients (n=3,240) were
assessed and characterized by ITD insertion size, number of insertions and the
presence of a concurrent TKD or NPM1 exon 12 mutation.
Results: For all mutations, the highest mutation rates were found in samples
in the middle age range and were lower in younger and older patients (e.g. 10-
20 years ITD 19.4%, TKD 4.1%, NPM1 22.1%; cf 30-40 years ITD 21.9%, TKD
7.6%, NPM1 22.1%; cf 80-90 years ITD 12.7%, TKD 4.5%, NPM1 5.1%). The
positive rate in females was higher compared to male subjects (14% higher for
all ages, but 48% higher in the 50-60 years age group). For all patients who test-
ed positive for an ITD mutation, there is an increased chance that they will test
positive for the TKD mutation. In the 20-50 years age group, this rate is 15%;
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between 80-90 years the co-mutation rate is 55% increased in a TKD positive
result compared to the chances of being positive over all. Similar trends are
seen when comparing other combinations. ITD insertions varied from 3bp to
382bp with over 50% of insertions less that 57bp. Approximately 9% harbour
the TKD mutation and >29% contained more than one ITD insertion. Of patients
(n=304) also tested for NPM1 48% had a detectable exon 12 mutation.
Although the majority of AML patients harbouring ITD mutations have a single
mutation and an ITD that is <57bp, more than 9% of patients had ITD muta-
tions that were more than 100bp in size.
Summary / Conclusion: The rate of FLT3 ITD and TKD mutations seen in this
patient population (22.5%, n=17783) is similar to the 23% (n~53000) reported
by the Wellcome Trust Sanger COSMIC DB (www.sanger.ac.uk/genetics/
CGP/cosmic/) for all mutations in FLT3. Forty eight percent of FLT3 ITD posi-
tive patients also had a NPM1 mutation.

P067

THERAPY-RELATED MYELOID NEOPLASMS: REPORT OF THE ITALIAN
NETWORK ON SECONDARY LEUKEMIAS
L Fianchi1,* M Voso1, A Candoni2, G Gaidano3, M Criscuolo1, G Specchia4, 
E Pogliani5, B Monarca6, L Maurillo7, C Mecucci8, M Breccia9, F Aversa10, 
R Musto11, M Rondoni12, C Fozza13, R Invernizzi14, A Spadea15, S Fenu16, G
Buda17, M Gobbi18, V Santini19, S Mancini20, A Molteni21, L Pagano1, 
G Leone1
1Hematology Department, Università Cattolica Sacro Cuore Roma, Rome,
2Hematology Department, Università di Udine, Udine, 3Hematology Depart-
ment, Università di Novara, Novara, 4Hematology Division, Università di Bari,
Bari, 5Hematology Division, Ospedale San Gerardo, Monza, Monza, 6Hema-
tology Department, Ospedale Sant’Andrea, Roma, 7Hematology Department,
Policlinico Universitario Tor Vergata, Roma, Roma, 8Hematology Department,
Università di Peruglia, Perugia, 9Hematology Department, Universtà La Sapien-
za, Roma, Roma, 10Hematology Department, Università di Parma, Parma,
11Dipartimento di Onco-ematologia, , IRCCS, Rionero in Vulture, Rionero in Vul-
ture, 12Hematology and Transplantation Division, Università di Siena, Siena,
13Department of Biomedical Sciences , Università di Sassari, Sassari, 14Med-
icine department, Università di Pavia & Fondazione IRCCS Policlinico San
Matteo, Pavia, 15Hematology Division, Istituto Nazionale Tumori Regina Ele-
na, 16Hematology Division, Ospedale S. Giovanni-Addolorata, Roma, 17Hema-
tology Division, Università di Pisa, Pisa, 18Hematology Department, Università
di Genova, Genova, 19Hematology Department, Universita di Firenze, Firen-
ze, 20Hematology Division, Ospedale S. Camillo, Roma, 21Hematology Divi-
sion, Ospedale Niguarda, Milano, Italy

Background: In 2001, the World Health Organization (WHO) recognized ther-
apy-related myeloid neoplasms (t-MN) as a distinct entity including acute
myeloid leukemia (AML) and myelodisplastic syndromes (MDS). At present,
about 10% of all AML patients have a previous history of exposure to
chemotherapy and/or radiation for a primary malignancy or autoimmune dis-
ease. 
Aims: In 2009, we initiated through a Web-database an epidemiological reg-
istry, with the purpose of collecting t-MN observed at Italian Hematological or
Oncological Divisions. Demographic and clinical information on individuals with
t-MN were included in the database whose access was restricted to selected
users and was password-protected.
Methods: Between May 2009 and December 2012 a total of 275 patients
observed at 21 Italian Centers [119 males and 154 females; median age 64
years (range 24-88 years)] with secondary leukemia were registered in the
web-database. Patients were diagnosed with a t-MN between 1999 and 2012,
with 246 cases arising after chemo or radiotherapy for a primary malignancy
or immunosuppressive therapy for an autoimmune disease, while in 29 cases
leukemia represented a second cancer in patients treated for a primary malig-
nancy with surgery alone.
Results: The primary malignancy (PM) was a hematological neoplasm in 115
cases (42%), a solid tumor in 152 cases (55%), an autoimmune disease in 8
patients (3%). Thirteen patients (5%) had a history of two or more previous can-
cers. Among hematological malignancies, the most frequent PM were lympho-
proliferative diseases (83/115 cases), while breast cancer (62/152 cases) was
the most frequent primary solid tumor. In particular, hematological PM were: 83
lymphoprolipherative diseases (62 Non Hodgkin and 17 Hodgkin lymphoma,
4 chronic lymphocytic leukemia); 12 Multiple myeloma; 1 Acute lymphoblastic
leukemia; 4 Acute myeloid leukemia (acute promielocytic leukemia in 2 cases).
There were also 15 patients with a previous history of myeloproliferative neo-
plasms (10 Myelofibrosis; 3 polycitemia vera; 2 essential thrombocythemia).
Sites of primary solid tumors were: 62 Breast; 37 Urogenital (17 prostate; 7
bladder; 1 kidney; 7 uterus; 5 ovarium) ; 17 Colon-rectal; 11 Lung; 7 Thyroid;
6 CNS; PM were localized at sites uncommon for t-MN in 11 patients (1 stom-
ach, 4 skin, 4 oropharynx; 2 sarcoma); 1 unknown. Eigth patients had previ-
ously received immunosuppressive therapy for a rheumatologic disease (5
with mitoxantrone and 3 with methotrexate). Two-hundred-eight patients had
previously received chemotherapy for their primary malignancy, associated to
radiotherapy in 79 cases. RT represented the only primary treatment in 38 cas-
es. Median latency between PM and t-MN was 6.6 years (range 0.2-48). No

differences were observed in age of patients (P=0.09) or in the median laten-
cy (P=0.20) between t-MN after lymphoprolipherative diseases or after breast
cancer. According to morphology, t-MN were classified as 172 AML, 97 MDS
and 6 ALL. Kariotype was available for 188 patients only and was unfavorable
in 65 patients (complex in 51 patients including del(7) in 36 cases; 14 cases
with isolated del(7)]. A recurrent chromosomal translocation was present in 12
patients only [3 t(8;21), 8 t(15;17) and 1 inv(16)]. One-hundred-forty-eight
patients received chemotherapy for t-MN, while the hypomethylating drug Azac-
itidine was administered to 54 patients. Fifty-four patients underwent bone mar-
row transplantation (39 allogeneic and 15 autologous). Median OS from the t-
MN diagnosis was 9.4 months (range 0.2-128+).
Summary / Conclusion: The incidence of t-MN is rising as a result of the
increasing number of cancer survivors. Lymphoprolipherative diseases and
breast cancer result as the most common primary malignancies at risk of devel-
oping this disorder.

P068

AZACITIDINE FOR RELAPSE TREATMENT IN MYELOID MALIGNANCIES
FOLLOWING ALLOGENEIC HAEMATOPOIETIC STEM CELL TRANSPLAN-
TATION
B Tessoulin1,* P Chevallier1, S LeGouill1, P Moreau1, P Peterlin1, A LeBour-
geois1, M Mohty2, T Guillaume1
1Clinic of Hematology, University Hospital, Nantes, 2Clinic of Hematology, Uni-
versity Hospital-Saint Antoine, Paris, France

Background: Relapse after allo-HSCT for acute myeloid leukemia (AML) and
myelodysplastic syndromes (MDS) remains the main cause of treatment fail-
ure and is associated with poor prognosis and short survival. Pharmacological
immune-modulatio, chemotherapy with or without DLI(Donor Lymphocyte Infu-
sion) or second allo-HSCT are classically used as slavage therapy, but usual-
ly yield disappointing results with a relatively high toxicity, highlighting the need
for novel salvage therapies in this situation. 
Aims: We aimed to assert the safety and efficacy of the hypomethylating agent
5-Aza with a standard dosing (75 mg/m2/d for 7 days) as a salvage regimen at
relapse after Allo-SCT for myeloid malignancy, associated or not with DLI.
Methods: Between Sept. 2006 and Sept. 2012, thirty-one pts (median age, 57
y (range, 14-69) with de novo AML, n=13; secondary AML, n=6; MDS, n=11;
MPN, n=1, were treated in our institution with AZA for relapse occurring at a
median of 3.7 months (range, 1.7-37.6) after allo-HSCT. 
Results: AZA was given SC at 75 mg/m2/d for 7 days per cylce. Grade III-IV
toxicities were observed in 32% of cases. AZA had to be discontinued due to
toxicity in 8 pts. 35% of the pts had to be readmitted to hospital due to compli-
cations of AZA. No de novo GVHD was reported during AZA therapy. Eleven
pts achieved a response: 7 partial responses, 4 complete responses, with a
median time to best response of 92 d (range, 35-247). The median overall sur-
vival (OS) time from treatment with AZA for the whole group was 153 days
(range, 39-928) without any difference in survival between patients receiving
or not subsequent DLI or other additional treatments. In univariate analysis,
achieving a response to 5-Aza improved the OS (308d vs 108d) whereas hav-
ing a monosomic or complex caryotype impaired the OS (118 vs 188, 105 vs
198, respectively), there was no interaction between rate of response to 5-aza
and caryotype characteristics, except for a trend between having a complex
caryotype and non-response to 5-Aza (OR=0,16 [P=0,11]). With multivariate
analysis, only the response to 5-Aza and the monosomic caryotype did still have
a significant level to impact the OS. Of note, the DLI had no significative ben-
efit, even for people obtaining a response (31months with DLI vs 13m without)
in our small cohort.
Summary / Conclusion: These findings suggest that AZA might be a potential-
ly effective strategy for relapse of high risk myeloid malignancies post allo-HSCT,
without unexpected toxicities or de novo GVHD. Prospective studies, but also pre-
emptive strategies using AZA are needed in such high risk diseases.

Figure 1. 
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P069

MONITORING MINIMAL RESIDUAL DISEASE IN NPM-1 MUTATED ACUTE
MYELOID LEUKEMIA. PRELIMINARY RESULTS AT A SINGLE INSTITU-
TION 
C Pagani1,* E Borlenghi1, E Cerqui1, G Ruggeri2, F Antoniazzi1, F Schieppati1,
C Lamorgese1, C Cattaneo1, M Chiarini3, G Rossi1
1UO EMATOLOGIA, 2III Laboratorio, 3Laboratorio Biotecnologie, Spedali Civi-
li, Brescia, Italy

Background: The measure of minimal residual disease (MRD) can be a reli-
able prognostic tool in patients (pts) with acute myeloid leukemia (AML), even
in those with better prognosis because of NPM-1 mutation.
Aims: To identify pts at higher risk of relapse westudied MRD by real-time
quantitative PCR of NPM-1 (Gorello, 2006) at different time points, compared
with WT-1 expression quantification (Cilloni, JCO 2009) and with identification
of aberrant leukemia-associatedimmunophenothypes (LAIPs) by six-color mul-
tiparametric flow cytometry (MFC).
Methods: From June 2010 to January 2013, we observed 31 de novo, consec-
utive NPM-1 mutated pts (1 B-type, 30 A-type) [M/F 15/16; median age 60y
(range 30-75y)], treated according to GIMEMA AML17 and NILG AML00 pro-
tocols. At diagnosis, 26/31(83.8%) had normal karyotype and 5 had chromo-
somal abnormalities; FLT3-ITD was detected in 10/30 (33,3%) cases. Periph-
eral blood (PB) and bone marrow (BM) samples were collected at diagnosis,
after induction, consolidation and at the end of therapy. The cut-off value used
for MFC detection of MRD was 0.1% after induction (Al-Mawali, 2009) and
0.035% after consolidation (Buccisano, 2010).
Results: Complete remission (CR) was achieved in all pts after one course of
chemotherapy (ICE or MICE or FLAG). Relapse occurred in 6 (19.3%) at a
median of 12 months (range 6-17) from the achievement CR and 1,5 months
(range 1-7) from the end of therapy. Median follow-up was 12 months (1-41).
MRD data at different time points were evaluated as predictors of relapse risk.
There weren’t differences in the pretreatment parameters of CCR vs relapsed
pts, particularly median age (60 vs 63 y), FLT3-ITD mutation (36% vs 20%) and
chromosomal aberrations (19% vs 20%), respectively. The median level of
NPM-1/ABL x 104 was significantly lower in CCR then in the relapsed pts [50054
(range 380-97280) vs 96175 (range 843-132390), (P 0.039 Student’s T test)].
At CR achievement and after consolidation, the negativity of NPM-1, consider-
ing all the series, was achieved in 4/29 (13,8%) and in 10/27 (37%) respective-
ly, without difference between the 2 groups of pts. The decrease of NPM-1 lev-
el compared to pretreatment levels was greater in CCR then in relapsed pts
(40,6% vs 20%>P 0.3 Fisher’s test). At the end of therapy NPM-1 was unde-
tectable in 11/19 pts (57,9%), with significant difference between CCR and
relapsed pts (11/13 vs 0/6: p0.001 Fisher’s exact test). The WT-1 was over-
expressed in PB and in BM in all pts, without differences between PB vs BM
and CCR vs relapsed pts. Significantly more pts who obtained the WT-1 nor-
malization levels (<213/abl x104) in BM after CR did not relpase(P 0,009-Fish-
er’s test). LAIPs were identified in 21/25 (84%) at diagnosis; 9/19 (47.3%) and
4/18 (22,2%) had MRD negative in MFC in the post induction and after consol-
idation, respectively, without differences in 2 groups. The overall survival
between 2 groups was significantly different (P 0.017).
Summary / Conclusion: In AML patients with NPM-1 mutation, only NPM
median levels among pretreatment parameters including FLT3-ITD status, age
and additional chromosomal aberrations, significantly influenced prognosis.
Achieving WT-1 negativity post induction and, more strongly, NPM-1’s negativ-
ity at the end of therapy, as reported also by Kronke (JCO, 2011), significantly
predicted continuous CR. The role of NPM-1 clearance during treatment and
of LAIPs MRD levels need further studies.

P070

THE PROGNOSTIC IMPACT OF ADDITIONAL KARYOTYPIC ABNORMAL-
ITIES IN T(8;21) ACUTE MYELOID LEUKEMIA
L Zhentang1,* H Fung1, N Hin2, L Zi Yi2, C Xin1, C Charles1, H Aloysius1
1Haematology, Singapore General Hospital, 2Haematology-Oncology, Nation-
al University Cancer Institute, Singapore, Singapore

Background: Acute myeloid leukemia (AML) with translocation (8;21)(q22;q22)
is associated with a favourable prognosis with standard treatment for AML with
an overall survival of 50-60% based on large databases. However, significant
heterogeneity appears to exist amongst the patients diagnosed with t(8;21)
AML, with some patients experiencing early relapse and subsequently refrac-
tory disease. In addition, a few Asian studies also showed that t(8;21) was not
found to be associated with a better survival compared with normal risk AML,
suggesting that unidentified genetic polymorphism might be at play.
Aims: We aim to perform a retrospective analysis of patients with t(8;21) AML
from registry databases in the National University Hospital (NUH) and the Sin-
gapore General Hospital (SGH) looking at prognostic factors that may influence
outcomes of these patients.
Methods: Patients diagnosed with t(8;21) AML identified from the registry were
included in the review. Those who did not receive induction chemotherapy were
excluded. Univariate survival and outcomes data were analysed according to
demographic and cytogenetic subgroups using the Kaplan Meier method. Mul-

tivariate analysis of the different subgroups was performed using cox-regres-
sion.
Results: 61 patients were available for analysis. The median age was 38 years
old (interquartile range (IQR): 25-51 years), 31.1% of patients were younger
than the age of 30. 47.5% of the patients were female. The median total white
count was 11.65x109/L (IQR: 5.75-25.68) and median bone marrow blast was
60% (IQR: 40-77%). 
5 patients were excluded from analysis of overall survival and progression sur-
vival as they did not receive intensive chemotherapy with curative intent. The
median follow up time was 81.3 months (range: 1.4 to 178 months). 3 patients
(5.4%) of the patients did not attain a complete remission after induction and
required a second induction. Overall survival at 8 years was 61.9% and relapse
free survival was 50.6% Most of the patients relapsed within 15 months after
initiation of induction treatment. In univariate analysis, the age of > 30, > 1
additional structural cytogenetic abnormality and the presence of additional
chromosomal abnormalities other than sex chromosome or 9q deletion appears
to be associated with a worse overall survival. In particular, t(8;21) AML asso-
ciated with additional chromosomal abnormalities other than sex chromosome
or 9q deletion is associated with only 22.7% 8 year survival compared with
82.2% 8 year survival in those with an additional sex chromosome or 9q dele-
tion (P=0.001). This remained significant after multivariate analysis, HR 4.14
(95% CI: 1.02-16.95). C-Kit mutation analysis was performed on 42(68%)
patients, D816 mutation was found in 8 (19%) of the patients. The presence of
D816 mutation showed a trend towards worse relapse free survival (P=0.059)
but not overall survival (P=0.32).
Summary / Conclusion: There is significant heterogeneity amongst the t(8;21)
AML cohort, those with complex cytogenetics or additional chromosomal abnor-
malities other than sex chromosome or 9q deletion appear to be associated with
a worse prognosis. Further analysis using whole exome sequencing is under-
way to further identify partner mutations that may affect the prognosis of this
cohort of patients.

P071

BAALC GENE EXPRESSION REDUCTION DURING INDUCTION PREDICTS
OUTCOME IN ACUTE MYELOID LEUKEMIA
V Ponziani1,* F Mannelli1, G Gianfaldoni1, B Scappini1, I Cutini1, G Longo1, 
C Biagiotti1, F Pancani1, M Bonetti1, S Bencini1, A Bosi1
1Hematology, Careggi Hospital, Florence, Italy

Background: Age, cytogenetics and secondary versus de novo disease are the
most important factors predicting CR in AML patients. These factors provide a
pre-treatment stratification in risk groups with different probabilities to obtain CR
but they are not sufficient to predict the individual response to induction treat-
ment that is variable. Moreover, to collect the necessary information in time to
allow stratification at diagnosis is not generally possible. Recently, a variety of
novel molecular markers have refined the risk stratification of intermediate-risk
AML; in addition altered genes expression have been proposed as important
prognostic marker. BAALC (Brain And Acute Leukemia, Cytoplasmic) is a gene
located on chromosome 8q22.3, it encodes a protein with unknown function.
BAALC expression was found mainly in CD34+ cells but is restricted to the com-
partment of progenitor cells, while no expression was detected in mature bone
marrow or circulating white blood cells. High BAALC expression levels were
shown to be associated with treatment outcome in AML.
Aims: In our previous studies we displayed that early peripheral blast clearance
(PBC), as assessed by flow cytometry and by WT1 copy reduction, well corre-
lates with first course response and CR attainment in AML. We investigated
whether assessment of BAALC transcript levels in peripheral blood the first
days during standard induction therapy could provide information on the
chemosensitivity of leukemic blasts and predict for clinically relevant end points.
Methods: We explored the kinetics of BAALC transcript to estimate PBC in
peripheral blood samples collected on day 1 (immediately before starting ther-
apy) and on day 5 (the fifth day after start of treatment, immediately before
cytarabine infusion) in 57 adult patients with AML. Written informed consent was
obtained in accordance with the Declaration of Helsinki. Quantification of
BAALC gene expression was carried out by real time quantitative PCR using
BAALC ProfileQuant Kit from Ipsogen. We calculated BAALC ratio as the ratio
of copy number measured on day 1 and on day 5. We used median BAALC ratio
as the cut-off to divide the patients into two groups.
Results: Main characteristics of 57 examined patients were: median age 48
years (18-65), median WBC count/microL 13400 (1240-286000), low interme-
diate and high cytogenetic risk group patients number was7, 32, 15 respective-
ly, FLT-3-ITD occurred in 14 patients (24%). The median BAALC ratio in over-
all cohort was 5.82 (range 0.83-373.11). The median BAALC ratio was greater
in patients attaining CR as compared to non responders (10.7 vs 2.04;
P=0.0006). Of 29 patients with a BAALC ratio >5.82, 24 (82%) achieved CR
compared to 11 of 28 patients (41.4%) with a ratio ≤5.82 (P=0.002). We found
that among the 35 patients attaining CR after the “3+7” course, the DFS (Fig-
ure 1A) and OS (Figure 1B) were significantly longer in those patients display-
ing a BAALC ratio >5.82 compared to patients with a BAALC ratio ≤5.82
(P=0.024 and P<0.001, respectively).
Summary / Conclusion: These data confirmed that PBC assessment by
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BAALC kinetics is an early predictor of disease outcome and it allows accurate
stratification of patients since the very first days of therapy; as such, it entails
potential implications for the management of AML, specifically in order to cus-
tomize treatment since the outset.

Figure 1. 

P072

MIDOSTAURIN (MIDO) DEMONSTRATES A FAVORABLE SAFETY PRO-
FILE IN OLDER PATIENTS (PTS) WITH ACUTE MYELOID LEUKEMIA (AML)
OR MYELODYSPLASTIC SYNDROME (MDS)
T Fischer1,* H Kantarjian2, E Feldman3, G Ehninger4, P Larson5, M Khan5, J
Virkus5, R Stone6
1Otto-von-Guericke-Universität Magdeburg, Magdeburg, Germany, 2The Uni-
versity of Texas MD Anderson Cancer Center, Houston, 3Weill Cornell Medical
College, New York, United States, 4Technische Universität, Dresden, Germany,
5Novartis Pharmaceuticals Corporation, East Hanover, 6Dana-Farber Cancer
Institute, Boston, United States

Background: The majority of pts with AML are aged ≥ 60 years (y) and have
therapeutic challenges related to host factors (such as age or comorbidities)
and to intrinsic resistance to available therapies. Fms-like tyrosine kinase recep-
tor 3 internal tandem duplications (FLT3-ITD) are observed in 25-30% of old-
er pts with AML and correlate with poor prognosis. The multitargeted FLT3
tyrosine kinase inhibitor (TKI) mido (PKC412) has demonstrated activity and
tolerable safety as a single agent in pts with systemic mastocytosis (Gotlib et
al. Blood. 2012) as well as in a phase 2 study in AML or high-risk MDS (Fisch-
er et al. J Clin Oncol. 2010). The current subset analysis represents full safe-
ty data from the latter study to better define the safety of mido in older (60-74
y and ≥ 75 y) pts with AML or MDS.
Methods: Pts with relapsed/refractory (r/r) AML or de novo AML not on stan-
dard chemotherapy (n=85) or MDS (n=10) were included. Pts received mido
50 mg (n=51) or 100 mg (n=44) twice daily (BID) in 28-d cycles. All pts received
at least 1 dose of study drug and were evaluable for safety.

Table 1. Most frequent studydrug related-AEs (≥10% of pts unless other-
wise indicated).

Results: Of 95 enrolled pts, 58 were aged 60-74 y (Group A; median 67 y) and
22 were ≥75 y (Group B; median 77 y). Fifteen pts were aged <60 y (Group C).
More pts in Group A vs Group B had r/r disease at baseline (48% vs 14%,
respectively). Pts aged 60-74 y were also more likely to have AML than MDS

(91% vs 82% with AML in Group A and B, respectively), a recurrence within 3
mo of study entry (40% vs 9%), and poorer performance status (WHO ≥2: 12%
vs 5%). The median duration of exposure to mido was shorter in Group A vs B
(44 d [range, 1-332] vs 62 d [range, 12-187]). All pts experienced at least 1
adverse event (AE). The first onset of most AEs occurred by cycle 2. Pyrexia
was the only AE with first onset occurring during or after cycle 3 in ≥ 10% of
pts (n=9, 11%). Study drug–related AEs were experienced by 70% of pts (69%
and 73% of pts in Group A and B, respectively) and were mainly grade 1/2, with
gastrointestinal (GI) toxicity occurring most frequently (Table 1). Rates of drug-
related AEs of any grade were slightly higher in pts aged 60-74 y than in pts ≥
75 y, with the exception of thrombocytopenia, nausea, diarrhea, and anorexia.
Drug-related grade 3/4 AEs were less frequent in pts aged 60-74 y (17% vs 36%
in Group A vs B) and most commonly included hematologic AEs and laborato-
ry abnormalities. No drug–related grade 4 GI AEs were reported. Drug-related
AEs (any-grade and grade 3/4) were more frequent with 100 mg BID vs 50 mg
BID in pts aged ≥75 y, but this dose effect was not observed in pts 60-74 y. Seri-
ous AEs occurred in 58 pts (73%; 42 and 16 pts in Groups A and B, respec-
tively) and most commonly included febrile neutropenia (n=18), pneumonia
(n=18), and pyrexia (n=12). Twelve (21%) and 4 (18%) pts in Groups A and B,
respectively, discontinued study treatment due to AEs, most commonly due to
infections or respiratory, thoracic, and mediastinal disorders. Of the 27 pts who
died on study, more deaths occurred in pts aged 60-74 y (36% and 27% of pts
in Groups A and B), a higher proportion of whom had r/r disease.
Summary / Conclusion: Overall, AEs occurring on mido monotherapy were
less frequent in pts aged 60-74 y than in the small group of pts ≥ 75 y. The most
common AEs were low-grade GI events that resolved with dose modification
or interruption. There were only slight differences in the rates of GI AEs (nau-
sea, diarrhea) between pts aged 60-74 and ≥ 75 y, and fewer AEs, including
GI AEs, were observed in pts aged ≥ 60 than pts < 60 y.

P073

HAEMOSTATIC PARAMETERS AS PROGNOSTIC FACTORS IN ACUTE
MYELOID LEUKEMIA
I Djunic1,* N Suvajdzic-Vukovic1,2, M Virijevic1, A Novkovic3, M Mitrovic1, 
N Colovic1,2, A Vidovic1,2, D Tomin1,2
1Clinic for Hematology, Clinical Center of Serbia, 2Faculty of Medicine, Univer-
sity of Belgrade, 3Clinical Hospital Center Zemun, Belgrade, Serbia

Background: Haemostatic abnormalities are apparent at presentation in a
subset of patients with nonpromyelocytic acute myeloid leukemia (AML).
Recent studies indicated that a high level of fibrinogen at presentation is cor-
related with a poor outcome for patients with AML (Lancet.
2010;376(9757):2000-8; ASH abstract 2011: No 3593).
Aims: The aim of this study was to determine the role of haemostatic param-
eters as prognostic factors for overall survival (OS), complete remission (CR)
rate, disease-free survival (DFS) and early death (ED) in patients with AML.
Methods: This single-center study involved 302 adult patients with nonpromye-
locytic de novo AML during follow-up of 48 months. At presentation of disease
the following haemostatic parameters were evaluated at diagnosis as risk fac-
tors for OS, CR, DFS and ED: fibrinogen level > 4 g/L, prothrombin time (PT)
<60%, activated partial prothrombin time (aPTT) > 35s, D-dimer level >250
ng/mL and International Society for Thrombosis and Haemostasis Scoring Sys-
tem for disseminated intravascular coagulation (ISTH DIC score) ≥ 5. Patients
were treated according to Medical Research Council (MRC) 12 protocol, with
50% reduction of the anthracycline dose for subjects aged > 60 years. Patients
aged >75 years received hydroxyurea per os. Risk factors were identified using
univariate and multivariate analysis.
Results: The mean patients’ age was 57 years (range 19-79 years). Multivari-
ate logistic regression analysis indicated that a high fibrinogen level was the
most significant factor for poor OS (P<0.001, relative risk (RR) = 2.168; 95%
CI 1.574-2.986). In addition, multivariate analysis identified a high fibrinogen
level as the most significant factor for both - lower CR rate (P=0.001, RR =
0.378; 95% CI 0.203-0.706) and shorter DFS (P=0.016, RR = 1.971; 95 % CI
1.135-3.423). In contrast, multivariate analysis identified an ISTH DIC score ≥
5 to be the most important haemostatic parameter for ED (P=0.006, RR 2.371;
95 %CI 1.282-4.385).
Summary / Conclusion: This study has shown that a high fibrinogen level at
presentation of nonpromyelocytic AML is significantly correlated with poor OS,
CR rate and DFS, while ISTH DIC score ≥ 5 is associated with a higher ED rate.
According to data in the literature high fibrinogen levels in AML have a poten-
tial role in resistance to chemotherapy. A high concentration of fibrinogen may
also be a marker of increased inflammation in AML patients, which needs to
be confirmed in further investigations.
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SUCCESSFUL SALVAGE TREATMENT WITH CLOFARABINE AND
CYTARABINE (ARA-C) IN RELAPSED/REFRACTORY ACUTE MYELOID
LEUKEMIA 
A Malato1,* A Santoro1, R Felice1, S Magrin1, D Turri1, R Di Bella1, D Salemi1,
F Acquaviva1, R Scimè1, F Fabbiano1
1UOC Ematologia con UTMO, Ospedali Riuniti Villa Sofia-Cervello, Palermo,
Palermo, Italy

Background: Relapsed/refractory AML patients have a poor prognosis, with CR
rates of 1%>30%, unless allogeneic hematopoietic stem cell transplantation
(HSCT) is an available option. Although retrospective modeling studies have
demonstrated the prognostic value of selected parameters, responses with sal-
vage therapies remain still poor. It was previously established the activity of clo-
farabine plus cytarabine in AML relapse (clofarabine dosed once daily for 5
days with 40 mg/m2 followed 4 hours later by ara-C at 1 g/m2 per day). How-
ever, modifications of this combination in AML therapy of relapsed/refractory
patients warrant further evaluation. 
Aims: To determine the efficacy and safety of clofarabine and cytarabine (Ara-
C) in adult patients with relapsed or refractory acute myeloid leukemia (AML).
Methods: Twenty-five patients aged (30-67) years with refractory/relapsed
AML were treated at the dose of clofarabine 30 mg/mq on days 1-5 + cytara-
bine 1000 mg/mq gg on days 1-5. We evaluated the complete remission rate
(CRR), duration of remission (DOR) and overall survival (OS). Minimal resid-
ual disease (MRD) by molecular targeting was considered in all patients.
Results: Twenty-five patients received clofarabine 30 mg/mq on days 1-5 +
cytarabine 1000 mg/mq gg on days 1-5, (followed by gentuzumab therapy in
only three patients). All patients had relapsed/refractory myeloid leukemia and
had received multiple priors therapies. Six pts had received a prior hematopoi-
etic stem cell transplant (HSCT). Fourteen patients achieved a complete remis-
sion (CR); nine patients went on to receive allogeneic transplants after clofara-
bine/ARA-C salvage. The complete remission rate (CRR) was (56,00 %) The
Median of Overall survival for all patients was (149) days (range 12-1152),
while the media of Overall survival (OS) was (221.52) days, and we estimated
a duration of remission (DOR) as (195.00) days in median (range 41-1131), and
(311.36) days in media (we calculated from the first day of remission). Treat-
ment was complicated by neutropenic fever (n=16), grade III-IV mucositis (n=2),
skin rush (n=1) grade II- III, hepatic transaminase elevations (n=2). Two (n=5)
patient died before their disease status could be evaluated
Summary / Conclusion: Combination treatment with clofarabine 30 mg/mq
and ARA-C 1000 mg/mq in adults pts with refractory or relapsed AML resulted
in an ORR of (56,00 %) and of the (14) patients who achieved a CR, nine
(64.29%) proceeded to HSCT (Five are still alive). The safety profile is accept-
able in this relapsed/refractory population, and our results are very similar to
previous regimes using higher clofarabine dosages. More studies with this com-
bination in adults are warranted

Chronic lymphocytic leukemia: Translational
Research

P075

ACHIEVING BONE MARROW CLL MINIMAL RESIDUAL DISEASE-FREE
STATUS WITH FIRST-LINE FCR IS ASSOCIATED WITH IMPROVED PFS
AND CAN BE CONSIDERED A PRIMARY TREATMENT OBJECTIVE
P Strati1,* M KEATING1, S O’Brien1, A Ferrajoli1, J Burger1, N Jain1, Z Estrov1,
J Jorgensen1, S Faderl1, W Wierda1
1MD Anderson Cancer Center, Houston, United States

Background: MRD-Free Status After 3 courses of First-Line FCR Achieves
Comparable PFS to 4-6 Courses
Aims: To prospectively investigate clinical and biological factors associated
with bone marrow MRD status and outcomes in first-line FCR. To determine the
prognostic and therapeutic implications of bone marrow MRD in CLL.
Methods: Two-hundred thirty-seven pts with CLL and standard NCI/IWCLL
indication for treatment were evaluated for pretreatmet characteristics, includ-
ing prognostic factors. They received up to 6 courses of standard first-line flu-
darabine, cyclophosphamide, and rituximab (FCR) between 09/2008 and
09/2012. MRD was prospectively assessed in bone marrow by 4 or 6-color
flow cytometry after course 3 and 2 months after 6th or last course of treatment.
Categorical and continuous variables were compared using χ2 and Mann-Whit-
ney tests. Kaplan-Meier estimates were compared using the log-rank test. Cox
regression was used for multivariate analyses (MVA).
Results: All 237 pts completed treatment and were evaluable for response
assessment by NCI/IWCLL criteria; 61% were male, 21% were older than 65
years, 40% had Rai stage III-IV CLL, 41% had beta2-microglobulin (B2M) ³ 4
mg/L, 61% had unmutated IGHV gene, and 18% had FISH analysis positive for
trisomy 12 (+12), 21% for deletion 11q and 7% for deletion 17p (del17p). Seven-
ty-five percent of pts received more than 3 total courses of FCR. The complete
remission (CR) and overall response (OR) rate was 65 and 97%, respectively.
MRD negativity was achieved in 59% of pts at response assessment. Baseline
characteristics independently associated with MRD negative status in MVA were
Rai stage 0-II (P=0.04), mutated IGHV gene (P=0.002), +12 (P=0.02) and lack
of del17p (P=0.02). After a median follow-up of 28 months (range 4-53), median
progression-free survival (PFS) and overall survival (OS) were not reached. Base-
line characteristic associated with a shorter PFS in MVA were unmutated IGHV
gene (P=0.03) and presence of del17p (P<0.001). When evaluating response
variables in MVA, partial remission (P=0.01), non-response (P=0.03) and MRD
positivity (P=0.002) were independently associated with shorter PFS. Five groups
were defined according to number of FCR courses and MRD status (Figure 1):
pts receiving 3 or fewer total courses, MRD positive (MRD3+) and MRD nega-
tive (MRD3-); pts receiving more than 3 total courses, negative both after 3 cours-
es and at response assessment (MRD3-/EOT-), positive at both time points
(MRD3+/EOT+), or positive after 3 courses, but negative at response assessment
(MRD3+/EOT-). PFS was significantly shorter for MRD3+ (median 30 months,
P<0.001) and for MRD3+/EOT+(median not reached, P<0.001). No differences
in PFS were observed between MRD3-, MRD3-/EOT- and MRD+/EOT- with cur-
rent follow up. When comparing MRD3+/EOT- and MRD3+/EOT+ according to
baseline and treatment characteristics, only a high CR rate was associated with
MRD3+/EOT- (P<0.001).
Summary / Conclusion: CLL pts with early stage disease, mutated IGHV gene,
+12 positive and lack of del17p are more likely to achieve MRD negativity with
frontline FCR therapy, which is independently associated with improved PFS.
With this early follow up, it appears that if MRD free status is achieved after 3
courses, FCR can be safely stopped without compromising PFS outcome.

Figure 1. 
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DEVELOPMENT OF A COMPREHENSIVE PROGNOSTIC INDEX FOR PRE-
VIOUSLY UNTREATED PATIENTS WITH CHRONIC LYMPHOCYTIC
LEUKEMIA 
N Pflug1,* J Bahlo1, T Shanafelt2, B Eichhorst1, M Bergmann3, T Elter1, 
K Bauer1, G Malchau4, K Rabe5, S Stilgenbauer3, H Döhner3, U Jäger6, 
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Background: Until now, the prognosis and indication for treatment in chronic
lymphocytic leukemia (CLL) are guided by the staging systems of Binet and Rai.
During the last decade, however, a number of robust predictors of overall sur-
vival (OS) have been identified. The multiplicity of new markers, limited infor-
mation on their independent prognostic value, and a lack of understanding of
how to interpret discordant markers have been major barriers to application of
these prognostic tools in routine clinical practice.
Aims: We therefore performed a pooled analysis using the database of the Ger-
man CLL Study Group (GCLLSG) to develop an integrated prognostic index.
This index was subsequently validated in an independent cohort of untreated
CLL patients (pts) from the Mayo Clinic CLL Database.
Methods: The development of the index was based on data collected between
1997 & 2006 in three GCLLSG phase III trials: 710 in CLL1 (“watch and wait”
versus fludarabine (F)), 362 in CLL4 (F versus F and cyclophosphamide (FC))
and 817 pts in the CLL8 trial (FC versus FC and rituximab (FCR)). The exter-
nal validation was performed on a series of 676 pts with newly diagnosed CLL
followed and managed at Mayo Clinic.

Figure 1. 

Results: The GCLLSG data set, a total of 1948 pts (median age of 60 years
(range, 30 to 81 years)), was used for the pooled analysis. The study popula-
tion consisted of physically fit patients at all stages of disease (799 (42.4%)
Binet stage A, 717 (38.0%) Binet stage B and 370 (19.6%) Binet stage C
patients). After a median observation time of 63.4 months 485 deaths were
reported. Multivariate analyses of 23 prognostic factors including baseline char-
acteristics, laboratory results, molecular cytogenetic, mutational status and
serum parameters were performed. Eight parameters were identified as inde-
pendent predictors for OS: sex, age, ECOG status, genetic aberrations del(17p)
and del(11q), IGHV mutation status, s-TK, and s-β2m. By using a weighted
grading of independent factors, a prognostic index was derived separating four
different pts groups: low risk (score 0 - 2), intermediate risk (score 3 - 5), high
risk (score 6 - 10) and very high risk (score 11 - 14) (Figure 1A) with significant
different OS rates (95.2%, 86.9%, 67.7% and 18.7% survival after 5 years for
the low, intermediate, high and very high risk group (P<0.001, respectively)).
This prognostic index was then validated in a cohort of 676 pts from the Mayo
Clinic. At last follow-up, 163 (24.1%) patients have been treated and 66 (9.8%)
have died. At presentation, 396 (57.1%) patients were Rai stage 0, 270 (39.9%)
Rai stages I-II and 20 (3.0%) Rai stages III-IV. The four risk groups of the prog-
nostic index for OS were reproduced with 98.3%, 95.4%, 75.4% and 10.8% sur-
vival after 5 years (Figure 1B). Slight differences in survival rates by risk cate-
gory between the two cohorts are likely explained bya shorter observation time
(median, 63.4 versus 47.0 months, P<0.001) and high proportion of censored
data. The prognostic index predicted survival independent of disease stage for
all Rai risk categories (not shown). Furthermore the index score provides accu-
rate estimations regarding the time to first treatment for newly diagnosed CLL
patients (Figure 1C).
Summary / Conclusion: Using a multi-step process including an independent
external validation cohort, we developed a comprehensive prognostic index for
pts with CLL. The prognostic index provides more accurate prediction of both
treatment-free and overall survival for CLL patients and appears generally
applicable.
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THE EXPRESSION OF A SINGLE MICRORNA - MIR-34A – IS A RELIABLE
MARKER FOR IMPAIRMENT OF P53-PATHWAY IN CHRONIC LYMPHO-
CYTIC LEUKEMIA
M Mraz1,* K Cerna1, K Musilova1, J Malcikova1, K Plevova1, S Pavlova1, 
B Tichy1, Y Brychtova1, M Doubek1, J Mayer1, M Trbusek1, S Pospisilova1
1CEITEC MU, Brno, Czech Republic; Dept. of Internal Medicine – Hematology
and Oncology, University Hospital Brno and Faculty of Medicine, Masaryk Uni-
versity, Brno, Czech Republic, Brno, Czech Republic

Background: We and others have shown that miR-34a is down-regulated in
the aggressive CLL subtype harbouring p53 aberration (Mraz, 2009; Zenz,
2009; Asslaber, 2010). However, these studies only specifically studied the
expression of miR-34a or few other selected miRNAs that were previously
shown to be associated with cancer biology.
Aims: Here we performed an unbiased search for miRNAs that are involved
in fludarabine-induced cell death in CLL cells in vitro and in vivo to investigate
the relevance of miR-34a as a marker for impairment of p53 pathway and
resistance of CLL to therapy.
Results: To test for miRNAs that are involved in apoptotic pathways in CLL cells
we treated in vitro ten purified primary CLL B-cell samples with fludarabine
(IC50 dose of 3.5 ug/mL, 48hrs), and profiled the expression of 750 miRNAs
(TaqMan miRNA Cards, ABI). This identified induction of 15 miRNAs (fold induc-
tion [FI] >1.5) with miR-34a being the most prominently up-regulated miRNA
(FI 3.7). To verify this observation in vivo we obtained peripheral blood from CLL
patients treated with a FCR regimen that includes administration of rituximab
(R) on day1, followed by fludarabine (F) and cyclophosphamide (C) on day2, 3
and 4. The samples were obtained from patients before administration of ther-
apy, 24hrs after administration of R and 48hrs after FC. The administration of
R did not induce miR-34a expression, which was however clearly induced in
most samples (96%) after FC administration (FI 2.2, P<0.0001). Additionally,
the levels of miR-34a before or after FCR administration were strongly corre-
lated with P53-aberration present in 5 out of 52 FCR-treated patients; with
patients harbouring P53-aberration having the lowest miR-34a levels from the
whole cohort. Interestingly, CLL cases with deletion of ATM (del11q23, N=19),
an up-stream regulator of p53, had similar basal and induced levels of miR-34a
compared to cases without del11q23 (N=28). Importantly, when the FCR-treat-
ed patients were divided into terciles based on the level of miR-34a after FC,
those with the lowest levels of miR-34a experienced significantly shorter time
to treatment failure (1.1 years vs. 2.2 years; P=0.037; HR 3.01). These data
and the broad screening of fludarabine-induced miRNAs confirmed that miR-
34a is the preferential miRNA activated with apoptosis and DNA damage path-
way in CLL. This prompted us to develop an assay for absolute quantification
of miR-34a that allowed us to determine the copy numbers of miR-34a and to
define the precise cut-offs(similarly to assays for bcr-abl quantification in CML).
Using this assay, we profiled the expression of miR-34a in 200 CLL patients
(miR-34a expression ranged from 1 to 81820 copies/10e6 copies of internal
standard). Significantly, miR-34a levels below 2500 copies (N=47) were corre-
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lated with shorter overall survival (9.6 years vs. not-reached, HR 2.2 [CI 1.1-
4.5], P=0.03). The low miR-34a levels were also apparently associated with the
deletion & p53 mutation of 17p13 (N=18) or sole p53 mutation (N=13) in this
second CLL cohort (P<0.005).
Summary / Conclusion: Our data provide evidence and novel tool for the use
of miR-34a as a marker of p53-aberration, which can be especially useful in cas-
es with sole p53 mutation not accompanied by 17p13 deletion that cannot be
discriminated by routine FISH. Patients with sole p53 mutation represents
approx. 1/3 of p53 aberrant cases with inferior prognosis similar to cases with
del17p13. 
IGA MZCR NT11218-6/2010, FR-TI2/254.
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CHRONIC LYMPHOCYTIC LEUKEMIA CELLS FROM PAIRED LYMPH
NODE AND PERIPHERAL BLOOD SHOW A DIFFERENT PATTERN OF
COPY NUMBER ABERRATIONS
S Bonina1,* I Giudice1, S Chiaretti1, M Marinelli1, M Messina1, F Mauro1, 
V Maio1, M Propris1, S Raponi1, M Nanni1, D Rossi2, G Gaidano2, A Guarini1,
R Foà1
1Division of Hematology, Department of Cellular Biotechnologies and Hematol-
ogy, Sapienza University of Rome, Rome, 2Division of Hematology, Depart-
ment of Translational Medicine, Amedeo Avogadro University of Eastern Pied-
mont, Novara, Italy

Background: Chronic lymphocytic leukemia (CLL) is characterized by the
accumulation of neoplastic B cells in peripheral blood (PB), bone marrow (BM),
lymph nodes (LN) and hepatosplenic tissue. BM and LN are most likely the sites
of disease maintenance and progression, where the crosstalk with accessory
stromal cells prevents CLL cells from apoptosis and enhances their prolifera-
tion. Recent data indicate that CLL cells obtained from PB exert a different
gene expression profile compared to LN cells.
Aims: Aim of the study was to assess if CLL shows a distinctive qualitative and
quantitative pattern of chromosomal alterations in different disease compart-
ments by analyzing copy number aberrations (CNAs) by single nucleotide poly-
morphism (SNP) arrays in tumor cells extracted concurrently from the PB and
LN of each patient.
Methods: Genomic DNA was extracted from paired PB, LN and saliva samples
of 10 CLL patients. Cases were selected on the basis of: i) availability of CLL
cells simultaneously extracted from PB and LN biopsies; ii) CD5+/CD19+ cells
in PB and LN >70%; iii) absence of Richter syndrome and iv) availability of
germline material (saliva). CNA analysis was performed by genomic hybridiza-
tion using the CytoScan HD array (Affymetrix), according to manufacturer’s
instruction. The array contains more than 2.6x106 copy number markers, includ-
ing 750.000 SNPs. Data were analyzed using the Chromosome Analysis Suite
(ChAS) Software (Affymetrix). Germline DNA was used to exclude non tumor-
related aberrations.
Results: LN samples showed CNAs in all cases, with an average of 4.8
CNAs/case (range1-16). LN CNAs were mainly represented by losses (81%),
of which 38% were focal (≤10 genes) and 62% non-focal. The other 19% of
CNAs were non-focal gains. PB samples showed CNAs in 9/10 cases, with a
mean of 4.4 CNAs/case (range 0-16). A similar pattern to that of LN was found
in PB, with 79% of losses and 21% of gains, with a slight increase of focal
lesions (45% losses and 17% gains). Overall, a total of 26 CNAs were shared
by paired LN and PB samples, while 6 CNAs specific of the LN compartment
were not found in the corresponding PB; 2 lesions were specific of the PB com-
partment. An intra-patient analysis showed that in 3 cases (30%) LN revealed
different CNAs compared with the corresponding PB: one exclusive LN lesion
(del6q16.3-q26) in case #1, 4 in case #2 (del8p23.3-p11.11, del9p24.3-p13.1,
del13q14.1-q31.1 and del13q31.1), while case #3 showed one CNAs exclusive
of the LN (del5q14.3-q21.3) and 2 specific of the PB (del6q23.3-q24.1 and
del13q14.11). In addition, two shared CNAs were much larger in the LN than
PB in case #2 and case #3. The other 7 cases shared the same lesions in both
compartments. Among them, it is interesting to note that 8 CNAs of 4 patients
were represented at a higher percentage in the LN compared to the PB (mean:
81% in LN and 64% in PB).
Summary / Conclusion: This study shows that a subset of CLL patients with
LN involvement reveals a specific pattern of CNAs in LN-derived tumor cells
compared to the corresponding circulating counterpart. In fact, LN-derived cells
can show either additional or larger CNAs than PB in at least one third of cas-
es, with a greater clonal representation of the common lesions, corroborating
the notion that the LN microenvironment contributes to CLL cell proliferation and
possible clone selection. Further investigations on the genetic lesions are war-
ranted.
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SF3B1 MUTATIONS IN CLL ARE FUNCTIONALLY EQUIVALENT TO ATM
GENE ALTERATIONS AND CAUSE DEFECTIVE PUMA AND P21 UPREG-
ULATION IN RESPONSE TO DNA DAMAGE
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Background: Mutations or deletions of the tumor suppressor p53 or its
upstream kinase ATM are well-known determinants of poor prognosis in chron-
ic lymphocytic leukemia (CLL). In recent years, genome-wide sequencing has
uncovered novel gene mutations that also correspond with poor prognosis.
Specifically, recurrent mutations in the splicing factor SF3B1 and the Notch1
proto-oncogene have been found. These mutations were (in part) mutually
exclusive with TP53 aberrations, which suggested their overlap in biological
function. 
Aims: To investigate whether SF3B1 and Notch1 mutations affect the p53/ATM
axis.
Results: Here, we report results of a comparative analysis of p53 target genes
and in vitro responses to cytotoxic drugs in CLL samples with TP53 (n=13), ATM
(n=18), SF3B1 (n=20) and Notch1 (n=10) mutations. Upon irradiation, mRNA
induction of p53 targets genes (p21, Puma, CD95, Bax, PCNA, FXDR) was
decreased in SF3B1 (overall P<0.01), but not in Notch1 mutated CLL samples.
SF3B1 mutated samples resembled ATM mutated CLL in displaying a defec-
tive but not absent p53 response. At protein level, Puma and p21 induction
were defective or absent. This corresponded with decreased apoptosis after in
vitro treatment with fludarabine. Treatment with nutlin, either alone or in com-
bination with fludarabine, restored cell death induction, again indicating an over-
lap with ATM dysfunction. Since it is emerging that SF3B1 mutation correlates
with 11q deletion we performed extensive analysis of the coding sequence of
the ATM gene (exons 1-62) in all SF3B1 mutated cases. In this cohort there was
an overlap of SF3B1 mutations with ATM mutations and/or 11qdeletions in 59%
of SF3B1 mutated cases (10/17; in 3 cases ATM analysis is ongoing), and of
18% (3/17) with TP53 mutation. Importantly, 4 SF3B1 mutated cases did not
have an ATM mutation, 11q deletion or TP53 mutation, but still these samples
displayed an impaired response to irradiation and cytotoxic drugs, indicating that
the functional defect can occur independently of ATM or TP53 mutation/dele-
tion. 
Summary / Conclusion: In conclusion, the recently described mutations in a
splicing factor SF3B1 in CLL can be linked at the functional level to defective
ATM and/or p53 target gene responses, providing an explanation for the poor
clinical prognosis of CLL patients with SF3B1 mutations.
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A HIGH NUMBER OF LOSSES IN 11Q CHROMOSOME IS ASSOCIATED
WITH SHORT TIME TO FIRST TREATMENT (TFT) AND OVERALL SUR-
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Background: Genetic abnormalities in CLL define subgroups of patients with
different survival. Recently, our group and others have reported that the num-
ber of losses in 13q or 17p is associated with the prognosis. CLL patients with
11q- have a bad prognosis, although the exact impact of 11q- in the outcome
remains to be elucidated
Aims: To analyze in a multicentric study whether the number of losses in 11q
in patients with CLL has an influence in OS and TFT.
Methods: A total of2,493 patients registered in DataBase of CLL of Spanish
Group of Cytogenetics (GCECGH) and Spanish Group of CLL (GELLC) were
included. Clinical data, FISH information (11q, 12, 13q, 14q and 17p probes)
and molecular studies were recorded. Genome-wide expression analysis of
clonal B-cell lymphocytes of 11q- patients was also performed using Human
Gene 2.0 microarrays (Affymetrix).
Results: A total of 242 patients (10.3%) had 11q-. The final analysis was lim-
ited to 197 cases (151 male, median age 65 yr) after excluding cases with
monoclonal B-cell lymphocytosis, lack of clinical data or inappropriate follow-
up. Most of patients (61%) were in Binet’s stage A. In 82 out of 197 patients
(42%) 11q- was the sole cytogenetic aberration at diagnosis. Median OS of
patients with 11q- was 106 months (CI95%, 97-128) and TFT was 25 months
(CI95%, 31-44). Interestingly, in patients with loss of 11q ³40 % of cells (146
cases, 74%), the OS was 90 months (CI95%, 57-123), while in the group with
<40 % of losses in 11q, the OS has not been reached (CI95%, 114-157)
(P=0.008).In the univariate analysis, clinical stage (P=0.002), B-symptoms
(P=0.041), hepatomegaly (P=0.025), splenomegaly (P<0.0001), lymphocyte
count >20 x 109/L (P= 0.049), a high serum LDH (P<0.0001), β2M levels
(P<0.0001) and high number of cells 11q- (>40) (P< 0.0001) were associated
with a short OS. In the Cox analysis for OS, variables included in the final mod-
el were serum LDH (P=0.035), β2M serum (P=0.005) and del11q ≥40
(P=0.004).Regarding TFT, in patients with ≥40% of losses in 11q the median
TFT was 18 months (CI95%, 12-24) vs. 44 months (CI95%, 33-55)
(P<0.0001).In the univariate analysis, significant variables were clinical stage
(P=0.004), serum LDH (P=0.045), serum β2M (P=0.012), high CD38 expres-
sion (P=0.022), high ZAP70 expression (P=0.025), unmutated IGVH
(P<0.0001) and del11q ≥40 (P<0.0001). In the multivariate analysis, only unmu-
tated IGVH status resulted significant in predicting TFT (P=0.014). No differ-
ences in OS or TFT were observed between patients with del11q as a sole cyto-
genetic aberration vs. del11q plus other cytogenetic aberration, although
patients with 11q- and 13q- combination exhibited a trend for a better OS
(P=0.06). Regarding gene expression analysis, patients with 11q- showed a dis-
tinctive gene expression profile characterized by an activation of NFkB signal-
ing, due to the overexpression of genes such as BTRC and TLR. In addition,
an overexpression of URB4, ILK, BSG, SHH, and downregulation of STC1 and
CASR, leading to a decreased apoptosis (P=0.006), as well as upregulation of
ILK, BTRC, RPL7A and FOXM1, involved in deregulation of the cell cycle
(P=0.03) was observed in 11q- patients. Of note, overexpression of JUNB,
described as a proto-oncogen was also observed in 11q-patients, which could
lead to a higher cell proliferation (P=0.009).
Summary / Conclusion: In patients with CLL, a high number of losses in 11q
is associated with a shorter TFT and OS. This group of patients is character-
ized by an activation of NFkB signaling leading to a decreased apoptosis and
high proliferation
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NOTCH1 MUTATED IGHV UNMUTATED CHRONIC LYMPHOCYTIC
LEUKEMIA CONSTITUTIVELY OVEREXPRESSED NUCLEOPHOSMIN-1
AND RIBOSOME-ASSOCIATED COMPONENTS
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F Zaja4, G Pozzato5, F Raimondo6, G Gaidano2, G Poeta7, V Gattei1
1Clinical and Experimental Onco-Ematology Unit, Centro di Riferimento Onco-
logico, Aviano, 2Division of Hematology, Department of Translational Medicine,
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Background: stabilizing mutations of NOTCH1 have been identified in about
10% of chronic lymphocytic leukemia (CLL) cases at diagnosis, with a higher
frequency in unmutated IGHV (IGHV-UM), immuno-chemorefractory or
advanced disease phase CLL. In CLL, all NOTCH1 mutations disrupt the C-
terminal PEST domain (about 80% of which are a 7544-7545delCT frameshift
deletion) and cause an accumulation of an active NOTCH1 isoform. Clinically,
the presence of NOTCH1 mutations is an independent predictor of overall sur-
vival in CLL and identifies a subset of patients with particularly unfavourable
prognosis (Rossi et al, Blood, 119, 2012; Del Poeta et al, Br J Haematol, 160,
2013).
Aims: to identify molecular/biological features of NOTCH1 mutated CLL. 
Methods: the presence of the NOTCH1 7544-7545delCTwas investigated by

ARMS-PCR.The percentage of NOTCH1 DNA in the context of the CLL clone
was determined by quantitative real-time PCR (QRT-PCR). Gene expression
profile (GEP) was performed by a one-color labeling strategy using the 4x44K
platform. Specific gene/protein validations were performed by QRT-PCR, west-
ern blotting, immunofluorescence for confocal microscopy and immunohisto-
chemistry. Proliferation of CLL cells by CpG/IL2 stimulation was evaluated by
a BrdU uptake assay.
Results: in a cohort of 431 IGHV-UM CLL, the NOTCH1 7544-7545delCT was
found in 97/431 (22.5%) cases. QRT-PCR revealed a percentage of NOTCH1
mutated DNA ranging from 1 to 37%. CLL carrying the NOTCH1 7544-
7545delCT (NOTCH1-mut, 8 cases; from 11% to 37% of NOTCH1 mutated
DNA) showed higher NOTCH1 protein expression than cases lacking
NOTCH1-mut (11 cases) employing monoclonal antibodies either recognizing
the trans-membrane (mean fold increase=3.0) or the intra-citoplasmic (mean
fold increase=2.1) NOTCH1 domain. A GEP comparing purified cells of 5 IGHV-
UM NOTCH1-mut CLL (from 15% to 37% of NOTCH1 mutated DNA) and 5
IGHV-UM CLL lacking NOTCH1-mut selected nucleophosmin-1 (NPM1) and
genes codifying for several ribosomal proteins (RPS6, RPS10, RPS17, RPS28,
RPSA, RPL7A, RPL18) as significantly up regulated in NOTCH1-mut CLL.
QRT-PCR validations confirmed GEP results in a wider series of 34 cases (18
NOTCH1-mut cases). Western blot in 19 cases (8 NOTCH1-mut cases) con-
firmed a higher NPM1 protein expression in NOTCH1-mut cases (1.3-5.2 range
of fold increase). Consistently, lymph nodes preparations from NOTCH1-mut
cases revealed a strong NPM1 staining both in nucleoli and cytoplasms. When
intracellular distribution and fluorescent intensity of NPM1 immunostaining was
evaluated, both NOTCH1-mut and NOTCH1-wt showed a visible nucleoplas-
mic staining; with an additional cytoplasmic staining visible in NOTCH1-mut
cases. Finally, when stimulated in-vitro with the CpG/IL2 combination,
NOTCH1-mut IGHV-UM CLL cells proliferated, as detected by a BrdU uptake
assay (>10 fold increase over control), and up-regulated NPM1 both at tran-
script (mean fold increase=2.02 after 18 hours of CpG exposure, P=0.001)
and protein (fold increase=1.34 after 6 hours of CpG exposure) levels.
Summary / Conclusion: NPM1 was constitutively overexpressed in NOTCH1-
mut IGHV-UM CLL together with several ribosome-associated components. An
increased activity of the ribosomal machinery/DNA-repair mechanisms (Lind-
strom MS. Biochem. Res. Int. 2011, 2011) in NOTCH1-mut CLL may concur to
explain immuno-chemorefractoriness of patients affected by CLL bearing this
novel mutation.
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CLL: DIFFERENT AGES, DIFFERENT ANTIGEN RECEPTOR PROFILES
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Background: CLL is considered a disease of the elderly, however, 20-30% of
patients referred to specialized hematological centers are aged 55 or younger.
Limited information is available concerning possible distinctive features of
younger patients, especially with respect to the immunoglobulin (IG) repertoire
of the clonotypic antigen receptors, which is relevant in view of recent thera-
peutic developments.
Aims: We conducted a large, multicenter study aiming at obtaining insight into
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the clinical and biological characteristics of patients in different age groups,
with a special emphasis on immunogenetic profiles.
Methods: The cohort included 4615 patients with the following characteristics:
males: 2953/4615 (64%); Binet stage A/B/C: 2154/624/346; mutated/unmutat-
ed (M/U) IGHV genes: 2472 (53.5%)/2143 (46.5%); CD38 expression:
905/3176 (28.5%); del(13q): 1383/2284 (61%), del(11q): 362/2248 (16%),
del(17p): 258/2272 (11%), trisomy 12: 414/2090 (20%). Based on age distribu-
tion, patients were divided in four groups, each representing almost a quartile
of the sampled population: A: 71+ years, n= 1048; B: 63-70 years, n=1158; C:
55-62 years, n=1218; and D: <55 years, n=1191.
Results: Advanced age (71+) was associated with Binet stage C (P=0.003),
CD38 expression (P=0.015) and trisomy 12 (P<0.001); in contrast, del(11q),
del(13q) and del(17p) were equally distributed among the four age groups. The
mutational status of the clonotypic IGHV genes was overall similar in all age
groups. Notably, however, the four age groups exhibited distinct IGHV gene
repertoires: (i) lower frequency of the IGHV4-34 and IGHV1-69 genes in group
A (71+) versus groups B-C-D (P=0.008); (ii) higher frequency of the IGHV4-39
and IGHV1-2 genes in group A (71+) versus groups B-C-D (P=0.032); (iii) pre-
dominance of the IGHV3-21 gene in groups A-B-C versus D (<55) (P<0.05).
Extending the analysis to B cell receptor (BcR) stereotypy, the age distribution
of major stereotyped subsets was distinctly different (P<0.001). In particular,
patients in subsets #4 (M-CLL, IGHV4-34), #148 (M-CLL, IGHV2-5), #3, #5
and #7 (U-CLL, all IGHV1-69) had significantly younger ages at diagnosis com-
pared to subsets #1 (U-CLL, Clan I genes), #2 (IGHV3-21), #6 (U-CLL, IGHV1-
69) and #8 (U-CLL, IGHV4-39). Among 2952 cases with available data, disease
progression requiring treatment was seen in 63% of Group A cases, 69% of
Group B cases, 72.6% of Group C cases and 75.2% of Group D cases
(P<0.001); admittedly, this could also be related to the fact that younger patients
are allowed more time to progress before they die of comorbidity. In univariate
analysis, advanced age had a significant negative impact on time-to-first-treat-
ment (TTFT) (P=0.04) along with male gender, advanced clinical stage, unmu-
tated IGHV genes, CD38 expression and del(17p). However, in multivariate
analysis only advanced clinical stage, unmutated IGHV genes and del(17p)
retained significance.
Summary / Conclusion: In conclusion, CLL patients in different age groups
exhibit distinct features extending from clinical stage at diagnosis to immuno-
genetic profiles. The striking IG repertoire differences between younger versus
older patients with CLL could reflect different rates of disease progression or
different antigen exposure histories, including excessive production of apoptot-
ic and oxidative products due to aging that could stimulate cells with distinctive
antigen receptors. Alternatively, repertoire biases in older patients might also
be a consequence of the physiological process of immune senescence.

P083

DETECTION OF TP53 DYSFUNCTION IN CHRONIC LYMPHOCYTIC
LEUKEMIA BY AN IN VITRO FUNCTIONAL ASSAY BASED ON TP53 ACTI-
VATION BY THE NON-GENOTOXIC DRUG NUTLIN-3: A PROPOSAL FOR
CLINICAL APPLICATION
F Pozzo1,* M Bo1, N Peragine2, R Bomben1, M Degan1, D Marconi1, A Zuc-
chetto1, F Rossi1, P Bulian1, D Rossi3, A Chiarenza4, F Raimondo4, F Zaja5,
G Pozzato6, G Gaidano3, G Poeta7, R Foà2, A Guarini2, V Gattei1
1Clinical and Experimental Onco-Hematology Unit, Centro di Riferimento Onco-
logico, Aviano, 2Division of Hematology, Department of Cellular Biotechnologies
and Hematology, Sapienza University, Rome, 3Division of Hematology, Depart-
ment of Translational Medicine, Amedeo Avogadro University of Eastern Pied-
mont, Novara, 4Division of Hematology, Ferrarotto Hospital, Catania, 5Depart-
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Background: Impaired TP53 function through mutations and/or deletions is the
most characterized factor associated with chemoresistance in chronic lympho-
cytic leukemia (CLL). Since direct sequencing, the standard technique for TP53
mutation detection, does not evaluate TP53 function, a functional assessment
of the TP53 pathway may be of interest to identify high risk CLL.
Aims: To develop a short-term functional assay evaluating TP53 and TP53 tar-
get gene modulation upon in vitro exposure of CLL cells to the non-genotoxic
TP53 activator Nutlin-3.
Methods: The functional assay was set-up on cell lines recapitulating all TP53
genotypes (EHEB, TP53wt/wt; RAJI, TP53mut/wt; MEC-1 and MAVER1,
TP53mut/del; HL-60, TP53del/del) and evaluated in two multi-institutional cohorts,
purposely enriched in CLL bearing TP53 disruption: a training cohort (TC) of 100
cases and a validation cohort (VC) of 40 cases, characterized by FISH and
TP53 direct sequencing. Cells were exposed to 10μM of Nutlin-3 for 24 hours.
TP53 accumulation was evaluated by Western blotting (WB) and TP53 tran-
scriptional activity was determined by quantitative real time PCR (qRT-PCR) of
the TP53-target genes CDKN1A, BAX, PUMA.
Results: By WB analysis on cell lines, we defined: i) a normal pattern (i.e.
absence of basal TP53 and induction after treatment) in EHEB cells; ii) a mutant
pattern (i.e. high basal TP53 without increase after treatment) in MEC-1,

MAVER-1 and RAJI cells; iii) a null pattern (i.e. absence of TP53 before and
after treatment) in HL-60 cells; iv) a detection sensitivity of 5% of TP53-express-
ing cells by dilution experiments. By WB analysis of the TC, we defined: i) 63
normal patterns (51 TP53wt/wt, 12 TP53del/wt); ii) 18 mutant patterns (3
TP53mut/wt, 15 TP53mut/del); iii) 19 intermediate patterns, i.e. an important basal
accumulation of TP53 which increased upon Nutlin-3 exposure (11 TP53wt/wt,
5 TP53mut/wt; 3 TP53mut/del). QRT-PCR of TC cases for expression of the TP53-
target genes CDKN1A, BAX, PUMA revealed that all the 25 cases with a mutat-
ed TP53 status (TP53mut/wt or TP53mut/del) had negligible/no induction of all the
three TP53-target genes upon Nutlin-3 exposure, while in the 75 cases with
unmutated TP53 status (TP53wt/wt or TP53del/wt) a marked induction of all three
genes (P<0.001) was observed. Of note, CDKN1A had the greatest amplitude
of induction compared to BAX or PUMA (P<0.001 for both comparisons), sug-
gesting the use of this target for the TP53 functional evaluation. In particular, a
value of about 5-fold increase for CDKN1A was able to segregate: i) all the 18
mutant patterns from the majority (56/63) of normal pattern cases (including the
12 TP53del/wt cases); ii) in the context of cases with an intermediate pattern by
WB, the 8 cases with a TP53 mutated status from the 11 TP53wt/wt cases. In
addition, this approach was able to identify 7 cases with a normal WB pattern
which failed to up-regulate CDKN1A, i.e. putatively carrying defects on the DNA
damage pathway other than TP53 defects. The proposed functional assay was
separately validated “in blind” (5 independent data analysers) in a VC which
included 13 TP53wt/wt cases, 3 TP53del/wt cases, 12 TP53mut/wt cases and 12
TP53mut/del cases (sensitivity 0.9, 95% CI 0.78-1; specificity 0.875, 95% CI
0.713-1).
Summary / Conclusion: The combined evaluation of TP53 and CDKN1A mod-
ulation upon Nutlin-3 exposure may represent a useful low-cost functional test
to identify TP53 dysfunctional cases that escape FISH and direct sequencing.
This approach may contribute to refine the prognostic assessment of high risk
CLL.
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ATM INACTIVATION DISTURBS ATM-P53 PATHWAY IN RESPONSE TO
DNA DAMAGE INDUCED BY DOXORUBICIN BUT NOT FLUDARABINE IN
CLL CELLS
V Navrkalova1,* L Sebejova1, B Kubesova2, M Doubek1, J Mayer2, S Pospisilo-
va1, M Trbusek1
1Molecular medicine, CEITEC, MU, 2Department of Internal Medicine-Hema-
tooncology, University Hospital Brno , Brno, Czech Republic
Background: Abnormalities of ATM gene are frequent in chronic lymphocytic
leukemia (CLL) patients and represent important prognostic factor. ATM defects
are commonly assessed through 11q deletion (11q-) monitoring, nevertheless
complete ATM inactivation stems from biallelic ATM defects (mutation/11q- or
two mutations) or from sole ATM mutation manifesting dominant-negative effect.
After DNA damage caused by ionizing radiation (IR), it is well established that ATM
plays crucial role in response to dsDNA breaks (DSBs), especially through trig-
gering the p53 pathway. The impact of ATM inactivation in response to conven-
tionally used DNA damaging drugs is much less understood although this inacti-
vation could have important predictive value.
Aims: Our aim was to assess ATM inactivation impact on in vitro CLL cells
response to fludarabine and doxorubicin, with respect to the ATM-p53 pathway
activation.
Methods: To assess p53 pathway activation after drug exposure we used: (a)
Real-time PCR to analyze p53-downstream gene (CDKN1A (p21), BBC3
(PUMA), BAX, and GADD45) induction after 24 h treatment of CLL cells with flu-
darabine and doxorubicin or after2, 10, 24 h IR exposure (5 Gy in total, 0.3
Gy/min), (b) Western blotting (WB) for total p53 and Ser15-p53 after 24 h fludara-
bine treatment; these experiments were performed on wt samples with artificial-
ly inactivated ATM (inhibitor KU55933) and on CLL samples harboring ATM muta-
tion(s), and (c) WB for Ser1981-ATM and Ser15-p53 to evaluate immediate ATM
activation in mutated samples after 1 h IR exposure. 
Results: The samples with inactivated ATM exhibited clearly impaired induction
of all four p53-downstream genes after doxorubicin, but not fludarabine treat-
ment (3/3 artificially inactivated samples and 16/20 ATM-mutated samples from
our previous study; 14 samples harbored biallelic defect and two harbored sin-
gle mutation at hot-spot codon 3008). Since doxorubicin is supposedly
radiomimetic drug, we verified the ATM-dependent response to DSBs using IR.
We performed the same analysis on 8 ATM-mutated samples and 5 samples with
preserved ATM function (i.e., wt or sole 11q-) and observed similarly impaired
response in ATM-defective group, however with the exception of BAX gene that
had preserved induction. The preserved p53-downstream pathway response
after fludarabine prompted us to analyze p53 accumulation and activation. First-
ly, we confirmed that fludarabine creates DSBs (gH2AX accumulation after 24 h
exposure) and then showed that in relevant proportion of cases the p53 stabiliza-
tion is present (2/4 artificially inactivated samples and 3/4 ATM-mutated samples;
the last mutated sample demonstrated partial p53 stabilization). Our observations
show subtle ATM impact on studied response to fludarabine suggesting the
involvement of other signaling kinase(s) in the p53 pathway activation. To further
analyze loss of ATM function within the DNA damage response cascade, we also
monitored ATM autophosphorylation on Ser1981 and p53 phosphorylation on
Ser-15 in two ATM-mutated samples after IR. One ATM-mutant showed obvious-
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ly diminished autophosphorylation and both mutants completely lost any activi-
ty towards p53 activation and stabilization.
Summary / Conclusion: CLL cells lacking ATM activity manifest clearly impaired
p53 pathway activation after doxorubicin, while this response appears to be nor-
mal after fludarabine. It seems that ATM inactivation is prominently manifested
in the end of ATM-p53 pathway while initial processes are less influenced. The
work was supported by grants FR-TI2/254, NT13519 and MUNI/A/0723/2012.
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SEQUENTIAL MRD ANALYSIS IN CLL DEMONSTRATES EXPONENTIAL
EXPANSION WITH A PATTERN THAT CANNOT BE PREDICTED FROM
PRE-TREATMENT DOUBLING TIME. 
A Rawstron1,* R de Tute1, T Munir2, A Jack1, P Hillmen2
1HMDS, 2Haematology, St. James’s Institute of Oncology, Leeds, United King-
dom

Background: Minimal residual disease (MRD) is an independent predictor of dis-
ease-free and overall survival in B-cell chronic lymphocytic leukaemia. There is a
correlation between the levels of residual disease and the time to relapse which
suggests that CLL cells probably undergo exponential expansion even at a very
low level. However the kinetics of disease progression when CLL cells represent
less than 1% of total leucocytes is not clearly defined.
Aims: To obtain pilot information on the pattern of relapse at low level which could
be valuable for the design of clinical trails aimed at consolidation, maintenance and
MRD eradication.
Methods: Peripheral blood samples from 30 individuals with CLL who achieved
MRD-negative status after treatment were prospectively assessed for minimal
residual disease using multi-parameter flow cytometry with a detection limit of
0.004% every 3-6 months. Inclusion criteria for this analysis were the availability
of at least 4 sequential samples with detectable residual disease with no thera-
peutic intervention during the follow-up period and 18/30 patients were evaluable.
Results: CLL cells showed an exponential increase from the first point of detec-
tion in all evaluable cases. There was a median of 6 (range 4-19) informative
time-points in the 18 cases. The Pearson correlation coefficient between log CLL
cell level and time since first MRD-positive sample was a median 0.981, range
0.903-0.998. Doubling times after treatment were significantly lower than pre-
treatment (pre-treatment median 6.3 months vs. post-treatment median 2.3
months, paired T-test P=0.03). Although the expansion was exponential it was not-
ed that in many individuals there was an apparent pause in progression followed
by a change in the expansion rate when the CLL cell level approach normal B-cell
levels, i.e. approximately 500/µL. We further analysed 8 patients with sufficient data
to evaluate expansion kinetics when the CLL cell levels were below 500/µL and
compared to the rate of expansion when CLL cell levels were above 500/µL. The
doubling time was on average twice as long when the CLL cell levels were above
500/µL compared to the initial rate (paired T-test P=0.049) although individuals with
an initial doubling time less than 4 months typically maintained a rapid doubling
time (n=5). Changes in the doubling time from less than 6 months to more than
12 months were seen in 2/8 cases.
Summary / Conclusion: The results from this pilot data support the hypothesis
that expansion of CLL cells even at the lowest detectable levels follows an expo-
nential pattern. Cases with a rapid doubling time before treatment also show rap-
id expansion after treatment but otherwise the post-treatment CLL doubling rate
is not predictable from pre-treatment lymphocyte doubling time. In many cases the
rate of expansion changes as CLL cell count approaches normal B-cell levels.
Analysis of a larger series of cases is required to understand the pattern of expan-
sion and identify optimal time-points to re-introduce treatment. The data provides
biological support for the application of MRD as a surrogate end-point in CLL
treatment. 

Figure 1. 
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NOTCH1 MUTATIONS ARE ASSOCIATED WITH THE 14Q DELETION IN
CHRONIC LYMPHOCYTIC LEUKEMIA (CLL) AND LYMPHOCYTIC LYM-
PHOMA (LL)
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Background: The deletion of the long arm of chromosome 14 (del14q) is a rare
(<5%) but recurrent event in CLL. The size of the deletion is variable, and its
molecular consequences are unknown.
Aims: The aim of our study is to characterize this abnormality in a large cohort
of patients.
Methods: The Groupe Francophone de Cytogenetique Hematologique (GFCH)
collected data from 89 patients with CLL or LL, harboring a del14q. Morpho-
logical review was performed for 65 of them and immunological review for 48.
All karyotypes were reviewed by members of the GFCH. Fluorescence in situ
hybridization (FISH) analysis was performed with 5 probes (CEP12, 13q14,
TP53, ATM, 6q21), an IGH probe, and BACs RP11-35D12 and RP11-226F19
covering the ZFP36L1 gene on 14q24.1. SNP-array analysis (illumina omni1,
omin2.5) was performed for 37 patients. The IGHV status was analyzed local-
ly, or in our laboratory. The mutation hotspots of NOTCH1 (exon 34), SF3B1
(exons 14-16), XPO1 (exons 14-15), MYD88 (exon 5) and TP53 (exons 4-10)
were analyzed by direct sequencing.
Results: Patients were classified as 49 CLL Matutes score 4-5, 5 atypical CLL
score 3 (all CD5+, CD23+), and 27 LL. The sex ratio M/F was 1.02. Among CLL,
there were 35 (66%) stages A and 18 (34%) stage B/C. The median time from
diagnosis to first treatment was 17 months for CLL, 1 month for LL. Eight
patients were excluded with a Matutes score<3 or not evaluable. The karyotype
showed chromosomal translocation in 26/79 (33%) (10 balanced, 16 unbal-
anced) and was complex (> 3 abnormalities) in 26/79 (33%) cases. Using kary-
otype and FISH, we observed 28/79 (35%) trisomy 12, 12/79 (15%) 13q14
deletions, 11/80 (14%) TP53 deletions, 5/79 (6%) ATM deletions, 3/76 (4%),
6q21 deletions. The whole CLL cohort showed 15/53 (28%) tri 12, 11/53 (21%)
del13q, 8/54 (15%) delTP53, 4/53 (7%) delATM, 2/50 (4%) del6q. There was
no significant difference between CLL score 4-5 and CLL score 3. IGHV sta-
tus was not mutated in 41/53 (77%) patients, and the gene IGHV1-69 was
rearranged in 21/52 (40%) cases. NOTCH1 gene was mutated in 14/45 (31%)
patients, SF3B1 in 3/45 (7%), XPO1 in 2/45 (4.5%), MYD88 in 0/43, TP53 in
6/43 (14%) cases. Comparing LL to CLL, there was no significant difference
regarding cytogenetic and molecular abnormalities except for trisomy 12, more
frequent in LL (13/26 (50%) vs 15/53 (28%), P=0.08) and 13q14 deletion, less
frequent in LL (1/26 (4%) vs 11/53 (21%), P=0.09). The 14q deletions appeared
distributed along chromosome 14 from bands q11 to q32. The centromeric and
telomeric breakpoints of the 14q deletion were investigated by FISH or SNP-
array when material was available, and allowed us to categorize the patients
in 4 groups: Group 1: 37/77 (48%) patients, with IGH and ZFP36L1 loci
rearranged; Group 2: 17/77 (22%), with ZFP36L1 deleted and IGH not delet-
ed; Group 3: 7/77 (9%), with ZFP36L1 and IGH not deleted; Group 4: 16/77
(21%), all the other combinations. Group 1 showed a deletion del14q24.1-
14q32.3 of about 38 megabases, which broke in or near ZFP36L1, and in the
IGH gene. It included 26 (70%) LLC score 4/5 and 11 (30%) LL. When com-
pared to the other patients, patients in Group 1 showed significantly more tri-
somy 12 (18/36 (50%) vs 7/40 (17.5%), P=0.004), and NOTCH1 mutations
(9/18 (50%) vs 4/26 (15.5%), P=0.02). Of note NOTCH1 mutation was not sta-
tistically correlated with trisomy 12. IGHV status was unmutated in 22/24 (92%)
patients in Group1, 12/24 (50%) harboring the gene V1-69.
Summary / Conclusion: When compared to the literature, both CLL and LL
with del14q are associated with higher tri12, lower 13q deletion, higher
delTP53, higher unmutated IGHV status, with an over-representation of the V1-
69 repertoire, and higher NOTCH1 mutated, some of them being poor prog-
nostic factors. The size of the 14q deletion is variable, with in about half of the
cases a recurrent interstitial deletion 14q24.1-14q32.3. Among all 14q deletions,
patients with both IGH and ZFP36L1 loci rearranged are more specifically asso-
ciated with trisomy 12, NOTCH1 mutated, IGHV unmutated, and the V1-69
gene.
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UNRAVELING THE HETEROGENEITY OF T-CELL PROLYMPHOCYTIC
LEUKEMIA (T-PLL)
A Langerak1,* J Schilperoord-Vermeulen1, D de Ridder2, V van der Velden1, 
M C Kappers-Klunne3, K van Lom3
1Immunology, Erasmus MC, Rotterdam, 2Delft Bioinformatics Laboratory, Delft
University of Technology, Delft, 3Hematology, Erasmus MC, Rotterdam, Nether-
lands

Background: T-cell prolymphocytic leukemia (T-PLL) is a proliferation of small
to medium sized prolymphocytes with a mature post-thymic T-cell phenotype.
T-PLL accounts for 2% of all mature lymphocytic leukemias in adults over the
age of 30. T-PLL is a heterogeneous disease with a wide range of clinical, mor-
phological and molecular features which occasionally impedes the diagnosis.
Despite current knowledge of the biology, T-PLL patients remain to have a poor
prognosis with a short median survival of 7.5 months due to an aggressive dis-
ease progression and limited therapeutic responses.
Aims: To further understand the biology of this disease and to identify possi-
ble subgroups we selected 27 T-PLL cases for a comprehensive analysis of
phenotypic and genotypic features.
Methods: Multi-color flow cytometry, micro-array gene analysis, TCR
rearrangement analysis.
Results: For all 27 T-PLL clonality was confirmed, but no stereotyped T-cell
receptor beta (TRB) usage was observed. Cytogenetic analysis showed com-
plex aberrations, including frequent occurrence of the inv(14)/t(14;14) aberra-
tion. In accordance with literature, our T-PLL cohort consists of 56% CD4+/CD8-
, 33% CD4+/CD8+ and 11% CD4-/CD8+, whilst no other clear subgroups could
be observed by extensive eight-color flowcytometry. Interestingly, when com-
paring the T-PLL phenotype to that of normal T-cell subsets, T-PLL mostly clus-
ter with normal memory T-cells and less with naïve and effector T-cells, sug-
gesting that memory T-cells might be the normal counterpart of T-PLL. Prelim-
inary micro-array-based gene expression data on 23 T-PLL and these normal
T-cell subsets confirms this suggestion. Furthermore, unsupervised analysis of
the gene expression data is suggestive of at least 2 T-PLL subgroups, but these
T-PLL subgroups do not seem to directly correlate with morphological variants
of T-PLL (blastic vs. lymphocytic).
Summary / Conclusion: Overall, our findings seem to support the idea of sub-
groups within the T-PLL entity, and further investigations are required to estab-
lish the potential clinical implications of this heterogeneity. 
This work was supported by an unrestricted grant from Genzyme and Sanofi.
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EPIGENETIC INACTIVATION OF MIR-34B/C IN ADDITION TO MIR-34A AND
DAPK1 IN CHRONIC LYMPHOCYTIC LEUKEMIA
L Wang1,* Y Lam Kwong1, K Wong2, C Kho3, D Jin4, E Tse1, A Rosèn5, 
C Chim1
1Department of Medicine, The Li Ka Shing Faculty of Medicine, The Universi-
ty of Hong Kong, 2Queen Elizabeth Hospital, 3Pamela Youde Nethersole Hos-
pital, 4Department of Biochemistry, The Li Ka Shing Faculty of Medicine, The
University of Hong Kong, Hong Kong, China, 5Department of Clinical & Exper-
imental Medicine, Linköping University, Linköping, Sweden

Background: TP53 mutation or del(17p) is only found in only 5% to 10% of
chronic lymphocytic leukemia (CLL) patients at diagnosis. The inactivation of
other members in TP53-centered network, may also block TP53 downstream
pathway. DAPK1 gene, as the upstream gene of TP53, could trigger TP53 acti-
vation upon oncogenic cellular transformation and its methylation may con-
tribute to CLL progression by blocking the apoptosis of leukemia cells. More-
over, since miR-34 family is a transcriptional target of TP53, its methylation
might also lead to the perturbation of the TP53 tumor suppression pathway. 
Aims: We postulated that components of TP53-centered tumor suppressor
network, miR-34b/c, in addition to DAPK1 and miR-34a might be inactivated by
DNA hypermethylation in CLL. Moreover, we tested if miR-34b/c methylation
might correlate with miR-203 or miR-124-1 methylation.
Methods: miR-34b/c, miR-34a and DAPK1 methylation was studied in 8 nor-
mal controls, 7 CLL cell lines, and 78 diagnostic CLL samples by methylation-
specific polymerase chain reaction. MEC-1 cells were treated with 5-Aza-2’-
deoxycytidine for reversal of methylation-associated miRNA silencing. Tumor
suppressor function of miR-34b was illustrated upon over-expression of precur-
sor miR-34b in MEC-1 cells.
Results: miR-34b/c promoter was unmethylated in normal controls, but com-
pletely methylated in 4 CLL cell lines. miR-34b/c expression was inversely cor-
related with miR-34b/c methylation. 5-Aza-2’-deoxycytidine treatment led to
promoter demethylation and miR-34b re-expression in MEC1 cells. Moreover,
over-expression of miR-34b resulted in enhanced cellular death and inhibition
of cell proliferation. In 78 primary CLL samples, miR-34a, miR-34b/c and DAPK1
methylation was detected in 2.6%, 17.9% and 34.6% of patients at diagnosis
respectively. Furthermore, 39.7%, 3.8% and 2.6% patients had methylation of
one, two or all three genes respectively. Overall, 46.2% patients had methyla-
tion of at least one of these three genes. Besides, miR-34b/c methylation was
associated with methylation of miR-34a (P=0.03) and miR-203 (P=0.012).

Summary / Conclusion: miR-34b/c is a tumor suppressor miRNA frequently
methylated, and hence silenced in CLL. Together with DAPK1 methylation,
miR-34b/c methylation may contribute to the disruption of the TP53-centered
tumor suppressor pathway. Moreover, the association of miRNA methylation in
CLL warrants further study.

P089

GENOMIC LANDSCAPE OF PRIMARY ULTRA-HIGH RISK AND REFRAC-
TORY CHRONIC LYMPHOCYTIC LEUKEMIA: RESULTS FROM THE CLL2O
TRIAL
J Edelmann1,* C Haferlach2, J Saub1, V Teleanu3, F Cymbalista4, V Leblond5,
A Delmer6, A Bühler1, T Zenz1, S Mack1, S Ibach7, M Hallek8, H Döhner1, 
S Stilgenbauer1
1Department of Internal Medicine III, Ulm University, Ulm, 2MLL Munich
Leukemia Laboratory, Munich, 3Innere Medizin III, Universitätsklinikum Ulm,
Ulm, Germany, 4Department of Hematology, Hôpital Avicenne, Bobigny, 5Ser-
vice d’Hématologie, Hôpital de la Pitié-Salpêtrière, Paris, 6Hematology Depart-
ment, University Hospital, Reims, France, 7Wissenschaftlicher Service Pharma
GmbH, Langenfeld, 8Department of Internal Medicine I, University of Cologne,
Cologne, Germany

Background: Ultra-high risk chronic lymphocytic leukemia (CLL) can be
defined by the presence of TP53 loss and/or mutation, refractory disease or ear-
ly relapse (<24-36 months) after treatment with purine analogue-based combi-
nations. The underlying pathogenic mechanisms are yet only partly understood.
Aims: To obtain a comprehensive registry of the genome in primary ultra-high
risk and refractory CLL, 83 samples obtained from the CLL2O trial were
screened for copy number alterations (CNAs) and copy-neutral loss of het-
erozygosity (CN-LOH) by Affymetrix 6.0 single nucleotide polymorphism (SNP)
arrays in parallel with chromosome banding analysis (CBA).
Methods: 52 cases were treatment-naïve, primary ultra high-risk cases carrying
del(17p). The other 31 cases were refractory to fludarabine or bendamustine-
based therapy. SNP-array analysis was performed on CD19 sorted CLL cells
against intra-individual reference DNA (paired); data was analyzed using dChip-
SNP, reference alignment and circular binary segmentation. CBA was performed
using the immunostimulatory CpG-oligonucleotide DSP30 and IL-2.

Figure 1. Kaplan-Meier estimates for progression free survival, according
to the presence of a complex karyotype detected by combined SNP-array
and chromosome banding analysis (defined by >3 aberrations per case).

Results: In total, 499 tumor-specific CNAs were discovered by SNP-array
analysis leading to a mean number of 6.01 per case. Compared to data
obtained from standard-risk patients at first treatment, this number was strik-
ingly high (CLL8 trial; 1.8 CNAs per case). In contrast, tumor-specific CN-LOH
was rare as it was found in only 10 cases. 122 (24%) CNAs detected by SNP-
array could not be observed by CBA mostly due to their small size. Of note, 290
(77%) of the remaining 377 CNAs resulted from complex genomic rearrange-
ments. Only 87 (23%) CNAs were described as simple loss or gain of genom-
ic material by CBA. Altogether 280 translocations – mostly unbalanced – could
be observed in CBA in 71 cases (range: 1 to 12/case). Translocation break-
points in at least 5 cases were found in the following cytobands: 17p11 [n=15],
13q14 [n=12], 17p12 [n=9], 14q32 [IGH-locus, n=7], 12q24 [n=6], 3q21, 8p11,
13p11 and 19q13 [n=5 each]. Of note, 47 unbalanced translocations in 37 cas-
es had their breakpoint in the centromere resulting in whole arm translocations.
Whole arm translocations with concomitant loss of the short arm were the most
frequent mechanism leading to del(17p) [n=35; 42% of all 17p deletions] with
chromosomes 18 [n=7], 8 [n=5], 15 [n=5] and 17 [isochomosome 17q; n=5]
being the most common translocation partners. Other mechanisms leading to
del(17p) were complex genomic rearrangements resulting in derivative [n=30;
36%] or dicentric chromosomes [n=5; 6%]. Simple loss of the short arm was
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the underlying mechanism in only 13 cases [16%]. Interestingly, up to three dif-
ferent mechanisms of acquiring del(17p) could be observed within one case.
Despite the complex and heterogeneous genomic lesions, recurrent concomi-
tant lesions could be identified. The most common ones were gain(8)(q24.21)
[n=14; 17%]; del(15)(q15.1) [n=12; 14%], del(10)(q24.32) [n=12; 14%] and
del(9)(p21.3) [n=10; 12%]. Cases with loss and/or mutation of TP53 [n=70]
had more genomic aberrations per case than those without [median 6 vs. 4;
P=0.02]. Of note, prior therapy had no influence on genomic complexity: treat-
ment-naïve cases had a mean of 6.7 aberrations per case versus 6.0 in cas-
es with prior Fludarabine or Bendamustin-based therapy. In univariate analy-
sis, patients with a complex karyotype defined by more than 3 aberrations had
an inferior progression free survival (PFS) [P=0.04] and a trend towards infe-
rior overall survival [P=0.11].
Summary / Conclusion: Primary ultra-high risk (17p- / TP53 mutated) CLL is
characterised by high genomic complexity, similar to refractory CLL. Whereas
mutation or loss of TP53 was associated with increased genomic aberrations,
prior therapy did not appear to further increase this. The presence of a com-
plex karyotype was associated with shorter PFS, though its prognostic value
has to be further evaluated in multivariate analysis. 

P090

CD49D HAS INDEPENDENT NEGATIVE PREDICTIVE POWER FOR OVER-
ALL SURVIVAL IN CHRONIC LYMPHOCYTIC LEUKEMIA: RESULTS FROM
MULTI-CENTER POOLED ANALYSIS
P Bulian1,* T Shanafelt2, C Fegan3, A Zucchetto1, L Cro4, H Nuckel5, L Baldi-
ni4, A Kurtova6, A Ferrajoli6, J Burger6, G Gaidano7, G Del Poeta8, C Pepper3,
D Rossi7, V Gattei1
1IRCCS CRO, Aviano, Italy, 2Mayo Research Center, Rochester, United States,
3Institute of Cancer & genetics, Cardiff, United Kingdom, 4Ospedale Maggiore
Policlinico, Milano, Italy, 5University of Duisburg-Essen, Duisburg-Essen, Ger-
many, 6MD Anderson Cancer Center, Houston, United States, 7Amedeo Avo-
gadro University of Eastern Piedmont, Novara, 8Tor Vergata University, Roma,
Italy

Background: A number of data support the value of CD49d expression as
independent prognostic variable in chronic lymphocytic leukemia (CLL). How-
ever, the available studies differ for: i) clinical end points employed (overall
survival, OS; treatment free survival, TFS); ii) factors included in multivariate
analyses; iii) choice of cut-off to define CD49d positivity.
Aims: To perform a worldwide multi-center pooled analysis using individual
patient data (IPD) from published as well as unpublished series to evaluate the
ability of CD49d to predict OS in CLL.
Methods: Authors provided IPD from published cohorts identified by Medline
search by 30 April 2011, as well as from unpublished series. The following vari-
ables were collected: date of diagnosis, OS, TFS, CD49d, CD38, ZAP-70,
immunoglobulin mutational status (IGHV), del17p and del11q chromosomal
aberrations, age, stage, absolute lymphocyte count (ALC), and β2 microglob-
ulin concentration. We performed a pooled analysis with a fixed effect model,
applied multivariate Cox proportional regression analysis, stratified for study
site, and recursive partitioning to rank the relative importance of CD49d with
respect to the other flow cytometry prognostic factors in CLL (CD38, ZAP-70).
The optimal CD49d cut off to predict OS was chosen with a training/validation
strategy. 
Results: IPD from3,267 patients was initially available. After excluding 265
patients for missing data, the remaining2,972 CLL patients were included in final
analysis (1,556 published; 1,416 unpublished). The optimal CD49d expression
cut-off was investigated by applying both data-driven and outcome-driven meth-
ods. Although these methods failed to agree on a single cut-off, the value of
30% CD49d positive CLL cells was finally chosen because of its slightly high-
er outcome discrimination capacity, (C-index 0.61 vs 0.59 for 30% and 45%
respectively; P<0.0001). By pooled analysis of the merged database CD49d
expression ≥30% associated with a 2.5 increase in the hazard of death
(HR=2.5; 95% CI, 2.1-3.0), resulting into an OS decrease of 7% at 5-years (94%
in CD49d- CLL versus 87% in CD49d+ CLL) and 23% at 10-years (84% in
CD49d- CLL versus 61% in CD49d+ CLL) for CD49d positive patients com-
pared to CD49d negative cases. OS shortening was explained by the higher
progression rate displayed by CD49d positive cases. Indeed, CD49d positive
patients showed a significantly lower probability of remaining treatment free at
both 5-years (68% in CD49d- CLL versus 42% in CD49d+ CLL), and 10-years
(50% in CD49d- CLL versus 24% in CD49d+ CLL. In a multivariate Cox mod-
el for OS stratified for study site, CD49d, but not CD38 and ZAP-70 expression,
remained an independent prognosticator (adjusted HR=2.0, 95% CI, 1.4-3.0)
along with age, gender, IGHV mutational status, del17p and ALC. Consistent-
ly, a recursive partitioning hierarchical full-grown tree model which included
the three flow cytometric prognosticators, selected CD49d at the first split indi-
cating that no additional prognostic power was given by CD38 and ZAP-70 after
CD49d was considered. CD49d was also at the first split in tree models devel-
oped for early stage and young (≤65 years) patients.
Summary / Conclusion: Our large, multi-center study preferentially selected
CD49d ahead of CD38 and ZAP-70 as a powerful independent prognostic
marker for OS in CLL; a 30% cut-off value provided optimal separation. These

findings may have implication for patient stratification in future prospective
studies and potential therapeutic efforts targeting CD49d or CD49d signaling. 

P091

BIALLELIC LOSSES OF 13Q DO NOT CONFER A POORER OUTCOME IN
CHRONIC LYMPHOCYTIC LEUKEMIA: ANALYSIS OF 627 PATIENTS WITH
ISOLATED 13Q DELETION
A Puiggros1,* J Delgado2, A Rodriguez-Vicente3, R Collado4, A Aventín5, E
Luño6, J Grau7, J Hernandez8, I Marugán 9, M Ardanaz10, T González 11, A
Valiente12, M Osma13, M Calasanz14, M Salido1, D Ivars4, C Sanzo6, N Ruiz-
Xivillé7, A Carrió2, M González9, I Benet9, M Ortega15, R Santacruz2, E Fer-
nández11, F Ortuño13, P Abrisqueta15, E Olavarría12, A Oliveira16, M Marco17,
E Arranz18, J Cervera19, A Batlle20, E Abella1, E Gimeno1, C Ferrá7, M Terol9,
C Muñoz8, A Ferrer1, J Loscertales18, F Bosch15, F Carbonell4, F Solé21, J
Hernández3, B Espinet1
1Hospital del Mar, 2Hospital Clínic, Barcelona, 3Hospital Universitario de Sala-
manca, Salamanca, 4Consorcio Hospital General Universitario, Valencia, 5Hos-
pital Sant Pau, Barcelona, 6Hospital Universitario Central de Asturias, Oviedo,
7Hospital Universitari Germans Trias i Pujol, Badalona, 8Hospital Infanta
Leonor, Madrid, 9Hospital Clínico Universitario, Valencia, 10Hospital Txagor-
ritxu, Vitoria, 11Fundación Pública Galega de Medicina Xenómica, Santiago de
Compostela, 12Complejo Hospitalario de Navarra, Pamplona, 13Hospital Uni-
versitario Morales Meseguer, Murcia, 14Universidad de Navarra, Pamplona,
15Hospital Vall d’Hebron, Barcelona, 16Hospital de Bellvitge, L’Hospitalet de Llo-
bregat, 17Hospital General de Castellón, Castellón, 18Hospital La Princesa,
Madrid, 19Hospital la Fe, Valencia, 20Hospital Universitario Marqués de
Valdecilla, Santander, 21Institut de Recerca contra la Leucèmia Josep Car-
reras, Badalona, Spain

Background: Losses in 13q as a sole abnormality by FISH confer a good
prognosis in chronic lymphocytic leukemia (CLL). Nonetheless, patients with
del(13q) are a heterogeneous group. Prognostic differences related to the per-
centage of altered cells or the size of the deletion have been proved. Regard-
ing the number of deleted alleles, whereas about 70% of the 13q deletions are
monoallelic (13qx1), some cases harbour biallelic (13qx2) or mosaic mono/bial-
lelic (13qM) losses (about 15% each). IThe clinical significance of biallelic 13q
deletions still remains controversial.
Aims: To describe and compare the characteristics and clinical course of
patients harboring isolated monoallelic and biallelic 13q14 deletions by FISH.
Methods: Electronic database containing information from 2452 patients with
CLL from 26 Spanish institutions was screened for CLL patients with
del(13)(q14) at diagnosis or prior to treatment. Clinical and evolutive data, as
well as cytogenetics and FISH for 11q23, CEP12, 13q14 and 17p13 results
were analyzed.

Table 1. Baseline patients characteristics at diagnosis.

Results: A total of 627 patients (377M/250F, median age 66) presented isolat-
ed del(13)(q14): 515 (82.1%) were monoallelic (13qx1), 54 (8.6%) were bial-
lelic (13qx2), and 58 (9.3%) were considered as mosaics due to the coexistence
of monoallelic and biallelic clones (13qM). No significant differences in the clin-
ical characteristics among all three groups were found (Table 1). The median
percentage of altered nuclei significantly differed across groups (55% in 13qx1,
72.5% in 13qx2 and 80% in 13qM groups; P<0.001). Focusing in the 13qM
group, the median percentage of both monoallelic and biallelic clones found in
each patient was not significantly different (35% and 27.5%, respectively;
P=0.651). Moreover, no predominance of any of the clones was observed in
the 13qM group. After a median follow-up of 50 months (0-250), 195 patients
(31.1%) required treatment and 94 (15%) died. No significant differences in the
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five-year cumulative incidence of treatment (TtFT) or overall survival (OS) were
observed among different groups. The percentage of abnormal cells had a sig-
nificant impact on the outcome of the studied patients, being 90% the highest
predictive power cut-off for a worse TfFT (45% vs 28%;P<0.005) and the OS
(148m vs not reached;P<0.005).
Summary / Conclusion: 1. Patients with biallelic 13q deletions do not show a
poorer clinical outcome than those with monoallelic del(13)(q14). 2. Detection
of 13q14 deletion in more than 90% of nuclei, is associated to a worse clinical
outcome. 
Aknowledgements. 2009/SGR541; PI11/1621; RD12/0036/0044 and
RD12/0036/0014 (RTICC, FEDER).
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A HIGH SENSITIVITY METHOD REVEALED A TWOFOLD-INCREASED
INCIDENCE OF NOTCH1 MUTATION WITH ADVERSE PROGNOSTIC
IMPACT IN CHRONIC LYMPHOCYTIC LEUKAEMIA
P Sportoletti1,* S Baldoni1, B Del Papa1, P Aureli1, L Ruggeri1, S Plebani2, 
A Di Tommaso2, M Cantelmi1, M Di Ianni2, F Falzetti1
1Haematology Section, University of Perugia, Perugia, 2Department of Internal
Medicine and Public Health, University of L’Aquila, L’Aquila, Italy

Background: Our understanding of the genetics of chronic lymphocytic
leukaemia (CLL) has advanced significantly in the last few years. We were the
first group to show the presence of activating mutations of NOTCH1 in CLL
patients at diagnosis (Di Ianni 2009) and correlate this genetic alteration with
an unfavourable clinical outcome (Sportoletti 2010). Whole genome and exome
sequencing studies confirmed that CLL genome harbours recurrent mutations
of NOTCH1 that impacted on overall survival (OS). About 80% of NOTCH1
mutated CLL cases displayed a c.7544_7545delCT frame shift deletion. The
currently available approaches for the detection of the NOTCH1 mutations dis-
play a low sensitivity, thus hampering the diagnostic accuracy and increasing
the risk of false negatives especially in patients with oligoclonal B cell mutated
clones.
Aims: (1) Developing a sensitive, easy, and inexpensive test for the detection
of the NOTCH1 c.7544_7545delCT mutation in blood samples, (2) Assessing
the accuracy of this test in a large cohort of CLL patients and correlate NOTCH1
mutation with other clinical and biological prognostic factors. (3) Evaluating the
impact of the NOTCH1 c.7544_7545delCT mutation on the clinical outcome of
CLL patients
Methods: We investigated 303 consecutive unselected CLL patients with medi-
an age 63 years (range 30-89). The NOTCH1 c.7544_7545delCT mutation was
screened by using a newly developed allele specific PCR (AS-PCR) and direct
Sanger sequencing at CLL diagnosis.

Figure 1. 

Results: The analytical sensitivity of our new AS-PCR in serial dilutions of DNA
established the lower detection limit to be the 0.1% of mutant alleles. Striking-
ly, the analysis of 303 CLL samples demonstrated an increased incidence of
NOTCH1 mutation detected by the AS-PCR, compared to Sanger sequencing
(20.4% vs 10,5%). In our cohort of patients, NOTCH1 mutation was associat-
ed with adverse prognostic markers such as unmutated IgVH status (280 total
available cases, 42/57; P<0.0001) and ZAP-70>20% (189 total available cas-
es 31/49; P=0.0034). In addition, NOTCH1 mutated patients had more fre-
quently trisomy 12 (132 total available cases 15/39; P=0.0006). To determine
whether the AS-PCR detectable NOTCH1 mutation maintained its prognostic
impact in CLL, we estimated its influence on OS, in our cohort of patients.In uni-
variate analysis, patients with NOTCH1-mutated CLL showed shorter median
OS when compared with unmutated patients (13.46 vs 21.86 years; P<0.001;
HR, 2.484; 95% CI, 2.14-6.66) (Figure 1).NOTCH1 mutation was confirmed to

be an independent prognostic factor for OS in a 6 variable model multivariate
analysis that included age, sex, Rai Stage, IgVH and ZAP70 (P<0.05, HR 2.053;
95% Cl 1.007-4.180).
Summary / Conclusion: The new PCR based approach, exploited in the cur-
rent study, revealed a significant increased incidence of NOTCH1 mutation in
CLL. Univariate and multivariate statistical analysis proved that NOTCH1 muta-
tion is an independent prognostic factor retaining its predictive value in CLL. Our
diagnostic test allowed us to identify patients with a low allelic burden in the
blood demonstrating that the presence of small clonal NOTCH1 mutated frac-
tions impact on the clinical outcome of CLL patients. Therefore, the AS-PCR
determination of NOTCH1 mutation should be considered in drawing prognos-
tic scores.

P093

PREDICTIVE CLINICAL MODEL FOR UNTREATED DEL(17P13.1) CHRON-
IC LYMPHOCYTIC LEUKEMIA (CLL) PATIENTS
D Stephens1,* A Ruppert1, J Jones1, J Woyach1, K Maddocks1, S Jaglowski1,
L Andritsos1, Joseph M Flynn1, Michael R Grever1, N Muthusamy1, N Heere-
ma2, J Byrd1
1Hematology, 2Cytogenetics, The Ohio State University, Columbus, Ohio, Unit-
ed States

Background: The subset 10% of CLL patients (pts) with del(17p13.1) (17p-) kary-
otype typically exhibit poor response to therapy. There are limited data on clinical
outcomes of these pts and no publication of a large group of these patients treat-
ed at a single institution.
Aims: We aimed to report the characteristics and time to treatment of de novo 17p-
CLL patients from initial visit at Ohio State University (OSU).
Methods: We retrospectively reviewed records of 115 CLL pts with 17p- with no
prior therapy seen at OSU from 2002-2012. Treatment free survival (TFS) was cal-
culated from date of 1st OSU visit until date of 1st treatment or death from any
cause, censoring pts alive and treatment-free. Overall survival (OS) was calculat-
ed from date of 1st OSU visit until date of death or last follow-up. TFS/OS estimates
were calculated using the Kaplan-Meier method. Proportional hazards models
were fit using backwards selection to identify variables significantly associated
with TFS & OS. 
Results: Median time from CLL diagnosis (dx) to 1st OSU visit was 4.8mos (range:
0 days-19.7 yrs). Median age at 1st OSU visit was 62yrs (40-92), 70% were male,
and 92% were Caucasian. At CLL dx, 55%, 35%, and 10% had Rai Stage (RS) 0,
1/2, and 3/4 respectively. Median WBC, hemoglobin, platelets, and LDH were
26.8K/uL (2.4-446.6), 13.5g/dL (5.9-16.8), 186.5K/uL (13-385), and 169U/L (99-
1791) respectively. 39% (80 evaluable) had β2microglobulin≥3mg/L. In addition to
17p-, 14%, 55%, and 21% of patients harbored 11q-, 13q- and tri(12) aberrations
respectively. Complex karyotype (CK; ≥3 abnormalities including 17p-) was iden-
tified in 37% (n=42), and 70% (n=38/54 evaluable patients) expressed un-mutat-
ed IgVH status.Of 105 pts followed for TFS, 57 have started treatment (54%) and
8 died prior to treatment, most within 2yrs of visit. Median TFS estimate was
16.2mos (95%CI=6.4-27.0) with a 2-yr TFS estimate of 42% (95%CI:0.31-0.52).
At median follow-up of 3yrs, 47 pts have died. Estimated median OS was 4.2yrs
(95%CI:3.4-7.8) with an OS estimate at 2yrs of 77% (95%CI:0.68-0.85). In multi-
variable analysis, the variables significantly associated with shorter TFS were old-
er age (hazard ratio [HR] for 10yr increase:1.53 (95% CI:1.19-1.97 ;p50%. Age and
RS remained in a multivariable model for OS (P≤0.0001), yet CK was included
instead of 17p -% as an independent significant prognostic factor (P=0.009), and
presence of 11q- was not significantly associated with OS.
Summary / Conclusion: Pretreatment characteristics of higher age at referral,
higher RS at diagnosis, higher 17p -%, and presence of 11q- can identify pts who
will progress quickly and require treatment sooner than those without these
adverse risk factors in this population of de novo 17p- CLL. The role of 17p-% and
CK warrants further study, considering the strong degree of association between
the two variables. 

Figure 1. 
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NOVEL ASSAY FOR THE IDENTIFICATION OF NOTCH1 PEST DOMAIN
MUTATIONS USING FRAGMENT ANALYSIS AND ALLELE SPECIFIC PCR
P Campregher1,* R Petroni1, N Muto1, j Rodrigues1, r santana1, o Ramos1, R
Sitnik1, N Bacal1, E Velloso1, g Oliveira2, I Metze2, N Hamerschlak1
1Albert Einstein Hospital, Sao Paulo, 2UNICAMP, Campinas, Brazil

Background: NOTCH1 is a proto-oncogene with activating mutations
described in a variety of malignancies, including acute lymphoblastic leukemia
(ALL), mantle cell lymphoma (MCL) and chronic lymphocytic leukemia (CLL).
While the prognostic significance of NOTCH1 mutations remains controversial
in ALL, recent data suggest that NOTCH1 PEST domain mutations are asso-
ciated with adverse prognosis in patients with CLL.
Aims: NOTCH1 mutations are found in around 10% of CLL patients at diag-
nosis, and since this disease has a heterogeneous clinical course and few
prognostic markers, we aimed at designing a fast, cost effective and robust
assay to detect NOTCH1 PEST domain mutations in patients with CLL.
Methods: While 92% of the mutations in NOTCH1 PEST domain found in CLL
are insertions or deletions, only 8% are represented by point mutations. There-
fore we decided to use a fragment analysis approach in our assay. Given that
a single mutation (c.7544_7545delCT), represents roughly 75% of all PEST
domain mutations in CLL we designed a test that can, at the same time, detect
the presence of this mutation specifically and also any insertion or deletion in
exon 34. We designed a PCR reaction using one FAM-labeled forward primer
anchored at codon 2407 and two reverse primers. One specific for the
c.7544_7545delCT mutation anchored at codon 2414 yielding a product of 356
base pairs (bp) and one anchored at codon 2425, yielding a product of 391 bp,
comprising the hot spot for mutations in the NOTCH1 PEST domain. Primers
were designed with Primer3 software (http://frodo.wi.mit.edu/) and the speci-
ficity of the reaction evaluated using the tool “PCR in silico” (http://genome.
ucsc.edu/cgi-bin/hgPcr?command=start). The test yields three possible out-
puts: a) A single 391 bp peak: wild type samples; b) Three peaks (391 bp, 389
bp and 356 bp): heterozygous for c.7544_7545delCT; c) Two peaks (391 bp and
another bigger or smaller, depending on the size of insertion / deletion): anoth-
er insertion or deletion, but not c.7544_7545delCT.
Results: We have first studied 46 blood samples from unselected patients with
CLL, in several disease stages. NOTCH1 wild type was detected in forty
patients. Six patients had a pattern compatible with c.7544_7545delCT
NOTCH1 mutation (Figure 1A), and no patient presented with another muta-
tion. DNA sequencing was performed in selected samples, and the specificity
of our assay was confirmed (Figure 1B). Recent studies have demonstrated
that NOTCH1 mutation occur more frequently in CLL patients with trisomy 12
(2). In order to confirm these findings, we studied a second cohort of 14 CLL
patients with trisomy 12. Of these, 7 patients presented with mutated NOTCH1
(50%). Overall the frequency of NOTCH1 mutations in our series was: 12% and
50% in patients without and with trisomy 12 respectively, in agreement with pre-
vious reports. All mutated cases (N=13) had c.7544_7545delCT. We were not
able to study the correlation between NOTCH1 mutations and clinical features
at this time, since clinical information was not available for most patients.
Summary / Conclusion: In conclusion, we have designed a robust, fast and
cost effective assay for routine identification of NOTCH1 PEST domain muta-
tions using fragment analysis and allele specific PCR that is suitable for imple-
mentation in the clinical setting for CLL patient evaluation.

Figure 1. Assay results for NOTCH1 PEST domain mutation.

Chronic lymphocytic leukemia: clinical studies
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LONG-LASTING RESPONSES TO LENALIDOMIDE AS INITIAL THERAPY
OF ELDERLY PATIENTS WITH CHRONIC LYMPHOCYTIC LEUKEMIA
P Strati1,* M KEATING1, W Wierda1, X Badoux1, S Calin1, J Reuben1, 
S O’Brien1, S Kornblau1, H Kantarjian1, B Lee1, A Ferrajoli1
1MD Anderson Cancer Center, Houston, United States

Background: We conducted a phase II study evaluating the activity of lenalido-
mide as initial therapy for elderly pts with CLL. At the time of its initial report,
this treatment was associated with an overall response rate of 65% and an
overall survival of 88% at 2 years (Badoux, Blood 2011).
Aims: We analyzed outcome, toxicity, clinical and laboratory characteristics of
long-term responders in this trial.
Methods: Pts with a response lasting 36 months or longer were defined as
“long-term responders” (LTRs). Clinical characteristics, prognostic factors,
serum immunoglobulin levels, circulating T cell numbers (up to 36 months) and
plasma cytokine levels of LTRs were compared with the rest of the study pop-
ulation using non-parametric and Chi-square tests. Differences were consid-
ered to be significant if p was equal to or less than 0.05.
Results: Thirty-four of the 60 pts (57%) are LTRs. Best responses among
LTRs consisted of 24 (71%) complete remissions (CR), including 5 pts with
MRD-negative CR, and 10 (29%) partial remissions. Median time to failure
(TTF) has not been reached for LTRs, after a median follow up of 47 (37-60)
months. The median daily dose of lenalidomide at last follow-up in LTRs pts is
5 mg (2.5-10). Twenty-four LTRs are still on therapy and ten have discontin-
ued lenalidomide. Reasons for treatment discontinuation were: progression
after 43 months in 1 pt, toxicity in 6 pts (deep venous thrombosis after 41
months in 1 pt, moderate neuropathy after 30 and 39 months in 2 pts, persist-
ent fatigue after 23 months in 1 pt, moderate weight loss after 5 months in 1
pt, immune thrombocytopenia after 11 months in1 pt), infectious complications
in 1 pt (sepsis, after 12 months), second malignancy (new onset invasive squa-
mous cell carcinoma of the skin after 26 months) in 1 pt and change of institu-
tion in 1 pt. Lenalidomide is often associated with myelosuppression in pts with
CLL. Interestingly, LTRs experienced neutropenia during the first 12 months of
therapy that later resolved in 83% of pts (Figure 1A); additionally a recovery in
hemoglobin and platelets compared to baseline values was also seen in 100
and 77% of LTRs, respectively (Figure 1B-C). We also observed a recovery in
the percentage of circulating T cells (CD3+) in 41% ofpts and a recovery in plas-
ma levels of immunoglobulins A, G and M levels in 68, 58 and 52% ofpts,
respectively (Figure 1D). As therapy continues until progression, we focused
on lenalidomide-related late (defined as toxicities observed after 48 months of
therapy) toxicities. Grade 1-2 diarrhea was observed in 2 pts and Grade 1
peripheral neuropathy in 3 pts. One patient developed skin lesions shown to
be in situ squamous and basal cell carcinomas on biopsy. We compared pre-
treatment clinical characteristics of LTRs and the other pts on study. We
observed that LTRs had lower baseline beta-2-microglobulin (median values:
4 vs 5 mg/L; P=0.005) and were less likely to have a deletion 17q (0 vs 6;
P=0.005) but more likely to have trisomy 12 (11 vs 2; P=0.03). Furthermore,
baseline plasma levels of IL8, IFNγ, sVEGFR2 and MIP1α were significantly
lower in the LTRs (P=0.05, 0.06, 0.05 and 0.02, respectively).
Summary / Conclusion: Lenalidomide as initial therapy of elderly pts with
CLL induced responses that are durable, with 57% of pts maintaining their
response for more than 3 years. Myelosuppression is observed, but it is tran-
sient and resolves past the first year. Compared to the pts with shorter response
duration, LTRs were more likely to have lower baseline levels of beta2-
microglobulin, IL8, IFNγ, sVEGFR2 and MIP1α and intermediate or favorable
cytogenetic abnormalities.

Figure 1. 
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LOW-DOSE FCR IN ELDERLY/COMORBID PATIENTS WITH CHRONIC
LYMPHOCYTIC LEUKEMIA/SMALL LYMPHOCYTIC LYMPHOMA
(CLL/SLL): UPDATED RESULTS OF PROJECT Q-LITE BY CZECH CLL
STUDY GROUP
L Smolej1,* Y Brychtova2, E Cmunt3, M Doubek2, M Spacek3, D Belada1, 
M Motyckova1, I Zygulova4, D Adamova4, V Prochazka5, M Simkovic1, 
K Klaskova6, T Kozak6
14th Department of Internal Medicine - Hematology, Charles University Hospi-
tal and Faculty of Medicine, Hradec Kralove, 2Department of Internal Medicine
– Hematology and Oncology, University Hospital, Brno, 3First Department of
Medicine, Charles University General Hospital, Prague, 4Hematology/Tranfu-
siology Department, Silesian Hospital, Opava, 5Department of Hematology-
Oncology, University Hospital, Olomouc, 6Department of Internal Medicine -
Hematology, University Hospital Královské Vinohrady, Prague, Czech Repub-
lic

Background: Combination of fludarabine, cyclophosphamide and rituximab
(FCR) is currently considered the treatment of choice in physically fit patients
(pts) with chronic lymphocytic leukemia (CLL). However, many patients cannot
tolerate this aggresive regimen because of advanced age and/or serious comor-
bid conditions which may lead to unacceptable toxicity. Protocols based on
low-dose fludarabine have recently demonstrated promising results in small
studies. 
Aims: Aims: to assess efficacy and safety of low-dose FCR regimen used in
elderly/comorbid patients with CLL/SLL; updated results including first data on
progression-free survival (PFS) and overall survival (OS) are presented.
Methods: Between March 2009 and July 2012, a total of 207 pts with active
disease (CLL, n=196, SLL, n=11) were treated by low-dose FCR at 16 centers
cooperating within Czech CLL Study Group. Dose reduction of chemotherapy
in comparison to full-dose FCR was following: 50% of fludarabine dose (12
mg/m2 i.v. or 20 mg/m2 orally on days 1-3) and 60% of cyclophosphamide dose
(150 mg/m2 i.v./p.o. on days 1-3). Rituximab was administered in standard
schedule (375 mg/m2 i.v. day 1 in 1st cycle, 500 mg/m2 i.v. day 1 from 2nd
cycle). Treatment was repeated every 4 weeks; antimicrobial prophylaxis with
sulfamethoxazol/trimethoprim and aciclovir or equivalents was recommended.
Data regarding efficacy and safety are currently available in 199 pts; the descrip-
tive characteristics are summarized in Table 1. 
Results: Based on intention-to-treat principle, the overall response rate / com-
plete responses (including clinical CR [without bone marrow biopsy] and CRi
[with incomplete marrow recovery]) were 79/37% in first line and 64/29% in
relapsed/refractory setting. Serious (CTCAE grade III/IV) neutropenia was fre-
quent (57 and 49%) but did not translate into high occurrence of serious infec-
tions (14 and 18%, Table 1). The most common causes of death were CLL pro-
gression and infections. At the median follow-up of 19 months, median progres-
sion-free survival for previously untreated and relapsed/refractory patients was
20 and 15 months; median overall survival has not been reached in previous-
ly untreated pts (80% at 2 years) and was 31 months in relapsed/refractory pts.
CIRS score and age did not significantly influence PFS or OS. 
Summary / Conclusion: Our data show that treatment of elderly/comorbid
patients with CLL/SLL using low-dose FCR has promising efficacy in first line
as well as relapsed/refractory disease, including reasonable PFS and OS. Tox-
icity is acceptable and manageable.

Table 1. Basic charcateristics, therapeuic efficacy and severe (CTCAE
grade III/IV) toxicity.
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PLATINUM AND HIGH-DOSE CYTARABINE-BASED CHEMOTHERAPY IN
ULTRA HIGH-RISK CHRONIC LYMPHOCYTIC LEUKEMIA AND RICHTER’S
SYNDROME: RESULTS OF A RETROSPECTIVE MULTICENTER STUDY
E Durot1,* V Leblond2, S Leprêtre3, A Michallet4, Q Le1, A Delmer1
1Hematology, Hôpital Robert Debré, Reims, 2Hematology, Hôpital Pitié Salpê-
trière, Paris, 3Hematology, Centre Henri Becquerel, Rouen, 4Hematology,
Centre hospitalier Lyon-Sud, Pierre Bénite, France

Background: Ultra high-risk chronic lymphocytic leukemia (CLL) and Richter’s
syndrome (RS) usually display a poor prognosis. Although they are widely used
as salvage therapy in many types of lymphomas, platinum and cytarabine (Pl
+ AraC)-based regimens have not been evaluated in large cohorts of patients
with CLL or RS.
Aims: The aim of this study was to assess the efficacy of Pl + AraC-based reg-
imens in patients with aggressive forms of CLL (high or ultra high-risk CLL or
Richter’s syndrome).
Methods: This French retrospective analysis included 75 patients with
relapsed/refractory CLL or RS, who received at least one course of Pl + AraC-
based chemotherapy (DHAP±rituximab, ESHAP±rituximab or OFAR) in 4 cen-
ters between 2000 and 2012.
Results: Forty-seven patients with relapsed or refractory CLL (including 36
ultra high-risk CLL) and 28 with RS were included. Median age was 62 years
(range, 18-79 years). The median number of previous therapies was 3 (range,
1-7), including fludarabine-based regimens (75%) and alemtuzumab (32%),
and 61% of the patients were refractory to the last treatment. Tumor mass >5
cm and splenomegaly were present in 32% and 42% of patients respectively.
LDH and β2-microglobulin were elevated in 75% of cases. The incidences of
17p and 11q deletions were 40% and 39% respectively. The overall response
rate was 60% with 24% complete response (CR) in CLL, and 43% with 25% in
RS. The median progression-free survival and overall survival were 11 and
14.6 months respectively. Fludarabine refractoriness and 17p deletion were
not associated with a poorer outcome. In multivariate analysis, the only factors
associated with a shorter survival were performance status ≥2 (P=0.04) and
albumin level <35 g/L (P=0.0004). The main toxicities were myelosuppression
(grade III-IV in 80% of cases) and infectious complications (toxic death 15%).
Twenty-one patients underwent thereafter autologous or allogeneic stem cell
transplantation (SCT).
Summary / Conclusion: Platinum and high-dose cytarabine-based regimens
provide high response rate in high-risk CLL and RS. In ultra-high-risk CLL (17p
deletion or fludarabine refractoriness), these regimens should be considered as
an option for tumor control before allogeneic transplantation.
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DOSE-ESCALATION AND PHARMACOKINETICS (PK) OF DIFFERENT
LENALIDOMIDE (LEN) STARTING DOSE REGIMENS IN PATIENTS WITH
RELAPSED OR REFRACTORY (REL/REF) CHRONIC LYMPHOCYTIC
LEUKEMIA (CLL) (CC-5013-CLL-009)
C Wendtner 1,* M Hallek2, G Fraser3, A Michallet4, P Hillmen5, J Duerig6, S Gre-
gory7, M Kalaycio8, T Aurran-Schleinitz9, L Trentin10, S Stilgenbauer11, 
T Kipps12, B Purse13, J Zhang13, N Chen13, J Mei 13, A Chanan-Khan14
1Klinikum Schwabing, Munich, Germany; Clinic I of Internal Medicine, Univer-
sity of Cologne, 2Clinic I of Internal Medicine, University of Cologne, Cologne,
Germany, 3Juravinski Cancer Centre, Hamilton, ON, Canada, 4Department of
Hematology, Hospices Civils de Lyon, Pierre Bénite, France, 5St James’s Insti-
tute of Oncology, Leeds, United Kingdom, 6Universitaetsklinikum Essen, Essen,
Germany, 7Rush University Medical Center, Chicago, IL, 8Cleveland Clinic,
Cleveland, OH, United States, 9Institut Paoli Calmettes, Marseille, France,
10Padua University School of Medicine, Padua, Italy, 11Department of Internal
Medicine III, Ulm University, Ulm, Germany, 12UCSD Moores Cancer Center,
San Diego, CA, 13Celgene Corporation, Summit, NJ, 14Mayo Clinic, Jack-
sonville, FL, United States

Background: CLL patients (pts) who relapse after purine-analog or bendamus-
tine-based treatments have a poor prognosis. Lenalidomide is an immunomod-
ulatory agent that has shown significant activity in rel/ref CLL. Various doses
and schedules have been explored. Here we report the preliminary results on
tolerability, efficacy, and PK from the CLL-009 study, in which different doses
were investigated to determine the optimum starting dose regimen.
Aims: To investigate primarily the safety and secondarily the efficacy of LEN
initiated at 3 starting doses (5, 10, and 15 mg/d) followed by a step-wise dose
escalation as tolerated in rel/ref CLL. Exploratory endpoints included PK analy-
ses.
Methods: In this phase2, randomized, double-blind, multicenter trial, rel/ref
CLL pts (after ≥ 1 purine-analog or bendamustine-based regimen) were ran-
domized 1:1:1 to receive a starting dose (5, 10, or 15 mg/d) of oral LEN on days
1–28 of each 28-day cycle. All doses were escalated by 5 mg increments every
28 days to reach a maximum dose of 25 mg/d, as tolerated. In case of poor tol-
erability, dose reductions occurred in 5 mg decrements.
Results: A total of 104 pts were enrolled; median age was 64.5 years (range
32-81). Pts were heavily pretreated-median number of 3 prior treatments-and
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had poor prognostic features. The safety population consisted of 103 pts and
PK data are available for 26 pts: 11/34 in the 5 mg, 6/34 in the 10 mg, and 9/35
in the 15 mg dose level. For the 103 evaluable pts, 51.4% did not escalate
above their starting dose level (50.0%, 38.2%, and 65.7% for the5, 10, and 15
mg groups, respectively). Additionally, 56% of dose reductions occurred in the
first 3 treatment cycles. In cycle1, 17.6% (5 mg), 29.4% (10 mg), and 22.9% (15
mg) of pts had dose reductions; in cycle2, dose reductions from the respective
starting dose occurred in 20.6%, 11.8%, and 20.0%. Reductions in these 2
cycles were primarily due to hematologic events of neutropenia (41%) and
thrombocytopenia (10.3%). 7 pts in cycle 1 and 1 pt in cycle 2 were dose
reduced due to tumor flare; the average duration was 13.8 days and each of
these patients continued study therapy. However, of the 39 responders (13 in
each group) 7.7% (5 mg), 23.1% (10 mg), and 53.8% (15 mg) did not escalate
to a higher dose level. 34 responders (87.2%) reached a dose ≥15 mg/d and
38.5% escalated to the maximum allowed dose of 25 mg/d. LEN was rapidly
absorbed and eliminated. The maximum plasma concentration was observed
1 hour after dosing and the mean terminal half-life was approximately 3 hours
in all starting dose levels (Table 1). The differences in plasma exposure in each
group were approximately proportional to the starting doses from 5 to 15 mg/d.
The PK pts had a median age of 64 years (range 54–78) and 46% were ≥ 65
years old. It is noted that the mean LEN clearance in pts ≥ 65 years and < 65
years was 184 and 212 mL/min, respectively (p > 0.05), consistent with the
respective mean creatinine clearance of 78.7 and 89.3 mL/min. Cross-study
comparisons suggested that LEN clearance in CLL pts is comparable to
patients with multiple myeloma or myelodysplastic syndromes.
Summary / Conclusion: Efficacy data with a longer follow-up will be present-
ed, but at a median treatment duration of 34.0 wks, ORR was 38.2% in this
heavily pretreated population. The data suggest that titration of doses up to 15
mg/d or greater correlates with better responses, while starting dose of 15
mg/d appears to be too high. The PK of LEN in CLL pts is consistent with that
observed in other disease populations studied.

Table 1. Pharmacokinetic parameters of lenalidomide in CLL patients.
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TOXICITY AND RESPONSE BY COMORBIDITY AND AGE IN A RANDOM-
IZED STUDY OF ORAL FLUDARABINE AND CYCLOPHOSPHAMIDE WITH
RITUXIMAB FIRST-LINE THERAPY OF FIT ELDERLY WITH CHRONIC LYM-
PHOCYTIC LEUKAEMIA 
S Mulligan1,* D Gill2, P Turner3, W Renwick4, R Harrup5, M Latimer6, G Cull7,
L Berkahn8, C Forsyth9, N Mackinlay1, D Simpson10, P Campbell11, C Tam12,
M Collins13, M Sulda14, G Best1, B Kuss14
1Haematology, Royal North Shore Hospital, Sydney, 2Haematology, Princess
Alexandra Hospital, Brisbane, 3Haematology, Austin Hospital, 4Haematology,
Royal Melbourne Hospital, Melbourne, 5Haematology, Royal Hobart Hospital,
Hobart, 6Haematology, The Canberra Hospital, Canberra, 7Haematology, Sir
Charles Gairdner Hospital, Perth, Australia, 8Haematology, Auckland City Hos-
pital, Auckland, New Zealand, 9Haematology, Gosford Hospital, Gosford, Aus-
tralia, 10Haematology, North Shore Hospital, Auckland, New Zealand,
11Haematology, Geelong Hospital, Geelong, 12Haematology, 13Statistics, Peter
MacCallum Cancer Centre, Melbourne, 14Haematology, Flinders Medical Cen-
tre, Adelaide, Australia

Background: Combination immunochemotherapy with fludarabine (F),
cyclophosphamide (C) and rituximab (R) gave superior progression free and
overall survival compared to FC in the CLL8 Study. The median age in CLL8
was 61 years compared to the median age of CLL overall at 72 years. There
is debate regarding the tolerability of FCR based therapy in the elderly.
Aims: We aimed to assess the safety and tolerability of F(C)R based therapy
in fit elderly patients with CLL requiring treatment in a dose de-escalation study.

Fitness was assessed as a Cumulative Illness Rating Scale [CIRS] score ≤6.
This analysis was performed on 12 February 2013, seven months after the last
recruitment, when all patients should have completed therapy, and focused on
toxicity and response by CIRS score and age. The study was supported by
Roche Products Australia, and Genzyme (formerly Bayer Schering). 
Methods: Previously untreated fit patients with progressive CLL aged ≥65
were randomized to one of three treatment regimens “FR5”, “FCR3” and
“FCR5” as follows: (i) Fludarabine 24 mg/m2 orally for five days + Rituximab
(375 mg/m2 C1, 500 mg/m2 C2-6) iv Day 1 (FR5), (ii) Fludarabine 24 mg/m2

and Cyclophosphamide 150 mg/m2 both orally for three days (D1-3) + Ritux-
imab iv D1 (FCR3) or (iii) Fludarabine 24 mg/m2 + Cyclophosphamide 150
mg/m2 both orally for five days (D1-5) + Rituximab iv D1 (FCR5), all given at 4
weekly intervals for an intended 6 cycles. Patients were administered their
therapy arm with no dose reduction. Therapy was delayed up to 2 weeks if there
was grade 3 or 4 toxicity, and if unresolved after 2 weeks, patients were taken
off study. If toxicity resolved to grade 2 or less, therapy proceeded.
Results: Recruitment of all 120 randomised patients was completed in July
2012. Median age was 71 (range 65-83) years. Binet stage at registration was
progressive A – 20 (16.7%), B – 56 (46.7%) and C – 44 (36.7%). Haematolog-
ical toxicity and overall response rates (ORR) are as follows for the total patient
cohort by CIRS comorbidity score and age bracket but with no analysis by
treatment arm. The overall grade 3/4 neutropenia rate was 39.8% and febrile
neutropenia / infection was 15.9%. Grade 3/4 toxicity across the CIRS score
brackets 0-2, 3-4 and 5-6 respectively was 56%, 39% and 56% for all haema-
tological toxicity, 43%, 31% and 50% for neutropenia, and 15%, 19% and 13%
for febrile neutropenia and/or infection. Grade 3/4 toxicity across the age brack-
ets 65-69, 70-74, 75-79, and 80-84 respectively was 52%, 53%, 43% and 20%
for all haematological toxicity, 45%, 38%, 43% and 0% for neutropenia, and
18%, 7%, 33% and 0% for febrile neutropenia and/or infection. The overall
response rate (ORR) across the CIRS score brackets 0-2, 3-4 and 5-6 respec-
tively was 94%, 87% and 100%, and across age brackets 65-69, 70-74, 75-79,
and 80-84 respectively was 93%, 91%, 92% and 100%. Using stringent stop-
ping criteria, 35% stop early due to toxicity, intercurrent illness or patient choice,
and 61.9% have a delay during therapy. 
Summary / Conclusion: Oral F(C)R therapy appears generally safe and well
tolerated in CLL patients aged ≥65 years requiring first-line therapy according
to incomplete data 7 months from end of recruitment. For fit elderly patients,
neither a CIRS score between 0 and6, nor age bracket appear to be associat-
ed with toxicity. ORR is high at 92.4%, and complete remission in 40.5% at Final
Staging 2 months after treatment. ORR was similar across all CIRS score and
age brackets.

P100

PHASE 1B STUDY OF IDELALISIB (GS-1101) PLUS CHLORAMBUCIL±RIT-
UXIMAB IN PATIENTS WITH RELAPSED AND REFRACTORY CHRONIC
LYMPHOCYTIC LEUKEMIA (CLL)
J Barrientos1,* J Leonard2, R Furman2, I Flinn3, S Vos4, S Coutre5, M Schree-
der6, N Wagner-Johnston7, J Sharman8, T Boyd9, N Fowler10, Y Kim11, 
L Holes11, D Johnson11, R Dansey11, R Dubowy11, K Rai1
1Hofstra North Shore-LIJ School of Medicine, Hyde Park, NY, 2Weill Cornell
Medical College, New York, 3Sarah Cannon Research Institute, Nashville, TN,
4University of California Los Angeles, Los Angeles, 5Stanford University Can-
cer Center, Stanford, CA, 6Clearview Cancer Institute, Huntsville, AL, 7Wash-
ington University, St. Louis, MO, 8Willamette Valley Cancer Institute/US Oncol-
ogy Research, Springfield, OR, 9Yakima Valley Memorial Hospital/North Star
Lodge Cancer Care, Yakima, WA, 10M. D. Anderson Cancer Center, Houston,
11Gilead Sciences, Seattle, United States

Background: PI3K-delta (δ) is critical for activation, proliferation and survival
of B cells and plays a role in homing and retention in lymphoid tissues. PI3Kδ
signaling is hyperactive in many B-cell malignancies. Idelalisib is a first-in-
class, selective oral inhibitor of PI3Kδ. It has shown activity as a single agent
and in combinations with bendamustine and anti-CD20 mAbs, in patients with
relapsed or refractory (R/R) CLL.  
Aims: The primary objective of this study is to evaluate the safety of the addi-
tion of idelalisib to chlorambucil (Chl) and chlorambucil plus rituximab (R) in pts
with R/R CLL. The secondary objective is to evaluate the clinical activity of the
combination. Preliminary results are presented.
Methods: Pts required therapy according to IWCLL 2008 guidelines. All pts
received idelalisib 150 mg po bid continuously. Those on idelalisib+Chl received
Chl 10 mg/m2 po qd on days 1-7 every 28 days for a minimum of 3 and maxi-
mum of 12 cycles, based on achievement of optimal response. Those on ide-
lalisib+Chl+R received, in addition, R 375 mg/m2 on day 1 of the first 6 cycles.
Response was assessed by the investigators based on scheduled CT evalua-
tions and clinical criteria following IWCLL 2008.
Results: 29 subjects were enrolled from March 2011 through August 2012:
median age 65 (range: 41-82); M/F 83/17 (%); WHO 0/1/2 79/21/0 (%); current
Rai III/IV 3/48 (%). The median number of prior regimens was3, mean3, range
1-11. 48% of subjects were refractory to their last therapy (progressed within
6 months) and 48% had relapsed at >6 mo, 4% unknown. Of 13 subjects treat-
ed with idelalisib+Chl+R, 5 (39%) were refractory to rituximab. The ORR was
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63% for idelalisib+Chl (1/16 CR, 9/16 PR) and 92% for idelalisib/Chl/R (1/13 CR,
11/13 PR). Median PFS has not been reached. As of 22 Feb 2013, 4 subjects
have discontinued therapy (2 from each arm): 1 PD (idelalisib+Chl), 1 death, 1
withdrew consent and 1 other. The median time on idelalisib therapy is current-
ly 8.1 mos (range: 0.9-10.2). The most frequently reported treatment-emergent
AEs (≥20% of all subjects) and lab abnormalities are shown in Table 1.
Summary / Conclusion: Idelalisib, when combined with either chlorambucil or
chlorambucil plus rituximab, is effective in inducing responses in the majority
of relapsed and refractory patients with CLL. The safety profile is not different
from what would be expected from the addition of each of the administered
drugs. These results support further studies with these combinations in patients
with CLL.

Table 1. 
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PRELIMINARY RESULTS FROM A SURVEY OF ‘REAL-LIFE’ FIRST LINE
THERAPY OF CHRONIC LYMPHOCYTIC LEUKAEMIA IN THE UK
T Todd1,* A Forbes2, M Ewings3, M Dyer4, L Sanders4, W Thomas1, S Hewa-
mana5, C Dearden5, A Copplestone2
1Haematology, The Royal Devon and Exeter Hospital, Exeter, 2Haematology,
Derriford Hospital, Plymouth, 3Haematology, Musgrove Park Hospital, Taunton,
4Haematology, Leicester Royal Infirmary, Leicester, 5Haematology, The Royal
Marsden Hospital, London, United Kingdom

Background: FCR is widely regarded as standard 1st line therapy for chronic
lymphocytic leukaemia. In October 2009 the UK National health Service made
FCR freely available to all patients in England for this indication. However, the
landmark studies establishing the role of this treatment had patient populations
younger than the median age and in generally more robust health, e.g. medi-
an performance status in CLL8 is 1.
Aims: To determine the applicability and tolerance of trial derived standard
treatment to the unselected CLL patient population To determine the degree to
which patients entering trials were representative of the unselected patient pop-
ulation. To determine the range of non-FCR treatments in use. To determine the
sequence of 1st and 2nd line treatments in current use and any impact on 2nd

line treatment of toxicity from 1st line treatment
Methods: We initiated a prospective survey of 1st line treatment choices and
outcomes in CLL from 1st October 2009 at 7 hospitals across England serving
a combined population of approximately 3.3 million. The survey consists of
short questionnaires at treatment initiation, 6 months post treatment comple-
tion and at relapse.
Results: To date 209 patients have received treatment, 6 month follow up is
available for 151 of these and 12 month for 43. Median age at treatment initia-
tion is 70, Binet stages are A 22%, B 28% and C 50%. Treatment choice:97 were
scheduled for full dose FCR (88) or received non-FCR treatment in a trials with
an FCR arm (9). The full range of treatments is shown in Table 1. For the 54%
(112) of patients not considered suitable for full dose FCR the reasons not to
use it were medically unfit 25%, known 17p 0%, patient choice 18%, patient age
33%, other 24%. (including previous non-haematological cancer, omission of
Rituximab because of grossly elevated WCC, the perception of FCR as exces-
sive for low disease burden and a desire to avoid marrow suppression). 8% (17)
of all patients were treated within a trial. Treatment completion:Of patients
planned for 6 cycles of full dose FCR only 41% receive this while 26% receive
≤5 cycles, 12% have dose reductions and a further 20% have both cycle num-
ber and dose reductions. Data from 6 months after completion of treatment is
available for 54 of these and 51% have some cytopenia with 34% having severe
cytopenia (neutrophil <1x109/L, Hb<100 g/L or platelets <100x109/L). Of
patients planned to have dose reduced FCR from the outset 61% required fur-
ther dose reduction and 33% have persisting cytopenia 6 months post treat-
ment. At 12 months 30% of those exposed to FCR have persisting cytopenia
and 5 have required second line therapy, in 2 cases choice or dose was altered
by post=FCR cytopenia.
Summary / Conclusion: Our survey indicates that: 1. a wide range of 1st line

treatment options remain in use. 2. fewer than 50% of patients are felt suitable
for full dose FCR. 3. Patients planned for full or reduced dose FCR tolerate it
poorly with 60% required unplanned dose reductions. 4. Long term cytopaenia,
which could compromise future treatment choices, may be a significant prob-
lem following full dose FCR treatment. 5. Patients entering trials of 1st line treat-
ment represent a very small percentage of the patient population 

Table 1. 
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NOTCH1 MUTATIONS IDENTIFY CHRONIC LYMPHOCYTIC LEUKEMIA
PATIENTS THAT DO NOT BENEFIT OF AN INDUCTION AND CONSOLIDA-
TION TREATMENT BASED ON RITUXIMAB 
G Del Poeta1,* M Dal Bo2, D Ragusa1, M Del Principe1, F Pozzo2, D Rossi3, F
Buccisano1, L Maurillo1, P Niscola1, P de Fabritiis1, A Perrotti1, A Venditti1, S
Amadori1, G Gaidano3, V Gattei2
1Hematology, University Tor Vergata, Roma, 2Clinical and Experimental Onco-
Hematology Unit, CRO, IRCCS, Aviano (PN), 3Division of Hematology, Clinical
and Experimental Medicine, Amedeo Avogadro University of Eastern Piedmont,
Novara, Italy

Background: Recent studies showed that stabilizing mutations of NOTCH1
gene occur in about 10% CLL at diagnosis and are associated with advanced
disease and unfavourable prognosis (Rossi et al, Blood, 2012; Del Poeta et al,
Br J Haematol, 2013).
Aims: Here, we investigated whether: i) NOTCH1 mutations (NOTCH1mut) are
confirmed to be an independent predictor of poor clinical outcome in a cohort
of CLL patients (pts) all treated with the same therapeutic approach, and ii)
NOTCH1mut are able to identify a subset of CLL pts not benefiting from the use
of rituximab (rtx).
Methods: We assessed the incidence and impact of NOTCH1mut in 123 CLL
symptomatic pts, median age 63 years (37-80), homogeneously treated in first
line with six monthly courses of intravenous (25 mg/m2) or oral fludarabine (30-
40 mg/m2) followed by four weekly doses (375 mg/m2) of rtx. Out of 123 pts,
43 reached complete remission (CR); the remaining 80 pts either reached CR
but remained positive for minimal residual disease detection by flow cytometry
(CR/MRD+; n=46), or underwent partial remission/stable disease (PR/SD;
n=34). Among them, 21 pts entered follow-up without further therapy (uncon-
solidated pts), while 59 underwent to a consolidation-maintenance phase (con-
solidated pts) with rtx (four monthly cycles of rtx at 375 mg/m2 followed by
twelve monthly doses of rtx at 150 mg/m2; Del Poeta et al, Cancer, 2008).
NOTCH1 c.7544_7545delCT mutation was investigated by amplification refrac-
tory mutation system (ARMS) PCR using frozen samples collected at presen-
tation.
Results: NOTCH1mut were found in 20 of 123 pts (16.3%). Regarding base-
line characteristics, there were significant associations of NOTCH1mut with tri-
somy 12 (P=0.03), unmutated IGHV (P=0.0001), ZAP-70 >20% (P<0.0001)
and CD49d >30% (P=0.0004). Regarding response to therapy, 12 out of 20
(60%) NOTCH1mut pts showed only PR/SD vs 22/103 (22%) NOTCH1 wild-type
(NOTCH1wt) pts (P=0.002). At extended follow-up (median 68 months),
NOTCH1mut was associated with significantly decreased response duration
(RD), (13% vs 48% at 8 years, P=0.00004, Figure 1) and inferior overall sur-
vival (OS), (0% vs 57% at 15 years, P=0.00002). The 59/80 consolidated
patients showed a longer RD vs the 21/80 unconsolidated pts [50% vs 0% at
5 years; P=0.001]. Equally, OS was longer in consolidated pts vs unconsolidat-
ed pts (81% 0% at 13 years; P=0.0008). Among consolidated pts, NOTCH1mut

cases (10/59) experienced significantly shorter RD and OS intervals than con-
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solidated NOTCH1wt pts (RD, 0% vs 61% at 5 years, P=0.004; Figure 2; OS,
38% vs 95%, at 10 years, P=0.004). Of note, RD and OS intervals of
NOTCH1mut consolidated pts was not dissimilar to that of the 21 unconsolidat-
ed CLL pts (p>0.05 in both cases), 8 of them bearing a NOTCH1mut genotype.
NOTCH1mut maintained an independent prognostic impact in Cox regression
multivariate analyses, by evaluating: i) RD (NOTCH1mut HR 2.96, P=0.02)
along with consolidation-maintenance (HR 0.38, P=0.005) and IGHV (HR 2.73,
P=0.01); ii) OS (NOTCH1mut HR 7.31, P=0.002) along with IGHV (HR 3.14,
P=0.04), TP53mut/del (HR 4.18, P=0.02) and age >60 years (HR 4.14, P=0.03).
Summary / Conclusion: Our results confirm that NOTCH1mut represent an
independent clinical prognostic factor in homogeneously treated CLL pts and
identify a subset of CLL pts that does not benefit from the addition of rtx to ther-
apy.

Figure 1. Response duration by NOTCH1 mutations.

Figure 2. Response duration in unconsolidated vs NOTCH1 wt and
NOTCH1 mut consolidated pts.
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INCREASED EXPRESSION OF THE EZH2 METHYLTRANSFERASE AND
EVIDENCE OF FUNCTIONALITY IN CLL SUBGOUPS WITH AGGRESSIVE
CLINICOBIOLOGICAL PROFILES
N Papakonstantinou1,* S Ntoufa1, T Touloumenidou1, A Anagnostopoulos1, 
C Belessi2, K Stamatopoulos1,3
1Hematology Department and HCT Unit, G. Papanicolaou Hospital, Thessaloni-
ki, 2Hematology Department, Nikea General Hospital, Piraeus, 3Institute of
Applied Biosciences, CERTH, Thessaloniki, Greece

Background: EZH2 is the enzymatic subunit of the polycomb repressive com-
plex 2 (PRC2), which induces gene repression through trimethylation of histone
H3 at lysine 27 (H3K27). EZH2 over-expression has been reported in a broad
range of both hematopoietic and solid malignancies and associated with poor
prognosis. Furthermore, activating mutations of the EZH2 gene are recurrent
in B cell lymphomas of germinal center origin. Recently, we demonstrated for
the first time that EZH2 is expressed in CLL and, notably, that EZH2 mRNA and
protein levels were up-regulated in the aggressive stereotyped subset #1 ver-
sus the indolent subset #4.
Aims: In order to obtain deeper insight into the role of EZH2 in CLL pathobiol-
ogy, here we extended our studies by investigating EZH2 expression and func-
tion in a well-annotated cohort of 116 patients with CLL.
Methods: EZH2 mRNA levels were determined in negatively selected CD19+
cells from peripheral blood samples obtained at diagnosis or before any treat-
ment by real-time quantitative PCR (RQ-PCR) using abl as the housekeeping
gene. Using Western blotting, we also evaluated (i) EZH2 protein expression;
and, (ii) its functional effects, by measuring H3K27me3 levels.
Results: A total of 116 cases were evaluated for EZH2 mRNA expression by
RQ-PCR; of these, 55 (47.4%) carried unmutated IGHV genes (98-100% iden-
tity to the germline, U-CLL), whereas the remaining 61 cases (52.6%) carried

mutated IGHV genes (<98% identity to the germline, M-CLL). Significantly high-
er EZH2 mRNA levels were identified in U-CLL vs. M-CLL (fold difference, FD,
>2, P<0.00001). In accordance with this result, Western analyses of 59 cases
(U-CLL, n=26; M-CLL, n=33) revealed significantly higher EZH2 protein expres-
sion in U-CLL vs M-CLL (FD=4.5, P<0.0001). Interestingly, we also observed
higher levels of H3K27me3 in U-CLL vs M-CLL (FD=4.3, P<0.01), strongly
supporting that EZH2 over-expression in U-CLL is functionally relevant. We next
evaluated whether the clustering of CLL cases in subsets based on BcR stereo-
typy might be reflected in subset-biased differences in EZH2 expression, focus-
ing on the largest subsets in the present cohort, namely: (i) subset #1 – IGHV1
clan genes, U-CLL, n=8; (ii) subset #4 – IGHV4-34, M-CLL, n=9; (iii) subset #6
– IGHV1-69, U-CLL, n=8; and, (iv) subset #8 – IGHV4-39, U-CLL, n=7. Signif-
icantly (FD>1.7-2.2, P<0.05) higher EZH2 mRNA levels were identified in (i)
subset #1 versus subset #4, confirming our previous findings; (ii) subset #1 ver-
sus U-CLL subsets #6 and #8 as well as U-CLL in general. Finally, we investi-
gated possible clinical implications and found significantly shorter time-to-first-
treatment (P=0.04) in patients with increased EZH2 mRNA levels. However,
likely due to relatively small numbers, EZH2 mRNA levels did not retain prog-
nostic significance on multivariate analysis, where only advanced clinical stage
and U-CLL status emerged as independent negative prognostic factors.
Summary / Conclusion: EZH2 is over-expressed in aggressive CLL sub-
groups and seems to have a functional impact as evidenced by distinctive his-
tone marks. These results offer hints about the evolution of CLL through epi-
genetic activation of oncogenic signaling cascades and inhibition of pro-differ-
entiation pathways. Better understanding of the molecular basis of such regu-
lation in agressive CLL could help in establishing EZH2-mediated epigenetic
silencing as a therapeutic target.
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OUTCOMES OF PATIENTS WITH FLUDARABINE-REFRACTORY CHRON-
IC LYMPHOCYTIC LEUKAEMIA (CLL) – A POPULATION-BASED STUDY
FROM A WELL-DEFINED GEOGRAPHIC REGION
S Sylvan1,* L Hansson1, C Karlsson1, S Norin1, J Lundin1, Anders Österborg1
1Departments of Hematology and Oncology, Karolinska University Hospital,
Stockholm, Sweden

Background: Treatment of fludarabine-refractory (FR) chronic lymphocytic
leukemia (CLL) remains unsatisfactory. Several new agents have been or are
currently being tested in pivotal, non-controlled phase 2 trials. Knowledge on
the natural history of similar groups of advanced-phase CLL and outcome of
existing salvage regimens in routine health care is therefore mandatory.
Aims: To study the outcome of consecutive patients with FR CLL from a geo-
graphically well-defined area without external referrals. Such patients are like-
ly to represent an important group of non-selected patients that can serve as
comparators for data obtained with new orphan drugs in non-randomised phase
II trials.
Methods: Patients with CLL (n=1479) were identified from the Cancer Registry
in Stockholm (1991-2010). 1301 patient files (94%) were identified and
reviewed to identify FR patients. Efficacy and toxicity of salvage therapies were
recorded as well as long term follow-up. Patients were also subclassified as fol-
lows: FR with bulky lymph nodes (BFR group); double-refractory to both F and
alemtuzumab (DR group), or being FR without fulfilling criteria for BFR or DR
(group “Other”).
Results: Chart review identified totally 92 consecutive, non-referred patients
with FR CLL undergoing various types of salvage therapy. Median age was 69
years, most had Rai stage III/IV and had received a median of 3 prior thera-
pies (range 1-9). The overall response rate (ORR) was 20% (all but 3were
PR), which was significantly lower in the BFR subgroup (ORR 8%) and the DR
group (ORR 20%) than in the group “Other” (ORR 31%) (P=0.01). Median time
to treatment failure in all patients was 5 months. The ORR in patients who
received antibody therapy was 35% with a median time to start of next thera-
py of 10 months. Early deaths (within 8 wk) occurred in 5% and ≥ grade 3
infections in 20% of patients which appeared lower than previously reported
from other centers/series. Median overall survival (OS) was 18 months; it was
significantly longer in BFR patients (median 29 months) than in the DR group
(median 13 months) (P<0.05, log-rank test). There was no significant difference
in OS between refractory patients treated in the first decade vs the second time
period of this study. Among baseline prognostic factors on survival, only gen-
der reached statistical significance (P=0.01, multivariate Cox regression analy-
sis).
Summary / Conclusion: Our study describes the natural history of fludarabine-
refractory CLL in consecutive patients in a region with almost complete follow-
up and without influence on the results from external referrals. Such results may
be used for comparison with data obtained in non-controlled phase 2 trials on
new orphan drugs.
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PROLONGED CYTOPENIA RELATED TO FLUDARABINE, CYCLOPHOS-
PHAMIDE AND RITUXIMAB IN CHRONIC LYMPHOCYTIC LEUKEMIA
P Strati1,* W Wierda1, J Burger1, A Ferrajoli1, S Lerner1, M Keating1, S O’Brien1
1Leukemia, The University of Texas, M.D. Anderson Cancer Center, Houston,
United States

Background: Fludarabine, Cyclophosphamide and Rituximab (FCR) is the
most effective frontline treatment for Chronic Lymphocytic Leukemia (CLL).
This regimen is often associated with transient cytopenia during administration
that resolves after treatment. In a fraction of patients (pts), cytopenia persist-
ence can raise concerns for CLL relapse, increased risk of infections, or devel-
opment of secondary myeloid malignancies (SMM).
Aims: To define laboratory and clinical features associated with the develop-
ment of cytopenia after frontline FCR in CLL pts. To investigate its association
with survival and risk for SMM.
Methods: Cytopenia were graded according to CTCAE4 criterias and consid-
ered significant if grade 2-4. Only pts achieving complete remission (CR), CR
with incomplete marrow recovery (CRi) and nodular partial remission were
included. Categorical and continuous variables were compared using the χ2 and
Mann-Whitney test. Kaplan-Meier estimates were compared using the log-rank
test.
Results: Three-hundred pts were treated with frontline FCR at our institution
between 1999 and 2002. Two-hundred-seven pts met criteria for analysis. The
incidence of cytopenia after treatment at3, 6 and 9 months is described in the
Table 1. Baseline characteristics of cytopenic (CY)(72) and non-cytopenic
(NCY)(132) pts, including prognostic factors, were compared. CY pts were sig-
nificantly older (P=0.02), had more advanced Rai stage disease (P=0.01) and
more profound baseline neutropenia (P=0.04), anemia (P=0.04) and thrombo-
cytopenia (P=0.001). CY pts had a significantly lower likelihood of completing
6 cycles of FCR (67% vs 87%)(P=0.001). Progression Free Survival (PFS) for
CY pts was 135 months and Overall Survival (OS) has not been reached, after
a median follow up of 114 months (7-155). No differences in PFS (135 vs 95
months, P=0.31) and OS (both not reached, P=0.84) were observed in com-
parison to NCY pts, even for CY with persistence of cytopenia at 6 and 9
months. The incidence of SMM was comparable between the 2 groups (2 CY,
5 NCY)(P=NS).
Summary / Conclusion: Cytopenia commonly occurs during FCR. Our analy-
sis indicates that cytopenia is a more frequent finding in older patients, and
patients presenting with Rai stage IV disease. Response duration, OS, and the
rate of SMM are identical to those seen in patients without cytopenia.

Table 1. 
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FRONTLINE TREATMENT OF CHRONIC LYMPHOCYTIC LEUKEMIA WITH
DELETION 17P
P Strati1,* M Keating1, S O’Brien1, A Ferrajoli1, J Burger1, S Faderl1, N Jain1,
W Wierda1
1MD Anderson Cancer Center, Houston, United States

Background: Patients (pts) with relapsed Chronic Lymphocytic Leukemia
(CLL) bearing deletion 17p (del17p) are very high-risk for poor clinical out-
comes.
Aims: We summarize outcomes for first-line treatment of del17p CLL.
Methods: We identified 63 pts with CLL and del17p by FISH who received
first-line treatment at MDACC between 1/04 and 12/12. Log-rank test and Cox
regression were used for univariable and multivariable analyses.
Results: Baseline characteristics are shown (Table 1). Median time from diag-
nosis to first treatment (TTFT) was 15 (11-19) months (mos); no association
between % del17p positive cells at diagnosis and TTFT was noted (P=.45).

First-line therapy consisted of fludarabine, cyclophosphamide, rituximab (FCR)
based regimen in 49 pts, rituximab-based in 6 pts, and lenalidomide-based in
8 pts. Ninety pts (30%) achieved complete remission (CR), 2 (3%) nodular par-
tial remission (nPR), 18 (30%) PR, and 24 (37%) were non-responders. Four-
teen CR pts (78%) were minimal residual disease free by 4-colour flow cytom-
etry. The median time-to-treatment failure (TTF) was 14 (10-18) mos (43
events); the median follow-up was 33 (1-89) mos. Univariable analyses showed
age >65 yrs (P=.04), complex karyotype (P=.02), lack of response to therapy
(P<.001) and >50% cells positive for del17p by FISH (P=0.009) associated
with shorter TTF. The multivariable model showed karyotype (P=.005) and qual-
ity of response (P<.001) independently associated with TTF. Median overall sur-
vival (OS) was 63 (43-83) mos (28 deaths). Fifteen pts (23%) developed Richter
Syndrome (RS) after a median of 12 (1-27) mos; 8 deaths (29%) were related
to RS. Univariable analyses showed that only lack of response was associat-
ed with a shorter OS (P=.001).
Summary / Conclusion: Del17p CLL is high-risk for first-line therapy; better
response to therapy was observed in young patients with <50 % del17p posi-
tive cells by FISH who received FCR. New strategies and agents must aim at
both improving response and maintaining remission, particularly in pts with
complex karyotype.

Table 1. 
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THE IMPACT OF NOVEL RECURRENT GENETIC MUTATIONS ON THE
EFFICACY OF ALEMTUZUMAB CONTAINING TREATMENT IN HIGH RISK
CLL PATIENTS: RESULTS FROM THE HOVON68 TRIAL 
D Te Raa1,* A Kater1, W Ghidey Alemayehu2, D Luijks1, A Jethwa3, J Hüllein3,
E Eldering1, T Stankovic4, T Zenz3, C Geisler5, M Van Oers1
1Departments of Hematology and Experimental Immunology, Academic Med-
ical Center Amsterdam , Amsterdam, 2HOVON Data Center, Erasmus MC, Rot-
terdam, Netherlands, 3Department of Translational Oncology, National Center
for Tumor Diseases (NCT), German Cancer Research Center (DFKZ) & Depart-
ment of Medicine V, University Hospital Heidelberg, Heidelberg, Germany,
4School of Cancer Sciences, University of Birmingham, Birmingham, United
Kingdom, 5Department of Hematology, Rigshospitalet, Copenhagen, Denmark

Background: Alemtuzumab treatment is effective in CLL patients with 17p
deletion and with chemo refractory disease, indicating that alemtuzumab may
act independently of the ATM/p53 axis. However, the impact of ATM mutations
on alemtuzumab efficacy is less well defined. Moreover, it is currently not known
whether alemtuzumab is also effective in patients with the recurrent somatic
mutations, which were recently discovered in CLL by next generation sequenc-
ing. These include SF3B1 and NOTCH1 which have been shown to be asso-
ciated with impaired prognosis.
Aims: To study the incidence and clinical impact of the novel recurrent genet-
ic mutations in high risk CLL patients treated with alemtuzumab in combination
with fludarabine and cyclophosphamide (FCA).
Methods: In the HOVON68 trial, treatment naïve CLL patients with a high risk
profile defined as either 17p deletion, 11q deletion, trisomy 12, unmutated IGHV
and/or VH3-21, were randomized between treatment with 6 cycles of FC (Oral
fludarabine 40 mg/m2 day1-3 and cyclophosphamide 250 mg/m2 day1-3) and
FC + alemtuzumb (30 mg sc, in cycle 1 day-1 to +1, in cycles 2-6 day1 only).
We evaluated 119/272 (43.8%) trial patients based on availability of DNA. This
cohort was representative for the complete trial population as there were no dif-
ferences in main prognostic factors, including age, clinical stage, IGHV muta-
tional status, ZAP-70 or cytogenetic aberrations (17p-, 11q-, trisomy 12, 13q-).
Mutational analysis of SF3B1 (ex14+15), NOTCH1 (ex34), TP53 (ex4-10),
BRAF (ex11+15), KRAS (ex2+3), NRAS (ex2+3), EZH2 (ex16), MYD88 (ex3+5)

haematologica | 2013; 98(s1) | 45

Stockholm, Sweden, June 13 – 16, 2013



and PIK3CA (ex9+20) was performed by next generation sequencing. Exten-
sive mutational analysis of ATM (ex1-62) is currently being performed (analyzed
at present: n=19). Complete analysis will be reported at EHA.
Results: 19 (16%) SF3B1, 12 (10%) NOTCH1, 16 (13%) TP53, 5 (4%) BRAF, 5
(4%) KRAS, 2 (2%) NRAS and 1 (1%) MYD88 mutations were found. Thus far ATM
mutations were identified in 5 (out of 19) patients. Mutations in TP53 correlated with
17p deletion (P<0.0001), SF3B1 mutations with 11q deletion (P=0.008) and
NOTCH1 mutations with trisomy 12 (P=0.001). The overall response rate (ORR) and
complete response (CR) were decreased in patients with TP53 mutation (P=0.001
and P=0.01 respectively) but not in those with the other mutations. FCA improved
ORR in patients with TP53 mutations (14% vs 67%, borderline-significance P=0.06).
However in patients with the other mutations there were no differences in ORR/CR
between the two treatment arms.
The median follow-up was 42.5 months (range: 4-82 months). Progression free sur-
vival (PFS) was impaired in patients with TP53 mutation (P<0.001) but not in patients
with NOTCH1 mutation (P=0.82). FCA improved PFS in patients with TP53 muta-
tion (median 3 vs 16 months, P=0.02), as well as in SF3B1 mutated patients (medi-
an 33 vs 44 months, P=0.05). Overall survival (OS) was only decreased in TP53
mutated (P=0.02) patients and there was a trend for improved OS due to FCA (medi-
an 24 vs 67 months, P=0.09).
Summary / Conclusion: Novel recurrent mutations were found in this high risk
CLL treatment naïve patient group, in frequencies comparable to those reported in
recent literature. As expected, TP53 mutations had an adverse prognostic impact
as to ORR, CR, PFS and OS, which was overcome by alemtuzumab. In addition,
we found that patients with an SF3B1 mutation might benefit from alemtuzumab. This
latter finding is in line with our recent observation suggesting that SF3B1 mutations
affect the ATM/p53 axis.
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UPDATED RESULTS OF A PHASE II STUDY OF LENALIDOMIDE AND RITUX-
IMAB IN RELAPSED/REFRACTORY (R/R) CHRONIC LYMPHOCYTIC
LEUKEMIA. 
M Piris-Villaespesa1,* J Chavez2, S Dalia2, M Veliz3, Jeffrey Lancet2, C Bello2, E Tur-
ba2, B Shah2, R Komrokji2, L Sokol2, F Locke4, M Kharfan-Dabaja4, 
E Sotomayor2, J Pinilla-Ibarz2
1Hematology, Hospital Universitario Puerta de Hierro-Majadahonda, Madrid, Spain,
2Malignant Hematology, H. Lee Moffitt Cancer Center, 3Hematology, Central Flori-
da Hematology Onc, 4Bone Marrow Transplant, H. Lee Moffitt Cancer Center, Tam-
pa, FL, United States

Background: Chronic lymphocytic leukemia (CLL) is a heterogeneous disease with
variable clinical course. Patients with R/R disease have a very poor outcome.
Response rates to salvage therapy are 20 to 40%; however they are short-lasting.
Lenalidomide (L) has shown encouraging and significant response duration in phase
II studies with acceptable toxicity. It is postulated that lenalidomide enhances the anti-
body dependent cytotoxicity (ADCC) of rituximab (R) by potentiating NK cell respons-
es.
Aims: The primary endpoints included objective response rate (ORR) [complete
(CR) and partial (PR) remission], clinical benefit [stable disease (SD) + ORR] and
safety and tolerability of the combination regimen. Secondary endpoints were time
to treatment failure (TTF), overall survival (OS) and assessment of adverse events
(AEs).
Methods: This phase II study evaluated a combination of L+R in R/R CLL. The reg-
imen consisted in dose-escalated L=2.5 mg (days 1-7), 5 mg (days 8-14) and 10
mg (days 15-21) followed by7 days of rest in a 28-day cycle; for cycle 2 and beyond
L=20 mg was given on days 1-21 on a 28 day cycle. R was dosed at 375 mg/m2 IV
weekly for 4 weeks starting on day 15 of cycle1. In high tumor burden disease (lym-
phocytes count ≥25,000/μL) R was given prior to lenalidomide. Treatment was con-
tinued until disease progression or if unacceptable toxicity ensues. Responses were
assessed according to IWCLL 2008 criteria.
Results: Twenty four patients were enrolled in the study. Median age was 62.5
years (41-79). Male/female ratio was 1.67. Patients characteristics included: Rai
stage III-IV=13 (54%), bulky disease=11 (45.8%), median number of prior
chemotherapy regimens=3 (range 1-5), fludarabine refractory=4 (16.7%), unmutat-
ed IgVH =13/19 (54.2%), CD38 ≥30%=9/23 (37.5%), ZAP-70=5/15 (20.9%). Cyto-
genetic abnormalities included trisomy 12 (10/24), del11q (9/24), del13q (9/24) and
del17p (3/24). Five patients did not complete more than 3 cycles [hypercalcemia (1),
seizures (1), ischemic stroke (1), severe hematological toxicity (1) and withdrawal
of consent (1)] and one patient did not initiate L (due to infusion reaction to R). The
ORR in 18 evaluable patients was 61.1% and on the intention to treat (ITT) analy-
sis was 45.8%. The clinical benefit (ORR+SD) was 83.3% in evaluable patients. The
median time-to-response and median duration of response were 4.1 and 22.5
months, respectively. The ORR was independent of age, gender, Rai Stage, bulky
disease, hierarchical genetic abnormalities, IgVH mutational status or fludarabine
refractoriness. The regimen was well tolerated. The most common grade 3/4 AEs
were fatigue (33.3%), infections (25%) and diarrhea (12.5%). Most common caus-
es of infections were pneumonia (20.8%) and sinusitis (8.3%). Hematological toxi-
city consisted of grade 3/4 neutropenia (50%) anemia (8%) and thrombocytopenia
(4%). Tumor flare reaction was observed in eight cases (33.3%). The TTF in the
evaluable patients was 17.7 months and in the ITT analysis was 14.3 months. After
a median follow-up time of 31.2 months the OS was not reached. By univariate

analysis, achieving a response predicted a better overall survival.
Summary / Conclusion: The combination of lenalidomide and rituximab is a fea-
sible alternative for the treatment of R/R active CLL, including high risk and heavily
pretreated patients, with significant and durable responses and an acceptable tox-
icity profile.

Figure 1. 
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A MULTICENTER, PHASE IV OBSERVATIONAL SAFETY STUDY OF OFATU-
MUMAB IN CHRONIC LYMPHOCYTIC LEUKEMIA (CLL): A EUROPEAN
RESEARCH INITIATIVE ON CLL (ERIC) STUDY
C Moreno1,* M Montillo2, P Panayiotidis3, A Bloor4, J Dupuis5, A Schuh6, 
S Norin7, C Geisler8, P Hillmen9, M Doubek10, M Trněný11, P Obrtlikova11, 
L Laurenti12, S Stilgenbauer13, L Smolej14, P Ghia15, F Cymbalista16, 
U Jaeger17, K Stamatopoulos18, N Stavroyianni18, P Carrington19, H Zouabi20, V
Leblond20, J Gomez21, R Marasca22, G Musuraca23, L Rigacci24, L Farina25, R
Paolini26, S Pospisilova1, E Kimby1, C Bradley1, E Montserrat1
1Hematology, European Research Initiative on CLL, Barcelona, Spain, 2Hematol-
ogy, Niguarda Ca’ Granda Hospital , Milano, Italy, 3Department of Hematology,
Laikon General Hospital, Athens, Greece, 4Hematology, The Christie NHS Founda-
tion Trust, Manchester, United Kingdom, 5Hematology, Hôpitaux Universitaire Hen-
ri Mondor, , Créteil, France, 6Hematology, Churchill Hospital, Oxford, United King-
dom, 7Hematology, Karolinska University Hospital Huddinge, Stockholm, Sweden,
8Hematology, Rigshospitalet, Copenhagen, Denmark, 9Hematology, St. James’s
University Hospital, Leeds, United Kingdom, 10Hematology, University Hospital Brno,
Brno, 11Hematology, Charles University Hospital, Praha, Czech Republic, 12Hema-
tology, Policlinico Agnostino Gemelli, Roma, Italy, 13Department of Internal Medicine
III, Ulm University, Ulm, Germany, 14Hematology, University Hospita Hradec Kralove,
Hradec Kralove, Czech Republic, 15Hematology, Università Vita-Salute San Raffaele
and Istituto Scientifico San Raffaele, Milano, Italy, 16Hematology, Hôpital Avicenne,
Bobigny, France, 17Hematology, Medical University of Vienna, Vienna, Austria,
18Hematology, G. Papanicolaou Hospital, Thessaloniki, Greece, 19Hematology, Traf-
ford General Hospital, Manchester, United Kingdom, 20Hematology, Groupe Hos-
pitalier Pitié Salpêtrière, Paris, France, 21Hematology, Hospital General de Albacete,
Albacete, Spain, 22Hematology, Policlinico di Modena, Modena, 23Hematology,
IRST Meldola, Meldola, 24Hematology, Azienda Ospedaliero Universitaria Careggi,
Firenze, 25Hematology, Fondazione IRCCS Istituto Nazionale Tumori, Milano,
26Hematology, ULSS 18-Rovigo Ospedale “S.Maria della Misericordia’, Rovigo, Italy

Background: Ofatumumab was given a conditional approval in the EU on April
2010 for the treatment of CLL refractory to fludarabine (F-ref) and alemtuzumab (A-
ref), encouraging the retrieval of further data in patients treated in a “daily life” set-
ting and to investigate treatment safety. 
Aims: The main objective of the study was to obtain information on the safety pro-
file of ofatumumab in patients with CLL treated outside clinical trials. The secondary
endpoints were efficacy, progression free survival (PFS), and overall survival (OS).
Methods: This was an observational, retrospective study. Patients were eligible for
the study regardless of prior treatments or disease status and provided they had not
been included in phase II or phase III ofatumumab clinical trials. Data on patients’
characteristics at diagnosis, prior treatment, toxicity to therapy, response rate, PFS
and OS were recorded.
Results: One hundred and twenty patients were screened, of which 103 from 25
centers in 10 European countries were eligible for the study. There were 71 males;
median age at initiation of ofatumumab was 64 years (range, 38-84); 66% patients
were in advanced clinical stage;54% were F-ref, 70% A-ref and 41% were both. One
hundred and sixty one toxic events were reported in 68 patients, with 28 (17%) of
them being considered as ofatumumab-related. Infusion reactions occurred in 19
(30%) patients (grade III-IV: 21%). Neutropenia was reported in 26% patients (grade
III-IV: 22%), thrombocytopenia in 15% (grade III-IV: 12%) and anemia in 15% (grade
III-IV: 7%). The non-hematological adverse events were infection (29%), dyspnea
(10%), fatigue (7%), fever (7%), rash (7%), cough (5%), diarrhea (4%) and nausea
(1%). A correlation was observed between the number of prior lines of therapy and
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hematologic toxicity. Autoimmune hemolytic anemia was recorded in one patient.
One patient developed Richter’s syndrome while receiving ofatumumab. Two heav-
ily pre-treated patients presented progressive multifocal leukoencephalopathy.The
overall response rate (ORR) was 23% and the median PFS and OS were 5 and 12
months, respectively. The main causes of death were disease progression (61%)
and, infection (28%).
Summary / Conclusion: These results show that with the only exception of the ORR
(lower in this study) all endpoints (PFS, OS) and safety profile in CLL patients treat-
ed with ofatumumab in daily practice are consistent with those observed in phase II
and III clinical trials. 
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THE PROGNOSTIC VALUE OF THE NUMBER OF CELLS WITH A DELETION
OF 13Q14 IN PATIENTS WITH CHRONIC LYMPHOCYTIC LEUKEMIA
T Zagoskina1,* V Ovsepyan1, E Zotina1, S Baranchikova1, E Krinitsyna1
1Kirov Research Institute of Hematology and Blood Transfusion, Kirov, Russian Fed-
eration

Background: The presence of isolated deletion 13q14 (del13q14) in patients with
chronic lymphocytic leukemia (CLL) is a favourable prognostic factor of the disease.
However, patients with CLL differ in the number of cells with del13q14, as well as in
the degree of expression of Zap-70 and the level of thymidine kinase (TK). Zap-70
and TK are considered as the independent predictors of overall survival (OS) and
the outcome of CLL.
Aims: Determine the prognostic value of the number of cells with del13q14 in asso-
ciation with Zap-70 and TK.
Methods: We identified 124 patients with CLL. The median age was 61 years.
Twenty-five were in Binet stage A, 84 in stage B and 15 in stage C. Chromosomal
abnormalities were determined by FISH. Moreover, the expression of Zap-70 and
the contents of serum TK were determined by flow cytometry (cut-off value 20%) and
a radioenzyme method accordingly (cut-off value 20 U/L). All researches were per-
formed during the time of diagnosis before specific therapy.
Results: Del13q14 was detected as the only chromosomal abnormality or in com-
bination with other chromosomal disorders in 77 (62%) and 47 (38%) patients accord-
ingly. Patients with a single del13q14 were divided into 2 groups according to the
number of cells with this aberration. The first group included 41 (53%) patients with
del13q14 in ≥ 60% of cells, the second one – 36 (47%) patients with del13q14 in <
60% of cells. Among patients with del13q14 in ≥60% of cells positive level of protein
expression Zap-70 and the content of TK >20 U/L in serum were detected in 39 (95%)
and 40 (98%) patients accordingly. At the same time, among patients with del13q14
in < 60% of cells positive expression of Zap-70 and high levels of serum TK were
not detected in any case. Median follow-up was 68 months. Median OS in patients
with del13q14 in <60% of cells was 144 months, median time to first treatment (TFT)
was 42 months. In patients with del13q14 in ≥60% of cells median OS was 65
months, but median TFT – 13 months (P=0.034 and P=0.002, respectively). By uni-
variate analysis, OS was significantly shorter in patients older than 60 years
(P=0.017), Binet stage B or C (P<0.001), with del13q14 in ≥60% of cells (P=0.002),
the content of TK ≥20 U/L (P=0.023) and the positive expression level of Zap-70
(P<0.001). During undertaking of the multivariate analysis by the independent pre-
dictors of OS and TFT the level of expression of Zap-70 (P=0.014; р=0.023) the con-
tents of TK (P=0.036; P=0.009), and the number of cells with del13q14 (cut-off val-
ue 60%) (P=0.016; P=0.025) were determined in patients with CLL.
Summary / Conclusion: Patients with del13q14 in ≥ 60% of cells have a poorer
prognosis than patients with del13q14 in < 60% of cells. For a more precise stratifi-
cation of patients into risk groups a set of factors should be used simultaneously,
including the number of cells with del13q14, Zap-70 and TK which will identify patients
with a poor prognosis more accurately.
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FINAL RESULTS OF A MULTICENTER PHASE IB SINGLE AGENT STUDY WITH
THE NOVEL ANTI-CD20 MONOCLONAL ANTIBODY UBLITUXIMAB (TG-1101)
IN PATIENTS WITH RELAPSED CHRONIC LYMPHOCYTIC LEUKEMIA (CLL)
B Cazin1,* S Leprêtre2, B Coiffier3, T Aurran4, G Cartron5, P Feugier6, O Brehar2, A
Sadoun7, P Sportelli8, H Miskin8, V Ribrag9
1Service des Maladies du Sang, Hôpital Huriez, CHRU Lille, Lille, 2Centre Henri Bec-
querel, Rouen, 3Departement d’Hematologie, Centre Hospitalier Lyon-Sud, Pierre-
Benite Cedex, 4Hematology, Institut Paoli-Calmettes, Marseille, 5Service d’Héma-
tologie-Oncologie Médicale, Hôpital Saint Eloi, Montpellier, 6Service d’Hématologie,
Hôpital Adultes de Brabois, Vandoeuvre Les Nancy, 7LFB Biotechnologies, Les Ulis,
France, 8TG Therapeutics, Inc., New York, United States, 9Institut Gustave Roussy,
Villejuif, France

Background: Ublituximab (TG-1101, previously LFB-R603) is a novel, chimeric
monoclonal antibody (mAb) targeting a unique epitope on the CD20 antigen. Ubli-
tuximab has been glycoengineered to enhance affinity for all variants of FcγRIIIa
receptors and therefore demonstrates greater antibody-dependent cellular cytotox-
icity (ADCC) activity than rituximab and ofatumumab, particularly against tumor cells
that express low CD20 levels. A weekly x 4 dose regimen of ublituximab was found
to induce rapid, profound and sustained blood lymphocyte depletion in patients (pts)
with advanced stage CLL in a first-in human dose-escalation phase I study (Part 1).
The second part of the study (Phase Ib) was designed to evaluate a fixed, weekly x
8 dose regimen for safety, pharmacokinetics (PK) and efficacy of ublituximab in pts

with CLL relapsed after at least one prior course of therapy with fludarabine.
Aims: Herein, we report the final results of the Phase Ib study.
Methods: From April 2010 to August 2011, 12 pts were enrolled at 9 centers in
France and followed for 12 months. Eight infusions of ublituximab were administered
once weekly consisting of an initial dose of 150 mg followed by 7 doses of 450 mg,
with no maintenance therapy. Safety was the primary endpoint (CTCAE v. 3.0), with
PK and efficacy (IWCLL, Hallek 2008) secondary endpoints.
Results: Median age was 69.5 years [62–77], median time from diagnosis to inclu-
sion was 10.4 years [4.0–23.6], median prior therapies was 3 [range 1–8]. Seven pts
(58%) received at least one prior rituximab-containing regimen. Abnormal cytoge-
netics: 10/12 (2 with 17p del). Bulky (>5cm) lymph node enlargement was observed
in 4 pts (33%), splenomegaly in 9 pts (75%), and hepatomegaly in 4 pts (33%).
Median lymphocyte bone marrow infiltration was 85% [40–94]. PK data showed an
increase of mean Cmax, AUC¥ and t1/2 term from the first to the eighth infusion from
23.4 to 220.5 mg/L, 732 to 50, 760 mg.h/L, and 13.4 to 147.8 h, respectively where-
as mean CL decreased from 424 to 38.6 mL/h. Median lymphocyte count at base-
line was 46.6 (x109/L; after 1 month (M1) = 1.5 (94%↓); M4=1.4 (91%↓) and M6=2.0
(89%↓). 12/12 patients (100%) achieved a peripheral lymphocyte response. All pts
but one received the planned 8 infusions without any dose reduction. One patient
was prematurely withdrawn due to a concomitant secondary leukemia. Most frequent
drug-related AEs were infusion related reactions (IRR) (75% of the pts, including 33%
of pts with Grade 3 IRR). Other Grade 3/4 AE’s > 10% included: neutropenia (67%)
and increase ALT/AST (17%). All AEs were reversible spontaneously or with sup-
portive care intervention. Response was evaluated at M4 for the 11 evaluable pts,
with an initial response rate of 64% (7/11) with a confirmed response at M6 in 5/11
pts (45%) pts (all PRs). 4/11 pts achieved stable disease. At the 1 year follow-up, no
responders had progressed demonstrating all confirmed responses were durable,
despite no ublituximab maintenance therapy. Median PFS was not reached at the
12 month follow-up.
Summary / Conclusion: Ublituximab induced a durable 45% ORR in pts with
advanced stage CLL at a relatively low dose regimen (total 3300 mg over 8 weeks,
with no maintenance). PK data indicates that the dose and the schedule of admin-
istration could be optimized. Toxicity was manageable and typical for anti-CD20 ther-
apy, enabling combination with novel agents. Phase I/II studies evaluating ublitux-
imab at doses > 450 mg as a single agent, in addition to combination therapy with
lenalidomide in pts with CLL and NHL are currently ongoing. Monthly maintenance
with ublituximab has been incorporated into ongoing clinical trials.
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CLL CELLS ARE HIGHLY SENSITIVE TO THE INHIBITION OF PI3K-P110
ALPHA ISOFORM WHICH IS ASSOCIATED WITH DOWNREGULATION OF
CD23
S Schnabl1,2,* M Reiter1,2, D Demirtas1,2, R Hubmann1,2, M Hilgarth1,2, E Ponath1,2,
U Jaeger1,2, C Zielinski1,2, M Shehata1,2
1Comprehensive Cancer Center, 2Department of Medicine I, Medical University of
Vienna, Vienna, Austria

Background: PI3K/Akt signalling cascade is emerging as a promising therapeutic
target in chronic lymphocytic leukemia (CLL). However, CLL cells highly express all
four isoforms of PI3K (alpha, beta, gamma and delta). Therefore, the advantage of
using pan- or isoform-selective PI3K inhibitors remains to be extensively explored.
Aims: The primary aim of the work is to compare the effect of different pan and iso-
form selective PI3K inhibitors on the viability of CLL cells in a well characterized
cohort of CLL patients in terms of clinical stage, cytogenetics and IgVH mutational
status.
Methods: Exposure of CLL cells to the inhibitors is performed in suspension culture
and in co-culture with bone marrow stromal cells (BMSC) to minimize the sponta-
neous apoptosis rate of CLL cells. The inhibitors included pan PI3-K inhibitors
(LY294002, wortmannin and PI-103), and the isoform selective inhibitors against
p110-a: (N-((1E)-(6-Bromoimidazo[1,2-a]pyridin-3-yl)ethylene)-N′-methyl-N′′-(2-
methyl-5-nitrobenzene)sulfonohydrazide), p110-b: (TGX-221), p110-c: (5-(2,2-Diflu-
oro-benzo[1,3]dioxol-5-ylmethylene)-thiazolidine-2,4-dione) and p110-d: (IC87114
and CAL-101). Cell viability was assessed by FACS (annexin V/Pi staining) and
MTT assay. Induction of apoptosis was confirmed by detection of Caspase and
PARP cleavage using western blotting. In addition, effects on the activation status
of the central PI3K pathway molecules Akt and PTEN were analysed by western blot-
ting and intracellular FACS.
Results: The results revealed that the p110-a isoform selective inhibitor was the most
effective in inducing apoptosis in CLL cells compared to other inhibitors at equal con-
centrations. Dose and time kinetics showed that the IC50 ranged between 10 and
40 nM within 24 hours of incubation with some variation between patients. Inhibition
of p110a subunit led to a rapid induction of apoptosis (within 6 hours) at nanomolar
concentrations (10-100nM). The induction of apoptosis was accompanied by Cas-
pase and PARP cleavage and a decrease in CD23 surface expression as assessed
by FACS. Decrease in CD23 and Mcl-1 expression could also be detected by west-
ern blotting. In parallel, p110a-inhibitor induced a significant de-phosphorylation of
Akt particularly at Thr308 and de-phosphorylation of PTEN at several residues in its
tail domain. PI3K-alpha inhibitor was highly effective in suspension culture and could
overcome the supportive effect of BMSC in co-culture. The response to PI3K-alpha
was observed in all patients tested independently of the clinical stage, cytogenetics
and IgVH mutation status. In addition, downregulation of surface CD23 expression
correlated to the response to PI3-K inhibitors.
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Summary / Conclusion: The data confirm the importance of PI3K as a therapeu-
tic target in CLL and reveal the high sensitivity of CLL cells to the inhibition of p110a
isoform in particular. The results also demonstrate that CD23 expression may rep-
resent a reliable biomarker for monitoring the response to PI3-K inhibitors. There-
fore, PI3K alpha may represent an important therapeutic target in CLL and warrants
further investigation and clinical validation.
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CLL PATIENTS CARRYING 13Q DELETION SHOW CLINICAL HETEROGENE-
ITY ACCORDING TO IGVH MUTATIONAL STATUS AND CD38 EXPRESSION
A Visentin1,*, F Frezzato1,2, M Castelli1, V Trimarco1,2, C Gattazzo1,2,
V Martini1, L Bonaldi3, A Martines3, I Gianesello1, F Pavanello1, R Zambello1,2, M
Facco1,2, G Semenzato1,2, L Trentin1,2
1Dept. of Medicine, Hematology and Clinical Immunology Branch, University of Pad-
ua, 2Venetian Institute of Molecular Medicine, 3Dept. of Surgical Sciences, Oncolo-
gy and Gastroenterology, University of Padua, PADUA, Italy

Background: Chronic Lymphocytic Leukemia (CLL) is one of the most common and
indolent hematological malignancies characterized by a heterogeneous clinical
course and outcome. Over the last years several clinical or biological markers have
been identified as prognostic factors. In particular, patients carrying chromosome
13q14 deletion (13q-) have been usually considered to have a good prognosis.
Despite this, some of these patients require treatment a few years after the diagno-
sis.
Aims: The aim of this study was to investigate clinical features in 13q- CLL patients
by correlating/integrating different prognostic factors, i.e. IgVH mutational status and
CD38 expression, in the effort to define a scoring system useful for clinical practice
and patients risk stratification.
Methods: Fluorescence in situ Hybridization (FISH) was performed in 214 CLL
patients, referred to the Hematology Division of Padua University Hospital from 1989
to 2011; 114 out of 214 (53%) showed chromosome 13q14 deletion. Both IgVH
mutational status (mutated, MUT or unmutated, UNMUT) and CD38 expression
(CD38+ or CD38-; cut-off: 30%, as determined by cytofluorymetric) were available
for 105/114 patients. Considering these two parameters in 13q- group, we developed
a scoring system assigning score 0 to 13q- patients which were MUT&CD38-, score
1 to 13q- patients which were UNMUT&CD38- or MUT&CD38+, and score 2 to 13q-
patients which were UNMUT&CD38+ (Figure 1A). Statistical analyses for time to first
treatment (TTT) and overall survival (OS) were performed using Kaplan-Meier Log-
Rank test; p values <0.05 were considered significant.
Results: On the basis of the above mentioned scoring system, 13q- CLL patients
were stratified in 3 different groups: 65/105 (59%) patients with score 0; 30/105
(29%) with score 1 and 10/105 (9%) with score 2 (Figure 1B). The number of treat-
ed patients was 28% for score 0, 43% for score 1 and 60% for score 2; 2% with score
0, 7% with score 1 and 17% with score 2 patients died. According to this scoring sys-
tem, the analysis of TTT and OS of our 13q- patients stratified them in 3 statistical
different groups (P<0.002 for TTT, Figure 1C and P<0.001 for OS, Figure 1D). In par-
ticular, score 0 patients showed an indolent disease and only the 16% of their require
therapy after 3 years from diagnosis and @ 5 years OS of 100%; conversely, score
2 patients had an aggressive clinical course with @ 3 years TTT of 70% and @ 5
years OS of about 53%.
Summary and Conclusions: Chromosome 13q deletion has usually been expect-
ed to assign a favorable outcome to CLL patients. Despite this, some patients are
treated or die few years from the diagnosis, demonstrating that not all 13q- CLL
patients have the same clinical behavior, with some of them showing an aggressive
clinical course. Herein we have underlined this clinical diversity demonstrating that
13q- patients UNMUT&CD38+ (defined as score 2) have a shorter TTT and OS than
score 0 patients (MUT&CD38-). Hence the need to develop a prognostic system,
including low risk CLL, that allows risk stratification and helps in timing and choice
of therapy as well as to define following scheduling.

Figure 1.
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IMATINIB OR DASATINIB TREATMENT OF CHRONIC MYELOID
LEUKEMIA REDUCES CIRCULATING MYELOID-DERIVED SUPPRESSOR
CELLS AND INCREASES THEIR CD40 EXPRESSION 
S Söderlund1,* L Christiansson2, H Hjort-Hansen3, M Höglund4, B Markevärn5,
Jo Richter6, L Stenke7, B Simonsson1, S Mustjoki8, A Loskog9, U Strömberg1
1Dept of Medical Sciences, Uppsala University, Uppsala, Sweden and Section
of Hematology, Uppsala University Hospital, Uppsala, Sweden , 2Dept of
Immunology, Genetics and Pathology, Science for Life Laboratory, Uppsala
University, Uppsala, Sweden, Dept of Immunology, Genetics and Pathology,
Science for Life Laboratory, Uppsala University, Uppsala, Sweden , Uppsala,
Sweden, 3Dept of Cancer Research and Molecular Medicine, Norwegian Uni-
versity of Science and Technology (NTNU) Trondheim, Norway, Trondheim,
Norway, 4Dept of Medical Sciences, Uppsala University, Uppsala, Sweden ,
Uppsala, 5Dept of Hematology, Umeå University Hospital, Umeå, Sweden,
Umeå, 6Dept of Hematology and Coagulation, Skåne University Hospital, Lund,
Sweden, Lund, 7Dept of Hematology, Karolinska University Hospital and
Karolinska Institutet, Stockholm, Sweden, Stockholm, Sweden, 8Hematology
research unit Helsinki, Dept of Medicine, Division of Hematology, University of
Helsinki and Helsinki University Central Hospital, Helsinki, Finland. , Helsinki,
Finland, 9Dept of Immunology, Genetics and Pathology, Science for Life Lab-
oratory, Uppsala University, Uppsala, Sweden , Uppsala, Sweden

Background: Tyrosine kinase inhibitors (TKIs) such as imatinib or dasatinib are
first line therapy for chronic phase chronic myeloid leukemia. Studies show
that TKIs can modulate cells of the immune system, possibly affecting anti-
tumor immunity of treated patients as well as giving rise to immunological
adverse events. Myeloid-derived suppressor cells (MDSCs) are a heteroge-
neous group of myeloid cells that regulate T cell activation during immune
responses. MDSCs utilize different mechanisms for suppressing immune
responses, including up-regulation of the enzyme arginase 1 (Arg1) which
leads to inhibition of T cells and other immune cells. Moreover, MDSCs can
affect the immune system by induction of T regulatory cells (Tregs) which reg-
ulate the immune system by inhibition of effector cells. MDCSs and Tregs are
expanded in patients with different solid tumors, and increased levels have
been associated with worse prognosis. The mechanism by which Tregs are
induced by MDSCs has not been extensively studied, but involvement of the
CD40/CD40 ligand (CD40L) pathway has been suggested. 
Aims: To investigate samples from patients treated with imatinib or dasatinib
for the presence of immune escape mechanisms such as MDSCs, Arg1 and
Tregs and to investigate the CD40 expression. Samples were also analyzed
for the presence of natural killer (NK) cells and T memory cells.
Methods: Patient samples were from the clinical trial “Randomized Study Com-
paring the Effect of Dasatinib and Imatinib on Malignant Stem Cells in Chron-
ic Myeloid Leukemia (NordCML006)”. The study was performed according to
the declaration of Helsinki and all patients gave their written informed consent.
Samples were analyzed at baseline and after one and six months of treatment
by flow cytometry and ELISA.
Results: Patient MDSC levels decreased with TKI treatment and at 6 months
there was a significant difference compared to baseline (P<0,05). The leuko-
cyte count at baseline, reflecting the tumor burden, correlated with the MDSC
level at baseline (Spearman r: 0,6713, P<0,0001). The median Arg1 concen-
tration at baseline (44,8 ng/ml, range 14,5-277 ng/ml) was higher than has
been reported for control subjects and treatment with TKIs significantly
decreased the level of Arg1 after one and six months (P<0,05 and P<0,05,
respectively). The baseline Arg1 concentration was correlated with the level of
MDSCs at baseline (Spearman r: 0,5238, P=0,005). CD40 expression on
MDSCs was low in patients at baseline (median 12,6%, range 6,5-32,3%) and
increased during treatment (6 months: median 33,6%, range 9,2-64,8%)
(P<0,05). Treg levels were significantly increased at one and six months of
treatment (P<0,05 and P<0,05, respectively). Natural killer cells were increased
by TKI treatment (P<0,05 median 10,6%, range3,4-44,4% at baseline and medi-
an 15,7%, range2,6-49,0% at 1 month of treatment) and there was a non sig-
nificant trend towards increasing T memory cells. 
Summary / Conclusion: Dasatinib and imatinib decrease MDSC levels while
simultaneously promoting expression of CD40 on myeloid cells which may
explain the increase of effector lymphocytes such as NK- and memory T cells.
Taken together, our results indicate that TKIs, even though shown to be immune
inhibitory in many in vitro studies, can be immunostimulatory in vivo because
of a combination of inhibition of regulatory cells and stimulation of effector cells.
These results may aid the understanding of which patients could benefit from
TKI discontinuation after achieving a complete molecular response.
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THE AXIS SHP-1/SHP-2 MODULATES VEGFR2 SIGNALING IN CML CELL
LINES: VEGFR2 DEREGULATION MAY BE IMPLICATED IN IMATINIB (IMA)
RESISTANCE
N Esposito1,* C Quintarelli1, V Manzo2, I Colavita2, B De Angelis1, S Errichiel-
lo1, M Raia2, L Del Vecchio2, L Luciano3, F Pane1
1Dipartimento di Medicina Clinica e Chirurgia, Università degli Studi di Napoli
Federico II, 2CEINGE-Biotecnologie Avanzate Napoli-Italy, 3Area Funzionale di
Ematologia- II Policlinico – Università degli Studi di Napoli Federico II, Naples,
Italy

Background: The Imatinib (IMA) discovery revolutionized the treatment and
management of CML patients and represented the gold standard therapy for
this disease. However, although the vast majority of patients respond to the ther-
apy, the resistance is emerging as a significant problem. Our previously pub-
lished data showed that SHP-1 plays a key role in the response to IMA treat-
ment through negative regulation of SHP-21. Thus, we evaluated the putative
factors able to activate SHP-2 in Ph+ CML cells resistant to TKI activity (named
KCL22R). Gene expression profile of KCL22-R cell line revealed an up-regu-
lation of Vascular Endothelial Growth Factor Receptor-2 (VEGFR-2) respect to
the TKI sensitive cell line KCL22S. In this regard, several groups showed that
the signaling from VEGFR-2 is necessary for proliferation, chemotaxis and cell
survival of several tumor systems.
Aims: The aim of this study is to evaluate a possible involvement of VEGFR-
2 signaling in the regulation of IMA responsiveness in CML cells resistant to TKI
treatment. 
Methods: We assessed the level of gene and protein expression of VEGFR-2
in KCL22 cell lines by RT-qPCR and western blot (WB) analysis. Moreover, we
performed co-immunoprecipitation assays to evaluate a putative interaction
between the two phosphatases SHP-1 and SHP-2 with VEGFR-2. Then, we
carried out WB to specifically demonstrate that this interaction is functional. in
vitro cellular experiments were done to assess the role of VEGFR-2 to modu-
lating cell viability in CML cells resistant to IMA treatment.
Results: First, we demonstrated that VEGFR-2 is expressed at higher level in
KCL22R respect KCL22S cell line, at both mRNA (2.2±1.2 vs 0.1±0.14 VEG-
FR-2/ABL mRNA copy numbers; P=0.01) and protein level. In addition, we
demonstrated that VEGFR-2 forms a complex with SHP-1 and SHP-2 in
KCL22S cell line but not in KCL22R cell line, in which we detected only the inter-
action with SHP-2, since SHP-1 is down-regulated. Indeed, the ectopic SHP-1
expression in KCL22R cell line allow the interaction VEGFR-2/SHP-1. Recent-
ly, Bhattacharya et al, demonstrated that SHP-1 regulates negatively VEGFR-
2 signaling by dephosphorylation of specific tyrosine residues in HUVEC cells.
Thus, we hypothesized that SHP-1 may have an important role in the down-reg-
ulation of VEGFR-2 signalling in Ph+ cells sensitive to TKI treatment, and on
the contrary, the VEGFR-2 activation in resistant Ph+ cells due to the down-reg-
ulation of SHP-1 may account for a novel mechanism of tumour escape. Indeed,
we demonstrated that VEGFR-2 activation sites (Y996 and Y1059) remain
phosphorylated after IMA treatment only in KCL22-R but not in KCL22-S cell
line and that the ectopic SHP1 expression in resistant cell line is associated with
dephosphorylation of the same sites. Thus, to evaluate if the activation status
of VEGFR2 was correlated with expression levels of its ligand VEGF, we per-
formed ELISA assay on KCL22 supernatant cells. This analysis revealed that
VEGF is equally produced in both sensitive and resistant cell lines and that IMA
treatment reduces its level. To better clarify the functional role of VEGFR2 acti-
vation in IMA resistant cell line, we treated KCL22S and R with the VEGFR-2
inhibitor sorafenib. Sorafenib treatment induced apoptosis in 60% of KCL22R,
whereas it does not produced effects on KCL22S viability. 
Summary / Conclusion: Taken together, our dataindicate the involvement of
VEGFR-2 in the signaling pathways, Bcr-Abl independent, implicated in IMA
resistance and that the axis SHP-1/SHP-2 may modulate VEGFR2 signaling in
CML cell lines. 
Reference
Esposito N, et al. Blood 2011.
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SYNERGY BETWEEN JAK INHIBITOR RUXOLITINIB AND TYROSINE
KINASE INHIBITORS (TKIS) TO OVERCOME DRUG RESISTANCE RELAT-
ED TO BONE MARROW (BM) STROMA MICROENVIRONMENT IN CHRON-
IC MYELOID LEUKEMIA (CML)
C Quintarelli1,* B De Angelis1, S Errichiello1, S Caruso1, N Esposito1, M Raia2,
S Pagliuca3, M Picardi3, A Risitano3, L Luciano3, S Soverini4, G Martinelli4, G
Saglio5, F Pane3
1Medicina Clinica e Chirurgia, 2Medicina Molecolare e Biotecnologie Mediche,
CEINGE Biotecnologie Avanzate, 3Medicina Clinica e Chirurgia, Operative Unit
of Haematology-II Policlinico Naples , Naples, 4Haematology/Oncology “L. e A.
Seràgnoli”, University of Bologna, Bologna, 5Department of Clinical and Biolog-
ical Sciences, University of Turin, Turin, Italy

Background: Patients with CML in chronic-phase (CML-CP) treated with Ima-
tinib has shown an overall survival rate of 85% in a 8 year result update of IRIS
trial, but only a minority of them achieve complete molecular response (CMR).

Although second-generation TKIs yield higher rates of CMR versus Imatinib
there is no still evidence to support the eradication of CML stem cells. Recent
evidence suggests that upon TKI treatment, CML stem cell survival is BCR-ABL
kinase independent phenomena. The BM is a dynamic microenvironment with
high concentration of soluble factors that regulates haematopoiesis, enhances
leukemia blast survival and modulates their resistance to pharmacological treat-
ment. Indeed, enhanced survival in leukemia stem cell (LSC) protective
microenvironments, such as the BM niche, also contributes to LSC persist-
ence.
Aims: We assess the potential role of BM mesenchymal stroma cells (BM-
MSC) in mediating resistance to TKIs in LSC derived from CML patients. More-
over, we evaluate if the IC50 of three clinical relevant TKIs: Imatinib, Nilotinib
and Dasatinib significantly increase when Ph+ cell lines are treated in the pres-
ence of stroma conditioned media (SCM) produced by BM-MSCordirect MSC
interaction.Last, we evaluate if Ruxolitinib synergizes with TKIs in the induction
of apoptosis in CML cells.
Methods: K562 Ph+ cell line was treated with TKIs in the presence of either
RPMI medium, defined as regular media (RM) or human stroma cell line HS-5
serum-free supernatant, named HS5/SCM. After 72hrs of treatment we evalu-
ate apoptosis induction by Annexin-V staining. IC50 was calculated based on
the level of viable cells residual after treatment with increasing doses of drugs
in the presence or absence of HS-5/SCM. CD34+ cells from BM samples of
CML-CP patients were treated with TKIs and tested for the clonogenic poten-
tial in Colony Forming Cell (CFC) assay.
Results: The apoptosis of Ph+ cell line K562, treated with clinical doses of Ima-
tinib, Nilotinib or Dasatinib on HS-5 monolayer is significantly reduced
(18%±13%, 50%±6%, or 10%±10%, respectively), respect to RM (46%±12%,
84%±15%, or 53%±20%, respectively). Moreover, the TKI-resistance is also
related to soluble factors produced by HS-5 cells. Indeed, apoptosis is greatly
reduced when K562 cell line is treated with Imatinib, Nilotinib or Dasatinib in the
presence of HS-5/SCM (20%±9%, 29%±18%, or 17%±6%, respectively),
respect to RM. Furthermore, the IC50 of Imatinib, Nilotinib or Dasatinib is sig-
nificantly increased when K562 cell are cultured on HS-5/SCM (5309.29nM,
381.14nM, 2.31nM, respectively) vs the IC50 observed when Ph+ cells are cul-
tured in RM (564.97nM, 14.26nM and 1.13nM, respectively). Moreover, we
prove that HS-5/SCM cell exposition induces BCR-ABL independent STAT3
activation, without significant modification of cell cycle phases. These prelimi-
nary evidences were further confirmed in CD34+ primary cells derived from BM
CML-CP patient’s samples. Indeed, Imatinib, Nilotinib or Dasatinib show a slight
ability to impair the formation of CML colonies in the presence of HS-5/SCM
(55%, 46% and 41% colonies, respectively, relative to untreated controls). How-
ever, combination of Ruxolitinib/Imatinib or Ruxolitinib/Nilotinib demonstrated
a substantial improvement of reducing the formation of CML colonies, relative
to untreated controls (5% and 4%, respectively). Importantly, Imatinib, Nilotinib,
and Ruxolitinib, alone or in combination did not significantly impair the forma-
tion of normal erythroid and myeloid colonies.
Summary / Conclusion: This data suggests that stroma related drug resist-
ance has a relevant role in TKIs responsiveness in patients with CML. Combi-
nation therapy applying TKI and Jak inhibitor Ruxolitinib, has a potential value
to overcomethe “protective effect” of BM stroma microenvironment.

P116

CHRONIC MYELOID LEUKEMIA WITH VARIANT T(9;22) REVEALS A DIF-
FERENT SIGNATURE FROM CASES WITH CLASSIC TRANSLOCATION.
F Albano1,* A Zagaria1, L Anelli1, N Coccaro1, G Tota1, A Rossi1, C Minervini1,
L Impera1, P Casieri1, A Minervini1, G Specchia1
1DETO, Hematology - University of Bari, Bari, Italy

Background: The t(9;22)(q34;q11) generating the Philadelphia chromosome
and the BCR/ABL1 fusion gene represents the cytogenetic hallmark of chron-
ic myeloid leukemia (CML). About 5-10% of CML cases show variant translo-
cations with the involvement of other chromosomes in addition to chromosomes
9 and 22. The prognostic significance of variant t(9;22) was unclear and debat-
ed in the pre-imatinib era, whereas recent studies of large CML series showed
that the presence of variant translocations has no impact on the cytogenetic and
molecular response or on prognosis. However, the molecular bases of differ-
ences between CML patients with classic and variant t(9;22) have never been
elucidated.
Aims: The aim of this study is to perform a gene expression profiling (GEP) by
microarrays to identify a signature discriminating CML patients bearing variant
rearrangements from those with classic t(9;22)(q34;q11) and to unveil the
molecular bases of CML heterogeneity in chronic phase.
Methods: Conventional and molecular cytogenetic analyses allowed the iden-
tifications of 12 CML cases with classic t(9;22) and 8 cases with variant translo-
cations. Total bone marrow RNA was labeled and hybridized on the Agilent
SurePrint G3 Human GE 8x60K Microarray slide. To validate microarray data,
quantitative real-time polymerase chain reaction experiments were performed.
Microarray data were analyzed using two different gene annotation databases
(Database for Annotation, Visualization and Integrated Discovery, DAVID; Inge-
nuity Pathways Analysis, IPA).
Results: A set of 59 genes was identified as differently expressed in CML cas-
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es with variant t(9;22) rearrangements. Querying the DAVID database showed
that the enhanced biological process in our gene set involved the intracellular
protein kinases cascade. The kinases list included 5 genes: TRIB1 (tribbles
homolog 1), STK17B (serine/threonine kinase 17b), PTK2B (PTK2B protein
tyrosine kinase 2 beta), C5AR1 (complement component 5a receptor 1) and
ZFP36 (zinc finger protein 36, C3H type, homolog). Further IPA analysis yield-
ed strong indications that 19 out of 59 dysregulated genes from our dataset are
involved inthe “Haematological System Development and Function, Tissue
Morphology, Cellular Development” network. A central role in this network is
played by several proteins that are known to be activated in BCR/ABL1 cells,
namely ERK1/2 (extracellular signal-regulated kinases), p38MAPK (p38 mito-
gen-activated protein kinase), JNK (c-Jun N-terminal kinase), and cell cycle reg-
ulator AKT (RAC-alpha serine/threonine-protein kinase). Noteworthy, the upreg-
ulated kinase genes, previously revealed by DAVID analysis, are also enclosed
in the network identified by IPA. Moreover, TRIB1, PTK2B and C5AR1 kinas-
es are involved in the regulation of the RAS/MAPK pathway.
Summary / Conclusion: In conclusion, our GEP analysis performed on CML
cases with variant t(9;22) improved the understanding of the biological mech-
anisms at the basis of the CML heterogeneity. Overall, our results reveal that
in CML cases with variant t(9;22) there is an enhancement of the MAPK path-
way deregulation already known to underlie the CML pathogenesis and point
out the role of interesting candidate genes, such as TRIB1, PTK2B, and
C5AR1. These findings show that kinases are a common target of molecular
alterations in hematological disorders and reinforce the idea that a perturbed
action of signal transduction pathways is one of the hallmarks of cancer.

P117

ALIGNMENT STRATEGIES ON INTERNATIONAL SCALE FOR BCR-ABL1
MRNA QUANTIFICATION METHODS: ARE THEY EQUALLY VALID?
C Mauté1, O Nibourel2, D Réa3, V Coiteux4, N Grardel2, C Preudhomme2, 
J Cayuela1,*
1Laboratory of haematology, University hospital Saint-Louis, AP-HP, Universi-
ty Paris Diderot, Paris, 2Laboratory of haematology, CHRU Lille, Lille, 3Depart-
ment of Clinical Hematology Immunology Oncology, University hospital Saint-
Louis, AP-HP, Paris, 4Department of Clinical Hematology, CHRU Lille, Lille,
France

Background: Serial quantitative measurement of BCR-ABL1 mRNA levels in
peripheral blood of patients undergoing tyrosine kinase inhibitor (TKI) therapy
have proven relevant to aid clinical decisions. Harmonization efforts for improv-
ing comparability of the results between laboratories are ongoing worldwide and
it is now accepted that results should be expressed on the international scale
(IS). The process by which laboratories can access to IS has been extensive-
ly described (S. Branford, blood 2008) and applied to European laboratories
under the aegis of the European Treatment and Outcome Study (EUTOS) for
CML program. It is based on establishment of a laboratory-specific conversion
factor that allows alignment of local results on IS. More recently, a genetic ref-
erence panel for quantification of BCR-ABL1 mRNA has been approved by the
World Health Organization (WHO) and made available for manufacturers, in
order to calibrate secondary reference reagents.
Aims: We report here results from a comparative study performed between two
commercial kits designed for quantification of BCR-ABL1 mRNA and calibrat-
ed on the WHO reference panel and two “in-house” methods routinely used in
two EUTOS French laboratories. Main objectives of this study was (i) to eval-
uate the comparability of the two IS alignment strategies; (ii) to evaluate the
added value of kits on interlaboratory reproducibility and (iii) to measure the
impact of a preanalytical delay on the results.
Methods: Overall, 4 methods were compared. M1: “in-house” method devel-
oped in Saint-Louis hospital (SLS), Paris; M2: “in-house” method developed in
Lille hospital (Lille); M3: Xpert BCR-ABL Monitor (Cepheid) run in SLS and
Lille; M4: BCR-ABL MBCR IS-MMR DX (Ipsogen) run in SLS and Lille. Sixty
CML patients under TKI therapy, with BCR-ABL1 levels expected between 10
and 0.001%, were included in the study. Upon reception, samples were sys-
tematically splitted into two. One part was processed within a working day (D0,
<8 hours) and another part was stored at room temperature and processed on
the next day (D1, 24-36 hours). Processing included leukocytes retrieval and
RNA extraction using Trizol for M1, M2 and M4, or lysis of 0.2ml of blood into
the Xpert BCR-ABL Monitor lysis buffer (LB) for M3. Trizol or LB samples har-
vested at D0 an D1 were dispatched in the 2 laboratories and analyzed using
M1, M3 and M4 in SLS or using M2, M3 and M4 in Lille. It is to note (i) that both
laboratories are involved in the EUTOS project and have validated their “in-
house” method (i.e.: M1 or M2) specific CF and (ii) that M3 and M4 are IS
aligned through calibration procedures based on the WHO genetic reference
panel. Acceptable concordance between the results of two methods was
defined as achievement of 2 of the 3 following landmarks: (i) ≥ 50% between
a 2-fold range; (ii) ≥ 75% between a 3-fold range; (iii) ≥ 90% between a 5-fold
range. (Müller MC, Leukemia 2009)
Results: Methods M2, M3 SLS, M3 Lille, M4 SLS and M4 Lille fulfilled the
acceptability criteria as compared to method M1, suggesting that both align-
ment strategies on the IS are equally valid. Interlaboratory comparisons showed
that “in-house” as well as kit based methods fulfilled the acceptability criteria

and led to comparable reproducibility levels. Finally, comparison between D0
and D1 samples showed that acceptability criteria were met for all 4 methods,
suggesting that samples may be processed up to one day after their collection.
Summary / Conclusion: All BCR-ABL1 mRNA quantification methods tested
in this study, aligned on the IS either by the EUTOS procedure or by the WHO
genetic reference panel, give concordant results as defined by our acceptabil-
ity criteria. The use of CE-IVD labeled kits led to similar interlaboratory repro-
ducibility than “in-house” methods developed in two highly standardized labo-
ratories. A storage period at room temperature of 24 to 36 hours between sam-
ples collection and processing did not lead to discordant results. To our knowl-
edge, this is the first study evaluating the two alternative strategies for IS align-
ment: Eutos versus WHO reference panel calibration.
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REDUCED EXPRESSION OF CHIBBY IS A COMPONENT OF BETA-
CATENIN ACTIVATION IN CHRONIC MYELOID LEUKEMIA STEM CELLS
E Leo1,* M Mancini1, S Luatti1, F Castagnetti1, E Borsi1, I Iacobucci1, S Soveri-
ni1, C De Benedittis1, M Santucci1, G Martinelli1
1Department of Experimental Diagnostic and Specialty Medicine - DIMES,
Institute of Hematology “L. and A. Seragnoli”-University of Bologna, Bologna,
Italy

Background: Chibby (Cby) is a β-catenin antagonist encoded by C22orf2 on
chromosome 22q13.1 in close proximity to the Bcr breakpoint involved in the
Bcr-Abl rearrangement. It hinders β-catenin binding with Tcf/Lef transcription
factors, thereby repressing target gene expression, and drives β-catenin
nuclear export and cytoplasmatic relocation in a stable tripartite complex
encompassing 14-3-3 scaffolding proteins, thereby attenuating β-catenin sig-
naling. Notably, although the Bcr-Abl fusion gene is the causative genetic lesion
of chronic myeloid leukemia (CML) and Ph+ acute lymphoblastic leukemia
(ALL) the critical signal for proliferation and survival of leukemic stem cells
(LSC) is β-catenin.
Aims: The aim of our study was to investigate whether Cby has a role in β-
catenin activation in Bcr-Abl+ hematopoiesis and, in particular, in the LSC com-
partment. 
Methods: In first instance we analyzed C22orf2 location in Bcr-Abl+ cells. We
performed FISH analysis on mononuclear cell fractions (MCF) of 15 CML
patients at diagnosis. We used 2 different probes mapping the entire region on
chromosome 22q13.1. We then evaluated by means of quantitative PCR and
Western blot (WB) analyses the Cby expression levels in mononuclear cell
fractions (MNCs) from bone marrow samples of 30 CML patients at clinical
diagnosis and 8 ALL patients compared to a pool of MCF from healthy donors.
Moreover, we compared Cby expression levels in the putative stem cell com-
partment (CD34+) and MCF. Finally, we studied the epigenetic modifications
(methylation) of the C22orf2 promoter in MCF and CD34+ cells of 5 CML
patients at diagnosis.
Results: FISH analyses were carried in MCF of CML patients. They showed
that one C22orf2 allele was invariably translocated to the derivative 9 chromo-
some and fused to upstream Bcr sequences. WB analyses revealed a signifi-
cant Cby reduction (>than 70% compared to healthy controls) in the great
majority (19/30) of CML patients and all 8 ALL patients. Notably, Cby reduction
was associated with a significant increase of nuclear β-catenin. The analysis
of gene expression in 4 CML patients at diagnosis and at the moment of major
molecular response (MMR) under Nilotinib therapy confirmed that Cby reduc-
tion is restricted to the Bcr-Abl+ leukemic clone. However, it was not contingent
upon transcriptional events, as proved by the marginal reduction of C22orf2
transcripts associated with Bcr-Abl expression. Further analysis carried in 5
CML patients at diagnosis showed that C22orf2 transcript levels were signifi-
cantly reduced in the putative stem cell compartment (CD34+) compared to
MCF. These findings support that Chibby transcriptional down-regulation occurs
at the level of an early progenitor compartment still retaining stemness traits.
Further work provided evidence of the epigenetic control on C22orf2 transcrip-
tion. In particular, we found a significant increment of C22orf2 promoter methy-
lation in CD34+ cells from CML patients compared to MCF and to CD34+ cells
from healthy donors.
Summary / Conclusion: Our results indicate that transcriptional Cby downreg-
ulation associated with Bcr-Abl is restricted to a stem cell compartment and
mediated by epigenetic events encompassing the gene promoter methylation.
Further investigation is presently underway to evaluate the Bcr-Abl-associat-
ed mechanisms affecting the Cby protein stability in more differentiated
leukemic progenitors.
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DIFFERENTIAL ACTIVATION OF MTOR KINASE IN CHRONIC AND BLAS-
TIC PHASE OF CHRONIC MYELOGENOUS LEUKEMIA
T Stoklosa1,* E Glodkowska-Mrowka1, G Hoser2, I Seferynska3, P Wlodarski4
1Immunology, The Medical University of Warsaw, 2Clinical Cytology, Medical
Center of Postgraduate Education, 3Hematology, Institute of Hematology and
Blood Transfusion, 4Histology and Embryology, The Medical University of War-
saw, Warsaw, Poland

Background: Introduction of tyrosine kinase inhibitors (TKI) into clinical prac-
tice transformed chronic myeloid leukemia (CML) into chronic disorder. This
holds true for majority of patients, but there is still a significant group of patients
who develop resistance to the treatment and progress to blast crisis. Residual
leukemia stem cells (LSCs) that are resistant to TKI may play a role of a “tick-
ing bomb” contributing to the relapse of the disease. It has been shown that
mTOR (mammalian target of rapamycin) kinase is engaged in BCR-ABL1-pos-
itive leukemias, moreover this pathway may be responsible for development of
drug resistance in course of CML treatment. Therefore inhibitors of this path-
way may provide interesting therapeutic approach to overcome drug resist-
ance and to target LSCs.
Aims: Analysis of mTOR pathway activity in chronic phase of the CML in com-
parison to acute phase of the disease and potential involvement of ERK (extra-
cellular signal-regulated kinase) also known as MAPK (mitogen-activated pro-
tein kinase) pathway in this activation. Evaluation whether rapamycin can over-
come resistance to imatinib of non-dividing CD34+ cells pool (containing LSCs).
Methods: In this study primary CD34+ cells were used as well as CML cell lines
(human K-562 and murine myeloid 32Dcl3 cells BCR/ABL-transformed). Pri-
mary cells were obtained after informed consent from the patients with CML in
different stages of disease. CD34+ cells were isolated from peripheral blood
leukocytes using magnetic beads systems and were cultured with addition of
growth factors or starved. Activation status was determined by Western blot-
ting using phosphospecific antibodies. Response of non-dividing CD34+ cells
pool (containing LSCs) to rapamycin and/or imatinib was assessed by flow
cytometry using CellTrace® CFSE dye.
Results: We focused our study on CML CD34+ progenitor cell pool from dif-
ferent phases of the disease, which contains primitive LSCs as well as early pro-
genitors. First, we tested the contribution of ERK to activation of mTOR path-
way in CD34+ cells. ERK inhibition (by MEK inhibitor -U0126) was effective in
cells from all phases of the disease, however the resulting suppression of
TORC1 activity varied. In CML-CP CD34+ cells mTOR was inactivated by ERK
inhibition, while this effect was not observed in the CML-BC CD34+ cells. This
indicates, that mTOR activation mode may change with the progression of CML
(becoming ERK independent in more advanced stage of the disease) and that
ERK contributes differently to mTOR signaling in chronic and blastic phase of
CML. We also showed, that rapamycin in low, selective dose of 20nM effective-
ly inhibited TORC1 in CD34+ CML cells regardless of the phase of the dis-
ease. In order to verify whether rapamycin can overcome resistance to imatinib,
CML-BC CD34+ were analyzed by flow cytometry for the number of CD34+
CFSE-containing cells upon treatment with imatinib, rapamycin or both inhibitors
after several days of culture. We used selective dose of rapamycin, that was
shown to inhibit TORC1 in CML-BC CD34+ primary cells and corresponded to
the serum level of this inhibitor in clinical conditions, however the number of non-
proliferating, CML-BC CD34+ CFSEhigh cells was unaffected by imatinib,
rapamycin or the combination of both of them.
Summary / Conclusion: In summary, we demonstrated, that mTOR activation
in CML CD34+ progenitor cells is ERK-dependent in chronic phase of the dis-
ease, and ERK-independent in blast crisis. Our results suggest diverse regu-
lation of mTOR pathway during progression of CML. We also showed, that inhi-
bition of BCR-ABL1 and/or TORC1 did not influence the number of non-divid-
ing CD34+ CML cells (which contain LSCs).

P120

MYELOID-DERIVED SUPPRESSOR CELLS ARE INCREASED IN CHRON-
IC MYELOID LEUKEMIA AND EXERT IMMUNE SUPPRESSIVE ACTIVITY 
C Giallongo1,* N Parrinello1, D Tibullo1, P La Cava1, A Cupri1, A Romano1, 
A Chiarenza1, F Stagno1, G Palumbo1, F Raimondo1
1clinical and molecular Biomedicine, Section of hematology, Ospedale Fer-
rarotto, university of Catania, Catania, Italy

Background: In some solid tumors it has been demonstrated that a subpopu-
lation of myeloid cells, defined as “myeloid-derived suppressor cells” (MDSCs),
plays an important role in inducing T cell tolerance by production of arginase 1
(arg1) that depletes microenvironment of arginine, an essential aminoacid for
T cell function. Since chronic myeloid leukemia (CML) patients have high lev-
els of immature myeloid cells it is of interest to investigate if these cells have
MDSCs phenotype and activity.
Aims: The aim of this study was to analyze MDSCs and investigate their
immunosuppressive activity in CML patients.
Methods: MDSCs were analyzed in peripheral blood (PB) of healthy donors
(HD; n=20) and 30 CML patients at diagnosis. Twenty-one of them were also
analyzed during treatment with tyrosine kinase inhibitors (TKIs). Granulocytic

MDSCs (G-MDSCs) cells were identified as cells CD11b+CD33+CD14-HLADR-
, while the monocytic MDSCs (Mo-MDSCs) as CD14+HLADR by cytofluori-
metric analysis. Using real time PCR, arg1 expression was also assessed in
PB HD and CML patients at diagnosis and during TKIs therapy Purification of
granulocytes, monocytes and lymphocytes from PB was performed by a posi-
tive magnetic separation kit (EasySep, STEMCELL Technologies). Arg activity
was measured in granulocyte lysates using a colorimetric test after enzymatic
activation and arginine hydrolysis. To evaluate the activation of CD3+ T lympho-
cytes after mitogen stimulation, we analyzed at 24, 48, 72 h the following mark-
ers: CD69+, CD71+, DR+. T cell proliferation was analyzed by CFSE labeling
after 72 h. Microvesicles (MV) were isolated from CML serum at diagnosis
(n=5) by sequential ultracentrifugation.
Results: CML patients showed high levels of Mo- and G-MDSCs at diagnosis
in comparison to HD (63±8 and 83±12,2% respectively in CML vs4,9±2,1 and
55,8±5,3% respectively in HD; P<0.001) while after TKIs therapy MDSC levels
returned to normal values. Either in PB and in the purified granulocytes sub-
population, arg1 expression was 30 fold higher in CML at diagnosis (P<0.001)
than HD and decreased after therapy. Arg enzymatic activity resulted increased
in granulocytes of CML patients (n=10) compared to HD (n=10) (P<0.001). The
suppressive function of CML granulocytes was measured by their ability to
inhibit the proliferation and activation of HD T cells. CML myeloid cells from 4
patients exerted a significantly suppression both on activation and proliferation
of HD T cells (P<0.001). CML as well as HD T lymphocytes showed a normal
activation in vitro which was significantly lost when they was incubated with CML
serum (n=4). In addition, an increase of Mo-MDSCs in vitro was observed after
incubation of HD Mo (n=4) with CML serum (n=6) (29±13%;P<0.0001) or
microvescicles (8±2,8%;P<0.05) vs control serum. 
Summary / Conclusion: G- and Mo-MDSCs are increased in CML patients at
diagnosis and decrease during TKIs treatment. CML granulocytes have high
arg1 activity and immunosuppressive activity. Moreover, CML serum as well as
CML microvesicles increase the percentage of Mo-MDSCs.

P121

CLINICAL SIGNIFICANCE OF EARLY MOLECULAR RESPONSES IN
CHRONIC MYELOID LEUKEMIA PATIENTS TREATED WITH FIRST-LINE
SECOND-GENERATION TYROSINE KINASE INHIBITORS
S Lee1,* S Choi2, S Kim2, J Bang2, Y Oh2, J Park2, H Jeon2, E Jang2, D Kim1
1Department of Hematology, Seoul St. Mary’s Hospital, The Catholic Universi-
ty of Korea, 2Cancer Research Institute, The Catholic University of Korea,
Seoul, Korea, Republic Of

Background: Recent studies have been established the efficacy of second-
generation tyrosine kinase inhibitors (2G-TKI) as first-line therapy in chronic
myeloid leukemia (CML). 2G-TKI treated patients achieved faster responses
compared with imatinib treated patients. Therefore, detailed analyses for clin-
ical significance of early molecular responses in patients treated with 2G-TKI
are needed.
Aims: The aim of this study was to evaluate clinical significance of early molec-
ular responses in CML patients treated with first-line 2G-TKI.
Methods: 87 patients were newly diagnosed as CP CML, and started therapy
dasatinib (n=13), nilotinib (n=24), bosutinib (n=13), and radotinib (n=37) with-
out prior treatment except hydroxyurea or anagrelide. Among them, 79 patients
with available quantitative reverse transcriptase polymerase chain reaction
(qRT-PCR) data at 3 months were analyzed for this study. Failure free survival
(FFS) includes death resulting from any reason, progression to AP or BP, or
treatment failure by ELN.
Results: A total of 79 first-line 2G-TKI treated CP CML patients (including 54
men and 25 women) were included. Their median age was 40 years (range, 18-
73). The percentages of patients with low, intermediate and high Sokal risk
scores were 42%, 37% and 20%, respectively with unknown Sokal risk scores
in 1%. At 3 months, patients showed BCR-ABL1 ≤0.01% (n=2, 2.5%), >0.01 to
≤0.1% (n=11, 13.9%), >0.1 to ≤1% (n=37, 46.8%), or >1 to ≤10% (n=20, 25.3%)
or >10% (n=9, 11.4%). For 68 patients with qRT-PCR data at 6 months, they
showed BCR-ABL1 ≤0.01% (n=6, 7.6%), >0.01 to ≤0.1% (n=26, 32.9%), >0.1
to ≤1% (n=29, 36.7%), or >1 to ≤10% (n=6, 7.6%) or >10% (n=1, 1.3%). 
After a median follow-up of 16.9 months (3.9-65.1 months) after first-line treat-
ment, no progression to AP/BP occurred. At the time of analysis, 61 (77%)
patients remained first-line therapy. Primary reasons for first-line therapy dis-
continuation included loss of CCyR (n=3), primary resistance (n=1), intoler-
ance (n=13), and others (n=1). In patients with BCR-ABL1 ≤10% at 3 months,
significantly higher rates of cumulative incidence (CI) of CCyR by 1 year (98%
vs 60%, P=0.002) were observed, compared with that of patients with BCR-
ABL1 >10%. They also had significantly better 1-y FFS (95.7% vs 60.0%,
P=0.003). Patients with BCR-ABL1 ≤1% at 3 months had a trend for better CI
of CCyR by 1 year (97.7% vs 85.9%, P=0.061). However, there were no signif-
icant differences in 1-y FFS. Molecular response with BCR-ABL1 ≤10% at 6
months was associated with better 1-y FFS (100% vs 94.1%, P<0.001), com-
pared with those who achieved >10% response at 6 months, and BCR-ABL1
≤1% at 6 months had significantly better 1-y FFS (95.7% vs 60.0%, P=0.003).
Summary / Conclusion: Our data showed that BCR-ABL1 ≤10% at 3 months
was a predictor for CI of CCyR at 1year and FFS. BCR-ABL1 ≤10% and ≤1%
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cut-offs at 6 months had a significance for FFS. It suggested that the 3 and 6-
month qRT-PCR assessment may apply prognostic information in CML patients
treated with first-line 2G-TKI. However, further clinical investigations in a larg-
er patient population with longer follow-up are needed.
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DEEP SEQUENCING OF THE BCR-ABL KINASE DOMAIN REVEALS A
FREQUENCY OF 35INS INSERTION/TRUNCATION HIGHER THAN
EXPECTED
C De Benedittis1,* S Soverini1, K Polakova2, A Brouckova2, F Castagnetti1, 
G Gugliotta1, F Palandri1, C Papayannidis1, H Klamova2, P Bresciani3, V Coluc-
cio3, M Salvucci4, M Tiribelli5, T Intermesoli6, G Binotto7, I Iacobucci1, C Ven-
turi1, M Luppi3, E Ottaviani1, M Bochicchio1, F Cattina8, M Manuela1, E Leo1,
T Haferlach9, A Kohlmann10, D Russo8, G Rosti1, M Baccarani1, M Cavo1, 
G Martinelli1
1Institute of Hematology “L. e A. Seràgnoli”, University of Bologna, Bologna,
Italy, 2Institute of Hematology and Blood Transfusion, Praha, Czech Republic,
3Bone Marrow Transplant Unit, Department of Oncology and Hematology, Uni-
versity of Modena, Modena, 4Hematology, Ospedale Santa Maria delle Croci,
Ravenna, 5Division of Hematology and Bone Marrow Transplantation, Depart-
ment of Experimental and Clinical Medical Sciences, AOU Udine, University of
Udine, Udine, 6Hematology, Ospedali Riuniti, Bergamo, 7Department of Clini-
cal and Experimental Medicine, Hematology Section, Padua University School
of Medicine, Padova, 8Chair of Hematology, University of Brescia, Brescia,
Italy, 9MLL Munich Leukemia Laboratoryh, 10MLL Munich Leukemia Laborato-
ry, Munich, Germany

Background: The spectrum of Bcr-Abl kinase domain mechanisms that con-
fer resistance to tyrosine kinase inhibitors (TKIs) in Philadelphia-positive (Ph+)
Leukemia is quite heterogeneous. Not always molecular events underlying
drug-resistance can be explained by presence of mutations; Bcr-Abl KD inser-
tions/deletions can be an alternative mutational mechanisms. The recent devel-
opment of “deep-amplicon sequencing” (DS) technologies has opened the way
to a more accurate characterization of molecular aberrations in Ph+ Leukemia
with higher sensitivity of screening for know and unknown mutations.
Aims: We took advantage of a DS approach in order to fully characterize the
spectrum of insertions and deletions in CML and Ph+ ALL patients who had
developed resistance to one or multiple lines of TKI therapy.
Methods: We set up a Bcr-Abl KD mutation screening assay on the Roche GS
Junior instrument that allows to reliably detect sequence variants and deletions
or insertions with a lower detection limit of 1%. A total of 67 samples from 26
CML and 13 Ph+ ALL patients who had developed resistance to one or multi-
ple TKIs (Imatinib, Dasatinib, Nilotinib) were selected for this analysis. In order
to reconstruct the dynamics of growth of mutations we evaluated their presence
in a serial follow-up samples collected during TKI therapy in 6 patients.
Results: DS revealed a 35-base insertion (35INS) in 18/26 (69%) CML and
11/13 (84%) ALL Ph+ patients with an abundance from 1% up to 96% of all Bcr-
Abl transcripts. Interestingly DS highlighted an increased expression of 35INS
over time in 6 patients (growth ranged from 2% to 96% within a few months).
This insertion is known to retain a stop codon which causes the loss of 653 C-
terminal amino acids of Bcr-Abl resulting in early termination and a truncated
Bcr-Abl1 protein missing a significant portion of the C-terminal regulatory
regions. In addition DS detected 2 in-frame deletions in 3 samples, with an
abundance from 2% to 19% . This not previously described variants include a
72-nt deletion (1233-1304) between the junction of Abl exon 6 and 7 that caus-
es the loss of 24 amino acids (aa 359-383) and a 42-nt deletion in exon 7
(1258-1299) which leads to loss of 14 amino acids (aa 371-384). 
Summary / Conclusion: Our results show that DS technologies on the GS
Junior instrument allow a more accurate characterization of mutational status
of patients in comparison to conventional sequencing methods. The higher
sensitivity of DS approach allowed to highlight, both in CML and in Ph ALL+
patients, a frequency of 35INS higher than previously reported (60%). The
35INS thus seems to be very frequent in CML and Ph+ ALL patients who devel-
op resistance to one or multiple lines of TKI therapies but its abundance is
dynamic in individual patients and seems not to be related to TKI therapy. In
line with our results, recent 35INS in vitro studies have demonstrated that this
insertion is kinase-inactive and should not contribute to TKI-resistance.
Although this insertion does not predict for a specific TKIs-resistance its role in
Ph+ Leukemia merit additional studies and further analysis of a larger number
of samples will be needed to better understand its biological and clinical rele-
vance.
Supported by Fondazione CARISBO, PRIN 2009, IGA MZCR NT11555, AIL e
AIRC. 
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ABERRANT MICRORNA EXPRESSION IN CHRONIC MYELOID LEUKEMIA 
O Hershkovitz Rokah1,* G Granot1, A Ovcharenko 1, S Modai 2, M Pasmanik-
Chor 3, A Toren4, N Shomron 5, O Shpilberg 1,6
1Felsenstein Medical Research Center, Beilinson Hospital, Sackler School of
Medicine, Tel Aviv University, Petah Tikva, 2Department of Cell and Develop-
mental Biology, Sackler School of Medicine, Tel Aviv University, 3Bioinformat-
ics Unit, Faculty of Life Sciences, Tel Aviv University, Tel Aviv, 4Department of
Pediatric Hematology-Oncology, Safra Children’s Hospital, Israel, Tel-
Hashomer, 5Department of Cell and Developmental Biology, Sackler School of
Medicine, Tel Aviv University, Israel, Tel Aviv, 6Institute of Hematology, Beilin-
son Hospital, Sackler School of Medicine, Tel Aviv University, Israel , Petah Tik-
va, Israel

Background: miRNAs are non-coding regulatory RNAs that control gene
expression at the post-transcriptional level. Deregulated miRNA expression
has been discovered in numerous tumors and it is now clear that they contribute
to cancer development and progression. Chronic myeloid leukemia (CML) is a
clonal myeloproliferative disorder characterized by the fusion oncogene BCR-
ABL. This oncogene encodes the tyrosine kinase BCR-ABL whose expression
is essential for sustained proliferation of leukemic cells and has become a tar-
get for therapy. Imatinib, a selective BCR-ABL tyrosine kinase inhibitor (TKI),
induces apoptosis of BCR-ABL+ cells and is currently the first line therapy for
newly diagnosed CML patients. Non-negligible incidences of imatinib resistance
emphasize the need to identify novel biomarkers significant for CML pathogen-
esis, progression and resistance.
Aims: Current miRNAs expression data in CML is inadequate and their role in
CML is still poorly understood. We aim to find miRNAs acting as biomarkers in
CML pathogenesis. We will also determine potential target genes and signal-
ing pathways affected by these signature miRNAs.
Methods: miRNA expression was profiled using Agilent human miRNA microar-
rays and verified with Applied Biosystems TaqMan. Results were analyzed with
Partek genomics suite software. Bioinformatics analysis was performed using:
Ingenuity systems, KEGG database, Venn diagrams
Results: We used 2 BCR-ABL+ cell lines, K562 and Meg-01 to identify a CML
specific, BCR-ABL–dependent miRNA expression pattern. MiRNA expression
profiling was performed in reference to a pool of healthy blood. In addition, we
studied the expression profile of K562 cells treated with imatinib and dasatinib.
According to unsupervised hierarchical clustering, healthy blood samples were
clustered separately from K562 and Meg-01 cells. Untreated K562 cells were
clustered separately from treated ones and imatinib treated K562 cells were
clustered closely to dasatinib treated cells. Validation was done by real-time
PCR. We continued by focusing on miRNAs whose expression level in K562
and Meg-01 cells was opposite to their expression in healthy blood. Venn dia-
gram revealed 73 miRNAs meeting this criterion. Within these miRNAs, we
focused on those whose expression in K562 cells was routed back to normal
levels following TKI treatment. Fourteen miRNAs; miRNA-9, 23b, 30e, 132,
154, 193b, 320a, 320b, 454, 500, 564, 671-5p, 765, and 892 satisfied this cri-
terion and were further analyzed. Of these miRNAs, miRNA-9 whose expres-
sion was high in the CML cell lines was also high in 30% of the tested CML
patients. Similarly, miRNA-454 whose expression was low in the CML cell lines
was also low in 30% of the tested CML patients. The expression of both of these
miRNAs was routed back to normal levels in these patients following imatinib
treatment. TargetScan revealed that miR-454 targets genes such as TGFβR1,
p21, E2F2, MAPK1, and SMAD4 known to be associated with CML. MiR-9
was found to target ACVR1B, CCNDBP1, LZTS2, SOCS4 and BCL2L11. Reas-
suringly, the analysis identified CML as the main diseases associated with
these miRNAs. MAPK, ErbB, mTOR and focal adhesion were the central
molecular pathways related with these expression patterns.
Summary / Conclusion: Further patient studies are needed however, we hope
that with these preliminary data, we will identify novel deregulated miRNAs
and highlight new candidate gene targets allowing for a better understanding
of the molecular mechanism underlying CML development and propose pos-
sible new avenues for therapeutic treatment.
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A NEW NON CANONICAL ROLE OF IKB ALPHA IN CHRONIC MYELOID
LEUKEMIA PATHOGENESIS
S Crivellaro1,* C Panuzzo1, G Carrà1, F Crasto1, R Lorenzatti1, F Daraio1, 
F Carnuccio1, G Saglio1, A Morotti1
1Clinical and biological sciences, San Luigi Hospital, turin, Italy

Background: Background: IkappaBalpha (IκBα) is commonly known as
inhibitor of the transcriptional factor (TF) NFκB. Under specific stimuli IκBαis
phosphorylated, subsequently ubiquitinated and eliminated by proteasome. As
consequence free NFκB enters the nucleus and regulate the transcription of
many genes involved in immune and inflammatory responses, as well as genes
regulating cell proliferation and survival, including IκBα.
Aims: Aims: In recent years many studies have focused their attention on
IκBα; it has been found involved and deleted in some disease such as Hodgkin
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lymphoma and glioblastoma, suggesting its important rule as tumor suppres-
sor. Moreover IκBαis described to be able to physically interact with the tumor
suppressor protein p53 and as consequence to decrease the p53 transcription
activity. For these reasons our group decided to study IkBαin Chronic myeloid
leukaemiaIκBα, where its rule is poorly investigate.
Methods: Methods: mRNA derived from 25 CML Philadelphiapositive (Ph+)
chronic phase and 8 normal donor bone marrow were analyzed for IκBαexpres-
sion with real-time quantitative PCR. Subsequently fresh cells derived from
patients were used for immunoprecipitation, western blot analysis and immuno-
fluorescence assay, in order to understand protein level and localization. Ph+
cells were also incubated with 10 μM Imatinib mesilate, the common Bcr-Abl
inhibitor, for 6 hours and subsequently processed for WB and IF. 
For biochemical studies, 293T cells were transfected with IkBαexpression vec-
tor alone or in combination with Bcr-Abl expression vector and analysed after
treatment with 10 μM Imatinib mesilate and MG-132, a known inhibitor of pro-
teasome. 
Results: Results:Despite real time quantitative analysis shown no significant
difference between CML patients at diagnosis and control samples, IκBαpro-
tein level was increased in patients greater than in donors. This results was con-
firmed both by western blot of patients cells lysate than immunofluorescence,
where we observed a strong cytoplasmatic IκBαlocalization. After Imatinib incu-
bation, CML patients cells show reduced levels of IkBα, suggesting a strong
control kinase-dependent. To investigate this hypothesis we performed the
same experiments in 293T cells transiently transfected with IκBαand Bcr/Abl.
in vitro studies confirmed all our observations; Bcr/Abl plasmid transfection did-
n’t modify the IκBαmRNA, but we observed a strong increased of IκBαprotein;
by immunofluorescence we confirmed that also IκBαlocalization, that is main-
ly diffuse in nucleus and cytoplasm when it is alone, became predominantly
cytoplasmatic when it is co-transfected with Bcr/Abl. Treatment of 293T cells
with MG-132, a proteasome inhibitor, shown a strong increase of IκBαonly
when it is transfected alone, suggesting the ability of Bcr/Abl to stabilize
IκBαproteinat a post-translational level. The non canonical IκBαrole as interac-
tor of p53 led us to investigate this mechanism in our CML Ph+ model; in 293T
transfected we shown that in presence of Bcr/Abl these two protein physically
interact, in a stronger way than in basal condition and as a consequence p53
activity is drastically reduced. The same results was also confirmed in CML
patients.
Summary / Conclusion: Summary/conclusions: this work shows how Bcr-
Abl induces an higher amount of IκBαprotein and as consequence promotes
IκBα-p53 interaction. It will be important to analyse if Imatinib is able to disso-
ciate the interaction between IκBαand p53, in order to identify a new role of p53
on cellular response after tyrosine kinase treatment. 
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L-AMINO ACID OXIDASE ISOLATED FROM BOTHROPS PIRAJAI
INDUCES APOPTOSIS IN BCR-ABL POSITIVE CELLS AND POTENTIATES
IMATINIB MESYLATE EFFECT
S Burin1,* L Rocha Ayres1, R Neves1, LAmbrósio1, F Morais1, M Baruffi1, 
S Sampaio1, L Pereira-Crott1, F Castro1
1Department of Clinical, Toxicological and Bromatological Analysis, School of
Pharmaceutical Sciences - University of Sao Paulo, Ribeirão Preto, Brazil

Background: Chronic myeloid leukemia (CML) is a myeloproliferative disorder
characterized by the presence of Philadelphia chromosome and by BCR-ABL
which encodes the BCR-ABL oncoprotein. Although imatinib mesylate (IM) is
effective for CML treatment, patients in accelerated and blastic phases of the
disease are often refractory to this therapy. Therefore potential new drugs are
being investigated to improve the efficiency of the CML therapy. The L-amino
acid oxidase from Bothrops pirajai (BpirLAAO-I), a toxin isolated from snake
venoms is capable of inducing apoptosis in various tumor cell lines. 
Aims: 1) To evaluate the BpirLAAO-I effect on BCR-ABL positive cells, 2) To
determine the BpirLAAO-I combined with IM effect on HL-60.BCR-ABL. 3) To
evaluate the BpirLAAO-I effect on normal peripheral blood mononuclear cells
(PBMC).
Methods: To determine the BpirLAAO-I potential as apoptosis inducer, a hun-
dred thousand cells of HL-60 (sensitive to chemotherapeutic drugs) and HL-
60.BCR-ABL (HL-60 cells transfected with BCR-ABL gene) were cultured with
different concentrations of BpirLAAO-I (0.5; 1.0; 1.5; 2.0; 2.5 and 5.0μg/mL) for
18h. One million cells of HL-60.BCR-ABL were also incubated with 10µM IM
during 2 and 18h or with 10 µM IM combined with BpirLAAO-I at the concen-
trations of 0.5; 1.0; 1.5; 2.0 and 2.5 µg/mL for 18h. Also 1mM of Actinomicin-D
(ACT-D), an apoptosis inducer agent was used as control. Apoptosis was quan-
tified by Hypotonic Fluorescent Solution (HFS) method by flow cytometry and
the results were expressed as the mean of the percentage of hypodiploid nuclei.
The HL-60 and HL-60.BCR-ABL apoptosis activation was confirmed detecting
caspases3, 8 and 9 expression by Western blot. The phosphotyrosine and c-
abl expression was detected to evaluate the BCR-ABL kinase inhibition also by
Western blot. To evaluate the effect on normal PBMC, five hundred thousand
cells were treated with different concentrations of BpirLAAO-I (3.125; 6.25;
12.5; 25.0 and 50.0µg/mL) and the cytotoxicity assay was performed by MTT.
The results were expressed as percentage of cell viability.

Results: The BpirLAAO-I was able of inducing apoptosis on HL-60 and HL-
60.BCR-ABL cell lines in a dose-dependent manner and was capable of induc-
ing apoptosis in HL-60.BCR-ABL mainly in concentration of 2.5 ug/mL (52.37%
±3.2). As expected the ACT-D induced apoptosis only in HL-60 (76.9%±6.1).
The HL-60 and HL-60.BCR-ABL apoptosis was confirmed by caspase3, 8 and
9 activation. We also observed a significant increase of apoptosis when Bpir-
LAAO-I is combined with IM on HL-60.BCR-ABL compared to these cells treat-
ed only with IM or with BpirLAAO-I. The data obtained from the association of
BpirLAAO-I with IM by Western blot suggested that BpirLAAO-I potentiates the
inhibition of BCR-ABL tyrosine kinase activity. BpirLAAO-I did notinduced cyto-
toxicity against normal PBMC. 
Summary / Conclusion: The results indicate that BpirLAAO-I presents a anti-
leukemic potential against HL-60.BCR-ABL cells and potentiates IM effect but
not affects PBMC normal cells. Since some patients are resistant to IM, the
description of news drugs or adjuvant for CML treatment is relevant.
Supported by: CNPq, Fapesp and NAP-TOXAN-USP.
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IL-2, IL-12 AND IL-15 PREVENT REACTIVE OXYGEN SPECIES ACCUMU-
LATION ON NATURAL KILLER CELLS FROM CHRONIC MYELOID
LEUKEMIA PATIENTS FOLLOWING INTERFERON-ALPHA, IMATINIB AND
DASATINIB THERAPY 
D Silva1, P Couceiro2, M Ferreira-Teixeira1,2, P Freitas-Tavares3, P Santos1,4,*
1Instituto de Imunologia, Faculdade de Medicina, Universidade de Coimbra,
2Laboratorio de Imunologia e Oncologia, Centro de Neurociencias e Biologia
Celular, Universidade de Coimbra, 3Serviço de Hematologia, Centro Hospita-
lar e Universitario de Coimbra, 4Laboratorio de Imunologia e Oncologia, Cen-
tro de Neurociências e Biologia Celular, Universidade de Coimbra, Coimbra,
Portugal

Background: Tyrosine kinase inhibitors (TKIs) change dramatically the onco-
logic treatment in chronic myeloid leukemia (CML) as also in other tumors.
However the complete remission of the disease is normally not achieved but
instead the patient enters in a chronic free symptomatic state during TKI admin-
istration. Cytotoxic lymphocytes such NK cells could have an important contri-
bution in immunotherapy against tumors. However, in many cancers (e.g. CML),
extracellular reactive oxygen species (ROS) produced by phagocytes are the
main responsible for the immunosuppressive state of NK cells due to the uncon-
trolled expansion of myeloid cells. NK cells can perform lytic action over CML
cells. However, they normally have decrease expression of membrane recep-
tors in vivo, which are necessary for the cytotoxic action over BCR-ABL posi-
tive cells.
Aims: We aimed to investigate alterations of ROS levels in NK cells of CML
patients due to oxidative burst from phagocytes, taking into account the type
of treatment and disease progression.
Methods: In this work, we analysed 109 peripheral blood samples from 50
CML patients. CML patients were under IFN-α, Imatinib or Dasatinib therapy.
Production of ROS was evaluated using flow cytometry by the conversion of
dihydrorhodamine 123. In addition, peripheral blood NK cells and monocytes
from 6 healthy individuals were sorted and co-cultured under different condi-
tions, to evaluate the NK cell capacity to resist to ROS production.
Results: As expected, myeloid cells presented a substantial increase of ROS
production in peripheral blood of CML patients. However, we also found chron-
ic increased ROS levels in blood NK cells of CML patients comparing to healthy
controls after in vitro PMA stimulation. We found that CD56dim CD16+ NK cells
had increased levels of ROS than CD56bright CD16- subset, confirming an
increased susceptibility of the cytotoxic subset. The expression of NKp46 and
CD16, two important receptors in antitumor response, was significantly
decreased in NK cells from CML patients. TKIs were found to influence ROS
levels in NK cells, mainly in patients treated with Imatinib 600 mg. IFN-α
revealed a minor impact on ROS in NK cells. Interestingly, stimulation of NK
cells with IL-2, IL-12 and IL-15 before contact with stimulated monocytes
revealed a protective role, decreasing ROS accumulation in sorted NK cells
from healthy controls.
Summary / Conclusion: NK cells from CML patients presented a significant
increase of ROS levels. A combination of costimulatory cytokines (IL-2, IL-12
and IL-15) prevents NK cells from immunosuppressive state induced by myeloid
cells. Refinement of current therapeutic protocols increasing NK cell function-
al properties seems to be a promising field to explore in CML therapy.
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EFFECT OF NILOTINIB ON THE FUNCTION OF CAROTID ARTERY
ENDOTHELIAL CELLS
A Katgı1, A Gökbulut2, Ö Sevindik1,* F Yüksel1, Ş Solmaz1, G Özsan1, Y Baran2,
Ö Pişkin2
1Department of Hematology, Dokuz Eylul University, 2Department of Molecu-
lar Biology and Genetics, Izmır Instıtute of Technology, Izmır, Turkey

Background: Chronic myeloid leukemia is a clonal myeloproliferative disorder
caused by abnormally proliferating hematopoietic stem cells. CML is treated
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with tyrosine kinase inhibitors that inhibit BCR-ABL1 chimeric protein. Nilotinib
is a more active second generation tyrosine kinase inhibitor, synthetically
derived from imatinib. There have been concerns about the possible pro-throm-
botic effects of nilotinib especially on patients having cardiovascular risk fac-
tors. The potential mechanism behind the increased risk of thromboembolic
events is still not clear.
Aims: In this study, we aimed to evaluate possible harmful effects of nilotinib
on endothelial cells. To this aim, we examined proliferative capacity and secre-
tory functions of healthy human carotid endothelial (HCtAE) cells in response
to Nilotinib.
Methods: MTT cell proliferation method was used to determine antiprolifera-
tive effects of Nilotinib on HCtAE cells. HCtAE cells were incubated 5-, 10- and
100 nM doses of Nilotinib for 72 h. Then, in order to assess the endothelial func-
tion, Nitric Oxide (NO), von Willebrand Factor (vWF), tissue plasminogen acti-
vator (tPA), plasminogen activator inhibitor 1 (PAI 1) and endothelin 1 (secret-
ed from endothelial cells) levels were evaluated with ELISA from tissue culture
supernatants.
Results: There were slight decreases in cell proliferation in response to Nilo-
tinib. Nilotinib increased the secretion of t-PA, PAI 1 and vWF in a dose depend-
ent manner when compared with untreated control group. ET-1 secretion was
lower in 5 nM and higher in 10 and 100 nM Nilotinib treated cells as compared
to untreated cells. Regarding NO secretion, lower levels were observed in 5 nM
and 10 nM and higher levels were detected in 100 nM Nilotinib treated cells as
compared to untreated control group cells.
Summary / Conclusion: It cannot be explicitly concluded that nilotinib effects
the endothelial cell functions in a pro-thrombotic or anti-thrombotic fashion. In
addition, the results obtained from this in vitro designed study may not correct-
ly reflect the in vivo affect of the drug. We may finally conclude that our study
is a preliminary pilot study trying to establish the effect of nilotinib on carotid
artery endothelial cells. Some further studies may clarify the possible patho-
genetic mechanisms involved in the pro-thrombotic process caused by nilotinib
and may induce therapeutic approaches to decrease the incidence of this harm-
ful side effect.

Figure 1. 
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STANDARDIZATION OF MRD DETECTION IN CML BY USE OF A PEER-
GROUP CONVERSION FACTOR
E Dumoulin1,* F Nollet1, J Billiet1, J Emmerechts1
1Department of Laboratory Medicine, Hematology, AZ Sint-Jan, Bruges, Bel-
gium

Background: The goal of treatment with tyrosine kinase inhibitors in patients
with CML is achieving a major molecular response (MMR). Due to the complex-
ity of the reverse-transcription quantitative polymerase chain reaction (RQ
PCR) for measurement of the BCR-ABL fusion transcripts and the use of dif-
ferent control genes, a universal and reproducible unit of reporting is manda-
tory for standardization. In 2006 an international scale (IS) was proposed where
100% IS defined the standardized baseline and 0.1% IS defined MMR. In order
for laboratories to report results in IS, the European treatment outcome study
(EUTOS) for CML has proposed the concept of reference laboratories. By a
hierarchical and serial strategy of sample exchange a conversion factor (CF)
is calculated for each participating laboratory. Since July 2010 an increasing
number of participants of the external quality assessment scheme of
UKNEQAS (Sheffield, UK) report results in the IS. In 2010 the World Health
Organization established primary reference material for manufacturers. Sub-
sequently, secondary reference material recently became available for clinical
laboratories. However, to date variability in test results between laboratories
remains high and as CF’s might need to be recalculated over time, the use of

reference material is expensive and time-consuming.
Aims: The aim of this study is to establish a laboratory-specific CF by making
use of the available results of an external quality assessment scheme
(UKNEQAS) for BCR-ABL fusion transcript analysis and to confirm this method
by use of reference material.
Methods: RQ PCR was performed on two ViiA 7 Real –Time PCR Systems
(Applied Biosystems, Foster City, CA, USA) according to the guidelines of the
Europe Against Cancer (EAC) program. ABL was used as a control gene and
results were reported as ratios (BCR-ABL/ABL %). Analytical sensitivity was
determined by calculating the chance of detecting 5 plasmid BCR-ABL mole-
cules when each sample was analyzed in duplicate. A lab-specific CF was cal-
culated by comparing our pre-conversion results for 10 past UKNEQAS sam-
ples (period July 2010 to July 2012) with the mean post-conversion values
reported by the UKNEQAS. The newly defined CF was confirmed by the use
of reference material (Philadelphia p210 Q-P210 standard).
Results: Based on the UKNEQAS results, a CF of 0.37 and 0.46 was calcu-
lated for both analyzers, respectively. An analytical sensitivity of 5 molecules
BCR-ABL was accepted with the chance of having a false negative result of
1.63%, corresponding to 0.011% IS (95% CI: 0.007-0.015) for both systems
after conversion with our newly defined CF. Highly similar CF’s were obtained
for both systems when using the commercial reference material (0.41 and 0.46
respectively), confirming the calculated CF’s based on peer-group comparison.
Summary / Conclusion: In conclusion, we propose a novel approach for stan-
dardization of molecular monitoring of BCR-ABL in patients with CML. We
believe this is an achievable and acceptable, less time-consuming and less
expensive approach for routine laboratories as compared to the EUTOS con-
cept of reference laboratories and commercial reference material. Whether the
use of a conversion factor based on peer group comparison will improve
between-laboratory variability remains to be elucidated.
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BIOLOGICAL CHARACTERISTICS AND DYNAMICS OF BCR-ABL1 MUL-
TIPLE MUTATIONS IN TYROSINE KINASE INHIBITOR RESISTANT CML
S Kim1,* S Choi1, S Lee1, J Bang1, H Jeon1, Y Oh1, J Park1, E Jang2, D Kim1,2
1Cancer Research Institute, The Catholic University of Korea, 2Division of
Hematology, St. Mary’s Hospital, The Catholic University of Korea, Seoul,
Korea, Republic Of

Background: BCR-ABL1 kinase domain (KD) point mutation causes resist-
ance to tyrosine kinase inhibitors (TKI) in chronic myeloid leukemia (CML)
patients through impaired binding of TKI to the target site. Recent studies have
reported that multiple mutations detected in 2-9% of patients with imatinib (IM)-
resistant CML were associated with poor response rate and survival outcomes.
However, biological characteristics and dynamics of multiple mutations are still
not assessed with a quantitative serial follow-up data in the same populations.
Aims: The aim of this study was to investigate biological characteristics and
dynamics of multiple mutations in the serial samples from the patients carry-
ing multiple mutations using subcloning and sequencing.
Methods: Since 2002, 414 CML patients were screened for mutation analysis
due to sign of resistance to TKIs including imatinib (IM), nilotinib (NIL), dasa-
tinib (DAS), bosutinib (BOS), radotinib (RAD) or ponatinib (PON) at Seoul St
Mary’s Hospital using direct sequencing and allele specific oligonucleotide-
polymerase chain reaction (ASO-PCR). Among them, 31 patients carried ≥ 2
BCR-ABL1 kinase domain mutations. We analyzed 137 samples from these 31
patients using subcloning and sequencing (in total, 2737 colonies were
sequenced). By cloning and sequencing, two or more missense mutations
present in the same clone were defined as compound mutation and co-exis-
tence of single missense mutations in the separated clones was defined as
polyclonal mutation. Co-existence of single missense mutation and compound
mutation harboring two or more missense mutations in the same clone was
defined as mixed mutation.
Results: In a total of 2737 colonies from 137 samples, 1596 (58%) colonies
harbored compound mutations with a median 2 (range, 2 – 7) mutations, and
905 (33%) colonies with a single mutation and 236 (9%) colonies with wild
type were observed. We identified 700 different mutations encompassing 278
residues in the kinase domain. The residues most frequently involved in mis-
sense mutations were T315 (11.5%), E255(5.4%), M244 (4.2%), V299 (4.1%),
E459 (3.5%), F359 (2.9%), and Y253 (2.9%). By cloning and sequencing of
each sample, most samples (117/137, 85%) was in the type of mixed mutation,
that is co-existence of single missense mutation and compound mutation har-
boring two or more missense mutations in the same clone. In the next sample
from the time of first detection by cloning and sequencing, multiple mutations
were changed though different ways; among 30 patients with available next
sample, 9 (30%) patients had an acquisition of different point mutation in same
clone. In 33% (8/30) patients, new mutation occurred in separate clones. Each
sample was observed in AP or BP (23%; 31/137) and CP (77%; 106/137), and
on therapy with IM (12%, 16/137), NIL (15%, 21/137), DAS (35%, 48/137),
BOS(4%, 6/137), RAD (3%, 4/137), PON (10%, 14/137), and others (18%,
25/137).
Summary / Conclusion: Our data by subcloning and sequencing showed
basic characteristics and dynamics of multiple mutations. Samples harboring
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multiple mutations showed mixed patterns with co-existence of single missense
mutation and compound mutation. Variable dynamic changes of each clone
were observed, including an acquisition of different point mutation in same
clone and new mutation development in separate clones. In the meeting, we
will show further analyzed data about the effect of prior drug exposure and
BCR-ABL1 tyrosine kinase activity on dynamical change of multiple mutations.
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ESTIMATION OF THE CURRENT SURVIVAL MEASURES IN CHRONIC
MYELOID LEUKEMIA: METHODOLOGY AND NEW SOFTWARE TOOLS
J Mayer1,2,* T Pavlik3, E Janousova3, H Klamova4, D Zackova2, Z Racil1,2, 
K Machova4, V Nemethova2, J Brezinova4, P Cetkovsky4, L Dusek3
1CEITEC, Masaryk University Brno, 2Masaryk University and University Hos-
pital Brno, 3Masaryk University, Brno, 4Institute of Hematology and Blood Trans-
fusion, Prague, Czech Republic

Background: Common ways of survival assessment, the leukemia-free sur-
vival (LFS) and the cumulative incidence (CI), are not fully comprehensive for
the outcome assessment in chronic myeloid leukemia (CML) because these
measures do not account for multiple relapses and leukemia-free periods dur-
ing the treatment course. Therefore, the concept of the so-called current sur-
vival measures, which accounts for the proportion of patients who have lost the
first disease remission as well as the proportion of leukemia-free patients who
achieved the subsequent remissions, has recently become discussed in the lit-
erature. Proper estimation methods and publicly available software tools are
needed to make the current survival measures widely usable.
Aims: To demonstrate the validity of the current survival measures. To introduce
the methodology, software, and web-based calculator for the CCI and CLFS
estimation.
Methods: The current survival measures, the CCI and CLFS, were estimated
using nonparametric statistical methods, which are commonly used in survival
analysis (Pavlík et al, BMC Med Res Methodol. 2011; 11:140). R software pack-
age currentSurvival (http://cran.r-project.org/web/packages/currentSurvival/)
was also made publicly available for the CCI and CLFS calculation. Moreover,
a web-based calculator at http://www.iba.muni.cz/data-analysis-tools/cur-
rentSurvival/ will be launched on May 1st 2013. In total, 233 Czech CML patients
in chronic phase received the first-line imatinib between July 2003 and Decem-
ber 2011; records were registered in the Czech database INFINITY
(http://www.leukemia-cell.org/en/databaze/).
Results: Regarding all 233 patients, the estimated CCI at 3 and 5 years after
starting imatinib therapy was 75.4% and 73.4%, respectively. On the other
hand, the common CI at 3 and 5 years after starting imatinib was estimated as
85.2% and 87.1%, respectively. Thus, the estimated difference between the CCI
and CI curves reached 9.8% and 13.7% at 3 and 5 years after starting imatinib,
respectively. Only 185 patients (79.4%) who achieved at least one CCgR were
available for the CLFS calculation. The estimated CLFS at 3 and 5 years after
achieving the first CCgR was 90.9% and 92.8%, respectively. The LFS was esti-
mated as 74.2% and 64.0% at 3 and 5 years after achieving the first CCgR,
respectively. Therefore, at 3 and 5 years after the achievement of the first
CCgR, the difference between the CLFS and LFS estimates reached 16.7% and
28.8%, respectively.
Summary / Conclusion: The common CI overestimates the probability of being
alive and in CCgR after initiating imatinib therapy, whereas the common LFS
underestimates the probability of being alive and in CCgR after the achievement
of first CCgR on the imatinib therapy. Thus, both current survival measures, the
CCI and CLFS, more reliably illustrate a CML patient’s disease status in time
because they account for multiple leukemia-free periods during the treatment
course. Moreover, the methodology for CCI and CLFS estimation is now avail-
able for public use in the form of either R software package currentSurvival or
web-based calculator.
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10058-F4 A SMALL MOLECULE C-MYC INHIBITOR DECREASES CIP2A
AND REDUCES BCR-ABL1 TYROSINE KINASE ACTIVITY IN CHRONIC
MYELOID LEUKAEMIA (CML)
C Lucas1,* R Harris1, A Giannoudis1, R Clark1
1Molecular and Clinical Cancer Research (Haematology), University of Liver-
pool, Liverpool, United Kingdom

Background: Disease progression in CML is associated with inhibition of the
phosphatase PP2A. PP2A is functionally impaired by cancerous inhibitor of
PP2A (CIP2A), leading to the stabilisation of c-Myc. CIP2A protein is a prospec-
tive biomarker of disease progression in imatinib treated CML patients (Lucas
et al Blood 2011; 117: 6660-8). We have previously shown that CIP2A is not sup-
pressed by imatinib treatment and that CIP2A levels rise as patients progress
into blast crisis. Moreover, high CIP2A levels are associated with high c-Myc
and high BCR-ABL1 tyrosine kinase activity.
Aims: The aim of this work was to inhibit c-Myc using the small molecule
inhibitor 10058-F4 in order to disrupt the CIP2A/c-Myc interaction and thus
attempt to suppress CIP2A indirectly.
Methods: Cell lines and newly diagnosed chronic phase patients cells were cul-
tured with 60µM 10058-F4 for 48 hours. CIP2A, PP2A, pY307-PP2A and c-Myc
and pS62-c-Myc proteins were assessed by flow cytometry and western blot-
ting. mRNA expression was assessed using the Taqman expression assays. c-
Myc siRNA was transfected into K562 cells for 72 hours.
Results: 10058-F4 inhibited both c-Myc and pS62-c-Myc (P=0.003) in K562
cells. Reduction in c-Myc protein resulted in a concomitant decrease in both
CIP2A protein levels (P=0.003) and BCR-ABL1 tyrosine kinase activity
(P=0.003). 10058-F4 treatment decreased both c-Myc and BCR-ABL1 mRNA
expression (P=0.002 and P=0.004 respectively). No effect on CIP2A mRNA
expression was observed. To investigate whether the decrease in CIP2A pro-
tein was a direct result of c-Myc reduction or an indirect effect via BCR-ABL1,
AGS cells (a gastric carcinoma line which is CIP2A positive but BCR-ABL1
negative) were treated with 10058-F4 for 48 hours. Again, c-Myc inhibition
resulted in a decrease in CIP2A (P=0.001); thus, the decrease in CIP2A is a
direct result of c-Myc inhibition and not due to BCR-ABL1. Importantly, the
effect of 10058-F4 on decreasing BCR-ABL1 in CML cells is a result of the
reduction in both c-Myc and CIP2A, implying that both are upstream of BCR-
ABL1. Knockdown of c-Myc resulted in increased PP2A activity, decrease in
CIP2A levels (P=0.004) and decreased BCR-ABL1 tyrosine kinase activity
(P=0.001). These data suggest that c-Myc and CIP2A act to stabilise each oth-
er at the protein level.
Newly diagnosed chronic phase patients cells were cultured with 60µM 10058-
F4 for 48 hours (n=6). In samples with high CIP2A protein expression, c-Myc
inhibition led to a significant reduction in both CIP2A and BCR-ABL1 tyrosine
kinase activity. BCR-ABL1 tyrosine kinase activity was also reduced in samples
with low CIP2A expression, suggesting that c-Myc inhibition would be advan-
tageous to all CML patients.
Summary / Conclusion: CIP2A can be targeted by using c-Myc as a surrogate
target. Inhibition of c-Myc in K562 and CML primary cells either with 10058-F4
or c-Myc siRNA resulted in the reactivation of PP2A, a decrease in CIP2A and
a decrease in BCR-ABL1 tyrosine kinase activity. c-Myc may contribute to dis-
ease progression by promoting aneuploidy as a result of deregulated cell divi-
sion and increased mismatch repair, as well as stabilising CIP2A. Both c-Myc
and CIP2A are therefore attractive therapeutic targets for preventing disease
progression.
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IMPACT OF DRUG TRANSPORTER ABCG2 HAPLOTYPES IN MOLECU-
LAR RESPONSE OF CML PATIENTS IS MODULATED BY IMATINIB DAILY
DOSE
M Delord1,* P Rousselot2, J Cayuela3, F Sigaux3, J Guilhot-Gaudeffroy4, C
Preudhomme5, F Guillot-Gaudeffroy6, P Loiseau7, E Raffoux8, D Geromin3, E
Génin9, F Calvo10, H Bruzzoni-Giovanelli11
1Recherche clinique, Institut Universitaire d’Hématologie, Paris, 2Service héma-
tologie, Hopital Mignot, Versailles, 3Laboratoire central d’hématologie, Hôpital
Saint Louis, Paris, 4Centre d’Investigation Clinique, inserm, Poitier, 5Labora-
tory of Hematology, Biology and Pathology Center, Inserm, U837, Team3, Can-
cer Research Institute of Lille, Lille, 6Centre d’Investigation Clinique, Universi-
ty Hospital of Poitiers, Poitier, 7Service d’Immunologie et Histocompatibilité,
8Service des Maladies du Sang, Hôpital Saint Louis, 9Determinants génétiques
des maladies humaines, Inserm UMR 946 , 10Centre d’Investigations Cliniques,
Hôpital Saint-Louis, 11Centre d’Investigations Cliniques, Hôpital Saint Louis,
Paris, France

Background: Imatinib and other tyrosine kinase inhibitors (TKIs) have revolu-
tionized the therapy of chronic myelogenous leukemia (CML). Along with
parameters such as the initial Sokal score, comorbidities, age, co-medications
clinicians need patient-related parameters such as specific genetic profile relat-
ed to response or tolerance in order to optimize treatment strategies. Prelimi-
nary studies have reported polymorphisms in candidate genes like OCT1,
ABCG2 or MDR1 implicated in response to imatinib. However, no systematic
association study was performed testing constitutive variations in drug trans-
porter genes and allocated dose of imatinib. This study was approved by the
local Human Ethics Committee. Written informed consent was obtained from
all patients prior to study participation.
Aims: To evaluate the role of constitutive variations in drug transporter genes
on imatinib response using longitudinal data relative to molecular response in
CP-CML patients allocated to either imatinib 400 mg/day or 600mg/day. 
To validate results according to early molecular responses (BCR-ABLIS at 3
months <10%) and response of interest (BCR-ABLIS at 12 months ≤ 1%, BCR-
ABLIS at 18 months ≤0.1%).
Methods: We use a custom DNA chip covering 857 SNPs covering 94 drug
transporter genes to analyses two independent cohorts of CP-CML patients.
The first (St-Louis hospital cohort) composed of patients treated with imatinib
400 mg/day (n=105) and the second cohort (SPIRIT cohort) composed of
patients from the SPIRIT randomized clinical trial allocated to 400 mg/day
(n=132) or 600mg/day (n=107). Association study was performed on cumula-
tive incidence of major molecular response (CI-MMR) using the Fine & Gray
model. (Switch in treatment due to treatment toxicity was the competing event).

Figure 1. 

Results: Two “favorable” haplotypes of ABCG2 gene were associated to higher
CI-MMR in patients allocated to imatinib 400 mg/day but not in patients allocat-
ed to imatinib 600 mg/day. Patients allocated to imatinib 400 mg/day with at least
one copy of the favorable haplotypes had similar outcome as compared to

patients with common haplotype receiving 600 mg/day. Interestingly, these favor-
able haplotypes were common: about half the population present at least one
copy of these haplotypes. Quadrant A, B and C of the figure illustrate discrimi-
nation of patients with respect to ABCG2 haplotypes globally, in the 400 mg/day
arm and in the 600 mg/day arm respectively. Quadrant C shows the similar out-
come of patients allocated to imatinib 400 mg/day with favorable haplotype ver-
sus patients allocated to imatinib 600 mg/day with common haplotype. As expect-
ed results were validated in term of early molecular responses (BCR-ABLIS at 3
<10%) and response of interest (BCR-ABLIS at 12 months ≤1%, BCR-ABLIS at
18 months ≤0.1%) only in patients allocated to imatinib 400 mg/day.
Summary / Conclusion: Here we show that response to imatinib is deter-
mined by constitutive haplotypes in drug-transporter genes such as ABCG2 in
a dose dependent fashion. Moreover, higher response associated with high
doses of imatinib could also be reached by patients having favorable haplotypes
while treated at low intensity. As about half of the population is targeted by the
favorable haplotype, the ABCG2 status in newly diagnosed CP-CML patients
could help clinicians to optimize treatment strategies.
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CONTINUED DEEPER MOLECULAR RESPONSE WITH NILOTINIB IN
PATIENTS WITH CHRONIC MYELOID LEUKEMIA IN CHRONIC PHASE
(CML-CP) WITH DETECTABLE DISEASE ON LONG-TERM IMATINIB:
ENESTCMR 24-MONTH RESULTS
F Cervantes1,* T Hughes2, G Etienne3, A Guerci-Bresler4, C De Souza5, 
B Moiraghi6, A Schwarer7, N Spector8, J Lipton9, D Purkayastha10, L Collins10,
T Szczudlo10, B Leber11
1IDIBAPS University of Barcelona, Barcelona, Spain, 2Centre for Cancer Biol-
ogy, SA Pathology, University of Adelaide, Adelaide, Australia, 3Institut
Bergonié, , Bordeaux, 4CHU de Nancy - Hopitaux de Brabois, Vandoeuvre,
France, 5University of Campinas-SP, Campinas, Brazil, 6Hospital Jose Maria
Ramos Mejia, Buenos Aires, Argentina, 7Alfred Hospital, Melbourne, Australia,
8Universidade Federal do Rio de Janeiro, Rio de Janeiro, Brazil, 9Princess
Margaret Hospital, Toronto, Canada, 10Novartis Pharmaceuticals Corporation,
East Hanover, United States, 11McMaster University, Juravinski Hospital and
Cancer Centre, Hamilton, Canada

Background: Nilotinib (NIL) induced significantly faster and deeper molec-
ular responses than imatinib (IM) in the ENESTnd trial. The 12-month results
of the ENESTcmr study demonstrated that patients (pts) on IM with ongoing
BCR-ABL positivity who switched to NIL achieved faster, deeper molecular
responses than pts remaining on IM.
Aims: The ENESTcmr study evaluates the potential benefit of switching pts
with persistent residual disease on long-term IM therapy to NIL. Here, we
report the 24-month follow-up of this study.
Methods: ENESTcmr includes pts with Philadelphia chromosome–positive
(Ph+) CML-CP who achieved a complete cytogenetic response (CCyR) but
had detectable BCR-ABL transcripts after ≥2 years of IM therapy. Pts were
randomized to continue their IM dose (400 or 600 mg once daily [QD; n=103])
or switch to NIL 400 mg twice daily (BID; n=104). Molecular response (includ-
ing major molecular response [MMR, BCR-ABLIS ≤0.1%] and MR4.5 [BCR-
ABLIS ≤0.0032%]) was determined by RQ-PCR. Confirmed undetectable
BCR-ABL was achieved if 2 consecutive samples (with sensitivity of ≥ 4.5
logs) had negative RQ-PCR results.
Results: With 24 months of follow-up, 77% and 91% of pts remained on
study in the NIL and IM arms, respectively. The higher rates of discontinua-
tion with NIL were expected, as these pts switched to a new therapy from a
well-tolerated long-term therapy. Most discontinuations occurred within the
first 12 months on study, with comparable rates of discontinuation across
arms between 12 and 24 months. By 24 months, confirmed undetectable
BCR-ABL was achieved by significantly more pts who switched to NIL vs pts
continuing IM (22.1% vs 8.7%; P=.0087). Twice as many pts achieved and
maintained undetectable BCR-ABL on 3 consecutive assessments on NIL vs
IM (n=10 vs 5). The increase in the proportion of pts with undetectable BCR-
ABL from month 12 to 24 was higher in the NIL arm (9.6 percentage points)
vs the IM arm (2.9 percentage points). In pts without MR4.5 at study start, sig-
nificantly more pts in the NIL arm achieved MR4.5 by 24 months than in the
IM arm (42.9% vs 20.8%; P=.0006), and more pts maintained MR4.5 (or bet-
ter) on 3 consecutive assessments with NIL vs IM (n=18 vs 6). Rates of MR4.5

were superior on NIL regardless of response at study start (Table 1), but the
difference between the treatment arms was particularly pronounced in pts
without MMR at study start (MR4.5 achieved in 29.2% vs 3.6% of pts on NIL
vs IM; P=.016). No pt without MMR at study start who continued on imatinib
achieved confirmed MR4.5 or undetectable BCR-ABL (on 2 consecutive
assessments). No pt progressed to accelerated phase/blast crisis since the
12-month follow-up. Events were experienced by 3 pts on NIL (confirmed
loss of MMR, n=2; death, n=1) and 7 on IM (confirmed loss of MMR, n=4; con-
firmed loss of CCyR, n=3). Prior interferon therapy (with vs without) and
length of prior IM therapy (≤ 36 vs > 36 months) did not significantly affect
the rate of MR4.5 in either treatment arm. The safety profiles of NIL and IM
were consistent with previous studies.
Summary / Conclusion: In pts with detectable residual disease on long-
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term IM therapy, NIL induced deeper molecular responses than continued IM,
and these responses were more frequently maintained in consecutive assess-
ments. The difference between arms in rates of MR4.5 and undetectable BCR-
ABL increased between 12 and 24 months. These deeper molecular respons-
es achieved after switch to NIL may increase eligibility for tyrosine kinase
inhibitor–free remission studies.

Table 1.
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IMPACT OF BASELINE MUTATIONS ON RESPONSE TO PONATINIB AND
END OF TREATMENT MUTATION ANALYSIS IN PATIENTS WITH
PHILADELPHIA CHROMOSOME-POSITIVE (PH+) LEUKEMIAS 
T Hughes1,* J Cortes2, D Kim3, F Nicolini4, M Talpaz5, M Baccarani6, M Müller7,
S Lustgarten8, V Rivera8, T Clackson8, C Turner8, F Haluska8, F Guilhot9, A
Hochhaus10, J Goldman11, N Shah12, H Kantarjian2, M Deininger13
1Centre for Cancer Biology, SA Pathology, University of Adelaide, Adelaide,
Australia, 2The University of Texas MD Anderson Cancer Center, Houston,
United States, 3Seoul St. Mary’s Hospital, The Catholic University of Korea,
Seoul, Korea, Democratic People’s Republic Of, 4Centre Hospitalier Lyon Sud,
Pierre Benite, France, 5Comprehensive Cancer Center, University of Michigan,
Ann Arbor, United States, 6’ S Orsola-Malpighi University Hospital, Bologna,
Italy, 7III. Med. Klinik, Universitätsmedizin Mannheim, Mannheim, Germany,
8ARIAD Pharmaceuticals, Inc., Cambridge, United States, 9CIC Inserm 0802,
CHU de Poitiers, France, 10Universitätsklinikum Jena, Jena, Germany, 11Impe-
rial College, London, United Kingdom, 12University of California San Francis-
co, San Francisco, 13Huntsman Cancer Institute University of Utah, Salt Lake
City, United States

Background: BCR-ABL kinase domain mutations frequently cause tyrosine
kinase inhibitor (TKI) failure in chronic myeloid leukemia (CML). Ponatinib, a
potent oral pan-BCR-ABL TKI, has shown preclinical activity against all single
mutants tested, including T315I.
Aims: The impact of baseline (BL) mutations on response to ponatinib (45 mg
once daily) and the end of treatment (EOT) mutation status in patients discon-
tinuing treatment were evaluated in the phase 2 PACE trial.
Methods: Data for chronic phase (CP) CML patients are described herein;
data for patients with advanced disease will be presented. Heavily pretreated
CP-CML patients (94% received ≥2 prior TKIs, 60% received ≥3 prior TKIs)
resistant or intolerant to dasatinib or nilotinib (N=203) or with T315I confirmed
at BL (N=64) were enrolled. Among CP-CML patients receiving prior dasatinib
or nilotinib (n=256), 84% were resistant to dasatinib and/or nilotinib, 16% were
intolerant only. The primary endpoint was major cytogenetic response (MCyR).
Minimum follow up at analysis (9 Nov 2012) was 12 mos (median 15 [0.1-25]
mos). Sanger sequencing was performed at a single central laboratory.
Results: At BL, no mutations were detected in 136 (51%) patients, 1 mutation
was detected in 105 (39%) patients, ≥2 mutations were detected in 26 (10%)

patients; 27 unique mutations were observed. Responses were observed
regardless of BL mutation status. MCyR rates were: 56% overall, 49% in
patients with no mutations, 64% in patients with 1 mutation, 62% in patients with
≥2 mutations; 57% in patients with mutation(s) other than T315I (n=67), 74%
in patients with T315I only (n=50), 57% in patients with T315I + other
mutation(s) (n=14). Although higher response rates were observed in patients
with T315I, multivariate analyses have shown that T315I is not an independent
predictor of response. Responses (MCyR) were seen against each of the 15
mutations present in >1 patient at BL: T315I 45/64 (70%), F317L 11/22 (50%),
F359V 6/13 (46%), G250E 7/8 (88%), E255K 6/8 (75%), M244V 3/5 (60%),
V299L 3/5 (60%), H396R 1/5 (20%), F359I 3/4 (75%), F359C 1/4 (25%), E459K
3/3 (100%), E355A 1/2 (50%), L248V 1/2 (50%), Y253H 1/2 (50%), E255V 1/2
(50%). Ninety-nine patients discontinued (35 adverse event, 20 progressive
disease, 14 withdrawal by subject, 11 lack of efficacy, 8 physician decision, 11
other). Of the 99 patients discontinuing, 56 patients had EOT mutations
assessed. 5 patients lost a mutation, 46 had no change, and 5 gained muta-
tions. In 2 of the 5 patients, single mutations were newly detected at EOT
(E255V [10% of transcripts]; T315I [100% of transcripts]); both patients had a
prior history of the same mutation, and responses were achieved in other
patients with these mutations at BL. In the other 3 patients, multiple mutations
were newly detected at EOT (T315I/M351T [100%/40% of transcripts];
T315I/F359V [100%/90% of transcripts]; Y253H/F359V [100%/100% of tran-
scripts]). In all 3 patients, 1 of the mutations was present at BL and/or the
patient had a prior history of 1 or both mutations. In 1 patient, the multiple muta-
tion Y253H/F359V may have been associated with progressive disease; the avg
dose intensity of ponatinib in this patient was 26 mg/day. Overall, 11 patients
lost MCyR (none with T315I at BL); 6 of the 11 discontinued, and 4 had EOT
mutations assessed and no changes from BL were observed (Table 1).
Summary / Conclusion: Responses to ponatinib were observed regardless of
BL mutation status. No single mutation conferring resistance to ponatinib in
CP-CML has been observed to date. Data with a minimum follow up of 18 mos
will be presented. NCT01207440.

Table 1.
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FIFTEEN-MONTH UPDATE OF A PHASE II TRIAL OF THE COMBINATION
OF PEGYLATED INTERFERON ALPHA2A+NILOTINIB AS FIRST LINE
THERAPY FOR NEWLY DIAGNOSED CHRONIC PHASE CML PATIENTS
F Nicolini1,* G Etienne2, D Rea3, V Dubruille4, L Roy5, F Huguet6, L Legros7,
S Giraudier8, V Coiteux9, A Guerci-Bresler10, P Lenain11, S Amé12, P Cony-
Makhoul13, M Gardembas14, E Hermet15, P Rousselot16, M Gagnieu17, C Mal-
cus18, S Morisset1, C Pivot19, M Etienne1, F Guilhot5, S Dulucq20, F Mahon20
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Claude Huriez, Lille, 10Hematology, CHU Brabois, Vandoeuvre les Nancy,
11Hematology, Centre Henri Becquerel, Rouen, 12Hematology, Hôpital Civil de
Strasbourg, Strasbourg, 13Hematology, Centre Hospitalier d’Annecy, Metz-
Tessy, 14Hematology, CHU d’Angers, Angers, 15Hematology, CHU d’Estaing,
Clermont-Ferrand, 16Hematology, Hôpital André Mignot, Le Chesnay, 17Phar-
macology laboratory, 18Laboratory of Immunology, 19Central pharmacy, Hôpi-
tal Edouard Herriot, Lyon, 20Hematology, Hôpital Pellegrin, CHU de Bordeaux,
Bordeaux, France

Background: Combining Imatinib (IM) with pegylated interferon alfa2a
(PegIFN) seems to improve molecular responses for de novo chronic phase
CML (CP-CML) patients (pts) compared to IM. Second generation TKI (TKI2)
such as nilotinib induce higher levels of cytogenetic and molecular responses
than IM in the first line for CP-CML.
Aims: This is the M15 update of the use of nilotinib+PegIFN for front line ther-
apy in CP-CML pts.
Methods: This is a 2-step study, where pts were assigned first to PegIFN (±HU)
for 4 wks (90 µg/wk) prior to a combination of nilotinib 300 mg BID+PegIFN 45
µg/wk for ≥ 1 year. The primary endpoint was the rate of MR4.5 by M12 con-
firmed on 2 datapoints. Molecular assessments were centralised and expressed
as BCR-ABLIS in %. All pts have signed up an informed consent to enter the
study.
Results: Forty one pts (+1 screen failure) were enrolled in a first step and 20
additional pts were planned if the primary endpoint would not been reached in
the first cohort. The current median FU is 20.5 (17–23.2) months (M). Sokal and
Euro scores were high for 15% and 5%, interm. for 41% and 54% and low for
44% and 41% respectively. Eutos score was high for 2 pts. Median age was
53 (23-85) years. Two pts had a masked Ph, 3 a variant form, and 1 had an
ACA, all pts had a “M” BCR transcript. CHR was obtained in 5%of pts at M1
and 100% at M3. Analysed in ITT, the rates of CCyR at M3, 6, and 12 (= at2,5,
8 and 11 M of TKI2) were 39%, 56%, 71% respectively. Overall 75.6% of pts
were in MMR at M12 and 80.6% at M15. The MR4.5 rates increase with time:
9.8% at M6 to 29.3% at M15, and the MR5 rates followed the same pattern (Fig-
ure 1). Of note, 87% of pts had a BCR-ABLIS ≤10% at M3 and, at M12, had
significantly higher rates of MMR (77% vs 20%, P=0.028) and MR4.5 (20% vs
0%, P=0.034) than pts >10%. One pt progressed to myeloid blast crisis at M6
with no detectable BCR-ABL mutation, and is alive after allogeneic SCT. At last
FU, 7 pts went out of study:M2 for non-observance, M6 for seizures related to
an extra-dural hematoma in a non-thrombocytopenic pt, M6 for recurrent grade
3 hepatic toxicity, M9 for recurrent grade 3 pruritus, M15, 18 & 18 for coronary
stenoses. The mean doses of PegIFN/Wk during the first year were 32.8 µg/wk,
significantly higher in pts achieving MR4.5 at M12 (45.3 vs 30.2 µg/wk, P=0.02)
and the mean doses of nilotinib during the first year (493 mg/day) were not dif-
ferent in pts achieving MR4.5 at M12 (505 vs 490 mg/day, P=0.68). At M15, the
rate of grade 3-4 hematologic toxicities overall were anemia 2%, thrombocy-
topenia 24%, neutropenia 24% and pancytopenia 2% of pts. These occurred
mainly during M1-M3 (22% neutropenia, 24% thrombocytopenia, 2% pancy-
topenia, 2% anemia), rarely during M3-M6 (7% neutropenia, 2% thrombocy-
topenia) and never thereafter. Grade 3-4 non-hema toxicities followed a simi-
lar pattern, and overall we observed 20% liver toxicities, 15% of neuro-psy
episodes, 10% gut/pancreas disturbances, 2% arthro-myalgias. Three late
coronary stenoses occurred at M15, 18 & 18, although no case of PAOD has
been reported to date.
Summary / Conclusion: The combination of nilotinib+PegIFN is relatively well
tolerated despite frequent initial hematologic toxicities, and provides high rates
of MR4.5 at M12 and beyond. The cohort n°2 will not be enrolled as the M12
MR4.5 rates are beyond planned initial expectations. The M15 and M18 updates
will be presented during the meeting

Figure 1. 
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EARLY CYTOGENETIC AND MOLECULAR RESPONSES AND LONG-
TERM OUTCOME IN EARLY CHRONIC PHASE CHRONIC MYELOID
LEUKEMIA (CML) PATIENTS TREATED WITH NILOTINIB
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Background: Early cytogenetic and molecular responses have been associ-
ated with a better outcome in patients treated with imatinib, dasatinib, or nilo-
tinib frontline. In particular, BCR-ABL transcript level < 10% at 3 months corre-
lated with: increased 2-year cumulative incidence of CCyR, MMR, and MR4.5

with dasatinib (Marin D et al, Blood 2012); better progression-free survival
(PFS) and overall-survival (OS) at 3 years, with dasatinib (DASISION; Saglio
G et al, ASH 2012, abs. 1675); higher probability of future MMR and MR4.5, and
better PFS and OS, with nilotinib (ENESTnd; Hochhaus A et al, ASH 2012, abs.
167). There is increasing interest in identifying as early as possible patients who
will not respond optimally to tyrosine kinase inhibitors in order to consider treat-
ment modifications. 
Aims: To evaluate the impact of BCR-ABL transcript level and cytogenetic
response at 3 months on subsequent response and outcome in an independ-
ent cohort of patients treated with frontline nilotinib-based regimens in Italy
(CML Italian Registry of Nilotinib).
Methods: The CML Italian Registry of Nilotinib includes 215 patients, enrolled
in 2 multicenter phase II studies conducted by the GIMEMA CML WP (Clinical-
Trials.gov. NCT00481052 and NCT00769327) or treated at the Bologna Uni-
versity Hospital, with nilotinib 300 mg or 400 mg BID as initial treatment. The
median age was 53 years (range 18–86). Ten out of 215 patients (5%) had a
high EUTOS score. The median follow-up was 33 months (range 21–51
months). At 3 months 196/215 (91%) and 189/215 (88%) patients were evalu-
able for the molecular and cytogenetic response, respectively. BCR-ABL tran-
script levels were: ≤1% in 88%; >1% to ≤ 10% in 11%; > 10% in 1%; given the
very low proportion of patients with a BCR-ABL > 10% (n. 2), patients have
been divided into 2 groups, with a transcript level ≤1% (n=173, 88%), or >1%
(n=23, 12%). Cytogenetic response was: MCyR 93% (CCyR 84%; PCyR 9%);
less than MCyR 7%. We analysed the rate of MMR at 1 year, and the failure-
free survival (FFS, according to ELN 2009 definitions), PFS, and OS (any death
included) according to the BCR-ABL transcript levels and to the cytogenetic
response at 3 months.
Results: Patients with BCR-ABL <1% at 3 months had a higher rate of MMR
at 12 months with respect to those with a transcript level ≤1% (79% vs. 35%,
P<0.001). A lower transcript level at 3 months correlated with a better 3-years
FFS (92% vs. 74%; P<0.001) and PFS (95% vs. 83%; P=0.009) and a similar
OS (96 vs. 86%; P=0.059). Patients with a MCyR at 3 months vs. patients with
less than a MCyR had higher rates of MMR at 12 months (77% vs. 46%;
P=0.02). Moreover, patients in MCyR at 3 months had a better 3-years FFS
(92% vs. 69%; P=0.001) and PFS (96% vs. 77%; p 0.001), but similar OS (96%
vs. 92%; P=0.48). Patients with a CCyR at 3 months vs. patients with less than
a CCyR had higher rates of MMR at 12 months but similar FFS, PFS, and OS
(data not shown).
Summary / Conclusion: In our national experience a very small proportion of
patients treated frontline with nilotinib failed to achieve a reduction to < 10%
level of BCR-ABL transcript (2/196 or 1%). The cut-off of 1% of BCR-ABL at 3
months in our experience is a reliable surrogate marker of response at 1 year
(MMR) and outcome (PFS and FFS), along with the level (MCyR) of cytoge-
netic response achieved. The absence of these early responses may represent
an adverse factor to be considered in the management of patients treated with
nilotinib frontline.
Acknowledgements: European LeukemiaNet, COFIN, Bologna University,
BolognAIL
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CLINICAL SIGNIFICANCE OF EARLY MOLECULAR RESPONSE IN
CHRONIC MYELOID LEUKEMIA PATIENTS TREATED FRONTLINE WITH
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Catania, 9Department of Hematology, “Molinette” University Hospital, Torino,
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Background: Second generation tyrosine kinase inhibitors (TKIs) induce
higher cytogenetic and molecular response rates with respect to imatinib
(IM) in chronic myeloid leukemia (CML) patients in early chronic phase, but
outcome differences have not been clearly demonstrated and IM still rep-
resents an important frontline therapeutic option. Early response-related
prognostic factors are extremely relevant to optimize the treatment strate-
gy and to consider a switch to 2nd line therapy in patients who are not able
to achieve an optimal response. In IM-treated patients, BCR-ABLIS tran-
script levels >10% at 3 months and >1% at 6 months were able to identify
high-risk groups (Marin et al, JClinOncol 2011; Hanfstein et al, Leukemia
2012). Similar analysis were performed within the IM arms of the ENEST-
nd trial (Hochhaus et al, EHA 2012) and the DASISION trial (Jabbour et al,
EHA 2012).
Aims: To investigate the prognostic impact of a large BCR-ABLIS transcript
amount at 3 and 6 months (in particular, ≤1% vs >1%) on the subsequent
response and the long-term outcome of CML patients treated frontline with
IM, describing the characteristics of patients with higher transcript levels.
Methods: 559 patients enrolled within 3 trials of the GIMEMA CML WP
(ClinTrialsGov NCT00514488/NCT00510926, observational trial CML023)
were analyzed. Evaluable QPCR sample at 3 and 6 months: 487/559 (87%)
and 492/559 (88%), respectively.Definitions: major molecular response
(MMR): BCR-ABLIS ratio <0.1%; molecular response with 4.0-log reduction
(MR4.0): BCR-ABLIS ratio <0.01% (at least 10.000 ABL copies); failure:
according to 2009 ELN recommendations; progression: transformation to
advanced phases; all deaths. at any time and for any reason, were includ-
ed. Patients with events or censored within 3 or 6 months were excluded
from the respective analysis.
Results: Median age: 52 years (range 18-84). IM dose: 76% 400 mg, 24%
800 mg. Overall risk distribution: high Sokal score: 22%; high EUTOS score:
7%. Median follow-up: 76 months (range: 7-99; 95% of patients with at least
5-year observation). BCR-ABLIS ratio at 3 months: ≤1% in 336/487 (69%),
>1% to ≤10% in 120/487 (25%) and >10% in 31/487 (6%). BCR-ABLIS ratio
at 6 months: ≤1% in 425/492 (86%), >1% to ≤10% in 54/492 (11%) and
>10% in 13/492 (3%). As expected, baseline characteristics of patients with
higher BCR-ABLIS transcript levels were different with respect to patients
with lower levels: patients with BCR-ABLIS ratio >1% at 3 months had low-
er hemoglobin concentration, higher blast % in peripheral blood (PB), larg-
er spleen, higher Sokal and EUTOS scores (patients with BCR-ABLIS ratio
>1% at 6 months, in addition, showed also a higher frequency of CCA in Ph+
cells). A detail of response and outcome according to transcript levels at 3
and 6 months is presented in Table 1.
Summary / Conclusion: In a multicentric nationwide experience, the pro-
portion of patients with BCR-ABLIS transcript levels >10% at 3 and 6 months
was low. The risk distribution and the presence of a proportion of patients
treated with high-dose IM may explain, at least in part, the differences with
other published reports. At 3 and 6 months, a BCR-ABLIS cutoff of 1% was
a reliable surrogate marker of response and outcome. A cutoff of 10% iden-
tified, at 3 and 6 months respectively, two smaller cohorts with inferior
response rates, lower failure-free survival, lower progression-free survival
and lower overall survival, but the outcome differences did not result sta-
tistically significant, probably due to the small number of patients with a
BCR-ABLIS ratio >10%. A BCR-ABLIS level >1% at 3 and 6 months repre-
sents a warning, requiring a close monitoring. A switch to 2nd generation
TKIs should be considered.

Acknowledgments: University of Bologna, BolognaAIL, COFIN, Fon-
dazione Carisbo.
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TARGETED NEXT-GENERATION SEQUENCING FOR THE IDENTIFICA-
TION OF GENOMIC BCR-ABL1 FUSION JUNCTIONS TO QUANTIFY
RESIDUAL DISEASE IN CML PATIENTS IN CMR
M Alikian1,2,* P Ellery1, G Gerrard1, T Aitman3, L Games3, D kasperaviciute3,
K Rekopoulou3, D Milojkovic1, D Marin1, J Goldman1, J Apperley1, L Foroni2,
A Reid2
1Centre for Haematology, Imperial College London, 2Imperial Molecular Pathol-
ogy, Imperial Healthcare Trust, 3Clinical Sciences Centre, Imperial College Lon-
don, London, United Kingdom

Background: Recent studies indicate that 40% of CML patients who achieve
complete molecular remission (CMR) on imatinib remain disease-free after
drug discontinuation, raising the possibility of an “operational cure”. However,
the safe introduction of a TKI withdrawal policy would require a reliable and cost
effective method of identifying patients with the lowest likelihood of relapse,
which is likely to be related to presence residual disease. Preliminary data sug-
gest that PCR of genomic DNA might be more sensitive for the detection of
residual disease than one that relies on cDNA and may therefore help to pre-
dict outcome post-withdrawal. However, the former method is arduous since it
requires a customised patient-specific assay.
Aims: Here we describe a method based on targeted-next-generation sequenc-
ing allowing identification of BCR-ABL1 breakpoints from enriched genomic
BCR and ABL1 DNA followed by rapid generation of DNA-based qPCR assays. 
Methods: The location of the BCR-ABL1 fusion junction was mapped in dis-
ease samples from 30 CML patients using Illumina’s MiSeq platform. A custom
TruSeq DNA target enrichment kit (Illumina) was used to enrich for the BCR and
ABL1 genes. The enriching probes were designed via the online tool Design
Studio covering both genes plus 50kb upstream and downstream of BCR and
ABL1, respectively. The workflow involved sample quantification, library prep,
multiplexed sample pooling (10 sample/run), enrichment-probe hybridisation,
template preparation, and sequencing. Subsequent mapping of t(9;22) translo-
cation junctions was performed via a custom designed bioinformatics algo-
rithm. 
Results: All breakpoints were successfully mapped. DNA qPCR assays were
designed and validated for 9 patients. In clinical samples from patients in com-
plete molecular remission, the RT-qPCR assays detected residual disease in
three out of nine patients, demonstrating that DNA-qPCR can detect residual
disease in patient samples in which CML cells persist below the detection
threshold of RT-qPCR. Furthermore, since assay performance criteria were
optimal, we presume that disease levels in the remaining 6 were exceedingly
low or completely absent, consistent with the notion that residual disease lev-
els may differ in “CMR” patients. 
Summary / Conclusion: NGS-facilitated DNA-qPCR may therefore prove valu-
able for the stratification of patients with low levels of residual disease and,
therefore, in the identification of patients for whom TKI therapy could be safe-
ly reduced or stopped.
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LONG TERM MOLECULAR RESPONSE OF CHRONIC PHASE CML AFTER
INTERFERON-ALPHA DISCONTINUATION: CURE OR NOT TO CURE CML 
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C Gambacorti-Passerini 7, F Cervantes8, G Saglio9, J Duyster10, J Chomel11,
M Thibaud3, F Guilhot12, F Mahon13
1Hematology and INSERM CIC0802, CHU Poitiers, Poitiers, France, 2Hema-
tology, Campus Virchow Charite, Universität Berlin, Berlin , Germany, 3INSERM
CIC 0802, CHU de Poitiers, Poitiers, 4Hematology, CHU de Caen, Caen,
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Background: Imatinib (IM) is the standard front line therapy for CP-CML result-
ing in complete cytogenetic response (CCyR) and major molecular response
(MMR) for almost 2/3 of patients (pts). CCyR is associated with improved sur-
vival and MMR with progression free survival and stability of the response.
Around 10% of these pts achieve a durable undetectable molecular response
allowing them candidates for cessation of TKI’s according to the STIM study:
Sokal risk score, duration of IM, and sex were predictive for the maintenance
of molecular response.Before the IM era and besides allogeneic hematopoiet-
ic stem cell transplantation, interferon alpha (IFNα) based regimens were used
for CML treatment. Maintenance of CCyR and MMR after discontinuation of
IFNα has also been reported for rare pts.
Aims: The aim of this study was to analyse the characteristics and molecular
response pattern of CML pts after long term discontinuation of IFNα.
Methods: Between 2011 and 2012, 77 CP-CML pts treated with IFNα based
regimens and in remission without therapy after IFN discontinuation were
reported from 10 European centers. This analysis has been performed on the
60 consecutive cases with an assessable molecular follow-up. 
Results: All pts had their CML diagnosed between 1980 and 2001. Median age
was 45 years, 57% were female. Sokal risk score was low, intermediate and
high for 43 (74%), 13 (22%) and 2 pts respectively. At IFNα discontinuation, all
pts were in CCyR. Molecular response was assessed either by non quantita-
tive polymerase chain reaction (PCR n=28) or quantitative PCR (RTQPCR
n=28) depending on the technique locally available at that time. Among them,
18 pts had a negative PCR and 20 had an undetectable BCR-ABL transcript
by RTQPCR. During follow-up, all pts maintained CCyR: 28 had a sustained
undetectable residual disease (UND-MRD) confirmed by RTQPCR, while MRD
was detectable in 28. In that latter group, MRD was between 0.1 and 0.001%
for the majority of pts (n=25), fluctuation between 1 and 0.001% was observed
in 2 cases, and transcript was stable between 1 and 0.1% for 1 pt. Therefore,
we distinguished 2 groups: sustained UND-MRD (n=28) or detectable MRD
(n=27). As the median follow-up after IFN discontinuation was 125 (41-227) and
119 (43-215) months respectively, comparison between the 2 groups was per-
formed. No difference in term of age, gender, CML presentation, response to
IFN was detected. MCyR was more rapidly achieved in the UND- than in the
positive MRD group (6.67 versus 12.09 months, P=0.010) but not significant-
ly CCyR (P=0.053) and not for MMR (P=0.913). Median IFN exposure was
longer in the detectable MRD group (99 (7-180) vs 75 months (23-191)
P=0.030) that suggests a slower response. At the last molecular assessment,
4 pts had lost MMR after a median time off-IFN of 129 months (85-205). All of
them had a detectable MRD after IFN discontinuation. Two pts died from oth-
er reason than CML.
Summary / Conclusion: This study describes a cohort of CML pts who still
maintained their CCyR without treatment after long term IFN discontinuation,
whatever their distribution within two groups according to the molecular
response pattern: sustained UND or detectable MRD.
Based on a long follow-up, this study illustrates also that “operational cure” of
CML does not require the complete eradication of the residual disease.

P140

EFFICACY AND SAFETY OF RADOTINIB IN CHRONIC PHASE CHRONIC
MYELOID LEUKEMIA PATIENTS WITH FAILURE TO IMATINIB OR IMA-
TINIB PLUS DASATINIB: 12-MONTH MINIMUM FOLLOW-UP UPDATE
J Kwak1,* H Menon2, S Jootar3, T Saikia4, S Kim5, S Sohn6, J Park7, H Kim8,
S Oh9, H Kim10, D Zang11, S Park12, C Ahn13, H Lee13, H Park13, S Woo13,
H Kim13, G Lee13, D Cho13, J Shin13, D Kim12,14
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10Ulsan University Hospital, Ulsan, 11Hallym University Sacred Heart Hospital,
Anyang, 12Cancer Research Institute, The Catholic University of Korea, Seoul,

13IL-YANG Pharm. Co., Ltd, Yongin, 14Seoul St. Mary’s Hospital, The Catholic
University of Korea, Seoul, Korea, Republic Of

Background: Radotinib is an orally active, selective Bcr-Abl1 tyrosine kinase
inhibitor (TKI), approved for patients with chronic phase chronic myeloid
leukemia (CP-CML) resistant to or intolerant of imatinib±dasatinib in Korea. The
preliminary phase 2 result of radotinib has been reported to be one of treatment
options in patients with TKI-failed CP-CML (Kim SH et al., Blood (ASH Annual
Meeting Abstracts), Nov 2012; 120:695).
Aims: Here, we update the clinical efficacy and safety results in imatinib or ima-
tinib+dasatinib failed patients with a minimum follow-up of 12 months.
Methods: Philadelphia chromosome - positive (Ph+) CP-CML patients who
failed or were intolerable to TKIs (imatinib or imatinib + dasatinib) were enrolled
between July 2009 and November 2011. All patients were treated with rado-
tinib 400 mg twice daily. The primary end point was an achievement of major
cytogenetic response (MCyR, Ph+£35%) by 12 months. Safety parameters
were also analyzed.
Results: A total of 77 CP CML patients (18 years of age or over) were enrolled
from 12 sites in Korea, India, and Thailand. This analysis includes data from
last enrolled patient who received at least 12 months of radotinib therapy. The
median age of patients was 43 (range; 22-75) years, and 65 (84.4%) were
imatinib-resistant including 3 patients who have dasatinib intolerance with ima-
tinib resistance and intolerance and 12 (15.6%) were imatinib-intolerant includ-
ing 1 patient who have dasatinib intolerance with imatinib intolerance. With a
median follow-up of 23.4 months, treatment with radotinib is ongoing in 36
patients (46.7%) and 33 patients (42.9%) discontinued the treatment including
two deaths (2.6%). Median duration of radotinib exposure was 378 (8-1050)
days. Overall MCyR rate was 64.9%, including 36 patients (46.8%) complete
cytogenetic response and 14 patients (18.2%) partial cytogenetic response.
Among the 14 patients with known BCR-ABL1 KD abnormality at baseline,
43% achieved MCyR and 21% achieved CCyR. And MCyR and CCyR rates
were higher in patients without mutation. The median time to MCyR was 2.8
months (85 days) and the median duration of MCyR was 20.2 months. Of
patients achieving complete cytogenetic response, 30.5% (11/36) achieved
major molecular response. Within follow-up durations, 55 patients (71.4%)
required dose interruption and 53 patients (68.8%) had dose reduction. Most
common grade 3/4 hematologic and laboratory adverse events (AEs) were
thrombocytopenia (29.9%), neutropenia (10.4%), anemia (6.5%), and hyper-
bilirubinemia (33.7%). Common non-hematologic AEs (≥10%) were rash
(23.4%), fatigue (16.9%), pruritus (14.3%), headache (13.0%), decreased
appetite (10.4%) myalgia (10.4%) and nausea (10.4%). The majority of AEs
were easily manageable with temporal dose interruption and/or reductions. In
all patients with CP-CML treated with second-line radotinib, estimated progres-
sion-free survival and overall survival rate by 12months was 86.3% (95% CI,
75.1-92.7%) and 96.1% (95% CI, 88.4-98.7% ), respectively. The PFS rate
was higher among patients without a baseline mutation compared with those
who had baseline mutations at both 12 months (90.3% vs 69.6%; P=0.0518)
and 24 months (83.3% vs 60.9%; P=0.0364).
Summary / Conclusion: With a minimum follow-up of 12 months, radotinib
continues to demonstrate efficacy and maintains tolerability in patients with
both imatinib or imatinib+dasatinib failed CP-CML. Most of the AEs occurred
in the early treatment period, were tolerable, and were easily controlled by
dose interruption or reduction.

Table 1. Summary of patients’ characteristics, efficacy and safety profile.
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HIGH RATE OF DEEP MOLECULAR RESPONSE AFTER 5 YEARS OF
NILOTINIB 400 MG BID IN EARLY CHRONIC PHASE CHRONIC MYELOID
LEUKEMIA - UPDATE OF THE GIMEMA CML WP TRIAL CML0307
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Azienda Ospedaliero Universitaria S. Anna, Ferrara, 11Department of Emer-
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Background: Nilotinib is a potent and selective BCR-ABL inhibitor approved
for the frontline treatment of CML. The latest update (4-year follow-up) of the
ENESTnd study demonstrated sustained superiority of nilotinib vs. imatinib,
with a confirmed significantly decreased risk of progression to accelerated-
blast phase (AP/BP) and a higher rate of molecular responses, which were
faster and deeper than those observed with imatinib (Kantarjian H et al, ASH
2012, abstract 1676). This extended the patient population achieving deeper
responses that may potentially enter into Treatment Free Remissions (TFR) tri-
als in the near future. It is important to understand, in patients (pts) treated for
a long period with nilotinib, which characteristics are associated with a deep
molecular response.
Aims: To evaluate the long-term (5-year minimum follow-up) results, and, in par-
ticular the stability of the deep molecular response (MR4.0), of pts treated front-
line with nilotinib in an investigator-initiated phase II study (GIMEMA CTs
CML/0307).
Methods: The GIMEMA CML WP conducted a multicentre phase 2 trial with
nilotinib 400mg BID as frontline therapy (ClinicalTrials.gov.NCT00481052).
Median follow-up for the present analysis was 55 months (range: 50-62
months). Definitions: MR3.0: detectable disease <0.1% BCR-ABLIS; MR4.0:
either detectable disease ≤0.01% BCR-ABLIS or undetectable disease in cDNA
with >10,000 ABL transcripts; stable deep molecular response: MR4.0 in at least
3 samples over ≥1 year period without any result with less than MR4.0; failures:
according to the 2009 ELN recommendations; events: failures and treatment
discontinuation for any reason. All analyses have been conducted according to
the intention-to-treat principle.
Results: 73 pts enrolled: median age 51 years; 45% low, 41% intermediate and
14% high Sokal risk. Two pts never achieved a MR3.0, 1 of these pts progressed
to AP/BP (see below), the other is in stable and confirmed CCyR at 48 months.
Only 3 pts had a confirmed loss of MR3.0 due to poor adherence (all 3 are still
on nilotinib). The overall estimated probability of MR4.0 was 82%, with a medi-
an time to MR4.0 of 18 months. During the 3rd year of therapy, 56/73 (76%) pts
obtained a MR4.0 at least once, stable in 16/73 (22%) pts; fluctuations around
MR4.0 (always in MR3.0) in 37/73 (51%) pts; fluctuations with unconfirmed loss
of MR3.0 in 3/73 (4%) pts. During the 4th year of therapy (months 37-48), 57/73
(78%) pts had a MR4.0 at least once, stable in 21/73 (29%) pts; fluctuations
around MR4.0 (always in MR3.0) in 33/73 (45%) pts; fluctuations with uncon-
firmed loss of MR3.0 in 3/73 (4%) pts. Overall, 19/73 pts (26%) showed a sta-
ble MR4.0 during the 3rd and 4th year of therapy. Final analysis of the 5th year
of therapy is still ongoing and will be presented. Only one patient progressed
at 6 months to AP/BP and subsequently died (high Sokal risk, T315I mutation).
Overall, 11 pts (15%) permanently discontinued nilotinib: 1 progression to
AP/BP; 1 unrelated-death; 7 adverse events; 2 refusal. The estimated proba-
bility of overall survival, progression-free survival and failure-free survival was
97% at 5 years; the estimated probability of event-free survival was 83% at 5
years.
Summary / Conclusion: After 5 years of follow-up, the great majority of pts are
still on nilotinib, and a significant proportion have a stable deep molecular
response (MR4.0) and may potentially enter into Treatment Free Remissions
(TFR) trials.
Acknowledgements: European LeukemiaNet, COFIN, Bologna University,
BolognAIL
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HEALTH-RELATED QUALITY OF LIFE IN PATIENTS WITH CHRONIC
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TROLLED CLINICAL TRIALS
S Saußele1,* M Stein1, A Gil2, U Kossak-Roth1, M Lauseker2, B Hanfstein1, U
Proetel1, A Schreiber1, H Einsele3, C Bokemeyer4, J Schubert5, M Hänel6,
KSpiekermann7, M Sökler8, C Nerl9, S Kremers10, M Pfreundschuh11, R
Andreesen12, W Hofmann1, R Hehlmann1, A Hochhaus13, J Hasford2, A Grat-
wohl14, M Müller1, M Pfirrmann2
1III. Medizinische Klinik, Universitätsmedizin, Mannheim, 2Institut für Medizini-
sche Informationsverarbeitung, Biometrie und Epidemiologie, Ludwig-Maximi-
lians-Universität, München, 3Medizinischen Klinik und Poliklinik II, Universitäts-
klinikum, Würzburg, 4II. Medizinische Klinik und Poliklinik, Universitätsklinikum
Eppendorf, Hamburg, 5Medizinische Klinik, Evangelisches Krankenhaus,
Hamm, 6Klinik für Innere Medizin III, Klinikum, Chemnitz, 7Medizinische Klinik
und Poliklinik III, Ludwig-Maximilians-Universität, München, 8Innere Medizin II,
Universitätsklinikum, Tübingen, 9Klinikum Schwabing, Städtisches Klinikum,
München , 10Abteilung Hämatologie und Onkologie, Caritaskrankenhaus,
Lebach, 11Klinik für Innere Medizin I, Universitätsklinikum des Saarlandes,
Homburg/Saar, 12Abteilung für Hämatologie und internistische Onkologie, Uni-
versitätsklinikum, Regensburg, 13Klinik für Innere Medizin II, Universitätsklini-
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Background: With many treatment options for chronic myeloid leukaemia
(CML) providing similarly fortunate survival probabilities, endpoints like health-
related quality of life (HRQoL) move into focus. HRQoL might be essential for
deciding on treatment strategies. Data on HRQoL in CML are rare (Efficace et
al., 2011), especially for patients after HSCT.
Aims: We sought to evaluate HRQoL in German patients who had been reg-
istered in the prospective, randomized CML studies II to IV (Hehlmann et al.,
2011, 2007 and 2003). Main interest was the comparison of HRQoL between
different treatment strategies.
Methods: In December 2010, the EORTC QLQ 30 questionnaire (including
global health status and five functioning scales) was sent out to 241 German
CML study participants. With all scales ranging from 0 to 100, 8 points is regard-
ed as a minimally important difference suggesting benefit or harm (Efficace et
al., 2013). To investigate whether participation could be assumed to be “ran-
dom”, baseline data of responders (R) and non-responders (NR) were com-
pared. Associations between two variables were assessed by the Fisher or
Mann-Whitney tests, as appropriate. Level of significance was 0.05.
Results: A total of 1634 patients of CML studies I-IV could have received the
questionnaire. During January to April 2011, 858 questionnaires (53%) were
sent back. Fifteen study centres denied participation. Compared to NR, R were
older (median age: 55 (NR) vs. 58 (R), P=0.0426); years since diagnosis (medi-
an 6.5 (R) vs. 7.4 (NR)) and the percentage that had been transplanted were
lower (18% (R) vs. 24% (NR)). No statistically significant differences were
observed regarding sex, Euro score (Hasford et al., 1998), or time since trans-
plantation. With 517 patients, 60% (of 858) received 400mg imatinib mono-
therapy when answering the questionnaire and 102 (12%) were off therapy
after HSCT. Less than 10% received either higher-dose imatinib mono-thera-
py, imatinib 400 mg + AraC or interferon, nilotinib, or dasatinib. Time since diag-
nosis was ≤3 years in 156 (18%), > 3 and ≤ 7 years in 309 (36%), and >7 years
in 393 (46%) of the patients. Women (352 of 858, 41%) perceived a statistical-
ly significant reduction in global health status (mean: 63, P<0.001), role (65,
P=0.0016), emotional (60, P=0.0002), and physical functioning (75, P<0.0001)
when compared to males (means: 69, 72, 68, and 83 respectively). Cognitive
(mean: 77, all) or social functioning (69, all), age, time since diagnosis, and the
percentage of transplantations were not significantly different between the sex-
es. Time since diagnosis was >7 years for 100 patients off therapy after HSCT
and for 203 patients receiving imatinib 400 mg mono-therapy. In comparison,
global health status (71 vs. 65, P=0.252) and physical functioning (84 vs. 75,
P=0.0003) were higher in the off-therapy group. Additional adjusted analysis
including age groups will be presented.
Summary / Conclusion: In this cross-sectional study, women showed an
impaired global health status, role, emotional, and physical functioning com-
pared to males. In the latter two cases, this perception met the definition of a
clinically relevant difference. Long-term survivors of HSCT had an at least com-
parable overall global health status and a better physical functioning when com-
pared to patients on imatinib treatment more than 7 years after diagnosis. How-
ever, the younger age of transplanted patients has also to be taken into account.
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WHICH METHOD BETTER EVALUATES MOLECULAR RESPONSE IN IMA-
TINIB TREATED NEWLY DIAGNOSED CHRONIC PHASE CHRONIC
MYELOID LEUKEMIA PATIENTS, BCR-ABLIS OR LOG REDUCTION FROM
THE BASELINE LEVEL?
Y Qin1,* Q Jiang1, H Jiang1, J Li1, L Li1, H Zhu1, Y Lai1, X Lu1, Y Liu1, B Jiang1,
X Huang1
1Peking University People’s Hospital, Peking University Institute of Hematology,
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Beijing, China

Background: The molecular response of chronic myeloid leukemia (CML)
patients by tyrosine kinase inhibitor treatment could be evaluated either by the
BCR-ABL mRNA levels on the international scale (IS) or by the log reduction
from the laboratory’s individual baseline level. Conversion to the IS is achieved
by the application of laboratory specific conversion factors which are acquired
through sample exchange with reference laboratories. Because a three log
reduction from the laboratory’s individual baseline level usually does not equal
to 0.1%IS for non-reference laboratories, the patients’ molecular response eval-
uated by these two methods might be different. To date, there is no compari-
son on these two evaluation methods.
Aims: We tried to investigate which method better evaluates molecular
response in imatinib treated CML patients.
Methods: We compared the two evaluation methods in 248 consecutive ima-
tinib treated newly diagnosed chronic phase CML patients. Bone marrow (BM)
aspirations for morphology and cytogenetics were performed every 3 to 6
months until complete cytogenetic response (CCyR) was achieved, then every
6 to 12 months, and BCR-ABL mRNA levels were tested in the peripheral blood
(PB) or BM samples every 3 to 6 months by real-time quantitative PCR. Only
the BCR-ABL mRNA levels in PB were analyzed in the current study. All sam-
ples were collected with informed consent. Our laboratory acquired CF by sam-
ple exchange with international reference laboratory in Adelaide, Australia. Pro-
gression was defined as death for any reason and the development of accel-
erated-phase or blast-crisis CML as defined by the ELN.
Results: Achieving major molecular response (MMR) during treatment evalu-
ated by them similarly predict progression free survival (PFS, all P<0.0001),
whereas significantly more patients were defined as MMR by IS than by log
reduction method (173/220 vs 137/220, 78.6% vs 62.2%, P<0.0001) and all
MMR patients were alive without progression. Furthermore, the patients’ molec-
ular response at 3 and 6 months evaluated by them had similar predictive val-
ue on their cytogenetic response at 12 months and molecular response at 18
months: ≤10%IS/ ≥1 log reduction of BCR-ABL at both 3 months (n=65) and 6
months (n=77) associated with CCyR at 12 months (all P<0.001); ≤1% IS /≥ 2
log reduction of BCR-ABL at both 3 months (n=66) and 6 months (n=77) asso-
ciated with achieving MMR at 18 months (all P <= 0.003). Both ≤ 10% IS and
≥1 log reduction of BCR-ABL at 3 months (n=79) and ≤1% IS at 6 months (n=92)
significantly associated with PFS (P=0.0011, 0.0090 and 0.0064), whereas  ≥2
log reduction at 6 months (n=92) did not significantly associated with PFS
(P=0.11) (Figure 1). Both ≤ 1% IS and ≥2 log reduction of BCR-ABL in PB sig-
nificantly associated with CCyR in corresponding BM (all P<0.001). For BM
samples with CCyR, there were significantly more corresponding PB samples
with ≤1% IS than those with ≥2 log reduction of BCR-ABL (171/185 vs 134/185,
92.4% vs 72.4%, P<0.001). We further compared the molecular responses in
our center to those of Germany CML Study IV on the premise of similar cyto-
genetic response: the proportions of patients with BCR-ABLIS ≤1%, >1-10%
and >10% in Germany trial were very similar to those with BCR-ABLIS, but sig-
nificantly different from those evaluated by log reduction method in our center.
Summary / Conclusion: The molecular response evaluated by BCR-ABLIS has
a similar trend in predicting PFS and response, but can better differentiate patients
compared to that by log reduction method. Furthermore, the IS makes the molec-
ular response results reported by the different laboratories comparable.

Figure 1. 
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DISCONTINUATION OF BCR-ABL1 TYROSINE KINASE INHIBITOR IN CML
PATIENTS WITH UNDETECTABLE MOLECULAR RESIDUAL DISEASE
FOR AT LEAST 1 YEAR: INCLUDING UPDATED DATA FROM KIDS STUDY
Y Oh1,* S Lee2, S Choi1, J Bang1, S Kim1, E Jang1, J Park1, H Jeon1, H Kim3,
Y Kim3, J Park4, S Jeong4, S Kim5, D Zang6, S Oh7, D Koo7, H Kim8, Y Do9,
J Kwak10, J Kim11, D Kim12, Y Mun13, D Kim2
1Cancer Research Institute, The Catholic University of Korea, 2Cancer
Research Institute, The Catholic University of Korea, Department of Hematol-
ogy, Seoul St. Mary’s Hospital, The Catholic University of Korea , Seoul,
3Department of Hematology-Oncology, Chonnam National University Hwasun
Hospital, Hwasun, 4Department of Hematology-Oncology, Ajou University
School of Medicine, Suwon, 5Department of Internal Medicine, Dong-A Univer-
sity College of Medicine, Busan, 6Department of Internal Medicine, Hallym Uni-
versity College of Medicine, Anyang, 7Division of Hematology-Oncology,
Department of Internal Medicine, Kangbuk Samsung Hospital, School of Med-
icine, Sungkyunkwan University, Seoul, 8Division of Hematology and Hemato-
logical Malignancies, Ulsan University Hospital, University of Ulsan college of
Medicine, Ulsan, 9Division of Hematology-Oncology, School of Medicine,
Keimyung University, Daegu, 10Division of Hematology-Oncology, Chonbuk
National University Medical School, Jeonju, 11Department of Hematology, St.
Vincent’s Hospital, The Catholic University of Korea, Suwon, 12Department of
Hematology, Asan Medical Center, University of Ulsan College of Medicine,
13Department of Hematology, School of Medicine, Ewha Womans University,
Seoul, Korea, Republic Of

Background: The recent several reports to assess whether imatinib (IM) can
be discontinued in chronic myeloid leukemia (CML) patients have shown that
IM discontinuation can be employed based on clinical study in patients who had
enough IM therapy and UMRD durations prior to IM discontinuation. However,
further validation on precise indications for tyrosine kinase inhibitor (TKI) ces-
sation is needed.
Aims: This study is performed to identify predictor of successful TKI discontin-
uation for CML patients achieving undetectable molecular residual disease
(UMRD) for at least 1 year.
Methods: A total of 74 patients discontinued IM therapy, including 59 patients
enrolled on the Korean Imatinib Discontinuation Study (KIDS) and 15 patients
with TKI discontinuation due to patient’s request (n=11), major surgery (n=2)
and drug related adverse event (n=2) after achieving a UMRD. In this study,
23 patients with previous allogeneic stem cell transplantation were included.
71 patients received only IM; upon the intolerance of IM, 3 patients were giv-
en a new TKI (DAS = 1, NIL = 1, BOS = 1) before TKI discontinuation with
achieving a UMRD for at least 1 year. For the patients enrolled on KIDS, molec-
ular response was monitored using quantitative reverse transcriptase poly-
merase chain reaction (qRT-PCR) assay every month up to 6 month follow-up,
every 2 months up to 12 month follow-up, and every 3 months thereafter,
whereas in real practice qRT-PCR was monitored normally every 3 months. The
loss of MMR and UMRD were defined on 2 consecutive assessments, and if
loss of MMR occurred, IM treatment was re-introduced.
Results: A total of 74 UMRD patients (including 34 men and 40 women) were
analyzed. Their median age was 45 years (range, 19-74). The percentages of
patients with low, intermediate and high Sokal risk scores were 38%, 31% and
18%, respectively with unknown Sokal risk scores in 14%. Prior to discontinu-
ation, the median time to UMRD was 26.2 months (range, 0.5-104.6 months)
and the median TKI duration was 86.5 months (range, 17.7-129.5 months)
including 45.6 months (range, 13.6-105.7 months) of sustained UMRD. 
After a median follow-up of 16.2 months since discontinuation of TKI, loss of
MMR was observed in 12 non-transplant patients after a median time of 3.6
months (range, 1.9 - 7.6) of treatment discontinuation. Loss of UMRD was
detected in 14 non-transplant patients. The 12-month probability of sustained
MMR and UMRD were 80.3% and 76.6%, respectively. Probabilities for sus-
tained MMR and UMRD were 62.8% and 68.6% in non-transplant group,
respectively. 3 patients received with 2G TKI showed sustained MMR and
UMRD. All 13 patients who lost MMR were re-treated with IM for a median of
12.1 months (range, 3.7 - 17.9 months). 11 of these patients re-achieved MMR
at a median of 1.8 months (range, 0.9 - 2.8 months) after resuming IM thera-
py and 7 of these patients re-achieved UMRD at a median of 5.6 months (range,
2.8 - 12.1 months). Univariate analysis of factors affecting loss of MMR showed
that TKI duration and UMRD duration before treatment discontinuation had a
higher 12-month probability of sustained MMR.
Summary / Conclusion: Although probability of sustained molecular response
is relatively lower than those of our previous KIDS, our data suggested TKI may
be discontinued in CML patients with undetectable molecular residual disease
for at least 1 year, with utilizing increasingly sensitive PCR technology. To make
more concrete conclusion, further clinical investigation on a large patient pop-
ulation and much longer follow-up are needed.
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COMBINATION OF EUTOS SCORE AND 3-MONTHS BCR-ABL TRAN-
SCRIPT LEVEL IDENTIFIES A DISTINCT SUBGROUP OF ECP-CML
PATIENTS WITH HIGH RISK OF NON OPTIMAL RESPONSE AND IMATINIB
DISCONTINUATION
G Binotto1,* M Tiribelli2, M Bonifacio3, E Maino4, E Calistri5, A Branca1, F De
Marchi2, R Bertorelle6, F Gherlinzoni5, G Pizzolo3, R Fanin2, G Semenzato1
1Department of Medicine, Hematology and Clinical Immunology, University of
Padova, Padova, 2Division of Hematology and Bone Marrow Transplantation,
Department of Experimental and Clinical Medical Sciences, AOU Udine, Uni-
versity of Udine, Udine, 3Department of Medicine, Section of Hematology, Uni-
versity of Verona, Verona, 4Hematology Unit, Dell’Angelo Hospital, Venezia-
Mestre, 5Hematology Unit, Ca’ Foncello Hospital, Treviso, 6Immunology and
Molecular Oncology Unit, Istituto Oncologico Veneto, IRCCS, Padova, Italy

Background: Response to TKI is considered the strongest predictor of long-
term outcome in CML patients. Effective treatment overcomes the negative
impact of most prognostic factors, including Sokal and Hasford scores and
recent data demonstrated that an early molecular response is strictly related to
the outcome. In fact, missing the 10% BCR-ABL landmark at 3 months predicts
inferior long-term survival. The ‘EUTOS Score’ combines baseline spleen size
and peripheral blood basophils to foresee the achievement of complete cyto-
genetic remission (CCyR) and progression-free survival (PFS). Since its effi-
cacy is still matter of debate, the predictive power of EUTOS in discriminating
poor risk patients could be improved if associated with early molecular response
assessment.
Aims: We tested whether a combination of EUTOS score and 3-months BCR-
ABL transcript level identifies a poor prognosis population of CML patients.
Methods: 148 ECP CML patients treated with front-line standard dose imatinib
(400 mg daily) at 5 major hematological centres in the north-eastern area of Italy
were evaluated. Partial cytogenetic response (PCyR) and complete cytogenet-
ic response (CCyR) were defined as 1–35% and 0% Ph+ metaphases, respec-
tively; major molecular response (MMR) was defined as BCR-ABL <0.1%IS. For
the purpose of the analysis patients were stratified into 3 subgroups according
to EUTOS and 3-months molecular response (“good”: low EUTOS score and
≤10%IS BCR-ABL transcript level; “intermediate”: high EUTOS score or >10%IS
BCR-ABL; “poor”: high EUTOS score and >10%IS BCR-ABL). TTF was meas-
ured from the start of imatinib to the date of any of the following events: pro-
gression to accelerated or blastic phase, death for any cause at any time, pri-
mary or secondary hematologic or cytogenetic resistance leading to imatinib dis-
continuation. PFS was measured from the start of imatinib to the date of pro-
gression to accelerated or blastic phase or death for any cause at any time. Sur-
vival probabilities were estimated by the Kaplan-Meier method and compared
by log rank test; differences among variables were evaluated by the Chi-
squared test or by Cochran–Mantel–Haenszel test.

Figure 1. Progression-free survival and time to imatinib treatment failure
according to aggregated EUTOS score-3 months molecular response
patients stratification.

Results: The median age was 55 years (range 19–84), with 80 males and 68
females. The median follow-up was 42.7 months (range 11–109). The median
time from diagnosis to imatinib therapy was 0.9 months (range 0-7.9). The dis-
tribution according to the EUTOS score was: 132 patients (89.2%) low risk; 16
patients (10.8%) high risk ; 3-months BCR-ABL transcript was ≤10% in 114
(79.2%) patients, >10% in 30 (20.8%). Patients with “good risk”, “intermediate
risk” and “poor risk” profile were 72.1%, 22.1% and 4.7%, respectively. The
“optimal response” endpoints to imatinib were: 6 months PCyR: 91.7% vs 76.7%
vs 42.9%; 12 months CCyR: 91.8% vs 65.4% vs 28.6%; 18 months MMR:
76.7% vs 27.3 vs 25% (differences among groups were significant except for
intermediate vs poor profile). Imatinib discontinuation rate for failure was sig-
nificantly different between poor risk group compared with intermediate and
low risk (71.4% vs 21.2% and 13%; P=0.008, P<0.0001 respectively), as well
as PFS and TTF (Figure 1). Remarkably, all progressions to blast crisis were
observed in “poor risk” group.

Summary / Conclusion: Combination of High EUTOS score and 3-months
BCR-ABL transcript level higher than 10% IS identifies a subpopulation of CML
patients with significant probability of treatment failure and poorer outcome.
Early switch to alternative treatment strategies (including allo-BMT) should be
considered for these patients.
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EFFICACY OF NILOTINIB VERSUS HIGH-DOSE IMATINIB IN EARLY
CHRONIC PHASE CHRONIC MYELOID LEUKEMIA PATIENTS WHO HAVE
SUBOPTIMAL MOLECULAR RESPONSES TO STANDARD-DOSE IMA-
TINIB: MULTICENTER RE-NICE STUDY
S Choi1,* S Lee2, S Kim1, Y Oh1, J Bang1, J Park1, H Jeon1, R Woodman3, 
T Szczudlo3, S Jootar4, H Kim5, S Sohn6, J Park7, S Kim8, D Zang9, S Oh10,
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Korea Republic Of

Background: Achievement of major molecular response (MMR) is a significant
prognostic factor in chronic myeloid leukemia (CML) as it has been shown to
be associated with longer duration of complete cytogenetic response (CCyR)
and long-term progression-free survival (PFS). In IRIS study, patients who
achieved both CCyR and MMR showed a higher PFS, compared to those who
had CCyR without MMR. Compared to standard dose of imatinib, higher dos-
es of imatinib and second-generation tyrosine kinase inhibitor are expected to
yield higher CCyR and MMR rates in patients with CP CML who are resistant
to imatinib.
Aims: In this study, the efficacy of nilotinib and high-dose imatinib was inves-
tigated in suboptimal molecular response patients who received first line ima-
tinib therapy at a daily dose of 400 mg.
Methods: Early CP CML patients who have achieved CCyR but no MMR after
at least 18 months and up to 24 months on first line imatinib therapy at a daily
dose of 400 mg were enrolled in this clinical trial, and informed consents were
obtained prior to participation. In nilotinib arm, patients received 400 mg BID
(800 mg/day), and patients received 400 mg BID (800 mg/day) in high-dose
imatinib arm. To assess the drug efficacy, cytogenetic and quantitative reverse
transcriptase polymerase chain reaction (qRT-PCR) assays were performed at
regular intervals, and baseline mutational analysis was conducted for every
patient with subsequent mutational analyses to demonstrate either lack of
response or disease progression. Primary endpoint is to evaluate the cumula-
tive MMR rates by 12 months, and secondary endpoints are to evaluate the
cumulative CMR rates and time to and duration of MMR and CMR during fur-
ther 24 month follow-up. PFS and safety profiles will also be assessed.

Table 1. Characteristics of patients and autcomes.
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Results: With a data cut-off date of 01 Feb 2013, a total of 49 patients were
randomized into nilotinib arm (n=24) or high-dose imatinib arm (n=25). With a
median follow-up of 24 months (range, 1 - 50 months), all patients have main-
tained CCyR without progression to advanced disease, and decrease in BCR-
ABL1 transcript level was observed. Cumulative MMR rates by 12 months were
not significantly different between nilotinib arm compared to high-dose imatinib
arm (43.7% vs. 32.7%, P=0.379). Four patients in nilotinib arm and two patients
in high-dose imatinib arm achievedMR4.0 by last follow-up. Twelve patients in
high-dose imatinib arm crossed over to the nilotinib arm at a median of 14
months (range, 3-27 months) due to lack of response (n=10) and intolerance
(n=2). Post-crossover, three patients have achieved MMR by 12 months at a
median of 6 months (range, 3-12 months) and cumulative MMR rates was
27.8%. By last follow-up, five patients have achieved MMR at a median of 18
months (range, 3-33 months). 
Overall, the patients treated with high-dose imatinib showed toxicities more
frequently, such as leukopenia, thrombocytopenia, edema and decreased phos-
phate. Although toxicity was observed in both arms, all patients currently main-
tain the initial dose.
Summary / Conclusion: These preliminary results demonstrate that early
switching to nilotinib or high-dose imatinib could be recommended in subopti-
mal molecular responders. When the tolerability of treatment was considered,
switching to nilotinib may be preferred. Through further clinical investigation on
a large patient population and longer period of observation, the efficacy of ear-
ly intervention of suboptimal molecular response using nilotinib or dose esca-
lation of imatinib will be assessed.
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OCT1 GENETIC VARIANTS ARE ASSOCIATED WITH LONG TERM OUT-
COMES IN IMATINIB TREATED CML PATIENTS
M Koren-Michowitz1,* Z Bozaglo2, M Schwarz 3, E Ribakovsky1, I Pessach1, 
N Amariglio1, T Tohami1, K Beider 1, P Le-Coutre 3, A Nagler1
1Sheba Medical Center, 2Bar Ilan University, Ramat Gan, Israel, 3Campus Vir-
chow Klinikum Charité, Berlin, Germany

Background: Treatment with the tyrosine kinase inhibitor (TKI) imatinib has
become the cornerstone of CML therapy and has markedly changed the out-
come of this disease. While most patients in early chronic phase started on ima-
tinib achieve major responses, longer follow up of the pivotal IRIS study has
shown that only 63% of patients remaining on imatinib at 6 years were still in
a CCyR.Currently, the only pre-treatment predictive features for treatment
response are disease associated clinical scores including the Sokal and the
recently introduced EUTOS scores. The human organic cation transporter 1
(OCT1) effectively mediates the active transport of imatinib into cells (influx
pump), and its inhibition decreases the intracellular concentration of imatinib.
Single nucleotide polymorphisms (SNP) in hOCT1 were previously reported to
predict response and resistance to imatinib therapy.
Aims: To study whether hOCT1 genetic variants are associated with long term
outcomes in CML.
Methods: We studied 4 non-synonymous genetic variants in hOCT1,
rs683369, rs628031, rs12208357 and rs41267797 using the Sequenom Mas-
sARRAY platform (Sequenom, San Diego, CA, USA) in 167 CML patients. Fre-
quency of the genetic variants was associated with clinical outcomes.
Results: Median age at CML diagnosis was 55 years (18-80), F/M 55/112,
and most patients were diagnosed (76%) and treated (70%) with imatinib in CP.
Overall, 93%, 74%and 56% of evaluable patients achieved CHR, CCyR and
MMoR, respectively, during treatment with imatinib. Frequency of the different
alleles in the study population was consistent with reported frequency in Cau-
casians according to the NCBI dbSNP database. There was no difference
between the response rates when comparing between the different allele vari-
ants for each of the SNP studied. Sixty-six patients were studied for the pres-
ence of kinase domain mutation (KD) due to imatinib suboptimal response or
failure, resulting in the discovery of KD mutations in 15 (23%). Patients with
rs628031 AA/GA genotypes had a higher frequency of KD mutations compared
to the GG genotype (8/16 vs. 5/27, P=0.04). With a median follow up of 80
months, the median EFS was 109 months and median OS was not reached
for the entire cohort. Median EFS in CP was shorter in patients with the rare
genetic variants (comparing heterozygous + homozygous minor allele frequen-
cy with homozygous major allele frequency) for all studied SNPs, with statisti-
cal significance for rs628031 genotype AA/AG compared with the GG genotype
(EFS 61 months and not reached, respectively, P=0.03) and borderline signif-
icance for rs12208357 genotype CT compared with CC (EFS 58 and not
reached, respectively, P=0.09). In multivariate analysis rs628031 genotype
remained an independent predictor for EFS with a hazard ratio of 1.9, 95% CI
1-3.8, P=0.006. There was a trend for lower OS for patients with the AA/AG
rs628031 genotypes compared with GG genotype (P=0.09).
Summary / Conclusion: hOCT1 rs628031 AA and AG genotypes are associ-
ated with worse long term outcomes in CP CML. Consideration should be giv-
en to incorporation of genotypic variables into pretreatment risk stratification of
CP CML patients. With availability of several TKIs for first line therapy in CML,
this data could potentially assist in the decision to choose one TKI over the oth-
er in the specific patient. 
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ASSESSMENT OF EARLY CYTOGENETIC RESPONSE AS A PREDICTOR
OF LONG-TERM CLINICAL OUTCOMES IN A PHASE 1/2 STUDY OF BOSU-
TINIB IN CHRONIC PHASE (CP) CHRONIC MYELOID LEUKEMIA (CML)
J Cortes1,* C Gambacorti-Passerini2, H Kantarjian1, H. Khoury3, A Hochhaus4,
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Background: Bosutinib (BOS) is an oral, dual Src/Abl tyrosine kinase inhibitor
approved for the treatment of Ph+ CML following resistance/intolerance to pri-
or therapy.
Aims: This retrospective landmark analysis investigated early response to
BOS as a predictor of long-term outcomes in CP CML patients (pts) receiving
BOS as second-line (CP 2L; after imatinib [IM] only) or third/fourth-line (CP 3L;
after IM + dasatinib [DAS] and/or nilotinib [NIL]) therapy.
Methods: In this phase 1/2, open-label trial, pts aged ≥18 y with CP CML
received oral BOS starting at 500 mg/d. Pts evaluable for cytogenetic response
(CyR) had received ≥1 BOS dose and had a valid baseline assessment. Pts
evaluable for molecular response (MR) had received ≥1 BOS dose; pts in Chi-
na, India, Russia, and South Africa were not evaluable due to logistical con-
straints. MR was not evaluated using the International Scale. P values for asso-
ciation of response with cumulative incidence distribution of progression or
death (P/D; including lack of efficacy) were based on Gray’s test; P values for
association of response with overall survival (OS) distribution were based on
log-rank test. P values >0.05 were considered not statistically significant.

Table 1.

Results: A total of 288 CP 2L pts and 119 CP 3L pts were enrolled. Median BOS
duration was 22.1 mo (range 0.2-60.8) for CP 2L pts and 8.6 mo (range 0.2-
60.8) for CP 3L pts. Time from the last enrolled pt’s first dose to the data cut-
off was 24 mo; median follow-up duration was 31.8 mo (range 0.6-66.0) for CP
2L pts and 31.4 mo (range 0.3-66.0) for CP 3L pts. Among 266 evaluable CP
2L pts, a major CyR (MCyR) was newly attained or maintained from baseline
by 157 (59%) pts, including 128 (48%) pts with a complete CyR (CCyR). A
MCyR was attained/maintained by 45/110 evaluable CP 3L pts, including 35
(32%) pts with a CCyR. The Kaplan-Meier probability of maintaining a MCyR
at 2 y was 77% (95% CI 69-83) for CP 2L pts and 71% (54-83) for CP 3L pts.
A major MR (MMR) was achieved by 69/200 (35%) evaluable CP 2L pts and
17/106 (16%) evaluable CP 3L pts. In CP 2L pts, attaining/maintaining a MCyR
by Month3, 6, 9, and 12 on BOS versus no MCyR was significantly associated
with a lower cumulative incidence of on-treatment P/D and longer OS (Table;
Month 12 not shown). Similar results were observed when the analysis evalu-
ated patients attaining/maintaining a CCyR versus partial cytogenetic response
versus no MCyR separately. In CP 3L pts, a borderline significant association
between attaining/maintaining a MCyR versus no MCyR by Month 3 was found
for on-treatment P/D, but not OS; however, both analyses achieved signifi-
cance at later response time points (Table 1). Achievement of a MMR by Month
3 versus no MMR was not predictive of on-treatment P/D in CP 2L and CP 3L
pts, although a numerically lower cumulative incidence was observed (CP 2L,
5% [95% CI 1-34] vs 20% [15-28]; CP 3L, 11% [2-71] vs 35% [26-48]). There
was also no significant association between response by Month 3 and OS in
the CP 2L (100% [not estimable to 100] vs 90% [84-93]) and CP 3L cohorts

64 | haematologica | 2013; 98(s1)

18th Congress of the European Hematology Association



(75% [32-93] vs 88% [79-93]).
Summary / Conclusion: Early attainment or maintenance of a MCyR by CP
2L pts was associated with a decreased likelihood of on-treatment P/D and
better OS. Among CP 3L pts, association with long-term outcomes was border-
line for MCyR by Month3, but significant for MCyR by Months6, 9, and 12.
Achievement of MMR by Month 3 was not predictive of long-term outcomes in
either cohort, perhaps due to the fewer number of pts with MMR, thus increas-
ing variability in the long-term estimates.

P149

DISCONTINUATION OF IMATINIB (IM) IN PEDIATRIC CHRONIC MYELOID
LEUKEMIA (CML) PATIENTS WITH SUSTAINED COMPLETE MOLECULAR
REMISSION (CMR)
F Giona1,* A De Vellis1, M Moleti1, E Gottardi2, M Rea1, M Nanni1, A Testi1, 
D Diverio1, G Saglio2, R Foà1
1Department of Cellular Biotechologies and Hematology, Sapienza University
of Rome, Rome , 2Department of Clinical and Biological Science, University of
Turin at Orbassano, Turin, Italy

Background: Results from the Stop IMatinib (STIM) trial suggest that IM may
be discontinued in adult CML patients with long-lasting CMR.
Aims: The aim of this study was to assess the possibility of IM discontinuation
in pediatric CML patients with sustained CMR.
Methods: From March 2001, 14 pediatric CML patients in chronic phase (CP)
(7 M and 7 F), with a median age at diagnosis of 11 years (range: 511/12–1710/12)
were treated with IM at a dosage of 340 mg/m2/day, according to the local
guidelines for children and adolescents with CML. Three patients had an avail-
able HLA identical sibling and 6 had previously received alpha-Interferon. Cyto-
genetic analysis was performed on bone marrow (BM) before and during IM
therapy, at planned intervals, while FISH was carried out at complete cytoge-
netic response (CCyR); quantitative RT-PCR was assessed on peripheral blood
(PB) monthly and on BM every 3 months, according to the European Leukemi-
aNet recommendations for minimal residual disease quantification. Majormol-
ecular response (MMR) is defined as ≤0.1% BCR-ABL IS, while CMR is con-
sidered as ≤0.01% BCR-ABL IS. Minimum follow-up is 18 months.
Results: The dosage of IM was modulated according to hematologic toxicity
and/or appearance of WHO≥2 side-effects, mostly during the first 6 months of
treatment (median administered dose: 250 mg/m2/day). Two patients (14%)
stopped IM after 32 days and 2 months, respectively, because of severe extra-
hematological toxicity. A CCyR was achieved in all 12 evaluable patients after
a median time of 6 months (range 3-12 months). As shown in Figure 1, 10/11
evaluable patients (91%) achieved a molecular response (CMR or MMR),
including two with a HLA identical sibling, both on PB and BM. Seven out of
11(64%) evaluable patients obtained a CMR both on PB and on BM after a
median time of 14 months (range: 8-41) and 15 months (range: 12-44), respec-
tively. Since December 2007, with the aim of reducing the risk of bone alter-
ations and longitudinal growth impairment1, 6 patients with sustained CMR
(≤0.0032% BCR-ABL IS ) and 1 adolescent with MMR long-lasting >12 months
received IM at a same daily dosage for 3 weeks a month (intermittent IM). After
96, 95 and 93 months of treatment, IM was discontinued in 3 patients (includ-
ing one with a HLA identical sibling) in CMR (≤0.0032% BCR-ABL IS) for 81,
73 and 72 months, respectively. After IM discontinuation, all patients continued
to be monitored by quantitative RT-PCR on PB monthly and on BM every 6
months. As of February 2013, all of them continue to be in CMR (≤0.0032%
BCR-ABL IS) without any treatment after 25, 25 and 46 months from IM discon-
tinuation, respectively.
Summary / Conclusion: These results suggest that IM can be safely discon-
tinued in pediatric CML patients with a CMR (≤0.0032% BCR-ABL IS) lasting
more than 6 years. International cooperative studies on a lager cohort of pedi-
atric patients are necessary to confirm these promising results which raise the
possibility that children with CML might be cured with tyrosine kinase inhibitors
alone. 

Reference
1. Giona F. et al. Bone metabolism, growth rate and pubertal development in

children with chronic myeloid leukemia treated with imatinib during puberty.
Haematologica. 2013 Mar;98(3):e25-7.
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MECHANISM OF IMPAIRED GLUCOSE METABOLISM DURING NILOTINIB
THERAPY IN PATIENTS WITH CHRONIC MYELOGENOUS LEUKEMIA 
Z Racil1,2,* F Rázga1, J Drapalova3, L Buresova4, D Zackova1, M Palackova1,
L Semerad1, L Malaskova5, M Haluzik3, J Mayer1,2
1Department of Internal Medicine, Hematology and Oncology , Masaryk Uni-
versity and University Hospital Brno, 2CEITEC - Central European Institute of
Technology, Masaryk University Brno, Brno, 33rd Department of Medicine, 1st
Faculty of Medicine, Charles University and General University Hospital in
Prague, Prague, 4Institute of Biostatistics and Analyses, Masaryk University
Brno, 5Department of Clinical Biochemistry, University Hospital Brno, Brno,
Czech Republic

Background: Hyperglycemia represents frequent adverse event reported in
chronic myelogenous leukemia (CML) patients treated with nilotinib.
Aims: To determine the major mechanism of glucose metabolism impairment,
we performed a metabolic analysis using an oral glucose tolerance test as well
as assessment of incretins and adipokines at baseline and after 3 months of
nilotinib treatment in patients with CML.
Results: 10 patients were included in our study. 40% received nilotinib as first
line, and 60% as second or subsequent line. 50% of patients received 600 mg
and 50% received 800 mg of nilotinib/day. The median nilotinib Ctrough was
1510 (411-2973) ng/ml, median BMI was 27.2 (23.4-32.7) kg/m2, and median
waist circumference was 93.5 (77.0-108.0) cm. Fasting, 1-, and 2-hour plasma
glucose concentrations obtained during the OGTT significantly increased after
3 months of nilotinib therapy (Table). 2 patients fulfilled criteria of DM and 2 dis-
played IGT based on the OGTT. Nilotinib administration significantly increased
fasting insulinaemia (Table 1). 

Table 1.

Moreover, there was also a trend of higher postprandial insulinaemia obtained
during OGTT at the 3rd month of treatment (Table 1). C-peptide concentrations
(fasting and during OGTT) and fasting HbA1C did not significantly change
(Table 1). Insulin resistance as calculated by HOMA2-IR, significantly increased
during nilotinib therapy (P=0.008). Moreover, the derived insulin sensitivity index
HOMA2
Summary / Conclusion: We proved that rapid insulin resistance, compensa-
tory hyperinsulinaemia, and hypoadiponectinaemia develop after initiation of
nilotinib therapy, which clarifies not only the mechanism of impaired glucose
metabolism, but also at least partially explains the fast development of dyslip-
idaemia and peripheral artery occlusion in nilotinib-treated CML patients.
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EVALUATION OF CROSS-INTOLERANCE BETWEEN BOSUTINIB AND
PRIOR TYROSINE KINASE INHIBITOR THERAPY IN PATIENTS WITH
PHILADELPHIA CHROMOSOME–POSITIVE (PH+) LEUKEMIA
J Cortes1,* J Lipton2, H Kantarjian1, H Khoury3, A Hochhaus4, M Baccarani5,
S Durrant6, S Assouline7, D Kim8, T Brümmendorf9,10, E Leip11, N Besson12,
K Turnbull11, M Shapiro11, C Gambacorti-Passerini13
1University of Texas MD Anderson Cancer Center, Houston, TX, United States,
2Princess Margaret Hospital, Toronto, ON, Canada, 3Winship Cancer Institute
of Emory University, Atlanta, GA, United States, 4Universitätsklinikum Jena,
Jena, Germany, 5University of Bologna, Bologna, Italy, 6Royal Brisbane Hos-
pital, Herston, Australia, 7McGill University, Montreal, QC, Canada, 8Seoul St.
Mary’s Hospital, The Catholic University of Korea, Seoul, Korea, Republic Of,
9Universitätsklinikum Aachen, RWTH Aachen, 10Universitätsklinikum Hamburg-
Eppendorf, Hamburg, Germany, 11Pfizer, Cambridge, MA, United States, 12Pfiz-
er Global Research and Development, Paris, France, 13University of Milano-
Bicocca, Monza, Italy

Background: Bosutinib (BOS) is an orally active, dual Src and Abl tyrosine
kinase inhibitor (TKI) approved in the United States for treatment of Ph+ chron-
ic myeloid leukemia (CML) following resistance or intolerance to prior therapy.
Prior reports indicated the BOS toxicity profile is primarily characterized by
hematologic adverse events (AEs), gastrointestinal AEs, and rash.
Aims: To evaluate the potential for cross-intolerance between BOS and prior
TKI therapy.
Methods: In this phase 1/2 study, BOS was evaluated at a starting dose of 500
mg/day in patients (pts) with chronic phase (CP) CML or advanced leukemia
(ADV; accelerated/blast phase CML or Ph+ acute lymphoblastic leukemia) after
imatinib (IM) only or after IM plus dasatinib (DAS) and/or nilotinib (NIL). Pts were
evaluated for cross-intolerance (AEs leading to permanent treatment discon-
tinuation of both BOS and prior TKI therapy) and subsequent occurrence of
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these AEs on BOS.
Results: Median (range) duration of BOS treatment was 24.6 (0.2-72.3) mo for
286 2nd-line CP CML pts (prior IM only), 8.6 (0.2-60.8) mo for 119 3rd/4th-line
CP CML pts, and 4.0 (0.03-63.8) mo for 165 2nd- to 4th-line ADV pts. The
Table lists individual AEs leading to discontinuation from prior TKI therapy in
≥5 pts, along with subsequent occurrence of these AEs on BOS (gr 3/4 AE or
leading to BOS discontinuation). Intolerance to prior IM was reported for 122
CP CML and 50 ADV 2nd- to 4th-line pts. The most common AEs associated
with IM intolerance were cytopenias; 29/57 (51%) CP CML pts and 4/9 (44%)
ADV pts with IM intolerance due to cytopenias experienced the same grade 3/4
event on BOS, while cross-intolerance due to cytopenias occurred in 12/57
(21%) CP CML pts and 2/9 (22%) ADV pts. Total numbers are lower for non-
hematologic AEs commonly associated with IM intolerance (Table). Although
diarrhea is the most frequently reported AE on BOS, only 4/10 (40%) CP CML
pts and 2/4 (50%) ADV pts with IM intolerance due to diarrhea subsequently
experienced grade 3/4 diarrhea on BOS, and 2/10 (20%) CP CML pts and 0/4
ADV pts experienced true cross-intolerance due to diarrhea. Intolerance to pri-
or DAS (after IM) was reported for 21 CP CML and 21 ADV 3rd/4th-line pts. The
most common AEs associated with DAS intolerance were pleural effusion (n=19
CP CML, n=6 ADV) and thrombocytopenia (n=8 CP CML, n=5 ADV). In pts with
DAS intolerance due to thrombocytopenia, grade 3/4 thrombocytopenia was
experienced by all pts on BOS; however, cross-intolerance was observed in 4/8
(50%) CP CML pts and 1/5 (20%) ADV pts. Pleural effusion occurred on BOS;
however, there was no cross-intolerance (Table 1). Neither of the 2 pts with DAS
intolerance due to diarrhea (both CP CML pts) experienced cross-intolerance.
An additional 2 CP CML and 5 ADV 3rd/4th-line pts had intolerance to prior NIL
(after IM), including intolerance due to rash (n=3), thrombocytopenia (n=2),
neutropenia (n=1), and headache and pleural effusion (n=1); however, none of
these patients experienced cross-intolerance and discontinued BOS due to
the same AE. No deaths due to the AEs leading to prior TKI discontinuation
were reported on BOS in pts with cross-intolerance.
Summary / Conclusion: Hematologic cross-intolerance between BOS and
recent IM or DAS therapy was relatively low among both CP CML and ADV pts,
although many pts experienced the same grade 3/4 cytopenia on BOS. Cross-
intolerance due to nonhematologic AEs, including diarrhea, was rare. These
results suggest that most pts intolerant to prior TKI therapy will tolerate long-
term therapy with BOS.

Table 1.

Hodgkin Lymphoma
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FLOW CYTOMETRY EARLY DETECTION OF CD4+CD26-CD38+ LYMPHO-
CYTES SUBSET IN LYMPH NODES OF HODGKIN LYMPHOMA
Rosa Di Gaetano1,* Valentina Gasparetto1, Andrea Padoan2, Laura Candiot-
to1, Barbara Callegari1, Giuseppe Tagariello1
1Haematology, Castelfranco Veneto Hospital, Castelfranco Veneto, 2Medicine,
University oif Padua, Padua, Italy

Background: Hodgkin lymphoma is classically histological diagnosed by a
minority of neoplastic cells, the Hodgkin and Reed-Sternberg cells, within a typ-
ical inflammatory microenvironment. It is now recognized as the majority of
these T CD4 cells are T regulatory and they play an important role in the sup-
pressing effectors and contribute to tumor persistence.
Aims: During this 12-year period our first purpose was to analyze the non-clon-
al lymphoid, inflammatory and infiltrating cells in HL (108) and to assess the
expression of CD26 on the T CD4 total population with other markers of acti-
vation such as CD38 with the scope to identify the CD4+CD26dim/negCD38+

subset specific of HL.
Methods: We performed lymphocyte immunophenotyping by flow cytometry
from lymph node samples suspected of lymphoma during a 12-year period
(2000-2012), to early identify Hodgkin-specific subset and potential biomark-
ers related to T regulatory cells. We measured CD3, CD19 and the T
CD4+CD26-CD38+ subset in lymphocytic infiltrate of 108 lymph nodes, con-
currently histological diagnosed as Hodgkin lymphomas and in 43 benign reac-
tive lymphoid hyperplasia. The same subsets were analysed into the peripher-
al blood of a proportion of both groups and in 20 healthy blood donors as con-
trols.
Results: Compared to benign reactive lymphoid hyperplasia, Hodgkin lym-
phoma shows statistically significant differences between the two reactive micro
environmental populations: decreased CD19+ cells (39% vs 23%; P<0.001 ),
increased CD3+ (58%; vs 74%; P<0.001 ) and CD4+CD26-CD38+ cells (11,5%
vs 38%; P<0.001 ). Using the co expression markers CD38 and CD26 for ROC
curve analysis (area = 0,8639 ), results confirm that CD4+CD26-CD38+ sub-
set is strongly expresses in HL.
Summary / Conclusion: Although flow cytometry analysis is not routinely
applied in lymphomas our findings suggest it may be useful in the characteri-
zation of the cellular para-neoplastic inflammatory background of Hodgkin lym-
phoma. Detection of CD4+CD26-CD38+ cells by flow cytometry seems able to
identify in a quick and easy way, different cellular patterns to distinguish
Hodgkin lymphoma from benign reactive lymph nodes as well as to explore the
activity of T regulatory cells.
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FIRST-LINE TREATMENT OF ADVANCED STAGE HODGKIN LYMPHOMA
– FINAL RESULTS OF A SYSTEMATIC REVIEW AND NETWORK META-
ANALYSIS 
M Rancea1,* N Skoetz2, S Trelle3, H Haverkamp4, A Engert5, P Borchmann6
1Department I of Internal Medicine, University Hospital of Cologne, Cochrane
Haematological Malignancies Group, 2Cochrane Haematological Malignan-
cies Group, Department I of Internal Medicine, Univeristy Hospital of Cologne,
Cologne, Germany, 3CTU, Institute of Social and Preventive Medicine, Bern,
Switzerland, 4German Hodgkin Study Group, 5Department I of Internal Medi-
cine, University Hospital of Cologne, 6German Hodgkin Study Group, Depart-
ment I of Internal Medicine, University Hospital of Cologne, Cologne, Germany

Background: Hodgkin lymphoma (HL) in advanced stages can nowadays be
cured with different combined-modality approaches, but the debate whether
BEACOPPescalated (bleomycin, etoposide, doxorubicin, cyclophosphamide, vin-
cristine, procarbazine, prednisone) or ABVD (doxorubicin, bleomycin, vin-
cristine, dacarbazine) is superior is still ongoing. ABVD results in a lower pro-
gression-free survival, but might be better tolerable than BEACOPPescalated.
With regard to the most important patient-related outcome overall survival (OS)
no high-level evidence supporting one or the other strategy has been generat-
ed up to date.
Aims: To assess the efficacy (OS, freedom from treatment failure, FFTF) and
safety (secondary neoplasia) of different first-line treatment strategies over
standard ABVD and to provide a hierarchy of the regimens for patients with
advanced stage HL.
Methods: We developed sensitive search strategies for CENTRAL, MEDLINE,
and conference proceedings from 01.1980 to 09.2012, additionally, we obtained
missing data from investigators. Two authors independently screened search
results, extracted data, and assessed quality of trials. We pooled data using net-
work meta-analysis and combined direct with indirect comparisons with
Bayesian random-effects models. Results were reported relative to ABVD, indi-
cating superiority of ABVD if hazard ratio (HR) > 1.
Results: The search resulted in2,229 relevant references, of which 74 publi-
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cations with 14 randomised controlled trials evaluating eleven different regimens
were included. Overall, we judged the methodological quality of trials as high.
Six cycles BEACOPPescalated (HR = 0.38, 95% credible intervals (CrI) 0.20 to
0.75) and eight cycles BEACOPP-14 (HR = 0.43, 95% CrI 0.22 to 0.86) were
associated with the lowest risk of mortality and showed a 98% probability to be
the best treatment regimens for patients with advanced HL (see forest plot of
overall survival). Additional standard meta-regression estimated an 89% five-
year survival rate for ABVD, resulting in a five-year survival benefit of 7% for
both regimens: six cycles BEACOPPescalated (95% CrI 3% to 10%) and eight
cycles BEACOPP-14 (95% CrI 2% to 9%) as compared to ABVD. These results
were confirmed by the reconstructed digitised individual patient analysis, that
included 10,042 patients and 1,189 deaths over 47,033 patient-years of follow-
up. OS was increased by 10% (95% CI 3% to 15%) at five years with six cycles
BEACOPPescalated compared to ABVD.
Freedom from treatment failure showed similar results: six cycles BEA-
COPPescalated have a 66% probability to be the best treatment regimen (HR =
0.37, 95% confidence interval (CI) 0.12 to 1.08) and eight cycles BEACOPP-
14 have a probability of 15% to be the best (HR = 0.51, 95%CI 0.16 to 1.48).
Overall, the assessment of between-trial heterogeneity was low: τ2=0.01 for OS
and τ2=0.05 for FFTF.
Data for secondary malignancies was provided by twelve trials with 50,736
patient-years of follow-up. A total amount of 327 secondary malignancies and
109 leukaemias occurred. The low number of included trials led to wide over-
lapping credible intervals which additionally included the null effect. The low
number of events made quantification of the risks associated with each regi-
men impossible.
Summary / Conclusion: This network analysis of different first-line treatment
strategies for patients with advanced stage HL has shown a relevant benefit for
FFTF and OS with six cycles BEACOPPesclated and eight cycles BEACOPP-
14 as compared to standard ABVD. The OS difference to ABVD is not only high-
ly significant but also relevant for patients with advanced stage HL.

Figure 1. 
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UNMANIPULATED HAPLOIDENTICAL BONE MARROW TRANSPLANTA-
TION FOLLOWING NON MYELOABLATIVE CONDITIONING AND POST-
TRANSPLANTAT CYCLOPHOSPHAMIDE FOR ADVANCED HODGKIN’S
LYMPHOMA
A Bacigalupo1, L Castagna2,* A Raiola1, A Ghiso1
1Hematology, IRCCS San Martinoi-IST, Genova, 2Hematology, IRCCS Human-
itas, Milano, Italy

Background: Patients with Hodgkins Disease (HD) not responding to or relaps-
ing soon after first line therapy, are at high risk of failure: typically these patients
receive multiple lines of therapy , including an autograft, and are then consid-
ered for an allogeneic transplant. The Baltimore group has described encour-
aging results in advanced HD patients, using haplo-identical family donors
(HAPLO) and high dose post-transplant cyclophosphamide (PT-CY) fro graft
versus host disease (GvHD) prophylaxis. 
Aims: We have reported 2 years ago our initial experience in advanced HD
patients grafted from HAPLO donors: the aim of this study is to update that ini-
tial experience with a longer follow up .
Methods: Twentysix patients with advanced HD, received a unmanipulated
bone marrow transplant (BMT) from a HAPLO family donor, following a non
myeloablative conditioning , including fludarabine, low dose cyclophosphamide
and 2 Gy total body irradiation. All patients received PT-CY, mycophenolate and
a calcineurin inhibitor for GvHD prophylaxis. All patients had received a previ-
ous autograft, and 65% had active disease at the time of BMT.
Results: Sustained engraftment of donor cells occurred in 25 patients (96%),

with a median time to neutrophil recovery (>0.5x109/L) and platelet recovery (>
20x109/L ) of +18 and +23 days from BMT. The incidence of grade II – IV acute
GVHD and of chronic GVHD was 24% and 8%. With a median follow up of 24
months (range 18 – 44) 21 patients are alive, 20 disease free. The cumulative
incidence of transplant related mortality (TRM) and relapse was 4% and 31%
The actuarial 3 year survival is 77%, the actuarial 2 year progression free sur-
vival is 63%.
Summary / Conclusion: In conclusion we confirm that high dose PT-CY is
effective as prophylaxis of GVHD after HLA haploidentical BMT, can prevent
rejection and does not appear to eliminate the allogeneic graft versus lym-
phoma effect.
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A SIMPLE, ACCESSIBLE NEW TOOL TO DEFINE HIGH RISK PATIENTS IN
CLASSICAL HODGKIN LYMPHOMA BASED ON VALIDATION OF PRE-
EXISTING BIOMARKERS
P Greaves1,* A Wilson2, J Matthews1, J Gribben1
1Centre for Haemato-Oncology, Bart’s Cancer Institute, Queen Mary Universi-
ty of London, 2Centre for Haemato-Oncology, Bart’s Cancer Institute, Queen
Mary, University of London, London, United Kingdom

Background: Identifying patients with classical Hodgkin lymphoma (CHL) who
will fail conventional therapy is essential to guide treatment, but historic scor-
ing systems (e.g. International Prognostic Score/IPS) fail to stratify patients
adequately and few patients fall into higher risk categories. The immune
microenvironment of a tumour and dysfunctional systemic immunity are key
components of cancer pathogenesis, and recent biomarkers of outcome in CHL
have confirmed this. Many novel markers have been proposed but fail to enter
clinical use due to complexity or expense of technology (e.g. gene expression
profiling) or failure to validate markers in independent datasets. The adverse
impact of monocytes/macrophages on tumour progression is well described in
CHL. A Mayo clinic study (Porrata et al. Haematologica 2012; 97(2): 262-9)
reported a ratio of absolute lymphocyte and monocyte counts (ALC/AMC) at
diagnosis to be associated with poorer clinical outcomes. Validation using their
designated cutpoint of 1.1 in independent patient cohorts has not been pub-
lished to our knowledge.
Aims: We set out to validate routine markers of immune function, some already
incorporated into prognostic strategies (albumin, white cell count and ESR), as
well as the Mayo ALC/AMC score, and derive optimal cutpoints on other mark-
ers (beta-2-microglobulin/B2MG, C-reactive protein/CRP, Ferritin, IgG & IgM)
in a new patient cohort. Since interim PET proved to be the most robust early
indicator of outcome, this was also assessed in our cohort.
Methods:All HIV negative patients aged >16 years treated at Bart’s Hospital Lon-
don between 2005 and mid-2012 were included, all of whom received ABVD as
first line, with standard salvage and intention to treat with BEAM/autologous stem
cell rescue in the case of first line treatment failure. The final cohort comprised
88 patients, 48% male, age 16-65 (median 32), median follow up 3.5 years (0.24-
8 yrs), 52% advanced stage. Pre-published cutpoints were used for ALC/AMC
(1.1) and IPS indices and for ESR (30 & 50mm/hr) for early unfavourable disease
according to the German Hodgkin Study Group (GHSG). The xtile software pack-
age determined cutpoints for other markers. Survival differences were deter-
mined using the Kaplan Meier (KM) method, reported as 3-year overall (OS) and
progression-free survival (PFS). Statistically significant differences between
groups were determined using the log rank method on pre-determined cutpoints,
or corrected based on xtile test/validation methodology.

Figure 1. Risk factors assessed with p values according to univariate
analysis and resulting “immune score” stratifying all patients.
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Results: There were 26 progressions and 14 deaths in our cohort. Patients with
early stage disease had 95% OS vs 70% with advanced. Performance of all
prognostic scores and biomarkers in the univariate analysis is summarised in
the Figure 1. Combining the laboratory biomarkers which significantly discrim-
inated prognostic groups using cutpoints validated in, or derived from this
cohort, we developed an ‘immune status’ prognostic score of adverse results:
albumin<40 g/L, ALC/AMC<1.1, B2MG>2.5 mg/L, ESR>30mm/hr & IgG<100
mg/L. 2 groups were defined with 51 patients having a full complement of lab
results. In the good risk group (score <3 factors) there were no deaths, and only
5 progressed, 4 of whom were successfully salvaged and are in remission after
three years. In the poor risk group (score 3-5) all deaths were captured. KM
analysis based on this stratification revealed the good risk group had 3 year
PFS 82% and OS 100% and the poor risk group had PFS 39% and OS 43%
(P<0.001).
Summary / Conclusion: We confirm limited prognostic ability of the GHSG and
IPS systems, and excellent performance of interim PET. The most robust ‘lab
standard’ biomarkers in our cohort were albumin, ESR, IgG, B2M and ALC/AMC
ratio which combined into a highly discriminatory score predicting OS/PFS.
This cheap, accessible, simple tool may be taken forward and validated in fur-
ther patient cohorts.
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PHASE 1/2 STUDY OF BRENTUXIMAB VEDOTIN IN PEDIATRIC PATIENTS
WITH RELAPSED OR REFRACTORY HODGKIN LYMPHOMA OR SYS-
TEMIC ANAPLASTIC LARGE-CELL LYMPHOMA: INTERIM PHASE 1
SAFETY AND PHARMACOKINETIC DATA
F Locatelli1,* L Gore2, C Mauz-Körholz3, A Rosolen4, J Landman-Parker5, J de
Toledo6, A Beishuizen7, A Fasanmade8, J Wang8, H Fingert8, R Labotka8, 
K Neville9
1Ospedale Pediatrico Bambino Gesù, Rome, Italy, 2Children’s Hospital Col-
orado, Aurora, United States, 3Universitaetsklinikum Halle, Halle, Germany,
4Università di Padova, Padova, Italy, 5Hopital D’Enfants Armand-Trousseau,
Paris, France, 6Hospital Infantil Vall d’Hebron, Barcelona, Spain, 7Erasmus
MC - Sophia Children’s Hospital, Rotterdam, Rotterdam, Netherlands, 8Millen-
nium: The Takeda Oncology Company, Cambridge, 9Children’s Mercy Hospi-
tal, Kansas City, United States

Background: Brentuximab vedotin is a CD30-targeted antibody conjugated by
a protease-cleavable linker to a microtubule-disrupting agent, monomethyl
auristatin E (MMAE). Data for brentuximab vedotin in children are encourag-
ing, but limited. A retrospective analysis of 4 studies allowing enrollment of
children with CD30-expressing malignant lymphomas showed that 9 pediatric
patients (pts; median age 16 y; 5 Hodgkin lymphoma [HL]; 4 systemic anaplas-
tic large-cell lymphoma [sALCL]) received brentuximab vedotin 0.8 or 1.2 mg/kg
weekly for 3 of 4 weeks, or 1.2 or 1.8 mg/kg every 21 days (Q3wk). 6/9 pts (2/5
HL; 4/4 sALCL) had complete remissions (CR); 5/6 pts with CR remained in
remission after 6–15+ months of follow-up. Adverse events (AEs) were man-
ageable, with a safety profile similar to that documented in adult pts. No com-
mon Gr ≥3 events were observed; there were no discontinuations due to an AE.
This study was designed to evaluate safety, pharmacokinetics (PK) and anti-
tumor activity of brentuximab vedotin in pediatric pts.
Aims: The phase 1 portion of this phase 1/2, open-label, multicenter study
aims to evaluate the safety, PK, and recommended phase 2 dose (RP2D) of
brentuximab vedotin in children with relapsed or refractory (RR) CD30-express-
ing HL and sALCL (off-label use). Here we report preliminary phase 1 safety
and PK data.
Methods: Consenting pts aged 2 to <18 years with any RR CD30-positive
hematologic malignancy (5 to <18 years for HL) were eligible for phase 1. Pts
received brentuximab vedotin by IV infusion Q3wk. The phase 1 starting dose
was 1.4 mg/kg, escalated to 1.8 mg/kg following a 3+3 design. Blood samples
for PK analysis were collected immediately before and 5 mins after the infu-
sion on day 1 of all cycles; one sample was drawn on days2,3,5, 14 of cycles 1
and 8, and days2,3, 5 of cycle 2.
Results: 12 pts (median age 14.5 y [range 9–17]; 8M, 4F; 10 HL, 2 sALCL)
received brentuximab vedotin (mg/kg/dose: 1.4, n=3; 1.8, n=9). The 1.8 mg/kg
cohort was expanded from 6 to 9 pts to increase the total phase 1 pediatric
experience to 12 pts before the phase 2 portion. At data cut-off, pts had received
a median of 4 cycles (range, 1–10). 11 pts (92%) had ≥1 drug-related adverse
event (DRAE): 2 at 1.4 mg/kg, 9 at 1.8 mg/kg. 5 pts (42%) had Gr ≥3 DRAEs:
1 at 1.4 mg/kg, 4 at 1.8 mg/kg. The most frequent (≥15%) treatment-emergent
AEs were nausea (50%), abdominal pain, diarrhea (25% each), upper abdom-
inal pain, cough, fatigue, hypoklaemia, leukopenia, decreased lymphocyte
count, neutropenia, pain, paresthesia, pyrexia, vomiting, weight loss (17%
each). 1 pt (8%) discontinued due to a DRAE of Gr 3 hepatotoxicity. 6 severe
AEs were reported in 4 pts at 1.8 mg/kg: Gr 2 supraventricular tachycardia in
1 pt, unrelated to treatment; related Gr 3 febrile neutropenia and related pro-
longed Gr 3 hepatotoxicity in 1 pt (1.8 mg/kg; both dose-limiting toxicities); Gr
3 bronchospasm and Gr 2 laryngeal edema in 1 pt; 1 cardiac arrest resulting
in death, unrelated to treatment. Median concentration-time profiles for bren-
tuximab vedotin and MMAE are presented for the 2 dose cohorts.
Summary / Conclusion: Brentuximab vedotin was generally well tolerated in

children with RR CD30-positive HL or sALCL up to 1.8 mg/kg Q3wk. For the
majority of pts, toxicities were generally mild to moderate and did not lead to
discontinuation. Similar to adults, 1.8 mg/kg is the RP2D for children with CD30-
positive RR HL or sALCL. PK analyses showed dose-dependent exposure in
these patients. The phase 2 portion of this study is ongoing.
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METABOLIC TUMOR VOLUME BY PET/CT AS A CLINICAL PARAMETER
TO DETERMINE THERAPEUTIC MODALITY IN THE EARLY STAGE
HODGKIN’S LYMPHOMA.
M Song1,* J Chung1, J Lee2, J Moon3, S Lee4, J Hong5, S Lee6
1hematology, Pusan National University Hospital, Busan, 2hematology, Chon-
nam National University Hwasun Hospital, Hwasun, 3hematology, Kyungpook
National University Hospital, Daegu, 4hematology, Busan Paik Hospital, Busan,
5hematology, Gachon University Medical Center, Incheon, 6hematology, Dong-
A Medical Center, Busan, Korea, Republic Of

Background: stage Hodgkin’s lymphoma (HL). Although 70 to 80% of patients
were cured with this treatment, radiation related late toxicities such as second
cancer and cardiovascular event remained the serious complication. A current
treatment standard for the early stage HL is combined modality treatment
(CMT) including chemotherapy such as adriamycin, bleomycin, vinblastine and
dacarbazine (ABVD) regimen and involved-field radiation therapy (IF-RT). This
treatment modality was an attempt to reduce the late toxicity by RT field and
doses. However, it is unclear whether long term late toxicities were reduced with
IF-RT. Recent several studies have suggested that ABVD therapy alone is a
reasonable treatment option for favorable early stage HL. Positron emission
tomography/computed tomography (PET/CT) is a promising methology to
measure metabolic activity of active tumor burden in HL and Non-Hodgkin’s
lymphoma (NHL). We showed metabolic tumor volume (MTV) by PET/CT was
an important clinical factor to reflect active tumor burden in NHL.
Aims: We investigated whether ABVD alone in early stage HL would lead to
control of the disease similar to CMT using metabolic tumor volume (MTV)
measured by PET/CT. 
Methods: One hundred twenty seven patients with early stage HL between
2006 and 2011 in six medical center underwent PET/CT at diagnosis were
enrolled. Treatment schedules were given as follows : 66 patients received six
cycles of ABVD regimen. Other 61 patients received IF-RT (the dose, 30Gy)
after four to six cycles of ABVD regimen. The median follow-up time was 47.8
months (range, 13.0-78.5 months). PET images were interpreted by nuclear
physicians of the each institution. Then, the data were reviewed by a nuclear
medicine expert in Pusan National University Hospital. MTV was delineated on
the PET images by a pathologic ≥ standard uptake volume (SUV) 2.5 (Synte-
gra, version 2.1E, Philips Co.).

Figure 1. 

Results: The male to female ratio was 1.4 : 1. Median age at diagnosis was
42 years (range, 18-78 years). Twenty five patients had B symptoms. Nodular
sclerosis subtype was the predominant histology (55 patients), with 41 patients
presenting with mixed-cellularity, 20 with lymphocyte-rich and 11 with lympho-
cyte-depleted subtype. Twenty-seven patients were stage I and 100 patients
were stage II. Seventy-eight patients had more than 3 involved sites and 19
patients had mediastinal disease. Bulky disease was present in 27 patients. 
The cut-off value of MTV was calculated by ROC curve analysis and the ide-
al value was 198 cm3. The clinical outcomes were compared according to sev-
eral prognostic factors (age ≥ 50 years, male, ECOG PS ≥2, stage II, B symp-
tom, ≥ 3 involved sites, bulky disease, extranodal site, large mediastinal mass,
CMT, elevated ESR and high MTV [≥198 cm3]). Five factors including age ≥ 50
years, B symptom, bulky disease, large mediastinal mass and high MTV) had
clinical significant values in univariate analysis (PFS, age ≥50 years [P=0.029],
B symptom [P<0.001], bulky disease [P<0.001], large mediastinal mass
[P=0.001] and high MTV [P<0.001]; OS, age ≥50 years [0.044], B symptom
[P=0.001], bulky disease [P<0.001], large mediastinal mass [P=0.004] and high
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MTV [P=0.001]). In multivariate analysis, age ≥50 years (PFS, HR=4.426,
95%CI=1.650-11.802, P=0.003; OS, HR=4.327, 95% CI=1.485-12.607,
P=0.007), B symptoms (PFS, HR=4.239, 95%CI=1.510-11.899, P=0.006; OS,
HR=3.549, 95% CI=1.089-11.568, P=0.036) and high MTV (PFS, HR=8.733,
95%CI=1.744-3.728, P=0.008; OS, HR=12.586, 95% CI=2.026-78.194,
P=0.007) were significant prognostic factors in PFS and OS.
In the analysis of survival according to MTV and therapeutic modality (CMV

vs. ABVD only), PFS and OS of high MTV group treated with ABVD only were
lower than others groups (PFS, P< 0.001; OS, P<0.001, Figure 1).
Summary / Conclusion: MTV as a clinical parameter of tumor burden was an
significant prognostic factor, that would be helpful for deciding therapeutic
modality in early stage HL.
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ESHAP AS SALVAGE THERAPY FOR RELAPSED OR REFRACTORY
HODGKIN’S LYMPHOMA
J Labrador1,* M Cabrero-Calvo1, E Pérez-López1, L López-Corral1, M Mateos1,
F Sánchez-Guijo1, L Vázquez1, J Bastida1, O López-Godino1, M López-Parra1,
J San Miguel1, M Caballero1, R García-Sanz1
1Hematology, Hospital Universitario de Salamanca, Instituto de Investigación
Biomédica de Salamanca (IBSAL), Salamanca, Spain

Background: The management of relapsed and/or refractory Hodgkin Lym-
phoma (RR-HL) remains a current challenge for hematologists, since more
than a half of such patients cannot be cured from this typically curable disease.
Current standard of care includes a salvage chemotherapy followed by autol-
ogous stem cell transplantation (ASCT). However, one of the most debatable
key points in this strategy is what could be the best salvage protocol. It should
introduce drugs not previously used in the patient in order to induce maximum
response, but with a reasonable toxicity profile, including the avoidance of any
stem cell impairment. A large number of salvage regimens have been pub-
lished. However, there are no randomized trials comparing it. 
Aims: We report our experience and long-term results with the ESHAP (etopo-
side, steroid, cytarabine, cisplatin) regimen in RR-HL patients with the intention
to proceed to ASCT. 
Methods: We conducted a retrospective study with 82 consecutive patients with
RR-HL who received ESHAP as salvage therapy in order to achieve effective
cytoreduction and proceed to ASCT with the BEAM conditioning in CR or with
low residual disease. Forty-one out of 82 patients (50%) were considered to be
refractory to front-line therapy.

Figure 1. Overall survival in RR-HL according to the response to salvage
treatment with ESHAP.

Results: This regimen provided an overall response rate (ORR) of 67% with a
50% complete response (CR) rate, with a median of two cycles of ESHAP.
Three disease characteristics at ESHAP retained their adverse influence on CR
rate on multivariate analysis: refractory disease or ≥2nd relapse, B symptoms
and mediastinal involvement. Twenty eight out of 82 patients (34%) received
additional salvage therapy after ESHAP treatment in order to proceed with the
ASCT and 26/28 patients finally underwent SCT. In total, 75/82 patients (91%)
received hematopoietic SCT: 71 ASCT and 4 allogeneic SCT from related donor.
The response rate after the transplant among patients who received autologous
or allo-SCT was improved to an ORR of 84% (63/75) and CR rate of 82.6%
(62/75). The mean follow-up after ESHAP administration was 70.2±41months.
The median progression-free survival (PFS) was 52 months (95% CI 7.2-96.7)
and the time to progression (TTP) was 56 months (95% CI 11.5-100.5). Over-
all survival (OS) at 2 and 5 years were 80.5% and 72.6%, respectively. At the
time of reporting, 70.7% patients are still alive. On multivariate analysis, CR

achievement after ESHAP was the most important prognostic factor influenc-
ing PFS (78% vs. 15.5% at 5 years) and TTP (80% vs. 19% at 5 years). Patients
who achieved PR or CR in pre-transplant evaluation also retained its favorable
prognostic value in both, PFS and TTP. The response to ESHAP was the most
important prognostic factor for OS (91 vs. 36% at 5 years) in the multivariate
analysis, without significant differences between CR and PR patients (Figure
1). Forty one percent of patients experienced hematological toxicity ≥3, but
only 10% had grade 4 neutropenia and <10% of patients developed neutropenic
fever, with no toxic deaths. In addition, most of our patients (94%) scheduled
to receive ASCT could be adequately mobilized for stem cell collection under
the ESHAP regimen. In the present series, after a long time follow-up, the inci-
dence of second malignancies was 7.3%, mostly myelodysplastic syndromes.
Summary / Conclusion: ESHAP regimen is a safe and efficient therapeutic
option for patients with RR-HL who are candidates to ASCT, since it combines
a high response rate and a high mobilizing potential with low toxicity profile.
However, further studies to refine this regimen with the addition of new drugs
or small dose/density changes should be considered in selected patients who
have less possibility with the protocol as it is currently defined.
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SOLUBLE CD30 LEVELS UNDER BRENTUXIMAB VEDOTIN THERAPY
E Porpaczy1,2,* A Schiefer3, N Olah4, C Skrabs4,5, M Krauth5,6, 7, P Knoebl5,6,
A Hauswirth5,6, W Sperr5,6, S Reichmann8, M Schneeweiss9, S Knapp4, K
Vanura4,5, U Jaeger4,5
1Department of Medicine I, Division of Hematology and Hemostaseology,
2Comprehensive Cancer Center Vienna, Medical University of Vienna, Vienna,
Austria, 3Clinical Institute of Pathology, 4Medical University of Vienna, Vienna,
Austria, 5Comprehensive Cancer Center Vienna, 6Department of Medicine I,
Division of Hematology and Hemostaseology, Medical University of Vienna,
Vienna, Austria, 7MLL Munich Leukemia Laboratory, Munich, Germany,
8Department of Medicine I, Division of Infectious Diseases and Tropical Medi-
cine, 9Department of Medicine I, Laboratory of Infection Biology, Medical Uni-
versity of Vienna, Vienna, Austria

Background: Targeted therapy with the anti-CD30 antibody Brentuximab
Vedotin (BV) has shown promising results in patients with relapsed or refrac-
tory CD30 positive neoplasms such as Hodgkin´s disease (HD) or anaplastic
large cell lymphoma (ALCL). However, many patients relapse during or early
after treatment with BV. The soluble form of the target surface receptor (sCD30)
can be measured in serum and may therefore serve as biomarker for predic-
tion of response and monitoring during therapy. No data are currently available
on serum kinetics of sCD30 during treatment with BV.
Aims: To determine sCD30 serum levels during treatment with BV and to cor-
relate levels with clinical outcome. 
Methods: Eight HD and 2 ALCL patients, all refractory to prior treatments,
received BV and were included in this study. Soluble CD30 levels, measured
by ELISA, were determined during BV treatment. Therapy response was deter-
mined by clinical signs (B-symptoms, lymph node size) and radiological tech-
niques (PET, PET-CT, CT and/or sonography). Kaplan Meier survival analysis
was performed using SPSS 17.0 (SPSS Inc., Chicago, USA). P-values <0.05
were considered significant.
Results: All HD patients received at least 6 cycles of BV (range: 6-12 cycles),
ALCL patients received 4 cycles each. All patients showed rapidly decreasing
sCD30 levels already after the first two cycles. This matched clinical signs of
therapy response. Among HD patients, 3 showed sCD30 levels less than 40
ng/ml already after the first cycle and had durable remissions. One of these 3
patients relapsed after 31 weeks. The other 2 patients, still being in complete
remission (CR) after 24 and 50 weeks, underwent successful autologous stem
cell transplantation and are still in CR to date (43 and 78 weeks, respectively).
The other patients (5/8) did not reach sCD30 levels < 40 ng/ml and had short-
er remission durations (6, 10, 11, 14 and 30 weeks; P=0.019) (Figure 1). Con-
tinuously increasing sCD30 levels were observed about two months before first
clinical signs of relapse. Notably, therapy response was independent of histo-
logic subtypes. In 2/5 patients who repeatedly relapsed after BV treatment, re-
administration of BV was started after 7 and 8 months and unsuccessful treat-
ments with other regimens. However, due to lack of response to BV, treatment
was abandoned after 3 and 2 cycles, respectively. Compatible with this clinical
course, sCD30 serum levels did not decrease. Unlike CD20 expression of tumor
cells after Rituximab administration in other lymphomas, CD30 expression in
tumor samples remained unaffected by BV as determined by immunohisto-
chemistry. In comparison, both ALCL patients had much higher initial sCD30 lev-
els than HD patients (median 6854 ng/mL vs. 122,2 ng/mL). One patient
responded to BV with a sCD30<50 ng/mL five days after the first cycle and was
in remission for 40 weeks. The second ALCL patient showed the lowest sCD30
level (81,48 ng/mL) after the second cycle of BV. However, this patient relapsed
two weeks later. 
Summary / Conclusion: We report first data on sCD30 serum levels in patients
with HD or ALCL under treatment with BV. Although investigated in a small
cohort, our data suggest that i) MH patients under BV treatment with sCD30 lev-
els rapidly approaching less than 40 ng/ml) have durable clinical remissions; ii)
continuously increasing sCD30 levels occur shortly before relapse; and iii)
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CD30 expression persists in tumor tissue samples during and after BV treat-
ment when patients have relapsed. Soluble CD30 may therefore serve as bio-
marker for monitoring under anti-CD30 directed therapy.

Figure 1. Time to relapse of Hodgkin’s Disease patients during/after treat-
ment with Brentuximab Vedotin. Patients not reaching soluble CD30
serum levels <40 ng/mL during treatment (broken line) had shorter remis-
sion times (P=0.019).
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THE LYMPHOCYTIC HISTOPATHOLOGIC SUBTYPES OF HODGKIN LYM-
PHOMA (HL): CLINICAL PRESENTATION AND LONG-TERM OUTCOME IN
A CASE SERIES OF 61 PATIENTS
A Kanellopoulos1,* M Angelopoulou1, G Boutsikas1, K Petevi1, G Gainaru1, 
Z Galani1, E Sinni1, M Siakantaris2, M Moschogiannis3, P Tsaftaridis1, V Komn-
inaka1, M Dimopoulou1, E Plata1, X Yiakoumis3, P Tsirkinidis4, P Flevari1, 
L Papageorgiou1, K Koutsi1, A Zannou1, V Telonis1, A Bilalis1, E Papakostas1,
J Meletis1, G Pangalis3, T Vassilakopoulos1
1Haematology Department, 21st Department of Internal Medicine, Laikon Gen-
eral Hospital, National and Kapodistrian University of Athens, 3Haematology
Department, Athens Medical Center, 4Haematology Department, 401 General
Army Hospital, Athens, Greece

Background: Nodular lymphocyte predominant HL (NLPHL) and lymphocyte
rich classical ΗL (LRCHL) are rare subtypes of HL. Relevant data derived from
homogeneously treated patient populations are scarce.
Aims: The evaluation of clinical manifestations and long-term prognosis of
patients with (NLPHL) and (LRCHL), compared with other histologic subtypes of
HL under ABVD or equivalent chemotherapy with or without radiotherapy (RT).

Table 1.

Methods: Retrospective study of 780 patients with histologicaly-confirmed
diagnosis of HL, treated at our center. Histologic material was evaluated or

reviewed at major Haematopathology referral centers according to current clas-
sification criteria. With respect to histopathologic subtype, the distribution of
patients was: ΝLPHL 28 (3.6%), LRCHL 33 (4.2%), nodular sclerosis 545
(69.9%), mixed cellularity 158 (20.3%), lymphocyte depleted 3 (0.4%). The
patients were assessed according to their clinical-laboratory features at pres-
entation, and their course after treatment with ΑΒVD or equivalent regimens
±RT.
Results: Patients with NLPHL and LRCHL were clinically similar, with the
exception of slightly more frequent pure infradiaphragmatic localization in those
with NLPHL (P=0.07). Compared with the others, patients with NLPHL and
LRCHL tended to be male and older, asymptomatic, with more limited disease
and higher incidence of pure infradiaphragmatic involvement (Table). More-
over, NLPHL and LRCHL very rarely had markedly abnormal laboratory fea-
tures compared with the more common forms of classical HL (with the excep-
tion of the rather infrequent severe lymphocytopenia) (Table 1). Despite those
differences, disease control and overall survival were similar among all histo-
logic subtypes, as shown in the table.
Summary / Conclusion: NLPHL and LRCHL are rare subtypes of HL with dis-
tinct demographic and clinical features, that favor their separation from the
common subtypes of classical HL. At present, in our series, the outcome of
patients with NLPHL and LRCHL resembles that of patients with the other sub-
types of ΗL.
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LONG TERM RESULTS OF MONOCENTRIC PROSPECTIVE STUDY OF
VEBEP PLUS RADIOTHERAPY REGIMEN IN NEWLY DIAGNOSED EARLY-
UNFAVORABLE STAGE HODGKIN LYMPHOMA
S Pagliuca1, M Raimondo1, S Basile1, M Di Perna1, N Pugliese1, F Pane1, 
M Picardi1,*
1hematology, Federico II naples, Naples, Italy

Background: The gold standard therapy for early unfavorable Hodgkin Lym-
phoma (HL) has not reached a consensus yet. At present, ABVD followed by
30 Gy Involved Field Radiotherapy (IFRT) is the most emploied strategy in
such patients. More aggressive regimens, such as BEACOPP escalated and/or
BEACOPP baseline, in association with IFRT, may improve disease control in
comparison with ABVD. Data from GHSG HD11 trial in early unfavorable HL
showed that 5-year Freedom From Treatment Failure (FFTF) and Overall sur-
vival (OS) following BEACOPP baseline (4 cycles) plus 20 Gy IFRT were not
significantly better than ABVD (4 cycles) plus 30 Gy IFTR: 87% vs. 85% and
94% vs. 95%, respectively. In addition, short- and long-term toxicity, as well as
incidence of secondary neoplasms, were higher in BEACOPP vs. ABVD arm. 
Aims: We propose mature results of this monocentric prospective study in
order to define an alternative intensive and low toxic regimen for early unfavor-
able HL. Analysis of survival rates was focused on Disease Free Survival (DFS),
as primary endpoint and OS, as secondary endpoint. Complete Remission
Rate (CRR) and early and late toxicity rates were also estimated.
Methods: In this study, patients 18-65 year-old with newly diagnosed early
unfavorable stage HL (according with GHGS criteria) were treated with six
courses of VEBEP regimen (vinblastine 6 mg/m2 dd 1 and 15 i.v., epirubicine
40 mg/m2 dd 1 and 15 i.v., bleomicine 10 mg/m2 dd 1 and 15 i.v., etoposide 80
mg/m2 dd 1-3 and 15-17 i.v., and prednisone 40 mg/m2 dd 1-5 and 15-19 oral-
ly; twice week G-CSF prophylaxis). Chemotherapy was followed by 32 Gy
IFRT. Complete remission was defined according to revised criteria of the Inter-
national Harmonization Group and the assessment of response was 18FDG-
PET/TC based. The follow up assessment concerned a clinical, laboratoristi-
cal and imaging-instrumental screening. Estimation of response and survival
rates was conducted by Kaplan and Mayer analysis
Results: From 2001 to 2009, 117 patients were enrolled in the study. All
patients completed therapeutic schedule and were included into the analysis.
Median follow up was 86 months (11-135 months). CRR was 94% (109/117
patients achieved CR at the end of treatment and 8/12 patients had
persistent/progressive disease). According to WHO Toxicity Grading System no
grade 3-4 extra-hematological and hematological acute toxicity occurred. Five
cases of pulmonary infection were diagnosed during the treatment, all suc-
cessfully managed by antibiotics. 10-year DFS rate was 97% (4/109 had
relapsed disease). All relapsed/refractory patients received salvage treatment
and autologous stem cell transplantation. Grade 3-4 chronic toxicity profile of
VEBEP plus radiotherapy regimen was very low. Only 2 patients had late car-
diac toxicity (1%) and 2 patients developed restrictive respiratory disease (1%)
during the follow-up. Three secondary neoplasms were diagnosed (2%) (1
Lymphoblastic Acute Leukemia, 1 Promyelocitic Acute Leukemia, 1 Nasopha-
ryngeal cancer). 10-year OS was 96% (5/117 patients died: 3 for persistent dis-
ease and 2 for secondary leukemias).
Summary / Conclusion: VEBEP regimen plus IFRT could be considered an
effective therapy for early unfavorable HL patients in order to its low toxicity and
its efficacy. 
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DEVELOPMENT OF A PROGNOSTIC SCORING SYSTEM FOR PRIMARY
REFRACTORY HODGKIN’S LYMPHOMA TREATED WITH HIGH-DOSE
CHEMOTHERAPY AND AUTOLOGOUS STEM CELL TRANSPLANTATION
M David1,* R Mózes2, E Horváth2, Á Nagy2, Sz Kosztolányi2, G Kovács2, R
Csalódi2, J Pammer2, Á Szomor2
1Department of Haematology, Royal Shrewsbury Hospital, Shrewsbury, Unit-
ed Kingdom, 2Department of Haematology, University of Pécs, Pécs, Hungary

Background: Management of primary refractory Hodgkin’s lymphoma repre-
sents a major therapeutic challenge in malignant haematology. Several authors
have identified prognostic factors in cohorts of patients with relapsed and/or
refractory disease who have undergone subsequent salvage chemotherapy
followed by conditioning therapy and autologous stem cell rescue (ASCT). In
these publications relapsed and refractory Hodgkin’s lymphoma patients have
usually been analyzed together as one group but there are significant survival
differences in previously responding and never responding patients.
Aims: Thirteen prognostic factors have been analyzed in 45 patients with pri-
mary refractory Hodgkin’s lymphoma treated with salvage chemotherapy and
subsequent high dose therapy and ASCT to create a prognostic scoring sys-
tem specific for primary refractory Hodgkin’s lymphoma.
Methods: The ASCTs were performed between January 2000 and April 2012.
The sex distribution of the patients showed a slight male predominance (21
females, 24 males), their mean age at the time of their ASCT was 30.31 years
(range: 17-60 years). The most common histological subtype was nodular scle-
rosis in 65% of patients. 56% of them could be categorized as having Ann Arbor
stage III-IV disease with B symptoms in 70% and with bulky disease in 55%. 
The analyzed prognostic factors were the following: Age, Sex, Ann Arbor stage,
Histologic subtype, Presence of B symptoms, Bulky disease, Radiotherapy,
Type of conditioning regimen, Number of previous treatment lines, Response
before ASCT, Time interval between diagnosis and ASCT, LDH and Serum
albumin. Statistical analysis: Univariate analysis has been performed accord-
ing to Kaplan-Meier estimates, multivariate analysis according to Cox regres-
sion model. P<0.05 was considered as significant. 
Results: The outcome of the ASCTs was the following: overall response rate
84% (complete response in 52%, partial response in 32%), stable disease in
7%, 9% of the patients turned out to be non-responders to ASCT. Overall sur-
vival according to Kaplan- Meier estimates at 3 years was 68%, at 5 years
28%. The ASCTs were well tolerated (non-relapse mortality (<100 days): 1 of
45 patients - 2.2%).  Five adverse prognostic factors have been identified as
significant (P<0.05) in both statistical analyses: 1. Ann Arbor stage (stage 4 dis-
ease), 2. Number of previous treatment lines (≤3, >3), 3. Response before
ASCT (progression, stable disease, response), 4. Time interval between diag-
nosis and ASCT (≤18, >18 months), 5. Serum albumin (≤35, >35 g/L).
A prognostic scoring system has been constructed from these five significant
prognostic factors: 0 or 1 adverse prognostic factor: ‘low’ risk group;  2 or 3
adverse prognostic factors: medium risk group;  >3 adverse prognostic factors:
‘ultra high’ risk group.  There was a highly significant difference (P=0.000) in the
overall survival of patients belonged to the three different prognostic categories
(Figure 1).
Summary / Conclusion: A new prognostic scoring system has been construct-
ed specifically for primary refractory Hodgkin’s lymphoma that can be useful in
driving treatment decisions for patients within this desperate disease category.
There were significant overall survival differences between the three prognos-
tic categories (Figure 1) constructed on the bases of the five adverse prognos-
tic factors that were significant with both statistical analyses. Our results should
further be approved on a larger cohorts of patients with primary refractory
Hodgkin’s lymphoma. 

Figure 1. Kaplan-Meier estimate of OS according to risk categories
(P=0.000).
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HETEROGENEOUS MANAGEMENT OF ADOLESCENTS AND YOUNG
ADULTS WITH HODGKIN LYMPHOMA AND INCONSTANT CONFORMITY
OF MEDICAL PRACTICE TO CLINICAL GUIDELINES: EXHAUSTIVE
COHORT FROM RHÔNE-ALPES REGION
A Dony1,* Y Bertrand1, C,Sebban2, A Belhabri2, P Cony-Makhoul3, G Salles4,
M Rogasik5, C Chassagne-Clément6, I Ray-Coquard 7
1Institut d’Onco-Hématologie Pédiatrique, 2Hematology, Centre Léon Bérard,
Lyon, 3Hematology, Centre Hospitalier d’Annecy, Pringy, 4Hematology, Center
Hospitalier Lyon Sud, 5EMS team, 6Anatomopathology, 7Cancerology, Centre
Léon Bérard, Lyon, France

Background: Management of adolescents and young adults (AYAs) with can-
cer remains unsatisfying and carelessness, as indicated by data from the SEER
registry. Overall outcome of Hodgkin lymphoma (HL), the most frequent can-
cer of AYAs, is favorable, but the question of the optimal treatment is far from
being resolved, in particular for the impact of the therapeutic choice on the
long-term secondary effects. In an attempt to measure quality of AYAs manage-
ment, evaluation of physicians’ decisions using conformity rate of successive
procedures with clinical practice guidelines (CPG’s) was observed.
Aims: The aim of this study was to describe the primary management of HL
among AYAs and the compliance’s rates with CPG’s used at time of manage-
ment.
Methods: All institutional patients’ records of 13-25y AYAs with classical HL
diagnosed in the Rhône-Alpes region between 2000 and 2005 were retrospec-
tively analyzed. Data from diagnosis to last follow-up were collected until 2011.
Five successive sequences were assessed: staging, histology, chemotherapy,
radiotherapy and follow-up. The overall sequence of treatment was considered
to be conform when each assessable part of the procedure was respected.
Results: One hundred and ninety eight patients were included, 148 (75%)
managed in adult units (A) and 50 (25%) in pediatric units (P). Median age was
21y (range 13-25) in (A) and 14y (range 13-24) in (P). Thirty three patients
(17%) were included in clinical trials, 13 (7%) were managed apart from any rec-
ommendation and 97 (49%) had their medical case reviewed in multidiscipli-
nary staff. Treatment delay, once diagnosis made, was longer in (A) than in (P)
(median 18 days (range 0-62) versus 9 days (range 1-33), P<0.01). All patients
received initially chemotherapy; 63% in (A) received after radiotherapy, 100%
in (P). Among irradiated patients, average dose received was lower in (P) than
in (A) (23 Grays versus 34 for supradiaphragmatic, 21 Grays versus 31 for
infradiaphragmatic irradiation). Differences were notified between (A) and (P)
for chemotherapy protocols used: larger use of anthracyclins and bleomycin in
(A), of corticosteroids and alkylants in (P). End of treatment evaluation for
response was similar in both groups. At the last follow-up, staging was conform
to CPG’s in 88% for all patients (86% and 92% respectively for (A) and (P)),
chemotherapy in 82% (78% and 94%), radiotherapy in 81% (79% and 88%),
follow-up in 87% (90% and 78%), global conformity in 56% (55% and 60%). In
the 15-18y subgroup (n=60, among whose 40 managed in (A), 20 in (P)), con-
formity was found to be significantly higher in (P) for global conformity (P=0.02)
and for chemotherapy conformity (P=0.05). Ten patients (5%) died, 9 in (A)
and 1 in (P), all from HL disease except 1 from treatment toxicity (managed in
(A)). Six patients (3%) were lost to follow-up. Among the 182 alive patients (64
months median follow-up), 1 managed in (A) developed a thyroid carcinoma.
Summary / Conclusion: Our study emphasizes the heterogeneity of the man-
agement of AYAs with HL as well as the absence of standard of care. The too
short follow-up does not allow to compare (A) and (P) management about long
term toxicities, particularly for second malignancies occurrence. We encourage
increased cooperation and communication between adult and pediatric oncol-
ogists to develop dedicated clinical trials for this population. Improving compli-
ance with CPG’s should lead to improve specific cares for AYAs, to induce
more homogeneity in their management and to facilitate the development of
new drugs.

Table1. 
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THERAPEUTIC STRATEGIES FOR RELAPSED OR REFRACTORY
HODGKIN’S LYMPHOMA (RR-HL): A SINGLE CENTER FDG-PET-ADAPT-
ED STRATEGY
C Mohr1,* M Dilhuydy1, S Vigouroux1, P Dumas1, M Sauvezie1, N Milpied1
1Hematology, CHU Bordeaux, Pessac, France

Background: The current standard of care for relapse and refractory RR-HL
consist of salvage chemotherapy (SLT) followed by high dose chemotherapy
and autologous stem cell transplantation (HDT/ASCT).
Aims: FDG-PET scan has consistently been identified as a critical predictor of
outcome. As a consequence, we have adopted at our center a PET-adapted
strategy for the treatment of RR-HL. We report here the outcome of patients
(pts) treated according to this strategy.
Methods: Pts < 65 years old with RR-HL were treated with 1 or 2 lines of SLT.
The response was then evaluated by PET scan before a planned HDT/ASCT.
Pts with a negative pretransplant PET scan (PETneg) underwent HDT/ASCT
after a BEAM regimen. If the pretransplant PET remained positive (PETpos),
patients underwent HDT/ASCT followed by an additional treatment consisting
of tandem allogeneic stem cell transplant (Allo-SCT), a second HDT or radio-
therapy (RT).
Results: From 2006 to 2012, 61 pts were included with a median time between
end of first-line therapy and relapse of 6 months (range, 0,5-167,5 months). The
median age was 38 years (range, 17-66 years). The first line chemotherapy was
ABVD in 58 pts (95%) completed by RT in 16 pts. Our RR-HL cohort was
defined as follow: 22 pts (36%) had primary-refractory (PR) disease defined as
the persistence of active disease at the end of therapy or recurring within 3
months, while 23 (38%) and 16 (26%) have early (< 1 year) or late (> 1 year)
relapse. Thirty-one pts (51%) were PETneg before HDT/ASCT: 6 had PR dis-
ease (out of 22, 27%); 16 had early relapse (out of 23, 70%); and 9 had a late
relapse (out of 16, 56%). All PETneg patients underwent HDT/ASCT as
planned. Thirty pts had PETpos before HDT/ASCT. We performed HDT/ASCT
in 25 of these pts, among whom 12 subsequently underwent a reduced-inten-
sity (RIC) allo-SCT, 1 a second HDT, and 7 a RT. Considering the entire cohort
11 pts died, 9 because of progression of disease and 2 of toxicity. With a medi-
an follow-up of 37 months (range, 4-88) the 5-y OS was 75% and EFS was
59%. Pretransplant PETscan a critical predictor of outcome: for PETneg pts,
5-y OS and EFS were 87% and 82 % respectively while it was 61% and 33%
for PETpos pts (P=0.009 and P=0.0001 respectively). For PETpos pts3y-OS
was 57% if they underwent tandem allo-SCT after HDT/ASCT versus 19% if
they received a RT or no treatment (P=ns). For relapse pts 3-y EFS is 95%
when TEP is negative and 65% when TEP is positive (P<0.00001) regardless
of time of relapse (early or late). For PR pts, 3-y EFS is 37% when TEP is neg-
ative and 10% when TEP is positive. Otherwise, the 3-y OS is 32% for primary
refractory pts with TEPpos while it is 100% for PR pts with TEPneg, 90% for
relapsed pts with TEPpos and 95% for relapsed pts with TEPneg (P=0.002).
Summary / Conclusion: In our cohort, patients with a negative PET after SLT
had a very good outcome as compared to pts with a positive PET. For these
PETpos pts, alloSCT in tandem after HDT/ASCT seems to be a good thera-
peutic option even if our results have to be interpreted with caution because of
the limited number of pts. Patients with a PR have poor EFS despite a nega-
tive PET before HDT/ASCT. However, despite a significant relapse rate for
patients with PR disease, the salvage treatment after ASCT was effective
enough to allow good survival especially for pts with TEPneg before HDT/ASCT.
In sharp contrast, PR pts with a positive PET had a very poor outcome.

Figure 1. 
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HIGH-DOSE CHEMOTHERAPY AND AUTOLOGOUS STEM CELL TRANS-
PLANTATION FOR ADULTS WITH HODGKINS LYMPHOMA IN BELARUS:
OUTCOME IN 214 PATIENTS OF A SINGLE CENTRE.
N Milanovich1,* A Uss1, A Marozava1, A Dzuba1, Y Strongin1
1department of bone marrow transplantation, Centre Hematology and bone
marrow transplantation, city clinical hospital №9, Minsk, Belarus

Background: Relapsed or refractory Hodgkin lymphoma is a challenging prob-
lem for clinicians. Hodgkin’s lymphoma has high rates of cure, but in 15% to
20% of general patients and between 35% and 40% of those in advanced
stages, the disease will progress or will relapse after initial treatment. The stan-
dard management of these patients should include the use of salvage
chemotherapy followed by autologous stem cell transplant (ASCT). 
Aims: We retrospectively analyzed efficacy in 214 adult patients with relapsed
and refractory Hodgkin’s lymphoma who were consecutively submitted to high-
dose chemotherapy followed by ASCT in a single centre between November
1996 and December 2010. Induction failure was defined as failure to achieve
a partial remission (PR), complete remission (CR) after initial treatment with
combination chemotherapy, using one or more regimens.
Methods: 109 (51%) patients were male and 105 (49%) were female, with a
median age of 29,3 years. All patients received dexaBEAM and DHAP as sal-
vage. Responses to salvage therapy were defined as PR in 38 (18%), CR in
146 (38%) and stable/minimally responsive disease (SD/MR) in 30 (14%). OS
and PFS rates were determined , and prognostic factors were investigated
using univariate analyses. 
Results: Responses to high-dose therapy and ASCT were complete response
141 (66%), partial response 39 (18%), stable disease 19 (9%), progressive 10
(5%), and toxic death 4 (2%). Actuarial 5-year OS rates were 63% and 10-year
OS rates were 46%; 5-year PFS rates were 53% and 10-year PFS rates were
32%, respectively. Univariate analysis shows that sensitivity to pre-transplant
treatment (5-year OS 73% (CR) vs 67% (PR) vs 34% (SD), PFS 72% (CR) vs
12.
Summary / Conclusion: High-dose therapy and ASCT is an effective treatment
strategy for patients with Hodgkin’s disease for relapse and refractory Hodgkin’s
lymphoma for cases that were responsive to pre-transplant chemotherapy.
Additionally, using radiotherapy before ASCT has a negative impact on the
survival of patients after transplant. 
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RECURRENT SETBP1 MUTATIONS IN ATYPICAL CHRONIC MYELOID
LEUKEMIA
S Valletta1,* R Piazza1, S Redaelli1, N Winkelmann2, R Spinelli1, A Pirola1, L
Mologni1, C Donadoni1, E Papaemmanuil3, S Schnittger4, K Dong-Wook5, J
Boultwood6, F Rossi7, G Gaipa8, G De Martini1, P Francia di Celle9, H Jang10,
V Fantin11, G Bignell3, V Magistroni1, T Haferlach4, E Pogliani1, P Campbell3,
A Chase12, W Tapper12, N Cross12, C Passerini1
1Dept Health Sciences, University Milano Bicocca, Monza, Italy, 2Wessex
Regional Genetics Laboratory, Salisbury District Hospital, Salisbury, 3Wellcome
Trust Sanger Institute, Cambridge, United Kingdom, 4Munich Leukemia Labo-
ratory, Munich, Germany, 5The catholic university of Korea, Seoul, Korea,
Republic Of, 6Leukaemia & Lymphoma Research Molecular Hematology Unit,
John Radcliffe Hospital, Oxford, United Kingdom, 7San Gerardo Hospital, 8Cen-
tro Ricerca Tettamanti, Monza, 9CeRMS, Azienda Ospedaliera San Giovanni
Battista di Torino, Torino, Italy, 10Agios Pharmaceuticals, 11Pfizer pharmaceu-
tical, Cambridge, United States, 12University of Southampton, Salisbury, Unit-
ed Kingdom

Background: Atypical Chronic Myeloid Leukemia (aCML) is a heterogeneous
disorder which belongs to the group of myelodysplastic/myeloproliferative
(MDS/MPN) syndromes. Since no specific recurrent genomic or karyotypic
abnormalities have been identified in aCML, the molecular pathogenesis of this
disease has remained elusive and the outcome dismal. This sharply contrasts
with the outcome of CML, for which the prognosis has been dramatically
improved by the development of imatinib.
Aims: To identify recurrent genetic lesions specifically present in aCML patients.
Methods: Analysis of exome and transcriptome was performed using Illumina
Genome Analyzer IIx according to standard procedure for the preparation of the
libraries.
Results: By applying whole-exome and transcriptome sequencing on aCML
samples, we show for the first time the presence of recurrent somatic mutations
of SETBP1 in approximately 25% of aCML cases. Surprisingly, the mutations
identified in aCML, albeit somatic, are virtually identical to the germline variants
identified in the Schinzel-Giedion syndrome (SGS), which suggests a common
link between the two disorders. SGS is a rare genetic disease characterized by
midface retraction, a prominent forehead and a higher incidence of tumors,
which suggest a critical role for mutated SETBP1 in activating yet unknown pro-
oncogenic pathways. Very little is known about the biological function of
SETBP1, besides that it binds SET protein, a physiological inhibitor of protein
phosphatase 2A (PP2A), protecting it from proteolytic cleavage. Interaction of
SETBP1 with the HOXA9 and HOXA10 promoters has been also recently
described. By screening the region where aCML and SGS mutations cluster
(aa858-871) with the ELM server (http://elm.eu.org/), we identify a virtually per-
fect degron, containing the consensus binding region (DpSGXXpS/pT) for beta-
TrCP1, the substrate recognition subunit of the E3 ubiquitin ligase (aa868-873).
This degron lies inside a PEST domain (HSEETIPSDSGIGTDNNSTSDQAEK),
a sequence associated with proteins that have a short intracellular half-life,
suggesting that this region may be critical for ubiquitin binding and for subse-
quent protein degradation. This hypothesis was experimentally confirmed using
biotinylated, phosphorylated peptides encompassing aa859-879: while the WT
peptide could efficiently bind beta-TrCP1, no binding could be detected when
peptides carrying mutations D868N, S869G and G870S, were used as a bait.
In line with this model, we demonstrated that the mutated SETBP1 is overex-
pressed at protein but not at mRNA level, protecting SET from proteolytic cleav-
age and leading to SET accumulation, which causes phosphorylation of PP2A
in Y307 (a well-known marker of PP2A inactivation), inhibition of PP2A phos-
phatase activity and increase in the proliferation rate
Summary / Conclusion: In summary, mutated SETBP1 represents a newly dis-
covered oncogene recurrently present in aCML.
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A NEW RECURRENT CHROMOSOMAL ABERRATION OF MYELODYS-
PLASTIC SYNDROME WITH COMPLEX KARYOTYPE:
T(5;17)(Q11~Q13;Q11~Q13)
B Vajen1, P Greif2, S Bohlander2, M Edeling1, K Thomay1, D Steinemann1, 
B Schlegelberger1,* G Göhring1
1Institute of Cell and Molecular Pathology, Hannover Medical School, Han-
nover, 2Department of Internal Medicine III, Ludwig-Maximilians-Universität
(LMU) Munich, Munich, Germany

Background: A complex karyotype, detected in approximately 10%>15% of
patients with myelodysplastic syndrome (MDS), is associated with a very short
median survival and a high risk of transformation into AML. The most frequent
chromosome aberrations in complex karyotypes are deletion of 5q (del(5q)) and

deletion of 17p (del(17p)) harboring the tumor suppressor gene TP53. It is still
unclear, how complex karyotypes develop.
Aims: We have identified an unbalanced translocation der(5)t(5;17)
(q11~q13;q11~q13) in 20 patients with MDS or secondary AML after MDS. The
cohort consists of 9 male and 11 female patients between 1 and 74 years of
age (median age 68 years). It was our aim to better understand the underlying
pathomechanism of this aberration and we have investigated these cases in
greater detail.
Methods: For all patients, we performed cytogenetic banding analysis, fluores-
cence in-situ hybridization (FISH) and for 7 of the 20 patients multicolor-FISH.
Results: In all patients, a complex aberrant karyotype with a median of 10
aberrations was observed, indicating high chromosomal instability. In 8 patients,
a clonal evolution was identified. To identify the breakpoints in 5q and 17q more
precisely, array-CGH was performed in 7 of the 20 patients. The breakpoints
in 5q and 17p were located between 5p15 and between 17q22, respectively,
indicating that no fusion transcript evolved from the translocation. Notably, the
breaking points were all very close to the centromeric region and heterochro-
matin. It is known that an altered methylation of heterochromatic regions plays
an important role in tumor development. Therefore, alterations of DNA methy-
lation or histone modifications may be involved in the generation of the unbal-
anced translocation t(5;17). By performing whole exome sequencing, we aimed
to define the mutation spectrum of complex karyotypes with t(5;17). In one
patient we were able to analyse bone marrow cells from different time points:
complex karyotype at diagnosis – complete remission – relapse with complex
karyotype again. As possible candidate genes for driver mutations we identi-
fied mutations in the genes NF1, TEL and MLL3. Especially the identification
of a mutation in NF1, a negative regulator in the RAS pathway, is of great sig-
nificance. NF1 is encoded on 17q11.2. A possible underlying mechanism for the
induction of a complex karyotype could be a downregulation of NF1 by a muta-
tion of one allele and by a deletion evolved from the unbalanced translocation
t(5;17) of the second allele.
Summary / Conclusion: These data provide further evidence that the inacti-
vation of NF1 seems to play an important role in clonal evolution and leukemic
progression.
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ABERRANT SPLICING DURING ERYTHROID DIFFERENTIATION IN SF3B1
MUTATED SIDEROBLASTIC ANEMIA 
S Conte1,* L Vesterlund2, S Katayama2,3, M Karimi1, P Unneberg4, E Papaem-
manuil5, M Jansson1, T Mortera-Blanco1, M Dimitriou1, B Sander6, T Skoog2,
P Campbell5, J Kere2, E Hellström-Lindberg1
1Department of Medicine, Center for Hematology and Regenerative Medicine
(HERM), Huddinge, 2Department of Biosciences and Nutrition and Center for
Biosciences, Karolinksa Institutet, 3Science for Life Laboratory, Stockholm,
Sweden, 4Department of Biochemistry and Biophysics, Science for Life Labo-
ratory, Stockholm, Sweden, 5Cancer Genetics & Genomics, The Wellcome
Trust Sanger Institute, Hinxton, Cambridge, United Kingdom, 6Department of
Laboratory Medicine, Division of Pathology, Karolinksa University Hospital,
Huddinge, Stockholm, Sweden

Background: Refractory anemia with ring sideroblasts (RARS) is a myelodys-
plastic syndrome (MDS) subgroup distinguished by anemia, erythroid apopto-
sis and mitochondrial ferritin accumulation in erythroblasts, which fail to mature
into erythrocytes. It is poorly understood at which stage and by which mecha-
nism erythroid failure occurs; hence possible targets for therapy are yet to be
discovered. Recently, heterozygous mutations in SF3B1, a core component of
the spliceosome, were identified in >70% of RARS cases. This discovery may
provide clues to how the failure of terminal differentiation is executed, and how
the hematopoietic stem cells (HSC) gain their clonal advantage.
Aims: To explore the molecular and cellular mechanisms behind the clonal
expansion of immature progenitors and the defective erythroid maturation, we
investigated transcriptome characteristics, splice patterns and SF3B1 allelic
burden during erythroid differentiation in 11 RARS patients SF3B1 mutated, of
which the majority also carried other driver mutations.
Methods: Initially, normal and RARS transcriptomes from two time points dur-
ing early erythroid differentiation were analyzed and compared, and in a sec-
ond phase, transcriptome findings were validated using Taqman Low Density
Array (TLDA) analysis in an extended cohort.
Results: We observed the activation of genes involved in defense against
oxidative stress in CD34+ progenitors. By contrast, erythroblasts were charac-
terized by a failure to up-regulate genes in the autophagy pathway, essential
for terminal maturation to erythrocytes, and by a maintained expression over
time of regulators of transcription, apoptosis and adhesion, indicating that tran-
scription in general is not hampered by SF3B1 mutation. We also report marked
alterations in gene expression during RARS differentiation (FDR <5%) and
altered splicing of genes involved in hematopoiesis. The exon usage pattern
was very heterogeneous within the RARS population, while showing limited
variation in the NBM cohort. Finally, we demonstrated that SF3B1 mutation
does not confer a growth disadvantage to the erythroid cells until final matura-
tion to reticulocytes, the stage at which autophagy becomes essential for ery-
throid differentiation.
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Summary / Conclusion: Our study suggests oxidative stress defense, poten-
tially caused by mitochondrial iron accumulation, as an underlying mechanism
for the clonal advantage of RARS stem and early progenitor cells and provides
novel insights into the erythroid differentiation process. By showing that ane-
mia develops during terminal maturation into erythrocytes, we provide impor-
tant insights into how the severe anemia in RARS patients may be addressed.
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RESISTANCE TO APOPTOSIS IN HIGH-RISK MYELODYSPLASTIC SYN-
DROME CAN BE OVERCOME BY PRO-APOPTOTIC DRUG TREATMENT
USING ABT-737
S Jilg1,* J König1, U Höckendorf1, J Schauwecker2, C Huberle1, C Müller-
Thomas1, B Schmidt3, R Burgkart2, H Kolb1, KGötze1, C Peschel1, P Jost1
1III. Medizinische Klinik für Hämatologie und Onkologie, 2Klinik für Orthopädie
und Sportorthopädie, Klinikum rechts der Isar der Technischen Universität Mün-
chen, 3Onkologie , Pasing, München, Germany

Background: Increased apoptosis in the bone marrow (BM) is an identifying fea-
ture of low/intermediate-risk myelodysplastic syndrome (MDS). Upon disease
progression to high-risk MDS/sAML, bone marrow cells acquire a resistance to
apoptosis and exhibit increased survival. These findings are consistent with an
elevated expression of anti-apoptotic Bcl-2 family proteins relative to their pro-
apoptotic family members in MDS cells. The lack of mitochondrial priming for cell
death is an identifying feature of leukemic blasts and correlates with resistance
to therapy. We therefore hypothesize that restoring the balance between pro- and
anti-apoptotic Bcl-2 family members overcomes acquired apoptotic resistance in
high-risk MDS, reduces the survival of the malignant clone and decreases the
probability of transformation into sAML.
Aims: Pharmacologic inhibition of pro-survival Bcl-2 family members using spe-
cific BH3-mimetic compounds (e.g. ABT-737) potently induces apoptosis in
hematopoietic cells in vitro and in clinical trials for hematologic malignancies
including chronic lymphocytic leukemia in vivo. Using ABT-737, we want to induce
apoptosis specifically in high-risk MDS/sAML and quantify the toxicity on healthy
age-matched bone marrow controls.
Methods: We subjected primary bone marrow mononuclear cells (BMMNCs)
from patients diagnosed with various MDS risk groups (WHO / WPSS) or sAML
in the presence of protective cytokines to ABT-737 treatment. A large cohort of
primary BMMNCs of healthy, age-matched donors was used as controls. Induc-
tion of apoptosis of cellular subpopulations including CD34+ BMMNCs was meas-
ured by flow cytometry. Individual BMMNC samples were cultured with or with-
out protection by stromal cells using the murine cell line EL08-1D2, which pro-
tects human hematopoietic CD34+ cells.
Results: ABT-737 specifically killed MDS/sAML cells in a time and dose-depend-
ent manner, whereas CD34+ age-matched healthy control cells remained large-
ly unaffected. Induction of apoptosis in low/intermediate-risk MDS cells was min-
imal, whereas high risk MDS/sAML underwent apoptosis very efficiently in the
presence of ABT-737 (1 uM) (Figure 1; low-risk vs. high-risk (P=0,0042); low risk
vs. sAML (P=0,001); intermediate-risk vs high-risk (P=0,001) and intermediate-
risk vs. sAML (P<0,0001)). We found a clear correlation between accelerated
induction of apoptosis by ABT-737 and increasing risk group of patients in MDS
cells. In representative MDS BMMNCs cultured in the presence of stromal cells,
induction of apoptosis was similar to BMMNcs without stromal cell support, indi-
cating the potent cell death-inducing potential of ABT-737. FICOLL-purified BMM-
NC from primary bone marrow aspirate from 11 healthy donors and 2 patients
with low-risk, 5 intermediate-risk, 7 high-risk or very high-risk MDS patients and
7 patients with sAML were treated with ABT-737 (1 µM) or vehicle control for 72h.
Each circle represents the ratio between viable cells after ABT-737 treatment and
viable cells after vehicle treatment. Cells were stained with an anti-CD34 antibody
and Annexin V/7-AAD for viability and measured by flow cytometry.
Summary / Conclusion: These results support the notion that pharmacologic
intervention with the pro-apoptotic compound ABT-737 potently induces apopto-
sis in high-risk MDS/sAML bone marrow cells. Therefore, ABT-737 may be a
powerful tool to overcome resistance to apoptosis in high-risk MDS and sAML
and delay progression into accelerated disease.

Figure 1. Accelerated induction of apoptosis in high-risk CD34+ MDS
cells.
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DNA METHYLATION PROFILING IN PATIENTS WITH MYELODYSPLAS-
TIC SYNDROME TREATED WITH 5-AZACYTIDINE
M Belickova1,* A Jonasova2, J Vesela1, E Stara1, A Mrhalkova1, J Soukupova1,
J Cermak1
1Institute of Hematology and Blood Transfusion, 2General University Hospital,
Prague, Czech Republic

Background: Myelodysplasticsyndromes (MDS) are clonal disorders of
hematopoietic stem cells characterized by ineffective hematopoiesis. Aberrant
DNA methylation in MDS was documented in several studies. Hypermethyla-
tion in the promoter regions may reduce the expression of tumor suppressor
genes, whereas hypomethylation may lead to an increased expression of onco-
genes. The DNA-hypomethylating drug 5-azacytidine is in clinical use for the
treatment of MDS. 
Aims: To date, correlation between DNA methylation and the clinical response to
hypomethylating agents has not been found.Therefore, we investigated whether
DNA methylation status might predict response to azacytidine treatment.We also
analyzed different methylation levels between patients and controls.
Methods: We assessed methylation status in 31 samples from MDSpatients
before 5-azacytidine treatment using the Illumina Infinium HumanMethylation27
BeadChip, which interrogates 27,578 CpG sites, selected predominantly from
the promoter regions of 14,000 annotated genes. DNA was isolated from
CD34+ cells separated by magnetic bead from bone marrow. DNA was sub-
sequently modified by sodium bisulfite. The nonparametric Mann-Whitney test
was used for comparison of β-values between responders and nonresponders
and between patients and control group.
Results: We found significant promoter hypermethylation in CD34+ cells in 10
genes with transcription regulator activity (e.g. GATA4, WT1, EGR3, MAPK15,
MYF6 and PAX3) and 10 genes involved in embryonic organ morphogenesis
(e.g.HOXA2, HOXA5, HOXB6 and TCF21) (P<0.001) in MDS patients com-
pared to controls. The contrary, we detected promoter hypomethylation in genes
participating in regulation of programmed cell death (CASP3, IL3, MAPK,
PRAME and TNFSF14) and genes are involved in cellular response to stress
(e.g. DDB1, MBD4, MAPK1 and PARP3) (P<0.005). To determine whether
DNA methylation could predict response to 5-azacytidine treatment, we com-
pared DNA methylation at baseline with clinical responses in 31 MDSpatients.
Fourteen patients of 31 (45 %) achieved complete remission or partial remis-
sion, 10 had stable disease (32%), and 7 showed progression (23%). We found
significant differences in methylation status in 45 genes (P<0.05) between
groups of responders and nonresponders. The affected genes were function-
ally annotated with the David database. 20 genes (e.g. HMP19, NOS, PDCD,
1LG21, VPS53 and GPR92) from these were integral to membrane.Further-
more, among the genes with the largest methylation difference between respon-
ders and nonresponders belonged HSD17B4 (0.29 vs 0.75, p <0.001), HMP19
(0.37 vs 0.77, P<0.01) and DAAM2 (0.51 vs 0.15, P<0.001).
Summary / Conclusion: Our study shows aberrant promoter methylation in MDS
patientscompared to controls and different levels of methylation between groups
of patients with unlike response to therapy. We suppose that the success of 5-aza-
cytidine therapy may depend on its transport into cells. Drug must be transported
into cells before its incorporation into DNA and subsequently inactivates DNA
methyltransferases. Cellular transport across membranes is crucial for uptake of
this highly polar hydrophilic molecule. We detected significantly altered levels of
methylation in large number of genes for proteins, which are integrated into the
membrane in responders vs nonresponders. These changes of methylation lev-
el may influence the absorption of the active substance.
This work was supported by grants NT13899, NT13847and by the project for
conceptual development of research organization (00023736) from the Ministry
of Health of the Czech Republic.
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FUNCTIONAL ANALYSIS OF COHESIN MUTATIONS IN MYELOID NEO-
PLASMS
A Kon1,* M Sanada1, M Minamino2, M Bando2, R Nakato2, A Sato-Otsubo1, 
Y Shiraishi3, K Yoshida1, Y Nagata1, R Yamamoto4, T Yamaguchi5, M Otsu6,
H Koeffler7, L Shih8, S Chiba9, T Haferlach10, S Miyano3, H Nakauchi4,5, 
K Shirahige2, S Ogawa1
1Cancer Genomics Project, 2Research Center for Epigenetic Disease, Institute
of Molecular and Cellular Biosciences, 3Laboratory of DNA Information Analy-
sis, Institute of Medical Science, 4Division of Stem Cell Therapy, Institute of
Medical Science, The University of Tokyo, 5Stem Cell and Organ Regenera-
tion Project, ERATO, JST, 6Stem Cell Bank, Center for Stem Cell Biology and
Regenerative Medicine, Institute of Medical Science, The University of Tokyo,
Tokyo, Japan, 7Hematology/Oncology, Cedars-Sinai Medical Center, Los Ange-
les, United States, 8Division of Hematology-Oncology, Department of Internal
Medicine, Chang Gung Memorial Hospital, Chang Gung University, Taipei, Tai-
wan, 9Department of Hematology, Faculty of Medicine/Graduate School of
Comprehensive Human Sciences, University of Tsukuba, Tsukuba, Japan,
10Munich Leukemia Laboratory, Munich, Germany

Background: Cohesin is a multimeric protein complex, which is involved in
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cohesion of sister chromatids, post-replicative DNA repair and transcriptional
regulation. Using high-throughput target resequencing and SNP array-based
copy number analysis, we found that the core components of cohesin, includ-
ing STAG2, RAD21, SMC1A and SMC3, were mutated or deleted in a variety
of myeloid neoplasms, including AML, CMML, MDS and CML, in a mutually
exclusive manner. However, the functional role of cohesin mutations in myeloid
leukemogenesis is largely unknown.
Aims: The purpose of this study is to obtain an insight into the functional role
of cohesin mutations in myeloid leukemogenesis.
Results: First, we investigated the possible impact of mutations on cohesin
function. The expression of several cohesin components was examined in 17
myeloid leukemia cell lines with (N=4) or without (N=13) known cohesin muta-
tions, as well as in the chromatin-bound fractions of 13 cell lines. Although a
significant reduction in RAD21 was observed in Kasumi-1 harboring RAD21
p.K330PfsX6, P31FUJ, CMY and MOLM-7 were not accompanied by signifi-
cant decreases in the corresponding proteins compared with the wild-type cell
lines. In contrast, severely reduced expression of one or more cohesin compo-
nents was observed in KG1 (STAG2) and MOLM-13 (STAG1/2 and RAD21)
without any accompanying mutations in the relevant genes. No significant dif-
ferences in protein expression of the cohesin components in cohesin-mutated
and non-mutated cell lines were noted in whole cell lysates. However, several
components of the cohesin in chromatin-bound fractions, including SMC1,
SMC3, RAD21, and STAG2 were significantly reduced in cell lines with mutat-
ed or reduced cohesin components compared with the cell lines with no known
cohesin mutations or abnormal cohesin expression. These data indicate that
mutation or reduction of one or more cohesin components compromise the for-
mation of integrated cohesin complex on chromatin. Next, we examined the
effect of forced expression of wild-type cohesin component on cell proliferation
of cohesin-defective cell lines. Forced expression of the wild-type RAD21, but
not a truncated RAD21 allele, induced significant growth suppression of the
Kasumi-1 cells harboring RAD21 p.K330PfsX6. No growth suppression was
observed in K562 and TF1 cells harboring wild-type RAD21 alleles by forced
expression of RAD21. We also observed that forced expression of RAD21 or
STAG2 induced the growth suppression of MOLM-13 cell lines which showed
severely reduced RAD21/STAG2 expression. These results support a leuke-
mogenic role for compromised RAD21 and STAG2 functions. Expression
microarray analysis of RAD21- and mock-transduced Kasumi-1 cells revealed
that a total of 63 genes reproducibly and significantly showed more than 1.2 fold
increase or decrease in gene expression, which was confirmed by quantitative
PCR and RNA sequencing. We are now examining the relationship of cohesin
localization and transcription by ChIP sequencing analysis using antibody
against cohesin components.
Summary / Conclusion: A mutated cohesin component could induce compro-
mised recruitment of the cohesin complex onto chromatin. Defective cohesin
function is implicated in leukemic proliferation possibly through deregulated
gene expression.
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CLINICAL AND BIOLOGICAL RELEVANCE OF SRSF2 MUTATION IN
CHRONIC MYELOMONOCYTIC LEUKEMIA AND THEIR COOPERATION
WITH ADDITIONAL GENE MUTATIONS IN THE PROGRESSION TO SEC-
ONDARY ACUTE MYELOID LEUKEMIA
M Kuo1,* Y Huang2, C Lai3, P Dunn1, P Wang3, J Wu3, Y Shih2, T Lin2, 
D Liang4, L Shih1
1Chang Gung Memorial Hospital and Chang Gung University, 2Chang Gung
University, 3Chang Gung Memorial Hospital, Taoyuan, 4Mackay Memorial Hos-
pital, Taipei, Taiwan

Background: Gene mutations involving splicing machinery have recently been
described in myelodysplastic syndromes (MDS) and chronic myelomonocytic
leukemia (CMML). SRSF2 mutation is one of the most frequent spliceosome
component mutations and occurred exclusively at Pro95. The role of SRSF2
mutation in the progression of CMML to secondary acute myeloid leukemia
(sAML) is not clear.
Aims: We aimed to investigate the clinical relevance of SRSF2 mutation in
CMML and its cooperation with other genetic alterations at initial diagnosis and
during sAML progression.
Methods: Bone marrow cells from 103 CMML patients: 34 dysplastic form
(CMML-MD) and 69 proliferative form (CMML-MP), were analyzed for SRSF2
mutation, 36 of them had matched paired CMML/sAML samples available for
comparative analysis. The mutation status and relative allelic frequency of
SRSF2 mutants were measured by pyrosequencing. Additional 20 known
mutated genes associated with myeloid neoplasms were also analyzed in
SRSF2-mutated patients by using PCR-based analysis followed by direct
sequencing.
Results: Thirty-six (7 CMML-MD and 29 CMML-MP) of 103 patients (35%)
with CMML had SRSF2 mutations (22 P95H, 9 P95L, and 5 P95R, with one of
P95H mutated patient combined with P95R102del) at initial diagnosis. CMML-
MP patients had a significant higher frequency of SRSF2 mutation than CMML-
MD patients (42.0% vs. 20.6%, P=0.047). There was no correlation between
the mutation status of SRSF2 and age, gender, hemoglobin, platelet count,

bone marrowblasts, cytogenetics, WHO subtype, or IPSS-R; whereas SRSF2
mutation was significantly associated with higher WBC count (P=0.038). Forty-
five patients progressed to sAML. SRSF2 mutation had no impact on risk to
sAML progression (P=0.678), overall survival (P=0.899) or sAML-free survival
(P=0.840). All of the 36 SRSF2 mutation-positive patients harbored at least
one additional gene mutations at diagnosis (16 TET2, 14 ASXL1, 13 RUNX1,
8 RAS, 7 C-CBL, 5 DNMT3A, 3 PTPN11, 3 IDH2, 2 FLT3-ITD, 2 FLT3-TKD, 2
CEBPa, 1 JAK2V617F, and 1 EZH2). Of the 36 paired CMML/sAML samples,
13 were positive for SRSF2 mutation at both CMML/sAML phases, their rela-
tive allelic frequency of SRSF2 mutants remained unchanged at both phases
(40.1±12.4% vs. 41.0±11.2%, P=0.469). One SRSF2 wild-type patient harbor-
ing TET2, ASXL1 and JAK2V617F mutations at diagnosis of CMML acquired
SRSF2 and RUNX1 mutations but lost JAK2V617F mutation at sAML phase.
Together, progression to sAML was accompanied by evolution of a new clone
in 5 patients (1 CEBPα, 1 NPM1, 1 FLT3-TKD, 1 SRSF2 and RUNX1, and 1
IDH2 with FLT3-ITD and RUNX1) during sAML transformation.
Summary / Conclusion: Our results showed that SRSF2 mutation was fre-
quently detected in CMML and inevitably cooperated with other gene mutations
at initial diagnosis. Progression of SRSF2-mutated CMML to sAML was fre-
quently accompanied by acquisition of additional genetic alterations.
Supported by grants NHRI-EX101-10003NI, DOH101-TD-C-111-006 and MMH-
E-101-09.
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A CASE OF TWO MONOZYGOTIC TWINS WITH CONCORDANT JUVENILE
MYELOMONOCYTIC LEUKEMIA: INSIGHT IN THE COURSE OF THE DIS-
EASE 
S Bresolin1,* P De Filippi2, C Cagioni2, S Cesaro3, A Di Meglio4, A Leszl1, 
C Frasson4, C Cugno5, M Zecca5, C Danesino2, G Basso1, G te Kronnie1
1Department of Women’s and Children’s Health, University of Padova, Pado-
va, 2Department of Molecular Medicine, University of Pavia, Pavia, 3Pediatric
Oncohematology, Azienda Integrata of Verona, 4Department of Women’s and
Children’s Health , Fondazione Città della Speranza, Padova, 5Pediatric Onco-
hematology, Fondazione IRCSS Policlinico San Matteo di Pavia, Pavia, Italy

Background: Juvenile myelomonocytic leukemia (JMML) is a rare early child-
hood disorder characterized by excessive proliferation of myelomonocytic cells,
mutations in the RAS signaling pathway (85% of patients) and monosomy of
chromosome 7 (25% of patients). The incidence of leukemia in monozygotic
twins is high and this has been related to a common clonal origin of the disease;
studies reporting cases of monozygotic twins with JMML have been also report-
ed but they are lacking information concerning the chorionic/amniotic type and
the presence of genomic aberrations
Aims: Taking advantages of the newest molecular biology technologies we
investigated a pair of monoplacental monozygotic twins with concordant JMML,
PTPN11 mutation and abnormal chromosome 7 in order to better understand
the origin of the disease.
Methods: PTPN11 mutations were analyzed using 454 Roche Next Genera-
tion Sequencing and validated by Sanger sequencing in bone marrow (BM),
peripheral blood (PB) fibroblast, oral swabs and hair bulbs. In the same sam-
ples abnormalities of chromosome 7 were analyzed using FISH, aCGH and
STR. To detect mutations and chromosome 7 abnormalities in different BM and
PB lineage, sorted cell populations were analyzed. Gene expression profiling
(GEP) analysis at diagnosis of both twins was performed using Affymetrix HG
U133 Plus 2.0 arrays.
Results: A common PTPN11 mutation (E76G) was found in both twins in BM
and PB. Both twins share the same abnormal chromosome 7. Moreover, STR
analysis revealed loss of chromosome 7 material of maternal origin. The
germline origin of the disease was excluded as no PTPN11 mutations or loss
of maternal chromosome 7 were detected in fibroblast, hair bulbs, mesenchy-
mal cells and in the PB of patients’ parents. PTPN11 mutations and abnormal
chromosome 7 in oral swabs were detected only in the active phase of the dis-
ease attributed to infiltration by mutated cells. To show that JMML is a clonal
disease that originated from a pluripotent stem cells we screened PTPN11
mutations and STR markers in different cell lineages of BM and PB. Notably,
all cell lineages harbored different percentages of the mutation and the chro-
mosome 7 abnormality.
Furthermore, GEP analysis of the twins identified two signatures: an AML-like
signature in twin_01 and non AML-like signature in twin_02. The distinct GEP
signatures predicted a different course of disease for the twins. Indeed, twin_01
presented a more aggressive disease, relapsed at 8 months after HSCT and
died; whereas twin_02 had a less aggressive disease and is in remission after
HSCT.
Summary / Conclusion: We showed that mutation of PTPN11 and maternal
der 7 occurred as two concurrent prenatal events and concordance of the
leukemia in both monoplacental twins may be attributed to the high probability
of vascular anastomoses within the common placenta. Remarkably, the differ-
ent GEP signatures at diagnosis predicted the large divergence in the clinical
course of the disease in twins sharing most biological features. Further stud-
ies are in course to discover possible second hits that may explain the large dis-
cordance in the clinical course of disease in the two twins.
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FAMILIAL, NON-ZINC FINGER REGION, GATA2 MUTATED MYELODYS-
PLASTIC SYNDROME; ASSOCIATED WITH SHORTENED TELOMERE
LENGTHS, VIRAL WARTS, PROFOUND MONOCYTE/B/NK CELL DEFI-
CIENCY
M Patnaik1,* A Jackson1, R Abraham2, V Rodriguez1, M Howard3, A Hsu4, 
S Holland4
1Hematology, 2Immunology, 3Laboratory medicine and Pathology, MAYO CLIN-
IC, Rochester, 4Clinical Infectious Diseases, NIH, Bethesda, United States

Background: GATA-2 is a transcription factor vital for stem cell homeostasis.
Haploinsufficiency of GATA2 results in familial immunodeficiency and
myelodysplastic syndromes (MDS)/ acute myeloid leukemia (AML). Some of
the well characterized familial GATA2 mutated phenotypes include: MonoMAC
syndrome (monocytopenia with Mycobacterium avium complex infections),
DCML (dendritic cell, monocyte, B and NK lymphoid deficiency) and Emberg-
er syndrome (primary lymphedema with or without deafness and risk for AML).
The GATA-2 protein contains two highly conserved zinc finger domains medi-
ating protein-DNA and protein-protein interactions. Mutations affecting these
regions produce clinical syndromes as described above.
Aims: To characterize the genetic defect in a family that presented with an
extensive history of MDS/AML, viral warts, and B/NK lymphoid immunodeficien-
cy.
Methods: The propositus is a 37 year old male who was diagnosed with AML-
MRC (myelodysplastic related changes) with trisomy 8. He had an extensive
history of HPV driven warts, and reported a family history with multiple mater-
nal relatives with warts, cytopenias and formal diagnoses of MDS/AML (2
maternal aunts, 1 maternal uncle and 1 maternal nephew who died of
MDS/AML). He received standard induction chemotherapy with idarubicin and
cytarabine and developed profound bone marrow (BM) aplasia. His course
was complicated with an Absidia invasive fungal infection. He was given 12
granulocyte transfusions along with antifungal therapy and underwent exten-
sive sinus debridement. At D+70 BM was hyoplastic and demonstrated recur-
rent disease. Due to the lack of a sibling donor, a matched unrelated donor was
identified, salvage chemotherapy was administered, and the patient is current-
ly undergoing a reduced intensity conditioning allogeneic stem cell transplant.
At day 70, after due IRB approval and patient consent, blood samples, includ-
ing DNA, were obtained. Tests performed included quantitative and qualitative,
B/T/NK lymphoid cell assessment, gene sequencing for GATA-2 (National Insti-
tute of Health), RUNX-1, CEBPA, JAK2, CXCR4 mutations and flow-FISH for
telomere length (TL) [Repeat Diagnostics, Vancouver, Canada]. His 16 year old
daughter, who has multiple warts, underwent a BM biopsy that demonstrated
MDS with diploid cytogenetics. His 9 year old son, who also has extensive
warts and unilateral lymphedema was found to have a markedly hypoplastic
BM without dysplasia. Both children had severe monocytopenia and profound
monocyte/B/NK lymphoid deficiency.
Results: Gene sequencing identified a heterozygous GATA2 mutation;
c1339A>C, p.S447R. This mutation is located outside the second zinc finger
and is predicted to be deleterious. Telomere length assessment revealed
reduced TL among the granulocyte (< 1st percentile) and NK cell population (<
10th percentile). Among the lymphocytes, there were two populations of distinct
TL. 35% had TL < 1st percentile while 65% had normal TL. These results are
confounded by the recent exposure to chemotherapy (70 days) and TL results
on the children are awaited. Total number of B cells and NK cells were reduced
at 0 and 2% respectively and NK cytotoxicity was low at 1%. Neither the
propositus, nor affected family members had MAC infections or defects involv-
ing T lymphocytes.
Summary / Conclusion: We describe a GATA-2 mutation located outside the
zinc finger region, associated with familial MDS/AML with high penetrance.
Affected members have palmoplantar warts, reduced monocyte, NK and B
lymphoid numbers and function. None of the affected patients had MAC infec-
tions. Based on preliminary reports there could be an association with short-
ened telomere lengths, resulting in extended cytopenias from standard
chemotherapy and possible bone marrow failure. The final results will be avail-
able before presentation at the meeting.
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EVALUATION OF PRO-SURVIVAL PATHWAYS, INCLUDED AUTOPHAGY,
IN HIGH-RISK MDS BONE MARROW AFTER TREATMENT WITH 5-AZAC-
ITIDINE TO RESTORE NORMAL HEMATOPOIESIS 
A Romano1,* C Giallongo1, P La Cava1, D Tibullo1, N Parrinello1, C Vetro1, 
G Palumbo1, F Di Raimondo1
1Division of Hematology, Ospedale Ferrarotto, Catania, Italy

Background: Myelodysplastic Syndromes (MDS) are clonal diseases due to
an uncoupling of proliferation and differentiation at the level of the hemopoiet-
ic stem cell with consequent ineffective hematopoiesis, peripheral cytopenias
and variable risk of transformation to acute leukemia. Recently, 5-azacytidine

(AZA) has been used to improve clinical outcomes, but despite an initial
response obtained within first nine months of treatment, many patients progress
to leukaemia and die within two years from the therapy start.
Aims: Evaluation of autophagy as a pro-survival compensatory pathway
induced by long-term exposure to AZA in-vivo.
Methods: By reverse-phase protein microarray (RPMA), we analyzed bone
marrow mononuclear cells (BMC) from 19 patients affected of high risk MDS,
treated for 4 months with 5-azacytidine (median age 71 years, M/F=12/5).
Treatment consisted of 4 cycles of 100mg flat dose for 7 days+21 days of
wash-out. In 7 cases the sample after 4 cycles of therapy was matched to the
sample collected before the therapy start. RPMA was used to quantitatively map
45 cell signaling pathway endpoints, including survival, proliferation, drug resist-
ance, apoptosis, and autophagy. In additional 4 patients, BMC have been
exposed to AZA 5uM every 24 hours for three days, then washed and treated
with 1-2.5-5uM chloroquine (CQ, an autophagy inhibitor) for 12-24 hours to
evaluate cell viability using a luminescence assay, changes in protein expres-
sion and cell-cycle by flow cytometry. Dose-response curve was generated for
each drug and each condition, including pre-treatment and wash of each inves-
tigated drug; combination index was detected using the Chou`s method. 
Results: All patients were evaluable for response one month after the 4th
cycle. Three patients were refractory, progressing to AML under treatment and
1 was a late responder (documented response after 7cycles). All other patients
experienced hematologic improvement. Autophagy was induced independent-
ly form the clinical response observed: ATG5, Beclin 1 and LC3B were signif-
icantly elevated after treatment (p values respectively <0.0001, 0.0056 and
0.0124), at downstream of mTOR, since mTORSer2448, AktSer473, Akt-
Thr308, ERKThr202Tyr204 (and in general proliferation markers) were not
affected. After three days of 5uM AZA, CQ inhibited cell growth in a dosage and
time-dependent manner, via G1 cell cycle arrest. Combination index of AZA and
CQ was found to be >1, thereby indicating antagonistic drug interaction, sus-
tained by AZA-mediated autophagy induction.
Summary / Conclusion: Taken together our data confirm the ability of AZA to
activate pro-survival pathways after long term exposure.
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IDENTIFICATION OF CAMPATH-1 (CD52) AS A DRUG TARGET IN NEO-
PLASTIC STEM CELLS IN 5Q- PATIENTS WITH MDS OR AML
K Blatt1,* H Herrmann1,2, M Willmann3, S Cerny-Reiterer1,2, I Sadovnik1, 
S Herndlhofer1, B Streubel4, W Rabitsch5, W Sperr1,2, T Rülicke6, P Valent1,2
1Department of Internal Medicine I, Division of Hematology & Hemostaseolo-
gy, 2Ludwig Boltzmann Cluster Oncology, Medical University of Vienna,
3Department for Companion Animals and Horses, Clinic for Internal Medicine
and Infectious Diseases, University of Veterinary Medicine Vienna, 4Depart-
ment of Obstetrics and Gynecology, 5Department of Internal Medicine I, Bone
Marrow Transplantation Unit, Medical University of Vienna, 6Institute of Labo-
ratory Animal Science, University of Veterinary Medicine Vienna, Vienna, Aus-
tria

Background: The anti-CD52 antibody alemtuzumab (MabCampath) induces
major responses in a group of patients with myelodysplastic syndromes (MDS).
The mechanisms underlying this drug effect remain unknown.
Aims: In the present study, we asked whether CD34+/CD38− neoplastic stem
cells (NSC) express CD52 in patients with MDS (n=29) or acute myeloid
leukemia (AML, n=62).
Results: As assessed by flow cytometry, CD52 was expressed on NSC in 7/10
patients with MDS and isolated 5q-. In most other patients with MDS, CD52 was
weakly expressed or not detectable on NSC. In AML, NSC displayed CD52 in
23/62 patients, namely 4 with complex karyotype including 5q-, one with 5q-
and t(1;17;X), 2 with inv(3), 2 with t(8;21), one with inv(16), one with isolated
del(13q), 3 with trisomy 8, one with monosomy7, and 8 with normal karyotype.
In highly enriched NSC of 5q- patients, qPCR confirmed expression of CD52
mRNA, and clonality of NSC/LSC was confirmed by FISH. Consecutive stud-
ies revealed that CD52-expression correlates with EVI1 mRNA-expression-
levels in NSC, but not with expression of CD300a mRNA expression. The CD52
antibody alemtuzumab induced complement-dependent lysis of
CD34+/CD38−/CD52+ NSC/LSC in all patients examined, but did not induce
lysis in CD52− NSC/LSC. Finally, alemtuzumab inhibited AML-formation in
NOD-SCID-IL-2Rg-/- (NSG) mice.
Summary / Conclusion: In conclusion, our data show that the target-antigen
CD52 is expressed abundantly in NSC/LSC in a group of patients with MDS
and AML, including 5q- patients. These observations may have clinical impli-
cations and may explain clinical effects seen with alemtuzumab in these
patients. 
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FLOW CYTOMETRIC CLASSIFICATION OF 350 TYPE III PNH CLONES IN
ITALY: A MULTI-CETRIC STUDY
Elisa Cannizzo1,* Domenico Susca2, Anna Maria Triolo3, Catia Lo Pardo4,
Francesco Buccisano5, Elisabetta Tedone6, Francesca Messana7, Bianca
Maria Oliva8, Virginia Ottaviano9, Giovanni Carulli9, Giovanni Poletti10, Maria
Stefania De Propris11, Alessandra Stacchini12, Laura Vanelli13, Omar Perbelli-
ni14, Mario Arpinati15, N Viola16, Francesco Gervasi17, Cinzia Armentano Con-
te18, Donatella Tanca19, Paolo Doretto20, Francesco Lanza21, Massimo Geu-
na22, Luigi Del Vecchio23
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sione di Ematologia e Trapianto di Midollo, Azienda Ospedaliera Universitaria
“Policlinico Vittorio Emanuele”, Catania, 4Servizio di Immunoematologia e Med-
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ico Tor Vergata, Roma, 6Centro Trapianti di Midollo Osseo, Divisione di Ema-
tologia II, Ospedale S. Martino, Genova, 7Divisione di Ematologia, Laboratorio
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V. Cervello, Palermo, 8UOC Patologia Clinica, AO Bianchi Melacrino Morelli,
Reggio Calabria, 9Dipartimento dei Trapianti e delle nuove Tecnologie in Med-
icina, Unità di Ematologia, Pisa, 10Laboratorio Unico, Area Vasta Romagna,
Pievesestina (Cesena), 11Divisione di Ematologia, Università La Sapienza,
Roma, 12II Servizio di Anatomia Patologica, AO San Giovanni Battista, Torino,
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Background: So far , three different types of PNH have been described, based
upon the evidence of bone marrow failure (BMF) and hemolysis: a) florid PNH
(hemolysis+/BMF-), b) PNH within a BMF syndrome (hemolysis+/BMF+), c)
subclinical PNH (hemolysis-/BMF+). In any case, the presence of a PNH clone
detected by Flow Cytometry is a prerequisite for PNH diagnosis. In 2010, an
Italian archive of FCM-detected PNH clones (HYPERLINK “http://int.clonepnh.
com/” http://int.clonepnh.com/) was created on a multi-laboratory basis.
Aims: We had two main goals: a) to provide a large dictionary of Italian PNH
clones; b) based upon stringent rules regarding the compilation of records, to
obtain an auto-educational effect on participating laboratories.
Methods: Ninety-one laboratories participated in the project. We analyzed data
from ClonePNH Archive to evaluate: a) how many PNH clones have been iden-
tified so far and how they are classifiable on the basis of the Reason for Test-
ing (RFT) reported in clinical request; b) how many clones received more than
one FCM determinations; c) among these, which was the initial RFT as well as
the fate of the clone. Data refer to analysis registered in ClonePNH Archive up
to 02/20/2013.
Results: Here, we describe the cellular composition and the clonal evolution
of 350 type III (complete defect of GPI-linked proteins) PNH clones identified
during the study. Forty-nine of these clones (16.6%) were accompanied by a
PNH-II clone (partial defect of GPI-linked proteins). Hemoglobinuria was the
most frequent (45.4%) reason for testing (RFT), followed by aplastic anemia
(AA, 17.7%), MDS (11.1%), unexplained cytopenia (UC, 8%), hemolytic ane-
mia (5.7%), , BMF (4.6%), atypical venous thrombosis (3.1%), other (8%). Flu-
orescent Aerolysin (FLAER) was used since 2007, with an increasing % of uti-
lization, from 4% to 60% of cases. CD24 utilization also progressively increased.
CD59 was the most used antigen for RBC typing. The most used gating strate-
gies were based upon physical parameters for RBC, CD45 and/or CD33 vs side
scatter for granulocytes and monocytes. The 350 clones were categorized into
3 classes according to their size, determined as the percent of PNH cells in
peripheral granulocytes: 0.01-10% (134 clones, or 38.3%, defined as “small”),
10.1%>70% (74 clones, or 21.1%, defined as “intermediate”), 70.1%>100%
(131 clones, or 37.4%, defined as “large”). This distribution was significantly dif-
ferent from that expected on the basis of a random distribution within the three
classes (i.e. 10%, 60% and 30%): chi square was 51 with a p value <0.0001.
Ninety-six clones were sequentially studied (with a follow up ranging from 3 to
74 months): Twenty-nine of them (30%) showed a change in category (19
increased and 10 decreased). Just 5 clones jumped from “smallest” to “biggest”
category or vice versa (three increased ant 2 decreased). 
Summary / Conclusion: This is the first multi-laboratory relational database of
FCM-detected PNH clones described so far. An auto-educational goal was reached,
since general sensitivity increased progressively and reagent choice significantly
changed, leading to a stable FCM protocol, consisting of FLAER and CD24 for gran-
ulocytes, FLAER and CD14 for monocytes, CD59 for erythrocytes. As regards clon-
al evolution, the rarity of migration between extreme categories suggests that the
belonging to these ones could be sustained by different backgrounds and pressures,
as suggested by different association with HLA genotypes.
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CYTOGENETIC CHARACTERIZATION OF CD34+ HEMATOPOIETIC PRO-
GENITOR CELLS AND MESENCHYMAL STROMAL CELLS IN MYELODYS-
PLASTIC SYNDROME (MDS)
Maria Pimenova1,* Elena Parovichnikova1, Alina Kokhno1, Elena Domracheva2,
Tatyana Manakova3, Ruben Saribekyan4, Irina Galtseva4, Valeriy Savchenko5
1Chemotherapy of hemoblastoses and BMT, 2Karyology laboratory, 3Physiol-
ogy Laboratory, 4Research Center of Hematology, Moscow, Russian Federa-
tion, 5General director, Research Center of Hematology, Moscow, Russian Fed-
eration

Background: Chromosomal abnormalities play an important role in under-
standing biology of the disease, predicting prognosis and choosing therapeu-
tical approach to MDS patients. It is known that MDS is caused by clonal impair-
ment of hematopoietic stem cell. Moreover dysfunction of bone marrow stro-
ma could also contribute the pathogenesis of the disease.
Aims: To investigate and compare cytogenetic changes in bone marrow (BM)
and peripheral blood (PB) CD34+ hematopoietic progenitor cells and mes-
enchymal stromal cells (MSC) in MDS.
Methods: The study comprised 42 patients: 35 MDS (RA-4, RCMD-15, RARS-
2, RAEB-11, 5q-syndrome-3), 7 transformed to acute myeloid leukemia (AML)
and 7 healthy individuals. Male/female-19/23. Age median was 60 (range 19-
77). Cytogenetic analysis was performed by G-banding and FISH.
Results: BM karyotype was abnormal in 21 (50%) out of 42 pts. We confirmed
the presence of the same abnormalities in magnetically separated BM and PB
CD34+ cells using FISH DNA probes LSI(5q33-q34), LSI(7q31)/CEP7, CEP8,
LSI AML1/ETO, CEPX/CEPY, LSI(20q12) (Vysis, USA), EVI t(3;3),inv(3)(3q26)
Break (Kreatech Diagnostics, Netherlands). The percentage of abnormal BM
cells, BM CD34+ and PB CD34+ cells had no statistical difference (means
62.7%, 69.2% and 70.5% respectively). However, in 3 pts we detected signifi-
cant difference between clone sizes in BM cells and CD34+ cells. In 2 pts with
isolated del(5q) (27% clone) and -21 (25% clone) the percentage of abnormal
nuclei in BM cells was much lower than in CD34+ cells, in which it constituted
75% and 85% respectively, and in 1 pt with -7 clone=60% in BM there was only
26% abnormal CD34+ cells. We didn’t reveal any cytogenetic abnormality in
CD34+ cells from pts with normal BM karyotype. We performed flow cytome-
try (FACS Canto II, BD) to calculate the percentage of CD34 cells in BM and
PB in 8 pts (RCMD-1, RAEB-6, AML-1) using monoclonal antibodies CD34-
FITS and CD45-PE (BD, USA). According to ISHAGE protocol 100,000 events
were counted. In all pts CD34+ cells showed an abnormal granularity and a
large proportion of non-viable cells (mean 6.7%). The mean percentage of BM
CD34+ cells was 4.65% in RAEB pts. There were 0.9% of BM CD34+ cells in
patient with RCMD and 15% in AML patient. The mean percentage of PB
CD34+ cells was 0.4% in RAEB pts. We didn’t detect PB CD34+ cells in RCMD
and AML pts. MSC karyotype was carried out in 26 pts (22 MDS and 4 AML).
We didn’t obtain the growth of MSC culture in 38% pts (16 out of 42) due to a
low proliferation ability of these cells. MSC karyotype from AML pts was nor-
mal. There were structural abnormalities in 2 (9%) out of 22 MDS pts: in one pt
with constitutional inv(9)(p13q21) we detected non-clonal translocation-
46ХY,t(2;22)(p10;q11),inv(9)(p13q21)[1]/46ХY,inv(9)(p13q21)[19] and in the
other pt–clonal abnormality 46ХУ,add(2q)[7]/46ХУ[13]. The 1st pt had only con-
stitutional inv(9) in BM cells and the 2nd one had a complex karyotype. We per-
formed FISH in MSC from 12 pts with cytogenetic abnormalities in BM with
appropriate DNA probes, which didn’t show any of those abnormalities in MSC.
MCS karyotype from all healthy individuals was normal.
Summary / Conclusion: Hematopoietic and mesenchymal progenitor cells in
MDS have different cytogenetic changes. CD34+ cells from BM and PB display
the same abnormalities as whole population of BM cells. Cytogenetic analysis
in MSC revealed structural clonal and non-clonal aberrations in MDS pts, which
were different from BM and CD34+ cells abnormalities in these patients. We did-
n’t obtain any cytogenetic abnormality in MSC from AML pts. Our results sug-
gest that the stroma in MDS is not a part of the malignant clone, but it shows
genetic instability and may play an important role in the pathogenesis of MDS.
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POLYMORPHISMS IN GENES INVOLVED IN DNA REPAIR AND FOLATE
PATHWAY SIGNIFICANTLY IMPACT ON SURVIVAL IN LOW-RISK,
UNTREATED MYELODYSPLASIA
G Visani1,* A Ruzzo2, F Loscocco1, F Graziano1, S Barulli1, E Canestrari2, 
A Volpe3, D Magro4, T Ricciardi1, P Picardi1, E Giacomini2, M Rocchi5, M Mag-
nani2, A Isidori1
1AORMN , Hematology and Stem Cell Transplant Center, Pesaro, 2Depart-
ment of Biomolecular Sciences, Section of Biochemistry and Molecular Biolo-
gy, University of Urbino, Urbino, 3S.G. Moscati Hospital, Hematology and Trans-
plant Center, Avellino, 4Pugliese-Ciacco Hospital, Hematology, Catanzaro,
5Insitute of Biomathematics, University of Urbino, Urbino, Italy
Background: the analysis of polymorphisms in DNA repair genes and folate
pathway could help to identify patients with possible different prognosis and sur-
vival. Single nucleotide polymorphisms (SNPs) and insertion/deletion polymor-
phisms have been described in association with prevalence, progression-free
(PFS) and overall survival (OS) in both solid and hematological cancers. How-
ever, up to now, correlations between polymorphisms of genes involved in DNA
repair and folate pathways have not been demonstrated in patients with
myelodisplastic syndromes (MDS) and low or intermediate-1 IPSS.
Aims: to prospectively evaluate the frequencies of the studied polymorphisms
(XRCC1, XRCC3, TS, MTHFR and APE1), not previously evaluated in MDS;
to investigate the impact of the studied polymorphisms on survival of patients
with low/Int-1 IPSS MDS.
Methods: We prospectively genotyped 54 MDS patients (median age 75 years)
with IPSS low (n=23) or intermediate-1 (n=31) treated with best supportive
care only. Genomic DNA was isolated from 1ml of peripheral blood by means
of commercially available kits. Polymorphisms were determined by PCR-HRM
(High Resolution Melting) assay and restriction digests of PCR products. All
samples were analyzed for the following polymorphisms: XRCC1 194
(rs1799782 C/T, Arg/Trp) and 399 (rs25487 G/A, Arg/Gln), XRCC3 241
(rs861539 C/T, Thr/Met), TS 5’-UTR (2R/3R and rs183205964 G/C) and 3’-UTR
Ins/Del (rs11280056 6bp+/6bp-), MTHFR 677 (rs1801133 C/T, Ala/Val) and
1298 (rs801131 A/C, Gln/Ala), APE1 148 (rs1130409 T/G, Asp/Glu). The char-
acteristics and laboratory features of MDS patients with each polymorphisms
were compared using Х2(chi square)-test and Mann-Whitney test.
Results: The frequencies of genotypes of studied gene polymorphism in
patients with low/Int-1 risk were as follows: Arg/Arg 91%, Arg/Trp 9% for XRCC1
194; Gln/Gln 11%, Arg/Gln 43%, Arg/Arg 46% for XRCC1 399; Met/Met 41%,
Thr/Met 23%, Met/Thr 23%, Thr/Thr 13% for XRCC3 241; 2R/3G, 3C/3G and
3G/3G 50%, 2R/2R, 2R/3C and 3C/3C 50% for TS5’-UTR; Ins/Ins 26%, Ins/Del
50%, Del/Del 24% for TS3’-UTR; Ala/Ala 30%, Ala/Val 46%, Val/Val 24% for
MTHFR 677; Ala/Ala 48%, Gln/Ala 52% for MTHFR 1298 and Glu/Glu 13%,
Glu/Asp 50%, Asp/Asp 37% for APE1 148. No significant associations between
polymorphisms and demographic, clinical or prognostic characteristics were
observed. When comparing all the allele and genotype frequencies according
to OS, the groups of patients with XRCC1 399 Arg/Arg, TS5’-UTR 2R/3G,
3C/3G, 3G/3G, TS3’-UTR Del/Del and MTHFR 677 Val/Val genotypes showed
longer OS (XRCC1 399 Arg/Arg vs non- Arg/Arg P=0.015; TS5’-UTR 2R/3G,
3C/3G, 3G/3G vs 2R/2R, 2R/3C, 3C/3C P=0.03; TS3’-UTR Del/Del vs non-
Del/Del P=0.04 and MTHFR 677 Val/Val vs non-Val/Val P<0.001). On the oth-
er hand, no statistically significant association between XRCC1 Arg194Trp,
XRCC3 Thr241Met, MTHFR Gln1298Ala polymorphisms and OS was found.
In multivariate analysis XRCC1 399 Arg/Arg (P=0.007), TS5’-UTR 2R/3G,
3C/3G, 3G/3G (P=0.038), TS3’-UTR Del/Del (P=0.041) and MTHFR 677
Val/Val (P=0.001) genotypes were independent prognostic factors, significant-
ly associated with longer survival.
Summary / Conclusion: BER gene and folate pathway gene polymorphisms
may affect the prognosis and survival of patients with low-Int-1 myelodisplas-
tic syndrome treated with best supportive care only. If confirmed in larger series,
these polymorphisms could help to identify a subset of patients with short sur-
vival, who could benefit from an early treatment with hypometilating agents
which are, at present, not indicated for the treatment of patients with MDS and
low/Int-1 IPSS. 
Acknowledgements: The study was supported in part by AIL Pesaro Onlus.
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HIGHER LEVELS OF CIRCULATING MYELOID DERIVED SUPPRESSOR
CELLS (MDSC) IN MYELOID DYSPLASTIC SYNDROMES (MDS)
A Kittang1,2,* S Kordasti3, O Bruserud1,2, G Mufti4
1Institute of Medicine, University of Bergen, 2Section for Hematology, Depart-
ment of Medicine, Haukeland University Hospital, Bergen, Norway, 3Depart-
ment of Haematological Medicine, Kings College London, Rayne Institute,
4Department of Haematological Medicine, Kings College London, London, Unit-
ed Kingdom

Background: MDSC is a group of immature cells that can differentiate into den-
dritic cells (DC), granulocytes or macrophages. An expansion of these cells has
been described in many cancers and in autoimmune diseases. Arginase-1-
and ROS-activity, Interleukin (IL)-10 and Transforming Growth Factor (TGF)-
β, take part in direct and indirect inhibition of T cells.
Aims: Our hypothesis is that immunosuppressive effects of MDSC participate
in MDS immunopathogenesis. Chemokine receptors direct leukocyte migration,
and we therefore investigated the levels of CX3CR1, CXCR3 and CXCR4 on
MDSC from MDS patients, to see if this expression could be involved in MDSC
accumulation in MDS bone marrow.
Methods: We investigated the percentages of MDSC in fresh peripheral blood
(PB) from 24 MDS patients and fresh bone marrow (BM) samples from 12
MDS patients from the out-patient clinic at Haukeland University Hospital. 17
of the patients had either RA, RARS or RCMD, 7 patients had MDS with excess
of blasts. We also analysed fresh peripheral blood samples from 5 age-matched
healthy controls. Flow cytometry of PB and BM was performed after red cell-
lysis using the following markers: Live/dead, Lineage (CD3, CD16, CD19,
CD20, CD34, CD56, HLA-DR), CD33, CD11b, CD15, CD66b, CD14, IL-10,
TGF-beta, CX3CR1, CXCR3 and CXCR4. Internal staining was performed with
and without stimulation with IL-6 and IL-1beta. 
Results: We found that cells with MDSC phenotype exist in PB of MDS patients
in higher percentages than in healthy controls, both when comparing healthy
controls (N=5, median 0.7 % (0.4-1.6%) and MDS with less than 5 % blasts
(N=17, median 1.75 % (0.3-3.9%) P=0.031), and when comparing the same
healthy controls with patients with MDS RAEB-1 and RAEB-2 (N=7, median 2.6
% (2.1-17.9%) P=0.003). There was also a significant difference when compar-
ing MDS RA, RARS, RCMD and RAEB-1 and -2 (P=0.031). We found a sig-
nificant correlation between MDSC and blasts in RAEB (Pearsons correlation
significant at the 0.01 level, R2 Linear 0.837). There was no correlation between
MDSC percentages and bone marrow blast percentages in RA, RARS and
RCMD. No correlation was found between subsets of granulocytic and mono-
cytic MDSC and levels of neutrophils or monocytes in blood for neither group.
In peripheral blood CX3CR1 was expressed on a higher level on M-MDSC
than G-MDSC P=0.08. There was higher expression of CXCR3 on G-MDSCs
than M-MDSC (P=0.046), but CXCR4 was higher expressed on M-MDSC than
G-MDSC (P=0.011). In bone marrow, levels of G-MDSC were significantly high-
er than of M-MDSC (N=12, P=0.002), and the same chemokine receptor pat-
tern was observed as in peripheral blood MDSC; CX3CR1 and CXCR4 signif-
icantly higher on M-MDSC (N=10, P=0.013and N=9, P=0.007, respectively). 
Summary / Conclusion: Circulating MDSCs are increased in peripheral blood
of MDS patients, indicating a possible role for these cells in MDS immunopatho-
genesis. Higher expression of chemokine receptors in subtypes of MDSCs
may lead to redistribution of these cells to the bone marrow.
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DOWNREGLULATION OF BNIP3 AND NIX, TARGETS OF HIF-1 ALPHA, IN
HIGH-RISK MYELODYSPLASTIC SYNDROMES AND ACUTE MYELOID
LEUKEMIA
M Lazarini1,* A Duarte1, J Machado-Neto1, P de Melo Campos1, F Pericole1,
F Traina1, S Saad1
1Hematology and Hemotherapy Center, University of Campinas, Campinas,
Brazil

Background: HIF-1 alpha is a key component of hypoxia-responsive regula-
tory pathways and is a transcription factor that regulates several signaling path-
ways involved in cell differentiation, angiogenesis, apoptosis and autophagy.
Expression of HIF-1 alpha protein levels has already been correlated with poor
overall survival and disease progression in myelodysplatic syndromes (MDS).
Among other proteins, BNIP3, NIX and GLUT-1 are targets of HIF-1 alpha.
BNIP3 and NIX are two members of the Bcl-2 family of proteins and regulate
both apoptotic and autophagic pathways. The glucose transporter GLUT-1 par-
ticipates in the control of cell energy metabolism and its activation has been
related to the energy imbalance found in several malignancies. 
Aims: We aimed to characterize the expression of BNIP3, NIX, GLUT-1 and
HIF-1 alpha in bone marrow samples from healthy controls and in patients with
MDS and AML.
Methods: We studied total bone marrow cells from 24 healthy controls, 47
patients at diagnosis of MDS and 41 patients at diagnosis of AML. MDS patients
were grouped in low-risk and high-risk according to WHO
(RAUD/RCMD/del5q/=34; RAEB1/RAEB2=13) and IPSS (low/INT1=41;
INT2/high=6). BNIP3, NIX, GLUT-1, and HIF-1 alpha expression were evaluat-
ed by quantitative PCR. Appropriated statistical analysis was performed and the
data were showed as median.
Results: BNIP3 and NIX expression were significantly decreased in high-risk
MDS and AML patients compared to healthy controls (BNIP3: 5.42 vs. 0.67 vs.
2.8 and NIX: 1.95 vs. 1.03 vs. 0.89 for controls, high risk MDS and AML [WHO],
respectively; P<0.05). When MDS patients were stratified by IPSS, similar
results were found. HIF-1 alpha expression trended to decrease in high risk
MDS and AML compared to healthy controls, although the differences were not
statistically significant (HIF-1 alpha: 0.37 vs. 0.15 vs. 0.24 for controls, high risk
MDS and AML [WHO], respectively; P>0.05). GLUT-1 expression was not mod-
ulated between normal, MDS and AML samples. Interestingly, a positive corre-
lation was observed between NIX and HIF-1 alpha expression (P=0.0001;
r=0.46). No correlation was observed between HIF-1 aplha and BNIP3 or GLUT-
1 expression. 
Summary / Conclusion: We demonstrated that BNIP3 and NIX expression are
significantly decreased in bone marrow samples from high-risk MDS and AML
patients, and a positive correlation between NIX and HIF-1 alpha. It is well
know that HIF-1 alpha protein levels are controlled by oxygen availability result-
ing in the regulation of numerous targeting genes. We then provide evidence
that HIF-1 alpha mRNA levels may be important for the control of NIX expres-
sion. These data point out to a possible role of HIF-1 alpha, NIX and BNIP3 in
MDS pathophysiology.
Supported by FAPESP, CNPq and INCT do Sangue.
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EVALUATION OF A HIGH THROUGHPUT MUTATION-SCREENING STRAT-
EGY IN MYELODYSPLASTIC SYNDROME PATIENTS AND ACUTE
MYELOID LEUKEMIA USING TARGETED-GENE ENRICHMENT TECHNOL-
OGY
M Karimi1,* M Dimitriou1, C Nilsson1, M Jansson1, H Matsson2, P Unneberg3,
S Lehmann1, J Kere2, E Hellstrom-Lindberg1
1Dept. Medicine Huddinge, 2Department of Biosciences and Nutrition, 3Sci-
ence for Life Laboratory, Karolinska Instutet, Stockholm, Sweden

Background: A number of recurrent mutations are implicated in the disease
biology of myelodysplastic syndromes (MDS) and acute myeloid leukemia
(AML). Clinically, there is a continuum between de novo, therapy-related and
secondary AML (t/sAML), and MDS of the various risk categories, but the molec-
ular characteristics of these conditions have not been compared.
Aims: By applying targeted sequencing of a selection of candidate genes with
relevance for both MDS and AML we hypothesized that we would be able to
identify molecular patterns with relevance for the diagnostic and prognostic
process.Sequencing data was validated using the Sequenom methodology,
which potentially could develop into an inexpensive and quick clinical tool.
Methods: We analyzed 200 MDS and AML patients diagnosed according to the
WHO classifications for MDS, MDS/MPN and AML. The cohort included 100
MDS and 100 AML patients and were grouped as follows; 23 RARS/RCMD-
RS/RARS-T, 19 lower-risk MDS with del (5q), 19 RAEB-1 / RCMD, 24 RAEB-
2, 15 CMML, 25 AML following MDS, 11 AML following MPN, 17 therapy relat-
ed AML, and 47 de novo AML.Diagnostic samples were investigated for muta-
tions in 22 genes using Halogenomics™ targeted-gene enrichment technolo-
gy followed by high-throughput sequencing using a pooling strategy of 10 sam-
ples per pool. 
Results: Analysis of sequencing data relieved 223 single nucleotide variations
affecting protein sequences. All mutations found by Halogenomics enrichment,
as well as 9 hot spot mutations in SF3B1, SRSF2 and U2AF35 genes, were val-
idated in individual patients by the Sequenom™ genotyping system. Sequenom
analysis confirmed 100 SNVs, of which 23 were SNPs (according to 1000
Genome) and 77 were defined as mutations. Based on Sequenom data 61/100
(61%) of MDS and 51/100 (51%) of AML samples carried mutations at least in
one gene while 22% and 16% showed more than one mutation, respectively.
TET2, SRSF2, SF3B1, U2AF35 and IDH2 were the most mutated genes while
no mutation was detected in 7 genes ETV6, KDM6A, KIT, MPL, NPM1, SH2B3,
and WT1. The most common mutated genes in the respective subgroups are
shown in Table 1. Gene function analysis revealed that gene mutations in MDS
patients was mainly in Splicing machinary and Epigenetics factors while in AML
patints gene mutations occured more in cell signaling and Oncogenes. 
Summary / Conclusion: We conclude that next generation sequencing of can-
didate genes may help to understand the spectrum of disorders on the board-
er between MDS and AML. Moreover, genotyping by Sequenom may, in the
future, develop into a rapid and cost-effective method for clinical detection of
hot spot mutations in a high troughput manner.

Table 1. Most frequent mutated genes in each subgroup of patients.
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IMPACT OF 5Q BREAKPOINTS ON CLINICAL OUTCOMES IN PATIENTS
WITH IPSS LOW-/INT-1-RISK MYELODYSPLASTIC SYNDROMES (MDS)
AND ISOLATED DEL(5Q) TREATED WITH LENALIDOMIDE IN THE MDS-
004 STUDY 
G Göhring1,* A Giagounidis2, A List3, E Hellström-Lindberg4, M Sekeres5, 
G Mufti6, B Schlegelberger1, J Morrill7, C Wu7, B Skikne7, P Fenaux8
1Institute of Cell and Molecular Pathology, Hannover Medical School, Han-
nover , 2St Johannes Hospital, Duisburg, Germany, 3H. Lee Moffitt Cancer
Center and Research Institute, Tampa, FL, United States, 4Karolinska Univer-
sity Hospital, Stockholm, Sweden, 5Cleveland Clinic, Cleveland, OH, United
States, 6King’s College Hospital, London, United Kingdom, 7Celgene Corpo-
ration, Summit, NJ, United States, 8Avicenne Hospital, Bobigny, France

Background: Deletions of the long arm of chromosome 5 [del(5q)] are the
most frequent abnormalities observed in MDS (Solé F, et al. Br J Haematol.
2000;108:346-56). Proximal and distal del(5q) breakpoints can vary consider-
ably. Breakpoints at the proximal and distal extremes of 5q may result in a
more aggressive disease phenotype (Jerez A, et al. J Clin Oncol. 2012;30:1343-
9). The exact clinical impact of affected 5q regions on overall survival (OS),
acute myeloid leukemia (AML) progression, and response remain largely unde-
fined. 
Aims: This retrospective study analyzed OS, AML progression, and the rate of
RBC-transfusion independence (TI) ≥26 weeks according to the 5q breakpoints
in lower-risk MDS patients with isolated del(5q) treated with lenalidomide, in an
attempt to ascertain if the proximal level of the breakpoints influences OS, AML
progression, or the RBC-TI response. 
Methods: Of 205 MDS patients with International Prognostic Scoring System
(IPSS) Low-/Int-1-risk del(5q) included in a multicenter phase 3 study (MDS-
004; Fenaux P, et al. Blood. 2011;118:3765-76), 137 had isolated del(5q) with
available data on the proximal and distal breakpoints and were included in the
current analysis. Fluorescence R banding cytogenetics were used to deter-
mine 5q breakpoints by central cytogenetics review. OS, time to AML progres-
sion, and rate of RBC-TI ≥ 26 weeks were analyzed according to the most
commonly occurring 5q breakpoints in patients who received lenalidomide from
study start (n=91); i.e. excluding those who were randomized to placebo. 
Results: Overall, the identified 5q breakpoints were q13q34 (6.6%), q14q34
(64.2%), q15q34 (2.2%), q21q34 to q31q34 (26.3%), and q31q35 (0.7%). Clin-
ical outcomes were analyzed according to the most frequent q14q34 breakpoint
versus all other 5q breakpoints. Among lenalidomide-treated patients with
breakpoints at q14q34, baseline characteristics such as age, hemoglobin and
platelet levels, absolute neutrophil counts, and time from diagnosis were sim-
ilar to those patients with other breakpoints. OS was similar for patients with
breakpoints at q14q34 (n=59) versus other positions (n=32) (logrank test
P=0.6533); median OS was 3.8 years (95% confidence interval [CI]: 2.5–not
evaluable [NE]) and 4.4 years (95% CI: 2.3–NE), respectively. Time to AML pro-
gression was comparable for patients with q14q34 versus other breakpoints
(logrank test P=0.2662); 5-year rates were 37.3% (95% CI: 23.7–50.9%) and
34.5% (95% CI: 13.6–55.3%), respectively. Results for time to AML progres-
sion remained similar when analyzed with death as competing risk (Gray’s test
P=0.1442). Rates of RBC-TI ≥ 26 weeks were similar across patients with
q14q34 versus other breakpoints (P=0.830).
Summary / Conclusion: The 5q breakpoint q14q34 was the most frequent
breakpoint among patients with IPSS Low-/Int-1-risk MDS with isolated del(5q),
and was not associated with altered probabilities for AML progression and OS,
or altered rates for RBC-TI ≥ 26 weeks compared with breakpoints occurring
at other positions. These findings suggest that there are unlikely to be any
genes involved in the very proximal portions of the isolated deletion 5q chro-
mosome that may influence response, OS, or progression to AML. 
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PROGNOSTIC IMPACT OF DER(1;7) IN MDS IS DIFFERENT FROM
DEL(7Q)
C Ganster1, C Haferlach2, P Vandenberghe3, S Raynaud4, F Solé5, N Kröger6,
U Platzbecker7, D Haase1, J Schanz1,*
1Hematology and Oncology, University Medicine of Goettingen, Goettingen,
2Munich Leukemia Lab (MLL), Munich, Germany, 3Human Genetics, KU Leu-
ven, Leuven, Belgium, 4Laboratory of Hematology, University of Nice, Nice,
France, 5Institut de Recerca contra la Leucèmia Josep Carreras, Badalona,
Spain, 6Clinic for Stem Cell Transplantation, University Medical Center Ham-
burg-Eppendorf, Hamburg, 7Hematology and Oncology, University of Dres-
den, Dresden, Germany

Background: Der (1;7) (p10;q10) is a rare abnormality in MDS, occurring in
less than 1% of patients with primary MDS (Schanz et al. JCO 2012). The
unbalanced translocation results in a deletion of 7q and a trisomy of 1q. As chro-

mosome 7 is involved in this aberration, der(1;7) was suspected to be associ-
ated with an adverse prognosis. However, less is known about the real prog-
nostic impact of der(1;7) in MDS.
Aims: The present study was performed to analyze the prognostic impact of
der(1;7) as compared to a partial or total monosomy 7 in a multicentric cohort
of patients with MDS.
Methods: In total, 35 patients with der(1;7) were coalesced from 8 European
centers and retrospectively analyzed. The patients were dervived from the
Munich leukemia Lab (n=20), the University of Leuven (n=5), the University of
Nice (n=3), the Institut de Recerca contra la Leucèmia Josep Carreras (n=3),
the University of Goettingen (n=2), the University of Hamburg (n=1) and the Uni-
versity of Dresden (n=1). Additionally, 107 patients with del(7q) (n=45) and -7
(n=62), originating from a monosomy 7 database (Schanz et al., EHA 2012)
were analyzed. Time-to event analyses were performed by the method of
Kaplan and Meier.
Results: Among the 142 patients with der(1;7), del(7q) and -7, 129 patients
(90.8%) showed a primary MDS. A disease-modifying treatment was applied
in 7 (5%) of all patients. In the group of der(1;7), 31 patients (88.6%) showed
the abnormality as an isolated aberration and 4 (11.4%) had one additional
abnormality. As compared to del(7q)/-7, a significantly lower (P=0.01) mean
hemoglobin level was observed (der(1;7): 9.6 g/dl; del(7q)/-7: 10.3 g/dl). Fur-
thermore, the lactate dehydrogenase (LDH) was significantly lower in these
patients (251 U/l in der(1;7); 741 U/l in del(7q)/-7, P<0.001). The bone marrow
blast count, platelet count and ANC count did not show a significant difference.
The median survival was 53.4 months in der(1;7), 23.5 months in del(7q) and
13.8 months in -7 (P<0.01) and the AML-free survival was not reached in
der(1;7), 9.6 months in del(7q) and 6.3 months in -7.
Summary / Conclusion: The prognosis of der(1;7) is better as compared to
del(7q) and patients with der(1;7) show a very low risk of transformation to
AML. Hence, der(1;7)(q10;p10) needs to be prognostically classified independ-
ently from the deletion of 7q that results from this unbalanced translocation.
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CLINICAL SIGNIFICANCE OF ASXL1 MUTATION IN PATIENTS WITH PRI-
MARY MYELODYSPLASTIC SYNDROME AND ITS STABILITY DURING
DISEASE PROGRESSION 
T Chen1,* H Hou 1, C Chen1, W Chou1,2, J Tang,1, M Yao1, S Huang1, B Ko1,
M Tseng1, S Wu1, W Tsay1, Y Chen1,2, C Huang1, Y Lai1, Y Chiang1, F Lee3,
M Liu3, C Liu3, H Tien1
1Division of Hematology, Department of Internal Medicine, 2Departments of
Laboratory Medicine, 3Department of pathology , National Taiwan University
Hospital Taipei, Taiwan , Taipei City, Taiwan

Background: Mutations of the additional sex comb-like 1 (ASXL1) gene were
recently identified in a substantial portion of patients with myelodysplastic syn-
drome (MDS), but the interaction of this mutation with other genetic alterations
and the stability of this mutation during disease progression remain to be deter-
mined.
Aims: We correlated the ASXL1 mutation with clinical characteristics and oth-
er genetic alterations in 455 de novo MDS patients. Paired samples during
disease progression were also analyzed in 108 patients to evaluate the stabil-
ity of ASXL1 mutation.
Methods: According to French-American-British (FAB) classificationfour hun-
dred and fifty fiveadult MDS patients with adequate cryopreserved bone mar-
row cells for study were recruited for gene mutation analyses. The ASXL1 exon
12 until the stop codon was amplified by 3 pairs of primers and sequenced by
another 6 internal primers. Detection of mutations in other genes, including
IDH1/2, JAK2, MLL-PTD, AML1/RUNX1, FLT3-ITD, WT1, NRAS, KRAS, EZH2,
and DNMT3A was performed.
Results: ASXL1 mutations were identified in 106 (23.3%) of the 455 patients
with primary MDS based on the FAB classification and 63 (17.9%) of the 351
patients based on the 2008 WHO classification. ASXL1 mutation was closely
associated with male sex, older age, normal karyotype, chronic myelomono-
cytic leukemia and refractory anemia with excess blasts. The patients with
ASXL1 mutation had significantly higher incidences of concurrent
AML1/RUNX1 mutation (32.2% versus. 7.8%, P<0.001), EZH2 mutation
(23.6% versus. 0.9%, P<0.001), IDH mutation (11.4% versus. 2.3%, P<0.001),
NRAS mutation (8.6% versus. 3.2%, P=0.028), and JAK2 mutation (4.4% ver-
sus. 0%, P=0.019) than those with wild type ASXL1. With a median follow-up
of 58.2 months, there was a significant correlation between ASXL1 mutations
and acute leukemia transformation (36.3% versus. 17.9%; P<0.001). Patients
with ASXL1 mutation had a significantly poorer overall survival than those with-
out the mutation (median, 18.7 months versus. 32.5 months, P<0.001). ASXL1
mutation was an independent poor prognostic factor in all MDS patients
(HR=1.496, CI 95%, 1.040-2.153, P=0.030) and those with normal karyotype
(HR=2.217, CI 95%, 1.253-3.925, P=0.006). To investigate the role of ASXL1
mutation in disease progression, sequential analysis of the gene mutation was
performed in 299 samples from 108 patients, including 32 patients with ASXL1
mutation and 76 patients without the mutation at the beginning. Among the 32
ASXL1-mutated patients,two patientslost the original ASXL1 mutation follow-
ing transplantation; all of the remaining 30 ASXL1-mutated patients retained
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the same mutation during follow-ups, including 17 with acute leukemic trans-
formation. Among the 76 ASXL1-wild patients who were sequentially studied,
only one patient acquired ASXL1 mutation when the disease progressed to
acute myeloid leukemia. Using a more sensitive TA cloning technique, no
ASXL1 mutation could be detected in the initial sample of this patient.
Summary / Conclusion: In conclusion, ASXL1 mutations were associated
with distinct clinical-biologic characteristics and correlated with shorter survival
in MDS patients. Further, sequential analysis showed that ASXL1 mutations
were in general stable during disease progression, but may contribute to dis-
ease progression in few patients.
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A LONGITUDINAL OBSERVATIONAL STUDY ON THE HEALTH-RELATED
QUALITY OF LIFE IN IPSS LOW-RISK MDS - IMPACT OF TIME COURSE
AND TRANSFUSION NEED 
R Stauder1,* T Johnston2, A Smith2, J Droste3, P Fenaux4, A Symeonidis5, E
Hellstrom-Lindberg6, G Sanz7, J Cermak8, O Georgescu9, U Germing10, M
MacKenzie3, O Beyne-Rauzy11, L Malcovati12, A Guerci13, L Sanhes 14, B Sla-
ma 15, E Luno16, D Bowen17, T de Witte3
1Medical University Innsbruck, Department of Internal Medicine V (Haematol-
ogy and Oncology), Innsbruck, Austria, 2Dep. of Health Sciences, Univ. of York,
York, United Kingdom, 3Radboud Univ. of Nijmegen Medical Centre, Nijmegen,
Netherlands, 4Hôpital Avicenne , Université Paris 13, Paris, France, 5Dep. of
Internal Medicine, University of Patras Medical School, Patras, Greece, 6Dept.
of Med., Div. of Hematology, Karolinska Institute, Stockholm, Sweden, 7Dept.
of Hematology, Hospital Universitario La Fe, Valencia, Spain, 8Inst. of Hema-
tology & Blood Transfusion, Praha, Czech Republic, 9Fundeni Clinical Insti-
tute, Bucarest, Romania, 10Universitätsklinik Düsseldorf, Düsseldorf, Germany,
11Groupe Francophone des Myelodysplasies (GFM), Bobigny , France, 12Fon-
dazione Istituto di Ricovero e Cura a Carattere Scientifico Policlinico San Mat-
teo, University of Pavia, Pavia, Italy, 13Centre Hospitalier Universitaire de Nan-
cy, Nancy, 14Centre Hospitalier de Perpignan, Perpignan, 15Centre Hospitalier
de Avignon, Avignon, France, 16Hospital Universitario General de Asturian
Oviedo , Oviedo, Spain, 17St. James’s Institute of Oncology, Leeds Teaching
Hospitals, Leeds, United Kingdom

Background: The EuropeanLeukemiaNet has initiated a prospective, multicen-
ter European Registry (EUMDS) for newly diagnosed IPSS low and intermedi-
ate-1 MDS. In MDS health-related quality of life (HR-QoL) represents an impor-
tant parameter in patient reported outcome as well as in individualized thera-
py planning. Thus, the EQ-5D (European quality group 5 dimensions) descrip-
tive system was used in this registry to evaluate HR-QoL at initial diagnosis and
at follow-up visits every six months.
Aims: To describe the time course as well as the impact of blood transfusions
and hemoglobin (Hb)-levels on HR-QoL in this cohort of MDS-patients.
Methods: Results from EQ-5D Visual analog scale (VAS) were analyzed. A mul-
tiple linear regression model incorporating random effects (allowing both the
baseline score and the rate of change over time to vary between patients) was
performed. Adjusting factors included in the model are age at diagnosis, sex,
WHO-subgroup, country and haemoglobin measured at each follow-up visit.
The effect of transfusions was assessed in two ways: First, all patients that
received any transfusion during follow-up were compared to all patients who
received no transfusions. Second, the transfusion intensity (defined as the aver-
age number of units received per month) recorded for the previous six months
at each visit was included. Interactions between the trend in VAS over time and
the other factors were analysed.
Results: Median age among the first 1000 patients in the registry is 74.2 years
(range 18.7-95.3) with 60.3% male patients and a median follow-up of two
years. 936 patients with a definable follow-up period were eligible for this analy-
sis. The mean VAS at the first visit was 69 (±20 SD). In both regression mod-
els, in the absence of any interacting effects, there was a moderate average
decrease in VAS of approximately 0.2 units per month (95% CI: -0.28, -0.15)
identified. Analyses of the random effects indicated that the baseline VAS var-
ied between patients as did the rate of decrease over time. Older patients had
a lower average VAS score (0.46 lower per life year; [-0.56; - 0.35] 95% CI;
P<0.001). There was no evidence of difference in VAS between men and
women (-2.23 lower among women; [-4.51; 0.04] 95% CI; P=0.055). VAS var-
ied between the diagnostic groups and varied between countries. VAS was
varied by WHO-subtype with RAEB-2 displaying the lowest levels and 5q-syn-
drome the highest (P=0.045). Marked differences between different countries
were also observed (P<0.0001) and there was some evidence that the rate of
decrease in VAS over time varied by country. VAS was positively associated
with Hb values over time: VAS increased by 1.6 for each 1 g/dL increase in Hb
([1.2; 2.01] 95% CI; P<0.001). These effects were consistent regardless of
which of the regression models were examined. Transfused patients had, on
average, lower VAS scores (3.06 units lower [-5.52; -0.59] 95% CI; P=0.015)
than untransfused patients. In addition, there was evidence that the rate of
change in VAS over time was different for transfused and untransfused patients:
no significant change over time among untransfused patients (-0.09
units/months; 95%CI: -0.19, 0.01) but a decline of 0.32 units/month (95% CI: -
0.41, -0.23) in transfused patients. When transfusion intensity that varies over

time is incorporated into the model, higher rates of transfusion are associated
with lower VAS scores (-1.64 lower VAS for each additional unit transfused per
month, 95% CI: -2.84, -0.44). There was no interaction detected between this
effect and the change in VAS over time.
Summary / Conclusion: HR-QoL in MDS is associated with diagnostic sub-
groups, Hb-values and transfusion need. Analyses of time course reveal a
faster decrease in VAS over time in transfused as compared to untransfused
patients. Moreover, high rates of transfusions are associated with lower HR-Qol
VAS. Prevention of transfusion need might sustain and improve the QoL in
MDS patients.
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HIGH DOSES OF ELTROMBOPAG ARE WELL-TOLERATED IN CONJUNC-
TION WITH AZACITIDINE AND THE COMBINATION DEMONSTRATES
ENCOURAGING ACTIVITY IN PATIENTS WITH MDS AND AML.
M Dickinson1,2,* K Herbert1, C Sardjono3, T Le3, E Link3, D Zannino3, S Ruell4,
J Seymour5,6, M Kenealy7, H Prince5,6
1Haematology Department, Peter MacCallum Cancer Centre, East Melbourne,
2Department of Medicine, University of Melbourne, 3Biostatistics and Clinical
Trials Unit, 4Clinical Trials Unit, 5Haematology Department, Peter MacCallum
Cancer Centre, 6Sir Peter MacCallum Department of Oncology, University of
Melbourne, 7Cabrini Medical Centre, Melbourne, Australia

Background: Pre-existing thrombocytopenia in MDS/AML is exacerbated dur-
ing the initial cycles of azacitidine (AZA) therapy, resulting in bleeding risk and
possible platelet transfusion. Eltrombopag is an oral TPO-receptor agonist. In
vitro, it has anti-proliferative effects on AML blasts. Hence, it may have clinical
utility in MDS/AML as a treatment for thrombocytopenia as well as the leukemic
process.
Aims: We wished to assess the safety and initial signal of efficacy of the com-
bination of azacitidine and high doses of eltrombopag in MDS/AML.
Methods: This is a phase-II, single arm, dual-centre, open-label study of esca-
lating doses of eltrombopag with AZA. Inclusion required: a diagnosis of
relapsed or de-novo MDS/CMML/AML with marrow blasts 5-30%; or sympto-
matic cytopenia; or blasts 31-50% if either ≥65 years or previously-treated dis-
ease; and platelets ≤150x109/L. The primary endpoint was the rate of grade
III/IV non-haematological events related to therapy. Secondary endpoints were
AE rates, overall response rates, and survival. Eltrombopag 50 mg/day contin-
uously was begun with AZA 75 mg/m2 d1-5, & 8-9 on a 28d cycle. For patients
with platelets ≤100 there was a 14d pre-treatment with eltrombopag monother-
apy. Intrapatient dose-escalation of eltrombopag to 100 mg, 200 mg and 300mg
fortnightly occurred in those with cycle start platelet counts <75 or nadir ≤50.
Eltrombopag was ceased after 6 months but could be restarted for severe
thrombocytopenia at investigator discretion. 
Results: 17 of a planned 25 patients have been recruited; 6 had received pri-
or therapy for MDS/AML, 11 had baseline marrow blasts ≥10%. Median base-
line platelet count was 37.5 (range 17-127). A median of 8 (2-18) cycles of AZA
and 5(1-11) cycles of eltrombopag have been delivered. 
One patient developed grade-III eltrombopag-related LFT abnormalities
(resolved). There were no other grade III/IV AEs attributable to the combina-
tion. Thrombocytosis resulting in eltrombopag cessation occurred in 4 patients
(at 50, 50, 150 and 200mg), without complications. 10 patients experienced
reversible skin yellowing. Activity was seen in 76%: 4CR, 3CR-marrow, 3 HI-P
(2 unconfirmed), 1 HI-E (unconfirmed), 2 with >50% blast reduction from >20%
(1 also with Hi-P unconfirmed). 2 patients with previously-treated AML pro-
gressed at cycle 2 and one with untreated AML progressed at cycle 10. Platelet
improvement was seen in 53% (8/15) of patients with baseline platelets <100
at median (range) at 63d (21-106) following commencement of AZA. One
patient (7%) had an improvement in platelets following the monotherapy phase. 
Summary / Conclusion: A strategy of intra-patient dose escalation of eltrom-
bopag from 50-300mg with AZA has promising response rates, is well-tolerat-
ed and has an acceptable rate of AE. However, the 14d 50mg eltrombopag
monotherapy pre-phase was insufficient to lead to consistent haematological
improvement. 
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OUTCOMES OF INTERMEDIATE OR HIGH RISK MYELODYSPLASTIC
SYNDROMES (MDS) PATIENTS POST AZACITIDINE AND/OR DECITABINE
TREATMENT FAILURES WITH SGI-110, A NOVEL SECOND GENERATION
HYPOMETHYLATING AGENT (HMA)
C O’Connell1,* R Tibes2, K Walsh3, D Rizzieri4, K Yee5, W Stock6, H Kantar-
jian7, M Savona8, E Griffiths9, P Kropf10, J Issa10, S Naim11, Y Hao11, L Bui11,
G Choy11, M Azab11, G Roboz12
1University of Southern California, USC Keck School of Medicine, Los Ange-
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Pharmaceuticals Inc., Dublin, 12Weill Cornell Medical College, New York, Unit-
ed States

Background: SGI-110 is second generation HMA formulated as a dinucleotide
of decitabine (DAC) and deoxyguanosine delivered as a low volume and phar-
maceutically stable subcutaneous injection allowing longer half-life and more
extended decitabine exposure than DAC intravenous infusion. As previously
reported, the differentiated pharmacokinetic profile offers the potential of
improved biological and clinical activity and safety over currently available
HMAs (Kantarjain et al. ASH, 2012).
Aims: Determine the maximum tolerated dose (MTD), biological effective dose
(BED), the overall safety profile and preliminary efficacy of SGI-110 in
relapsed/refractory MDS patients.
Methods: We report here the clinical characteristics of MDS patients treated
in a randomized Phase 1 Dose Escalation study with two different regimens of
SGI-110 (QDx5 or QWx3). Responses were based on the International Work-
ing Group 2006 MDS Criteria and adverse events were based on CTCAE v4.
Biological activity was assessed by SGI-110 effects on LINE1 methylation in
blood.
Results: Fifteen patients with Intermediate-1 (3), Intermediate-2 (5), High Risk
(6) MDS and 1 with CMML, median age 74 years (range, 46–82), ECOG PS
0/1/2 in 5/8/2 patients respectively, with a median number of prior regimens of
2 (range, 2–6) were enrolled (9 and 6 patients in the QDx5 and QWx3, respec-
tively). All patients enrolled (100%) had prior treatment with decitabine and/or
azacitidine; 87% had prior azacitidine, 53% had prior decitabine, and 40% had
both azacitidine and decitabine as prior treatment. Patients were treated with
doses ranging from 3-125 mg/m2. The BED was determined as 60 mg/m2

QDx5. Responses were observed in 5 patients for an overall response rate of
33% with reported response duration of 28–224 days. Details of each of the 5
responders are shown in Table 1. The median bone marrow blast count at
baseline for the responders was 16.5% while the non-responders were 5%.
Median LINE1 demethylation in responders showed a decrease by -19.3%
compared to -12.0% in non-responders. Marrow CRs were reported in 2 of 8
patients who demonstrated LINE1 demethylation ≥10%. Treatment was well tol-
erated with the most common reported non-hematological adverse events
being injection site pain and diarrhea mostly Grade1, and anticipated hemato-
logical adverse events of neutropenia/febrile neutropenia, thrombocytopenia,
and anemia. The MTD was determined at 90 mg/m2 QDx5. Currently the trial
is enrolling treatment naïve MDS patients in the Phase 2 Dose Expansion Seg-
ment randomized to either 60 or 90 mg/m2 QDx5. Updated results from the
Phase 2 will be presented.
Summary / Conclusion: SGI-110 given as subcutaneous injection was well
tolerated and clinical responses were observed in heavily-pretreated MDS
patients, particularly High Risk patients, who had received prior treatment with
decitabine and/or azacitidine.

Table 1. SGI-110 dose and regimen for MDS patient response outcomes.
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MULTICENTER STUDY EVALUATING THE IMPACT OF HYPOMETHYLAT-
ING AGENTS AS BRIDGING THERAPY TO HEMATOPOIETIC STEM CELL
TRANSPLANTATION IN MYELODYSPLASTIC SYNDROMES
Y Kim1,* J Jang1, J Lee2, I Kim3, J Jang4, H Kim5, S Kim1, Y Min1
1Internal Medicine, Yonsei University Severance hospital, 2Internal Medicine,
University of Ulsan College of Medicine, 3Internal Medicine, Seoul National
University College of Medicine, 4Internal Medicine, Sungkyunkwan University
School of Medicine, Seoul, 5Internal Medicine, Chonnam National University
Medical School, Jeonnam, Korea, Republic Of

Background: Allogeneic hematopoietic stem cell transplantation (alloHSCT)
is the only curative modality for myelodysplastic syndromes (MDS). Recently,
treatment paradigm has changed since the introduction of hypomethylating
agent (HMA) to treatment of MDS. There is little known about effect of HMA to
transplant outcome and appropriate dose and schedule when used as bridg-
ing therapy to alloHCT.
Aims: Therefore this retrospective multicenter study aimed to assess the effect
of pre-transplant HMA on transplant outcome and aimed to determinate the
patient who would benefit from pre-transplant HMA therapy.
Methods: Medical record of 113 patients (male n=69; female n=44) were

reviewed. Patients who received HSCT from 2007 to 2010 were enrolled
regardless of pre-transplant HMA therapy. Five institutions participated. Pri-
mary endpoint event-free survival (EFS) after HSCT. Second endpoint was
engraftment after HSCT. Analysis was done by HMA versus non-HMA.
Results: Eighty-five of the 113 patients were treated with HMA before HSCT
(51 with Azacitidine (AZA), 30 with Decitabine (DCT) and 4 with both alterna-
tively). Twenty-eight patients received HSCT without HMA bridging. The medi-
an age 47 (range 20-69) for HMA group and 42 (range 17-64) for non-HMA
group (P=0.035). Distribution of WHO classification group and IPSS score were
similar criteria (P=0.230 and P=0.328), For HMA group, median number of
HMA administration was 5 cycles (range 1~20). Among HMA treated patients,
21 (18.5 %) achieved CR or marrow CR (mCR) and 4 (3.5 %) achieved PR.
For all patients, median EFS was 29±2 months. IPSS score at diagnosis
(Low/Intermediate (INT)-1 vs. INT-2/ High) affected OS after HSCT (32±3 vs.
25±4 months, respectively; P=0.020). Pre-transplant HMA didn’t affect OS
(P=0.771) and there was also no difference between AZA and DEC (P=0.60).
However, for patient with high blast count (>5% of bone marrow at diagnosis)
pre-transplant HMA therapy had a benefit of 1-yr EFS (16.7 % for non-HMA vs.
67.9 % for HMA, P=0.126) Median time to neutrophil engraftment was 28
(range, 2~380 days) for HMA and 12 (range, 7~18 days) for non-HMA
(P=0.031). Median time for platelet engraftment was 35 for HMA group and 19
for non-HMA group (P=0.052). Effect of HMA to GVHD or graft failure was
uncertain.
Summary / Conclusion: Benefit of bridging therapy of HMA before HSCT was
not definite by this retrospective study. However for a proportion of patients with
high leukemic burden, HMA tended to have benefit for post-HSCT EFS. There
was considerable delay of engraftment among HMA treated patients. Therefore,
pre-HSCT bridging HMA therapy may not be appropriate for all MDS patients.
Prospective trial is required to confirm the benefit and effect of HMA bridging
therapy to HSCT.
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AZACITIDINE PRETREATMENT FOLLOWED BY NON-MYELOABLATIVE
STEM CELL TRANSPLATION IN PATIENTS WITH HIGH RISK MYELODYS-
PLASTIC SYNDROME : PROSPECTIVE, OPEN LABEL, MULTICENTER,
PHASE II TRIAL
J Ahn1,* H Kim1, Y Kim1, Y Min2, J Kim2, J Jang3, C Jung3, I Kim4, H Yoon5, H
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4Department of Internal Medicine, Seoul National University, 5Department of
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sity School of Medicine, Seoul, Korea, Republic Of

Background: Hypomethylating agents(HMA) are commonly used as “ bridg-
ing” therapy to facilitate allogeneic stem cell transplanataion (allo-SCT) prevent-
ing progression during the period while donor is identified and the patients
undergoes pre-transplant screening. However, it is largely unknown whether
treatment with HMA before allo-SCT will affect the results of the transplant and
no prospective data are available.
Aims: In phase II study, we explored the efficacy and safety of azacitidine in
patients with transplant eligible high risk MDS and we analyzed the data to iden-
tify the predictor of survival.
Methods: Patients were enrolled from all participating institutions prospective-
ly. Subjects could have an IPSS score of intermediate- 2 (1.5-2.0) or high
(≥2.5), the age was < 65-year and performance status was 0-2 without serious
comorbid disease. Response was assessed using 2006 IWG MDS response
criteria after 4 cycles of therapy.
Results: A total of 30 subjects were enrolled at the 13 centers from Feb. 2008
to Dec, 2010 and 27 patients could be collected clinical data at analysis. Six
out of 27 patients were excluded because they were diagnosed as intermedi-
ate-1. Among 21 patients, median age was 50 years (range 18-63) and medi-
an follow-up was 25.4 months (range, 21.7-52.9). IPSS categories included
intermediate-2 (11) and high (10). The overall response rate of azacitidine pre-
treatment was 62%: 2 CR, 1 PR and 10 hematologic improvement. During
azacitidine therapy, three (14.3%) patient showed the disease progression (2:
leukemic conversion, 1: died of infection). Fourteen (66.7%) out of 21 patients
received planed non-myeloablative SCT (7: sibling, 7: unrelated) and donor was
not available in 4 (19%) patient. After transplantation, two (9.5%) patients died
as a result of GVHD and colitis, respectively. Disease progression was
observed in 8/14 (57%) transplant patients and 6 of them died of disease pro-
gression. Five patients were alive at last follow-up. The two-year overall sur-
vival and progression free survival was 47.6±10.9% and 32.5±10.8%, respec-
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tively. In univariate analysis, the karyotype and WPSS at diagnosis is the only
predictable factor for overall survival in intention to treat analysis (P=0.016,
0.030).
Summary / Conclusion: Even though high risk MDS patients received azac-
itidine pretreatment followed by allo-SCT, the most common cause of treat-
ment failure is the disease progression especially in high risk karyotype. So,
more intensive consolidative treatment after transplantation may be consid-
ered in high risk patient.
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CLINICAL SPECTRUM AND OUTCOMES OF PATIENTS WITH INHERITED
BONE MARROW FAILURE SYNDROMES: A MAYO CLINIC SERIES OF 55
PATIENTS
S Kenderian1,* M Litzow1, D Gastineau1, L Letendre1, V Rodriguez2, J Gourde2,
S Khan2, W Hogan1, R Abraham3, M Patnaik1
1Hematology, 2Pediatric Hematology, 3Laboratory Medicine and Pathology,
MAYO CLINIC, Rochester, Minnesota, United States

Background: Bone marrow failure syndromes (BMFS) are clonal, heteroge-
nous, stem cell disorders, characterized by progressive cytopenias and hypocel-
lular bone marrows. While most cases are acquired, resulting from myelodys-
plastic syndromes (MDS) and aplastic anemia (AA), there are a spectrum of
Inherited BMFS (IBMFS) associated with multi system abnormalities, immun-
odeficiency and an inherent predisposition for clonal evolution to MDS and
acute myeloid leukemia (AML). Early recognition and multi-disciplinary evalu-
ations are critical for optimal outcomes.
Aims: To identify and describe the spectrum of inherited BMFS at our institu-
tion, with special focus on demographics, clinical characteristics, treatment
strategies and over all outcomes. 
Methods: After an approval by the Institutional Review Board, the Mayo Clin-
ic BMFS database (1990-2012) was evaluated to identify all patients with inher-
ited BMFS. Clinical data was retrospectively abstracted and pathological data
was reviewed. Information analyzed included; presenting features, genetic
aberrations, telomere lengths, presence and magnitude of PNH clone sizes,
details on clonal evolution, treatment strategies and overall outcomes. 

Table 1. Clinical characteristics, treatment and outcomes of patients with
IBMFS.

Results: Three hundred and seventy five patients were diagnosed with an
IBMFS or Severe AA between 1990 and 2012. Of these, 55 (15%) had an inher-
ited BMFS, with the median age of presentation being 13 years (range, 0-61
years). The specific diagnostic categories included; Fanconi Anemia (FA) in 12
(21.8%), Dyskeratosis Congenita (DC) in 14 (25.4%), Diamond Blackfan Ane-
mia (DBA) in 12 (21.8%), Shwachman Diamond Anemia (SDA) in 3 (5.5%),
Thrombocytopenia with Absent Radii (TAR) in 4 (7.3%), Congenital Amegakary-
ocytic Thrombocytopenia (CAMT) in 5 (9.1%), and Pearson syndrome in
1(1.8%). Four patients (7.3%) had a familial BMFS, without a formal diagnos-
tic categorization [IBMFS, not otherwise specified (nos)]. Twenty-seven (49%)
were males. All patients had genetic defects and multi-system abnormalities as
outlined in Table 1. While the majority presented during the first decade of life,
16 (29%) patients were diagnosed with an IBMFS in adulthood [5 with FA
(31.3%), 7 with DC (43.7%), and 4 with IBMFS-nos (25%)]. Fifteen (27%)
patients underwent reduced intensity conditioning (RIC) allogeneic stem cell
transplantation (allo-SCT); 7 with FA, 4 with DC, 2 with DBA, and 2 with CAMT.
Stem cell sources included; 6 (38 %) matched sibling donors, 7 (47%) matched

unrelated donors and 2 (13%) umbilical cord blood units. The 100 day and 5
year, non-relapse mortality rates were 13% and 16% respectively. There was
one patient with DC, who in spite of receiving a RIC conditioning, died from pro-
gressive pulmonary fibrosis. Five patients (9%) had clonal evolution to MDS or
AML. Of these, 3 had FA, one had DBA and one had IBMFS-nos. Cytogenetic
alterations at time of evolution included trisomy 8, complex karyotype, 20q dele-
tion, and monosomy 7. Three of these 5 patients underwent allo-SCT, while the
other two were transplant ineligible (concomitant metastatic vulvar cancer and
active infections). The 5 year overall mortality in the entire cohort of patients with
IBMFS was 15%.
Summary / Conclusion: Approximately 30% of IBMFS can present in adult-
hood, indicating that this is not a disease restricted to the pediatric age group.
Early identification, followed by a multidisciplinary diagnostic and therapeutic
approach, does result in good outcomes. RIC Allo transplant is associated with
low non relapse mortality rates (5 year NRM 16%) and excellent overall and dis-
ease free survivals.
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IMPROVED FATIGUE AND QUALITY-OF-LIFE IN PATIENTS WITH PAROX-
YSMAL NOCTURNAL HEMOGLOBINURIA DURING TREATMENT WITH
ECULIZUMAB: DATA FROM THE GLOBAL PNH REGISTRY 
Petra Muus1,* H Schrezenmeier 2, G Socié3, J P Maciejewski 4, J Szer5, RA
Brodsky6, A Urbano-Ispizua7, M Bessler8, Y Kanakura 9, W Rosse10, G Khur-
sigara 11, C L Bedrosian 11, P Hillmen12
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School of Medicine, Osaka, Japan, 10Duke University Medical Center, Durham,
11Alexion Pharmaceuticals, Inc., Cheshire, United States, 12Department of
Haematology, St James’ University Hospital, Leeds, United Kingdom

Background: Paroxysmal nocturnal hemoglobinuria (PNH) is a rare, progres-
sive, life-threatening disease characterized by chronic intravascular hemolysis
caused by uncontrolled complement activation. PNH can present in all ages;
the median age is approximately 34 yrs. Patients have a highly increased risk
of thrombosis and mortality with approximately 35% of patients dying within 5
yrs, despite best supportive care. PNH symptoms and sequelae of vascular
events decrease patient’s quality of life (QOL) with fatigue as one of the most
common and burdensome problems. The terminal complement inhibitor
eculizumab has been shown to provide a rapid, sustained, and clinically mean-
ingful reduction in intravascular hemolysis and thrombotic events, alleviate
common PNH-related symptoms, and improve survival.
Aims: Assessment of changes in patient-reported QOL and fatigue after 6 and
12 months of treatment with eculizumab.
Methods: As of January 2013, 2013 patients were entered into PNH Registry,
of whom 144 had started eculizumab treatment on or after entry into the Reg-
istry. Completed pretreatment and follow-up study questionnaires were avail-
able for 62 patients with a median age of 41 (10-86) yrs. The questionnaires
were based on Functional Assessment of Chronic Illness Therapy (FACIT)
fatigue evaluations and the European Organization for Research and Treatment
of Cancer (EORTC) QOL and symptom assessments. Mean changes from
baseline were assessed at 6- and 12-month follow-up intervals. Two-sided
paired t-tests were used to assess statistical significance. All patients provided
written informed consent prior to enrollment in the registry.
Results: At baseline patients had a median granulocyte PNH clone size of
86.3%, with median LDH level 5× the upper limit of normal. Median time from
diagnosis to start of treatment was 4 years. After 6 months of treatment, statis-
tically significant improvements over baseline were reported for FACIT-Fatigue
(+6.8, P<0.001) and EORTC assessments of global health/QOL (+12.0,
P=0.002), role (+24.0, P<0.001), social (+17.0, P<0.001), and physical function-
ing (+11.9, P<0.001), fatigue ( -14.7, P<0.001), dyspnea (-15.6, P=0.004), pain
(-8.8, P=0.019), and nausea/vomiting (-6.3, P=0.029). At 12 months these
improvements were maintained, with the majority of assessments showing fur-
ther improvement, with significant changes over baseline also seen in emotion-
al functioning (+12.9, P=0.003) and insomnia (-16.3, P=0.015). At both 6- and
12-months >60% of patients had a ≥3-point improvement in FACIT-Fatigue
score and, with the exception of cognitive functioning, the majority of patients
had a ≥5-point improvement in EORTC functioning scores. At least 40% of
patients had a ≥10-point improvement in all EORTC functioning scores and
symptom assessments of fatigue, pain, and dyspnea at 6 and 12 months with
a ≥10-point improvement in insomnia reported for >40% of patients at 12
months.
Summary / Conclusion: PNH patients in the Global Registry on eculizumab
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reported a significant improvement in fatigue and other PNH-related symp-
toms following commencement of eculizumab therapy. These improvements
were associated with a significant increase in patient reported global health and
QOL. All effects were maintained over the 12 months of assessment. Allevia-
tion of symptoms, such as pain and dyspnea, is consistent with the reduction
of hemolysis and maintenance of circulating nitric oxide levels. Improvements
in fatigue and QOL are very important additional effects of eculizumab in
patients with PNH.
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APPLICABILITY OF A REPRODUCIBLE FLOW CYTOMETRY SCORING
SYSTEM IN THE DIAGNOSIS OF REFRACTORY CYTOPENIA OF CHILD-
HOOD
A Aalbers1,2,* M van den Heuvel-Eibrink1, V Haas3, J. te Marvelde2, A de Jong3,
M van der Burg2, M Dworzak4, H Hasle5, F Locatelli6, B De Moerloose7, M
Schmugge-Liner8, J Stary9, M Zecca10, C Zwaan1, A van de Loosdrecht11, J
van Dongen2, C Niemeyer12, V van der Velden2
1Department of Pediatric Oncology/Hematology, Sophia Children’s Hospital -
Erasmus University Medical Center, 2Department of Immunology, Erasmus
University Medical Center, Rotterdam, 3Dutch Childhood Oncology Group, The
Hague, Netherlands, 4St. Anna Children’s Hospital and Children’s Cancer
Research Institute, Department of Pediatrics, Medical University of Vienna,
Vienna, Austria, 5Department of Pediatrics, Aarhus University Hospital Skejby,
Aarhus, Denmark, 6Department of Pediatric Hematology-Oncology, IRCCS
Ospedale Bambino Gesu, University of Pavia, Rome, Italy, 7Department of
Pediatric Hematology/Oncology, Ghent University Hospital, Ghent, Belgium,
8Department of Hematology, University Children’s Hospital, Zürich, Switzerland,
9Department of Pediatric Hematology/Oncology, Charles University and Uni-
versity Hospital Motol, Prague, Czech Republic, 10Pediatric Hematology, Fon-
dazione IRCCS Policlinico San Matteo, Pavia, Italy, 11Department of Hematol-
ogy, VU University Medical Center, Amsterdam, Netherlands, 12Department of
Pediatrics and Adolescent Medicine, Division of Pediatric Hematology and
Oncology, University of Freiburg, Freiburg, Germany

Background: Refractory cytopenia of childhood (RCC), defined as myelodys-
plasia without an increased blast count, is the most common subtype of child-
hood myelodysplastic syndrome (MDS). Karyotype is normal in the majority
of patients with RCC, and, in contrast to adults with MDS-refractory anemia
(RA), about 80% of children have a hypocellular bone marrow. Although mor-
phologic criteria for diagnosing RCC are strictly defined, differentiating RCC
from the immune mediated bone marrow failure syndrome aplastic anemia
can be challenging. Flow cytometry immunophenotyping has been suggest-
ed to be a valuable addition to morphology in the diagnosis of MDS in adults.
Recently, a reproducible flow cytometry scoring system has been described
as diagnostic tool by Ogata and others in adult low-grade MDS, with a sen-
sitivity of 70% and a specificity of 93% (Ogata et al. Haematologica 2009 and
Della Porta et al. Haematologica 2012).
Aims: We investigated whether the flow cytometry scoring system described
by Ogata and others is applicable in childhood MDS, with emphasis on RCC.

Table 1.

Methods: Bone marrow samples, obtained from 82 previously untreated pri-
mary RCC patients, who were included in the prospective studies EWOG-
MDS 2006 and EWOG-MDS RC06 and diagnosed between June 2005 and
December 2011, were analyzed by flow cytometry. Diagnosis of RCC was
based on WHO criteria for pediatric MDS and confirmed by central review of
bone marrow morphology and histology. Pediatric MDS-RAEB or RAEB-t
patients, low-grade adult MDS patients, healthy individuals, and cytopenic
non-MDS adult and pediatric patients were used as controls. Samples were
evaluated based on the published criteria and cut-offs: CD34+ myeloid blast
cells (parameter 1) ≥2%, CD34+ B-cell progenitors within CD34+ blast cells
(parameter 2) ≤5%, lymphocyte/myeloid blast cell CD45 MFI ratio (parame-
ter 3) ≤4 or ≥7.5, granulocyte/lymphocyte SSC peak channel ratio (parame-

ter 4) ≤6. Patients scored 1 point for each fulfilled criteria; patients scoring 2
or more points were considered likely to have MDS.
Results: The median age of included RCC patients was 10.5 years (range:
1-18 years). Bone marrow was hypocellular in 81% of patients; cytogenetic
analysis was normal in 76% of patients, monosomy 7 was present in 6%, and
other cytogenetic aberrations in 6%. In 35 of 82 patients (43%), insufficient
blast cells and/or granulocytes were present for reliable analysis of all four
parameters. Of the patients who could be evaluated completely, 4 of 47
patients (8.5%) scored ≥2 points, and were thus likely to have MDS accord-
ing to the previously published criteria. The patients who scored positive
were slightly older than the total RCC cohort (median age at diagnosis: 13
years); 2 patients carried a monosomy7, and in 2 patients no cytogenetic
result was obtained due to insufficient metaphases. Results obtained in evalu-
able RCC patients and controls are summarized in Table 1.
Summary / Conclusion: The scoring system proposed by Ogata and oth-
ers is not usefully applicable in RCC due to a limited number of patients that
can be evaluated for all four parameters, and due to a low sensitivity in those
patients that can be evaluated. To evaluate whether other immunophenotyp-
ic abnormalities are present and might aid in diagnosing RCC, more detailed
analyses of myeloid maturation patterns are currently underway.
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IMPROVED PREDICTIVE PROGNOSTIC POWER OF REVISED-IPSS (IPSS-
R) IN A SERIES OF 301 PATIENTS WITH MYELODYSPLASTIC SYNDROME
FROM A SINGLE CENTER. 
H Pomares1,* M Arnan2, E Alonso3, J Grau4, V Navarro-Perez5, L Abenoza2, I
Sánchez-Ortega2, A de Sevilla2, R Duarte6
1Hematology Department, Institut Català d’Oncologia. Hospital Duran i Rey-
nals., 2Hematology Department, Institut Català d’Oncologia. Hospital Duran i
Reynals, 3Patology Department, Hospital Universitari de Bellvitge, L’Hospita-
let, 4Institut Català d’Oncologia. Institut Josep Carreras. Hospital Germans
Trias i Pujol, Badalona, 5Clinical Research Unit, Institut Català d’Oncologia.
Hospital Duran i Reynals, 6Hematology Department, Institut Català d’Oncolo-
gia. L’Hospitalet, L’Hospitalet, Spain

Background: Background: The International Prognostic Scoring System
(IPSS) (Greenberg et al, 1997) has recently been revised (IPSS-R) (Greenberg
et al, 2012) in order to better define the prognostic impact on overall survival
(OS) and risk of transformation to acute leukemia (PFS) in patients diagnosed
with MDS. The variables considered are the same but include five cytogenet-
ic categories (Schanz et al, JCO,2011), new cut off values for cytopenias and
bone marrow blasts and different weighing of these parameters.
Aims: Aims: The purpose of this study was to validate the prognostic value of
IPSS-R respect to IPSS, in a series of 682 patients with MDS.
Methods: Material and Methods: Between 1987 and 2012, 682 patients with
MDS were identified in our database. Among the 682 MDS patients registered,
cytogenetic analysis at diagnosis was available in 301 patients (47%). We eval-
uated the prognostic power of IPSS-R respect to IPSS by Harrell’s C and
Somers’ D statistics, analyzing as endpoints overall survival (OS) and leukemia-
free survival (LFS).

Table 1.

Results: Median age at diagnosis was 71 years (range 29-101). 209 (69%)
were male. WHO diagnosis was: 1% CRDU, 7% RA, 35% RCMD, 20% RAEB-
1, 10% RAEB-2, 25% CMML, the remaining 2% were MDS-U and isolated 5q
deletion. Median follow up was 46.8 months (1.2-213.84). Classification of the
301 patients by IPSS versus IPSS-R is shown in the table. In this comparative
classification, IPSS-R refined the MDS in five prognostic risk groups. Patients
with low-risk IPSS remained on groups of very low (52%) and low risk (46%)
of IPSS-R, while all high risk IPSS spread between high (16%) and very high
risk (84%). However, those classified in Int-1 and Int-2 IPSS categories are
reclassified in the IPSS-R in very low (2% / 0%), low (58% / 10%), intermedi-
ate (34% / 36%), high (6% / 36%) and very high risk (0/36%) respectively.
Kendall’s tau was 0.68 showing a good correlation between IPSS-R and IPSS.
The 71% (5/7) of patients with IPSS INT-1 who were reclassified as high risk
in the IPSS-R had an OS ≤ 30 months, 43% progressed to acute leukemia and
86% of them were transfusion-dependent. OS from 66% (2/3) of IPSS INT-2
group patients who were reclassified as low risk in IPSS-R index was about 60
months, the other patient died for a cause not related with MDS. OS and LFS
were estimated using the Kaplan-Meier method. Both prognostic scores sys-
tems allowed the identification of curves with statistically significant differences
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among the different risk categories (All P<0.001). Harrel’s C and Somers’ D sta-
tistics analysis demonstrated that IPSS-R exhibit a better predictive power and
discriminated prognostic risk more effectively than IPSS (C= 0.656 vs 0.624;
D=0.312 vs 0.247).
Summary / Conclusion: Conclusion: In our series, the IPSS-R score demon-
strated a strong prognostic value for OS and LFS and a greater prognostic
power compared to IPSS. As the decisions on therapy are based on this initial
prognostic risk assessment, the improvement in the definition of risk categories
will directly impact on therapeutic approach. 
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PREDICTIVE ROLE OF WT1 AND RPS14 EXPRESSION IN PATIENTS
AFFECTED BY MYELODYSPLASTIC SYNDROMES RECEIVING AZACITI-
DINE
S Galimberti1,* M Rocco1, T Mingrone1, S Grassi1, E Ciabatti1, A Azzarà1, 
M Petrini1
1Clinical and Experimental Medicine - Hematology, University of Pisa, Pisa,
Italy

Background: Demetylating agents, including azacitidine, represent a valid
therapeutic approach for patients affected by intermediate-2/high risk myelodys-
plastic syndromes (MDS). Different groups previously reported that WT1
expression levels at diagnosis and during follow-up could significantly condition
the prognosis of high-risk MDS patients. Moreover, in the recent years, many
efforts have been spent in order to understand the pathogenesis of the 5q-
syndrome; low levels of RPS14 were previously reported also in MDS interme-
diate-1 patients without 5q- aberration, thus supporting the hypothesis that the
defective ribosomal biogenesis could represent a more general pathogenetic
mechanism.
Aims: 1) to evaluate the WT1 expression levels at diagnosis and during follow-
up of high-risk MDS patients treated by azacitidine; 2) to evaluate the RPS14
expression at diagnosis and its modulation during demethylating therapy; 3) to
correlate these molecular findings with clinical outcome (quality of response,
PFS, OS).
Methods: WT1 and RPS14 mRNA levels have been measured by quantitative
real-time PCR on bone marrow from 33 high-risk MDS patients at diagnosis,
and then after 8, 12, 16, and 24 weeks of azacitidine treatment. Bone marrow
samples from 8 healthy donors (patients who underwent femur surgery) were
used as controls; the stratification in 2 categories (low and high) was defined
according to the median value measured in the healthy donors. Patients’ char-
acteristics (age, sex, IPSS, WPSS, blast count) did not differ between cases
with high or low RPS14 and WT1 levels. At the start of treatment, WPSS was
high or very high in 77% of cases and 49% of patients were transfusion-depend-
ent. When mRNA expression was monitored during the follow-up, increases
≥2.5 folds or decreases ≥0.5 folds were considered as significant.
Results: For the entire series, 2-year overall survival (OS) was 63,2% and 2-
year leukemia-free-survival (LFS) 53,7%. In univariate analysis, LFS was sig-
nificantly affected by the quality of response after 24 weeks (P=0.001) and by
the persistence of erythroid transfusion dependence at 24 weeks (P=0.03). OS
was significantly affected by quality of response at 24 weeks of treatment
(P=0.001) and by the erythroid transfusion dependence at 24 weeks (P=0.002).
For patients with low RPS14 levels, 2-year LFS was significantly shorter (39%
for cases with low RPS14 versus 100%; P=0.018). Also the OS appeared neg-
atively affected by low RPS14 levels (2-year OS of 51% for cases with low
RPS14 expression versus 100% for cases with high levels), but without statis-
tical significance (P=0.08). At diagnosis, WT1 was over-expressed in 63% of
cases; its quantitative expression before treatment did not significantly influence
the quality of response or the long-term outcome. After 16 weeks of therapy,
49% of cases showed a partial or complete response, and only 18% did not
respond at all. At that time-point, WT1 was reduced in the 74% of cases (per-
centage comparable to that of responding cases), with a significant impact on
the 2-year PFS: indeed, 56% of patients with WT1 decreased levels remained
progression-free versus 21% of cases with stable/increased WT1 levels. On the
contrary, 66% of cases had stable, 21% decreased, and 13% increased RPS14
levels. RPS14 levels during the follow-up did not correlate with clinical response
or outcome, predicting the disease status in less than half of patients.
Summary / Conclusion: This study shows that RPS14 and WT1 would be use-
ful molecular markers in the management of high-risk MDS patients receiving
azacitidine. Nevertheless, their role could be different in the different phases of
the disease: RPS14 could further stratify patients at diagnosis, whereas WT1
would be more useful during the follow-up. On this basis, a patient-tailored
approach could be designed: 1) cases with low RPS14 expression at diagno-
sis or with increasing WT1 levels during treatment could be probably treated
for longer periods or, when possible, considered for alternative treatments (allo-
geneic transplantation, lenalidomide).
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HIGH LEVELS OF CEREBLON MESSENGER RNA ARE THE CHARACTER-
ISTIC FEATURE OF LOWER RISK MYELODYSPLASTIC SYNDROMES
WITH 5Q DELETION AND ARE CONNECTED WITH THE EFFICACY OF
LENALIDOMIDE
O Fuchs1,* J Polak1, M Vostry1, A Kostecka1, R Neuwirtova2, M Siskova2, M
Caniga3, D Sponerova3, J Cermak3, J Brezinova4, K Michalova5, A Jonasova2
1Department of Molecular Genetics, Institute of Hematology and Blood Trans-
fusion, 2Department of Hematology, General University Hospital, 3Clinical
Department, 4Center of Oncocytogenetics, Institute of Hematology and Blood
Transfusion, 5Center of Oncocytogenetics, General University Hospital,
Prague2, Czech Republic

Background: Cereblon (CRBN) was named according to its putative role in
cerebral development, especially in memory and learning. CRBN forms an E3
ubiquitin ligase complex with damaged DNA binding protein 1 (DDB1), cullin-4
(CUL4) and regulator of cullin 1 (ROC1). This complex regulates DNA repair,
DNA replication and transcription. CRBN is a primary target of thalidomide ter-
atogenicity (Ito et al., Science 2010; 327:1345-1350). The binding of
immunomodulatory drugs (IMiDs), including lenalidomide, to CRBN is associ-
ated with cytotoxicity of IMiDs and is used to treat multiple myeloma, myelodys-
plastic syndromes (MDS) and lymphomas. Down-regulation of the CRBN
expression is associated with the development of marked IMiDs resistance in
human multiple myeloma cells (Zhu et al., Blood 2011; 118: 4771-4779; Lopez
Girona et al., Leukemia 2012; 26: 2326-2335). Therefore, the CRBN expres-
sion is required for the antimyeloma activity of IMiDs. 
Aims: To gain insight into the role of CRBN in lower risk MDS with 5q deletion
or with normal chromosome 5 and into the mechanisms of lenalidomide action,
we studied the CRBN expression in these two groups of lower risk MDS patients
and in healthy controls.
Methods: Informed consent was obtained from all patients and healthy controls.
Mononuclear cells were isolated from bone marrow [19 MDS patients with 5q-
syndrome, 28 patients with low-risk MDS with normal chromosome 5 (non5q-
) and 15 healthy controls] and from peripheral blood [23 MDS patients with 5q-
syndrome, 19 non5q-patients and 11 healthy controls] by Ficoll-Paque PLUS
gradient separation, washed with phosphate-buffered saline and rest red cells
were lysed. Total RNA was isolated using RNA isolation solvent and comple-
mentary DNA was synthesized from total RNA using SuperScript II reverse
transcriptase. Relative levels of the CRBN mRNA were determined by Taq-
Man-based quantitative real-time PCR and by calculation to the level of house-
keeping glyceraldehyde-3-phosphate dehydrogenase (GAPDH) mRNA. The
experiments were performed in duplicate. Evaluation of 2-ddCt indicates the fold
change in gene expression relative to the control.
Results: The median of CRBN mRNA levels was the highest (3.6) in total RNA
isolated from peripheral blood mononuclear cells of lower risk myelodysplastic
syndromes with 5q deletion, the lower (2.2) in non5q- MDS and the lowest (1.0)
in healthy controls. The similar results were obtained in bone marrow blood
mononuclear cells (medians 3.2 in 5q- syndrome, 2.2 in non5q- and 1.2 in
healthy controls). The differences between all groups were statistically signifi-
cant (P<0.05, Mann-Whitney test). We analysed CRBN mRNA levels before and
in the course of the treatment of 5q- syndrome with lenalidomide. High level of
CRBN mRNA before and during the treatment correlated with sustained
response to lenalidomide. In one 5q- syndrome patient who relapsed after the
discontinuation of successful treatment the level of CRBN mRNA sharply
decreased. This patient did not respond to the second course of lenalidomide
and progressed to RAEB II.
Summary / Conclusion: Low risk MDS patients with 5q deletion have the high-
est levels of CRBN mRNA in comparison to lower risk MDS with normal chro-
mosome 5 or healthy controls. High levels of CRBN mRNA in 5q- syndrome are
necessary for the efficacy of treatment by lenalidomide. Great decrease of
CRBN levels during the treatment by lenalidomide is connected with the
absence of response and the disease progression. 
Supported by IGA MH CR, the research grant NT/13836-4/2012.

P198

ECULIZUMAB PROTECTS AGAINST TE AND PROLONGS SURVIVAL IN
PATIENTS WITH PAROXYSMAL NOCTURNAL HEMOGLOBINURIA: 
AN INTERNATIONAL PNH REGISTRY STUDY
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University of Pennsylvania School of Medicine, The Children’s Hospital of
Philadelphia, Philadelphia, United States, 9Osaka University Graduate School
of Medicine, Osaka, Japan, 10Duke University Medical Center, Durham, 11Alex-
ion Pharmaceuticals, Inc., Cheshire, United States, 12Department of Haema-
tology, St James’ University Hospital, Leeds, United Kingdom

Background: Paroxysmal nocturnal hemoglobinuria (PNH) is a chronic and
life-threatening hematopoietic stem-cell disorder characterized by uncontrolled
complement-mediated hemolysis. Thromboembolism (TE) is one of the lead-
ing causes of mortality in PNH, in large part due to chronic hemolysis and
platelet hyperactivation. Eculizumab, a monoclonal antibody that inhibits ter-
minal complement activation, has been shown in clinical trials to reduce hemol-
ysis and the incidence of TE.
Aims: To assess characteristics associated with TE and mortality and the effec-
tiveness of eculizumab in reducing the occurrence of these outcomes in PNH
patients enrolled in the International PNH Registry.
Methods: Patients are eligible for the Registry if they have a detectable PNH
clone, regardless of disease severity or treatment status. The cumulative inci-
dence of TE was determined using competing risks (to account for bone mar-
row transplantation [BMT] and death), while Kaplan-Meier methods were used
for the cumulative incidence of mortality. Characteristics associated with TE and
mortality were explored using a Cox proportional hazards model with stepwise
selection. Variables examined included: demographics, medical history, symp-
toms, Karnofsky performance score, granulocyte clone size, lactate dehydro-
genase (LDH), red blood cell (RBC) transfusions in the 6 months prior to enroll-
ment, anticoagulant use, BMT (for mortality model), and use of eculizumab
during follow-up as a time-varying covariate.
Results: As of June 30, 2011, 1047 patients were evaluable: mean age 45
years, 51% were female. Anticoagulants (heparin/warfarin) were used by 28%
of patients and eculizumab was used by 51% during follow-up (18% used both).
During a mean follow-up of 22.5 months, there were 16 patients with TE and
51 deaths. Patients treated with eculizumab during follow-up had a cumulative
incidence of TE at 2 years of 1.35%, while those not treated with eculizumab
had TE incidence of 2.61% at 2 years. In the multivariate Cox model, the great-
est associations with TE were recent RBC transfusion (adjusted hazard ratio
[HR]=8.42, 95% CI 2.38-29.79), history of impaired hepatic function (HR=5.22,
95% CI 1.17-23.34), and headache (HR=2.72, 95% CI 0.98-7.51). While con-
trolling for these variables, eculizumab had a protective effect (HR=0.52, 95%
CI=0.18-1.51). The cumulative incidence of mortality in eculizumab-treated
patients was 4.21% at 2 years, while in untreated patients it was 7.01%. The
top 5 reported causes of death (accounting for 68% of cases) were aplastic ane-
mia, cardiovascular disease, PNH, BMT, and AML. In the multivariate Cox mod-
el of mortality, the greatest associations were age 60+ years (HR=6.32, 95%
CI 2.35-17.00), BMT (HR=5.43, 95% CI 2.06-14.32), and Karnofsky score <80
(HR=2.47, 95% CI 1.24-4.92). While controlling for these variables, eculizum-
ab had a protective effect (HR=0.40, 95% CI=0.21-0.77).
Summary / Conclusion: This analysis of a large international cohort of ‘real
world’ PNH patients receiving a variety of treatments (or no treatment) showed
that eculizumab is associated with a reduced risk of TE and mortality, consis-
tent with prior research. Recent RBC transfusion, a surrogate marker for hemol-
ysis, was associated with increased risk of TE. As might be expected, older age,
lower performance status, and BMT were associated with mortality. These data
are limited due to small number of TE and mortality outcomes and should be
interpreted in the context of a contemporary cohort of PNH patients who may
or may not be treated (with either eculizumab and/or anticoagulation).
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MORTALITY BURDEN OF TRANSFUSION DEPENDENCY AND IRON
OVERLOAD IN PATIENTS WITH MYELODYSPLASTIC SYNDROMES. 
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Background: Transfusion dependency (TD) is associated with iron overload
(IO) and a decreased probability of overall survival (OS) in patients with MDS
(Malcovati L et al. J Clin Oncol 2007 25:3505).
Aims: The purpose of this study was to validate the prognostic value of TD and
IO and their impact on life expectancy in our single-centre series of 635 MDS
patients.
Results: Median age at diagnosis 71y (27-101); 411 male; median follow-up
60 months (0-228). Karyotype available at diagnosis in 263 patients (41%) in
whom IPSS-R could be assessed (26% very low risk, 47% low, 17% interme-
diate, 7% high and 3% very high. 31% were TD, as defined by the WPSS,
requiring a median of 4 packed red blood cell (PRBC) monthly transfusions. Our

results confirm that patient age, gender, FAB and WHO subtype, karyotype risk
according to IPSS and IPSS-R, percentage of BM blasts at diagnosis, number
of cytopenias, IPSS, IPSS-R, WPSS, IO at diagnosis and TD were all associ-
ated with overall survival (OS) in this series (P< 0.001 in all cases). Further-
more, TD and the intensity of TD translated into a strong reduction of the life
expectancy of TD-MDS cases compared to non-TD counterparts. A significant
higher standardized mortality ratio (SMR) had been shown in our series in
comparison with the mortality of the general Catalan population, TD vs Non TD
patients (Table 1); SMR 5.3 vs 2.6 in men, and 5.7 vs 2.2 in women. Data also
seen with the intensity of transfusion >2 PRBC vs ≤2 PRBC monthly 6.7 vs 3.8
and >3 PRBC vs ≤3 PRBC; 9.1 vs 4 and IO as serum ferritin ≥ 1000 ng/ml vs
<1000 ng/mL SMR was 6.3 vs 2.9. The negative impact of TD, intensity of TD
and IO was also seen in patients>65. We estimated years of life lost (YLL) attrib-
utable to TD, intensity of TD and IO. Large differences in YLL were observed
by gender (Table 2).
Summary / Conclusion: Our results confirm in our single-center experience
the negative impact of TD, intensity of transfusion requirements and IO on life
expectancy of patients with MDS and indicates that strategies to reduce this
factors may provide a gain of years of life in all MDS population.

Table 1. Transfusion dependency-SMR.

Table 2. Transfusion dependency-intensity of TD and IO-YLL.
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NOVEL 3Q26 DELETION BONE MARROW FAILURE SYNDROME IN A
NEWBORN RESULTING IN DOMINANT NEGATIVE INTERFERENCE OF
HEMATOPOIESIS BY TRUNCATED EVI1/MECOM 
L Van Der Veken1,* M Bierings2, M Maiburg1, F Groenendaal3, A Bloem4, 
N Knoers1, A Buijs1
1Dept. of Medical Genetics, 2Dept. of Pediatric Oncology, 3Dept. of Neonatol-
ogy, 4Dept. of Immunology, University Medical Center Utrecht, UTRECHT,
Netherlands

Background: We report on a patient born with severe congenital abnormali-
ties including macrocephaly, brain MRI abnormalities, bilateral clubfeet, and
bone marrow failure with pancytopenia presenting with none but T-lympho-
cytes in the peripheral blood.
Aims: Characterization of the underlying genetic aberration explaining the
severe clinical phenotype of the patient.
Results: A 824 kb to 868 kb heterozygous deletion on chromosome 3q26.2 was
identified by array-CGH on peripheral blood using an Agilent 180k oligo array
(Amadid 023363). The deletion truncated the 3’ part of EVI1/MECOM and
extended into microRNA 551b (MIR551B). The 3’ MECOM deletion was con-
firmed by FISH using a MECOM specific probe on uncultured peripheral blood
cells in 10 investigated metaphases and 200 interphase nuclei. To assess
whether the deletion was constitutional, FISH analysis was performed on buc-
cal swaps and cultured skin fibroblasts. Loss of one MECOM signal was
observed in 200 interphases, and 10 metaphases of cells derived from buccal
mucosa and skin fibroblasts, respectively, demonstrating the constitutional
nature of the 3’ MECOM deletion. Karyotyping and FISH analysis of both par-
ents did not reveal a structural or numerical abnormality of 3q26.2 MECOM,
indicating the deletion to be de novo. EVI1/ MECOM is a transcriptional regu-
lator essential for maintaining embryonic and adult hematopoietic stem cells by
directly regulating transcription of GATA2. In mouse models, homozygous dis-
ruption of MECOM results in embryonic lethality, with hypocellular bone mar-
row, reduced body size, small or absent limb buds, abnormal development of
the nervous system and heart and massive hemorrhaging. Furthermore,
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MECOM heterozygosity leads to a marked impairment of the self-renewal
capacity of hematopoietic stem cells. In our case the heterozygous deletion
results in 3’ terminal truncated MECOM lacking the C-terminal acidic amino acid
cluster domain (AD) encoding sequences. The AD of MECOM is important for
activation of GATA2 transcription in vitro. This supports the notion that domi-
nant negative interference of normal EVI1/MECOM expression by truncated
amino terminal EVI1/MECOM causes severe bone marrow failure, supposed-
ly by deregulating GATA2 mediated control of hematopoietic stem cell home-
ostasis.
Summary / Conclusion: We will discuss our data in relation to two cases with
a milder phenotype likely to be caused by haploinsufficiency of EVI1/MECOM.
In conclusion, we report on a novel 3q26 EVI1/MECOM deletion syndrome with
multiple severe congenital abnormalities and bone marrow failure due to a
dominant negative effect on EVI1/ MECOM regulated hematopoiesis.
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SPANISH PNH REGISTRY: PNH CLONE SIZE, LDH AND THROMBOSIS
EVOLUTION 
A Villegas1,2,3,* Á Urbano4, E Ojeda5, A González3, M Roncero6, M Cuevas7,
R Córdoba8, A Gaya4, I Jarque9, R Nuñez10, B Arrizabalaga11
1on behalf of PNH Registry, 2Medicina, Universidad Complutense de Madrid,
3Hematology, Hospital Clínico San Carlos, Madrid, 4Hematology, Hospital Clínic
de Barcelona, Barcelona, 5Hematology, Hospital Puerta de Hierro de Majada-
honda, Madrid, 6Hematology, Hospital Virgen de la Salud, Toledo, 7Hematol-
ogy, Hospital General de Burgos, Burgos, 8Hematology, Hospital Infanta Sofía,
Madrid, 9Hematology, Hospital La Fe, Valencia, 10Hematology, Hospital Virgen
del Rocío, Sevilla, 11Hematology, Hospital de Cruces de Barakaldo, Bilbao,
Spain

Background: Paroxysmal Nocturnal Hemoglobinuria (PNH) is a hematopoiet-
ic stem cell disorder caused by a PIG-A gene mutation.
Aims: To analyze epidemiological data obtained from patients enrolled in the
National PNH Registry as well as clone size, LDH and thrombotic status evo-
lution at enrollment, 6 and 12 months.
Methods: We analyzed 111 patients (45 female and 66 male) from 26 sites clas-
sified according to Parker in three groups: classic/hemolytic PNH (group I;
n=54), PNH with another bone marrow disorder (group II; n=32) and subclini-
cal PNH (group III; n=25). We compared in these populations demographic
data, clone size, LDH levels and incidence of thrombosis at enrollment, 6 and
12 months.
Results: Median age at disease onset was 35 y with no statistical differences
among groups. The median age from disease onset to enrollment was 7.7 yrs
(11.6 (0.5-41.2) in group I, 4.1 (0.6-33.8) in group II and 4.7 (0.3-41.8) in group
III, P=0.0084). Previous history of thrombosis was present in 19 patients
(17.1%), 5 of them in group II, 11 were male (57.9%) and 8 women (42.1%),
(P=0.0397). Those patients had 41 thrombotic events in total: 8 (one event), 5
(two events) and 5 (four events). Thrombosis is more common in venous throm-
bosis, but there were some arterial thrombosis. Median granulocytes clone size
at enrollment (n=88) was 60% (0.9-99), 86.5% (20-99.9) in group I, 59% (10-
98.9) in group II and 3.2% (0-20) in group III. Median LDH at enrollment (n=105)
was 643 U/L (135-6000), 1119 U/L (188-6000) in group I (n=52), 866 U/L (135-
2685) in group II (n=28), and 312 U/L (167-752) in group III (n=25), P<0.0001.
10 patients in group II had LDH>1000 U/L and clone size >50% at baseline, so
probably, were not well classified at enrollment. A total of 46 patients are treat-
ed with eculizumab: 36 being classical and 10 in group II. 14 patients started
eculizumab on or after enrollment, 65 have never been on eculizumab, and 5
were treated with eculizumab prior to enrollment but did not continue for differ-
ent reasons (pregnancy, ending trial, government criteria, etc). No patient on
eculizumab has presented a new thrombotic event. One patient not treated (in
group I) has presented with thrombosis at 6 months. At 6 months, clone size is
87.3% (24.5-100) in group I (n=21), 45.4% (5.0-98.9) in group II (n=12) and 2%
(0.0-15) in group III (n=13), P<0.0001. At 12 months, clone size is 82.4% (18.1-
99.2) in group I (n=11), 84.0% (31.6-99.5) in group II (n=7) and 2% (0.0-6.5) in
group III (n=7), P<0.0007. Median LDH at 6 months (n=72) is 501 U/L (112-
4467), 492 U/L (160-4467) in group I (n=36), 739 U/L (153-2317) in group II
(n=22), and 391 U/L (112-778) in group III (n=14), P=0.0013. At 12 months, the
median is 396 (205-5509) in group I (n=26), 525 (214-2701) in group II (n=14)
and 379 (189-655) in group III (n=9), P= 0.2999. LDH ratio (patient value/ULN)
is also significant at enrollment (P<0.0001) at 6 months (P<0.0001) and at 12
months (P=0.0316).
Summary / Conclusion: 17.1 % of patients presented with history of throm-
bosis at enrollment, but most of them had a history of several thrombotic events. 
Patients treated with eculizumab have never had a new thrombotic event. One
patient present venous thrombosis at 6 months and still is without treatment.
LDH levels and LDH ratio are significantly higher in patients with classical PNH,
lowering with eculizumab treatment at 6 and 12 months. Granulocyte clone
size is statistically significant higher among patients with classical PNH with
hemolysis at enrollment, 6 and 12 months and does not change in groups I and
II although it appears to increase in group II. The data showed that PNH is an
evolving disease with some cases from group II moving to group I over time.
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EUROPEAN PATTERN AND IMPACT OF THE USE ERYTHROPOIETIC
AGENTS (ESAS)IN LOW AND INT-1 RISK MDS WITH PROPENSITY SCOR-
ING TECHNIQUES IN OBSERVATIONAL LONGITUDINAL STUDIES.
H Garelius1,* W Johnston 2, A Van de Loosdrecht3, S Park4, L de Swart5, 
R Stauder6, A Symeonidis7, G Sanz8, J Cermak 9, O Georgescu10, M Skov
Holm11, U Germing12, P Fenaux13, M MacKenzie 14, L Malcovati15, K Madry16,
A Medina Almeida17, David Bowen18, T de Witte19, A Smith20, E Hellström-Lind-
berg21
1Department of Medicine, Section of Coagulation and Hematology, Sahlgren-
ska University Hospital, Göteborg, Sweden, 2Epidemiology and Genetics Unit,
University of York, York, United Kingdom, 3Department of Hematology, , VU
Institute of Cancer and Immunology ,VU University Medical Center Amster-
dam, Amsterdam, Netherlands, 4Department of Hematology, , Hospital Côchin,
Paris, France, 5Department of Hematology, , Radboud University Nijmegen
Medical Centre, Nijmegen, Netherlands, 6Department of Internal Medicine V
(Haematology and Oncology), Innsbruck Medical University, Innsbruck, Austria,
7Hematology Division Dept of Int. Medicine , University of Patras Medical
School, Patras, Greece, 8Department of Medicine, Hospital Universitario y
Politecnico La Fe, Valencia, Spain, 9Department of Hematology, Institute of
Hematology & Blood Transfusion, Prague, Czech Republic, 10Department of
medicine, Fundeni Clinical Institute, Bucharest, Romania, 11Department of
Hematology,, Aarhus University Hospital, Aarhus, Denmark, 12Dept. of Hema-
tology, Oncology and Clinical Immunology, Heinrich-Heine University , Dussel-
dorf, Germany, 13Service d’hématologie clinique, Hopital Avicenne (AP-HP)
/Université Paris 13, Paris, France, 14Department of Hematology, Radboud
University Nijmegen Medical Centre, Njmegen, Netherlands, 15Department of
Hematology Oncology, Fondazione IRCCS Policlinico San Matteo, University
of Pavia, Pavia, Italy, 16Department of Hematology, Oncology and Internal Dis-
eases, Medical University of Warsaw , Warsaw, Poland, 17Instituto Português
de Oncologia de Lisboa, Lisbon, Portugal, 18St. James’s Institute of Oncology,
Leeds Teaching Hospitals, Leeds, United Kingdom, 19Department of Hematol-
ogy, Radboud University Nijmegen Medical Centre, Nijmegen, Netherlands,
20ECSG, Department of Health Sciences, University of York, York, United King-
dom, 21Department of Med., Div. of Hematology , Karolinska Institute, Stock-
holm, Sweden

Background: The EU MDS Registry is a non-interventional, observational lon-
gitudinal study enrolling patients with lower-risk MDS <3 months from diagno-
sis. Between 2008 and 2011 1000 patients were recruited from 14 countries and
118 sites, with a follow-up every 6 months. 
Aims: This substudy aims to describe the usage of erythropoietic agents
(ESAs), and the impact of treatment on overall survival and transfusion patterns
in anemic patients. 
Methods: Two cohorts were investigated; all patients for distribution of ESA
usage, and patients with hemoglobin levels <10 g/dL at registration for the eval-
uation of outcome. The effect of ESA treatment on survival and other outcomes
was assessed using a proportional hazards model. To account for the non-ran-
domised use of ESA within the cohort, a propensity score for receiving ESA
treatment was derived using logistic regression and included in the proportion-
al hazards modeling.

Figure 1. Time to first transfusion in ESA-responders vs ESA nn-respon-
ders P=0.0011.

Results: The ESA use varies by country, varying from 16.7% in Poland to
61.1% of the patients in Denmark, as did the pre-treatment Hb levels (range:
4.6-14.9 g/dL). Of the first 1000 patients (median age 74.6 years, range=18.7-
95.3), 487 patients (median age 75.8, range: 42-95) were ESA-treated. The
median duration of treatment was 8.1 months (0-48 months). The majority of
patients started ESA within 6 months after their first visit. In a multivariable
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logistic regression model, the strongest predictors of receiving ESA were coun-
try, WHO diagnosis subtype, baseline hemoglobin, the percentage of bone
marrow blasts and age at diagnosis. The outcome cohort consisted of 419
patients; 260 received ESA and 159 were untreated before their second visit.
For a treated patient to be classed as a responder there had to be at least 28
days between the start of ESA treatment and their second visit, with an
increased Hb to >10 g/dL or an increase of at least 1.5 g/dL. A patient with trans-
fusions prior to receiving ESA was considered a responder if the transfusion
need was abrogated for at least 56 days. Responders appear to have a longer
time to first post-ESA transfusion. (P<0.0011) (Figure 1) Median time to trans-
fusion in patients transfused before start of ESA was 5 months (IQR: 2.8-30
months) compared to 15 months (IQR: 3.9-47 months) in patients with no pri-
or transfusions (P=0.0064). The proportional hazards model shows a (non-sig-
nificant) decreased risk of death (HR=0.74, 95% CI:0.51-1.08, P=0.11) asso-
ciated with ESA treatment. 
Summary / Conclusion: There are marked variations in the patterns of ESA
usage across Europe. Treatment with ESA is associated with a tendency to
improved survival. Patients starting ESA treatment before receiving transfusions
experienced a longer delay in the onset of a regular transfusion need, with
ESA–responders having a significant longer time to transfusion after starting
ESA compared to non-responders.
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HYPOMETHYLATING AGENTS DOES NOT IMPROVE OVERALL SUR-
VIVAL IN PATIENTS DIAGNOSED WITH CHRONIC MYELOMONOCYTIC
LEUKEMIA (CMML) COMPARED TO HISTORICAL DATA
D Alfakara1, C Hanson2, A Swedeh1, M Elliott1, S Hashmi1, A Wolanskyj1, 
W Hogan1, M Litzow1, A Al-Kali1,*
1Hematology, 2Hematopathology, Mayo Clinic, Rochester, United States

Background: CMML is a clonal hematopoietic disorder that is characterized
by a mix of myelodysplastic and myeloproliferative features where its patholog-
ic process is not fully understood and its natural course is variable. Hypomethy-
lating agents (HA) (azacitidine and decitabine) have been approved for the
treatment of myelodysplastic syndromes (MDS) and CMML. However, previ-
ous studies have included small numbers of patients (pts) who received azac-
itidine (AZA) and decitabine (DAC) as a treatment for CMML.
Aims: To study the overall response (OR) rates and median overall survival
(mOS) in pts who received HA for the treatment of CMML.
Methods: A retrospective chart review of pts diagnosed with CMML at Mayo
Clinic Rochester between 1994-2011 was done. All information including hema-
tological labs, bone marrow biopsies results, treatments and responses were
obtained from medical records. OR was defined as complete remission (CR),
partial remission (PR), marrow remission (MR) and hematological improve-
ment (HI), based on modified International Working group (IWG) criteria in
MDS (Cheson B et al Blood 2006). IRB approval was obtained in accordance
with Helsinki declaration. Comparison between two groups was done using
Wilcoxon test, while mOS were calculated using Kaplan-Meier estimates via
JMP software V.9.
Results: We found 269 pts diagnosed with CMML, 67% of which were males
with a median age of 72 years. Median hemoglobin (Hgb) was 10 mg/dL, white
blood cells (WBC) 12x109/L, platelets 88x109/L, and peripheral blood (PB)
blasts 0, bone marrow (BM) blasts 4%. Cytogenetics was diploid in 62% (168
pts). Only 25 pts (9%) were considered CMML-2 per WHO criteria. Median
overall survival was 515 days. A total of 36 (13%) out of 269 pts received HA
(group 1) while 233 (87%) did not receive HA (group 2); of the HA treated
patients, 29 (81%) pts received DAC and 7 (19%) pts received AZA. In group2,
69 (30%) pts were treated with other therapies including hydroxyurea, ima-
tinib, prednisone, intensive chemotherapy, or multiple other treatments. No sta-
tistical difference was found when comparing both groups where group 1 had
median Hgb was 11 mg/dl, WBC 12x109/L, platelets 58x109/L, and PB blasts
0, BM blasts 4%, compared to group 2 of 10, 12, 93, 0,4, respectively. Median
OS was not statistically significant between the 2 groups (group 1 of 569 vs
group 2 of 513, P=0.39). On multivariate analysis, age, Hgb, platelets, and BM
blasts were significant for mOS, but not WBC, PB blasts or HA treatment
(P=0.22). Even with subgrouping pts to BM blasts ≥5% or CMML2 (per WHO
definition), no statistical significance was found between both groups (P=0.65,
P=0.07, respectively). In HA group, 6/32 (19%) pts achieved CR, 5 pts (16%)
MR, 3 pts (9%) HI, with a total OR of 44% (in the DAC arm, CR/MR rate was
42%). Median OS for responders (CR/MR) was not statistically significant from
non-responders (1083 days vs 409 days, P=0.25). Leukemic transformation
into AML was seen in 9/36 (25%) pts in group 1 compared to 11% in group 2
(P=0.028).
Summary / Conclusion: HA are effective therapies in treating pts diagnosed
with CMML. HA responders did have better mOS than non-responders but did
not reach statistical significance. When compared to historical data of pts who
never received HA, HA did not have a improve mOS; both in univariate and mul-
tivariate analysis. Our results were limited by small number of pts and being
retrospective, therefore more prospective and larger studies are needed to elu-
cidate the effect of HA on CMML pts.

Multiple myeloma: Biology 1
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ANTI-MYELOMA ACTIVITY OF A NOVEL ALKYLATING AGENT MELPHA-
LAN-FLUFENAMIDE 
D Chauhan1,* A Ray1, KViktorsson2, J Spira3, C Paba-Prada1, P Richardson1,
R Lewensohn2, K Anderson1
1Medical Oncology, Dana-Farber Cancer Institute, Boston, United States,
2Department of Oncology, 3Oncopeptides, AB, Karolinska Institutet, Stock-
holm, Sweden

Background: Despite several recent advances with novel biological agents,
multiple myeloma (MM) remains incurable due to the development of
relapsed/refractory disease in the majority of patients. The alkylating agent
melphalan in combination with prednisone is a standard MM treatment in the
non-transplant candidates. High-dose melphalan (HDM) together with autolo-
gous stem cell transplantation (ASCT) has enhanced progression-free and
overall survival in transplant candidates. Addition of novel therapies such as
bortezomib, thalidomide, or lenalidomide into the transplant paradigm as induc-
tion, consolidation, and maintenance has further improved patient outcome.
Recent research efforts, in Sweden, focused on the development of melpha-
lan prodrug to enhance the therapeutic potential of melphalan. Melphalan-flufe-
namide (Mel-flufen) is an aminopeptidase N-activated prodrug of melphalan,
which enables a more rapid and greater intracellular delivery of melphalan.
Mel-flufen has undergone phase-I/IIa clinical trials in solid tumors. Here, we
examined the anti-MM activity of mel-flufen using various MM cell lines and
patient MM cells, as well as murine models of human MM. 
Aims: To study the effects of a mel-flufen on MM cell growth and survival in
the bone marrow microenvironment in vitro and in xenograft models of human
MM. To determine whether the combination of a mel-flufen with other anti-MM
agents triggers synergistic or additive anti-MM activity.
Methods: MM cell lines, patient MM cells, and the human MM xenograft ani-
mal model were utilized to study the antitumor activity of mel-flufen. In vitro
assays included measurement of intracellular melphalan, cell viability and apop-
tosis, Transient transfections, aminopeptidase N activity, and capillary-like tube
structure formation assays. Statistical significance was derived using the Stu-
dent’s t test. Synergistic anti-MM activity of mel-flufen was obtained with
isobologram analysis.
Results: Treatment of MM cells with low doses of mel-flufen induces a more
rapid and higher intracellular concentrations of melphalan than is achievable
by free melphalan. Analysis of mel-flufen cytotoxicity showed significantly low-
er IC50 of mel-flufen than melphalan; and importantly, mel-flufen triggers apop-
tosis in melphalan-, and bortezomib-resistant MM cells. Low concentrations of
mel-flufen (0.5 micromolar) are able to trigger more potent and greater DNA
damage than is observed in cells treated with higher concentrations (3 micro-
molar) of melphalan.Aminopeptidase N, one of the peptidases mediating mel-
flufen hydrolysis to melphalan, is highly expressed in MM cells; and knockdown
of aminopeptidase N with siRNA attenuated mel-flufen induced cytotoxicity.
Furthermore, mel-flufen-triggered apoptosis in MM cells was associated with
activation of caspases and PARP cleavage, as well as induction of DNA dam-
age, p53, and p21. Using knockdown and knockout cell models, we show that
blockade of p21 abrogates mel-flufen-induced cytotoxicity. Moreover, melflu-fen
inhibits MM cell migration and tumor-associated angiogenesis. A head-to-head
efficacy analysis using our human MM xenograft model showed a more potent
inhibition of tumor growth and prolonged survival in mice treated with mel-
flufen than mice receiving equimolar doses of melphalan. Finally, combining
mel-flufen with lenalidomide, bortezomib, or dexamethasone triggers syner-
gistic anti-MM activity.
Summary / Conclusion: Our preclinical study supports clinical evaluation of
mel-flufen to enhance therapeutic potential of melphalan, overcome drug-resist-
ance, and improve MM patient outcome.
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METABOLOMIC PROFILING IDENTIFIES MECHANISMS REGULATING
HYPOXIA-INDUCED DRUG RESISTANCE IN MULTIPLE MYELOMA.
P Maiso1,* Y Aljawai1, A Sacco1, S Breitkopf2, M Moschetta1, Y Mishima1, 
J Asara2, A Roccaro1, I Ghobrial1
1Medical Oncology, Dana-Farber Cancer Institute, 2Division of Signal Transduc-
tion/Mass Spectromety Core, Beth Israel Deaconess Medical Center, Boston,
United States

Background: Multiple Myeloma (MM) is the second most prevalent hemato-
logical malignancy and remains incurable, with a median survival of 3-7 years.
However, despite the success of the new treatments, most patients still suc-
cumb to their disease. In about 20-25% of high-risk patients, MM progresses
rapidly and does not respond to conventional therapies leading to rapid
extramedullary disease and demise of these patients. One such regulator of
dissemination and drug resistance is the dynamic process of oxygen depriva-
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tion or hypoxia. A number of studies show that hypoxia promotes neo-angio-
genesis, cancer progression, epithelial-mesenchymal transition (EMT), acqui-
sition of metastasis potential and stem-cell features, as well as resistance to
therapy by activating adaptive transcriptional programs. Targeting hypoxia, and
the metabolic pathways regulated by hypoxia in the tumor cells, could lead to
novel opportunities for cancer therapy. Rapidly proliferating hypoxic cancer
cells undergo a “metabolic switch” to anaerobic glycolysis. This altered energy
metabolism has been shown to be associated with activated oncogenes and
mutant tumor suppressors, which are more prevalent in patients with high-risk
MM.
Aims: Examine the role of HIF1A and HIF2A in regulating drug resistance in
vitro and in vivo. Identify specific hypoxia-regulated genes and regulators of
energy metabolism leading drug resistance in MM.
Methods: The effect of hypoxia was analyzed in different MM cell lines (MM1S,
RPMI8226, U266 and H929) in basal conditions and after the treatment with
bortezomib, dexamethasone or melphalan. The cytotoxicity was analyzed by
means of MTT assay. Cell cycle and apoptosis studies were performed by flow
cytometry. Proteomic changes induced after treatment were analyzed under
normoxic and hypoxic conditions by western-blotting. Gene expression profile
of MM1S cells treated with bortezomib was compared in normoxia vs hypoxia
using D-chip software. Genes with expression changes greater or lower than
2 fold in either direction were selected. HIF1A and HIF2A knockdowns were per-
formed in MM1S using lentiviral vectors. For metabolite collection, samples
were re-suspended using HPLC grade water for mass spectrometry and ana-
lyzed using a 5500 QTRAP hybrid triple quadrupole mass spectrometer
(AB/SCIEX) coupled to a Prominence UFLC HPLC system (Shimadzu). A total
of 254 endogenous water soluble metabolites were analyzed.
Results: We observed that hypoxic conditions (12 hours at 0.7% of oxygen lev-
els) suppressed the effect of melphalan and more significantly the effect of
bortezomib. At the transcriptional level and protein level, we observed that cells
treated with bortezomib in hypoxic conditions affected a large number of
genes/proteins involved in cell cycle, cell death, glucose metabolism and the
Wnt signaling pathway. Hypoxia blocked cell cycle progression, which was
accompanied by p21, p53 and p57 up-regulation. In addition, apoptosis path-
ways were inhibited after exposure to hypoxia including inactivation of caspas-
es3, 8 and 9 and PARP cleavage. HIF1A and HIF2A knockdowns restore the
effect of bortezomib in MM1S and increased the percentage of apoptosis in cells
treated with bortezomib under hypoxic conditions. To further explore the role of
hypoxia in the regulation of tumor metabolism, metabolomic studies were per-
formed to characterize metabolic alterations following bortezomib treatment.
This analysis revealed that hypoxic tumor cells treated with bortezomib show
significant metabolic changes involving multiple pathways, the most significant
of which are intermediates in glucose and, sucrose metabolism. Bortezomib
treatment under hypoxic conditions was accompanied by a significant decrease
in UDP-D-glucose, UDP-D-glucuronate, and glutathione disulfide.
Summary / Conclusion: Hypoxic conditions are essential for drug resistance
and glucose utilization. These data provide new therapeutic targets and asso-
ciated biomarkers for the treatment of Multiple Myeloma.
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GENOMIC CHARACTERIZATION OF THE PUTATIVE MULTIPLE MYELOMA
STEM CELLS CLONE REVEALS COPY NUMBER ALTERATIONS (CNAS)
POSSIBLY CORRELATED WITH THE ORIGIN OF DISEASE 
M Martello1,* C Terragna1, G Martinelli1, E Borsi1, E Zamagni1, L Pantani1, 
P Tacchetti1, B Zannetti1, K Mancuso1, F Dico1, M Cavo1
1Department of Experimental Diagnostic and Specialty Medicine, University of
Bologna, Bologna, Italy

Background: Although the advances in Multiple Myeloma (MM) therapy and
the introduction of novel-agent-based regimens, the disease remains incur-
able. The existence of Myeloma Propagating Cells (MPCs) is supposed to be
one of the major causes of MM drug-resistance, leading to relapse. However,
very little is known about the molecular characteristics of MPCs, even if some
studies suggested that these cells have phenotypic characteristics resembling
the memory B cells that reside in the CD138- compartment.
Aims: To molecularly characterize the CD138+ neoplastic clone and the mem-
ory B cells located both in BM and in PBL.
Methods: We collected the CD138+ and CD138-19+27+ cell fractions from
bone marrow (BM) and peripheral blood (PBL) of 50 newly diagnosed MM
patients (pts), 7 MGUS pts and 15 relapsed pts. For several pts we collected
buccal swab sample as a negative control. The complete set of genomic aber-
rations was evaluated by SNP Array 6.0 (Affymetrix) and the identification of
copy number alterations was performed with Genotyping Console and Partek
Genomics softwares.
Results: Both BM and PBL CD138+ cell fractions showed exactly the same
genomic macro-alterations. In contrast, in the CD138-19+27+ cell fractions
from BM and PBL any macro-alteration was detected, whereas several micro-
alterations (range: 1-834 Kb) unique of the memory B cells clone, were high-
lighted. We observed that these micro-alterations are located out of any genom-
ic variants region (Database of Genomic Variants, DGV) and, therefore, presum-
ably associated to the MM pathogenesis. In particular, these micro-alterations

involved the following genes: HMGCLL1, DLGAP2 and RCOR3, PRR16, TSC1,
ETS1, RBFOX1 , identified in CD138-19+27+ derived from PBL and BM,
respectively. These genes are involved in pathways related to the cholesterol
metabolism, the embryonic development and the transcriptional regulation.
Interestingly, three focal micro-deletions (involving SKT, CES1P1, MIR650)
were shared both by the PBL and the BM memory B cells clones. In particular,
the MIR650 gene is located on chr22 in the immunoglobulin lambda gene locus,
thus directly controlling its expression and also targeting the expression of sev-
eral cell cycle genes; indeed, its physiological function allows the inhibition of
the cell cycle progression by regulating p16INK4-mediated pathway. By apply-
ing a more stringent analysis, the CD138-19+27+ cell fraction obtained from all
pts analyzed showed a unique micro-deletion (410 Kb) on chr14, involving
JAG2, BRF1, PACS2, NUDT4 and BTBD6. This deletion has been already
described as involved in a pediatric syndrome of chr.14q, and its presence is
correlated to a variety of developmental disorders and mental retardation.
Summary / Conclusion: Reported data suggest that the MM CD138+ clone
might resume the end of the complex process of tumorigenesis, proven by the
presence of numerous macro-alterations, which might be probably due to an
established genomic instability. In contrast, the memory B cells, which lack
these macro-alterations, have some intriguing micro-alterations, supporting the
idea that these post germinal center cells might be involved in the transform-
ing event that originate the neoplastic clone. Results need to be confirmed in
a higher number of pts;additional data will be presented during the meeting.
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MULTIDIMENSIONAL FLOW CYTOMETRY FOR SENSITIVE EVALUATION
OF PATIENTS WITH IGM MGUS OR WALDENSTROM’S MACROGLOBU-
LINEMIA AND DIFFERENTIAL DIAGNOSIS WITH OTHER LYMPHOMAS
B Paiva1,* R Garcia-Sanz1, E Ocio1, C Jimenez1, I Aires1, F Escalante2, N de
las Heras2, J Hernandez3, A Garcia-Mateo3, A Garcia de Coca4, R Cuello4, 
T Gonzalez-Lopez5, M Sierra6, M Montes6, J Galende7, A Garcia8, J Alonso9,
E Pardal10, M Vidriales1, J San Miguel1
1Hospital Universitario Salamanca, Salamanca, 2Complejo Hospitalario Leon,
Leon, 3Hospital General Segovia, Segovia, 4Hospital Clinico Universitario Val-
ladolid, Valladolid, 5Hospital General Yague, Burgos, 6Hopital Virgen de la Con-
cha, Zamora, 7Hopital Comarcal del Bierzo, Ponferrada, 8Hospital Nuestra Sra
Sonsoles, Avila, 9Hospital Rio Carrio, Palencia, 10Hospital Virgen del Puerto,
Plasencia, Spain

Background: Although that MYD88 L265P mutation has recently become a
genetic hallmark of Waldenström’s Macroglobulinemia (WM), approximately
10% of WM patients still lack the mutation, while it can also be present in some
cases with B-CLL or Marginal Zone lymphoma (MZL).
Aims: Here, we hypothesized that novel multidimensional flow cytometry (MFC)
integrating a total of 16 antigens into a principal component analysis (PCA), after
previous merging and calculation of flow cytometric data, would increase the
sensitivity to detect the Waldenström’s B-cell and plasma cell (PC) clone, as well
as contribute towards an automatized-computer-generated differential diagno-
sis between WM and B-CLL or MZL.
Methods: Bone marrow (BM) samples from newly diagnosed IgM MGUS
(n=35), smoldering (n=35) and symptomatic WM (n=21) patients, as well as
from MZL (n=7) and B-CLL (n=6) patients were studied by MFC immunophe-
notyping.
Results: Phenotypically aberrant clonal B-cells were detectable in 77%, 97%
and 100% of IgM MGUS, smoldering and symptomatic WM patients, while clon-
al PCs in 71%, 89% and 100%, respectively. 16-color MFC-derived PCA
revealed a complete phenotypic overlap between the Waldenstrom’s B-cell and
PC clones representative of the three entities, thereby suggesting that the
malignant transformation in WM relies mostly in a numeric expansion rather
than an evolving phenotype. Clonal B-cells were typically characterized by
CD22dim, CD25hi, CD79bhi, CD81hi and smIgMhi expression; bimodal staining
for CD27, CD38 and CD200; and absence of CD5, CD10, CD11c and CD103.
Clonal PCs were identified by smIgMhi or CD79bhi positive staining. Phenotyp-
ically aberrant B-cells and PCs were simultaneously assessed by cytoplasmic
kappa and lambda expression to confirm the clonal nature of the selected cell
populations. We then investigated if the phenotypic profile of the Waldenström’s
B-cell clone differed from mutated (n=38) versus wild type (n=4) MYD88, but
no significant differences were observed. As expected, in all cases with MYD88
L265P clonal B-cells were detected by MFC; conversely, in 3 out of the 4 cas-
es with wild type MYD88 clonal B-cells were also detectable by MFC. Moreover,
ASO-PCR on FACS purified clonal B-cells from these 3 cases confirmed the
wild type MYD88, indicating that the absence of MYD88 L265P mutation was
not related to a sensitivity limit but a truly non-mutated variant. Finally, autom-
atized-computer-generated PCA between the Waldenström’s B-cell clone and
clonal B-cells from patients with MZL and B-CLL showed that all cases belong-
ing to the latter group were accurately differentiated within 2 standard devia-
tions (SD), with CD79b, smIgM and CD5 being the most significant markers.
Similarly, 5 out of the 7 cases with MZL patients were accurately differentiated
from IgM MGUS and/or WM cases within 1SD (with LAIR1, smIgM and CD79b
pattern of expression contributing the most). Interestingly, the two cases mis-
classified were from extranodal MZL of MALT, whereas all 5 cases with nodal
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MZL were correctly identified.
Summary / Conclusion: We show here that novel multidimensional flow
cytometry is a complementary diagnostic tool for the screening and identifica-
tion of IgM MGUS and WM patients, as well as to potentially standardize the
differential diagnosis between these and other entities potentially concurring
with an IgM M-component or MYD88 mutation such as B-CLL and MZL.

P208

IDENTIFICATION OF SERUM MICRORNA PROFILE IN MULTIPLE MYELO-
MA ASSOCIATED WITH COMPLETE REMISSION AND PROGRESSION
AFTER AUTOLOGOUS STEM-CELL TRANSPLANTATION
C Fernández De Larrea1,* A Navarro2, N Tovar1, F Pedrosa1, R Tejero2, 
Mª Cibeira1, T Díaz2, L Magnano1, L Rosiñol1, M Monzó2, J Bladé1
1Amyloidosis and Myeloma Unit, Department of Hematology. Hospital Cínic de
Barcelona. IDIBAPS, 2Molecular Oncology and Embriology Laboratory, Human
Anatomy Unit. School of Medicine. University of Barcelona, Barcelona, Spain

Background: MicroRNAs (miRNAs) are small non-coding RNAs that mainly
regulate mRNA translation of specific target mRNAs. MiRNAs are deregulated
in myeloma cells, and their pattern of expression in MM seems to be associat-
ed with specific genetic abnormalities. These molecules can be detected in bio-
logical fluids, such as serum, and tumor-associated microRNA profiles can pro-
vide potential utility as biomarkers of tumor mass, remission and/or progres-
sion. 
Aims: To ascertain the expression of miRNA in paired serum samples from
patients with multiple myeloma (MM) at diagnosis and at complete remission
(CR) after autologous stem-cell transplantation (ASCT), versus sera from
healthy donors and those with stable monoclonal gammopathy of undeter-
mined significance (MGUS), and to identify miRNAs related to relapse.

Figure 1. Differential serum levels of four miRNA (miR-16, miR19b, miR-
17 and miR-20a in patients with multiple myeloma at diagnosis and com-
plete remission (CR) in comparison with monoclonal gammopathy of
undetermined significance (MGUS) and healthy donors.

Methods: First, fifteen MM patients with paired serum samples at diagnostic
and at CR after melphalan-based ASCT were studied as screening group. RNA
was extracted from frozen serum samples using miRNeasy Mini Kit (Qiagen)
and 380 miRNAs and controls were profiled using TaqMan Human MicroRNA
Arrays (Array A; Applied Biosystems) using pre-amplification. Expression lev-
els were calculated by 2-DDCt using mir-483-5p as endogenous control, due to
the smallest standard deviation among samples, without statistical differences
between patients and healthy donors, and the median of 4 serum healthy con-
trols as calibrator. miRNA differentially expressed between diagnosis and CR

were selected for validation by single Real Time TaqMan® MicroRNA Assays
(without pre-amplification) in a series of 28 patients with paired diagnosis/CR
samples after ASCT as first line treatment, plus 8 additional patients with sam-
ples in CR, 8 healthy controls and 8 stable MGUS for more than 5 years. Pro-
gression-free survival (PFS) after ASCT was recorded in the 36 patients in CR.
All PCR reactions were performed using an ABI 7900 HT sequence detection
system. Statistical analysis was performed with BRB Array Tools (screening
analysis) and GraphPad Prism and PASW Statistics 18 (validation analysis).
Results: Supervised analysis by significance analysis of Microarrays (SAM)
and t-test based on multiplex permutations (class comparisons analysis;
P<0.001) of the first 15 patients revealed underexpression of 14 miRNAs in sera
at diagnosis in comparison with paired samples in CR. The validation in 28
patients with paired samples of this series has shown that this statistical sig-
nificance remained for miR-16 (P=0.028), miR-19b (P=0.009), miR-17
(P=0.016), miR-20a (P=0.017) (Figure 1), miR-25 (P=0.043) and miR-660
(P=0.048), with a trend for miR-152 (P=0.073). Patients achieving CR showed
a partial recovery of the normal serum levels, while MGUS patients had levels
very close to patients with MM in CR but lower than normal sera (Figure 1). Try-
ing to explain why all these miRNAs were upregulated in patients in remission,
we found that patients with oligoclonal bands had a significantly higher level of
miR-25 (P=0.002), suggesting than the cellular origin of at least this miRNA
could also be found in non-malignant plasma cells. In the prognostic analysis,
patients that had relapsed after ASCT showed a significantly lower levels of
miR-19b when in CR (P=0.001). Higher vs. lower levels of serum miR-19b
(median PFS 6 vs. 1.8 years; P=0.0001) and miR-331 (median PFS 8.6 vs. 2.9
years; P=0.001) were associated with longer PFS after ASCT.
Summary / Conclusion: In our series of patients with MM after ASCT, meas-
urement of expression levels of several miRNAs in serum showed a underex-
pression of several miRNA (miR-16, miR-19b, miR-25, miR-17, miR-660 and
miR-20a) when compared with normal sera. These results encouraged the
potential value of miRNA as serum biomarkers in MM, and even as prognos-
tic factors in patients in CR. Underexpression of some of them in patients with
active disease suggested that the origin of these miRNA should be other than
malignant plasma cells, such as bone marrow microenvironment. Further stud-
ies on this last subject are necessary. 

P209

IMPROVED ACCURACY OF DISCRIMINATION BETWEEN IGM MULTIPLE
MYELOMA (MM) AND WALDENSTROEM’S MACROGLOBULINAEMIA
(WM) BY TESTING FOR MYD88 L265P MUTATIONS 
W Willenbacher1,* E Willenbacher1, A Brunner2, C Manzl2
1Intenal Medicine V - Haematology & Oncology, 2Department of Pathology,
Division of General Pathology, Innsbruck Medical University, Innsbruck, Aus-
tria

Background: IgM myelomas account for < 0.5% of all myelomas and are
responsible for only a very small proportion of all IgM paraproteinaemias (pp)
estimated not to exceed 0.2%. They have been implicated to be frequently
associated with an immunophenotype negative for CD20, CD56 and CD117,
the occurrence of a translocation t(11;14) and an aggressive clinical course with
bad prognosis in the biggest series published of 10 pts., although the univer-
sality of these findings have been challenged. WM, which accounts for the
waste majority of all IgM pp’s , on the other side has recently been shown to
be associated with the MYD88 L265P exon 5 mutation, that triggers IRAK
mediated NF-κB signaling, in over 90% of cases. The analysis of the frequen-
cy of MYD88 mutations in WM related lymphoid neoplasms showed a positive
mutational status in only 16/93 non-WM pts., as well as in only 44/213 pts. in
a 2nd published series but included only 3 cases of IgM MM. 
Aims: To clarify whether MYD88 mutational analysis could help to make the
clinically critical distinction between IgM MM and WM we analysed 5 further
cases of IgM MM with appropriate control samples and extended the analysis
to exon 3 and exon 4 of the MYD88 gene.
Methods: Patients with IgM Myeloma were identified by a search of the Aus-
trian Myeloma Registry (AMR) database (www.myeloma.at), as well as an
alignment within the local pathology repository for sample availability. Clinical
charts were reviewed for plausibility of the diagnosis (e.g. confirmation of lytic
bone disease), as well as an analysis of the cytogenetic and immunopheno-
typic profil of the neoplasms for myeloma characteristics. Control samples with
an established diagnosis of WM were taken from clinical routine diagnostics.
DNA from 5 patients (pts.) with IgM MM and 7 pts. with WM was extracted from
formalin-fixed paraffin-embedded samples using QIAGEN DNA easy kit (Qia-
gen, Hilden/Germany). For Sanger sequencing of relevant exons primers were
used described elsewhere. Amplified PCR products were isolated by High Pure
PCR-Product Purification kit (Roche,Vienna/Austria). For sequencing of the
amplified fragments Big Dye Terminator v1.1 ready reaction cycle sequencing
kit was used as recommended by the manufacturer (Applied Biosystems, Vien-
na/Austria). We analysed 5 cases of IgM MM and 6 control cases of active WM,
by PCR amplification and Sanger sequencing for MYD88 exon3, 4 and 5 muta-
tions.
Results: We analysed 5 cases of IgM MM and 6 control cases of active WM,
by PCR amplification and Sanger sequencing for MYD88 exon3, 4 and 5 muta-
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tions. 4/4 IgM MM were found to be unmutated, while 6/7 WM were mutated.
No mutations in exons 3 and 4 were found. The clinically important but some-
times difficult discrimination of these two entities can be made with higher pre-
cision by MYD88 mutational screening.   
Summary / Conclusion: Our results might contradict a role for MYD88 exon
3 and exon 4 mutations in both WM and IgM MM , but to confirm this findings
a higher number of patients needs to be investigated. Furthermore we added
another 5 MYD88 unmutated IgM MM cases to the 3 cases described by (Xu
et al. 2013). This distinct genetic trait could be exploited to discriminate these
entities earlier on and with more precision to allow for a more rationale thera-
py allocation to the best of our patients.

Reference
Xu L., et al.(2013). Blood First Edition Paper, prepublished online January 15,
2013; DOI 10.1182/blood-2012-09-454355.
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ABT-199 IS HIGHLY EFFECTIVE AGAINST MULTIPLE MYELOMA AND
PLASMA CELL LEUKEMIA HARBORING T(11;14) TRANSLOCATION
C Touzeau1,2,* C Dousset1,2, S Le Gouill1,2, S Maiga2, D Sampath3, J Lever-
son4, A Souers4, M Bene5, P Moreau1,2, C Pellat-Deceunynck2,6, M Amiot2,6
1Hematology, University Hospital, 2INSERM U892, University, Nantes, France,
3Genentech, San Francisco, 4Abbvie, North Chicago, United States, 5Labora-
tory of Hematology, University Hospital, 6UMR 6299, CNRS, Nantes, France

Background: Despite recent advances in the treatment of multiple myeloma
(MM) patients invariably relapse and innovative treatment strategies are urgent-
ly needed. The development of Bcl-2 inhibitors brings new hope for cancer
therapy. We recently demonstrated that the Bcl-2 and Bcl-xL BH3-mimetic ABT-
737 induces apoptotic cell death in a sub-group of MM identified by its high Bcl-
2/Mcl-1 gene expression ratio. The clinical development of ABT-263 the orally
active analog of ABT-737 is impaired due to thrombocytopenia dose-limiting tox-
icity related to Bcl-xL inhibition. To overcome this hematologic toxicity, ABT-
199, the first-in-class orally bioavailable Bcl-2-selective BH3 mimetic has been
developed.
Aims: In the present study, the apoptotic efficiency of ABT-199 was evaluated
in both human myeloma cell lines (HMCL) and primary myeloma cells.
Methods: Sensitivity to ABT-199 was assessed by flow cytometry on a panel
of HMCLs (n=25) representative of MM heterogeneity and on primary cells from
15 consecutive MM patients. Expression of Bcl-2 and Mcl-1 transcripts by real
time quantitative PCR was determined and analyzed in relation to ABT 199
sensitivity.
Results: Among our panel of HMCLs representative of MM heterogeneity, high
sensitivity to ABT-199 was restricted to CCND1 subgroup while MMSET HMCLs
are always the most resistant subgroup. Indeed, six out eight CCND1 cell lines
are efficiently killed by ABT-199 (LD50 values ranging from 5 nM to 80 nM). Effi-
ciency of ABT-199 was always superior to the one of ABT-737 as indicated by
a decrease of LD50 values with ABT-199. Five of sensitive CCND1 cell lines har-
bors an abnormal p53, indicating that cell death induction is independent of p53
status. Sensitivity to ABT-199 was associated to a higher expression of Bcl-2
(P=.008) and to a lower expression of Mcl-1 (P=.09). The Bcl-2/Mcl-1 ratio
defined by Q-PCR was the most powerful biomarker to discriminate ABT-199
sensitive from resistant cell lines (P=.002). Indeed, the median ratio was 6.06
(range 4.47-121) and 1 (range 0.18-3) for sensitive and resistant cell lines
respectively. To confirm the role of Mcl-1 in ABT-199 resistance, siRNA against
Mcl-1 were transfected in LP1 cells leading to a complete down-regulation of
Mcl-1. Mcl-1 silencing highly sensitized these cells to low doses of ABT-199 indi-
cating that Mcl-1 levels are mainly responsible for ABT-199 resistance like it was
previously demonstrated for ABT-737. Sensitivity of primary myeloma cell to
ABT-199 from 15 consecutive patients was evaluated. A considerable variabil-
ity in sensitivity to ABT-199 among patient samples was observed. Four patient
samples (de novo MM, n=2; primary plasma cell leukemia (pPCL), n=1;
relapsed MM, n=1) were found highly sensitive to ABT 199 with a LD50<100nM.
A FISH analysis of t(11;14), t(4;14) and 17p deletion was analyzed. Of major
interest, four ABT-199 sensitive patients bear CCND1 translocation showing that
ABT-199 sensitivity is related to genetic subtypes.
Summary / Conclusion: Our data show that ABT-199 lethality is restricted to
the specific t(11;14) myeloma subtype. The t(11;14) translocation is found in up
to 40% of pPCL which represent a very aggressive form of MM. ABT-199 ther-
apy could represent a very interesting opportunity for targeted therapy for MM
and pPLC harboring t(11;14).
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BRUTON TYROSINE KINASE EXPRESSION IN MULTIPLE MYELOMA
L Elias1,* J Buggy1
1Research, Pharmacyclics, Sunnyvale, United States

Background: Bruton Tyrosine Kinase (BTK) is expressed in normal B and
myelo-monocytic lineage cells, where it functions in several signal transduction
pathways including the B cell receptor (BCR), the CXCL12 (SDF-1α/β) recep-
tor CXCR4, Toll-like receptors, FcRε, and GpIb. BTK is prominently expressed

in normal and malignant B cells and is now an important molecular target for
treatment of CLL/SLL, MCL, DLBCL and other malignancies with the oral BTK
inhibitor ibrutinib. BTK expression is not detected upon B cell differentiation
into plasma cells, however significant BTK expression has been reported in MM
patient samples and some MM cells lines. Although over-expression may not
necessarily be directly correlated with sensitivity to ibrutinib, tumor types iden-
tified as having high levels of BTK expression would merit further investigation.
Aims: Determine the patterns of BTK expression in clinical and molecular sub-
groupings of MM, characterize the role of BTK in the pathophysiology of MM,
and identify subgroups of interest for clinical investigation.
Methods: BTK mRNA expression was analyzed in relation to clinical and molec-
ular variables in gene expression databases, accessed through Compendia
Oncomine, which includes 2196 MM clinical accessions from multiple public
databases. BTK over-expression was defined as >4-fold average mRNA
expression. Results are presented descriptively below.
Results: BTK mRNA was over-expressed in most MM patient samples (74.1%),
which was similar to CLL (79.2%), or B cell lymphomas (91-100%), and to a
much greater extent than seen in any solid tumor grouping. In comparison with
MM, trends towards a higher level of expression were observed in cases of
MGUS subtype (92.7%, N= 57) and in plasma cell leukemia (91.7%, N=12).
Previously treated patient samples had a slightly greater incidence of over-
expression (82.8%, N=842). No differences however were identified between
patients with ISS stages I, II or III, patients with or without hyper-diploid cyto-
genetics, or in patients with light chain myeloma vs IgA/IgG myeloma. BTK
was broadly expressed across molecular and cytogenetic subgroupings, how-
ever patients with gains of chromosome 11 or CCND1 amplification tended to
have higher levels of BTK expression, whereas samples from patients in the
MS (Zhan et al, Blood 2006;108:2020-2028) or TC 4 (Agnelli et al, J Clin Oncol
2005;23:7296-7306) molecular subgroups (generally associated with t(4;14)
and related abnormalities) had lower BTK expression, as compared to other
subgroups. BTK over-expression was similarly seen to correlate inversely with
FGFR3 expression (characteristic of t(4;14)). BTK further showed some degree
of co-expression with BCR associated B cell determinants such as CD79a,
CD79b, and SYK; a correlation with CXCR4 was also noted. 
Summary / Conclusion: BTK is widely expressed in MM, including previous-
ly treated patients. Over-expression is frequent however in some molecular
and cytogenetic subgroups (e.g. CCND1 amplification, chromosome 11 abnor-
malities) characterized by high CCND1 expression. This pattern overlaps
t(11;14) which has features in common with MCL, a disease known to be sen-
sitive to treatment with ibrutinib. Whether these differences correspond to dif-
ferences at the protein level and sensitivity to agents such as ibrutinib, or could
be the basis of a predictive biomarker, will require further study. BTK co-expres-
sion with CXCR4 in MM suggests a prominent functional role of BTK in chemo-
taxis independently of possible BCR signaling. 
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PROGRESSING THROMBOTIC MICROANGIOPATHY IN ATYPICAL
HAEMOLYTIC URAEMIC SYNDROME PATIENTS: LONG TERM IMPROVE-
MENTS IN OUTCOMES WITH ECULIZUMAB 
K Douglas1,* N Sheerin2, C Legendre3, L Greenbaum4, R Furman5, D Cohen6,
C Bedrosian7, C Loirat8
1Beatson West Scotland Cancer Centre, Glasgow, 2Newcastle University, New-
castle upon Tyne, United Kingdom, 3Université Paris Descartes & Hôpital Neck-
er, Paris, France, 4Emory University, Atlanta, GA, 5Weill Cornell Medical Col-
lege, 6Columbia University Medical Center, New York, 7Alexion Pharmaceuti-
cals Inc, Cheshire, CT, United States, 8Hôpital Debré, Paris, France

Background: Thrombotic microangiopathy (TMA) is associated with a number
of life-threatening conditions with poor outcomes without appropriate treatment.
Establishing its etiology before treatment is therefore important. Atypical
hemolytic uremic syndrome (aHUS) arises from chronic uncontrolled comple-
ment activation. Thrombotic thrombocytopenic purpura (TTP) is another disease
of systemic TMA characterized by severe deficiency of ADAMTS-13 (<5% activ-
ity). Eculizumab (ECU) has been approved for the treatment of aHUS. In the
absence of rapid testing, presenting platelet levels >30¥109/L or serum creati-
nine levels 150-200 mmol/L can be used to identify patients (pts) with a higher
likelihood of aHUS compared to TTP (Coppo P et al, PLoS ONE
2010;5(4):e10208).
Aims: To evaluate long-term follow-up data from a clinical trial of ECU, a ter-
minal complement inhibitor, in pts with aHUS and active TMA despite plasma
exchange or infusion (PE/PI). TTP was excluded by >5% ADAMTS-13 activity
levels in all pts.
Methods: This was an open-label, single-arm, phase 2 trial with a long-term
extension. Pts aged ≥12 y with aHUS and progressing TMA were treated with
ECU 900 mg/wk for 4 wks, 1200 mg at wk 5 and 1200 mg q2 weeks thereafter.
The primary endpoint was change in platelet count from baseline.
Results: 17 pts entered the trial; at baseline (not presentation), mean (SD)
values were 109 (32)¥109/L for platelets, 352 (214) mmol/L for creatinine, 89.1
(13) g/L for hemoglobin, 0.47 (0.37) g/L for haptoglobin and 93.5 (15)% for
ADAMTS-13 activity. 16/17 pts had been receiving PE/PI prior to inclusion.
Four pts (24%) had no identified complement mutations or complement factor
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H (CFH) antibodies. Two pts discontinued at wks 1 and 6 due to a protocol vio-
lation and an unrelated adverse event (AE), respectively; 13 pts continued
ECU treatment in the long-term extension. Platelet normalization (>150¥109/L)
was achieved by 26 wks in 13/15 pts with low platelets at baseline, and was
maintained through 2 y in 12 pts. Hemoglobin improved, likely reflecting con-
trol of aHUS-related hemolysis, since study pts were maintained on a constant
EPO dose and median number of transfused red cell units per pt was 0 (range
0-16). Improvements in renal parameters were also seen and were sustained
through 2 y (Table 1). ECU eliminated the need for dialysis in 4/5 pts receiving
dialysis at baseline. Rates of treatment-related AEs remained the same or
declined with ongoing treatment.
Summary / Conclusion: Baseline platelet and creatinine levels of study pts
were consistent with ongoing active aHUS at the time of study entry and con-
firmed by ADAMTS-13 levels >5%. Identification of a complement mutation is
not required for diagnosis of aHUS (24% in cohort had no identified comple-
ment mutation). Long-term ECU therapy in these pts, who had progressing
TMA, was associated with significant and continuous improvements in out-
comes at a median duration of 2 y (Table 1). Although aHUS carries a poor
prognosis, all pts receiving chronic ECU therapy remain alive.

Table 1.
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ACTIVATION OF THE MTOR PATHWAY AND LOCALIZATION OF THE
MTOR PROTEIN IN PRIMARY MYELOMA CELLS AND MULTIPLE MYELO-
MA CELL LINES: ROLE OF POMALIDOMIDE
T Guglielmelli1,* E Giugliano1, V Brunetto1, S Rrodhe1, G Saglio1
1Department of Clinical and Biological Sciences, S Luigi Hospital, Orbassano,
Italy

Background: mTOR is a protein kinase that plays a central role in regulating
critical cellular processes. Consistent with its primary target being the transla-
tion machinery, mTOR is predominantly localized in the cytoplasm. However,
a nuclear localization of mTOR has been found in rhabdomyosarcomas and
HCT8 colon carcinoma cells. Furthermore, mTOR becomes nuclear in HEK293
cells treated with leptomycin B, a specific inhibitor of nuclear export receptor
Crm1 suggesting that mTOR may be a shuttling protein.
Aims: to evaluate: activation of the mTOR pathway in multiple myeloma (MM),
cellular localization of mTOR protein in MM cell lines and primary myeloma
cells, the role of pomalidomide in regulating mTOR.
Methods: immunohistochemistry with antibody against p-mTOR was per-
formed on bone marrow sections of 92 MM patients. Antibody against p-AKT,
p-P70S6K and p-4EBP-1 was also used on bone marrow sections of the 57
newly diagnosed MM patients. Proliferation was evaluated by MTT assays in
RPMI8226 and OPM2 cells following incubation with pomalidomide. Apopto-
sis was evaluated by flow cytometry for the detection of annexin V-positive
cells in MM cell lines and in plasmacells from 3 MM patients. Cellular localiza-
tion of mTOR was evaluated with confocal microscopy in RPMI8226 and OPM2
cells and in plasmacells from 4 MM patients in basal condition and after poma-
lidomide treatment. MM cell lines untreated or treated with the drug were frac-
tionated and both cytoplasmic and nuclear fraction were analysed by western
blotting with antibodies against mTOR and p-mTOR. 
Results: overall, cytoplasmic p-mTOR stained positive in 46 out 92 (50%) cas-
es by immunohistochemistry. A nuclear p-mTOR staining was also detected in
11 cases (12%). In the 57 newly diagnosed MM patients, p-mTOR expression
significantly correlated with p-AKT (r=0.32, P=0.012), p-P70S6K (r=0.48,
P=0.0001), and p-4E-BP1 (r=0.47, P=0.0001). In this population, strong mTOR
expression (HSCORE >60) significantly correlated with high β2microglobulin-
serum levels (>3.5 mg/L). Pomalidomide 1μM at 48h inhibited proliferation of
OPM-2 and RPMI-8226 cells with 50% and 40% decrease in cell numbers by

MTT assays. Pomalidomide 1μM was also effective in plasmacells from 3 MM
patients at 24h with 23%, 33% and 26% annexin-V positive cells (versus
11%,18% and 3% of controls). Immunofluorescence assays demonstrated that
mTOR protein is distributed throughout the cytoplasm and the nucleus at base-
line in both MM cell lines and in plasmacells of 3 out 4 MM patients. A clearly
increase of the nuclear mTOR protein was detected after pomalidomide treat-
ment in RPMI-8226 and OPM-2 cells (10 μM at 48h) and in plasmacells from
3 MM patients (1 μM at 24h) (2 with nuclear mTOR localization at baseline and
1 without it). Cytoplasmic and nuclear distribution of mTOR and p-mTOR was
also evidenced by Western blotting in RPMI-8226 and OPM-2 cells. As expect-
ed, the mTOR and p-mTOR protein levels were significantly higher in the cyto-
plasm when compared to the nucleus. Treatment with pomalidomide 10μM at
48h increased nuclear mTOR and p-mTOR expression levels in the nucleus
with a concomitant decrease of cytoplasmic p-mTOR protein amount.
Summary / Conclusion: the AKT/mTOR pathway is activated in a subset of
MM patients. In MM cell lines and in a fraction of primary MM cells, mTOR is
distributed throughout the cell cytoplasm and in some nucleus. The anti-myelo-
ma activity of pomalidomide may be mediated by the downregulation of the
mTOR pathway with a nuclear shuttling of mTOR protein and a reduction of the
cytoplasmic p-mTOR.
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MULTIDIMENSIONAL FLOW CYTOMETRY IMMUNOPHENOTYPIC QUAN-
TIFICATION AND CHARACTERIZATION OF IN VIVO MESENCHYMAL
STEM CELLS IN MGUS AND MULTIPLE MYELOMA 
R Leite1,* B Paiva2, T Carvalheiro3, A Paiva3, P Rocha4, M Pereira5, C Ger-
aldes6, S Ramos6, A Teixeira6, H Trindade3
1College of Health Technology of Coimbra, Coimbra, Portugal, 2University of
Salamanca, Salamanca, Spain, 3Flow Cytometry Lab - Blood and Transplan-
tation Center of Coimbra | Portuguese Institute of Blood and Transplantation,
IP, Coimbra, 4Clinical Hematology Department- Hospital Center of Tondela-
Viseu, Viseu, 5Medicine Department - Distrital Hospital of Figueira da Foz,
6Clinical Hematology - University Hospital Center of Coimbra, Coimbra, Por-
tugal

Background: The interaction between clonal plasma cells (PCs) and bone
marrow (BM) stromal cells plays a crucial role in multiple myeloma (MM),
accounting for unbalanced bone remodeling and activation of pleiotropic sig-
naling cascades which can promote chemoresistance. Interestingly though,
the mesenchymal stem cell (MSC) - precursor of stromal cells - have only been
modestly investigated, recurring to ex vivo expansion and mostly in active MM.
Aims: Identify, quantify and characterize the minor BM compartment of MSC
in patients with MGUS and MM, using sensitive multidimensional flow cytom-
etry (MFC).
Methods: A total of 61 newly diagnosed patients with a PC dyscrasia are the
focus of this study, 32 being diagnosed as MGUS, 5 as smoldering and 24 as
symptomatic MM. Ten age-matched normal individuals were used as control.
MSC were identified in BM samples according to positive staining for CD73,
CD90 and CD105, without expression of CD34 and CD45; the mean intensity
of fluorescence (MFI) for CD11b, CD13, CD24, CD29, CD49e, CD73, CD106
and NGFR was specifically assessed on the surface membrane of MSC. 
Results: Upon normalization by removing clonal PCs from the differential, the
mean frequency of BM MSC was found to be similar between normal individ-
uals (0.03%) versus MGUS (0.03%) and SMM (0.02%) patients (P>.05). By
contrast, significantly increased numbers of BM MSC (0.14%) were noted in
symptomatic MM patients as compared to MGUS patients (P=.03), with a trend
also recorded versus SMM cases (P=.05) and normal individuals (P=.08).
Among symptomatic MM patients, a progressive increment in the number of
MSC was found between ISS I, II and III (0.01%, 0.07% and 0.23%, respec-
tively; P>.05). Moreover, a significantly inverse correlation between the percent-
age of BM MSC and hemoglobin values was noted (r=0.51; P=.006); converse-
ly, increasing numbers of MSC were followed by higher BM plasmacytosis
(r=0.54; P=.008). We then compared the specific phenotypic profile of MSC
from patients with the benign (MGUS and SMM) versus malignant (MM) form
of the disease. From a total of 8 markers under analysis, significantly differ-
ences between symptomatic MM versus MGUS and SMM patients were found
exclusively for the adhesion molecule CD49e (P=.01) and CD90 (P=.02), which
was significantly increased in symptomatic MM.
Summary / Conclusion: Our results show a significant increment in the fre-
quency of BM MSC from MGUS and SMM to symptomatic patients, thereby
suggesting that in addition to support chemoresistance in the active form of the
disease, MSC may be potentially implicated in its malignant transformation. The
fact that MSC from symptomatic MM patients show increased expression of
adhesion molecules deserves further investigations, as it may facilitate its inter-
action and support clonal PCs. Accordingly, symptomatic MM patients with
advanced disease stage showed increased number of BM MSC.
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HUMAN VDELTA1 T CELLS REPRESENT A DOMINANT GAMMA-DELTA T
CELL SUBSET IN PATIENTS WITH MULTIPLE MYELOMA
A Knight1,2,* L Rihova2, T Varmuzova2, P Zarbochova2, M Piskacek2, 
F Kryukov2, S Mackinnon3, R Hajek2
1Dpt of Haematology, University College London, London, United Kingdom,
2Masaryk University, Brno, Czech Republic, 3Dpt. of Haematology, University
College London, London, United Kingdom

Background: Human γδ T cells are potent effector lymphocytes of innate immu-
nity involved in anti-tumor immune surveillance. However, the role of Vδ1 γδ
subset in patients progressing from monoclonal gammopathy of undetermined
significance (MGUS) to Multiple Myeloma (MM) in this process is unknown. We
have recently shown that Vδ1 lymphocytes isolated from myeloma patients
exert specific cytotoxicity against primary CD38+CD138+ bone marrow derived
plasma cells (Knight et al., Cytotherapy 2012).
Aims: We aimed to determine the frequencies and phenotypes of Vδ1 and
Vδ2 γδ T cell populations in MGUS patients, newly diagnosed myeloma
patients, and treated myeloma patients. We hypothesized that the innate
immune responses are gradually deregulated in patients progressing from
MGUS to MM and this leads to changes in T cell distribution.
Methods: Fresh whole bone marrow samples were used from MGUS (n=25),
newly diagnosed myeloma (n=41) and treated myeloma patients (n=7). We
used multicolor flow cytometric analysis to determine the naïve/memory/effec-
tor phenotypes in patient cohorts and to compare the data with healthy donors.
Results: In MGUS patients, the median levels of Vδ1 and Vδ2 cells were 2.19
(range 0.55-8.05) and 0.63 (0.04-10.2) of CD3+ T cells respectively. Interest-
ingly, largely elevated Vδ1 cells compared to healthy donors were predominant-
ly of naïve phenotype CD27+CD45RA+ in these patients. In contrast, Vδ1 cells
in newly diagnosed MM patients and patients after treatment showed effector
memory CD27+CD45RA- and terminally differentiated phenotype of CD27-
CD45RA+ expression. More importantly, we detected continuously expanded
frequencies of Vδ1 cells in both cohorts of MM patients, (range 0.19-17.50 and
1.35-7.50 respectively). The Vδ2 cell subset was also expanded in MM patient
cohorts, however the medians were overall reduced compared to the Vδ1 pop-
ulation. The Vδ2 cells were mostly of memory phenotype with CD27+CD45RA-
expression in all patient cohorts.
Summary / Conclusion: Our results show significantly elevated frequencies
of Vδ1 γδT cell subset in patients progressing from MGUS to MM indicating a
possible compensation for defects in specific T-cell immunity. Given that the Vδ1
subset shows a very restricted TCR repertoire compared to the Vδ2 subset, the
overall capacity of γδ T cells to recognise and respond to antigens in the bone
marrow microenvironment might be significantly enhanced by the interactions
with other cell types. The role of large expansions of Vδ1 cells and factors lead-
ing to myeloma progression remain to be elucidated. Nevertheless, this is the
first report analyzing the Vδ1 cells in patients with monoclonal gammopathy. The
project has been funded by the Royal Free Charity, and IGA NT 11145-4, IGA
12130-4, MSMT 0021622434, P304/10/1395 grants.
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AN EGFP IMAGING BASED IN VIVO MODEL FOR STUDYING THE BIOLO-
GY AND TREATMENT OF MULTIPLE MYELOMA
L Ai1,* C Sun1, T Guo1, Y Wang1, L Zhang1, Y Hu1
1Tongji Medical College, Huazhong University of Science & Technology, Wuhan,
China, Institute of Hematology, Union Hospital, Wuhan, China

Background: Multiple myeloma (MM) is a B-cell malignancy characterized by
the accumulation of abnormal plasma cells in the bone marrow (BM) and the
development of progressive bone destruction. New treatments targeting the
interactions between MM cells and their host BM microenvironment, may
improve the survival of MM patients. Therefore, it is necessary to develop an
appropriate model presenting the detail interactions and enables real-time mon-
itoring of tumor burden, for assessment of in vivo activity of novel anti-MM ther-
apeutics.
Aims: Here we sought to explore such a model in severe combined immunod-
eficient (SCID) mice, by utilizing whole-body non-invasive fluorescence imag-
ing.
Methods: RPMI8226 and ARH-77 cell lines were stably transduced with an
enhanced green fluorescence protein (eGFP) gene. Then these cells were
injected into rabbit bone chips previously inoculated into SCID mice (SCID-rab
mice), to induce myelomatous tumor growth and bone disease. Tumor burden
was then monitored by real-time whole-body fluorescence imaging and serum
human immunoglobulin (Ig) detection. Radiographs of mice were taken week-
ly by X ray. Changes in rabbit bone mineral density (BMD) were recorded. At
the end of the experiment, rabbit bone sections were stained with hematoxylin
and eosin (H&E) staining. Then SCID-rab-RPMI8226 mice were treated with
bortezomib to further clarify the effects of this model for assessment of novel
anti-MM therapeutics.
Results: We showed that both cell lines (RPMI8226 and ARH-77) progressed
as myeloma-like tumors predominantly in the rabbit bone marrow. Increased
tumor burden and decreased survival were detected in SCID-rab mice inocu-

lated with MM cells (P<0.05). In addition, in our model, the sensitivity of fluo-
rescence imaging technique appeared superior to human Ig for tumor growth
monitoring. Moreover, rabbit bones harboring myeloma cells were severely
resorbed and BMD was significantly decreased when compared with control
(P<0.01). Furthermore, mice treated with bortezomib were preserved, exhibit-
ed no radiologically identifiable osteolytic lesions and, unlike the controls treat-
ed with PBS, lived longer and showed reduced tumor burden (P<0.05).

Figure 1. 

Figure 2. 

Figure 3. 
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Figure 4. 

Summary / Conclusion: This in vivo system both exhibits the interaction of MM
cells with BM milieu in vivo and allows for sensitive real-time monitoring of
tumor burden. Therefore, it provides a valuable and sensitive model for the
comprehensive preclinical evaluation of anti-MM therapeutics.
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IDENTIFICATION OF POTENTIAL DRUG TARGETS WITHIN THE UBIQUI-
TIN PROTEASOME SYSTEM IN MULTIPLE MYELOMA
L Crawford1,* B Walker2, M Drake3, A Irvine1
1Centre for Cancer Research and Cell Biology, 2Pharmacy, Queen’s Universi-
ty Belfast, 3Haematology, Belfast City Hospital, Belfast, United Kingdom

Background: One of the most significant therapeutic advances in Multiple
Myeloma (MM) has been the disruption of the ubiquitin proteasome system
(UPS) through the use of proteasome inhibitors. Bortezomib, the first-in-class
proteasome inhibitor, is now a widely used component of MM therapy. Despite
its success a number of patients develop drug resistance and dose-limiting
side-effects such as peripheral neuropathy. As knowledge of the UPS has
increased, it has become evident that there may be other potentially druggable
targets within this system which would confer greater specificity. E3 ligases and
de-ubiquitinating enzymes (DUBs) in particular present an ideal therapeutic
candidate as they play key roles in substrate selection and may enable direct
targeting of an aberrant signalling pathway. 
Aims: To identify aberrantly expressed genes within the ubiquitin proteasome
system in Multiple Myeloma.
Methods: We carried out comparative gene expression profiling of MM cell
lines (U266 and OPM-2) and normal bone marrow (NBM) using microarrays
specifically focused on UPS-associated genes (Piqor, Miltenyi). Gene expres-
sion levels of select UPS enzymes were validated in MM cell lines (U266,
OPM-2, KMS-18) and CD138+ cells from 4 MM patient samples and 3 healthy
donors by real-time PCR.
Results: Initial microarray analysis found that 132 genes were significantly dif-
ferentially expressed in MM cell lines compared to NBM (2 sided ‘t’ test with
equal variance using normalised log2-ratio). On the basis of these results, con-
solidated with publically available data sets comparing healthy donor CD138+
cells with CD138+ cells isolated from MM patients (GSE6691 and GSE6477),
25 E3 ligases/DUBs were found to be consistently differentially expressed in
MM and brought forward for further validation. 7 E3 ligases and 2 DUBs demon-
strated at least 2-fold higher expression across cell lines and primary MM cells
compared to NBM CD138+ cells. One of the UPS enzymes identified though
this analysis has recently been demonstrated to be an effective therapeutic tar-
get in pre-clinical models of MM, which serves to support the validity of this
research strategy.
Summary / Conclusion: The proteasome is already established as a valid
therapeutic target in MM and it is becoming increasingly clear that the UPS
offers many opportunities for more targeted anti-cancer therapy. The 9 upreg-
ulated E3 ligases/DUBs identified in this study will be further investigated to
explore their potential as therapeutic targets in MM. 
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MULTIPARAMETER FLOW CYTOMETRY DETECTION OF CLONAL PLAS-
MA CELLS IN THE BONE MARROW OF PATIENTS WITH SOLITARY PLAS-
MACYTOMA DETERMINES THE RISK OF PROGRESSION TO ACTIVE
MYELOMA
B Paiva1,* M Chandia1, M Vidriales1, J Perez1, N Puig1, L Lopez-Corral1, 
E Ocio1, R Garcia-Sanz1, N Gutierrez1, M Mateos1, J San Miguel1
1Hospital Universitario Salamanca, Spain

Background: Although solitary plasmacytoma (SP) represents only 5% of all
plasma cell (PC) dyscrasias this is nonetheless a heterogeneous group of
patients; half or more develop treatment-requiring myeloma (MM) in 2-3 years,
while others remain disease-free at 10 years. Since the diagnosis of SP
requires absence of bone marrow (BM) plasmacytosis, no additional lytic
lesions (by any imaging modality) or other CRAB, the identification of patients
at risk of developing MM is challenging. Albeit patients with SP and an abnor-
mal serum FLC ratio have a shorter time to progression (TTP) to MM, approx-
imately 20% of cases with normal FLCs also develop MM at 5 years.
Aims: Here, we hypothesized that sensitive bone marrow (BM) evaluation of
patients with SP through multiparameter 4-color flow cytometry (MFC) would
unravel the presence of clonal PCs in otherwise disease-free BM according to
conventional techniques, and that BM clonality could identify those patients at
higher risk of developing MM.
Methods: Twenty patients with histological confirmation of a solitary plasma-
cytoma of bone (n=12) or soft tissue (n=8), without BM involvement and
absence of PC-related CRAB symptoms are the focus of this study. Clonal
PCs were investigated by MFC immunophenotyping based on differential
expression of CD38, CD19, CD45, and CD56, and light scatter characteristics,
using a single 4-color MoAb combination.
Results: Among the 20 patients with SP, 8 (40%) cases showed phenotypical-
ly aberrant PCs in BM (median of 0.04%: 0.004 - 0.9%). In 6 of these 8 patients
an MRI was also performed but no BM involvement was noted. After radiother-
apy, patients with clonal PCs showed a median TTP to treatment-requiring MM
of 36 months versus not reached for those with undetectable clonal PCs
(P=.003). Accordingly, 50% of patients with clonal PCs have progressed; by
contrast, only 1 of the 12 cases (9%) without BM involvement showed disease
transformation (occurring in this case 12.5 years after diagnosis of SP and with
multiple skin plasmacytomas but no evidence of BM disease). At the time of
diagnosis of SP, 9 out of the 20 patients had an M-protein, with no significant
differences in the median TTP to MM between these vs. those cases with unde-
tectable M-protein (P=.97).
Summary / Conclusion: Our results highlight the importance of MFC
immunophenotypic studies for a sensitive evaluation of BM samples from
patients with SP, and an accurate prediction of their risk of developing treat-
ment-requiring MM.

P219

CAN IMMUNOPHENOTYPIC CR BE ALSO ACHIEVED IN RELAPSED MUL-
TIPLE MYELOMA PATIENTS?
B Paiva1,* M Chandia1, M Vidriales1, J Perez1, N Puig1, L Lopez-Corral1, 
E Ocio1, R Garcia-Sanz1, N Gutierrez1, M Mateos1, J San Miguel1
1HOSPITAL UNIVERSITARIO SALAMANCA, Salamanca, Spain

Background: Although the introduction of IMiDs and proteasome inhibitors
has significantly improved response rates and outcome in relapse multiple
myeloma (MM), the management of these patients remains challenging and
prognostic biomarkers to identify those at different risk are scarce.
Aims: Here, we hypothesized that in parallel to the front-line setting, novel
therapeutic options and autologous or allogeneic stem cell transplantation
(SCT) may induce minimal residual disease (MRD) clearance and that this
may translate into extended survival in the relapse setting.
Methods: Thirty patients achieving CR after rescue therapy were referred for
MRD investigation by multiparameter flow cytometry (MFC) and are the focus
of the study. Rescue therapy immediately preceding CR was usually based on
novel agent combinations (90%), followed by alloSCT in 37% of cases and
autoSCT in 23%. The remaining 40% were not transplanted. Patients were
defined to be in immunophenotypic CR when less than one phenotypically
aberrant plasma cell was detected among 105 cells analyzed.
Results: From the 30 patients in CR, 14 (47%) also achieved immunopheno-
typic CR whereas the remaining 16 (53%) were MRD+. MRD clearance was
most likely achieved in patients submitted to SCT vs. those who were not (61%
vs. 25%; P=.05). Only 2 out of the 14 (14%) MRD- cases experienced subse-
quent relapse as compared to 94% in MRD+ cases (P<.001); median time to
progression not reached (NR) vs. 13 months (P=.007), respectively. Median
overall survival was NR vs. 38 months (P=.14), respectively. It should be not-
ed that only 2 of the14 MRD- patients have died (both from GVHD without MM
progression) in contrast to 10 of the16 MRD+ cases (P=.01). Further sub analy-
sis focusing exclusively on patients submitted to SCT showed that persistent
MRD also predicted for significantly inferior TTP (median 11 months vs. NR;
P=.018); conversely, no relapses occurred among patients not submitted to
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SCT but achieving an immunophenotypic CR (0% vs. 100% of cases MRD+;
P=.005).
Summary / Conclusion: We show that achieving immunophenotypic CR is
possible in a subset of relapse MM patients particularly after SCT, and identi-
fies a subset of cases with long term relapse free survival.

P220

MYELOMA PLASMA CELLS ALTER THE BONE MICROENVIRONMENT BY
STIMULATING AN INCREASE IN MESENCHYMAL STEM CELLS: A COM-
PARATIVE STUDY OF MYELOMA PATIENT- AND MURINE MODEL-
DERIVED MESENCHYME
J Noll1,2,* S Williams2, C Tong2, H Wang2, L Purton3,4, A Farrugia2, L To5, 
S Gronthos6, A Zannettino1,2
1School of Medical Sciences, University of Adelaide, 2Myeloma Research Lab-
oratory, Department of Haematology, SA Pathology, Adelaide, 3Stem Cell Reg-
ulation Unit, St. Vincent’s Institute, 4Medicine, St. Vincent’s Hospital, Fitzroy,
5Haematology, SA Pathology, 6Mesenchymal Stem Cell Laboratory, School of
Medical Sciences, University of Adelaide, Adelaide, Australia

Background: Multiple myeloma (MM) is an incurable haematological cancer
characterised by the clonal proliferation of plasma cells within the bone mar-
row (BM). Numerous studies suggest that the myeloma plasma cells occupy
and alter the stromal tissue of the bone marrow as a means of enhancing their
survival and growth. However, the nature and magnitude of the changes to the
stromal cell tissue remain to be determined.
Aims: To identify changes in stromal tissue in response to myeloma plasma
cells.
Methods: In this study, we used mesenchymal stromal cell (MSC) and
osteoblast (OB)-related cell surface marker expression and flow cytometry to
enumerate MSC and OB numbers in diagnostic BM recovered from myeloma
patients and C57BL/KaLwRij mice bearing myeloma disease.
Results: Using this approach, we identified an increase in the number of STRO-
1 positive colony forming MSC and a concomitant decrease in alkaline
phophatase positive OB. Notably, this increase in MSC numbers correlated close-
ly with plasma cell burden at the time of diagnosis. Additionally, in comparison with
the OB population, the STRO-1+ MSC population was found to express higher
levels of plasma cell- and osteoclast- activating factors, including RANKL,
CXCL12 and IL-6, providing a mechanism by which an increase in MSC may pro-
mote and aid the progression of myeloma. Importantly, these findings were faith-
fully replicated in the C57BL/KaLwRij murine model of myeloma.
Summary / Conclusion: Myeloma plasma cells alter the bone microenviron-
ment by stimulating an increase in mesenchymal stem cells. In addition, the
C57BL/KaLwRij murine model presents a clinically relevant system in which to
identify and therapeutically modulate the bone microenvironment and in turn,
alter the progression of myeloma disease.

Multiple myeloma - Translational and clinical studies 1
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EFFICACY AND SAFETY OF 3 LENALIDOMIDE-BASED COMBINATIONS IN
ELDERLY NEWLY DIAGNOSED MULTIPLE MYELOMA PATIENTS:
RESULTS FROM THE PHASE 3 COMMUNITY BASED EMN01 TRIAL
F Gay1,* S Bringhen1, M Offidani2, A Liberati2, C Cellini2, V Magarotto1, 
G Benevolo2, G Aitoro2, F Patriarca2, P Omede1, C Conticello2, Vi Montefus-
co2, D Rossi2, C Palladino1, L Pour3, A Allegra2, G Pietrantuono2, A Falcone2,
A Rocci1, R Zambello2, A Ledda2, S Gentili2, P Musto2, M Boccadoro1, 
R Hajek4, A Palumbo1
1Myeloma Unit, Division of Hematology, University of Torino, Torino, 2Italian
Multiple Myeloma Network, GIMEMA, Italy, 3Dep. Of Internal Medicine, Hema-
tology and Oncology, University Hospital Brno and School of Medicine MU,
Brno, 4School of Medicine, University of Ostrava, Institute of Clinical Haema-
tology, University Hospital , Ostrava, Czech Republic

Background: Lenalidomide plus low-dose dexamethasone (Rd) and melpha-
lan-prednisone-lenalidomide (MPR) followed by lenalidomide maintenance
showed to be effective and safe in elderly newly diagnosed multiple
myeloma(MM) patients (pts). Cyclophosphamide represents a valid alkylant
alternative in combination with steroids and novel agents. No formal compari-
son between these combinations has been performed until now.
Aims: To assess the efficacy and safety of the lenalidomide plus low dose dex-
amethasone (Rd) vs Melphalan-Prednisone-Lenalidomide (MPR) and
Cyclophosphamide-Prednisone-Lenalidomide (CPR) in a community-based
setting of MM pts ≥65 years old or not eligible to autologous stem cell trans-
plantation. 
Methods: Pts with symptomatic MM were randomized (1:1:1) to receive 9 28-
day cycles of Rd, MPR or CPR. Upfront dose reductions of dexamethasone,
melphalan and cyclophosphamide were performed, according to pt age (Rd:
lenalidomide 25 mg/day for 21 days; dexamethasone 40 mg on days1, 8, 15 and
22 in pts 65-75 years old and 20 mg in those >75 years; MPR: lenalidomide 10
mg/day for 21 days; melphalan orally 0.18 mg/Kg for 4 days in pts 65-75 years
old and 0.13 mg/Kg in >75 years pts; prednisone 1.5 mg/Kg for 4 days; CPR:
lenalidomide 25 mg/day for 21 days; cyclophosphamide orally 50 mg/day for
21 days in pts 65-75 years old and 50 mg every other day (eod) in >75 years
pts; prednisone 25 mg eod). After induction, pts were randomized to receive
maintenance with lenalidomide (10 mg/day on day 1-21 every 28) alone or in
combination with prednisone (25 mg eod), until disease progression. The pri-
mary endpoint was progression-free survival (PFS).

Table 1.

Results: Between October 2009 and October 2012, 663 pts were enrolled
(Rd:222, MPR:218; CPR: 223). Patient characteristics were well balanced in the
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three groups. Median age was 73 years in each arm; 37%, 40% and 36% of
pts respectively in Rd, MPR and CPR arms were >75 years. Frail pts were 65%
in the Rd arm, 65% in the MPR arm and 56% in CPR arm. (Table 1). At data
cut-off all pts had completed the 9 induction cycles. Median follow-up was 19
months. Partial response (PR) rate was similar in the 3 arms: 74%, 74% and
75% respectively in Rd, MPR and CPR group, including 35% very good par-
tial response in Rd, 29% in MPR and 26% in CPR. A trend towards a higher
complete response (CR) rate was noticed in the MPR group (12%), similar CR
rate was reported in Rd (5%) and CPR (7%). At least 1 grade ≥3 hematologi-
cal adverse event (AE) was reported in 28% Rd pts, 62% MPR pts and 29%
CPR pts. The main hematological AE was neutropenia (Rd: 24%; MPR: 59%;
CPR: 26%). At least 1 grade ≥3 non-hematological AE was observed in 25%
of Rd pts, 29% of MPR pts and 22% of CPR pts. The most common grade ≥3
non-hematological AEs were infections (Rd: 6%, MPR: 9%, CPR:4%) and der-
matological toxicities (Rd: 4%, MPR: 4%, CPR: 7%). Treatment discontinua-
tions for toxicity were 7% in Rd, 12% in MPR and 12% in CPR. The main rea-
son for treatment discontinuation was non-hematological toxicity in Rd (6%) and
CPR (11%). Only 1% of pts stopped treatment for hematological AEs in Rd and
CPR. In the MPR arm 7% of pts stopped treatment for hematological AEs and
5% for non-hematological AEs. Rate of toxic deaths was similar in the 3 arms
(4% Rd, 4% MPR and 5% CPR).
Summary / Conclusion: Rd, MPR and CPR produced similar RR in elderly
MM patients. The main AEs were hematological, with a higher incidence in
MPR in comparison with Rd and CPR. Non-hematological AEs were similar in
the 3 groups.

P222

MELPHALAN/PREDNISONE/LENALIDOMIDE (MPR) VERSUS HIGH-DOSE
MELPHALAN AND AUTOLOGOUS TRANSPLANTATION (MEL200) IN
NEWLY DIAGNOSED MULTIPLE MYELOMA (MM) PATIENTS
A Palumbo1,* F Cavallo1, F Gay1, T di Toritto2, M Cavalli2, D Ben Yehuda3, P
Finsinger2, G Rossi2, A Rocci1, A Siniscalchi2, L Barbarano2, A Carella2, L
Catalano2, P Musto2, C Cerrato4, M Marcatti2, M Cavo2, F Patriarca2, M Gen-
uardi1, V Redoglia1, F Rossini2, P Corradini2, A Nagler 5, F Di Raimondo2, I
Hardan 6, M Boccadoro1
1Myeloma Unit, Division of Hematology, University of Turin, Torino, 2Italian Mul-
tiple Myeloma Network, GIMEMA, Italy, 3Hematology Division, Hadassah Med-
ical Center, Jerusalem, Israel, 4Myeloma Unit, Division of Hematology, Italian
Multiple Myeloma Network, Torino, Italy, 5Hematology Division, BMT and Cord
Blood Bank, Chaim Sheba Medical Center, Tel hashomer, 6Hematology Divi-
sion, Meir Medical Center, Kfar-Saba, Israel

Background: The incorporation of new drugs into induction, consolidation and
maintenance therapy is changing the treatment paradigm of MM but their role
is not well defined.
Aims: To compare in a prospective randomized trial (MM-RV-PI209) conven-
tional chemotherapy plus novel agents [melphalan-prednisone plus lenalido-
mide (MPR)] with tandem high-dose melphalan (melphalan 200 mg/m2 with
stem-cell support; MEL200), both followed by maintenance with lenalidomide
or no maintenance.
Methods: A 2x2 factorial randomized trial was designed to assess the role of
adding lenalidomide to melphalan/prednisone at induction and as maintenance
therapy.The primary end point was PFS on the intent to treat population. An
enrolment of 170 pts/arm was required to demonstrate a15% improvement of
PFS at 2 years (2-sides a= 0.05, 1- β=80%). At diagnosis, 402 pts (≤ 65 years)
were randomly assigned to receive MPR (six cycles of melphalan-prednisone-
lenalidomide, N=202) or tandem MEL200 (N=200). After MPR or MEL200, pts
were further randomized, within each group, for no maintenance (N=204) or
lenalidomide maintenance (10 mg, days 1-21, N=198). 
Results: Patients characteristics were well balanced, including median age (58
years in both groups), ISS and FISH abnormalities [presence of t(4;14) or
t(14;16) or del17p]. Response rates were similar after consolidation (MPR vs
MEL200), with very good partial response (VGPR) or better of 60% vs. 58%
(P=0.24) and complete response (CR) rate of 20% vs. 25% (P=0.49). The
median duration of maintenance was 26.28 months. Lenalidomide mainte-
nance did not significantly increase response rate: CR rate was 20% after MPR
and 25% after maintenance, while it was 25% after MEL200 and 32% after
maintenance. After a median follow-up of 45 mos from diagnosis, the median
PFS was 25 mos with MPR and 39 mos with MEL200 (corresponding to a PFS
of 50% vs 68% at 2 years, HR=1.66; 95%CI 1.27-2.18, P=.0002). Median PFS
were 37.5 mos for maintenance and 25.7 mos for no maintenance (HR=0.63,
95%CI 0.48-0.83, P=.0008). The 4-year OS from diagnosis was similar: 71%
with MPR and 72% with MEL200 (HR 1.08, 95%CI 0.72-1.63, P=0.71), 76%
for maintenance and 68% for no maintenance (HR 0.68, 95%CI 0.45-1.04,
P=.08). After a median follow-up of 32 mos from start of maintenance, the
median PFS was for 41 mos for maintenance and 18 mos for no maintenance
(HR=0.50, 95%CI 0.36-0.68, P<.0001). The 3-year OS from start of mainte-
nance was 81% for maintenance and 72% for no maintenance (HR 0.60,
95%CI 0.37-0.97, P=.04). No meaningful interaction was detected between
MPR/MEL200 and maintenance/observation effects.
Summary / Conclusion: MPR at diagnosis was clearly inferior to MEL200

when PFS is used as the main endpoint. Lenalidomide maintenance significant-
ly reduced the risk of progression independently from the previous treatment.
At present, OS is similar between MPR and MEL200, with a trend for an
improved OS in pts receiving lenalidomide as maintenance therapy.

Table 1.
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BORTEZOMIB-THALIDOMIDE-DEXAMETHASONE VERSUS THALIDO-
MIDE-DEXAMETHASONE PLUS AUTOTRANSPLANTATION FOR MULTI-
PLE MYELOMA: UPDATED FOLLOW-UP AND OUTCOMES AFTER
RELAPSE IN THE PHASE 3 GIMEMA-MMY-3006 TRIAL
P Tacchetti1,* M Galli2, L Pantani1, F Di Raimondo2, C Crippa2, M Offidani2, 
E Zamagni1, V Montefusco2, F Narni2, A Pezzi1, A Spadano2, N Pescosta2, 
L Baldini2, A Ledda2, C Cellini2, T Caravita2, A Falcone2, C Nozzoli2, 
R Zambello2, L Masini2, M Boccadoro2, M Cavo1
1Seragnoli Institute of Hematology, Bologna University School of Medicine,
Bologna, 2GIMEMA Italian Myeloma Network, Roma, Italy

Background: The phase 3 GIMEMA trial of thalidomide-dexamethasone (TD)
versus bortezomib-thalidomide-dexamethasone (VTD) as induction therapy
before, and consolidation therapy after double autologous stem-cell transplan-
tation for newly diagnosed multiple myeloma (MM), demonstrated that VTD sig-
nificantly improves rate of CR/nCR and extends PFS.
Aims: We report an updated follow-up of the GIMEMA trial with a detailed
analysis of outcomes after relapse or progression (R/P), an important issue for
patients (pts) treated up-front with a triplet or doublet novel agent-based ther-
apy incorporated into ASCT.
Methods: Overall, 474 patients (236 randomized to VTD and 238 to TD) were
enrolled in the trial. With a median follow-up of 52 months (mos) 226 pts (48%)
relapsed or progressed. 182/226 pts resulted analyzable for outcomes after
R/P.
Results: Median PFS for pts randomized to the VTD arm was 56 mos vs 42
mos for those assigned to TD (HR=0.64, P=0.0006). Similarly, median TTP for
pts in the VTD group was longer than in the TD group (57 vs 45 mos, HR=0.63,
P=0.0006), reflecting a 37% reduction in the risk of R/P with VTD. The proba-
bilities of R/P in the VTD and TD arms were 41% vs 55% (P=0.002). After
relapse, in comparison with the VTD-treated group a higher percentage of pts
in the TD arm required the immediate start of salvage therapy for symptomatic
R/P (67% vs 82.5%, P=0.016). Median time to salvage therapy (TTST) was sig-
nificantly longer for pts who experienced R/P in the VTD arm than in the TD-
treated group (35 vs 29 mos, P=0.018) and the associated salvage therapy-
free interval (STFI) was 22.5 mos and 15 mos, respectively (P=0.009). Both
bortezomib and lenalidomide were the most frequently used agents at the time
of R/P (82% of all cases), while only 18% of pts were treated with convention-
al cytotoxic drugs. As expected, the majority of pts in the TD arm received a
second-line therapy that included bortezomib (68%), while lenalidomide-dex-
amethasone was received by 12% of pts. By the opposite, in the VTD arm
both bortezomib- and lenalidomide-based salvage therapies were equally dis-
tributed (40% vs 40%). The probability to achieve at least a partial response
after second-line therapy including bortezomib was 60% for pts with prior expo-
sure to VTD vs 63% for those randomized to TD. No difference in post-R/P OS
was demonstrated between VTD-treated and TD-treated subgroups of pts who
received bortezomib-based salvage therapy after R/P (2-yr estimates: 48% vs
53%, P=0.59). In the overall population, a trend toward longer post-R/P OS was
observed for pts who received salvage therapy with novel agents, including
bortezomib or lenalidomide (2-yr estimates: 52% and 53%, respectively), in
comparison with pts treated with conventional cytotoxic drugs (2-yr estimate:
41%)(P=0.088).
Summary / Conclusion: With an extended follow up of 52 months, VTD incor-
porated into front-line ASCT was superior in comparison with TD plus ASCT in
terms of TTP, PFS, TTST e STFI.VTD-treated pts had a higher probability than
TD-treated pts to experience long-lasting asymptomatic R/P not requiring sec-
ond-line therapy. VTD-treated and TD-treated pts who subsequently received
bortezomib-based salvage therapies had similar rates of response and post-
R/P OS; this finding suggests that short-term exposure to VTD did not favor the
selection of bortezomib-resistant clones at the time of relapse.
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CMP-CARFILZOMIB (CFZ) PLUS MELPHALAN-PREDNISONE (MP)-IN
ELDERLY PATIENTS (PTS) WITH NEWLY DIAGNOSED MULTIPLE MYELO-
MA (NDMM): RESULTS OF A PHASE (PH) I/II TRIAL
P Moreau1,* B Kolb2, C Hulin3, D Caillot4, L Benboubker5, M Tiab6, C Touzeau1,
X Leleu7, M Roussel8, C Chaleteix9, M Attal8, T Facon 7
1Department of hematology, university hospital, Nantes, 2Department of hema-
tology, university hospital, Reims, 3Department of hematology, university hos-
pital, Nancy, 4Department of hematology, university hospital, Dijon, 5Department
of hematology, university hospital, Tours, 6Department of hematology, univer-
sity hospital, la Roche-sur-yon, 7Department of hematology, university hospi-
tal, Lille, 8Department of hematology, university hospital, Toulouse, 9Department
of hematology, university hospital, Clermont-ferrand, France

Background: MP+thalidomide (MPT) and MP+bortezomib (MPV) have shown
significant progression-free survival and overall survival (OS) benefits in NDMM
pts > 65 years (y) but are associated with peripheral neuropathy (PN). CFZ, a
novel proteasome inhibitor, has shown promising activity and a favorable toxi-
city profile with low PN rates.
Aims: This PhI/II study in NDMM >65y was designed to determine maximum
tolerated dose (MTD) of CMP and assess safety and efficacy.
Methods: In PhI, CFZ was started at 20 mg/m2, then escalated to 27, 36, and
45 mg/m2, given IV in 42-day (D) cycles (C) on D1/2/8/9/22/23/29/30 for 9C.
Melphalan 9 mg/m² and prednisone 60mg/m² were given PO D1–4 of every 45-
day cycle. MTD was based on dose-limiting toxicity (DLT) in C1 defined as any
grade (G) 4 hematologic adverse event (AE), any hematologic AE preventing
aministration of ≥ 2 C1 CFZ doses except G4 thrombocytopenia without bleed-
ing or G4 neutropenia ≤7D, ≥G3 febrile neutropenia, or any ≥G3 nonhemato-
logic AE.
Results: As of February 26, 2013, 24 pts have been enrolled in PhI: 6 for each
dose level. There were 2 DLTs at 45mg/m2 (fever, hypotension) resulting in a
MTD of 36 mg/m². In PhII, 45 additional pts received CMP at 36 mg/m² CFZ for
N=69 total PhI/II pts (median age 74y). ORR was 89% with 51% ≥VGPR. With
median follow-up of 12 mo, the projected 2y OS was 89.9%. CMP was well tol-
erated without PN ≥G2. These results compare favorably to those of MPV,
MPT, MP+lenalidomide (R), and R+dex in similar pts (ORR 71% San Miguel
NEnglJMed2008, 76% Facon Lancet2007, 80% Palumbo JClinOncol2007 and
85% Rajkumar LancetOncol2010, respectively).
Summary / Conclusion: CFZ 36 mg/m2 +MP is tolerable and effective in eld-
erly NDMM pts. Treatment is ongoing. Final safety and efficacy data will be pre-
sented during the meeting.
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RANDOMIZED, OPEN-LABEL, PHASE 2 STUDY OF SILTUXIMAB (AN
ANTI-IL-6 MAB) AND BORTEZOMIB-MELPHALAN-PREDNISONE VERSUS
BORTEZOMIB-MELPHALAN-PREDNISONE IN PATIENTS WITH PREVI-
OUSLY UNTREATED MULTIPLE MYELOMA
J San Miguel1,* J Bladé2, O Samoilova3, O Shpilberg4, S Grosicki5, F Mal-
oisel6, C Min7, M Zarzuela8, T Robak9, N Khuageva10, S Prasad11, Y Goh12, J
Laubach13, A Spencer14, M Mateos1, A Palumbo15, H van de Velde16, 
C Uhlar17, X Qin17, H Xie17, R Orlowski18
1Hospital Clinico Universitario Salamanca, Salamanca, 2Hospital Clinic I Provin-
cial, Barcelona, Spain, 3Nizhniy Novgorod Region Clinical Hospital, Nizhniy
Novgorod, Russian Federation, 4Rabin Medical Center, Petah Tikva, Israel,
5Oddzial Hematologiczny SPZOZ Zespol Szpitali Miejskich w Chorzowie, Chor-
zow, Poland, 6Clinique Saint Anne, Strasbourg, France, 7Seoul St. Mary’s Hos-
pital, Seoul, Korea, Republic Of, 8Hospital Clinico San Carlos, Madrid, Spain,
9Medical University of Lodz, Lodz, Poland, 10Sp Botkin Moscow City Clinical
Hospital, Moscow, Russian Federation, 11Apollo Hospitals & Research Foun-
dation, Hyderabad, India, 12Singapore General Hospital, Singapore, Singa-
pore, 13Dana Farber Cancer Institute, Boston, United States, 14Alfred Hospi-
tal, Melbourne, Australia, 15Ospedale Le Molinette, Torino, Italy, 16Janssen
Research & Development, Beerse, Belgium, 17Janssen Research & Develop-
ment, Spring House, 18M.D. Anderson Cancer Center, Houston, United States

Background: For patients newly diagnosed with symptomatic multiple myelo-
ma (MM) and ineligible for autologous stem cell transplantation (ASCT), borte-
zomib (VELCADE)-melphalan-prednisone (VMP) is a standard treatment reg-
imen. Interleukin (IL)-6 enhances proliferation, differentiation, and survival of
malignant plasma cells in MM. Therefore, anti-IL-6-directed treatment could
further enhance VMP activity. Siltuximab (S; formerly CNTO 328) is a chimeric,
anti-IL-6 monoclonal antibody that has been shown in preclinical experiments
to enhance the anti-myeloma activity of VELCADE, melphalan, and corticos-
teroids.
Aims: To evaluate if the combination of S+VMP demonstrates improved effi-
cacy compared with VMP alone, as assessed by complete response (CR) rate
using the European Group for Blood and Marrow Transplantation (EBMT) cri-
teria.
Methods: Newly diagnosed MM patients with measurable secretory disease
who were not candidates for high-dose chemotherapy with ASCT received
S+VMP for up to 9 cycles in the Part 1 safety run-in of a two-part, phase2, mul-

ticenter study. The safety profile of S+VMP was deemed acceptable, and the
study proceeded to Part2, in which patients were randomly assigned to receive
S+VMP or VMP alone for up to 9 cycles during the treatment period. V 1.3
mg/m2 was given IV twice weekly at weeks1,2,4, 5 for four 6-week cycles, then
weekly for five 6-week cycles with M 9 mg/m2 once daily and P 60 mg/m2 once
daily on days 1−4 of every cycle. S was given as a 1-hour IV infusion at 11
mg/kg every 3 weeks with VMP. Patients with at least partial response (PR) on
the S arm could enter an 18-month maintenance period with S alone. The pri-
mary endpoint was safety for Part 1 and CR rate according to EBMT criteria for
Part 2.
Results: From June 2009 to May 2011, 12 patients were recruited in Part1, and
106 patients were randomized in Part 2: 52 to S+VMP and 54 to VMP. Data pre-
sented here are from the randomized Part 2. Baseline demographics and dis-
ease characteristics were well balanced between S+VMP and VMP, except for
IgA subtype (40% in S+VMP and 19% in VMP). High-risk cytogenetic abnor-
malities (ie, t(4;14), t(14;16), and 17p deletion) were present in 17% in S+VMP
and 10% in VMP, including 17p deletion in 15% in S+VMP and 4% in VMP.
Median treatment duration during Cycles 1−9 was 12.5 months for S+VMP and
12.9 months for VMP alone. Twenty-one patients received maintenance S with
a median treatment duration of 6.2 months. The median follow-up was 21.7
months at the current analysis. With S+VMP and VMP, CR was 27% vs. 22%,
near CR was 31% vs. 14%, and overall response rate (CR+PR) was 88% vs.
80%, respectively (table). At least very good PR (VGPR) by International Myelo-
ma Working Group (IMWG) assessment was observed in 71% with S+VMP and
in 51% with VMP (P=0.0382). Median progression-free survival (PFS) was 17
months with S+VMP and 17 months with VMP. Overall survival (OS) rate with
S+VMP and VMP was 88% and 88% at 1 year. During Cycles 1−9, Grade ≥3
adverse events were reported in 92% of patients with S+VMP and in 81% of
patients with VMP alone. Common Grade ≥3 adverse events in the S+VMP and
VMP arms were neutropenia (62% vs. 43%), thrombocytopenia (44% vs. 25%),
and bronchopneumonia/pneumonia (17% vs. 17%). Serious adverse events
were reported with S+VMP and VMP in 58% vs. 51% of patients, respectively.
The most frequently reported serious adverse events were infections (23% with
S+VMP and 17% with VMP). Five patients on S+VMP and 4 patients on VMP
died due to an adverse event; 1 death on VMP was considered drug-related.
Summary / Conclusion: The addition of siltuximab to VELCADE-melphalan-
prednisone resulted in a numerical increase in CR rates (from 22% to 27%) and
at least VGPR rates (from 51% to 71%) and added moderate additional toxic-
ity. No improvements in longer-term outcomes have been observed.

Table 1.
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MM-005: A PHASE 1 TRIAL OF POMALIDOMIDE, BORTEZOMIB, AND
LOW-DOSE DEXAMETHASONE (PVD) IN RELAPSED AND/OR REFRAC-
TORY MULTIPLE MYELOMA (RRMM)
P Richardson1,* C Hofmeister2, D Siegel3, S Lonial4, J Laubach1, Y Efebera2,
D Vesole3, A Nooka4, J Rosenblatt5, N Raje6, M Zaki7, Y Hua7, S Shah7, 
J Wang7, K Anderson1
1Medical Oncology, Jerome Lipper Multiple Myeloma Center, Dana-Farber Can-
cer Institute, Harvard Medical School, Boston, MA, 2Internal Medicine, Hema-
tology, The Ohio State University, Columbus, OH, 3John Theurer Cancer Cen-
ter, Hackensack University Medical Center, Hackensack, NJ, 4Division of Bone
Marrow Transplant, Emory University, Winship Cancer Institute-Hematology
and Medical Oncology, Atlanta, GA, 5Beth Israel Deaconess Medical Center,
Harvard Medical School, 6Massachusetts General Hospital, Boston, MA, 7Cel-
gene Corporation, Summit, NJ, United States

Background: Combinations of lenalidomide (LEN), bortezomib (BORT), and
dexamethasone (DEX) have demonstrated preclinical and clinical activity in
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patients with multiple myeloma (Kumar S, et al. Blood. 2012; Richardson PG,
et al. Blood. 2010). POM was recently approved by the US Food and Drug
Administration for the treatment of RRMM patients who have received at least
2 prior therapies, including LEN and BORT. POM with low-dose DEX (LoDEX)
has demonstrated efficacy in RRMM patients treated with prior LEN and BORT
(Leleu X, et al. Blood. 2013; Lacy MQ, et al. Blood. 2011). MM-005 was
designed to identify the optimal dose of PVD for a phase 3 trial comparing
PVD vs. BORT + LoDEX (VD) in patients with RRMM (MM-007).
Aims: Identify the maximum tolerated dose (MTD) of POM in combination with
VD.
Methods: Eligible patients had RRMM with 1-4 prior lines of therapy including
2 or more consecutive cycles of LEN and a proteasome inhibitor. Patients must
have been refractory to LEN (progressive disease [PD] during or within 60
days of LEN treatment), but not refractory to BORT (at 1.3 mg/m2 twice week-
ly). The MTD was determined using a 3 + 3 design in 5 cohorts. Each cohort
received 21-day cycles of POM 1-4 mg/day on D1-14; BORT 1-1.3 mg/m2 on
D1,4, 8, and 11; and LoDEX 20 mg/day on D1-2, 4-5, 8-9, and 11-12. All patients
received thromboprophylaxis with aspirin or low-molecular-weight heparin. An
expansion cohort was enrolled at the MTD. Treatment was continued until PD
or unacceptable toxicity. Dose-limiting toxicities (DLTs) were assessed during
cycle 1. The primary endpoint was MTD; secondary endpoints included safe-
ty, overall response rate (ORR; ≥ partial response), duration of response, and
time to response (TTR).
Results: As of December 31, 2012, twenty-one patients were enrolled (3
patients per escalating dose cohort; 6 in the expansion cohort). The median age
was 57 years (range, 36-75 years). All patients were LEN refractory and had
received prior BORT. Patients had received a median of 2 prior lines of thera-
py (range 1-4 prior lines). No DLTs have been observed at any dose level.
Confirmation of the tolerability of the highest dose level (POM 4 mg, BORT 1.3
mg/m2, LoDEX 20 mg) is ongoing. The most common grade 3-4 adverse events
(AEs) were neutropenia (37%) and thrombocytopenia (21%). With thrombopro-
phylaxis, no deep vein thrombosis was observed and no significant PN (≥ grade
3) has been seen to date. Importantly, none of the patients discontinued treat-
ment due to AEs and 17 patients remain on study. Thus far, the ORR was 73%
(n=15 evaluable), including 27% very good partial response. Responses are
ongoing and were also observed in patients with adverse cytogenetics. Further-
more, PVD rapidly induced responses with a median TTR of 2 cycles (6 weeks).
Updated data will be presented at the meeting.
Summary / Conclusion: PVD was generally well tolerated in RRMM with no
DLTs and no discontinuations due to AEs to date. This combination had prom-
ising activity in this LEN-refractory population with an ORR of 73%. The max-
imum planned dose of POM 4 mg/day on D1-14; BORT 1.3 mg/m2 on D1,4, 8,
and 11; and LoDEX 20 mg on D1-2, 4-5, 8-9, and 11-12 of a 21-day cycle has
been incorporated into the ongoing MM-007 randomized, prospective phase 3
trial comparing PVD with VD in RRMM patients (n=782).
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TANDEM AUTOLOGOUS/ALLOGENEIC HEMATOPOIETIC STEM CELL
TRANSPLANTATIONS IN FIRST LINE HIGH RISK MULTIPLE MYELOMA
PATIENTS: EVOLVING STRATEGIES WITH THE IMMUNOMODULATING
DRUGS
M Michallet1,* M Sobh1, J El-Cheikh2, S Morisset1, A Sirvent3, O Reman4, 
J Cornillon5, R Tabrizi6, N Milpied6, J Harousseau7, H Labussière1, F Nicoli-
ni1, M Mohty7, D Blaise2, M Attal8, H Avet-loiseau8
1Hematology, Centre Hospitalier Lyon Sud, Pierre Bénite, 2Hematology, Insti-
tut Paoli Calmettes, Marseille, 3Hematology, Hôpital de l’ARCHET, Nice,
4Hematology, CHU de Caen, Caen, 5Hematology, Institut de Cancérologie de
la Loire, Saint Etienne, 6Hematology, CHU de Bordeaux, Bordeaux, 7Hemato-
logy, CHU de Nantes, Nantes, 8Hematology, CHU de Toulouse, Toulouse, Fran-
ce

Background: Allogeneic hematopoietic stem cell transplantation (allo-HSCT)
remains the only available potentially curative treatment for patients with hema-
tological malignancies particularly those with high risk factors; its use in multi-
ple myeloma as a first line treatment is still controversial especially not only with
discordant results from different studies with different treatment and condition-
ing modalities but also with different patient/donor characteristics
Aims: We evaluated the efficacy and toxicity of tandem auto-HSCT strategy
followed by RIC and allo-HSCT with the post-allo-HSCT use of bortezomib and
DLI in high risk (β2 microglobulin level >3 mg/L, del13, t(4;14) or del17p) mul-
tiple myeloma patients (Group1). We compared our results to those observed
after traditional tandem auto-RIC-allo-HSCT without bortezomib (Group2).
Groups 1 and 2 were compared to matched patients not receiving allo-HSCT
from the IFM studies.
Methods: Conditioning regimen combined fludarabine 30 mg/m²/d (d-5→d-1),
busilvex IV 3.2 mg/kg/d (d-4,d-3) and ATG 2.5 mg/kg/d (d-2,d-1). In group1, by
day 90 post-allo-HSCT, patients not in CR received 4 cycles of bortezomib 1.3
mg/kg; if the CR not achieved, increasing doses of DLI were administered.
Allo-HSCT groups included 25 patients (12 in group1 and 13 in group2), 18
males and 7 females with a median age of 51 years [28-67]; 14 (56%) patients
had del13, 7 (28%) del17 and 17 (68%) had β2 microglobulin level >3 mg/L.

The stem cell source was PBSC in 22 (88%) of cases from 16 identical siblings
and 9 HLA (10/10) matched unrelated donors. At allo-HSCT, one patient was
in CR, 4 in VGPR and 20 in PR. The matched population included 36 controls
for group1 and 39 for group2.
Results: At Day 90 after allo-HSCT, all patients engrafted, 10 patients were in
CR and 15 patients were in less than CR. Nine patients in group1 received
bortezomib, 3 reached a CR while the 6 others were still in PR and received
increasing doses of DLI. There were 8 acute GVHD [7 grade II (3 in group1)
and 1 grade III in group1] and 11 chronic GVHD [3 lim. (all in group1) and 8
ext. (1 in group 1)]. At the last follow-up, 14 patients are alive (9 in group1 and
5 in group2), 10 were in durable CR1 and 4 in PR after DLI; 11 patients died
(3 in group1: all from progression; 8 in group2: 5 from progression and 3 from
TRM). After a median follow-up of 55 months [3-142], the median OS was not
reached in group1 vs. 65 months (51-NR) in its matched patients (P=0.027);
and it was 96 months (49-NR) in group2 vs. 91 months (32-NR) in its matched
patients (P=0.77). The median PFS was 49 months (29-NA) in group1 vs. 25
months (21-35) in its matched patients (P=0.004); it was 31 months (22-NR)
in group2 vs. 28 months (21-40) in its matched patients (P=0.077).
Summary / Conclusion: The encouraging results in group1 are due to the use
of IV busilvex and better ATG administration schedule in addition to the
immunomodulating role of bortezomib in the elimination of the residual dis-
ease. The use of tandem auto-RIC-allo-HSCT including new agent combina-
tions and immunomodulation after transplantation should be reconsidered in
the context of first line treatment for MM especially for patients with poor prog-
nostic factors.
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PHASE II CLINICAL AND CORRELATIVE STUDY OF CARFILZOMIB,
LENALIDOMIDE, AND DEXAMETHASONE FOLLOWED BY LENALIDO-
MIDE EXTENDED DOSING (CRD-R) IN NEWLY DIAGNOSED MULTIPLE
MYELOMA (MM) PATIENTS
N Korde1,* A Zingone1, M Kwok2, E Manasanch1, P Wu1, N Tageja1, 
M Bhutani1, A Flanders2, R Costello1, M Mulquin1, D Zuchlinski1, M Roschews-
ki1, I Maric3, K Calvo3, R Braylan3, C Yuan4, M Stetler-Stevenson4, D Arthur4,
L Xi5, M Raffeld5, M Lindenberg6, P Choyke6, K Kurdziel6, S Steinberg7, M
Lee8, J Trepel8, O Landgren1
1NCI, NIH, 2Hematology/Oncology, Walter Reed National Military Medical Cen-
ter, 3Hematology Service, DLM, 4Lab of Pathology, NCI, 5Molecular Diagnos-
tics Core Lab, NCI, 6Molecular Imaging Program, NCI, 7Biostatistics and Data
Management Section, NCI, 8Molecular Oncology Branch, NCI, CCR, NIH,
Bethesda, United States

Background: As modern MM treatments induce deeper responses, there is an
increasing demand to characterize remissions with sensitive techniques. Flow
cytometry and functional imaging techniques are emerging tools that measure
minimal residual disease (MRD). Carfilzomib (CFZ) is an irreversible protea-
some inhibitor with potent anti-MM effects that induces rapid and deep respons-
es when combined with lenalidomide (LEN) and dexamethasone (DEX).
Aims: In this single arm phase II trial using CRd therapy, we report the results
of the first n=28/45 patients. The primary endpoint is the incidence of ≥ grade
3 neuropathy. Secondary endpoints include response rate, profiling CFZ activ-
ity to biological endpoints, and impact of MRD studies on clinical outcomes. 
Methods: Eligible patients included both transplant and non-transplant newly
diagnosed MM patients. Each cycle is 28-days: CFZ IV 20/36 mg/m2 on days1,2,
8, 9, 15, 16; LEN oral 25 mg days 1-21; and DEX IV/oral 20/10 mg on days1,2,
8, 9, 15, 16, 22, 23. Patients younger than 70-75 years underwent stem cell
harvest after 4 cycles of CRd and continue therapy. After 8 cycles of CRd, all
patients with SD or better clinical outcome received cycles 9-20 of LEN extend-
ed dosing 10 mg days 1-21. MRD assessments with multi-parametric flow
cytometry and FDG-PET CT were performed on achievement of CR/end of
cycle (during cycles 1-8).
Results: A total of 31 patients meeting eligibility criteria have been enrolled (15
female, 16 male; median age 60; range 40-88). Among enrolled patients, mean
baseline M-protein was 3.0 g/dL (range 1.0-7.1) and isotypes included 7 IgA,
19 IgG, 4 kappa, and 1 lambda. 28 patients were evaluable for toxicity and
response with a median of 8 cycles of therapy completed (2-17). As no patients
reported ≥ grade 3 neuropathy, the primary endpoint of this study was met. The
mean M-protein decline after completing one cycle of therapy was 67.2%. High-
lighting the rapid rate of response, patients obtaining ≥ VGPR went from 42%
after 2 cycles of therapy to 85% after 4 cycles of therapy. Best responses after
median of 8 cycles of therapy included 11 – sCR/7-nCR (64.3%), 4 – VGPR
(14.3%), 5 – PR (17.9%), and 1 – SD (3.6%). Median time to sCR was 6.9
cycles. One patient had progressive disease (PD) based on biochemical pro-
gression and not clinical symptoms. Toxicities were consistent with that previ-
ously reported. The most common G3/4 toxicities: non-hematologic - rash,
electrolyte disturbance, and LFT elevation; hematologic - lymphopenia and
anemia. Among 10 sCR and 4 nCR who underwent MRD assessment, all were
negative. Among 1 VGPR, 1 PR and 1 PD patients, there was evidence of
immunophenotypically abnormal plasma cells defined by multi-parametric flow
cytometry after 8 cycles of CRd. All 11 patients with baseline FDG avid lesions
or extramedullary disease showed decrease or resolution of FDG avidity at
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MRD assessment time points.
Summary / Conclusion: Combination CRd therapy followed by extended LEN
dosing in newly diagnosed MM patients show deep response rates corroborat-
ed by MRD assays and tolerable side effects.

Table 1.
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PROLONGED OVERALL SURVIVAL WITH POMALIDOMIDE AND DEXAM-
ETHASONE IN END STAGE MYELOMA
X Leleu1,* M Roussel2, B Arnulf3, P Moreau4, C Traulle5, G Marit6, 
M MICHALLET7, C Mathiot8, M Petillon9, M Macro10, B Pegourie11, B KOLB12,
A Stoppa13, S Brechiniac8, L Garderet8, B Royer14, C Hulin14, L benboubker15,
O Decaux16, D Caillot17, M Escoffre16, H LOISEAU18, M ATTAL19, J FER-
NAND20, T FACON9
1Hopital Huriez, Lille, 2Hopital Purpan, Toulouse, 3Paris, Hopital, paris, 4Hopi-
tal, Nantes, 5lyon, Hopital, Lyon, 6hopital, bordeaux, 7CH, Lyon, 8Hopital, Paris,
9Hopital Claude Huriez, Lille cedex, 10CHU, Caen, 11CHU, Grenoble, 12CHU,
Reims, 13CH, Marseille, 14CHU, Amiens, 15CHU, Tours, 16CHU, Rennes,
17CHU, Dijon, 18CHU, Nantes, 19CHU, Toulouse, 20CHU, Paris, France

Background: MM remains incurable and patients will ultimately acquire resist-
ance to novel agents. Kumar et al. have shown that the expected median PFS
and OS for patients relapsed or were refractory to bortezomib and an IMiDs
(double refractory) was 5 months and 9 months, respectively. Several studies
have shown that the combination of pomalidomide plus dexamethasone was
active and well tolerated in double refractory MM, with a response rate (PR and
greater) of approximately 25% to 35%. 
Aims: In this final analysis, we aimed to further demonstrate that treatment with
pomalidomide and dexamethasone translated into prolonged survival. 
Methods: The IFM2009-02 phase 2 (Leleu et al, ASH 2011) randomized study
was designed to determine the impact of pomalidomide; given orally either 4
mg daily on days 1–21 of a 28-day cycle (arm 21/28) or continuously on days
1–28 of a 28-day cycle (arm 28/28); in combination with dexamethasone (oral
40 mg weekly). This study included MM patients who did not achieve a response
(≤ SD) as per IMWG criteria with the last course of bortezomib and the last
course of lenalidomide, or who were refractory to both bortezomib and lenalido-
mide. The primary objective was ORR, assessed centrally and reviewed by an
independent committee. The analysis is performed on the ITT population and
combines data from the 2 arms.
Results: Overall, 84 patients (57 male and 27 female)were enrolled, with a
median age of 60 years (range 42-83). The median time from diagnosis to
enrolment was 70.5 months (range 9-277). The median number of prior lines
of therapy was 5 (range 1-13), and 100% of the patients had received prior
bortezomib and lenalidomide as per protocol. Additionally, 84.5% were refrac-
tory to their last prior line of therapy and 77% were refractory to their last prior
lines of both lenalidomide and bortezomib. With a median follow up of 22.8
months, the median (95%CI) PFS and TTP was 4.6 months (4-7) and 5.4
months (CI 4-8), with a median duration of response of 7.3 months (5-15). 28%
of patients were free of progression and 44% responded, at 1 year respective-
ly. The most common reason for treatment discontinuation was disease progres-
sions (84%). 95% of deaths wereconsidered to be disease related. Important-
ly, 10 patients (12%) remain on treatment after 36 months. The median OS was
14.9 months (11-20) with 57% and 44% of patients surviving at 12 and 18
months respectively. We noticed that OS was significantly prolonged in respon-
ders when compared to patients with SD. The median OS has not been reached
in responders, (18.4;-); and was 13 (8; 20) months in patients with SD, (HR [95%
CI) 0.45 [0.2, 0.9], P=0.018). Noteworthy, 83% of responders and 50% of
patients with SD were still alive after 12 months of treatment, and 69% and 36%
were still alive at 18 months, respectively. Future studies may consider study-

ing response rate and survival improvement on pomalidomide by adding a third
agent to Pomalidomide plus dexamethasone regimen.
Summary / Conclusion: The IFM2009-02 study thus pointed out the survival
difference in responders as compared to patients with stable disease related
to a prolonged duration of response. Pomalidomide and dexamethasone is
effective and generally well tolerated in heavily pre-treated MM patients. The
combination of pomalidomide and dexamethasone compared very favourably
to the expected median OS reported in the historical control study in end stage
MM. This study provides further evidence that pomalidomide can provide ben-
efit for patients who have relapsed after other novel therapies. 
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A NEW SCORING SYSTEM TO IDENTIFY PATIENTS AT HIGH-RISK OF
EARLY DEATH IN THE CONTEXT OF NOVEL AGENT-BASED INTENSIVE
THERAPY
P Moreau1,* M Cavo2, P Sonneveld3, I Rosinol4, G Marit5, A Pezzi2, H Gold-
schmidt6, J Blade4, M Attal7, J Mary8
1department of hematology, University Hospital, Nantes, France, nantes,
France, 2department of hematology, University Hospital, bologna, Italy, 3depart-
ment of hematology, university hospital, amsterdam, Netherlands, 4department
of hematology, university hospital, barcelona, Spain, 5department of hematol-
ogy, university hospital, bordeaux, France, 6department of hematology, univer-
sity hospital, heidelberg, Germany, 7department of hematology, university hos-
pital, toulouse, 8department of hematology, university hospital saint-louis, paris,
France

Background: Several biological parameters or indexes including cytogenetics
and/or International Staging System (ISS) have been identified to define
patients with multiple myeloma with high-risk of progression, but none of them
are defined in order to select a subgroup of patients at high risk of early death
from progression, especially in the context of frontline therapy using novel-
agents based induction and autologous stem cell transplantation.
Aims: We investigated prognostic parameters of patients enrolled in the
IFM2005-01 trial comparing bortezomib-dexamethasone versus VAD induction
followed by ASCT (Harousseau et al, J Clin Oncol 2010;28:4621-4629).
Methods: The risk of death within the first 2 years from the start of therapy from
progressive disease (and not toxicity) (42 cases out of 482 patients) was relat-
ed to 3 independent adverse initial characteristics in a multivariate logistic
regression analysis: high LDH > normal value (P=0.0014), ISS 3 (P=0.0097)
and cytogenetic abnormalities defined by the presence of either t(4;14) or 17p
deletion (P=0.0002). These 3 variables enabled the identification of a simple 0
to 3 scoring system predicting for overall survival (OS). Score 0 was defined
by the absence of adverse factor (neither high LDH, nor ISS3, nor t(4;14) and
/or 17p); in this group of patients representing 57% of the overall population,
the 4-year OS rate was 84%. Score 1 was defined by the presence of only 1
adverse factor (either high LDH or ISS3 or t(4;14) and/or 17p); in this group of
patients representing 32% of the overall population, the 4-year OS rate was
73%. Score 2 was defined by the presence of high LDH plus ISS3, without
t(4;14) and /or 17p; in this group of patients representing 6% of the overall pop-
ulation, the 4-year OS rate was 68%; Score 3 was defined by the presence of
t(4;14) and/or 17p in addition with either ISS3 or high LDH; in this group of
patients representing 5% of the overall population, the median OS was only 19
months.
Results: This score was subsequently applied to a larger population of patients
enrolled in 4 phase 3 studies independently conducted by HOVON/GMMG
(Sonneveld et al, JClinOncol 2012), IFM (Harousseau et al, J Clin Oncol 2010),
PETHEMA (Rosinol et al, Blood 2012) and GIMEMA (Cavo et al, Lancet 2010)
cooperative groups comparing bortezomib-based versus no bortezomib-based
inductions prior to single or tandem ASCT. Out of 2169 patients enrolled in
these 4 trials, 1601 had data available to use the new scoring system. 903
(56%) had a score of 0, 515 (32%) a score of1, 68 (4%) a score of2, and 115
(7%) a score of3, respectively. 2-year OS was significantly different according
to the score: 93% for a score of 0, 85% for a score of1, 67% for a score of2, and
55% for a score of 3 (P<0.0001). This score was also very effective in defining
cases with dramatic outcome in the population of 850 patients treated in these
4 trials into the bortezomib-based induction regimens (2-year OS of 52% in
patients with score 3).
Summary / Conclusion: We have defined a new and simple scoring system
that allows the identification of a small group of patients at very high-risk dis-
ease and shortened survival, despite the use of the most recent intensive nov-
el-agent based therapy. The subgroup of patients with a score of 3 associated
with a dramatic outcome might be candidate for innovative therapeutic
approaches.
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BENDAMUSTINE, BORTEZOMIB AND DEXAMETHASONE (BVD) IN ELD-
ERLY MM PROGRESSIVE AFTER 1ST LINE THERAPY (IFM 2009-01 TRI-
AL): PREDICTIVE FACTORS OF DEFAVOURABLE OUTCOME
P Rodon1,* C Hulin2, B Pegourie3, M Tiab4, B Anglaret5, L Benboubker6, H
Jardel7, O Decaux8, B Kolb9, M Roussel10, L Garderet11, X Leleu12, O Fitous-
si13, C Chaleteix14, P Casassus15, P Lenain16, B Royer17, A Banos18, R Ben-
ramdane19, P Cony-Makhoul20, M Dib21, J Fontan22, A Stoppa23, C Traulle24,
J Vilque25, M Petillon12, C Mathiot26, P Moreau27, H Avet-Loiseau10
1Hematology, Centre Hospitalier, Perigueux, 2Hematology, CHU, Nancy,
3Hematology, CHU, Grenoble, 4Hematology, Centre Hospitalier, La Roche sur
Yon, 5Hematology, Centre Hospitalier, Valence, 6Hematology, CHU, Tours,
7Hematology, Centre Hospitalier, Vannes, 8Internal Medicine, CHU, Rennes,
9Hematology, CHU, Reims, 10Hematology, CHU, Toulouse, 11Hematology,
Hopital Saint-Antoine, Paris, 12Hematology, CHRU, Lille, 13Hematology, Poly-
clinique Nord-Aquitaine, Bordeaux, 14Hematology, CHU, Clermont-Ferrand,
15Hematology, Hopital Avicenne, Bobigny, 16Hematology, CAC, Rouen,
17Hematology, CHU, Amiens, 18Hematology, Centre Hospitalier, Bayonne,
19Hematology, Centre Hospitalier, Pontoise, 20Hematology, Centre Hospitalier,
Annecy, 21Hematology, CHU, Angers, 22Hematology, CHU, Besancon,
23Hematology, Institut Paoli-Calmettes, Marseille, 24Hematology, Centre Hos-
pitalier Lyon Sud, Lyon, 25Hematology, CAC, Caen, 26Hematology, Institut
Curie, Paris, 27Hematology, CHU, Nantes, France

Background: Prognosis of relapse is severe in elderly multiple myeloma (MM).
In recent studies, median survival at progression after 1st line therapy was
between 9 and 13 months (T. Facon, Lancet 2007; C. Hulin, J Clin Oncol 2009).
Bortezomib (V) plus dexamethasone (D) is a major regimen in the treatment
of relapses. Bendamustine (B) demonstrated to be highly active in advanced
MM. The IFM 2009-01 trial evaluated the combination of B, V and D in elderly
patients with progressive MM on or after 1stline treatment.
Aims: The present analysis aimed to determine predictors of defavourable
outcome at 6 months.
Methods: IFM 2009-01 trial was dedicated to pts > 65 years in 1st relapse or
refractory to 1st line therapy. Inclusion criteria were measurable disease, PS
ECOG 0-2, ANC > 1.5x109/L, platelets > 100x109/L, serum creatinine level
<250 mcmol/l, AST and ALT < 3xULN. Pts with prior exposure to bortezomib
were excluded. Treatment regimen was 6 28 days cycles of B 70 mg/m2 D1-
8, V 1.3 mg/m2 D1-8-15-22 and D 20 mg D1-8-15-22. Responders were
assigned to receive maintenance treatment with 6 additional cycles given 1
month out of 2. Pts with favourable outcome at 6 months were defined as
achieving sustained PR or better and beginning maintenance treatment with-
out major toxicity or unrelated event.
Results: From 03/2010 to 07/2011, 73 pts were included. Median age was 75.8
years (range 66-86). Median time from diagnosis to inclusion was 29 months.
All pts received only 1 prior line of therapy: melphalan-prednisone (MP) in 12,
MP-Thalidomide in 44, Lenalidomide-Dexamethasone (LD) in 14, other IMiD-
based regimen in 3. 49 pts (67.1%) achieved at least partial response [best
response CR: 9 pts (12.3%), VGPR: 12 pts (16.5%), PR: 28 pts (38.3%), MR:
6 pts (8.2%), SD: 4 pts (5.5%), progression: 13 pts (17.8%), early discontinu-
ation: 1 pt (1.3%)]. At 6 months, PFS was 67.1% and OS 80.8%. Defavourable
outcome was observed in 36 pts (49.3%): failure to achieve sustained PR in
24, treatment toxicity in6, unrelated adverse event in4, patient refusal or lost to
follow-up 1 each. Predictive factors of a defavourable outcome were beta 2
microglobulin (B2M) level > 3.5 mg/L (P=0.0029), 17p deletion (P=0.025) and
male sex (P=0.04).
Summary / Conclusion: In the IFM 2009-01 trial, elevated serum B2M level,
presence of deletion 17p and male sex correlated with defavourable outcome
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CONSOLIDATION WITH VTD SIGNIFICANTLY IMPROVES THE COMPLETE
REMISSION RATE IN MULTIPLE MYELOMA
X Leleu1,* G Fouquet2, B Hebraud3, M Roussel4, D Caillot5, M Lorraine Chre-
tien6, B Arnulf7, R Szalat8, A Garderet9, L Nenajiba10, B Pegourie11, C Regny11,
B Royer12, A Caulier12, A Marie Stoppa13, S Garciaz13, C Touzeau14, C
Chaleteix15, J Fermand16, H Avet-Loiseau16, T Facon17, M Attal16, P Moreau14
1Service des maladies du sang, Hopital Huriez, Lille, 2Service des Maladies du
Sang, Hopital Claude Huriez, Lille cedex, 3Hematology, Hôpital Purpan,
4Hematology, Hôpital Purpan, CHU , Toulouse, 5Hematology, Hôpital d’en-
fants, 6Hematology, Hôpital d’enfants CHU Dijon, Dijon, 7Hematology, Saint
Louis APHP, 8Hematology, Saint Louis, APHP, 9Hematology, Hôpital St Antoine
APHP, 10Hematology, Hopital St Antoine APHP, Paris, 11Hematology, Hôpital
Michallon CHU Grenoble, Grenoble, 12Hematology, Hôpital Sud , Amiens,
13Hematology, Institut Paoli Calmette, Marseille, 14Hematology, Hôtel Dieu
CHU Nantes, Nantes, 15Hematology, Hôpital Gabriel Montpied, Clermont-Fer-
rand, 16Hematology, Hôpital Purpan CHU Toulouse, Toulouse, 17Service Mal-
adies du Sang, CHU Lille, Lille, France

Background: Several studies have demonstrated the impact of VTd on
response rates and PFS either as induction or consolidation regimen upfront

in Myeloma (MM). However there are limitations to these studies, especially that
no data is available regarding the role of VTd consolidation in the context of
bortezomib-triple based VTd induction regimen followed by a single autolo-
gous transplantation (auto). The CR rate, relapse rate and median PFS were
29%, 53% and 26 months in the VTd arm of the IFM2007-02 trial with no con-
solidation. Cavo et al. reported 61% CR rate, 39% 3-year progression and 62%
estimated 5-year PFS with VTd consolidation after double auto in the GIMEMA
study (Cavo et al, Lancet 2010). 
Aims: We aimed to assess the efficacy and safety of VTd as consolidation ther-
apy in the context of VTd as induction regimen followed by a single auto (VTd-
auto-VTd regimen). 
Methods: This retrospective multicentre study has included newly diagnosed
MM patients eligible for ASCT upfront and aged less than 65 in 2 cohorts across
9 IFM centers. The patients must have completed the procedure. The first
group (VTd-auto-VTd) included 121 MM treated with VTd-auto-VTd regimen.
The regimen consisted of 4 induction cycles and 2 consolidation cycles of VTd
[bortezomib I.V. 1.3 mg/m² on days1,4, 8, and 11, thalidomide 100 mg/day
administered orally, and dexamethasone 40mg weekly administered orally].
All patients underwent ASCT with high dose melphalan 200mg/m² as condition-
ing regimen. The second cohort (VTd-auto) included 96 MM that completed the
same VTd-auto regimen but without consolidation. None of the patients had
received a maintenance therapy across cohorts. 
Results: ORR was identical at completion of therapy across cohorts, never-
theless the CR rate was greater in the cohort VTd-auto-VTd, 52% vs. 30%
(P=0.001), while identical across cohorts after induction and autotransplanta-
tion. With 30 months median follow-up, the relapse rate was lower in VTd-
auto-VTd, 21% vs. 45% (P=0.001) and the median TTP not reached and 25
months in either cohort, respectively (P=0.005). The expected 4-years TTP
was 62% and 29% in either cohort respectively. The safety profile of the cohort
VTd-auto-VTd was superimposable to that of VTd-auto without consolidation. 
Summary / Conclusion: This study further demonstrated the importance of the
VTd consolidation to improve clinical outcomes with an acceptable toxicity pro-
file, in the context of VTd as induction and a single ASCT upfront in MM. This
study showed an impressive CR rate in relation to the consolidation that trans-
lated into a lower relapse rate and a prolonged TTP. This study demonstrated
that the VTd regimen, used both as induction and consolidation, in the context
of a single ASCT upfront significantly contributed to improve clinical outcomes
with an acceptable toxicity profile in MM. VTd-auto-VTd compared very favor-
ably to the other upfront protocols, and may become in the near future a stan-
dard of care in newly diagnosed patients with Myeloma. 
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CLINICAL PROFILE OF ONCE-DAILY, MODIFIED-RELEASE OPROZOMIB
TABLETS IN PATIENTS WITH HEMATOLOGIC MALIGNANCIES: RESULTS
OF A PHASE 1B/2 TRIAL
J Kaufman1,* D Siegel2, R Vij3, I Ghobrial4, A Badros5, L Neuman6, J Anderl6,
M Savona 7
1Hematology and Medical Oncology, Winship Cancer Institute of Emory Uni-
versity, Atlanta, 2John Theurer Cancer Center, Hackensack, 3Washington Uni-
versity School of Medicine, St. Louis, 4Dana-Farber Cancer Institute, Boston,
5M & S Greenebaum Cancer Center, Baltimore, 6Onyx Pharmaceuticals, Inc.,
South San Francisco, 7Sarah Cannon Research Institute, Nashville, United
States

Background: Oprozomib, a structural analog of carfilzomib, is an orally bioavail-
able proteasome inhibitor that binds selectively and irreversibly to its target. We
have previously shown that oprozomib split-dose powder-in-capsule demonstrat-
ed promising clinical activity in patients with hematologic malignancies (Savona
MR, et al. ASH 2012. Abstract 203). In an effort to improve gastrointestinal toler-
ability, a once-daily modified-release tablet was introduced into the ongoing phase
1b/2 dose escalation study, the preliminary findings of which were presented at
the 14th International Myeloma Workshop (Seigel DS, et al. IMW 2013. P-225).
More mature data with oprozomib once-daily, modified-release tablets are now
available, the results of which are presented herein.
Aims: To determine the maximum tolerated dose (MTD) and the safety and tol-
erability profile of once-daily, modified-release oprozomib tablets. Secondary
endpoints include response according to relevant criteria (eg, International
Myeloma Working Group Uniform Response, Third International Workshop on
Waldenström’s Macroglobulinemia) and pharmacodynamics.
Methods: This is an ongoing, multicenter, phase 1b/2 dose-escalation study
(NCT01416428) taking place in 7 centers in the United States in patients with
hematologic malignancies. Dose escalation is underway. Two dosing schedules
are being investigated: oprozomib once-daily, modified-release tablets have
been administered to patients on days1,2, 8, and 9 of a 14-day cycle (QD×2)
or on days 1–5 of a 14-day cycle (QD×5). Dose escalation began at 150 mg/d
for each schedule and is being increased in 30-mg increments using a 3+3
study design. There is no maximum planned dose for this study.
Results: As of February 2013, 21 patients have enrolled in the study following
introduction of oprozomib once-daily modified-release tablets. To date, the
patients (16 with multiple myeloma [MM]; 5 with Waldenström’s macroglobu-
linemia) have been enrolled in 6 cohorts (Table 1). No dose-limiting toxicities
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(DLT) have been observed for patients who received tablets QD×2. One DLT
(acute renal failure) was reported at 180 mg/d from the QD×5 dosing schedule
(n=3 patients). This cohort was expanded. For both dosing regimens, no Grade
4 adverse events have been reported, while the most common adverse events
have been gastrointestinal disorders that are typically Grade 1/2 in severity. The
MTD has not been reached for the QD×2 or the QD×5 dosing regimen. Prelim-
inary response data demonstrated promising activity; updated response data
will be presented. Rapid and potent proteasome inhibition in whole blood was
observed after administration of oprozomib tablets on Cycle1, Day 1. Protea-
some inhibition was >75% at 4 hours postdose for both the 150- and 180-mg
cohorts of the QD×2 regimen and for the 150-mg cohort of the QD×5 regimen.
This inhibition was sustained and surpassed 95% by Cycle 2.
Summary / Conclusion: Although these data are preliminary, oprozomib once-
daily, modified-release tablets have an acceptable safety and tolerability pro-
file with a trend toward lower grades of gastrointestinal adverse events and use
of fewer antiemetic medications compared to the previously investigated split-
dose powder-in-capsule. Early pharmacodynamic data demonstrate significant
proteasome inhibition at lower doses. Dose escalation will continue until the
MTD is reached, followed by cohort expansion in patients with MM and Walden-
ström’s macroglobulinemia. Updated safety, tolerability, and efficacy data will
be presented at the meeting.

Table 1. 
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AN ASSAY FOR SIMULTANEOUS DIAGNOSIS OF T(4;14), T(11;14),
T(14;16)/T(14;20), DEL1P, ADD1Q, DEL13Q, DEL17P, MS/MF EXPRESSION
CLUSTERS, AND THE SKY-92 HIGH RISK SIGNATURE IN MULTIPLE
MYELOMA PATIENTS
M Van Vliet1,* R Kuiper2, A Broijl2, Y de Knegt2, W Hoos1, L de Best1, M van
Duin2, E Van Beers1, P Sonneveld2
1Skyline Diagnostics BV, 2Department of Hematology, ErasmusMC, Rotter-
dam, Netherlands

Background: Multiple Myeloma (MM) is a heterogeneous disease, with sev-
eral recurring chromosomal aberrations including t(4;14), t(11;14),
t(14;16)/t(14;20), del1p, add1q, del13q, and del17p. Gene expression profiling
studies have revealed clusters of patients with distinct expression patterns
including a signature that identifies high-risk patients (SKY-92) [1]. However,
methodologies for assessing these markers have not been standardized yet.
Lack of standardization hampers marker interpretation across cohorts, and lim-
its the emerging strategies that combine these markers towards patient strati-
fication and personalized medicine.
Aims: To develop a standardized assay for the detection of SKY-92, t(4;14),
t(11;14), t(14;16)/t(14;20), del1p, add1q, del13q, and del17p.
Methods: The MMprofiler assay uses standardized plasma cell purification,
RNA and DNA extraction and proprietary sample labeling process for use with
Affymetrix HG-U133 Plus2 and a Cytoscan HD chip and proprietary data pre-
processing and analysis software. The assay includes ten markers, namely
translocations t(4;14), and t(11;14), chromosomal copy number aberrations,
del1p, add1q, del13q, and del17p, the MS, and MF gene expression clusters,
and the SKY-92 high risk signature. A total of 329 patients from the HOVON-
65/GMMG-HD4 trial were used to train nearest mean classifiers for the translo-
cation markers by means of a double loop cross validation protocol.
Results: The SKY-92 signature identifies high risk MM patients, and was pre-
viously shown to be a strong independent prognostic risk factor across multi-
ple datasets, that outperforms signatures developed by others for the same goal
[1]. The translocations t(4;14), and t(11;14) are associated with strong gene
expression profiles, also reflected in their correlation with the clusters. Classi-
fiers with high sensitivity and specificity were developed, as shown in Table 1.
Classifiers for the prognostic MS and MF gene expression clusters were also

developed. However, as there is no alternative method to compare against
(e.g. no FISH etc.) their performance must be assessed by evaluation of their
prognostic value in independent cohorts. Gene expression based classifiers
performed reasonablefor the chromosomal aberrations add1q, and del13q, and
performed poorly for the del17p. Since clinical implementation of these gene
expression profiles is suboptimal we decided to detect clinically relevant vari-
ants of del1p, add1q, del13q, and del17p using the Cytoscan HD platform, at
99% sensitivity and specificity. An overview of all performances is provided in
Table 1.
Summary / Conclusion: We report the development of a research use only
assay for evaluation of ten different markers relevant for MM, which can ulti-
mately be applied by qualified laboratories. The assay will be employed for fur-
ther evaluation along the EMN-02/HOVON-95 clinical trial.

Reference
1. Kuiper R, et al. A gene expression signature for high-risk multiple myeloma.

Leukemia, 2012, 26:2406–13.

Table 1. Assay performances for the ten markers in percentages.

P235

A COMPARISON BETWEEN NEXT-GENERATION SEQUENCING AND ASO-
QPCR FOR MINIMAL RESIDUAL DISEASE DETECTION IN MULTIPLE
MYELOMA
H Takamatsu1, R Murata2, J Zheng3, M Moorhead3, Y Terasaki4, T Yoshida5,
M Faham3,* S Nakao1
1Kanazawa University Graduate School of Medical Science, 2NTT WEST
Kanazawa Hospital, Kanazawa, Japan, 3Sequenta, Inc., South San Francisco,
United States, 4Toyama City Hospital, 5Toyama Red Cross Blood Center, Toya-
ma, Japan

Background: Although molecular complete remission (mCR) in multiple myelo-
ma (MM) can be assessed by allele-specific oligonucleotide (ASO)-PCR, this
technique requires preparation of clonotype-specific primers for each individ-
ual which is laborious and time-consuming. We utilized a sequencing method,
termed LymphoSIGHT™, which employs consensus primers and high-through-
put sequencing to amplify and sequence all rearranged immunoglobulin gene
segments present in a myeloma clone. The sequencing method is quantitative
at frequencies above 10-5 and the lower limit of detection is below 10-6. Usage
of the sequencing method for minimal residual disease (MRD) detection in MM
may provide increased sensitivity and specificity, while overcoming the chal-
lenges associated with ASO-PCR. 
Aims: We compared the LymphoSIGHT method with ASO-qPCR for MRD
detection in autografts in the autologous peripheral blood stem cell transplan-
tation (ASCT) setting.
Methods: Seventeen Japanese patients with newly diagnosed MM who
received various induction regimens prior to ASCT were retrospectively ana-
lyzed. All patients had achieved a partial response (PR) or complete response
(CR) after ASCT. Bone marrow (BM) slides from 13 MM patients and fresh BM
cells from 4 MM patients at diagnosis as well as autografts were obtained for
DNA extraction. IGH-based ASO-PCR was performed as described previous-
ly (van der Velden et al. Methods Mol Biol 2009). In addition, we used the Lym-
phoSIGHT platform, which employs universal primer sets to amplify IGH vari-
able (V), diversity (D), and joining (J) gene segments, IGH-DJ, and IGK from
genomic DNA (Faham et al. Blood 2012). Amplified products were subjected
to deep sequencing using next-generation sequencing (NGS). Reads were
analyzed using standardized algorithms for clonotype determination. Myelo-
ma-specific clonotypes were identified for each patient based on their high fre-
quency in BM samples. The presence of the myeloma clonotype was then
assessed in follow-up samples. 
Results: MRD in autografts was detected in 6 of 17 (35%) by ASO-qPCR and
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13 of 17 (76%) by NGS (Figure 1A). When MRD was assessed by NGS, 6 MRD
(+) cases received post-ASCT therapy while 4 MRD (-) cases and 7 MRD (+)
cases were followed without post-ASCT therapy. The MRD (-) cases tended to
show a better PFS than the MRD (+) cases with post-ASCT therapy (P=0.26)
and those without post-ASCT therapy (P=0.09) (Figure 1B) although overall sur-
vival rates were comparable among the three groups. There was no difference
in PFS between MRD (-) and MRD (+) cases when MRD was assessed by
ASO-qPCR (P=0.6). These studies will be extended in 30 additional MM
patients, and results will be presented. 
Summary / Conclusion: MRD-negativity in autografts revealed by NGS may
be more closely associated with durable remission of MM than that revealed
by ASO-qPCR.

Figure 1. Minimal residual disease detection in autografts by next-gener-
ation sequincing.
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WEEKLY ORAL INVESTIGATIONAL PROTEASOME INHIBITOR MLN9708
PLUS LENALIDOMIDE-DEXAMETHASONE IN ELDERLY PATIENTS (PTS)
WITH PREVIOUSLY UNTREATED MULTIPLE MYELOMA (MM): SUBSET
ANALYSIS OF A PHASE 1/2 STUDY
P Richardson1,* J Berdeja2, R Niesvizky3, S Lonial4, M Hamadani5, A Stewart6,
P Hari7, R Vescio8, V Roy9, D Berg10, J Lin11, A Hui10, S Kumar12
1Dana-Farber Cancer Institute, Boston, MA, 2Oncology, Sarah Cannon
Research Institute, Nashville, TN, 3Center of Excellence for Lymphoma and
Myeloma, Weill Medical College of Cornell University, New York Presbyterian
Hospital, New York, NY, 4Hematology and Medical Oncology, Winship Cancer
Institute of Emory University, Atlanta, GA, 5Mary Babb Randolph Cancer Cen-
ter, West Virginia University, Morgantown, WV, 6Hematology/Oncology, Mayo
Clinic College of Medicine, Scottsdale, AZ, 7Division of Hematology Oncology,
Medical College of Wisconsin, Milwaukee, WI, 8Cedars-Sinai Outpatient Cen-
ter, Samuel Oschin Comprehensive Cancer Institute, Los Angeles, CA, 9Hema-
tology/Oncology, Mayo Clinic, Jacksonville, FL, 10Oncology Clinical Research,
11Biostatistics, Millennium: The Takeda Oncology Company, Cambridge, MA,
12Division of Hematology, Mayo Clinic, Rochester, MA, United States

Background: Novel and active combination regimens that are well tolerated
as long-term therapy are required for elderly MM pts who are ineligible for
ASCT. The investigational agent MLN9708 (ixazomib citrate) is the first oral pro-
teasome inhibitor in the boronate peptide class with reported clinical activity in
MM. This phase 1/2 study investigated oral MLN9708 plus lenalidomide-Dex
in both transplant-eligible and -ineligible pts with previously untreated MM
(NCT01217957).
Aims: Phase 1 objectives included evaluation of safety, tolerability, the MTD,
and recommended phase 2 dose (RP2D). The phase 2 primary objective was
CR+VGPR rate. Secondary objectives included ORR and PFS. The aims of this
subset analysis were to evaluate efficacy and safety in elderly vs younger pts.
This analysis includes data up to Jan 23, 2013 (median follow-up 8.5 mos).
Methods: Pts received oral MLN9708 on days1, 8, 15, lenalidomide 25 mg on
days 1-21, and Dex 40 mg on days1, 8, 15, 22, in 28-day cycles. After 12 cycles,
pts received MLN9708, on the same weekly schedule, as maintenance thera-
py until progression or unacceptable toxicity. Transplant-eligible pts could
undergo stem cell collection after 3 and ASCT after 6 cycles. In phase1,
MLN9708 dose escalation proceeded from 1.68 to 3.95 mg/m2 based on cycle
1 DLTs. The MTD was 2.97 mg/m2; RP2D was 2.23 mg/m2 (converted to a fixed
dose of 4.0 mg based on population PK findings).
Results: 65 pts (15 phase1, 50 phase 2) were enrolled, including 31 aged <65
yrs and 34 aged ≥65 yrs, of whom 12 were aged ≥75 yrs; 25, 28, and 10 pts,
respectively, were treated at the RP2D. Disease characteristics were similar
among the age groups, including the proportion of pts with ISS stage II/III MM
(55%, 56%, and 67% in pts aged <65, ≥65, and ≥75 yrs, respectively). Data on
treatment exposure, disposition, and common AEs at the RP2D are shown in
the table. Constipation occurred less frequently, while diarrhea occurred more
frequently in older pts (≥65, ≥75 yrs) compared to the <65 yrs group. The inci-
dences of grade ≥3 AEs and serious AEs were similar across the age groups.
Peripheral neuropathy (PN), which was primarily grade1, was seen in 24%,

29%, and 40% of pts at the RP2D in the <65, ≥65, and ≥75 yrs groups, respec-
tively; grade 3 PN was reported in only 2 pts, both ≥65 yrs (1 ≥75 yrs). There
were 2 on-study deaths, 1 due to cardio-respiratory arrest after abdominal sur-
gery in a pt aged 86 yrs (considered unrelated by the investigator) and 1 due
to drug-related RSV pneumonia in a pt aged 68 yrs. The acceptable safety pro-
file of MLN9708-lenalidomide-Dex induction enabled non-transplant-eligible
pts to proceed to the maintenance phase. MLN9708 maintenance was gener-
ally well tolerated, with no evidence of cumulative toxicities. Preliminary
response data showed clinical activity across the age groups, with a CR+VGPR
rate in pts aged <65, ≥65, and ≥75 yrs of 42%, 70%, and 73%, respectively
(including 29%, 24%, 18% CR, and 13%, 45%, 55% VGPR), and an ORR of
94%, 91%, and 82%, respectively. A total of 3 pts had disease progression,
including 0,3, and 2 pts aged <65, ≥65, and ≥75 yrs, respectively.
Summary / Conclusion: These data suggest the all-oral combination of
MLN9708 plus lenalidomide-Dex is associated with reversible and manageable
toxicities, with limited PN, regardless of age. Preliminary data also suggest
encouraging antitumor activity across the age groups analyzed, with CR+VGPR
rates of 42–73%, including CR rates of 18–29%. Small pt numbers limit the
power of this analysis; however, data support further studies, including phase
3 investigations.

Table 1.
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PROGNOSTIC VALUE OF DEEP SEQUENCING METHOD FOR MINIMAL
RESIDUAL DISEASE DETECTION IN MULTIPLE MYELOMA
J Martinez-Lopez1,* R Ayala1, R Garcia-Sanz2, F Pepin3, M Montalban1, 
B Paiva2, L Weng3, S Barrio1, L Montejano1, I Rapado1, R Martinez4, M Blan-
chard5, P Sanchez-Godoy6, J Blade7, J San Miguel2, M Faham3, J Lahuerta1
1Hospital Universitario 12 de Octubre, Madrid, 2Hospital Clinico Universitario
de Salamanca, Salamanca, Spain, 3Sequenta, Inc., South San Francisco, Unit-
ed States, 4Hospital Clinico de Madrid, 5Hospital Ramon y Cajal, 6Hospital
Severo Ochoa de Leganes, Madrid, 7Hospital Clinic de Barcelona, Barcelona,
Spain

Background: In multiple myeloma (MM), the prognostic significance of achiev-
ing complete remission (CR) using the European Group for Blood and Marrow
Transplantation (EBMT) criteria has been widely validated (Ladetto et al, JCO
2010). Nevertheless, most MM patients will relapse due to persistence of resid-
ual tumor cells, or minimal residual disease (MRD) (Paiva et al, JCO 2011). As
a result, and also due to the introduction of new, more effective treatments,
there is a need to evaluate the clinical relevance of achieving deeper levels of
cytoreduction, which may be associated with improved prognosis. We devel-
oped the LymphoSIGHT™ platform, a high-throughput sequencing method
with a sensitivity of 10-6, which universally amplifies immune receptor gene seg-
ments and can identify all myeloma-specific sequences at diagnosis, allowing
monitoring of disease progression during therapy (Faham et al, Blood 2012). 
Aims: We compared the prognostic value of traditional response criteria and
MRD measurement by the sequencing-based method and multiparameter flow
cytometry (MFC) in a cohort of 56 uniformly-treated MM patients from the Span-
ish Myeloma Group trials. 
Methods: Bone marrow samples were obtained from 56 patients at diagnos-
tic and post-treatment time points on GEM clinical trials (GEM00 and GEM05).
All patients were in CR or VGPR at the post-treatment time point. The Lym-
phoSIGHT platform was used to amplify IGH variable (V), diversity (D), and join-
ing (J) gene segments, IGH-DJ, and IGK from genomic DNA. Amplified prod-
ucts were sequenced deeply, and reads were analyzed using standardized
algorithms for clonotype determination. Myeloma-specific clonotypes were
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identified for each patient based on their high frequency in BM samples. We
assessed MRD in follow-up samples, analyzed concordance between sequenc-
ing and MFC MRD results, and compared the prognostic value of each method
with traditional response criteria. 
Results: We observed high correlation between MFC and sequencing MRD
results (r2=0.86). 45 patients were positive by sequencing at MRD levels of 10-
5 or higher and 11 were MRD negative. There was significantly improved over-
all survival (OS) in the MRD negative group versus the MRD positive group
(median not reached vs. 86 mos, P=0.026). Similar differences were found in
progression free survival. When limiting the analysis to the 35 patients in con-
ventional CR, 25 of 35 patients were positive by sequencing at MRD levels at
10-5 and higher and 10 were MRD negative. There was significantly improved
OS in the MRD negative group versus the MRD positive group (median not
reached vs. 80.92 mos, P=0.041). 
Summary / Conclusion: Our data shows high correlation between MFC and
sequencing MRD levels in MM patients. For patients in CR by traditional
response criteria, the presence or absence of MRD by sequencing delineated
2 groups of patients with significantly different OS. MRD negativity by sequenc-
ing may be a better prognostic indicator than CR by traditional response crite-
ria. 
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PHASE 1B DOSE ESCALATION STUDY OF ORAL QUISINOSTAT, A HIS-
TONE DEACETYLASE INHIBITOR, IN COMBINATION WITH VELCADE
(BORTEZOMIB) AND DEXAMETHASONE FOR PATIENTS WITH
RELAPSED MULTIPLE MYELOMA
P Moreau1,* T Facon2, L Benboubker3, C Touzeau1, M Delain3, N Fourneau4,
C Phelps5, A Forslund4, P Hellemans4, H Smit4, J Badamo-Dotzis6, X Leleu2
1Service d’Hématologie, Hôpital Hôtel Dieu, CHU Nantes, Nantes, 2Service
des Maladies du Sang, 5ème EST, Hôpital Claude Huriez, CHRU de Lille, Lille,
3Service Hématologie, CHRU Bretonneau, Centre H. Kaplan, Tours, France,
4Janssen Research & Development, Beerse, Belgium, 5Janssen Research &
Development, LLC, Raritan, United States, 6providing services on behalf of
Janssen Research & Development, division of Janssen-Cilag, Quintiles, Issy-
Les-Moulineaux, France

Background: Aggresome formation is a mechanism of resistance to agents
(e.g., bortezomib) which block proteasome activity. Histone deacetylase inhibitor
(e.g., quisinostat) prevents aggresome formation by deacetylation of tubulin
that allows the transport of unfolded proteins to lysosomes for degradation. 
Aims: We therefore investigated the safety and efficacy of the combination of
the histone deacetylase inhibitor Quisinostat with the proteosome inhibitor Vel-
cade in relapsed multiple myeloma.
Methods: Patients received quisinostat (Q) at escalated doses (6, 8, 10 and
12 mg) on days1,3, and 5 weekly, subcutaneous VELCADE (V) at 1.3 mg/m2

on days1,4, 8, and 11 of a 3-week cycle, and oral dexamethasone (D) at 20 mg
on the day of and the day after VELCADE dosing. The primary endpoint was
the maximum tolerated dose (MTD) of Q in the combination (Q+V+D). The sec-
ondary endpoints included safety, overall response rate, and pharmacodynam-
ic biomarkers.
Results: Eighteen patients (3,3, 6, and 6 in increasing Q doses) were enrolled:
56% male; median age 69 (range 50-82) years; multiple myeloma stage: IA =
11% and IIIA = 89%; prior lines of therapy: 1 = 100%, 2 = 55.6%, and 3 = 11.1%;
prior VELCADE treatment = 50%. At the highest dose (12 mg) 2 patients had
dose-limiting toxicity, 1 with QTc prolongation and 1 with atrial fibrillation. The
MTD was established at the 10 mg Q for the Q+V+D regimen. The most com-
mon adverse events (≥10% of patients) were diarrhea (39%), asthenia (33%),
peripheral oedema (22%), nausea (17%), thrombocytopenia (17%), alopecia
(11%), constipation (11%), and vomiting (11%); most were grade 2 or lower in
toxicity. To date, 13 patients have discontinued treatment, of which 5 complet-
ed 11 cycles of treatment. The overall response rate was 87.5% (14/16, 95%
CI: 61.7% to 98.5%), including 1 complete response, 2 very good partial
responses, and 11 partial responses. Most patients (9/11) showed a decrease
in number of circulating multiple myeloma cells after 1 cycle. Two of 5 patients
showed an increase in acetylated histone 3 from baseline as measured in
peripheral blood mononuclear cells. 
Summary / Conclusion: The maximum tolerated dose is 10 mg quisinostat in
combination with VELCADE and dexamethasone. The combination is active in
the treatment of relapsed multiple myeloma and has an acceptable safety pro-
file.
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IMPACT OF HISTORY OF AUTOIMMUNE DISEASE ON SURVIVAL IN MUL-
TIPLE MYELOMA AND MONOCLONAL GAMMOPATHY OF UNDETER-
MINED SIGNIFICANCE 
E Lindqvist1,* O Landgren1,2, S Helga Lund3, I Turesson4, L Goldin5, M Björk-
holm1, S Kristinsson1
1Department of Medicine, Division of Hematology, Karolinska University Hos-
pital and Karolinska Institutet, Stockholm, Sweden, 2Center for Cancer
Research, NCI, NIH, Bethesda, United States, 3Department of Public Health,
University of Iceland, Reykjavik, Iceland, 4Department of Hematology, Skåne
University Hospital, Malmö, Sweden, 5Division of Cancer Epidemiology and
Genetics, National Cancer Institute (NCI), National Institutes of Health (NIH),
Bethesda, United States

Background: The risk of monoclonal gammopathy of undetermined signifi-
cance (MGUS) is increased in individuals with a personal and a family history
of autoimmune disease (AI), and a personal history of several specific AIs
increases the risk of multiple myeloma (MM). These previous findings suggest
that immune-related conditions or the treatment of them may play a role in the
etiology of MM and MGUS. History of AI is a negative predictor of survival in
the general population, however, how AI affects survival in MM and MGUS is
unknown.
Aims: The aim of the study was to determine whether a personal history of AI
has an impact on survival in MM and MGUS.
Methods: Using national Swedish registries we identified2,765 patients with MM
(diagnosed 2000-2006) and4,432 patients with MGUS (diagnosed 1988-2006),
as well as 28,119 matched control subjects. The Swedish in- and outpatient reg-
istries were used to obtain information on AI in patients and controls, diag-
nosed prior to MM or MGUS diagnosis. MM and MGUS patients with AI diag-
nosed less than one year previous to diagnosis of MM or MGUS were exclud-
ed to avoid detection bias. We used the Kaplan-Meier method with log-rank test
and Cox proportional hazards model to compare outcome among patients and
controls with and without AI. We calculated hazard ratios (HR) and 95% confi-
dence intervals (CI).
Results: A history of AI was found in 383 MGUS patients and 1,008 MGUS con-
trols, and in 157 MM patients and 605 MM controls. In analyses restricted to
MGUS patients, AI was associated with a 1.4-fold increased risk of death in
males (HR=1.4; 95% CI 1.1-1.8) and 2.1-fold in females (95% CI 1.7-2.6). Com-
pared to male controls without prior AI, male MGUS patients with a prior AI had
a significantly 2.6-fold increased risk of death (95% CI 2.1-3.2), male controls
with prior AI 2.1-fold (95% CI 1.9-2.3), and male MGUS patients without AI 1.9-
fold (95% CI 1.8-2.1) risk of death. The corresponding numbers for female
patients were HR=4.1 (95 % CI 3.5-5.0), HR=2.1 (95% CI 2.2-2.8), and HR=2.0
(95% CI 1.8-2.1; Figure 1). The interaction between AI and MGUS was signif-
icant in males but not in female individuals. 

Figure 1. 

In patients with MM and a prior history of AI, the risk of death was significantly
increased 1.7 fold in females (95% CI 1.2-2.2), but was not significantly
increased in males (HR=1.3, 95% CI 0.9-1.7). Compared to male controls with-
out prior AI, male MM patients with prior AI had a significantly 9-fold increased
risk of death (95% CI 7.0-11.7), male MM patients without AI 7.1-fold (95% CI
6.5-7.7), and male controls with AI 2.3-fold (95% CI 2.0-2.8) risk of death. The
corresponding numbers for females were HR=12.6 (95% CI 9.9-16.0), HR=7.6
(95% CI 6.9-8.3), and HR=2.1 (95% CI 1.7-2.6; Figure 1). The interaction
between AI and MM was significant in males and females.
Summary / Conclusion: In this large population-based study that included
almost3,000 MM patients, more than4,000 MGUS patients, and their close to
30,000 matched control subjects, we found that a history of AI was linked to
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decreased survival in MGUS patients and in female MM patients. AI was a
stronger predictor of survival in individuals without MM or MGUS. Our findings
suggest that although a history of AI is a poor prognostic factor in the general
population, its impact on survival in patients with MGUS and MM is poor but
not of similar magnitude. Underlying chronic diseases, such as AI, need to be
taken into account when managing patients with MM and MGUS.
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LOW RATE OF SECONDARY PRIMARY MALIGNANCIES (SPMS) IN NEW-
LY DIAGNOSED MULTIPLE MYELOMA (MM) PATIENTS TREATED WITH
LENALIDOMIDE: FIRST RESULTS FROM THE MRC MM XI TRIAL
A Brioli1,2,* F Davies1, W Gregory3, S Hinsley3, S Marshall3, C Pawlyn1, 
M Cavo2, G Jackson4, N Russell5, G Morgan1
1Haemato-Oncology Research Unit, Institute of Cancer Research, London,
United Kingdom, 2Seragnoli Institute of Hematology, Bologna University School
of Medicine, Bologna, Italy, 3Clinical Trials Research Unit, University of Leeds,
Leeds, 4Department of Haematology, University of Newcastle, Newcastle Upon
Tyne, 5Clinical Haematology, Nottingham City Hospital, Nottingham, United
Kingdom

Background: Long term therapy with Lenalidomide (Len) has been associat-
ed with an increased risk of developing SPMs.1-3

Aims: We are conducting a large phase III study to evaluate Len as induction
and/or as maintenance therapy in newly diagnosed MM.
Methods: Patients are treated following an intensive or a non intensive path-
way based on their eligibility for stem cell transplantation (ASCT) and are ran-
domised to receive induction therapy with cyclophosphamide and dexametha-
sone combined with either Len (CRD) or Thalidomide (CTD). Patients failing
to achieve an optimal response are randomised to receive additional therapy
with cyclophosphamide, dexamethasone and bortezomib (CVD) or no extra
therapy. A randomization between Len maintenance and no maintenance is
also performed.
Results: We have enrolled 1882 patients, with 1879 having undergone the
induction randomisation, and 581 patients having entered the maintenance
randomization. The median follow up from initiation of the study is 1.3 years and
from maintenance randomization is 1 year. Data on the occurrence of SPMs
are being routinely collected as part of safety assessment during all protocol
phases and follow up. So far 10 SPMs have been reported (0.5% of the ran-
domised population); three additional patients, reported as having a SPM, were
excluded, after central review of the data, either due to a previous history of
malignancy or because of the evidence of a neoplasia other that MM at the time
of study entry. The median time from trial entry to development of SPMs is 8
months (range 2.1-15.4). Seven out of 10 SPMs developed either during main-
tenance treatment or follow up. Three cases were diagnosed during induction.
The SPMs reported during Len maintenance developed early in the course of
treatment, 2.0, 3.3 and 5.9 months after starting maintenance (Figure 1). 

Figure 1. 

The median age of patients developing SPM is 72 years (range 61-85), with
8/10 patients having been treated on the non intensive pathway; interestingly
7/10 of the cases received thalidomide induction. One patient, developing a
squamous cell carcinoma of the nose received both Len induction and main-
tenance. Interestingly no hematologic SPM has been reported.
Summary / Conclusion: Our data clearly show a low incidence of SPMs, both
overall and in patients treated with ASCT and Len maintenance. With almost
1900 patients enrolled, the cumulative incidence of SPMs reported so far has
been 0.5%, with a cumulative rate of 0.1% for non-invasive SPMS and 0.4%
for invasive SPMs. The incidence rate of all SPMs (invasive and non invasive)
at one year is 0.74% (95% CI 0.39%>1.4%) and at two years is 0.91% (95%
CI 0.48%>1.7%).Our data do not confirm previous findings of an excess risk
of SPMs in association with the use of Len and melphalan in presenting
patients, with only 2/1054 patients enrolled within the intensive pathway devel-
oping a SPM (ITT population). Longer follow up together with morphological,
cytogenetic and molecular analysis is needed to elucidate the risk of Len asso-
ciated SPMs.
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THERAPY FOLLOWING RELAPSE ON MELPHALAN-PREDNISONE-
LENALIDOMIDE (LEN) FOLLOWED BY LEN MAINTENANCE IN ELDERLY
NEWLY DIAGNOSED MULTIPLE MYELOMA PATIENTS: EFFICACY AND
SAFETY OF SECOND LINE LEN IN MM-015 
M Dimopoulos1,* M Petrucci2, R Foa3, J Catalano4, M Kropff5, Z Yu6, L Her-
bein6, L Grote6, C Jacques6, A Palumbo 7
1Department of Clinical Therapeutics, University of Athens School of Medicine,
Athens, Greece, 2Division of Hematology, University La Sapienza, 3Depart-
ment of Cellular Biotechnology and Hematology, Division of Hematology, Uni-
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ical Haematology, Monash University, Melbourne, Australia, 5University of
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Background: The use of novel agents has dramatically changed the treat-
ment paradigm of multiple myeloma (MM) leading to considerably improved
patient (pt) outcomes. However, all pts eventually relapse, requiring subse-
quent therapy (Tx) to maintain disease remission. The pivotal, randomized,
double-blind, placebo-controlled MM-015 phase 3 trial in elderly newly diag-
nosed MM pts demonstrated unprecedented increase in progression-free sur-
vival (PFS) with melphalan-prednisone-LEN followed by LEN maintenance
(MPR-R) vs. fixed-cycle MPR or MP (31 vs. 14 and 13 mos, respectively; both
P<0.001) (Palumbo A, et al. N Engl J Med. 2012;366:1759-69)
Aims: We present the longer term results of a post-hoc analysis assessing the
impact of 1st line and 2nd line therapies on post-progression outcomes and
safety in pts who went on to receive 2nd line Tx.
Methods: At progression, pts in the MM-015 study could enroll in an open-label
extension phase (OLEP) to receive LEN 25 mg (D1–21/28 day cycle)±dexam-
ethasone (DEX; 40 mg on days (D1–4, 9–12, and 17–20), or receive any oth-
er antimyeloma treatment outside of the protocol at investigator’s discretion.
This analysis includes data up to July 31, 2012 (median follow-up: 53 mos). 2nd

line time-to-progression (TTP) was defined as time from 2nd to 3rd line Tx.
Safety data were assessed only for pts enrolled in the OLEP (MPR-R, n=21;
MPR, n=53; MP, n=79).
Results: A total of 459 pts were enrolled in MM-015; MPR-R(152); MPR (153);
and MP (154). Fewer pts (53%) received 2nd line Tx in the MPR-R arm vs. the
MPR (77%) and MP (82%) arms, consistent with the superior PFS of MPR-R.
The median time from 2nd to 3rd line Tx was comparable across the arms (14,
16, and 15 mos for MPR-R, MPR, and MP, respectively; Figure A), suggesting
that the addition of LEN did not induce resistant relapses. A total of 185 (57%)
pts received LEN-based 2nd line Tx across the arms: 30% (MPR-R), 59%
(MPR), and 72% (MP); 49%, 27%, and 21% of pts received bortezomib
(BORT); and 21%, 15%, and 7% of pts received other 2nd line Tx, respective-
ly. Pts receiving 2nd line LEN Tx had longer TTP from 2nd to 3rd line Tx (18, 23,
and 18 mos for MPR-R, MPR, and MP, respectively) vs pts receiving BORT (14,
16, and 12 mos) or other Tx (6,4, and 6 mos; Figure B). Newly occurred or wors-
ening grade 3–4 adverse events (AEs) reported in ≥ 5% of pts receiving
LEN±DEX (n=153) in the OLEP were neutropenia (17%), thrombocytopenia
(9%), and anemia and leukopenia (both 5%). Grade 3–4 deep-vein thrombo-
sis and peripheral neuropathy occurred in 3% and 1% of pts, respectively. No
cases of febrile neutropenia were reported. Updated data will be presented at
the meeting.
Summary / Conclusion: 2nd line Tx is effective in pts who received prior LEN
maintenance in the frontline setting indicating that LEN maintenance does not
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appear to induce resistant relapses. Results with 2nd line LEN-based Tx com-
pared favorably to outcomes with other Tx and further support the efficacy of
LEN as 2nd line Tx for MM consistent with its improved indication. LEN as a 2nd

line Tx was generally well tolerated with manageable AEs.

Figure 1. Median time from: (A) 2nd to 3nd line Tx in MM-D15; (B) 2nd to 3nd

line Tx according to the type of 2nd line Tx.
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ANALYSIS OF MM-003 PATIENTS WITH MODERATE RENAL IMPAIRMENT
USING POMALIDOMIDE + LOW-DOSE DEXAMETHASONE (POM +
LODEX) VS. HIGH-DOSE DEXAMETHASONE (HIDEX) IN
RELAPSED/REFRACTORY MULTIPLE MYELOMA (RRMM)
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1Hematology & Oncology, Department of Medicine, University Hospital Tuebin-
gen, Tuebingen, Germany, 2Alexandra Hospital, Athens, Greece, 3Hematol-
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sitätsklinikum Heidelberg, Heidelberg, Germany, 9Hematology, Centre Hospi-
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Background: Renal failure is a common complication for patients with multi-
ple myeloma (MM) and is the second leading cause of death in this disease
(Korbet SM, et al. J Am Soc Nephrol. 2006). The incidence of renal failure
increases during the course of the disease (Eleutherakis-Papaikovou V, et al.
Leuk Lymphoma. 2007) and is particularly relevant in advanced MM. Patients
who have exhausted treatment (Tx) options such as bortezomib (BORT) and
lenalidomide (LEN) have limited durability of responses and shorter overall sur-
vival (OS) (Kumar S, et al. Leukemia. 2012). POM was recently approved by
the US Food and Drug Administration for Tx of RRMM patients who have
received at least 2 prior therapies, including BORT and LEN. POM + LoDEX
was efficacious with favorable tolerability in RRMM patients with prior BORT and
LEN, including those with renal impairment (RI) (Siegel DG, et al. ASH. 2012).
MM-003 is an open-label, multicenter, phase 3 randomized trial comparing
POM + LoDEX vs. HiDEX in RRMM patients who have failed BORT and LEN
and progressed on their last therapy.
Aims: This prospective analysis examined RRMM patients with or without mod-

erate RI (creatinine clearance [CrCl] <60 vs. ≥60mL/min).
Methods: Patients must have failed BORT and LEN after ≥ 2 consecutive
cycles of each (alone or in combination) and must have been refractory to their
last prior therapy (progressive disease [PD] during Tx or within 60 days).
Patients with CrCl < 45 mL/min were excluded. Patients were randomized 2:1
to POM 4 mg D1-21 + LoDEX 40 mg (20 mg for patients aged > 75 years) week-
ly; or HiDEX 40 mg (20 mg for patients aged > 75 years) D1-4, 9-12, and 17-
20 (28-D cycles). Tx continued until PD or unacceptable adverse event (AE).
Thromboprophylaxis with low-dose aspirin, low molecular weight heparin, or
equivalent was required for all patients receiving POM and those at high risk
for thromboembolic events. AEs were graded according to the National Can-
cer Institute Common Terminology Criteria for AEs (v 4.0). Tx was withheld and
started at a lower dose in subsequent cycles for any grade 4 hematologic or ≥
grade 3 non-hematologic AE. Supportive care in the form of bisphosphonates,
hematopoietic growth factors, erythropoietin, and platelet or red blood cell trans-
fusions was allowed. The primary endpoint of the trial was progression-free
survival (PFS), and the secondary endpoints included OS, overall response rate
(ORR; ≥ partial response [PR]), duration of response (DOR), and AEs.
Results: A total of 302 patients received POM + LoDEX; 153 patients received
HiDEX. Within each group, 94 (31%) and 59 (39%) patients had moderate RI
(CrCl < 60 mL/min), respectively. Patients with moderate RI vs. normal renal
function were more likely to be older (64% vs. 36% aged > 65 years). Median
PFS and OS were significantly longer with POM + LoDEX vs. HiDEX regard-
less of RI (Table; P<.001) with a median follow-up of 4 months. Similar rates of
AEs for both POM + LoDEX and HiDEX Tx were seen in patients with and with-
out moderate RI (Table). Discontinuations due to AE were: 5% vs. 7% (normal
renal function) and 11% vs. 5% (moderate RI). Updated data to be presented
at the meeting.
Summary / Conclusion: POM has shown activity in patients refractory to LEN
and BORT. POM + LoDEX significantly extended PFS and OS compared with
HiDEX in RRMM patients with or without moderate RI. The tolerability of POM
+ LoDEX was acceptable and comparable across subgroups, with few discon-
tinuations due to AE.

Table 1.
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SALVAGE TREATMENT WITH POMALIDOMIDE-CYCLOPHOSPHAMIDE-
PREDNISONE PRODUCES SIMILAR OUTCOMES AS COMPARED TO PRI-
OR THERAPIES IN PATIENTS WITH RELAPSED/REFRACTORY MULTIPLE
MYELOMA
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faele Scientific Institute, Milano, 10Division of Hematology, Ospedale Papa Gio-
vanni XXIII, Bergamo, 11Division of Hematology, Spedali Civili, Brescia, 12Unit
of Cancer Epidemiology, Univerisity of Torino and CPO Piemonte, Torino, 13Divi-
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Background: Multiple myeloma patients who relapse or are refractory after
novel agents have a poor prognosis. The median event-free survival is 5
months and overall survival is 9 months (Kumar SK et al, Leukemia (2012) 26,
149-157). Pomalidomide is an effective option for patients relapsed or refrac-
tory after lenalidomide and bortezomib. In a phase 1/2 study pomalidomide-
cyclophosphamide-prednisone (PCP) has demonstrated favorable tolerability
and promising activity in myeloma patients relapsed or relapsed/refractory to
lenalidomide.
Aims: We evaluated outcomes of patients treated with PCP according to pri-
or treatment exposure.
Methods: Pomalidomide was administered at doses ranging from 1 to 2.5
mg/d, cyclophosphamide at 50 mg every other day, and prednisone at 50 mg
every other day, for six 28-day cycles, followed by maintenance therapy with
pomalidomide-prednisone. Thromboprophylaxis with aspirin 100 mg/day or
low-molecular weight heparin was recommended at physician’s discretion.
Results: Fifty-five patients enrolled at the maximum tolerated dose of 2.5 mg
were evaluated after completing at least 1 cycle. Patients had previously been
exposed to lenalidomide (100%), bortezomib (84%), thalidomide (20%), stem
cell transplant (49%). The majority of patients (58%) had received 3 prior ther-
apies (range, 1-3). Fifty-three percent of patients had received lenalidomide,
27% bortezomib, 5% thalidomide, 11% stem cell transplantation, and 4% con-
ventional chemotherapy in their most recent prior line of therapy before enrol-
ment. Median follow-up was 14.8 months. The overall response rate (ORR) was
45% after the last line of previous therapy and 46% after previous lenalidomide.
The ORR with PCP was 51%, including 6% of patients attaining complete
response, 18% very good partial response and 27% partial response. The ORR
with PCP was 61% in patients who had received 1-2 prior therapies and 44%
in patients who had received 3 prior therapies. Median progression-free sur-
vival (PFS) with PCP (10.4 months) was comparable to that obtained with the
last anti-myeloma regimen before study entry (9 months) and with the previ-
ous lenalidomide therapy (10 months). Grade 3-4 adverse events included
anemia (9%), thrombocytopenia (11%), neutropenia (42%), neurologic (7%),
dermatologic (7%), thromboembolism (2%). Grade 3-5 infections occurred in
5 patients (9%). Five patients (9%) discontinued treatment for toxicity. 
Summary / Conclusion: Pomalidomide-cyclophosphamide-prednisone is an
effective salvage therapy that induced high response rates and prolonged PFS
in relapsed/refractory multiple myeloma patients. The outcome achieved with
PCP is comparable to that obtained with previous treatments including lenalido-
mide or bortezomib.

Table 1.
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EXPRESSION OF THE TRANSCRIPTION FACTOR NF-E2 IS REGULATED
VIA THE NOVEL EPIGENETIC JAK2/H3Y41PH/HP1A PATHWAY
T Seeger1,* D Schanne1, H Pahl1
1Section of Molecular Hematology, University Medical Center Freiburg,
Freiburg, Germany

Background: Despite the recent description of an activating point mutation in the
Janus Kinase 2 (JAK2V617F) in the majority of MPN patients, the molecular eti-
ology of these diseases remains poorly understood. We have shown that the
hematopoietic transcription factor Nuclear Factor Erythroid 2 (NF-E2) is overex-
pressed in the vast majority of MPN patients and that the JAK2 allele burden is
positively correlated with NF-E2 expression. However, we were unable to detect
STAT5 binding sites in the NF-E2 promoter. Recently, a novel STAT-independ-
ent pathway of JAK2 transcriptional regulation was described. Nuclear JAK2
phosphorylates histone 3 on tyrosine 41 (H3Y41). In the phosphorylated state,
H3Y41 no longer binds the repressive heterochromatin protein 1α (HP1α). There-
fore, H3Y41 phosphorylation leads to transcriptional activation.
Aims: We tested the hypothesis that NF-E2 is regulated by JAK2 via the nov-
el epigenetic JAK2/H3Y41ph/HP1α pathway.
Methods: To mimic the physiological down-regulation of NF-E2 during myeloid
maturation we used HEL cells as we have demonstrated that the demethylat-
ing agent 5-aza-2’-deoxycytidine (DAC, decitabine) decreases NF-E2 levels in
this model. Untreated HEL cells or cells treated with decitabine were submit-
ted to Western Blot and ChIP analysis using antibodies to H3K9me2, HP1α,
H3Y41ph and SHP-1. In addition, granulocytes from healthy controls and PV
patients were analyzed for protein expression and chromatin occupancy of
H3K9me2, HP1α and H3Y41ph.
Results: In order to assess whether decitabine treatment decreases NF-E2
expression by acting directly on the NF-E2 gene we examined the methylation
status of the NF-E2 promoter using pyrosequencing. The NF-E2 promoter is
unmethylated in untreated HEL cells as well as in peripheral blood granylocytes
of healthy controls and PV patients and remains unchanged by decitabine.
Rather, following decitabine treatment we observed an increase in the repres-
sive histone mark H3K9me2 on the NF-E2 promoter. Likewise, in primary
mature granulocytes the NF-E2 promoter carries the repressive H3K9me2 mark
only in healthy controls, where the gene is physiologically silenced. Converse-
ly, this mark is absent in PV patients which retain unphysiologically high levels
of NF-E2. In addition, following decitabine treatment, we observe a decrease
in H3Y41ph on the NF-E2 promoter and a concomitant increase in HP1α bind-
ing, suggesting that the demethylating agent suppresses JAK2 activity. In sup-
port of this model, direct inhibition of JAK2 by TG101348 likewise decreases
NF-E2 levels in HEL cells. In order to determine the mechanism by which
decitabine treatment reduces NF-E2 levels, we assayed expression of the
phosphatase SHP-1, which represses JAK2 activity. Demethylation of the SHP-
1 promoter by decitabine has previously been shown. SHP-1 levels were
indeed upregulated in HEL cells following decitabine treatment. We therefore
propose that the demethylating agent decitabine down-regulates NF-E2 expres-
sion via increasing SHP-1 levels, leading to a decrease of JAK2V617F activity,
with a subsequent reduction in H3Y41 phosphorylation and increased HP1α
binding on the NF-E2 promoter. A separate or interrelated mechanism leads to
a concomitant decrease in the H3K9me2 mark on the NF-E2 promoter.
Summary / Conclusion: Our data therefore demonstrate for the first time that
NF-E2 expression is regulated by the novel JAK2/H3Y41ph/HP1α pathway
and we propose that this epigenetic deregulation contributes to the observed
NF-E2 overexpression in MPN patients. These observations strengthen the
rationale for using epigenetically active agents, such as decitabine, in the treat-
ment of MPN. Several such trials have recently been initiated.
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CHARACTERIZATION OF JMJD1C AND JMJD2C AS NOVEL NF-E2 TAR-
GET GENES
J Peeken1,* J Wehrle1, M Gothwal1, T Seeger1, H Pahl1
1Section of Molecular Hematology, University Medical Center Freiburg,
Freiburg, Germany

Background: We have recently shown that expression of the transcription fac-
tor and epigenetic modulator “Nuclear Factor Erythroid-2” (NF-E2) is aberrant-
ly elevated in patients with Myeloproliferative Neoplasms (MPN) and that NF-
E2 overexpression in a murine model causes a MPN phenotype. As few NF-
E2 target genes are known, the pathways by which this transcription factor
exerts its effects remain unknown. We used lentivirally driven NF-E2 overex-
pression and shRNA mediated NF-E2 silencing in CD34-positive cells as well
as in silico probing of NF-E2 ChIP Seq data to identify novel NF-E2 targets. 
Here, we characterize the histone demethylases JMJD1C and JMJD2C as
novel NF-E2 target genes. Both proteins demethylate lysine 9 on histone 3
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thereby leading to transcriptional activation of target genes. SNPs in JMJD1C
are positively correlated with platelet numbers. JMJD2C is overexpressed in
several cancer entities and plays a role in oncogenesis, proliferation, pluripo-
tency and stem cell self renewal. Moreover, it is a known downstream target of
JAK2.
Aims: To test the hypothesis that JMJD1C and JMJD2C constitute novel NF-
E2 target genes, which contribute to MPN pathophysiology.
Methods: NF-E2 binding to the JMJD1C and JMJD2C loci was analyzed by
chromatin immunoprecipitation (ChIP). Functionality of the NF-E2 binding sites
in the promoter regions of both demethylases was tested by luciferase reporter
gene assays. We used short hairpin RNA (shRNA) mediated knock down of NF-
E2 in HEL cells and introduction of the NF-E2 cDNA into CB3 cells to ask
whether the transcription factor is required for and/or sufficient to induce target
gene expression. Subsequently, we analyzed JMJD1C and 2C expression lev-
els in PV patients and healthy controls as well as in our NF-E2 tg mouse mod-
el. Finally, we determined global histone 3 lysine 9 methylation levels in PV
patients and healthy controls.
Results: By in silico analysis, the JMJD1C locus contains three potential NF-
E2 binding sites, whereas the JMJD2C locus contains one. In ChIP assays, we
were able to confirm in vivo NF-E2 binding to these sites. Luciferase reporter
gene assays using NF-E2 binding site containing fragments of the JMJD1C and
JMJD2C loci demonstrated NF-E2 driven activation of both promoters. Site
directed mutagenesis confirmed the specificity of the NF-E2 effect.
Following shRNA mediated NF-E2 knock down in HEL cells a significant
decrease in JMJD1C protein was observed, demonstrating that the transcrip-
tion factor is absolutely required for JMJD1C expression. Conversely, upon
viral reintroduction of NF-E2 into CB3 cells - a cell line that does not express
NF-E2 - an upregulation of JMJD1C and 2C mRNA expression was observed.
Likewise, NF-E2 transgenic mice demonstrate a significant increase in JMJD1C
and 2C mRNA levels compared to wt control littermates, establishing the
demethylases as novel NF-E2 targets. JMJD1C and 2C protein levels are sta-
tistically significantly elevated in patients with polycythemia vera (PV) com-
pared to healthy controls. As JMJD1C and 2C proteins mediate the demethy-
lation of histone H3K9, increased demethylase activity is expected to result in
decreased steady state levels of mono and dimethylated H3K9 in PV patients.
Indeed, we observed significantly decreased levels of H3K9me and H3K9me2

in PV patients compared to healthy controls. 
Summary / Conclusion: Here, we describe the histone demethylases JMJD1C
and JMJD2C as novel NF-E2 target genes and propose that elevated NF-E2
levels in MPN patients contribute to disease pathophysiology in part by alter-
ing histone demethylation. These data provide a rationale for investigating nov-
el JMJD-demethylase inhibitors, currently being developed, in the treatment of
MPN patients.
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A MOUSE MODEL FOR HUMAN MYELOFIBROSIS
I Triviai1,2,3,* T Stübig1, B Niebuhr2, K Hussein4, A Tsiftsoglou3, B Fehse1, 
C Stocking2, N Kröger1
1Clinic of Stem Cell Transplantation, 2Heinrich Pette Institute, Leibniz Institute
for Molecular Virology, UKE, Hamburg, Germany, 3Pharmacology, Department
of Pharmaceutical Sciences, AUTH, Thessaloniki, Greece, 4Institute of Pathol-
ogy, Medical School Hannover, Hannover, Germany

Background: Primary Myelofibrosis (PMF) is a myeloproliferative neoplasm
(MPN) characterized by bone marrow fibrosis, abnormal megakaryopoiesis
and erythropoiesis, extramedullary hematopoiesis and with a high risk of trans-
formation to Acute Myeloid Leukemia (AML). The disease is thought to be a
clonal stem cell disorder, however, stem cells that actually drive the disease in
xenotransplantation models have not been identified.
Aims: The aim of his study we assess the CD133+CD34+ stem cell compart-
ment of PMF patients for its potential to reproduce the disease phenotype in
vivo.
Methods: Patient peripheral blood was characterized for stem cell populations
expressing CD133+ and/or CD34+ cells. All patients examined carried
JAK2V617F mutations. Isolated CD133+ cells were transplanted in immuno-
compromised mice. Flow cytometry, immuno-histochemistry, in situ hybridiza-
tion and qPCR were used for the detection of human cells and determination
of their mutational burden with time.
Results: PMF patient-derived CD133+ stem cells engrafted for more than 6
months in an immuno-compromised mouse model and differentiated into
myeloid and endothelial-like JAK2V617F+ progenitors. We observed the con-
stant presence of human, atypical, JAK2V617F+ megakaryocytes in bone mar-
row and spleen. Anemia, splenomegaly and splenic fibrosis were observed in
transplanted mice, mirroring the gradual development of PMF. Strikingly, the
transition to AML was observed 9 months post-transplantation of patient cells
in mice. Leukemic cells lacked JAK2V617F mutations, which has also been as
reported for 20-25% of patients with PMF that transform into a blast crisis.
Summary / Conclusion: We have identified a stem cell population that can
drive both chronic and acute phases of PMF. Our mouse model forms the basis
to decipher the characteristics of the malignant clones in PMF and to introduce
new therapeutic targets for MPN.
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DEREGULATED MIRNAS IN JAK2V617F-NEGATIVE ESSENTIAL THROM-
BOCYTHEMIA PATIENTS TARGET SOCS FAMILY MEMBERS
A Navarro1,* S Pairet2, A Pons3, G Ferrer4, R Longarón2, A Álvarez-Larrán5, L
Martínez-Avilés6, C Fernández-Rodríguez3, M Monzó7, C Besses5, B Bellosil-
lo2
1Human Anatomy Unit, Molecular Oncology and Embryology Laboratory, Uni-
versity of Barcelona Medical School, IDIBAPS, 2Pathology, Hospital del Mar,
3Grup de Recerca Clínica Aplicada en Neoplàsies Hematològiques, Hospital del
Mar-IMIM, 4Institute of Hematology and Oncology, Hospital Clinic, IDIBAPS,
5Hematology, Hospital del Mar, 6Pathology, Hospital del Mar-IMIM, 7Human
Anatomy Unit, Molecular Oncology and Embryology Laboratory, Hospital Clin-
ic, IDIBAPS, Barcelona, Spain

Background: The biological basis for essential thrombocythemia (ET) patients
lacking the JAK2V617F mutation is still unknown. MicroRNAs (miRNAs) act as
negative regulators of expression of important genes that participate in cellular
proliferation, apoptosis and/or carcinogenesis and have been involved in both
solid and hematological tumors. The potential role of miRNAs in JAK2V617F-
negative ET remains to be elucidated.
Aims: To characterize the expression pattern of miRNA in JAK2V617F-nega-
tive ET.
Methods: Total RNA was extracted from platelets from 19 ET patients (10 were
JAK2V617F+) and 10 healthy control samples. The expression of 670 mature
miRNAs was analyzed using TaqMan Human MicroRNA Arrays v2.0 (Applied
Biosystems) in an ABI 7900 HT real time PCR system. miRNA expression data
was analyzed by the 2-ΔΔCt method, using RNU48 as endogenous control. Sta-
tistical analyses were performed with TiGR MultiExperiment Viewer and R soft-
ware. To identify molecular pathways potentially altered by the expression of
multiple miRNAs we used Diana-mirPath, which performs an enrichment analy-
sis of multiple miRNA target genes, comparing each set of miRNA targets to all
known KEGG pathways. After that, mRNA expression of putative selected tar-
gets was analyzed by TaqMan gene expression assays (Applied Biosystems).
The genes, whose expression was negatively correlated with miRNAs, were
selected for further target validation by Renilla Luciferase assay. For Renilla-
luciferase assay 100nM pre-miRNAs where transfected in K562 together with
1 µM of modified psicheck2 vector containing the 3’UTR region to be validat-
ed and Renilla luciferase levels were measured at 24h.
Results: The unsupervised hierarchical clustering of miRNA expression
showed two well-separated clusters between patients and controls indicating
that ET platelets had a characteristic miRNA signature (P<0.0001). Supervised
analysis by means of significant analysis of microarrays (SAM) analysis showed
a distinctive 101-miRNA signature, where most miRNAs (n=99) were downreg-
ulated in ET patients compared to controls. Interestingly, SAM analysis identi-
fied a 40-microRNA signature differentially expressed between JAK2V617F-
positive and JAK2V617F-negative ET patients. Using the 40-miRNA signature
we searched for potentially altered targets and pathways using Diana-mirPath.
Among the pathways potentially altered, 11 miRNAs had putative targets affect-
ing the JAK-STAT pathway. We quantified the mRNA expression of 8 of these
putative targets and correlated it with miRNA levels. An inverse correlation was
found between SOCS1 and miR-221 (r2=-0.719, P=0.001), SOCS3 and miR-
221 (r2=-0.644, P=0.005), SOCS3 and miR-203 (r2=-0.447, P=0.072) and
PTPN11 and miR-23a (r2=-0.494, P=0.044). These 3 miRNAs were upregulat-
ed in the JAK2V617F-negative ET patients. With these miRNAs we proceed-
ed to target validation by Renilla Luciferase assay at the protein level. Trans-
fection of K562 cells with pre-miRNAs or control pre-miRNA and the modified
psicheck2 vector containing the 3’UTR binding sites of the selected miRNAs,
resulted in target validation of SOCS1 for miR-221 (28.9% Renilla luciferase
protein reduction, P=0.002) and SOCS3 for miR-203 (19.6% Renilla luciferase
protein reduction, P=0.04). No significant modifications were observed for
PTPN11.
Summary / Conclusion: ET shows a characteristic platelet miRNA-signature
with downregulation of most miRNAs in comparison with healthy controls.
JAK2V617F-negative ET cases harbor a 40-miRNA signature, differentially
expressed from JAK2V617F-positive patients that target regulators of the JAK-
STAT pathway, including members of the SOCS family.
Acknowledgements: This study was supported in part by grants EC10-136,
FISPI10/01807, RD09/0076/00036, RD12/0036/0010 and AECC Catalunya
2011
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A DIFFERENTIAL CENTROSOME LOCALIZZATION OF WILD TYPE (WT)
AND JAK2V617F PROTEIN IN HUMAN LEUKEMIA CELL LINES
B De Angelis1,2,* C Quintarelli1,2, S Errichiello1, S Caruso1, D Sarnataro1, 
M Palma1, N Pugliese2, M Cosenza3, V Martinelli2, F Pane2
1Ceinge - Biotecnologie Avanzate , 2Dipartimento di Medicina Clinica e Chirur-
gica, University of Naples Federico II, Italy, University of Naples Federico II,
3Dipartimento di Medicina Clinica e Chirurgica, University of Naples Federico
II, Italy, Ceinge - Biotecnologie Avanzate , Naples, Italy

Background: The JAK2V617F mutation is frequently observed in myeloprolif-

haematologica | 2013; 98(s1) | 107

Stockholm, Sweden, June 13 – 16, 2013



erative neoplasm (MPN). Vainchenker’s group recently reported that the strong
activation of JAK2V617F stimulates homologous recombination, centrosome
and ploidy abnormalities. The centrosome ensures symmetry and bipolarity of
the cell division process, which is essential for accurate chromosome segre-
gation and cell-cycle progression into mitosis. The centrosome amplification
occurs frequently in both solid tumors and hematological malignancies and it
is thought to contribute to the development of chromosomal abnormalities in
these disorders. The level of centrosome tyrosine phosphorylation is a surro-
gate marker for activation of centrosomal downstream signaling pathways;
constitutive phosphorylation at this site may perturbate centrosome function
and cell cycle.
Aims: Main aim of our research is to probe the role of the centrosome in
genomic stability, cell polarity and tumor formation. Then, we evaluate if JAK2
status is related to centrosome malfunction and malignant transformation.
Methods: To determine if JAK2 is a centrosomal partner, we performed co-
immunoprecipitation and the co-immunofluorescence (CIF) assays between
JAK2 and a centrosome marker gamma-tubulin on several cancer cell lines,
expressing JAK2WT (K562 and BV173, derived from CML patients; and human
bone marrow stromal cell line HS5) or carrying JAK2V617F (SET-2 and HEL cell
lines). Furthermore, we also evaluated the JAK2 centrosomal localization in
CD34+ cells isolated from MPN patients. Finally we evaluated if centrosome
phosphorylation may be modulated by treatment with the JAK tyrosine kinase
inhibitor. 
Results: CIF assay shows a neat co-localization of JAK2 and gamma-tubulin
in K562, BV173 and HS5 cell lines as well as in CD34+ cells isolated from MPN
patients with JAK2WT (in more the 90% ±5% of cells) in a cell cycle independ-
ent manner. Moreover, we observed that JAK2 centrosomal interaction is strict-
ly dependent on the intact microtubule network, since nocodazole treatment,
inducing depolymerization of the microtubule network, was able to reverse
JAK2 centrosomal localization. By contrast, in leukemia cell lines carrying
JAK2V617F in hemizygosis (SET) or in homozygosis (HEL), we observe colo-
calization of JAK2 and gamma-tubulin in only 40%±5% and 10±3% of the cells,
respectively. In BM CD34+ cells isolated from MPN patients with JAK2V617F

mutation, we also observe a partial JAK2 co-localization on centrosome.
Notably, in 90% of HEL cells, lacking of JAK2-gamma-Tubulin co-localization,
we identified high percentage (61%) structural and/or numeric centrosome
abnormalities. Interestingly, we observed that the exogenous expression of
JAK2V617F in K562 cell line increased significantly the numbers of centrosome
abnormalities. This strongly suggests that JAK2 protein interacts with centro-
some structure and that JAK2V617F is associated with centrosome malfunction
and transformation.
Summary / Conclusion: Our preliminary data suggest a functional interaction
between JAK2 and centrosome in JAK2V617F cell lines and in patients affect-
ed by MPN; this interaction may result in a genetic instability of neoplastic cells.
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EVALUATION OF THROMBIN GENERATION POTENTIAL IN POLY-
CYTHEMIA VERA PATIENTS ENROLLED IN THE CYTO-PV ITALIAN CLIN-
ICAL TRIAL
C Gargantini1,* M Marchetti1, C Verzeroli1, L Russo1, A Vignoli1, T Barbui2, 
A Rambaldi3, G Finazzi3, D Rapezzi4, P Musto5, G Gaidano6, C Musolino7, 
R Cacciola8, S Santini9, A Falanga1
1Division of Immunohematology and Trasfusion Medicine, 2Research Founda-
tion, 3Division of Hematology, Hospital Papa Giovanni XXIII, Bergamo, 4Divi-
sion of Hematology, Ospedale Santa Croce e Carle, Cuneo, 5Centro di Riferi-
mento Oncologico della Basilicata, Rionero in Volture, 6Division of Hematology,
AOU ‘ Maggiore della Carità’, Novara, 7Az. Policlinico Universitario ‘G. Marti-
no’, Messina, 8Division of Hematology, Ospedale Ferrarotto, Catania, 9Unit of
Hematology, Ospedale Misericordia e Dolce, Prato, Italy

Background: Polycythemia Vera (PV) is a chronic myeloproliferative neo-
plasm characterized by a clonal uncontrolled proliferation of bone marrow stem
cells. PV typically presents with a hemostatic imbalance featuring an increased
risk of both thrombotic and hemorrhagic events. Some studies show that in PV
patients an elevated hematocrit (HCT) increments the thrombotic risk. Current
guidelines for PV management advise to maintain HCT below 45% in males
and 42% in females through phlebotomies and/or the use of cytoreductive
drugs. Recently, the results of CYTO-PV clinical trial showed that PV patients
with a HCT target <45% have a significantly lower rate of cardiovascular death
and major thrombosis than those with a HCT in the range 45-50% (Marchioli
et al, NEJM 2013).
Aims: In the setting of the CYTO-PV trial, we planned a biological sub-study
to assess: 1) thrombin generation (TG) potential according to HCT levels, and
2) TG predictive value for bleeding and/or thrombosis.
Methods: One hundred twenty-four PV patients (HCT<45%: n=66, HCT 45-
50%: n=58; age 42-87 years) were enrolled in the biological sub-study. Blood
samples were collected at randomization and then after every 6 months for 5
years. TG was determined by the calibrated automated thrombogram assay
(CAT assay, Stago), in platelet-poor plasma spiked with 5pM tissue factor (TF).
TG results were expressed as endogenous thrombin potential (ETP) and as
maximum quantity of thrombin produced (Peak). TG was also performed in the

presence of activated Protein C (APC) to evaluate APC resistance, and results
expressed as normalized APC sensitivity ratio (nAPCsr). Fifty-one healthy sub-
jects acted as the control group. 
Results: At baseline, HCT levels were not different between patients random-
ized at HCT<45% (46.4%) vs HCT 45-50% (47.9%). A significant correlation
was observed between HCT values and TG parameters [ETP (R=0.501) and
Peak (R=0.329)]. At baseline we also observed that APC markedly inhibited
ETP and Peak of TG in both PV patients and controls; however, patients were
more resistant to the anticoagulant action of APC compared to controls, result-
ing in significantly higher plasma nAPCsr. During follow-up, in patients ran-
domized at HCT <45%, nAPCsr showed an overall decrease over time towards
control values, while it remained higher than controls in the HCT 45-50%. The
low rate of thromboses (n=9) and major hemorrhages (n=2) in the tested group
did not allow us to assess the predictive values of TG for the thrombohemor-
rhagic events.
Summary / Conclusion: Our data show that in PV patients a correlation exists
between HCT levels and TG potential, and a more resistant to APC phenotype
occurs compared to healthy controls. The more aggressive cytoreductive reg-
imen, i.e. HCT <45% as target, appeared to be associated to a less APC resist-
ant features. 
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A DECREASE IN JAK2 SIGNALLING COULD INDUCE A PARADOXICAL
INCREASE IN MEGAKARYOPOIESIS 
R Besancenot1,* H Abdelouahab1, C Tonetti2, D Roos-Weil1, F Pasquier1, 
W Vainchenker1, E Solary1, S Giraudier1,3
1U1009, Inserm, VILLEJUIF, 2Laboratoire d’Hématologie, AP-HP, Université
Paris XII, Hopital Henri Mondor, 3Laboratoire d’Hématologie, AP-HP, Hopital
Henri Mondor, CRETEIL, France

Background: Megakaryopoiesis is the hematopoietic process leading from
hematopoietic stem cells (HSC) to platelets production. In broad outline, it can
be divided into a proliferative stage that generates megakaryocyte progenitors
and a maturation stage in which differentiating megakaryocytes no more pro-
liferate. These two stages can be driven by a single cytokine, namely throm-
bopoietin (TPO), which exerts both proliferative and anti-proliferative effects.
Since MPL, the receptor of TPO, is devoid of kinase activity, the receptor asso-
ciates with intracytoplasmic tyrosine kinases, in particular JAK2, for signal
transduction. JAK2 is not only essential for TPO-induced signal transduction,
but also for MPL stability and cell surface expression. A preferential amplifica-
tion of the megakaryocytic lineage is observed in two myeloproliferative neo-
plasms (MPN), essential thrombocytemia (ET) and primary myelofibrosis
(PMF). MPL is down-regulated in megakaryocytes and platelets from MPN
patients, although this result is controversial in ET. A JAK2V617F mutation is
detected in ~60% of PMF and ET whereas a mutation in MPL is detected in 2-
8% of these diseases. A common feature of PMF and ET is the abnormal pro-
liferation of megakaryocytes, suggesting that maturing megakaryocytes could
escape the differentiation-associated induction of proliferation arrest by TPO.
Aims: The aim of our study was to demonstrate that a decrease in MPL or JAK2
expression or in JAK2 signalling could induce an increase in megakaryocytes
production.
Methods: We derived clones from the human megakaryoblastic UT7-MPL cell
line to explore the mechanisms allowing cells to escape the antiproliferative
action of TPO. We confirmed our results by an RNA-interference strategy
(shRNA anti-JAK2). We studied MPL and JAK2 expression, at the mRNA and
protein levels, during the human CD34+ megakaryocytic differentiation process
from cells cultured in presence of TPO. We then determined MPL/JAK2 expres-
sion in platelets from patients diagnosed with MPN. Finally, we studied the
effects of a chemical JAK2 inhibitor on megakaryocytes production.
Results: In the present study, we show that TPO-induced cellular response
depends on MPL and JAK2 protein levels. When one of these proteins is
expressed at low level, the cytokine induces a weak signal that promotes cell
proliferation. At higher MPL and JAK2 expression levels, TPO promotes cell
cycle arrest and megakaryocytic differentiation. In our cell line model, a
decrease in JAK2 expression can be sufficient to escape the antiproliferative
action of TPO. We show that MPL and JAK2 expressions increase in a progres-
sive and regular way during normal megakaryopoiesis and observed a
decrease in MPL or JAK2 protein expression in platelets from MPN patients,
correlated with the presence of a MPL or JAK2 mutation. We show that in some
conditions a JAK2 inhibitor could paradoxically increase the production of
megakaryocytes. 
Summary / Conclusion: We propose that the modulation of MPL and JAK2
expression levels accounts for the two steps of normal megakaryopoiesis (ie
proliferation versus proliferation arrest and differentiation) and that an MPL or
JAK2 down-regulation may play a role in the abnormal proliferation of
megakaryocytes in various MPN. Our results suggest that in some conditions,
the clinical use of JAK2 inhibitors could paradoxically increase megakaryocytes
production and result in an increase in the platelets number.
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A TRANSLOCATION T(3 ;13)(Q13 ;Q12) FUSES FLT3 TO A NOVEL PART-
NER GENE, GOLGB1, IN A MYELOID/LYMPHOID NEOPLASM WITH
EOSINOPHILIA.
E Troadec1,* S Dobbelstein2, F Trimoreau3, M Touati4, D Bordessoule4, B Phi-
lippe5, J Feuillard3, C Bastard5, N Gachard3
1Laboratoire d’Hématologie, Hôpital Dupuytren, Limoges, 2Laboratoire d’héma-
tologie, Hôpital Necker-Enfants-Malades, Paris, 3Laboratoire d’Hématologie,
4Service Hématologie Clinique, CHU Dupuytren, Limoges, 5Laboratoire de
Génétique Oncologique, Centre Henri Becquerel, Rouen, France

Background: The “Myeloid and lymphoid neoplasms with eosinophilia and
abnormalities of PDGFRA, PDGFRB or FGFR1.” category has been added to
the 2008 WHO classification. This group, characterized by constitutive activa-
tion of tyrosine kinase, often associated a myeloid neoplasm to a high grade
lymphoma (most frequently of T-cell phenotype), and eosinophilia. FLT3 is a
class III receptor tyrosine kinase (TK) that can be constitutively activated by
mutations in the juxtamembrane or the tyrosine kinase domains. Fusion genes
involving this TK have already been described. FLT3 has been found to be
fused to ETV6 in two myeloid/lymphoid neoplasms with eosinophilia cases.
We report here the case of a patient with a myeloid/lymphoid neoplasm with
eosinophilia harbouring a new t(3;13)(p13;p12) translocation.
Aims: The aim of this study was to determine genes involved in this chromo-
somal rearrangement and identify the product of this translocation.
Methods: The patient was a 70-year old woman who was referred to our insti-
tution for asthenia with elevated leukocytes and neutrophils, presence of mye-
locytes, hypereosinophilia and increased monocytes, revealed by examination
of peripheral blood. LDH level was elevated without tumour syndrome. Bone
marrow was hypercellular with granular hyperplasia, no excess of blast and no
dysplasia. Lately, the patient developed lymph node enlargement and hepato-
splenomegaly with degradation of general status. Histology and phenotypic
analysis of lymph node revealed a T-cell lymphoblastic lymphoma. Convention-
al cytogenetic analysis on bone marrow and lymph node cells revealed a
t(3;13)(q13;q12) translocation, highlighting the hypothesis of a lymphoid/
myeloid disorder. The patient rapidly died in despite of CHOP chemotherapy ini-
tiation. Final diagnosis was a 8p11-like myeloid/lymphoid neoplasm with hyper-
eosiniphilia and with a new translocation t(3;13).
Results: First, FISH analysis and RT-PCR experiments permit to exclude
involvement of FGFR1 gene on 8p11. Then, in order to refine the breakpoint in
chromosome 3 and 13, a series of BACs was hybridized on 3q13 and 13q12.
Finally, the use of fosmid probes permits to identified GOLGB1 and FLT3 as
gene candidate in chromosome 3 and 13 respectively. Thus total RNA was
extracted from lymph node cells and a reverse transcription- multiplex PCR was
used to amplify a putative GOLGB1-FLT3 transcript. Sequence analysis of PCR
product revealed a fusion of GOLGB1 exon 14 with a part of FLT3 exon 14. This
fusion transcript was in-frame that incorporated 36 pb of intron 14 of GOLGB1.
The GOLGB1-FLT3 transcript sequence is predicted to encode a chimeric pro-
tein containing the N-terminal portion of Giantin, a large coiled-coil protein
encode by GOLGB1, and the C-terminal portion of FLT3 including the two tyro-
sine kinase domains.
Summary / Conclusion: We report here a novel partner gene for FLT3 iden-
tified in a patient with a myeloid/lymphoid neoplasm with eosinophilia harbour-
ing a t(3;13)(p13;p12) translocation. Functional analysis will have to be per-
formed and FLT3 inhibitors tested to determine the consequences and signifi-
cance of the fusion
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DEFINING THE ONCOGENIC SIGNALLING PATHWAY OF JAK2-V617F BY
TRANSCRIPTOME SEQUENCING AND IDENTIFICATION OF SPECIFIC
DOWNSTREAM TARGETS
C Cleary1,* M Mayerhofer2, R Kralovics1
1CeMM, Research Center for Molecular Medicine of the Austrian Academy of
Sciences, 2Laboratory Medicine, Medical University of Vienna, Vienna, Austria

Background: Myeloproliferative neoplasms (MPN) constitute a heterogeneous
group of diseases in which there is an excess of terminally differentiated myeloid
cells. In recent years, the JAK2-V617F mutation has emerged as a key player
in the development of the disease, present in up to 90% of cases of poly-
cythemia vera (PV) and 50-60% of cases of essential thrombocythemia (ET)
and primary myelofibrosis (PMF). Major research efforts have been made to
delineate the exact mechanism by which JAK2-V617F influences the develop-
ment of the disease and how it results in starkly different phenotypes, howev-
er, many questions remain. The murine IL3-dependent Ba/F3 cells have been
successfully used in the past to characterize cytokine responses of hematopoi-
etic oncogenes and may serve as a useful model for investigating the action of
JAK2-V617F in humans.
Aims: In order to gain a deeper insight into the JAK2-V617F signalling path-
way and identify novel downstream targets, we analysed the transcriptome of
the Ba/F3 cell line expressing the human JAK2-V617F and JAK2 wild type
cDNA in a tetracycline inducible manner
Methods: Ba/F3 cells were incubated with IL-3 and doxycycline for 72 hours

with a 12 hour IL-3 starvation step prior to cell lysis. RNA was extracted and
fragment libraries were synthesised. Sequencing was performed on the
HiSeq2000 Illumina platform. The reads were analysed with the help of the
TopHat/Cufflinks software suite and custom R scripts. Patient samples from
JAK2-V617F negative PMF (n=9) and JAK2-V617F positive PMF (n=9) were
also sequenced alongside healthy controls (n=6).
Results: Overall, 216 genes were found to be specifically expressed in JAK2-
V617F cells upon doxycycline induction. Surprisingly a small number of genes
(n=48) were induced upon expression of the wild type JAK2, 20 of which were
specific to the wild type JAK2. We detected known JAK2-V617F targets such
as Myc, Osm, Stat1 and Socs3. Analysis of the gene set using the DAVID tool
showed a strong enrichment for a variety of pathways including JAK-STAT and
interferon response (P=0.0039). We also detected a set of novel dysregulated
kinases, microRNAs and secreted proteins which included Mir715, Pim1, Aurkb
and Lif. These hits represent novel pathways and kinases that may play a key
role in the oncogenic signalling of the JAK2-V617F mutation.
Summary / Conclusion: Validations of the identified pathways and dysregu-
lated genes are currently in progress, using data from sequenced patient sam-
ples. Moreover, functional assays will enable the identification of the genes that
play a pivotal role in JAK2-V617F oncogenic signalling.
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INCREASED PREVALENCE OF AUTOIMMUNE PHENOMENA IN MYELOFI-
BROSIS: RELATIONSHIP WITH CLINICAL AND MORPHOLOGICAL CHAR-
ACTERISTICS, AND WITH IMMUNOREGULATORY CYTOKINE PATTERNS
F Guidotti1,* T Radice1, F Imperiali2, A Zaninoni2, F Bruno1, P Bianchi2, A
Cortelezzi1, A Iurlo2, W Barcellini2
1U.O. Ematologia e Centro Trapianti di Midollo, Fondazione IRCCS Ca’ Gran-
da Ospedale Maggiore Policlinico, Milano e Università degli Studi di Milano,
2U.O. Ematologia e Centro Trapianti di Midollo, Fondazione IRCCS Ca’ Gran-
da Ospedale Maggiore Policlinico, Milano, Milano, Italy

Background: Autoimmune phenomena are frequent in myelofibrosis (MF),
both in terms of serologic markers of autoimmunity and of clinical defined dis-
eases; however their prevalence and relationship to the grade of bone marrow
fibrosis and clinical risk are not known. The role of the immune system in the
pathogenesis of MF is supported by the existence of a non-clonal, non-neoplas-
tic disease which resembles MF, named primary autoimmune myelofibrosis. In
addition, MF patients showed an abnormal cytokine expression, which could
contribute to bone marrow fibrosis, angiogenesis and constitutional symptoms;
on the other hand, it is well established that immunoregulatory cytokines play
a critical role in the pathophysiology of autoimmune diseases.
Aims: The aim of this study was to investigate the prevalence of autoimmune
phenomena in MF, focusing on anti-erythrocyte antibodies, anti-platelets anti-
bodies and organ- and non organ-specific autoantibodies. Further aim was to
relate the presence of autoimmune phenomena with cytokine profiles (IL-17,
TGF-β, IFN-γ, and IL-8) and with the grade of bone marrow fibrosis and clini-
cal risk.
Methods: 100 consecutive MF patients were enrolled from May 2010 to April
2011 and followed prospectively for a median of 18 months until September
2012 (range 1-23). Patients were classified according to grade of bone marrow
fibrosis and DIPSS-plus scoring system. Anti-erythrocyte antibodies were
detected by standard direct antiglobulin test and mitogen-stimulated (MS)-DAT,
anti-platelets antibodies and organ- and non organ-specific autoantibodies were
detected by standard techniques. Cytokine production was evaluated in cultures
supernatants.

Figure 1. 
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Results: Patients (51 males and 49 females; median age 72 years, range 34-
86) were classified as follows: 58 primary, 32 post-thrombocythemia or 10 post-
polycythemia; 18 MF-0, 65 MF-1, 15 MF-2, and 2 MF-3; 13 LR, 54 IR-1, 22 IR-
2, and 11 HR. MS-DAT was positive in 45%, anti-platelets antibodies in 15%
and serologic autoantibodies in 57% of cases; considering altogether autoim-
mune phenomena, positivity for at least one of the tests performed was found
in 82 patients. None of the positive cases displayed an overt autoimmune dis-
ease. Autoimmunity was more frequent in MF-0/MF-1, and in LR and IR-1
DIPSS-plus groups. MS-DAT positive cases displayed increased TGF-β
(P=0.008), and IL-8 production (P=0.006); IL-17 and IFN-γ were higher as well,
although not significantly (Figure 1). Likewise, IFN-γ production was increased
in patients with positive serological markers of autoimmunity (P=0.03). Finally,
TGF-β and IL-17 were found elevated in early clinical and morphological stages,
while IL-8 was increased in advanced MF stages.
Summary / Conclusion: Our results suggest that autoimmune phenomena
and cytokine disregulation are particularly relevant in early MF stages accord-
ing to clinical and morphological criteria, although they are not associated with
clinically-overt autoimmune diseases. Overexpression of autoimmune phe-
nomena could contribute to establish an unfavorable microenvironment, that
may provide an advantage for the emergence of neoplastic and non-neoplas-
tic clones, as already hypothesized in myelodysplastic syndromes and in parox-
ysmal nocturnal hemoglobinuria. The presence of autoimmune phenomena
and cytokine disregulation may offer additional hints for therapeutic strategies
(such as thalidomide, lenalidomide, and pomalidomide) aimed also at modu-
lating the immune system.

P256

TYROSINE KINASE (TK) GENE FUSIONS IN CHRONIC MYELOPROLIF-
ERATIVE DISORDERS (CMPD): A FISH STUDY
P Bernasconi1,* I Dambruoso1, B Marina1, P Cavigliano1, I Giardini1, B Roc-
ca1, R Zappatore1, C Calvello1, M Caresana1, A Orlando1, A Pasi1, E Rumi1,
M Cazzola1
1Division Of Hematology, Foundation IRCCS Policlinico San Matteo, Pavia,
Italy

Background: CMPDs are a heterogeneous spectrum of hematopoietic stem
cell disorders due to the constitutive activation of specific TK genes because
of mutations or exceptionally chromosomal translocations often escaping cyto-
genetic (CC) identification as most TK genes map within poorly stained regions.
Their demonstration is clinically relevant as in 2008 the WHO classification
introduced a new entity. 
Aims: FISH with probes specific for TK genes was applied in order to assess
the incidence of these chromosomal translocations, to identify uncommon TK
translocation partners, to establish whether eosinophils are part of the clonal
cell population and any correlation with clinical parameters and outcome.
Methods: The 31 consecutive patients (pts) analysed came to our observation
in the period January 1998-December 2006 and were 9 females and 22 males
with a median age of 45 years (range 22-72). According to WHO classification,
17 pts were classified as atypical chronic myeloid leukemia (aCML), 14 as
chronic eosinophilic leukemia (CEL) and one as AML/T lymphoblastic lym-
phoma (T-LL). Median follow-up was 29 months (range 1-124). At the time of
the study one pt died and none experienced disease progression. FISH probes
were obtained from Kreatech (Amsterdam, NL), Abbot Molecular Inc. (Chica-
go, Il, USA) and from BACPAC Resources Center at C.H.O.R.I. (Oakland,
USA) after determining their Mb position using UCSC genome browser on
Human Feb. 2009 assembly. The commercial probes, applied according to
manufacturer’s guidelines were: ON FIP1L1-CHIC2-PDGFRA (4q12) Del,
Break; ON PDGFRB (5q33) Break; ON FGFR1 (8p12) Break; ON JAK2 (9p24)
Break; LSI BCRABL. The BAC probes labelled and applied as previously
described were RP11-484L21 and RP11-880I16 covering the PCM1 gene. For
i-FISH, cut-off values, obtained from the analysis of 300 nuclei from ten nor-
mal samples, were fixed at 10%.
Results: An abnormal FISH pattern was revealed in 9 pts (29%): 3/16 (18.7%)
with aCML, 5/14 (35.7%) with CEL and one with AML/T-LL. Two aCML pts pre-
sented a trisomy 8 and the last one a t(9;13)(q34;q14) which involved the ABL
gene and a partner gene not yet identified. Two CEL pts showed a JAK2
rearrangement: one with a t(8;9)(p22;p24) rearrangement on CC presented
the classical PCM1-JAK2 gene fusion, the other with a t(3;8)(?;p24) not
revealed by CC presented a fusion between JAK2 and a partner not yet iden-
tified. Two additional CEL pts showed a PDGFRB rearrangement which
escaped CC detection too. In these pts, one with a t(1;5)(?;q33) and loss of the
reciprocal translocation product and the other one with a t(5;8)(q33;?), the
PDGFRB translocation partner has been not yet identified. The last chromo-
somally normal CEL pt showed a PDGFRA deletion. The sole AML/T-LL pt car-
ried a t(8;13)(p11;q12) which produced the classical FGFR1-ZNF198 gene
fusion. Thus, in 3 pts FISH with BAC probes is still on-going in order to search
the unknown translocation partners of JAK2 and PDGFRB. Noteworthy, despite
these TK positive pts presented a relevant eosinophilia (≈65%), FISH per-
formed on peripheral blood smears always provided negative results. From a
clinical point of view no aCML/CEL pt showed a lymphoid neoplasms. Four pts
were treated with TK inhibitors and presented a haematological improvement.

Summary / Conclusion: Our data suggest that FISH i) effectively reveals
cryptic TK translocations in about 36% of chromosomally normal CMPDs; ii)
these TK rearrangements are more common in CELs than in aCML; iii) periph-
eral blood eosinophils may show a normal FISH pattern. 
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ALL-TRANS RETINOIC ACID POTENTIATES THE INHIBITORY EFFECTS
OF INTERFERON ALPHA (IFN) ON CHRONIC MYELOPROLIFERATIVE
NEOPLASMS (MPN) PROGENITORS IN VITRO.
N Pugliese1,* C Quintarelli1, B De Angelis1, S Errichiello1, L Marano1, M Raia1,
C Cerchione1, L Del Vecchio 1, M Picardi1, V Martinelli1, F Pane1
1Hematology, University of Naples Federico II, naples, Italy

Background: Although IFN has proven efficacy in Polycythemia Vera (PV)
and Essential Thrombocythemia (ET), many patients experience unacceptable
side effects. ATRA synergizes with the inhibitory effect of IFN on the growth of
malignant and normal hematopoietic cells. Their pathways converge on the pro-
moter of STAT1 that induces IRF-1 transcription. This tumor suppressor exerts
pro-apoptotic effect trough TRAIL and caspase activation. ATRA activates
TRAIL expression also by IRF1 independent mechanisms. These drugs coop-
erate in blocking cell cycle by inducing p21WAF1/CIP1. This study aimed to in vit-
ro investigate the synergistic activity of ATRA and IFN in MPN, in order to
reduce IFN doses and its related side effects.
Aims: This study aimed to in vitro investigate the synergistic activity of ATRA
and IFN in MPN, in order to reduce IFN doses and its related side effects.
Methods: HEL and SET2 cell lines characterized by JAK2V617F mutation
were treated with a scalar dose of IFN (1-10000U/mL), ATRA (0,1nM-1x106nM)
and a combination of the two drugs. Proliferation rate, apoptosis and cell cycle
were evaluated after 24-48-72-96-120-168 hrs.
CD34+ cells purified from BM of four MPN patients (PV=1, ET=3) at the time
of diagnosis were plated (2x103 cells/mL) in semi-solid methylcellulose medi-
um and were incubated with IFN (10000U/mL), ATRA (0,01mM) or their asso-
ciation. Colony forming cell assay (CFC) was performed at day 14. RARα,β,γ
and RXRα,β,γ gene expression was evaluated both for cell lines and CD34+
cells from MPN patients.
Results: We observed in SET2 cell line an antiproliferative effect of IFN
(10000U/mL) and ATRA (0,01mM) after 120-168 hrs of treatment. 
Apoptosis assay showed that, at this concentration, HEL cell line is less sen-
sitive to IFN (P=0,0002), ATRA (P=0,0026) and their combination (P=0,00001)
than SET2. RT-qPCR showed a significant down-regulation of RARβ and up-
regulation of RARγ in HEL respect to SET2. This differential expression of RAR
subunit may explain the different responsiveness to ATRA. IFN and ATRA treat-
ments were effective in inducing SET2 growth inhibition (P=0,0006; P=0,0008)
and apoptosis (P=0,001; P=0,04) compared to untreated cell line. Moreover,
their combination synergistically increased both growth suppression (IFN vs
ATRA+IFN P=0,0001 and ATRA vs ATRA+IFN P=0,0006) and apoptosis (IFN
vs ATRA+IFN P=0,036 and ATRA vs ATRA+IFN P=0,00001). Cell cycle analy-
sis revealed a reduction of SET2 cells in S phase after IFN (6,2%) and
IFN+ATRA treatment (3,9%), compared to untreated cell line (13,2%). CFC
showed that IFN reduced CFU-GM (54±34; P=0,04) without affecting BFU-E
and CFU-GEMM formation, while ATRA alone inhibited BFU-E (34±10 P=0,01)
growth. Although the addition of ATRA seems to neutralize the IFN inhibitory
effect on CFU-GM (127±24 P=0,25), their combination suppresses BFU-E (3±2
P=0,003) and CFU-GEMM (23±7 P=0,004).
Summary / Conclusion: These results indicate that, the in vitro combination
of IFN and ATRA acts synergistically in inhibiting SET2 cell line and in suppress-
ing BFU-E and CFU-GEMM growth and suggests that it has a potential inter-
est for the treatment of PV and ET.
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SETBP1 OVEREXPRESSION IN CLASSICAL BCR/ABL1-NEGATIVE
MYELOPROLIFERATIVE NEOPLASMS
F Albano1,* L Anelli1, A Zagaria1, N Coccaro1, G Tota1, A Ricco1, P Casieri1, 
A Minervini1, L Impera1, C Francesco Minervini1, G Specchia1
1DETO, Hematology - University of Bari, Bari, Italy

Background: SET binding protein 1 (SETBP1) gene encodes a protein con-
taining a ski homology domain, a SET-binding region, and three nuclear local-
ization signals. The encoded protein has been shown to bind the SET nuclear
oncogene and to inhibit the activity of protein phosphatase 2A tumor suppres-
sor protein. SETBP1 represents the first gene identified to be recurrently mutat-
ed in atypical Chronic Myeloid Leukemia (aCML), accounting for about 25% of
all cases. aCML belongs to the group of myelodisplastic/myeloproliferative
(MDS/MPN) syndromes without specific recurrent genomic or chromosomal
alterations and characterized by poor prognosis. SETBP1 mutations were also
detected in 10% of “unclassified MDS/MPN” and in 4% of chronic myelomono-
cytic leukemia (CMML) cases. The occurrence of SETBP1 point mutations has
also been investigated in classical BCR/ABL1-negative myeloproliferative neo-
plasms (MPN) but no mutation was identified.
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Aims: To date the possible activation of SETBP1 gene expression in MPN has
never been explored. The aim of this study was to investigate the occurrence
of SETBP1 gene deregulation in classical BCR/ABL1-negative MPN.
Methods: A cohort of cases affected by polycythemia vera (PV), essential
thrombocythemia (ET), and primary myelofibrosis (PMF) was examined. In
detail, 47BCR/ABL1-negative MPN patients at diagnosis (including 24 PV, 12
ET, and 11 PMF cases) were analyzed by quantitative real-time PCR (qRT-
PCR) experiments using the LightCycler 480II System (Roche) and specific
primers for SETBP1 gene. Statistical analysis of the relative expression results
was performed by the Relative expression software (REST) tool.
Results: qRT-PCR analysis revealed a high SETBP1 expression level in PV and
PMF bone marrow samples when compared with healthy matched controls. In fact,
SETBP1 gene expression in PV and MPF was more than 5 (P<0.0001) and 9
(P<0.0001) fold when compared to controls, respectively. Regarding ET cases,
SETBP1 gene resulted to be overexpressed by a mean factor of 1.839, but the
data was not statistically significant. Considering a cut-off of ≥ 5 fold-change,
expression values ≥ 5 were revealed in 58% (14 out of 24), 33% (4 out of 12), and
in 90% (10 out of 11) of PV, ET, and PMF cases, respectively. No association
between SETBP1 overexpression and JAK2 mutational status (homozigosity/het-
erozygosity) was detected in PV whereas all analyzed JAK2V617F-negative PMF
cases (3 out 11) showed high gene expression level.
Summary / Conclusion: Recently, several acquired mutations in genes such
as TET2, ASXL1 and IDH1/2 were identified suggesting that, in cooperation with
JAK2V617F, additional molecular alterations are involved in the MPN pathogen-
esis and in the initiation of a leukemic transformation. Our data revealed that
SETBP1 gene dysregulation is a recurrent event in MPN. It is noteworthy to note
that in our study SETBP1 overexpression was revealed in more than half of the
analyzed cases; moreover, SETBP1 was upregulated in almost all PMF cases
included in our study. Further analysis are needed to verify the association
between SETBP1 gene expression and clinical factors in MPN cases.
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CUSTOM AMPLICON CAPTURE AND BENCH-TOP HIGH THROUGHPUT
SEQUENCING TO SCREEN FOR MUTATIONS ASSOCIATED WITH MYELO-
PROLIFERATIVE NEOPLASMS
A Patel1, MValgañón1, H En Foong1, S Ale1, M Alikian1, T Aitman2, K Naresh3,
D Milojkovic4, J Apperley4, L Foroni1, G Gerrard1,*
1Imperial Molecular Pathology, 2Imperial NIHR Biomedical Research Centre,
3Centre for Haematology, Imperial College London, 4Dept of Haematology,
Imperial College Healthcare NHS Trust and Academic Health Sciences Cen-
tre, London, United Kingdom

Background: Myeloproliferative neoplasms (MPN) are clonal disorders of ter-
minally differentiated hematopoietic stem cells. Polycythemia vera (PV), essen-
tial thrombocythemia (ET) and primary myelofibrosis (PMF) are the classical
form of Philadelphia chromosome-negative MPN. The JAK2 V617F missense
mutation is found in 95% of patients with PV and 40-50% of patients with ET
and PMF. Screening for the V617F mutation in query MPN patients has become
a routine diagnostic method. Further identification of other activating mutations
such as MPL (codons 505 and 515) and complex indels affecting JAK2 exon
12 have been found in mostly V617F negative patients. In addition, a range of
mutations in genes involved in intracellular signalling, epigenetic regulation and
leukaemic progression have been identified. Molecular genetic screening for
these targets at the required depth of sensitivity using conventional techniques
is laborious and expensive, but with the advent of benchtop-class high-through-
put sequencers, the ability to test for all relevant mutations in one assay
becomes a possibility.
Aims: Optimize a custom amplicon high throughput sequencing assay to
screen for the most relevant MPN associated mutations and validate candidate
hits using pyrosequencing or high resolution melt curve analysis (HRM).
Methods: 24 patient DNA samples (4 PV, 12 ET, 5 PMF, 4 unclassified; 10 JAK2
V617F positive by pyrosequencing and 14 negative; 2 of which had known
MPL mutations) were screened (with appropriate ethical consent) for muta-
tions using the Ion Torrent PGM sequencing platform. AmpliSeq was used for
the target capture and the panel was designed via the online portal targeting
23 regions of 13 genes associated with MPN. The workflow involved library
preparation and multiplex sample pooling following qPCR quantification (8 sam-
ples per run), emulsion PCR template preparation, Ion 316 chip loading and
sequencing. Alignment and variant calling was via the Torrent Server 3.4.2 plu-
gins, using a custom BED file to define the regions of interest. Variant calls were
annotated using IGV and UCSC and candidate hits matching the Catalogue of
Somatic Mutations in Cancer (COSMIC) were taken forward for validation using
HRM or pyrosequencing.
Results: All 10 JAK2 V617F and the 2 MPL mutations were correctly called by
the Ion Torrent platform, with very similar variant frequencies and no false pos-
itives. Additionally, a V617F positive (70.1%) PV sample also showed a het-
erozygous TP53 missense mutation (c.832C>A; p.P278T; COSM43697) at a
frequency of 10.6%. This was validated using pyrosequencing (11.9%). Also,
a 33.8% MPL W515L mutation (c.1544G>T; COSM18918) from a V617F neg-
ative ET patient was identified, along with a 47.8% MPL W515K in a V617F neg-
ative PMF sample (c.1543_1544TG>AA; COSM19193). Both MPL mutations

were validated using HRM. 
Summary / Conclusion: Myeloproliferative neoplasms are a heterogeneous
group of disorders with specific mutations that can inform the correct diagno-
sis, prognosis and subsequent treatment choices. The approach used in this
study showed that it is possible to combine a high-throughput qualitative and
quantitative analysis of multiple genes that individually are laborious and time
consuming, with no loss of sensitivity (1-5%) or specificity. Additionally, the abil-
ity to multiplex many samples per run increases the labour and cost effective-
ness and makes this technique a feasible diagnostic tool for mutation screen-
ing in MPN and other somatic variant disorders.
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QUANTITATIVE RT-PCR FOR PDGFR IS USEFUL FOR DIAGNOSIS AND
MOLECULAR MONITORING OF PATIENTS WITH PDGFR REARRANGE-
MENTS TREATED WITH TYROSINE-KINASE INHIBITORS
A Bidet1, W Auriol1, M Migeon1, C Claudine1, J Pasquet2, P Erben3, 
O Blanchet4, P Cornillet-Lefebvre5, S Dulucq1, F Mahon1, E Lippert1,*
1Laboratoire d’Hematologie, CHU de Bordeaux, Pessac, 2LHLCT - INSERM
U1035, Universite Bordeaux Segalen, Bordeaux, France, 3III. Medizinische Kli-
nik, Universitätsmedizin Mannheim, Mannheim, Germany, 4laboratoire d’he-
matologie, CHU d’Angers, Angers, 5Laboratoire d’hematologie, CHU de Reims,
Reims, France

Background: Hypereosinophilia (HE) may be the consequence of a PDGFR
rearrangement. This possibility must be explored because a specific treatment
by tyrosine-kinase inhibitors (TKI) will prevent life threatening complications of
hypereosinophilias. However, the diversity of PDGFR rearrangements, which
are often missed by cytogenetics, makes their detection sometimes difficult. All
PDGFR fusion genes have an increased kinase activity, but also are subject to
overexpression of the kinase domain encoded by the 3’ end of the fusion. Thus
overexpression of PDGFRA or PDGFRB may indicate the presence of a
rearrangement.
Aims: We tested whether a quantitative PCR, modified form Erben et al,
(Haematologica, 2010;95:738-744) assessing the level of expression of the
PDGFRA and PDGFRB kinases could help detect PDGFR rearrangements, but
also evaluate their response to TKI.
Methods: The PDGFRA/PDGFRB RT-qPCR was performed on the peripher-
al blood cells of 51 patients with unexplained hypereosiniphilia. Complete diag-
nosis work-up eventually allowed to classify these patients in 5 groups: 1-
PDGFRA rearrangement (n=4), 2- PDGFRB rearrangement (n=4), 3- reactive
hypereosinophilia (including lymphoid HE) (n=27) 4- myeloid HE (n=3), 5- idio-
pathic HE (n=13). In four patients diagnosed with a t(5;12) (ETV6-PDGFRB) a
fusion specific RT-qPCR was performed on blood cells at diagnosis and dur-
ing follow-up. Generic PDGFRA and PDGFRB RT-qPCR were also performed
on follow-up peripheral blood samples for group 1 and group 2 patients.
Results: The RT-qPCRs for PDGFRA and PDGFRB had efficiencies ranging
from 94 to 97% and coefficients of variation from 7 to 12%. Thresholds of 0.5
copies of PDGFRA for 100 copies of ABL1 and 50 copies of PDGFRB/100
copies ABL1 discriminated patients with PDGFR rearrangements (groups 1
and 2) from all other categories in 100% of cases (100% sensitivity and speci-
ficity). In patients without PDGFR rearrangement, there was no difference in
PDGFRA or PDGFRB expression between groups 3 (reactive HE), 4 (myeloid
HE) or 5 (idiopathic HE). The RT-qPCR for ETV6-PDGFRB (efficiency 96-98%)
objectivates a decrease of the transcripts in treated patients ranging from 3 to
5 logs. The “generic” PCRs for the PDGFR kinase domain show similar
decreases in treated patients, but with only a 3 log range of variations. The same
range of decrease is observed in the 4 patients with FIP1L1-PDGFRA and the
patient with CCDC6-PDGFRB.
Summary / Conclusion: The quantification of the kinase moiety of PDGFRA
and PDGFRB is a simple, non invasive and unexpensive tool for the screening
of PDGFR rearrangements. It also allows for a molecular follow-up of treated
patients with such rearrangements whenever a fusion specific PCR is not avail-
able.
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CHARACTERIZATION OF PLATELET HYPERCOAGULABILITY IN HIGH-
HEMATOCRIT POLYCYTHEMIA VERA PATIENTS 
M Panova-Noeva1,* M Marchetti2, L Russo2, G Finazzi3, A Rambaldi3, T Bar-
bui3, H ten Cate4, A Falanga2
1Internal Medicine, University Medical Center, Skopje, Macedonia, The Former
Yugoslav Republic Of, 2Immunohematology Division , 3Hematology Division ,
Hospital Papa Giovanni XXIII, Bergamo, Italy, 4Internal Medicine and Cardio-
vascular Research Institute Maastricht, Maastricht University, Maastricht,
Netherlands

Background: Polycythemia Vera (PV) is a myeloproliferative neoplasm char-
acterized by a hypercoagulable state and an increased rate of thrombotic com-
plications that significantly impact patients’ prognosis and quality of life. The cur-
rent management of these patients is highly dependent on their thrombotic risk.
Maintaining a hematocrit below 45% and platelet count below 400,000/µL are
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used as guidance in the treatment intensity. The results of a recent random-
ized controlled trial show that in PV patients with a hematocrit <45% the rate
of cardiovascular death and major thrombosis is significantly lower compared
to patients with a higher hematocrit. However all blood cell quantitative and
qualitative abnormalities have been repeatedly implicated. Platelets have an
important role in this process.
Aims: To characterize platelet-associated hypercoagulability in PV patients in
relation to hematocrit values.
Methods: Seventy consecutive PV patients have been enrolled in this study
after giving an informed consent. 94% of patients were positive for JAK2V617F
mutation. At enrolment, 57% of patients were treated with cytoreductive ther-
apy and 20% had a history of thrombosis. The whole blood analysis of hema-
tocrit, white blood cells, platelets and immature platelet parameters were deter-
mined by Sysmex XE-2100 hematology analyser. Flowcytometric analysis was
used to characterize platelet surface P-selectin and TF expression. The platelet-
associated thrombin generation potential was evaluated by the calibrated auto-
mated thrombogram in fresh platelet rich plasma spiked with 1pM TF.
Results: Our results show that 38 patients had hematocrit <45% (mean±SD:
41.9± 2.7%) and 32 patients had hematocrit >45% (47.1±1.3%). White blood
cell count was higher in high- (>45%) compared to low-hematocrit group
(9.9±6.4 vs 7.7±3.6x109/L, P=0.07; respectively). Platelet surface TF was sig-
nificantly increased in high- compared to low-hematocrit PV patients (38.6 ±19
vs 25.4±20%; P<0.05). No significant differences were observed for platelet sur-
face P-selectin or platelet count between the two groups. The TG peak and
slope were significantly (P<0.05) increased in high-hematocrit compared to
low-hematocrit group (peak: 172.4±44.5 vs 142.9±47.9 nM thrombin; slope:
38.9±20.7 vs 28.6±16.4, respectively).
Summary / Conclusion: This study showed that platelets from patients with
high hematocrit (>45%) are characterized by an increased procoagulant pro-
file, as assessed by the higher platelet surface TF expression and PRP-asso-
ciated TG potential, compared to low hematocrit group of patients. New
prospective studies are warranted to evaluate the usefulness of these biomark-
ers in identifying PV patients at the highest risk for thrombosis. 
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CHARACTERIZATION OF MUTATIONS IN ASXL1, SRSF2, CBL AND JAK2
GENES IN CHRONIC MYELOMONOCYTIC LEUKEMIA
L Palomo1,* B Xicoy2, S Marcé2, O Garcia2, M Cabezón2, M Jiménez2, 
M Arnan3, H Pomares3, E Alonso3, I Granada2, J Ribera2, FSolé1, J Ribera2,
E Feliu2, F Millá2, L Zamora2
1Myelodysplastic Syndromes Group, Josep Carreras Leukaemia Research
Institute, Hospital Germans Trias i Pujol, Universitat Autònoma de Barcelona,
2Hematology, Josep Carreras Leukaemia Research Institute-ICO, Hospital
Germans Trias i Pujol, Universitat Autònoma de Barcelona, Badalona, 3Hema-
tology, ICO, Hospital Duran i Reynals, Barcelona, Spain

Background: Chronic myelomonocytic leukemia (CMML) is a myelodysplas-
tic/ myeloproliferative neoplasm with a median overall survival (OS) of 20
months and 15-30% of progression to acute myeloid leukemia (AML). Molec-
ular biology of CMML is poorly understood. Clonal cytogenetic abnormalities
are found in 20-30% of cases. Recently, some recurrent gene mutations have
been reported. The most frequent mutated genes are TET2 (30-50%), ASXL1
(35-56%), SRSF2 (28-47%), RUNX1 (8-37%), CBL (10-22%) and K/NRAS (2-
22%), though less frequent mutations have also been described in other genes.
Aims: We sought to characterize type, frequency and prognostic implication
of genetic mutations (ASXL1, CBL, JAK2 and SRSF2) in a cohort of 55 patients
with CMML.
Methods: According to the WHO classification, there were 43 CMML-1 and 12
CMML-2, while based on the FAB classification, 40 cases belonged to the
myelodysplastic variant (MD) and 15 to the myeloproliferative one (MP). Medi-
an age at diagnosis was 69 years (range: 48-85 years), with a male predomi-
nance of 1.5:1 and a 31% frequency of progression to AML. Conventional cyto-
genetic G-banding was performed at diagnosis.To perform mutational analy-
sis, DNA was extracted from bone marrow samples at diagnosis (n= 55).
Sanger sequencing was performed to study mutations in exon 1 of SRSF2
(n=52), exon 12 of ASXL1 (n=34) and exons 8 and 9 of CBL (n=20), while
JAK2 V617F mutation was analyzed by endpoint genotyping (n=25). The rest
of the cases are currently being assessed. Survival analysis was performed
using Kaplan-Meier estimate and log-rank tests were used for comparisons.
The χ2 and Fisher’s exact tests were used to analyze differences in the distri-
bution of variables among patient subsets.
Results: Aberrant karyotypes were seen in 10/55 (18%) cases at diagnosis.
Somatic SRSF2 mutations were detected in 17/52 (33%) cases. All except
from one corresponded to heterozygous, missense mutations located at hotspot
P95 (6 P95H, 6 P95R and 4 P95L), while 1 case harboured a 3 nt duplication
located at the same hotspot P95. Heterozygous somatic ASXL1 mutations
were detected in 12/34 (35%) cases. A total of 6 different mutations were seen
in these cases, being the recurrent mutation G646WfsX12 the only one seen
in more than one patient (7/31). JAK2 V617F mutation was detected in 3/25
(12%) cases and no mutations were seen in CBL gene. ASXL1 and SRSF2
mutations did not correlate with either CMML-1/CMML-2 subtypes or MD/MP

variants. All 3 cases with JAK2 V617F mutation belonged to the MP variant.
Mutations in these three genes were not mutually exclusive. Survival analysis
revealed that the only adverse prognostic factors were CMML-2 subtype and
MP variant. Patients with CMML-2 has worse OS and progression-free survival
(PFS) compared to CMML-1 (P=0.001 and P=0.000), while MP cases also
showed inferior OS and PFS compared to MD (P=0.012 and P=0.013). Muta-
tions in ASXL1 had no prognostic impact, while a higher PFS was seen in cas-
es with SRSF2 mutations, although it was not statistically significant.
Summary / Conclusion: Mutational study showed that ASXL1 and SRSF2 are
frequently mutated in CMML. There are multiple ASXL1 mutations located
throughout the exon 12, while SRSF2 mutations are located at the hotspot
P95. Although patients with SRSF2 mutations have have a trend towards high-
er PFS, CMML-2 and MP-CMML are still the only prognostic factors associat-
ed to worse OS and PFS. Mutational analysis in the whole cohort may show
new prognostic factors. 
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ADDITIONAL MUTATIONS TARGETING GENES UNRELATED TO RAS
PATHWAY ARE FOUND IN SPORADIC JMML BUT NOT IN SYNDROMIC
JMML 
A Caye1,2,* M Strullu1,2, B Cassinat2, J Lachenaud1,2, O Fenneteau3, S Per-
eira1, F Méchinaud4, Y Bertrand5, J Dalle6, A Baruchel6, C Chomienne2, H
Cavé1
1Molecular Genetics, Robert Debré hospital, 2INSERM U940 , Institut univer-
sitaire d’Hématologie, 3biological hematology, Robert Debré hospital, Paris,
4Pediatric hematology, Nantes Hospital, Nantes, 5Pediatric Hematology, IHOP,
Lyon, 6Pediatric Hematology, Robert Debré hospital, Paris, France

Background: Juvenile myelomonocytic leukemia (JMML) is a rare and severe
myelodysplastic/myeloproliferative syndrome of early childhood. Up to 90% of
patients present with non overlapping mutations of RAS or RAS regulatory
intermediates, leading to RAS overactivation. With mutations found in up to
45% of JMML, PTPN11 is the gene most frequently involved. PTPN11 muta-
tions can be either somatically acquired (sporadic JMML) or germline in the con-
text of Noonan syndrome (syndromic JMML). Mutations in NRAS, KRAS, NF1
or CBL can also be found. Intriguingly, the initiating mutation only partially
explains clinical and biological heterogeneity among JMML. 
Aims: To get further insight into JMML leukemogenesis, we searched for coop-
erative lesions in either sporadic or syndromic cases due to PTPN11 mutations.
Methods: In 16 patients with a known PTPN11 mutation (8 syndromic JMML,
8 sporadic JMML), whole exome sequencing (WES) was performed on paired
tumoral and germline samples. Mutations were then searched by Sanger
sequencing in the entire French JMML cohort (n =110, with 77 sporadic cases
including 30 with PTPN11 mutation, and 33 syndromic JMML including 18 with
PTPN11 mutations). 
Results: WES revealed the presence of 0 to 5 somatic mutations per JMML.
No gene was found mutated in addition to PTPN11 in the 8 syndromic JMML.
In contrast, several additional mutations were identified in the 8 sporadic JMML,
including somatic SETBP1 mutations in 2 patients, in line with Muramatsu et
al. (ASH 2012). Eight other non-silent somatic variants were uncovered in 4
sporadic JMML. None of these variants affected genes known to be related to
RAS pathway. Their analysis is still in progress. Targeted resequencing in the
whole JMML cohort confirmed the absence of mutations in the 33 syndromic
JMML regardless the underlying condition (Noonan syndrome, CBL syndrome).
This finding is consistent with the absence of structural abnormalities previous-
ly revealed by SNP array analysis in these patients. With 14 additional muta-
tions present in 11/77 (14%) cases, sporadic JMML showed a higher mutation
frequency. ASXL1 was mutated in 7/77 (9%) sporadic JMML, apparently unre-
lated with the original mutation. SETBP1 screening showed 7/77 (9%) muta-
tions in sporadic JMML, in addition to a somatic mutation in PTPN11 (n=4) or
NRAS (n=3). Six of the SETBP1 mutations affected codons 868 to 870 and are
compatible with defective ubiquitinylation leading to SETBP1 activation. Addi-
tional mutations found in sporadic JMML tended to concentrate on the same
patients. Indeed, 5/7 SETBP1 mutations were associated with a mutation of
ASXL1 and/or a clonal cytogenetic abnormalities. The presence of additional
mutations at diagnosis may sign an aggressive clinical course since 9 of the
11 patients with at least one additional mutation presented with blast excess
(>10%) in bone marrow at diagnosis, experimented subsequent transformation
into acute leukemia, and/or early death.
Summary / Conclusion: Although infrequent, additional abnormalities target-
ing genes unrelated to RAS pathway are found in a subset of sporadic JMML.
This clearly distinguishes them from syndromic forms for which no such abnor-
malities could be identified. This raises the question of a possible role of sec-
ondary alterations affecting chromatin conformation in a difference of progno-
sis between sporadic and syndromic JMML. 
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DETECTION OF LEUKEMIA-ASSOCIATED MUTATIONS IN HEMATOLOG-
ICALLY NORMAL ELDERLY INDIVIDUALS
N Cross1,* R Gale2, K Waghorn1, A Jones1, A Chase1, L Forsberg3, C Rasi3, 
J Dumanski3, J Score1
1University of Southampton, Wessex Regional Genetics Laboratory, Salisbury,
2Department of Haematology, UCL Cancer Institute, London, United Kingdom,
3Department of Immunology, Genetics and Pathology, Uppsala University, Upp-
sala, Sweden

Background: New sequencing technologies are facilitating the development
of large gene panels that can be screened in patients with suspected hemato-
logical malignancies. Emerging evidence, however, has indicated that some
malignancy-associated mutations might be detectable in the population at large,
raising questions about the utility of broad mutation screening as a diagnostic
tool.
Aims: To investigate this further we studied i) the Uppsala Longitudinal Study
of Adult Men (ULSAM) cohort, an ongoing epidemiologic study of all available
men born between 1920-24 in Uppsala County, Sweden and ii) 56 normal eld-
erly women with known X-chromosome inactivation patterns (XCIP) in both T-
cells and neutrophils.
Results: In a pilot study that included Illumina 1M-Duo beadchip analysis of 108
ULSAM cases, we previously identified one individual with normal peripheral
blood counts and no other indication of a hematological disorder who had
acquired a large (103Mb) region of terminal acquired uniparental disomy
(aUPD) at chr 4q (Forsberg et al., AJHG. 2012;90:217-28). Since 4q aUPD in
myeloid malignancies is associated with inactivating mutations of TET2, we
sequenced this gene and identified a 21bp deletion that removed part of exon
4 and is therefore likely to be deleterious. The mutation was absent from B-cell,
T-cell and fibroblast DNA but present in leukocyte and granulocyte DNA extract-
ed at the age of 90, leukocyte DNA at ages 82 and 88 (aUPD detected at all
three timepoints) and at the age of 71 when aUPD was not detected. Interest-
ingly, the mutational load and level of aUPD noticeably declined between the
ages of 88 and 90 for no apparent reason. To determine if aUPD is more wide-
spread in elderly men, we analysed array data from a further ~1100 ULSAM
cases and identified 14 individuals (1.3%) with aUPD (median size = 27Mb;
range 13-87) at 1p (n=1), 6p (n=1), 9p (n=1), 9q (n=1), 11p (n=2), 11q (n=1),
14q (n=1), 15q (n=1), 17p (n=1), 19q (n=2), 22q (n=2). Of the 14 individuals,
two had been diagnosed with a hematological malignancy: one with JAK2
V617F positive PV (9p aUPD) and another with CLL (17p aUPD; p53 not test-
ed). We did not detect MPL or CBL mutations in the cases with 1p or 11q aUPD;
candidate somatically mutated genes have not been identified for the other
aUPD regions. We then went on to analyze a cohort of 56 hematologically nor-
mal elderly women, of whom 10 had skewed XCIP in neutrophils but not T-cells,
21 had skewed neutrophils and skewed T-cells and 25 were either balanced in
both fractions (n=21) or skewed in T-cells but not neutrophils (n=4). The skew-
ing may simply be a consequence of age-related stochastic processes but
might in some cases be caused by subclinical clonal expansion. We screened
neutrophil DNA for JAK2 V617F and mutations in DNMT3A (exons 15-23) and
TET2 (all coding exons). JAK2 V617F was not seen but 2 variants in DNMT3A
(G699D and R882C) and 4 in TET2 (R1261H, G1365R, 91477insA_
91478_delAGGT, 176230delA) were identified in 3 cases that were either
absent or markedly reduced in T-cells from the same patient. Of note, DNMT3A
R882C is seen recurrently in patients with leukemia, and two of the TET2 muta-
tions are frameshifts. A further 3 TET2 missense variants (M1028I, M1701I and
Y867H) were identified that were also seen in T-cells.
Summary / Conclusion: These findings reveal a complex pattern of muta-
tions in elderly individuals and support the notion that somatically acquired driv-
er variants are detectable in some individuals with otherwise apparently normal
hemopoiesis.

Myeloproliferative neoplasms - Clinical 1
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THE IDENTIFICATION OF A PSTAT5 GENE SIGNATURE AND ITS MODU-
LATION IN RUXOLITINIB PHARMACODYNAMIC RESPONSE IN HEMATO-
LOGIC MALIGNANCY
D Sonkin1, M Palmer1, X Rong1, K Horrigan1, C Regnier2, C Fanton3, J Holash3,
M Squires4, A Sirulnik5, T Radimerski2, R Schlegel1, M Morrissey1, Z Cao1,*
1Novartis Institute for Biomedical Research, Cambridge, United States, 2Novar-
tis Institute for Biomedical Research, Basel, Switzerland, 3Novartis Institute for
Biomedical Research, Emeryville, United States, 4Novartis Pharma AG, Basel,
Switzerland, 5Novartis Pharmaceuticals Corporation, East Hanover, United States

Background: The JAK/STAT pathway is an important signaling pathway down-
stream of multiple cytokine and growth factor receptors. Receptor-associated
JAKs are activated following receptor-ligand binding. Activated JAKs phosphory-
late STAT proteins, which then dimerize and translocate to the nucleus where they
modulate the expression of target genes. Dysregulated JAK/STAT signaling has
been implicated in the pathogenesis of multiple human malignancies. Activating
JAK2 mutations and associated STAT5 activation in myeloproliferative neoplasia
is an example of the involvement of this pathway in human cancer. Additionally,
overactive JAK/STAT signaling has been suggested to be a survival mechanism
in several human cancers. Given the importance of JAK/STAT dysregulation in
human diseases, it is important to identify patients with an overactive JAK/STAT
pathway for possible treatment with JAK inhibitors. Thus, we developed a gene
signature assay to detect overactive JAK/STAT5 signaling.
Results: The cancer cell line encyclopedia (CCLE) and associated gene-expres-
sion data were used to correlate the activation status of STAT5 with the induction
of a set of STAT5 target genes. First, we used 27 tumor cell lines of hematolog-
ic lineage, with predetermined phosphorylated STAT5 (pSTAT5) status, to derive
STAT5 activation gene signatures. Next, the putative gene signatures were vali-
dated against a different set of 13 hematologic tumor cell lines. With this approach,
a collection of 7 target genes were identified (PIM1, CISH, SOCS2, ID1, LCN2,
EPOR, and EGR1) whose expression significantly correlated with pSTAT5 sta-
tus in the 40 hematologic tumor cell lines (P<.0001), either together or in specif-
ic subsets of 4 and 6 genes (Table 1). The STAT5 gene signature was then used
to examine pharmacodynamic response to ruxolitinib in a preclinical setting. Sev-
en hematologic tumor cell lines (5 positive for pSTAT5 and 2 negative for pSTAT5)
were treated with ruxolitinib 0.2 µM or 1 µM, and samples were collected at 4
hours and 24 hours after treatment. Phospho-STAT5 was examined by Western
blot analysis, and the expression of the 4 signature genes was determined by
qPCR. In the pSTAT5-positive cell lines, ruxolitinib downmodulated pSTAT5, and
there was a corresponding reduction of the expression of the signature genes
(Figure, A). In the pSTAT5-negative cell lines, there was no clear effect on pSTAT5
modulation or change in signature gene expression (Figure, B).
Summary / Conclusion: These 4-, 6-, and 7-gene signatures provide a transcrip-
tional surrogate for pSTAT5 and, therefore, ruxolitinib pharmacodynamic activity
in hematologic cell lines. Additional studies are required to characterize the rele-
vance of these signatures to JAK/STAT pathway activation and inhibition in
human malignancies.

Table 1. Correlation of genes with pSTAT5 status in the 40 hematologic
tumor cell lines.

Figure 1. The 4-gene signature in (A) pSTAT5-Positive and (B) pSTAT5-
Negative cell lines*. 
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DO MYELOPROLIFERATIVE NEOPLASMS (MPNS) HAVE STAGES?
ANALYSIS OF RELATIONSHIP OF DISEASE DURATION, PROGNOSTIC
SCORES, AND SYMPTOMATIC BURDEN OF 1467 MPN PATIENTS
H Geyer1,* R Emanuel1, A Dueck2, J Kiladjian3, S Slot4, S Zweegman4, P te
Boekhorst5, S Commandeur6, H Schouten7, F Sackmann8, A Fuentes9, D Her-
nandez-Maraver10, H Pahl11, M Griesshammer12, F Stegelmann13, K Dohn-
er13, T Lehmann14, K Bonatz15, F Boyer16, G Etienne17, J Ianotto18, D Ranta19,
L Roy20, J Cahn21, C Harrison22, D Radia22, P Muxi23, N Maldonado24, Ca
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University Hospital, Basel, Switzerland, 15Medizinische Klinik, Universi-
tatsmedizin, Mannheim, Germany, 16Centre Hospitalier Universitaire, Angers,
17Institut Bergonie, Bordeaux, 18Centre Hospitalier Universitaire, Brest, 19Hos-
pitalier Universitaire, Nancy, 20Centre Hospitalier Universitaire, Poitiers, 21Cen-
tre Hospitalier Universitaire, Grenoble, France, 22Haematology, Guy’s and St.
Thomas NHS Foundation Trust, London, United Kingdom, 23Unidadde Hema-
tologia, Hospital Britanico, Montevideo, Uruguay, 24University of Puerto Rico
School of Medicine, San Juan, Puerto Rico, 25Hematology, Hospital del Mar,
26Hematology, Hospital Clinic, IDIBAPS, University of Barcelona, Barcelona,
Spain, 27Internal Medicine, NU Hospital Organization, Uddevalla, Sweden,
28Hematology, Ospedali Riuniti di Bergamo, Bergamo, 29Lab of Clinical Epi-
demiology, IRCCS Policlinico S. Matteo Foundation, Pavia, 30Hematology, Uni-
versity of Florence, Florence, 31Hematology, University of Pavia, Pavia, Italy,
32Internal Medicine, NU Hospital Organization, Uddevella , Sweden, 33Biolog-
ical Sciences, Ospedali Riuniti di Bergamo, Bergamo, Italy, 34Internal Medicine,
Stockholm South Hospital, Stockholm, 35Hematology, University Hospital, Upp-
sala, Sweden, 36MDS and MPN Center, Chinese Academy of Medical Sci-
ences and Peking Union Medical College, 37State Key Laboratory of Experi-
mental Hematology, Institute of Hematology and Blood Diseases Hospital,
38MDS and MPN Centre, Institute of Hematology, 39MDS and MPN Centre,
40Department of Pathology, Institute of Hematology and Blood Diseases Hos-
pital, Tianjin, China, 41Imperial College, London, United Kingdom, 42Hematol-
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Background: The MPNs are comprised not only of three heterogeneous dis-
ease types histologically (polycythemia vera (PV), essential thrombocythemia
(ET) and myelofibrosis (PMF, post-ET MF, post-PV MF), but of a multitude of
variable disease phenotypes within each MPN subtype. 
Aims: We sought to assess the relationship between MPN prognosis and
symptom burden.
Methods: : Data was prospectively gathered from the MPN-QOL Internation-
al Study Group. Patients completed the MPN-SAF and EORTC QLQ-C30.
Data on diagnosis, clinical features, and clinical course was collected. Prog-
nostic scoring was performed for MF (DIPSS criteria: age (>65), peripheral
blasts (≥1%), hemoglobin (<10 g/dL), leukocyte count (>25x109/L), constitution-
al symptoms; Passamonti, 2012), PV (age >70 or 60-69 and leukocyte count
(>15x109/L); Tefferi, 2012) and ET (IPSET criteria: age (≥60 years) leukocyte
count (≥11x109/L), hx of thrombosis; Passamonti, 2012). Clusters were based
on the nonhierarchical k-means method. Associations between patient/clinical
variables and cluster were investigated using ANOVA, Kruskal-Wallis, and chi-
squared tests.
Results: Data from 1470 prospectively enrolled MPN patients was collected
including MF (n=329; PMF=223, post-ET MF=67, post-PV MF=39; age mean
59 yrs, male 53%), PV (n=519, age mean 61 yrs, male 57%) and ET (n=622,
age mean 57 yrs, male 37%). MF: Four clusters were identified. Increasing
symptom burden was associated with DIPSS risk (P<0.001), leukopenia
(P=0.009), thrombocytopenia (P<0.001) and palpable spleen size (P=0.009).
Although a correlation exists between clusters and DIPSS risk groups
(P<0.001) significant symptom burden occurred in low and intermediate 1 risk
disease (Table 1). Within DIPSS groups, MPN-SAF TSS >20 occurred at rates
of 37% (low), 56% (int-1), 62% (int-2) and 67% (high). Longer MF duration
trended towards higher cluster values (P=0.06). Weight loss, night sweats,
fevers and MPN-SAF TSS increased with clusters progression (P<0.001). PV:
Five clusters were identified. Clusters correlated with leukopenia (P=0.01),
splenic size (P=0.002), and anemia (P=0.04). MPN-SAF TSS increased with
cluster progression (P<0.001). No correlations were observed between PV risk
group (including variables of age [P=0.13] and leukocytosis [P=0.69]) and clus-
ters (P=0.87; Figure 2). There was a trend towards an inverse relationship
between PV duration (mean durations of 6.2, 5.8, 6.4, 4.2, 4.4 years) and
increasing symptomatic burden (P=0.73). ET: Five clusters were identified.
Clusters differed by gender (P=0.04), anemia (P=0.01), prior hemorrhage

(P=0.047) and median hemoglobin concentration (P=0.002). MPN-SAF TSS
increased with cluster progression (P<0.001) while age was inversely associ-
ated with cluster progression (P=0.01). No correlations were observed between
IPSET risk scores (including variables of leukocyte count [P=0.94] and history
of thrombosis [P=0.24]) and clusters (P=0.43; Figure 3).
Summary / Conclusion: Significant heterogeneity exists both between and
within each MPN subtypes. This heterogeneity in disease phenotype is not
solely a surrogate for disease prognosis as assessed by MPN prognostic
scores. Stages (as assessed by symptomatic burden and prognosis) within
each of the MPN subtypes may exist but lack a linear chronological progres-
sion suggesting biological subsets within MPN subtypes may exist. Further
efforts are ongoing on how to incorporate molecular data, prognostic data, and
symptomatic phenotype into a useful staging model with MPN subtypes.

Table 1.  Total Symptom Scores Comparison Between Risk Scores.

Figure 1. Myelofibrosis risk separated by MPN-SAF TSS
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Figure 2. Polycythemia vera risk separated by MPN-SAF TSS.

Figure 3. Essential thrombocythemia risk separated MPN-SAF TSS.
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FIRST EUROPEAN JAK2-V617F INTERLABORATORY QUALITY CONTROL
STUDY CARRIED OUT BY THE MPN&MPNR-EURONET (COST ACTION
BM0902)
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University Hospital, Aarhus, Denmark, 16Laboratorium Diagnostyki Hemato-
logicznej, Poznań, Poland, 17Hungarian National Blood Transfusion Service,
Budapest, Hungary, 18Dubrava University Hospital, Zargreb, Croatia, 19Hospi-
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Sweden, 22CHU Nantes, Nantes, 23CHU Dijon, Dijon, France, 24Belfast City
Hospital, Belfast, United Kingdom, 25Nantes University, Nantes, France

Background: Analysis for the 1849G>T mutation in JAK2 (encoding JAK2-
V617F) is routine in the diagnosis of myeloproliferative neoplasms (MPNs).
The quantification of the allelic burden in JAK2-V617F positive patients is
increasingly used to monitor treatment response of new targeted therapies as
well as in transplanted patients.
Aims: Across Europe the quantitative JAK2-V617F analysis is performed using
a number of different assays and analysis platforms and calibration is therefore
needed in order to standardise the results.
Methods: Blood samples from 10 JAK2-V617F positive patients were aliquot-
ed (1 ml) and sent out with overnight courier together with 4 reference DNA sam-
ples, a JAK2- V617F real time quantitative PCR (qPCR) reference assay and
4 DNA samples (blood samples were collected after informed consent accord-
ing to the guidelines of the Danish Regional Science Ethics Committee).  The
reference DNAs were made from a 80 mL pool of normal donor DNA from blood
samples by spiking four 10 fold dilutions of a 650 bp PCR product containing

the JAK2-V617F mutation into 20 mL aliquots. The copy number of JAK2-
V617F and JAK2 wild type in the 4 DNA pools were determined by qPCR and
by digital PCR and the allelic ratios of JAK2-V617F were calculated to 75%,
23%, 2.9% and 0.2%, respectively. The qPCR reference assay (Larsen et al
BJH 2007) that is recommended by the ELN for quantitative PCR (Jovanovic
et al submitted) was prepared as 10 fold concentrated wild type and V617F
mutant primer/probe mixtures. The 4 DNA samples contained either wild type
DNA (normal donor DNA), V617F positive DNA (HEL cell line DNA), water (neg-
ative control) or normal donor DNA spiked with 1% JAK2-V617F. Two local
JAK2-V617F positive DNA samples were also included and these were
analysed as both non-diluted and ten fold diluted in order to identify a potential
inhibition.
Results: Twenty four laboratories from 13 European countries participated in
the study. DNA from the 10 patient blood samples was purified according to local
protocols. All samples were run in triplicates (or in duplicates in a few labs) with
both the local JAK2-V617F assay and the supplied reference assay (384 qPCR
wells per lab). Protocol information, Ct (PCR cycle) values and calculated copy
numbers from the local assay were sent to Vejle for analysis (approximately
14,000 data points). Although the reported copy numbers in the 10 patient sam-
ples varied between labs the percentage of JAK2-V617F alleles was rather
consistent for both the local assay and the reference assay. All labs were able
to indentify the 1% JAK2 V617F sample as positive when using the reference
assay. However, in several labs the allelic burden of the 1% sample was not
significantly different from the normal wild type DNA sample when using the
local JAK2 assay indicating limited specificity due to nonspecific amplification
Summary / Conclusion: In 24 labs across Europe the detection and quantifi-
cation of the JAK2-V617F mutation was relatively consistent in patient samples
with an allelic burden above 1%. For values below 1% the specificity and there-
by the sensitivity of the analysis varied between labs and this was related to the
JAK2-V617F assay used.
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MUTATIONS IN THE RNA SPLICING MACHINERY GENES IN MYELOFI-
BROTIC TRANSFORMATION OF ESSENTIAL THROMBOCYTHEMIA AND
POLYCYTHEMIA VERA
B Bellosillo1,* L Martínez-Avilés1, A Álvarez-Larrán2, L Camacho3, S Pairet1, C
Fernández-Rodriguez3, A Angona3, S Serrano1, Carlos Besses2
1Pathology, 2Hematology, Hospital del Mar, 3Grup de Recerca Clínica Aplica-
da en Neoplàsies Hematològiques, Hospital del Mar-IMIM, Barcelona, Spain

Background: Mutations in genes that codify for several spliceosome subunits,
including SF3B1, SRSF2 and U2AF1 have been recently described in myeloid
malignancies including myelodysplastic syndromes, chronic myelomonocytic
leukemia, essential thrombocythemia (ET) and primary myelofibrosis (PMF).
However, there is limited information about the incidence of alterations in this
group of genes in patients with ET or with polycythemia vera (PV) who devel-
op myelofibrotic transformation during the evolution of the disease.
Aims: To analyze the incidence of SF3B1, SRSF2, and U2AF1 mutations in a
cohort of ET and PV patients who transformed to myelofibrosis. 
Methods: A total of 62 patients were included in the study: 22 PV and 14 ET
patients who transformed to myelofibrosis, and 26 PMF patients .Screening for
mutations of SF3B1 (exons 14 and 15), SRSF2 (exon 1) and U2AF1 (exons2,6
and 7) was performed by pyrosequencing with a next generation sequencing
(NGS) 454GSJunior platform (Roche), using DNA extracted from purified gran-
ulocytes. Mutations were confirmed by Sanger sequencing.
Results: We identified one out of 22 (4.5%) post-PV MF patient who simulta-
neously harboured a SRSF2 mutation (p.P95H) and a SF3B1 mutation
(p.I671T), and two out of 14 (14%) post-ET MF patients with the p.K666N
SF3B1 mutation. A diagnostic sample from one of the SF3B1 positive ET
patients 8 years before transformation, showed the presence of the p.K666N
mutation by NGS in 2.4% of sequences in contrast to the 45% observed in the
sample at the time of transformation, suggesting an expansion of the clone
during the evolution of the disease. On the other hand, a diagnostic sample from
the PV patient, 2 years before transformation, showed the presence of both
SF3B1 and SRSF2 mutations in a similar percentage at both time points. Con-
cerning U2AF1, no mutations were detected in any of the patients analyzed.
Regarding the group of 26 PMF patients, we detected mutations in the SRSF2
gene in 6/26 (23%) cases. All mutations affected the P95 hotspot (3 p.P95H, 2
p.P95R and 1 p.P95_R103delinsR). SF3B1 mutations were detected in 2/26
(8%) patients analyzed (2 p.K666N) and U2AF1 mutations were observed in
4/26 (15%) PMF patients (2 p.Q157P and 2 p.Q157R).
Summary / Conclusion: Pathogenic mutations in SRSF2 and SF3B1 genes
are present in a low percentage of post-PV and post-ET MF patients, in con-
trast to a higher incidence of SRSF2 mutations in PMF patients. U2AF1 muta-
tions are found only in PMF patients. These findings suggest a different profile
of spliceosome gene mutations in primary and secondary myelofibrosis. 
Acknowledgements: This study was supported in part by grants EC10-136,
FISPI10/01807, RD09/0076/00036, RD12/0036/0010 and AECC Catalunya
2011
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MULTIVARIATE ANALYSIS OF THE ASSOCIATION OF CYTOKINE LEV-
ELS AND REDUCTIONS IN SPLEEN SIZE IN COMFORT-II, A PHASE 3
STUDY COMPARING RUXOLITINIB TO BEST AVAILABLE THERAPY (BAT)
C Harrison1,* J Kiladjian2, H Gisslinger3, F Passamonti4, A Sirulnik5, M Mark-
er5, M Squires6, L Knoops7, G Barosi8,8, T Barbui9, F Cervantes10
1Guy’s and St Thomas’ NHS Foundation Trust, London, United Kingdom,
2Hôpital Saint-Louis et Université Paris Diderot, Paris, France, 3Medical Uni-
versity of Vienna, Vienna, Austria, 4Ospedale di Circolo e Fondazione Macchi,
Varese, Italy, 5Novartis Pharmaceuticals Corporation, East Hanover, United
States, 6Novartis Pharma AG, Basel, Switzerland, 7Cliniques Universitaires
Saint-Luc and de Duve Institute Université catholique de Louvain, Brussels,
Belgium, 8IRCCS Policlinico San Matteo Foundation, Pavia, 9A.O. Ospedali
Riuniti di Bergamo, Bergamo, Italy, 10Hospital Clínic, IDIBAPS, Barcelona,
Spain

Background: Ruxolitinib is a potent JAK1/JAK2 inhibitor that has demonstrat-
ed rapid and durable improvements in splenomegaly, disease-related symp-
toms, and quality of life in the two phase 3 COMFORT studies in patients with
myelofibrosis (MF). Prolonged survival was observed in patients receiving rux-
olitinib compared with both placebo (COMFORT-I) and BAT (COMFORT-II).
Recent findings have suggested that cytokine biomarkers may be prognostic
in patients with primary MF, and monitoring cytokine levels may prove valuable
in predicting and analyzing responses to therapy.
Aims: To evaluate associations between cytokine levels and spleen size reduc-
tions in COMFORT-II to determine whether any cytokines are prognostic for
changes in spleen size or predictive of decreases in spleen volume with rux-
olitinib treatment.
Methods: COMFORT-II is a randomized (2:1), open-label, phase 3 study com-
paring ruxolitinib with BAT. Spleen volume was measured by MRI every 12 wk
and spleen length by palpation at each study visit. Plasma samples were ana-
lyzed using Rules-Based Medicine’s HumanMAP v1.6; 89 cytokines were
measured at baseline and wk4, 24, and 48. 
Cytokines with a high proportion (≥ 30%) of values below the lower level of
quantification were excluded. The association between the remaining 59
cytokines at baseline and percent reduction in spleen volume from baseline at
wk 48 was estimated via a multivariate linear model. The penalized regression
Elastic Net method (Zho and Hastie), which combines the penalty terms of the
Ridge and Lasso regression, was used to estimate the linear model. Explana-
tory variables included in the model were baseline cytokines (standardized
after a log2 transformation), treatment arm, and interaction between the treat-
ment and baseline cytokine levels. The tuning parameters for the Elastic Net
were selected via 5-fold cross-validation. 10,000 runs of the Elastic Net were
performed with different random splits for cross-validation; the most frequent
model was selected as the most likely estimated model.
Results: The model identified 10 markers for which the baseline level had a
prognostic effect on spleen volume change: alpha-fetoprotein (AFP), beta-2
microglobulin (B2MICG), CD40 ligand, carcinogenicembryonic antigen (CEA),
lymphotactin (LTN), myoglobin (MGB), prostatic acid phosphatase (PAP),
RANTES, thyroxine-binding globulin (TBG) and vascular cell adhesion mole-
cule-1 (VCAM1). Lower levels of AFP, CEA, LTN, MGB and TBG and higher
levels of B2MICG, CD40 ligand, PAP, RANTES and VCAM1 were associated
with enhanced spleen volume changes. Lower baseline levels of AFP, eotax-
in, insulin and interleukin-18 were identified as potentially predictive of an
enhanced effect on spleen volume reduction with ruxolitinib treatment. The
association between spleen volume and change in cytokine levels from base-
line to wk 4 was also analyzed using similar methodology and will be present-
ed. Additional validation of the above multivariate model on an independent
dataset to determine the utility of these cytokines in predicting response as well
as investigation into the potential mechanism of these effects are needed.
Summary / Conclusion: This analysis has demonstrated a set of cytokines
that are prognostic for spleen volume changes irrespective of treatment and a
different set that are potentially predictive of spleen volume change upon rux-
olitinib therapy. The impact of baseline cytokine level, although significant, was
small in comparison to the effect of ruxolitinib treatment in reducing spleen vol-
ume compared with BAT.
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SPLICEOSOME COMPONENT MUTATIONS AND CYTOGENETIC CORRE-
LATES IN WORLD HEALTH ORGANIZATION (WHO)-DEFINED CHRONIC
MYELOMONOCYTIC LEUKEMIA
S Parikh1,* M Patnaik1, T Lasho2, C Finke2, C Hanson2, J Hodnefield2, R Knud-
son2, R Ketterling2, A Pardanani2, A Tefferi1
1Hematology, 2Mayo Clinic, Rochester, United States

Background: Chronic myelomonocytic leukemia (CMML) is a clonal, hetero-
geneous stem cell disorder characterized by overlapping features between
myelodysplastic syndrome (MDS) and myeloproliferative neoplasm (MPN).
CMML is characterized by persistent monocytosis, myelodysplasia, and an
inherent risk for progression to acute myeloid leukemia. Approximately 20-40%

of CMML patients have cytogenetic abnormalities on routine karyotype analy-
sis and approximately 90% have molecular aberrations. The prognostic corre-
lation between cytogenetic and molecular abnormalities is not well established. 
Aims: We examined the association of karyotype abnormalities using routine
cytogenetics with molecular aberrations involving the spliceosome machinery
in World Health Organization (WHO)-defined CMML patients seen at our insti-
tution from 1997-2007.

Table 1. 

Results: Out of 226 patients with CMML seen during this time interval, 153
(67%) were males, the median age was 71 years (range, 17-90 years), and 192
(85%) had CMML-1. Sixty-two patients (28%) had an abnormal karyotype.
According to the Spanish cytogenetic risk stratification model, 163 (72%)
patients were low-risk, 31 (14%) were intermediate risk and 32 (14%) were
high-risk. The various karyotype abnormalities include the following: diploid
with or without loss of Y chromosome (± -Y) in 160 (72%) patients, trisomy 8
in 15 (7%), monosomal karyotype in 10 (4%), monosomy 7 in 6 (3%), complex
(≥ 3 abnormalities) in 5 (2%), 20q- in 4 (2%), +21 in 4 (2%), translocations
involving chromosome 11 in 4 (2%), idic(X)(q13) in 3 (1%),13q- in 2 (1%),
i(17)(q10) in 1 patient and other abnormalities in 8 (4%) patients. Karyotype
results were not available in 4 patients. The Spanish cytogenetic risk stratifi-
cation model was prognostic for overall survival (OS) on univariable analysis
(P=0.04), however, on multivariable analysis it lost significance (Patnaik, ASH
2012). Ninety patients (40%) had SRSF2 mutations, 20 (9%) had U2AF35
mutations, and 12 (6%) had SF3B1 mutations, all of which were mutually exclu-
sive. The Table shows the association between various cytogenetic abnormal-
ities and mutations involving the spliceosome machinery. A significantly high-
er proportion of patients harboring SF3B1 mutations had >15% ringed sider-
oblasts in their marrow. None of the molecular aberrations in the spliceosome
machinery impacted OS or leukemia-free survival (LFS).
Summary / Conclusion: Approximately 30% newly diagnosed CMML patients
have an abnormal karyotype. Fifty-five percent patients have molecular abnor-
malities in the spliceosome machinery, all of which are mutually exclusive.
SRSF2, SF3B1 and U2AF35 mutations do not predict OS or LFS.
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ACQUIRED COPY-NEUTRAL LOSS OF HETEROZIGOSITY OF CHROMO-
SOME 1P AS A MOLECULAR EVENT ASSOCIATED WITH MARROW
FIBROSIS IN MPL MUTATED MYELOPROLIFERATIVE NEOPLASMS 
E Rumi1,* D Pietra1, P Guglielmelli2, R Bordoni3, I Casetti1, C Milanesi1, 
E Sant’Antonio1, V Ferretti1, A Pancrazzi2, G Rotunno2, M Severgnini3, A
Pietrelli3, C Astori1, E Fugazza1, C Pascutto1, E Boveri4, F Passamonti5, G De
Bellis3, A Vannucchi2, M Cazzola1
1Department of Hematology Oncology, Fondazione IRCCS Policlinico San Mat-
teo Pavia, Pavia, 2Department of Experimental and Clinical Medicine, Univer-
sity of Florence, Florence, 3Institute for Biomedical Technologies, National
Research Council of Italy, Segrate, 4Anatomic Pathology Section, Fondazione
IRCCS Policlinico San Matteo, Pavia, 5Division of Hematology, Department of
Internal Medicine, Ospedale di Circolo e Fondazione Macchi, Varese, Italy

Background: The unique JAK2 (V617F) mutation is found in about 60-70% of
patients with essential thrombocythemia (ET) and primary myelofibrosis (PMF).
Several studies have been conducted to elucidate the molecular mechanisms
underlying the remaining 30-40% of patients with JAK2 (V617F)-negative ET
and PMF. A subset of these patients carry activating somatic mutations in exon
10 of the MPL gene, located at chromosome 1p and encoding thrombopoietin
receptor. Only minor correlations have been found between MPL mutations and
clinical phenotype. Acquired copy neutral-loss of heterozigosity (CN-LOH) rep-
resents a common molecular mechanism of disease in myeloid malignancies.
A paradigmatic example is acquired CN-LOH of chromosome 9p, responsible
for the transition from heterozygosity to homozygosity for the JAK2 (V617F)
mutation. The clinical effect of acquired CN-LOH of chromosome 1p and MPL
mutant allele burden has not been investigated systematically in patients with
myeloproliferative neoplasms (MPN). 
Aims: To evaluate the clinical phenotype of MPL-mutated MPN in comparison
with JAK2-mutated or JAK2/MPL-unmutated MPN and to define whether the
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MPL allele burden, rather than the mere presence or absence of MPL muta-
tions, might have a clinical effect in MPL mutated MPN.
Methods: The study design included 2 parts. First we evaluated a cohort of 892
consecutive patients with Ph-negative MPN other than PV (661 ET, 197 PMF,
44 post-ET MF) diagnosed and followed at the Department of Hematology
Oncology, Fondazione IRCCS Policlinico S. Matteo Pavia, between 2002 and
2012. We analyzed JAK2 (V617F) using a qPCR-based allelic discrimination
assay and MPL exon 10 mutations using a high resolution melt (HRM) assay.
Patients who were found to be MPL-mutated at HRM were further character-
ized using direct sequencing. The 3 genotypic subgroups of MPN patients
(JAK2-mutated, MPL-mutated, JAK2/MPL unmutated) were compared in terms
of phenotype at diagnosis and outcome. Next, in order to define the effect of
MPL mutant allele burden on clinical phenotype, we analyzed the Pavia cohort
of 43 MPL-mutated patients together with a second cohort of 19 MPL-mutated
patients followed at the University of Florence. MPL mutant allele burden was
assessed using multiplexed 454 GS-FLX ultramassive sequencing. Analysis of
1pLOH was performed in representative patients with mutant allele burden
>75% by SNP genotyping and MPL copy number analysis. 
Results: Somatic mutations of MPL, all but one involving codon W515, were
detected in 26/661 (4%) patients with ET, 10/187 (5%) with PMF, and 7/44
(16%) patients with post-ET myelofibrosis. Comparison of JAK2-mutated and
MPL-mutated subjects showed only minor phenotypic differences. In the
merged group of 62 MPL-mutated patients from Pavia and Florence, the gran-
ulocyte mutant allele burden ranged from 1 to 95%, and was significantly high-
er in patients with PMF or post-ET myelofibrosis compared with those with ET.
Patients with higher mutation loads had evidence of acquired CN-LOH of chro-
mosome 1p in granulocytes, consistent with a transition from heterozygosity to
homozygosity for the MPL mutation in clonal cells. A significant association
was found between MPL mutant allele burden greater than 50% and marrow
fibrosis. 
Summary / Conclusion: Acquired CN-LOH of chromosome 1 p, involving the
MPL location, may represent a molecular mechanism of fibrotic transformation
in MPL-mutated MPN.
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MODULATION OF PLASMA CYTOKINES AND ITS ASSOCIATION WITH
CLINICAL RESPONSE TO TREATMENT WITH THE JAK2-SELECTIVE
INHIBITOR SAR302503 IN A PHASE 2 STUDY OF PATIENTS WITH
MYELOFIBROSIS (MF)
M Talpaz1,* C Jamieson2, N Gabrail3, C Lebedinsky4, F Liu4, H Cao4, A Tefferi5,
A Pardanani5
1Comprehensive Cancer Center, University of Michigan, Ann Arbor, 2Depart-
ment of Medicine, Moores UCSD Cancer Center, La Jolla, 3Gabrail Cancer
Center, Canton, 4Sanofi Oncology, Cambridge, 5Division of Hematology,
Department of Internal Medicine, Mayo Clinic, Rochester, United States

Background: Abnormal cytokine expression may represent an inflammatory
response that contributes to the clinical phenotype of MF. Some of the consti-
tutional symptoms of MF (e.g. fever, fatigue, pruritus, cachexia) are thought to
be caused by elevated cytokine levels. We previously reported that patients in
a phase 2 study treated with 3 cycles of the JAK2-selective inhibitor SAR302503
at doses of 300, 400, or 500 mg had clinically meaningful reductions in
splenomegaly and disease-related symptoms with acceptable toxicity (Blood
2012;120:21 Abs 2837; NCT01420770).
Aims: We analyzed the expression of 97 cytokines in patients enrolled in this
study to assess their modulation and the relationship between changes in cir-
culating cytokines and clinical response (change in spleen volume), pharma-
cokinetic (PK) exposure, and body weight changes in patients with MF.
Methods: Thirty-one patients were randomized to receive 300, 400, or 500 mg
of SAR302503 orally, once daily, continuously in 4-week cycles. Plasma
cytokines were measured at baseline and at the end of4, 8, and 12 weeks of
treatment using a microsphere-based immuno-multiplex assay (Rules-Based
Medicine Inc). Spleen volume was measured by MRI/CT at baseline and at the
end of 12 weeks of treatment (3 cycles). All patients provided written informed
consent. 
Results: Complete sample sets were available for 29/31 randomized patients.
A total of 28 cytokines predominantly involved in immune/inflammation path-
ways were regulated ≥1.5-fold (ANOVA P<0.05), of which 19 were regulated at
all time points, indicating rapid and sustained modulation by JAK2 inhibition. At
4 weeks, 16 cytokines were down-regulated, including TNFα, IL-1RA, and IL-
18, and six were up-regulated, including leptin, EPO, and adiponectin. Hierar-
chical clustering of the 22 regulated cytokines enriched patients into spleen
responder (≥35% reduction in spleen volume) and non-responder groups, sug-
gesting a link between cytokine modulation and clinical response. Moderate cor-
relations (P<0.05) with spleen volume reduction at the end of week 12 were
seen for a subset of regulated cytokines, including adiponectin and TNFα. Lev-
els of the majority of the regulated cytokines tended to correlate with steady-
state PK exposure at week 4. A positive association with weight gain at week
24 was observed for changes in leptin and adiponectin levels at week 4
(P<0.05).
Summary / Conclusion: This analysis shows that SAR302503 treatment mod-

ulated the expression of circulating cytokines in MF patients in association with
changes in spleen volume, PK exposure, and weight gain.
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MYELOPROLIFERATIVE NEOPLASM QUALITY OF LIFE (MPN-QOL)
STUDY GROUP: DUAL SERIAL ASSESSMENT STUDIES FOR IMPACT OF
STANDARD THERAPEUTIC APPROACHES IN MPN POPULATIONS (MEA-
SURE AND SYMPTOMS TRIALS)
H Geyer1,* R Emanuel1, V Fauble2, A Dueck3, E Knight2, A Vannucchi4, A
Fuentes5, C Andersen6, E Ejerblad7, G Birgegard7, P Johansson8, B Andreas-
son8, D Ross9, F Sackmann10, J Demory11, C Tam12, J Michiels13, R Mesa14
1Internal Medicine, 2Hematology, 3Biostatistics, Mayo Clinic, Scottsdale AZ,
United States, 4Department of Medical and Surgical Care, University of Flo-
rence, Florence, Italy, 5Department of Haematology, University Hospital La
Paz, Madrid, Spain, 6Department of Hematology, Roskilde Hospital, Roskilde,
Denmark, 7Internal Medicine, NU Hospital Organization, 8Uddevalla Hospital,
Uddevalla, Sweden, 9Haematology, University of Adelaide, Adelaide, Australia,
10Fundaleu Hospital, Buenos Aires, Argentina, 11Centre Hospitalier, Lens,
France, 12Hematology, St. Vincent’s Hospital, Fitzroy, Australia, 13Department
of Clinical Hematology, Goodheart Insitute, Rotterdam, Netherlands, 14Depart-
ment of Hematology, Mayo Clinic, Scottsdale AZ, United States

Background: Myeloproliferative neoplasms (MPNs), including polycythemia
vera (PV), essential thrombocythemia (ET) and myelofibrosis (MF) are charac-
terized by burdensome symptom profiles and impaired quality of life. Although
patient reported outcomes (PROs) have been assessed in clinical trials with
new therapies (JAK-2 inhibitors), little is known about the symptomatic impact
of non-experimental therapies including pharmacological therapy, phlebotomy
and bone marrow transplant.
Aims: The Myeloproliferative Neoplasm Quality of Life (MPN-QOL) Interna-
tional Study Group seeks to serially assess, in a prospective fashion, the impact
of non-clinical trial therapies upon MPN-related symptoms and quality of life.
Methods: Utilizing the validated Myeloproliferative Neoplasm Symptom Assess-
ment Form (MPN-SAF), we began two prospective trials serially assessing the
impact of non-clinical trial therapeutic intervention on MPN patients from base-
line and post-baseline time point(s) using paired t-test(s). Additional analyses
will include correlation between MPN-SAF total symptom score (TSS) and oth-
er PROs at each time point, and correlation between changes in MPN-SAF TSS
as well as other PROs at each post-baseline time point. Global Impression of
Change items will be used to assess responsiveness of the MPN-SAF TSS in
each study. Associations between changes in MPN-SAF TSS and clinical end-
points will also be investigated.
Results: These ongoing, multi-national trials began open enrollment in the
summer of 2012 and remain in recruitment phase. Updated data will be present-
ed at the EHA conference. 
MEASURE (MPN Experimental Assessment of Symptoms by Utilizing Repeti-
tive Evaluation) trial is a prospective study evaluating the responsiveness of the
MPN-SAF in detecting symptomatic changes in target symptoms for ET, PV and
MF (including primary MF, post-ET and post PV MF) patients receiving non-
experimental medical therapy (aspirin, hydroxyurea, anagrelide, interferon,
busulfan, melphalan, cladribine, thalidomide, lenalidomide, prednisone, dana-
zol, commercial ruxolitinib and/or phlebotomy). Patients complete the MPN-
SAF (24-hour recall) for seven consecutive days at the time of enrollment and
repeat the survey between 90 days and six months. Patients also complete the
MDASI and EORTC QLQ-C30 on the first day of the both assessments and
Global Impression of Change items on the first day of the second assessment
only. Physicians acquire demographic, laboratory, physical examination and
radiographic data, along with serial response assessments. SYMPTOMS
(Symptoms Yielded in Myelofibrosis Patients after Transplant as Objectified by
MPN-SAF) trial is a prospective, randomized study evaluating symptomatic
responses in MF patients (including primary MF, post-ET and post PV MF) who
are potential candidates for allogeneic stem cell transplant. All participants com-
plete the MPN-SAF (7-day recall) and FACT-BMT at pre-transplant, day 30, 100,
and year 1. Global Impression of Change items are completed at follow-up
time points only. Physicians will acquire demographic information, along with
laboratory, physical examination and radiographic data at each follow-up visit.
Summary / Conclusion: Myeloproliferative neoplasms have been associated
with burdensome symptom profiles. To date, no studies have quantified symp-
tomatic improvements to standard-of-care treatments. This abstract introduces
two MPN-QOL Study Group prospective studies evaluating improvements in
MPN symptoms and quality of life via the use of an MPN-specific, validated PRO
instrument.
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LONG-TERM EFFICACY AND SAFETY OF CLADRIBINE (2-CDA) IN ADULT
PATIENTS WITH MAST CELL DISEASE: A FRENCH MULTICENTER STUDY
OF 68 PATIENTS
S Barete1,* O Lortholary2, I Hirsch3, M Hamidou4, I Durieu5, O Hermine3
1Dermatologie, CEREMAST, Hôpital Tenon, 2Maladies infectieuses, 3Hémato-
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Background: Mast cell disease (MCD) is a myeloproliferative disabling disor-
der without consensual curative therapy available. 2-CdA, is a synthetic purine
analogue that has been used for MCD treatment as a cytoreductive drug for
aggressive variants (ASM). Few patients (pts) with indolent (ISM), smoulder-
ing systemic (SSM) variants or cutaneous mastocytosis (CM) with mediator
related symptoms refractory to symptomatic treatments have been treated so
far. In addition, long term follow-up evaluation with this treatment is lacking.
Aims: We conducted a retrospective multicenter study to evaluate the effica-
cy and safety of 2-CdA in 68 patients with different subtypes of MCD.
Methods: From 2001 to 2010, 68 patients with MCD diagnosis according to
WHO criteria were treated by 2-CdA. Patients had ISM (n=28, 41%), SSM
(n=2, 3%), ASM (n=14, 21%), mast cell leukemia (MCL=1, 1%), CM (n=6, 9%)
SM-AHNMD (n=17, 25%). Mediators release and mast cells infiltration symp-
toms and biological data (serum tryptase level, complete blood cell count, liv-
er enzymes, serum alkaline phosphatise) were recorded at baseline, after each
cycle and two months after the last cycle. A cycle consisted of 2-CdA deliver-
ing (0.14 mg/kg/d infusion (Leustatine®) or subcutaneously (Lytak®) from 1 to
5 days. Each cycle was repeated at 4 to 12 weeks intervals from 1 to 15 con-
secutive cycles which defined a block of treatment (55 pts). 2-CdA cycles with
a time interval >9 months were considered as a second block (13 pts). Effica-
cy was evaluated with the consensus statement for response criteria and noti-
fied as complete (CR), major (MR), partial (PR) and no (NR) responses and
overall response rate (ORR). Safety of 2-CDA was recorded with acute seri-
ous adverse event (SAE) during 2-CdA and late SAE > 3 months after last
dose. The severity of neutropenia and lymphopenia was scored (CTCAE V3).
Analysis was done by Mc Nemar’s chi-squared testing between baseline and
end of 2-CdA.
Results: 35 F/33 M with respectively mean age at MCD diagnosis and at 2-
CdA treatment of 46 and 54 yrs were included. Clinical mediator release symp-
toms were improved significantly including fatigue, flush, pruritus, diarrhea,
abdominal pain, neuropsychiatric symptoms, headache/pain, and nausea/vom-
iting (P<0.0001). Mast cell infiltration symptoms improved including urticaria pig-
mentosa, hepatomegaly, splenomegaly, weight loss/fever/chills/ night sweats
and ascitis (P<0.0001). Biological parameters did not improve except for
tryptase level (P=0.01). Mean 2-CdA number of cycles was 4.2 and the total
dose received averaged 2.34 mg/kg. The ORR was 72% (49 out of 68 pts). The
best response rate was observed in indolent subtypes (P<0.0001) (Figure 1).
Median time of follow-up was 5.8 years (21d-9 yrs). Disease free survival was
4.5 years. Time to progression averaged 30.5 months (9 to 108). Twenty one
patients (31%) died but any case was related to 2-CdA treatment. Causes
included MCD progression for 9 pts (43%), other causes for 12 pts (57%). Most
SAE were infectious (22%) with 8 recovering opportunistic infections and linked
to myelosuppression. Any ISM died of SAE related to 2-CdA. Patients devel-
oped neutropenia grade 3-4 (47%) and chronicle lymphopenia (82%). 3 F gave
birth after treatment.
Summary / Conclusion: 2-CdA is an effective and safe treatment in sympto-
matic MCD, which may improve mast cell burden. Its long-term safety and effi-
cacy argue for a possible use in symptomatic CM or ISM with disabilities. Fur-
ther work is warranted to define optimal regimen and usefulness of mainte-
nance 2-CdA therapy.

Figure 1. 
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CIRCULATING YKL-40 IN PATIENTS WITH ESSENTIAL THROMBO-
CYTHEMIA (ET) AND POLYCYTHEMIA VERA (PV) TREATED WITH THE
NOVEL HISTONE DEACETYLASE INHIBITOR VORINOSTAT
C Andersen1,* M Bjørn1, M McMullin2, E Ejerblad3, S Zweegman4, C Harrison5,
S Fernandes6, D Bareford6, S Knapper7, J Samuelsson8, E Löfvenberg9, O Lin-
der10, B Andreasson11, E Ahlstrand10, M Krogh Jensen12, O Bjerrum13, H

Vestergaard14, H Larsen15, T Klausen12, T Mourits-andersen16, J Werner
Hansen13, V Skov17, M Thomassen17, K Grønbæk13, H Hasselbalch1
1Department of Haematology, Roskilde University Hospital, Roskilde, Den-
mark, 2Department of Haematology, Queen´s University Belfast, Belfast, Unit-
ed Kingdom, 3Department of Haematology, Uppsala University Hospital, Upp-
sala, Sweden, 4Department of Haematology, VU University Medical Center,
Amsterdam, Netherlands, 5Department of Haematology, Guy’s and St Thomas;
NHS Foundation Trust, London, 6Department of Haematology, Russells Hall
Hospital, Dudley, 7Department of Haematology, Cardiff University, Cardiff, Unit-
ed Kingdom, 8Department of Haematology, Stockholm South Hospital, 9Depart-
ment of Haematology, Karolinska University Hospital, Stockholm, 10Depart-
ment of Haematology, Örebro University Hospital, Örebro, 11Department of
Haematology, Uddevalla Hospital, Uddevalla, Sweden, 12Department of
Haematology, Herlev Hospital, Herlev, 13Department of Haematology, Copen-
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Background: Transformations from ET to PV, and from both of these entities,
to myelofibrosis are not uncommon. These observations have challenged the
conception of the conditions as distinct disease entities. Evidence of a biolog-
ical continuum has been presented by demonstration of increasing JAK2V617F
allele burden in blood leukocytes from ET over PV to PMF (Vanucchi et al,
Leukemia 2006, Larsen et al, Eur J Haematol 2007) and evidence has also
been presented by the use of gene expression patterns. (Skov et al, Exp Hema-
tol 2012). YKL-40 (Chitinase-3-like protein 1) has been implicated in haema-
tological malignancies. Elevated serum levels of YKL-40 have been shown to
correlate with disease activity and impaired overall survival in acute myeloge-
nous leukemia (Bergmann et al, Clin Can Res 2005) and multiple myeloma
(Mylin et al, Int J Cancer 2009) The role of YKL-40 in MPNs has never been
established.
A multicenter study on the efficacy and safety of vorinostat in ET and PV has
most recently been presented, confirming that vorinostat reduces elevated cell
counts in a substantial proportion of ET and PV patients in concert with a
decrease in spleen size. (Andersen et al, ASH 2012)
Aims: Firstly, to investigate YKL-40 in ET and PV as a potential marker of dis-
ease burden. Secondly, to investigate circulating YKL-40 in patients during
treatment with vorinostat from the recently presented multicenter study.
Methods: From the non-randomized, open-label phase II multicenter study,
YKL-40 serum samples were analyzed from 31 PV and 16 ET patients at base-
line and again after 3 months of therapy along with quantitative JAK2 analy-
ses and other routine laboratory parameters. The reference interval for plas-
ma YKL-40 was determined in 3130 healthy subjects (1293 men, 1837 women)
aged 21-84 years from the Danish general population.
Results: When adjusting for age YKL-40 baseline values were 1.8 times high-
er in ET patients than expected from healthy controls (P<0.0001) and PV YKL-
40 values were 1.8 times higher than in ET (P=0.02). We observed a signifi-
cant correlation between YKL-40 at baseline and the level of CRP (rho=0.43,
P=0.03), LDH (rho=0.49, P=0.009) and JAK2 mutant allele burden (rho=0.43,
P=0.02) in PV patients. PV patients who experienced a clinicohematological
response after 3 months of therapy exhibited a significantly greater reduction
of YKL-40 levels compared to non-responders. We did not observe this corre-
lation among ET patients (P=0.5); however, we could only compare 16 patients.
Changes in YKL-40 during treatment did not correlate with changes in any of
the measured laboratory markers in PV patients, but correlated with platelets
(rho=0.76, P=0.003) and leukocytes (rho=0.74, P=0.009) in ET patients.
Summary / Conclusion: We show for the first time that circulating YKL-40 lev-
els are increased in ET and PV patients depicting a continuum between the enti-
ties and furthermore correlate significantly with important markers of tumor
burden – the leukocyte count, the LDH-value and the JAK2V617F-allele bur-
den. The YKL-40 levels also showed a significant correlation with the CRP-con-
centration, which might reflect YKL-40 to be a novel marker of ongoing inflam-
mation in MPNs. Furthermore; during HDACi-treatment we have shown that
YKL-40 to correlate significantly with the clinicohematological response in PV
patients. Our observations call for experimental and clinical studies to unravel
the cells of origin of YKL-40 in MPN-patients, the importance in disease patho-
genesis and progression from early disease stage (ET, PV) to the advanced
(MF).
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IMPACT OF HEMATOCRIT ON SYMPTOM BURDEN AMONG POLY-
CYTHEMIA VERA PATIENTS
R Emanuel1,* R Marchioli2, A Dueck3, H Geyer1, G Finazzi4, R Cavazzina5, 
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Background: Current guidelines suggest that polycythemia vera patients main-
tain a strict hematocrit (hct) less than 45%. The recent CYTO-PV trial (N Engl
J Med 2013;368:22-33) found that patients undergoing strict hct control had sig-
nificantly decreased mortality from cardiovascular death and thrombosis, but
suffered from overall increased symptom burden. To date, little is known about
the relationship between hemocrit control and PV patient symptom burden.
Aims: The purpose of this comparison study is to evaluate the impact hct lev-
el on PV associated symptoms and quality of life.
Methods: PV patient data was analyzed from two large prospective investiga-
tions including the CYTO PV trial and the MPN-SAF study (JCO 2012;
30(33):4098-4103). The CYTO PV trial was a randomized, clinical trial assess-
ing the impact of traditional (hct maintained at less than 45%) versus experi-
mental (hct maintained at 45% to 50%) hct control. The MPN-SAF study was
an international assessment of MPN symptom burden at the time of an office
visit. Surrogate hct was calculated from MPN-SAF data as three times hemo-
globin. Quality of life assessments included the MPN-SAF and BFI (Cancer
1999;85(5)1186-1196).
Results: Patients and Baseline Symptom Burden: Symptomatic burden was
compared between 224 CYTO PV trial patients and 561 MPN-SAF PV patients.
Mean age (CYTO-PV 64.7 years, MPN-SAF 63.0), gender (CYTO PV 42%
female, MPN-SAF 48% female) and distribution of prognostic scoring were
similar between the two studies. Among the MPN-SAF cohort, 299 PV patients
had hct up to 45%, 89 had hct greater than 45 to 50%, and 23 with hct greater
than 50% (150 no data). Hct Control and Symptom Burden: For both cohorts,
end-organ complaints including headache (MPN-SAF 2.1(65%) vs 1.7(54%),
CYTO PV 6mo change +0.4 vs +0.0) and cough (MPN-SAF 1.6(48%) vs
1.3(46%), CYTO PV 6mo change +0.3 vs +0.1) were more severe in those
with hct greater than 45%. Conversely, strict hct control was associated with
increased concentration problems (MPN-SAF 2.4(63%) vs 2.1(59%), CYTO
PV 6mo change +0.6 vs +0.4) and insomnia (MPN-SAF 3.0(68%) vs 2.8(66%),
CYTO PV 6mo change +0.5 vs +0.2). Strict hct control was also associated with
increased weight loss (MPN-SAF 1.1(34%) vs 1.0(32%), CYTO PV +0.2 vs -
0.3) and night sweats (MPN-SAF 2.1(53%) vs 1.8(49%), CYTO PV 6mo change
+0.4 vs 0.0). Pruritus was most severe and frequent among individuals with
stricter hct control for MPN-SAF (2.7(61%) vs 2.3(56%)). HCT Control and
Fatigue: When comparing MPN-SAF patients, patients with lower hct had sig-
nificantly higher rate of fatigue (89% vs 81%, P=0.04). Similarly, analysis of
CYTO PV patients undergoing six months of strict hct control had increased
worst fatigue (+0.4 vs -0.2, P=0.08) and mean BFI (+0.2 vs -0.3, P=0.04) at 6
months.
Summary / Conclusion: This study assesses the impact of hemodynamic
management among two of the largest prospective evaluations of PV symptom
burden to date. Iron deficiency likely contributes to cognitive and fatigue com-
plaints seen among patients with strict hct control. Conversely, vascular com-
plications may contribute to the end organ complaints seen in those with lenient
hct control. Future studies are needed to further delineate differences in the
means of hct control (medicinal vs. phlebotomy) on PV associated symptom
burden.
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WHITE BLOOD CELLS COUNT INFLUENCE THE PROGNOSIS OF POLY-
CYTHEMIA VERA PATIENTS: A SUB-ANALYSIS OF THE CYTO-PV STUDY.
R Marchioli1,* R Cavazzina1, A Masciulli1, M Scarano1, T Barbui2
1Consorzio Mario Negri Sud, Santa Maria Imbaro (CH), 2Ospedale Papa Gio-
vanni XXIII, Bergamo (BG), Italy

Background: In Cyto-PV randomized clinical trial (Marchioli et al, NEJM 2013),
polycythemia vera (PV) patients with a hematocrit (HCT) target of less than 45%
had a significantly 4 times lower rate of cardiovascular death and major throm-
bosis than did those with a hematocrit target of 45 to 50%. Moreover, patients
in the high-hematocrit group had significantly higher leukocyte (WBC) counts
than did those in the low-hematocrit group, likely due to lower dose of Hydrox-
yurea prescription. 
Aims: To assess whether the persistence of leukocytosis in this trial could have
contributed to an excess of fatal and nonfatal cardio vascular events we car-
ried out the present analysis.
Methods: Multivariable time-dependent analysis, adjusted for age, gender,
previous thrombosis and hematocrit levels was performed to assess whether
the level of exposition to WBC count, recorded in the last clinical visit before
the CV event, was associated with the probability of having CV events during
follow-up, with censoring at first event, death, or last follow-up visit. WBC count
was categorized into four groups and tests for trend were calculated by assign-
ing the median value of each of the 4 WBC categories.
Results: During the study period (median 31 months) of 365 PV patients ran-
domized to different intensity of cytoreductive treatments, the median hemat-
ocrit level in the low-hematocrit group was 44.4%, as compared with 47.5% in
the high hematocrit group. The WBC count remained significantly higher in the
high hematocrit group than in the low-hematocrit group (P<0.001) while no sig-
nificant difference between groups was noted in the platelet count. Interesting-
ly the risk of thrombosis was clearly increased in patients with a white blood cell
count above 6 109/L, becoming statistically significant when the white blood cell

count was above 12x109/L (hazard ratio [HR], 4.89; 95% confidence interval
[CI], 1.1-22.7; P =0.04).
Summary / Conclusion: Keeping HCT levels >45% and leukocyte count >
12x109/L, the risk of fatal and nonfatal cardiovascular events is significantly
increased suggesting a role for leukocyte count as well as hematocrit in the
pathogenesis of these events. Future clinical studies are needed to evaluate
the benefit-risk profile of more aggressive therapy to target the WBC counts.

Table 1. Time-dependent multivariable analysis on the risk of major throm-
bosis in CYTO-PV study (N=365).
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SAFETY OVERVIEW OF PHASE I-II STUDIES OF PACRITINIB, A NON-
MYELOSUPPRESSIVE JAK2/FLT3 INHIBITOR, IN PATIENTS WITH HEMA-
TOLOGICAL MALIGNANCIES
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L Wang2, J Singer2, H Myint2, A Younes6
1MD Anderson Cancer Center, Houston, 2Cell Therapeutics, Inc, Seattle, 3H.
Lee Moffitt Cancer Center, Tampa, 4Mayo Clinic, Scottsdale, United States,
5Peter MacCallum Cancer Centre, East Melbourne, Australia, 6Memorial Sloan
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Background: In phase I and II clinical trials, a total of 191 patients (pts) with
hematologic malignancies have been treated with pacritinib (SB1518), an oral,
once-daily JAK-2/FLT-3 inhibitor. JAK2 inhibition has been associated with ane-
mia and thrombocytopenia, possibly due to inhibition of Epo and TPO signal-
ing, but this was not observed in pacritinib preclinical studies.
Aims: This integrated analysis was performed to quantitate clinical toxicities,
including hematologic effects, of pacritinib.
Methods: We reviewed the safety database which included 4 clinical studies:
a phase I/II study in advanced myeloid malignancies, a phase I and a phase II
study in advanced lymphoid malignancies, and a phase I/II study in myelofibro-
sis.

Table 1.

Results: 191 pts were treated with pacritinib: 129 with advanced myeloid malig-
nancies including 122 myelofibrosis pts [primary 72/122 (59%)] and 7 AML pts;
and 62 with advanced lymphoid malignancies including 38 NHL pts and 24
Hodgkin lymphoma pts. The median age was 65 years and the median time
from initial diagnosis was 3.8 years. 44% of pts with myeloid disorders had
baseline platelet counts <100,000/μL. Pacritinib was dosed from 100 to 600 mg
daily during phase I and 400 mg during phase II. The median treatment dura-
tion was 306 (range 2- 1210) days for those with myeloid disorders and 910.5
(range 1 – 631) days for lymphoid disorders. 59 pts (31%) stayed on treatment
for ≥12 months (including 2 pts for 40 and 36 months, respectively) and anoth-
er 33 pts (17%) for ≥6 months. The median dose delivered was 98% of intend-
ed. The most common adverse events (AEs) were gastrointestinal (GI) (all
grades/grade 3-4): diarrhea (73%/8%), nausea (48%/1%), vomiting (30%/1%),
constipation (24%/0%) and abdominal pain (21%/4%). Time to onset of diarrhea
was ≤30 days in 89% of those affected and was the major cause of dose reduc-
tion, interruption, or discontinuation. Anti-motility prophylaxis was not used rou-
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tinely in these early studies. Hematological AEs are summarized in the Table
1. Most pts had no decline in hemoglobin or platelet count. Of the 30 myeloid
disorder patients with baseline platelet counts <50,000/μL from phase I and II
studies, the median decline in platelet count observed at the end of study
was3,000/µL. In the 11 patients with myelofibrosis with baseline platelet counts
<50,000/μL enrolled in phase II studies, no dose reductions were required for
thrombocytopenia. There were no late toxicities noted in the 2 pts treated
beyond 3 years. 22 deaths (12%) occurred within 30 days from the last dose
of study drug. All but one pt died from a variety of causes not associated with
drug related toxicities.
Summary / Conclusion: Pacritinib does not cause suppression of red cell or
platelet production in pts with myeloid or lymphoid disorders. Even pts with initial
platelet counts <50,000/µL tolerated therapy, maintained stable blood and platelet
counts and did not require dose reductions. Grade 1 or 2 GI events, particularly
diarrhea, were the most common AEs and were usually controlled with early
administration of standard anti-motility agents. Due to the absence of myelosup-
pression in these studies, ongoing phase III development of pacritinib in myelofi-
brosis does not restrict study entry due to thrombocytopenia. The lack of bone mar-
row suppression also suggests that pacritinib could be used in combination with
marrow suppressive therapies in pts with JAK2 or FLT3 dependent disorders.
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A PHASE II STUDY OF VORINOSTAT (MK-0683) IN PATIENTS WITH PRI-
MARY MYELOFIBROSIS (PMF) AND POST-POLYCYTHAEMIA VERA
MYELOFIBROSIS (PPV-MF)
C Andersen1,* N Mortensen1, H Vestergaard2, O Bjerrum3, T Klausen4, H Has-
selbalch1
1Department of Haematology, Roskilde University Hospital, Roskilde, 2Depart-
ment of Haematology, Odense University Hospital, Odense, 3Department of
Haematology, Copenhagen University Hospital, Copenhagen, 4Department of
Haematology, Herlev Hospital, Herlev, Denmark

Background: Elevated histone deacetylase (HDAC) levels have been report-
ed in patients (pts.) with PMF and have been shown to correlate to the degree
of splenomegaly, suggesting that HDAC may be recruited as ET or PV progress
into myelofibrosis or PMF progresses into a more advanced stage. A recent
report has documented clinical efficacy of HDAC inhibition (HDACi) in MF pts.
Aims: Primarily to investigate if the HDACi vorinostat as monotherapy in pts.
with PMF or PPV-MF could induce a clinical response per the International
Working Group response criteria at the end of an intervention (6 months) and
observation period (3 months), respectively. Secondly, to investigate whether
treatment influenced the JAK2 mutant allele burden and quality of life as
assessed by the Myeloproliferative Neoplasm Symptom Assessment Form
(MPN-SAF) and the EORTC QLQ-C30.
Methods: Fourteen pts. (11 PMF, 3 PPV-MF) from whom informed consent was
obtained from Denmark were included and given 400mg of Vorinostat daily.
Results: We report data for 14 pts. (m:f=79%/21%) with a median age of 65
years (52-80). Seventy-one percent were JAK2V617F-postive with a median
allele burden of 68 % (0-99). Median time from diagnosis to inclusion was 6.4
years (0-22.5). Treatment prior to vorinostat included hydroxyurea (57%), inter-
feron –alpha (21%) and anagrelide (7%). No patient had received experimen-
tal therapies or JAK-inhibitors. 
Of 9 pts. (64%) evaluable for response assessment after 6 months of therapy,
1 achieved complete remission and 1 achieved clinical improvement. An inten-
tion-to-treat response rate of 14% was identified. We were able to compare
spleen sizes to baseline values for four pts. In 4/4 we observed a decrease
(median =4,5 cm (1-14)). 7/10 JAK2V617F-pts. (70%) experienced an increase
in JAK2 tumor allele burden between baseline and 3 months of therapy;
(P=0.04). The numerical median increase was 3.2%. We did not observe any
significant differences in MPN-SAF total symptom scores, EORTC QLQC30
functional – or symptom scales combined, but could only compare 7 pts. Six
pts. (43%) were evaluable after the observation period. Of pts. only having
been treated with vorinostat in the intervention period we did not observe any
lasting responses after the 3 months without vorinostat. One pt. recommenced
vorinostat in the observational period with an ensuing “stable disease”-
response.
Seventy-one percent of pts. reported fatigue at least once during the interven-
tion period (grade 2 max) and 50% reported diarrhoea (grade 2 max). Only one
pt. was not dose-reduced during the study. Causes of discontinuation includ-
ed “progressive disease” (3 pts.), missing compliance (1 pt.), transformation to
AML (1 pt.) and death caused by pneumonia (1 pt.). One patient discontinued
due to a combination of hair loss, fatigue, renal insufficiency and hyperglycemia.
One pt. discontinued due to fatigue, dry mouth and progressive splenomegaly.
Summary / Conclusion: Despite that large spleens partially regressed in a pro-
portion of the patients, vorinostat monotherapy 400 mg. daily was associated
with significant side effects, which limited long-term treatment. Future studies
on the role of HDAC-inhibitor treatment in myelofibrosis should use a lower
dosage design, which might allow for longer treatment. Gene expression pro-
filing and epigenome studies are ongoing in an attempt to elucidate particular
patterns of deregulation which might contribute to a better understanding of the
pathogenetic mechanisms accounting for the observed clinical and biochemi-
cal effects of vorinostat in our patient cohort.
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CLINICAL FEATURES OF ESSENTIAL THROMBOCYTHEMIA WITH
SPLEEN ENLARGEMENT: THE EXPERIENCE OF LAZIAL GROUP FOR
THE STUDY OF SMPC, PH-.
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San Gallicano, Rome, 5Hematology, Polo Universitario Pontino, Latina, 6Hema-
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Background: At diagnosis, about 15-20% of patients with Essential Thrombo-
cythemia (ET) have spleen enlargement. The role and the clinical characteris-
tics of these patients are still unknown
Aims: In the present retrospective analysis, we report data from 1,097 patients
with ET diagnosed from January 1979 to December 2010 in 11 haematologi-
cal Centers (5 universitary Institutes and 6 community-based Hospitals) that
were collected in the database of our lazial cooperative group.
Methods: The diagnosis was made according to PVSG criteria or WHO 2001
and 2008 criteria, based on the date in which the patients were observed.
Spleen enlargement was defined as the presence at diagnosis of a palpable
spleen under costal margin or a longitudinal splenic diameter > 12,5 cm at the
ultrasound examination. On the whole, 213/1097 patients (19.4%) had a spleen
enlargement (sET), while 884/1097 (80.6%) had a normal spleen size (oET).
Clinical characteristics of the two groups are reported in the table.
Results: From these data, 2 different types of patients seem to be defined as
to gender, WBC, PLTs, rate of positivity and median allelic burden of JAK-2
V617F mutation. Patients without spleen enlargement had features similar to
“true-ET” (female prevalence, lower WBC and PLTs count, lower rate of posi-
tivity of JAK-2 V617F mutation with lower allelic burden); patients with spleen
enlargement were more similar to “early MF” (M/F ratio 1/1, higher WBC and
PLTs count, higher rate of positivity of JAK-2 V617F mutation with higher allel-
ic burden). Patients with spleen enlargement had a significantly shorter Throm-
bosis-Free Survival (P= 0.007) while the Overall Survival was similar in both
groups (P= 0.11). At multivariate analysis, spleen enlargement retained its val-
ue as independent additional risk factor for thrombosis. In conclusion, the evi-
dence of spleen enlargement at diagnosis in ET patients seems to be associ-
ated with a different pattern of disease and should be considered in the eval-
uation of thrombotic risk.
Summary / Conclusion: The role of spleen enlargement as discriminative
feature between “true ET” and “early MF” and its comparison/association with
bone marrow biopsy warrant further prospective studies.

Table 1.
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BMI1, THE POLYCOMB-GROUP GENE, IS RECURRENTLY REARRANGED
IN PROGRESSIVE/TRANSFORMED CLL AND MCL
Wlodarska1,* L Rouhi1, J Ferreiro1, N Put1, T Tousseyn2, C Lefebvre3, A Gar-
diner4, W De Kelver1, H Demuynck5, J Verschuere6, I Theate7, C Vicente1,8,
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1Center for Human Genetics, 2Department of Pathology, KU Leuven, Leuven,
Belgium, 3Department of Oncogenetics, CHU Albert Michallon, Grenoble,
France, 4Department of Hematology, Royal Bournemouth Hospital ,
Bournemouch, United Kingdom, 5Department of Hematology, Hospital of Roe-
selare, Roeselare, 6Department of Hematology, Hospital of Ronse, Ronse,
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Background: Chronic lymphocytic leukemia (CLL) has a variable clinical
course, ranging from a very indolent to a rapidly progressing disease. In up to
10% of CLL patients, transformation to highly aggressive and usually fatal lym-
phoma (Richter syndrome) has been reported. Although several factors predis-
posing CLL to a high grade transformation and/or chemoresistance have been
recently identified (e.g. mutations of NOTCH1, SF3B1 and BIRC3), molecular
events associated with Richter transformation remain largely unknown. How-
ever, accumulating evidence indicate that this process may be conducted by
several oncogenes, including MYC, BCL3 and NOTCH1, activated by IG-relat-
ed translocations acquired during clinical course of disease.
Aims: Our study aimed at molecular characterization of the novel
t(10;14)(p12;q32)/t(10;22)(p12;q11) identified in six cases of progressive/ trans-
formed CLL, and various 10p11p13 rearrangements recurrently observed in
mantle cell lymphoma (MCL).
Methods: The work was performed using FISH, qRT-PCR, IHC, high-resolu-
tion array CGH (aCGH), Sanger sequencing and RNA-sequencing.
Results: (i) Six cases of progressive/transformed CLL with the IGH- or IGK-
involving translocations targeting 10p12 were collected. Molecular profiles of
these leukemias were heterogeneous (mutated or unmutated VH, presence of
either del(11q) or del(13q14), or trisomy 12) and the leukemia cells were neg-
ative for common mutations of NOTCH1 and TP53. All patients died within 1-
37 months after detection of t(10;14)/t(10;22). The extensive BAC-walking FISH
analysis eventually mapped the 10p12 breakpoint in the region harbouring
BMI1 gene. Upregulation of BMI1 mRNA was demonstrated by QRT-PCR
analysis in one case documented by paired diagnostic/follow-up samples. (ii)
16 MCL cases with various 10p11-13 aberrations were initially subjected to
FISH and aCGH analysis. All the rearrangements affected BMI1 which was
either duplicated/amplified (4 cases), or involved in non-reciprocal transloca-
tions (9 cases), or affected by balanced translocations/insertions (3 cases).
RNA-sequencing performed in three available cases did not identify BMI1-relat-
ed fusions/mutations, but demonstrated a significant upregulation of BMI1, in
addition to overexpressed cyclin D1 and SOX11.
Summary / Conclusion: We show for the first time that BMI1, the Polycomb
group gene and postulated lymphoma-related oncogene, is recurrently target-
ed by chromosomal aberrations in two human B-cell malignancies, CLL and
MCL. In the former neoplasm, BMI1 was constantly affected by IG-mediated
translocations exclusively detected at time of CLL progression or Richter trans-
formation. MCL displayed a much broader spectrum of BMI1 rearrangements
of which the most frequent were unbalanced (non-IG) translocations. These
aberrations were associated with upregulation of BMI1 by mechanisms which
remain elusive. Of note, the previously identified amplification of BMI1 occurred
in only 40% of MCL cases with the 10p12/BMI1 rearrangements. 
Collectively, our work identified BMI1 as a new player implicated in progression
and high grade transformation of CLL and confirmed its involvement in the
pathogenesis of MCL. Although many solid tumors and haematological malig-
nancies display an aberrant expression of BMI1, the underlying 10p12 chromo-
somal rearrangements (except of gain/amplification) have never been report-
ed in human cancers. 
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MASSIVE IMMUNOGLOBULIN REPERTOIRE BIAS IN PRIMARY INTRAOC-
ULAR LYMPHOMAS SUGGESTS ANTIGENIC SELECTION OF THE NEO-
PLASTIC CELLS DURING LYMPHOMAGENESIS.
N Belhouchi1, E Stalika2, B Bodaghi3, M Boudjoghra4, N Cassoux5, 
C Fardeau5, P Le Hoang3, H Merle-Beral1, K Stamatopoulos2, F Davi1,*
1Hematology, Hopital Pitie-Salpetriere & UPMC Paris6, Paris, France, 2Hema-
tology and HCT unit, G. Papanicolaou Hospital, Thessaloniki, Greece, 3Oph-
talmology, Hopital Pitie-Salpetriere & UPMC Paris6, 4Hematology, 5Ophtalmol-
ogy, Hopital Pitie-Salpetriere, Paris, France

Background: Primary intraocular lymphoma (PIOL) is a high grade lymphoma,
which affects the retina,vitreous and/or the optic nerve. The vast majority of cas-
es are classified as diffuse large B cell lymphoma and considered as a subtype

of primary central nervous system lymphoma. 
Aims: To gain insight of the unusual localisation of these lymphoma, we
analysed the immunoglobulin (IG) repertoire of 55 cases of PIOL, the largest
series to date.
Methods: Monoclonal IG heavy chain rearrangements, and for a fraction of cas-
es also light chain rearrangements, were sequenced from PCR products
obtained by amplification using either framework 1 or peptide leader primers.
In a few cases sequencing was performed after subcloning of PCR products
generated with high fidelity Taq polymerase. Comparison with germline
sequences was done using IMGT data and tools.
Results: We observed a highly restricted IGHV usage, with a single gene,
namely IGHV4-34, present in 69.1% (38/55) of cases. The second most fre-
quent gene was IGHV3-7, utilized in 7.3% (4/55) of cases. Thus, only two IGHV
genes accounted for more than three quarters of the PIOL IGHV repertoire. Bias
in IGHD and IGHJ genes were also observed, although to a lesser extent, with
an underrepresentation of IGHD6 subgroup genes and a high IGHJ5 / IGHJ6
ratio as compared to other B-cell malignancies. Heavy complementarity-deter-
mining region 3 (VH CDR3) were short (median length 14 amino acids) and in
half of cases (28/55) carried electropositive residues with predicted isoelectric
values of 7.0 or greater (up to 13.0). Remarkably, 3 of the 4 cases expressing
the IGHV3-7 gene had 11 aminoacid-long, electropositive VH CDR3s with
shared motifs, which could be considered as “stereotyped” antigen-binding
sites. Except for two unmutated cases, all sequences had a high number of
somatic hypermutations (SHM) as the mean % of identity from their germline
counterpart was 86.7%. Analysis of the distribution of SHM in the subgroup of
PIOL cases utilizing the IGHV4-34 gene revealed high replacement (R) to silent
(S) mutation ratios in CDRs (R/S>3.0) along with low R/S ratios in FRs. Iden-
tical replacement mutations (“stereotyped” amino acid changes) at certain
codon positions were identified amongst rearrangements utilizing the IGHV4-
34 gene, some of which were distinct from those previously reported for IGHV4-
34 rearrangements in other B cell malignancies. In addition, the IGVH4-34 spe-
cific motif responsible for binding in superantigenic fashion the N-acetyllac-
tosamine antigenic determinant was altered in a minority of sequences
(6/38,15.8%); however, the most critical residue of this motif (TRP at position
7 in FR1) was intact in all 38 cases. Sequencing of multiple (at least 20) clones
in 9 cases of PIOL (including 6 IGHV4-34 cases) showed intraclonal diversity
in all of them. Finally the repertoire of IG light chains was also biased for IGHV4-
34 PIOL as 7/23 cases (30.4%) had a IGKV3-20 / IGKJ1 rearrangement. Iden-
tical amino-acid replacements resulting from SHM were also observed among
these sequences.
Summary / Conclusion: PIOL display a highly biased IG gene repertoire with
very precise targeting and distinctive features of SHM, suggestive of selection
by specific (super)antigen(s) in lymphomagenesis. 
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JUNCTIONAL ADHESION MOLECULE C CONTROLS PROLIFERATION,
HOMING AND ENGRAFTMENT OF NORMAL AND MALIGNANT HUMAN B
CELLS
C Doñate1,* C Ody2, B Imhof2, T Matthes1
1Hematology department, University Hospital Geneva, 2Pathology and
Immunology department, University Medical Center, Geneva, Switzerland

Background: The junctional adhesion molecules (JAMs) are a subgroup of the
Immunoglobulin superfamily. JAM members localize at endothelial tight junc-
tions and have been involved in the formation and maintenance of inter-
endothelial junctions and in leukocyte transmigration. Earlier studies have also
demonstrated that tight junction molecules can regulate cell polarity and vas-
cular permeability, as well as cell proliferation and differentiation. JAM-C is also
expressed in human B cells and its expression is tightly controlled during dif-
ferentiation. Expression on malignant B cells was found to be disease-specif-
ic, allowing the classification into JAM-Cpos and JAM-Cneg B-cell lymphomas.
Aims: In the current study, we investigated the role of JAM-C in the prolifera-
tion, homing and engraftment of normal and malignant B cells.
Methods: Human B cells were isolated from peripheral blood of healthy donors
and lymphoma patients. To analyze the role of JAM-C in proliferation, cells
were activated and cultured in the presence of anti-JAM-C antibodies, and pro-
liferation was measured by flow cytometry. The signaling pathways induced by
binding of JAM-C antibodies were monitored at a single cell level. Using phos-
pho-specific antibodies for p38, Erk 1/2, JNK (Mitogen-activated protein kinas-
es, MAPK), Stat3 (Signal transducer and activator of transcription), and for Akt
(PI3K/AKT/mTOR cell survival pathway), phosphorylation profiles for each pro-
tein were analyzed by phospho-specific flow cytometry. To investigate the role
of JAM-C in B cell migration, B cells were incubated with six different anti-JAM-
C antibodies and injected i.v. into NOD/SCID mice. Homing of cells to lymphoid
organs (bone marrow, spleen, lymph nodes) was analyzed one hour later by
flow cytometry. To investigate the role of JAM-C in lymphoma dissemination, the
JAM-C positive mantle cell lymphoma B-cell line Jeko-1 was used for long-
term engraftment assays. Jeko-1 cells were injected into NOD/SCID mice and
animals were treated for three weeks with anti-JAM-C antibodies. Tumor bur-
den was evaluated in lymphoid organs on day 26.
Results: Incubation of normal and malignant JAM-Cpos B cells with anti-JAM-
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C antibodies significantly reduced proliferation by 30-35%. Moreover, the bind-
ing of anti-JAM-C antibodies inhibited the phosphorylation of ERK1/2 by 35%,
without affecting other signaling pathways. Treatment with 2 out of 6 monoclon-
al anti-JAM-C antibodies reduced the homing of normal and JAM-Cpos lym-
phoma B cells to lymph nodes (50%), bone marrow (30%) and spleen (65%).
These two antibodies recognize different epitopes on the JAM-C molecule, as
demonstrated by competitive binding and Plasmon resonance assays. Long-
term administration of the most efficient anti-JAM-C antibody reduced drasti-
cally the engraftment of JAM-Cpos Jeko-1 cells in the bone marrow (94%),
spleen (100%) and lymph nodes (99%) of NOD/SCID mice.
Summary / Conclusion: Despite considerable progress in the treatment of
mature B-cell lymphomas, aggressive forms still remain incurable and new
treatment strategies are needed. Our results demonstrate a functional role of
JAM-C in B cell homing, proliferation and engraftment into lymphoid organs.
We also identified for the first time the intracellular MAPK cascade as the JAM-
C driven signaling pathway in JAM-Cpos B cells. Anti-JAM-C antibodies could
thus represent an efficient therapeutic approach reducing cell proliferation and
preventing lymphoma B cells from reaching supportive lymphoid microenvi-
ronments in bone marrow, lymph nodes and spleen.
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DETECTION OF PERIPHERAL BLOOD MONOCLONAL T LYMPHOCYTO-
SIS AND RISK OF T LYMPHOPROLIFERATIVE DISEASE DEVELOPMENT
R Di Gaetano1,* V Gasparetto1, C Laura1, B Callegari1, G Tagariello1
1Haematology, Castelfranco Veneto Hospital, Castelfranco Veneto, Italy

Background: Occasional evidence of monoclonal gammopathy of undeter-
mined significance (MGUS) or monoclonal B lymphocytosis (MBL) are consid-
ered predisposing to the development of multiple myeloma and chronic lym-
phocytic leukemia (CLL) respectively and it is recommended to monitor them
for possible early diagnosis. In cutaneous T lymphoma (CTL), such as myco-
sis fungoides and Sezary syndrome, has been demonstrated the presence of
clonal T lymphocytes even in the peripheral blood.
Aims: It seems possible that the detection of asymptomatic clonal proliferations
lymphocytosis attributable to CTL may represent a predisposing condition to
the development of cutaneous lymphomas.
Methods: Every year we analyze by flow cytometry about 1700 samples.
Patients with peripheral lymphocytosis undergo a standard panel for T, B and
NK cells. If clonal B is excluded, we proceed to phenotypic T CD4 subsets
(CD7, CD26), analysis of Vβ chains and TCR when necessary.
Results: From January 2010 to September 2012 we observed 28 cases of CD3
T> 80% of total lymphocytes (CD3 ≥ 3.000/mm3). Lymphocytosis was variable
between3,000 and 10.000/mm3, with an average of5,350. 14 subjects with
CD4+CD8- > 75% of T cells showed CD7 low/neg, CD26 low/neg- and TCR
Vβ suggestive of monoclonality, then confirmed by molecular biology. These
subjects were followed up with blood count and clinical / dermatological eval-
uation twice a year in the event of increased peripheral lymphocytosis or
appearance of symptoms suggestive of lymphoma. Two patients developed
erythematous skin lesions and skin biopsy diagnosed the presence of Sezary
syndrome, also confirmed on lymph node and bone marrow biopsies. Both
these patients belonged to the subgroup with CD3 + CD4 + CD7-/ + CD8-
CD26- phenotype, typical of Sezary syndrome.
Summary / Conclusion: 7.1% (2/28) of patients with monoclonal T lympho-
cytosis have developed a Sezary syndrome in a median follow-up of 20 months.
Based on these preliminary data the occasional finding of T lymphocytosis with
“atypical” phenotype CD3 + CD4 + CD7-/ + CD26-, may be a useful tool in order
to allow early diagnosis of CTL in analogy with the strategy currently used for
patients with MBL. If the hypothesis will be confirmed in larger cohort this
approach could represent an advantage in terms of early diagnosis and time-
ly treatment in this subset of patients. 
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WHOLE EXOME ANALYSIS REVEALS MUTATIONS OF TET2 IN ADULT 
T-CELL LEUKEMIA/LYMPHOMA
Y Nagata1,* A Sato-Otsubo1, Y Okuno1, Y Shiraishi2, K Chiba2, H Tanaka2,
A Kon1, K Yoshida1, M Sanada1, K Ishiyama3, S Miyawaki3, A Kitanaka4, K Shi-
moda4, S Miyano2, T Watanabe5, S Ogawa1
1Cancer Genomics Project, The University of Tokyo, 2Laboratory of DNA Infor-
mation Analysis, Human Genome Center, The University of Tokyo, 3Division of
Hematology, Tokyo Metropolitan Ohtsuka Hospital, Tokyo, 4Department of Gas-
troenterology and Hematology, Faculty of Medicine, University of Miyazaki,
Miyazaki, 5Department of Medical Genome Science, The University of Tokyo,
Tokyo, Japan

Background: Adult T-cell leukemia/lymphoma (ATL) is an aggressive form of
peripheral T-cell lymphoma (PTCL), which is etiologically associated with
human T-lymphotropic virus type I (HTLV-1) infection during early infancy.
Although HTLV-1 can effectively immortalize T-cells, there is a long latency
period of ~50 years prior to the onset of ATL, suggesting that HTLV-1 infection

alone may not be sufficient for the development of ATL, but additional acquired
genetic hits that occur in immortalized T-cells during the later life are essential
for its pathogenesis. However, little has been known about those genetic hits
that are involved in the pathogenesis of ATL.
Aims: The purpose of this study is to understand the genetic basis of ATL, we
performed whole exome sequencing and follow-up mutation analysis in a large
series to confirm the findings in the exome analysis.
Methods: We performed whole exome sequencing of paired-tumor/normal
DNA from a single case with ATL lymphoma type. In addition, mutations of
TET2, IDH1/2, and DNMT3A were screened in an extended cohort of 145 ATL
cases using targeted deep sequencing. 
Results: A total of 77 non-silent somatic mutations were detected by whole
exome sequencing. Among them, we identified a TET2 mutation (R1261C).
TET2 mutations have been found in a wide variety of myeloid malignancies at
high frequencies. The TET family of proteins is thought to be involved in the
epigenetic regulation of gene expression through catalyzing conversion of 5’-
methyl cytosine to 5’-hydroxymethyl cytosine, which are supposed to be further
converted to unmethylated cytosine. One of the recent interests is frequent
mutation of TET2, IDH2 and DNMT3A in other PTCLs, such as angioim-
munoblastic T-cell lymphomas (AITL) and PTCL not otherwise specified (PTCL-
NOS). So we investigated mutations of these genes in a cohort of 145 ATL. 
In total, 17 TET2 mutations were found in 14 (9.6%) out of the 145 ATL sam-
ples. Less frequent mutations of IDH2 and DNMT3A were also identified. Dif-
ferent subtypes of ATL were affected with 6 out of 47 acute, 3 out of 36 chron-
ic and 5 out of 46 lymphoma types having TET2 mutations. Biallelic involve-
ment was suggested in 4 out of the 14 cases. TET2 mutations seemed to have
no significant impacts on overall survival. Less common mutations were found
in IDH2 (p.R172K and p.R172T) and DNMT3A (p.G543fs and p.R882H), of
which 2 IDH2 mutations coexisted with TET2 mutations. In deep sequencing,
it revealed that the TET2 mutations harbored a major tumor population in most
evaluable cases, while the TET2 mutations in two cases only involved a minor
population. In some cases, TET2 mutations seemed to be among early genet-
ic event in ATL, but nevertheless, it should not before HTLV-1 infection, and in
other cases, TET2 mutations could be relatively late events, found in a subpop-
ulation. So our finding of TET2 mutations in ATL suggested that mutated TET2
have unique roles in T-cells, contributing to the development of peripheral T-
cell neoplasms, most likely through epigenetic deregulation (Figure).
Summary / Conclusion: TET2 was mutated in ~10% of ATL patients, indicat-
ing common pathogenesis between AITL and other PTCLs. Our finding sug-
gested a common role of deregulated epigenetic machinery in the development
of mature T-cell neoplasms including ATL.

Figure 1. 
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VITAMIN D3 AND LENALIDOMIDE SYNERGIZE TO INDUCE APOPTOSIS
IN MANTLE CELL LYMPHOMA VIA THE INDUCTION OF THE BH3-ONLY
BIK PROTEIN
C Brosseau1,2,3,4,* C Dousset1,2,3,4,5, T Cyrille1,2,3,4, S Maiga1,2,3, 
P Moreau4,5, M Amiot1,2,3, C Pellat-Deceunynck1,2,3,4, S Le Gouill1,2,3,4,5
1INSERM UMR892, 2CNRS UMR6299, 3Université de Nantes, 4Service d’Hé-
matologie, CHU, 5CIC INSERM, Nantes, France

Background: Targeted therapies are being tested in the MCL. Among all new
treatment options, lenalidomide appears as one of the most efficient molecule.
Lenalidomide has multiple modes of action targeting the tumor cell and its envi-
ronment including immune system. It is widely reported that cancer patients are
deficient in vitamin D3 (1,25-dihydroxyvitamin D3, VD3) and recent studies in
lymphomas have shown that VD3 rate is significantly associated with survival.
While relations between VD3 and incidence of cancer remain unresolved, it was
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shown that VD3 contributes as an anticancer agent through its anti-prolifera-
tive, pro-differentiation, anti-inflammatory and anti-angiogenic properties.
Aims: We assessed the efficacy of VD3 to potentiate cell death induced by
lenalidomide in MCL cell lines and patients’ samples and unraveled the mech-
anism of cell death.
Methods: Experiments were conducted in a panel of 6 MCL cell lines (JEKO-
1, MINO, GRANTA-519, UPN-1, REC-1 and Z138) and 8 primary samples.
Results: After 6 days of treatment, MCL cells were weakly sensitive to low
doses of lenalidomide (1 µM and 10µM for cell lines and samples, respective-
ly). Addition of physiological doses of VD3 (100nM) significantly and synergis-
tically increased cell death in 67% of cell lines and in 63% of primary samples.
Apoptosis, characterized by Annexin V staining, appearance of a subG1 peak
and caspase 9 activation, was accompanied by cell cycle arrest in G1 phase.
VD3 plus lenalidomide combination dramatically increased expression of the
BH3-only Bik without affecting expression of other Bcl2 molecules. By immuno-
precipitation assays, we showed that induced-Bik was not bind to anti-apoptot-
ic molecules Bcl2, BclxL or Mcl1 in treated cells but free to activate effectors
molecules such as Bax. Moreover, silencing of BIK by siRNA prevented apop-
tosis induced by VD3/lenalidomide, confirming the direct involvement of Bik in
cell death. Bik accumulation induced by lenalidomide and VD3 was not relat-
ed to an increase in transcription factor TEF expression but to an increase of
the ratio unmethylated over methylated of BIK CpG island. Similar epigenetic
regulation of BIK expression was obtained with the inhibitor of methylation, 5-
azacytidine.
Summary / Conclusion: We show that lenalidomide and VD3, similarly to 5-
azacytidine, induce the expression of Bik via the unmethylation of BIK GpG
island, which is responsible for cell death. Indeed, our results show for the first
time an original and non-toxic approach to significantly potentiate apoptosis
induced by lenalidomide in MCL cells by simply adding physiological doses of
VD3. These data underline the interest 1) to measure the level of VD3 in MCL
patients especially those receiving lenalidomide, 2) to define if this level is cor-
related with the response, 3) to define whether supplementation with VD3 could
increase response rate of patients receiving lenalidomide.
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CXCR4 IS CRITICAL FOR NON HODGKIN LYMPHOMA CELL SURVIVAL,
INTERACTION WITH BONE MARROW MICROENVIRONMENT AND DRUG
RESISTANCE IN VITRO AND IN VIVO IN ANIMAL MODEL 
K Beider1,* E Rosenberg1, M Abraham2, I Weiss2, H Wald2, E Ribakovsky1, 
M Koren-Michowitz1, A Avigdor1, A Shimoni1, A Peled2, A Nagler1
1Bone Marrow Transplantation, Sheba Medical Center, Tel-Hashomer, 2Institute
of Gene Therapy , Hadassah and Hebrew University, Jerusalem, Israel

Background: CXCR4/CXCL12 chemokine axis has been implicated in the pro-
gression of hematological malignancies. CXCR4 is highly expressed in a vari-
ety of B cell neoplasms, including NHL. CXCR4 inhibition in combination with
rituximab has been shown to be an effective strategy in targeting lymphoma
cells in BM environment in disseminated NHL xenograft model. 
Aims: To provide a mechanistic insight into CXCR4-regulated lymphomagen-
esis in vitro and in vivo.
Results: High mRNA and surface CXCR4 levels were detected in most of NHL
cell lines (n=7) and primary samples from NHL patients with BM involvement
(n=7). Cell lines expressing high CXCR4 (BL-2 and Raji) demonstrated higher
migration rate in response to CXCL12 and firmer adhesion to fibronectin and
BMSC monolayer than low CXCR4-expressing BJAB cells. Interaction with
BMSC protected the cells with high CXCR4 from rituximab-induced apoptosis.
In contrast, BJAB cells with low CXCR4 were not protected by stroma. To fur-
ther investigate the role of CXCR4 in NHL progression, in vivo xenograft mod-
el was established. Immuno-compromised mice inoculated subcutaneously
with BL-2 cells produced highly invasive local tumors with BM dissemination and
succumbed to lymphoma. In contrast, injection of low CXCR4 expressing BJAB
cells resulted in local slow-growing tumor development without BM involve-
ment and long-term animal survival. Notably, BL-2 cells that arrived to the BM
demonstrated higher levels of mRNA and surface CXCR4, compared to the bulk
tumor, therefore suggesting the role of CXCR4 in clonal selection and homing
of lymphoma cells to the BM. To further establish the role of CXCR4 in lym-
phoma progression, we blocked endogenous CXCR4 expression in BL-2 and
Raji cells, using anti-CXCR4 shRNA construct. CXCR4 silencing resulted in sig-
nificant decrease in cell viability in vitro, from 92% to 2% in BL-2 cells, and from
85% to 23% in Raji cells (P<0.002). Importantly, we found that anti-apoptotic
proto-oncogene BCL-6 was down-regulated in the lymphoma cells following
CXCR4 silencing. In accordance, CXCR4 silencing in BL-2 cells significantly
(P<0.001) inhibited local tumor growth and prevented NHL spread to BM. As
complementary research strategy, we ectopically expressed CXCR4 in low-
CXCR4 expressing BJAB cells. Exogenous expression of CXCR4 significant-
ly increased the in vitro growth rate and promoted cell survival in the presence
of BMSCs (P<0.01). Furthermore, interaction with BMSCs resulted in strong and
prolonged pErk1/2 activation in exogenously expressing BJAB-CXCR4 cells,
comparing to the native line expressing low CXCR4. Finally, CXCR4 over-
expression significantly promoted the growth of xenograft subcutaneous tumors
and their spread to the BM.

Summary / Conclusion: Taken together, our findings clearly demonstrate an
important pathophysiological role of CXCR4 in NHL. Our model may further
serve to elucidate CXCR4-regulated molecular events potentially involved in the
pathogenesis of NHL, and strongly support targeting CXCR4 as therapeutic
strategy.
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THE HOST GENETIC BACKGROUND MODULATES TREATMENT ACTIVI-
TY AND TOXICITY IN FOLLICULAR LYMPHOMA: FIL-FOLL05 TRIAL
G Palumbo1,* D Rossi2, S Galimberti3, A Bruscaggin2, P Cava1, E Ciabatti3, 
A Dondi4, F Angrilli5, L Arcaini6, G Bertoldero7, F Merli8, A Pulsoni9, L Rigac-
ci10, G Rossi11, C Rusconi12, M Spina13, C Stelitano14, D Vallisa15, G Gaidano2,
M Federico4
1Division of Hematology, AOU “Policlinico - V. Emanuele”, Catania, 2Division of
Hematology, Amedeo Avogadro University of Eastern Piedmont, Novara,
3Dipartimento di Medicina Interna, Sezione di Ematologia, University of Pisa,
Pisa, 4Department of Diagnostic, Clinical and Public Health Medicine, Univer-
sity of Modena and Reggio Emilia, Modena, 5Department of Haematology, San-
to Spirito Hospital, Pescara, 6Divisions of Hematology and Pathology, IRCCS
Policlinico San Matteo, Pavia, 7Division of Oncology and Clinical Hematology,
Hospital of Mirano, Venice, 8Division of Hematology, S. Maria Nuova Hospital,
Reggio Emilia, 9Department of Cellular Biotechnology and Hematology, La
Sapienza University, Rome, 10SOD Ematologia, Azienda Ospedaliero Univer-
sitaria Careggi, Florence, 11Division of Hematology, Spedali Civili of Brescia,
Brescia, 12Division of Hematology, Niguarda Hospital, Milan, 13Division of Med-
ical Oncology A, National Cancer Institute, Aviano, 14Division of Haematology,
Ospedale “Bianchi-Melacrino-Morelli”, Reggio Calabria, 15Division of Medicine
and Hematology, G. da Saliceto Hospital, Piacenza, Italy

Background: Follicular lymphoma (FL) is the most frequent indolent lymphoma
subtype. Though most FL biomarkers rely on features of the tumor, the genet-
ic background of the host may also be relevant for outcome.
Aims: Here we aimed at verifying the contribution of single nucleotide polymor-
phisms (SNPs) to the prognostic stratification of FL patients treated with
immunochemotherapy. 
Methods: The study was based on 428/504 (85%) FL patients enrolled in the
FOLL05 phase-III prospective trial comparing R-CVP vs R-CHOP vs R-FM as
initial treatment. Seventy-six patients were not assessable due to lack of bio-
logical material. Candidate SNPs were selected because known to be relevant
for: i) immunochemotherapy outcome or toxicity (MLH1 rs1799977, GSTA1
rs3957357, CYBA rs4673, NCF4 rs1883112, FCGR2A rs18011274, FCGR3A
rs396991); ii) FL course (6p21.33 rs6457327). SNPs were genotyped by Sanger
sequencing or real time PCR on peripheral blood DNA samples. The primary
endpoint was time to treatment failure (TTF). Median follow up of alive patients
was 34 months.
Results: Patients (n=428) were representative of the entire FOLL05 study
cohort and SNP genotypes distributed in Hardy-Weinberg equilibrium. Though
FCGR2A and FCGR3A SNPs have been suggested to influence rituximab sin-
gle agent activity in FL, our data document that they do not affect treatment
results when rituximab is combined with chemotherapy. Indeed, by pooled
analysis of the treatment arms, the 3-year TTF did not differ according to
FCGR2A (AA: 59% vs AG: 57% vs GG: 62%; P=.742) or FCGR3A (TT: 61% vs
GT: 55% vs GG: 61%: P=.252) genotypes. These results were consistent also
after compensating for treatment received and FLIPI by multivariate analysis
(FCGR2A: P=.793; FCGR3A: P=.490). MLH1 is a component of the DNA mis-
match repair that regulates the genotoxic effects of doxorubicin and impairs R-
CHOP performance in diffuse large B-cell lymphoma. Consistently, the MLH1
genotype affected the 3-year TTF in the R-CHOP arm (AA: 66% vs AG: 68%
vs GG: 30%; P=.011), but not in arms lacking doxorubicin (p for R-CVP=.298;
p for R-FM=.601). The impact of MLH1 on TTF was independent (P=.004) after
adjusting for FLIPI in the multivariate analysis. The remaining SNPs (GSTA1,
CYBA, NCF4, 6p21.33) had no significant effect on TTF. Concerning toxicity,
the FCGR2A genotype, which modulates rituximab binding to effector cells,
correlated with G3-4 neutropenia (AA: 56% vs AG: 43% vs GG: 40%; P=.026).
Also the genotype of GSTA1, which is involved in cyclophosphamide detoxifi-
cation, affected G3-4 neutropenia risk (CC: 58% vs CT: 43% vs TT: 42%;
P=.018).
Summary / Conclusion: Taken together, these data indicate that: i) MLH1
genotype is consistently associated with outcome in FL treated with R-CHOP,
thus providing a more general and prospective validation of the usefulness of
this host-related biomarker in R-CHOP treated lymphomas; ii) FCGR2A and
FCGR3A genotypes have no impact when FL is treated with rituximab combined
to chemotherapy; iii) GSTA1 and FCGR2A SNPs may represent biomarkers for
the identification of FL patients at risk of severe neutropenia.
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GENERATION AND CHARACTERIZATION OF A CD30 POSITIVE T-CELL
LYMPHOMA MOUSE MODEL RESEMBLING HUMAN ANAPLASTIC LARGE
CELL LYMPHOMA (ALCL)
C Klingeberg1,* A Illert1, N Schneider2, C Peschel2, C Miething3, J Duyster1
1First medical department, Universitätsklinikum Freiburg, Freiburg, 2Third med-
ical department, TU München, München, Germany, 3Memorial Sloan-Kettering
Cancer Center, New York, United States

Background: Anaplastic large cell lymphomas (ALCL) are a subgroup of aggres-
sive Non-Hodgkin-Lymphomas mainly affecting children and young adults. In
60% of systemic ALCLs, a translocation t(2;5) (p23;q35) resulting in NPM-ALK
fusion gene expression is found. The constitutively activation of ALK tyrosine
kinase expressed from the NPM-promoter causes increased proliferation and
inhibition of apoptosis thereby promoting cell survival and tumorigenesis. 
Aims: Immunphenotypic characterization of human ALCLs revealed highly
CD30-positive cells of T- or Null-Cell-origin and resulted in promising clinical
trials with CD30-coupled antibodies. However, the impact of CD30 on diseases
development as well as NPM-ALK signal transduction in course of disease
remain unclear and appropriate mouse models to answer these questions are
missing. 
Results: In this regard, we established a retroviral murine bone marrow trans-
plantation model resembling a human ALCL-like T-cell neoplasia. Therefore we
use an inducible Cre/loxP system where NPM-ALK expression is controlled and
expressed in a special type of early T-cells. For generation of this vector, we
inserted a floxed translational ‘stop-cassette’ between the retroviral promoter
MSCV-LTR and the NPM-ALK cDNA, which guaranties specific expression of
NPM-ALK only in cells, where the enzyme Cre-recombinase is expressed.
Recognition of loxP-sites by Cre-recombinase leads in our system to deletion
of the stop-cassette and consequently NPM-ALK expression. Using different
Cre-expressing cell types allowed us to study pathogenesis of ALCL in more
detail. In our recent study, we infected bone marrow of transgenic mice express-
ing Cre-recombinase under the control of the Lck-promotor with our MSCV-
Stop-NPM-ALK-IRES-EGFP (MSNAIE) vector and transplanted it into lethally
irradiated C57/Bl6 recipient mice. With a latency of 4-5 months, these mice
developed Thy1.2-positive lymphomas and died from neoplastic infiltration of
bone marrow and lymphatic organs with T-cells. Immunphenotypic analyses
confirmed T-Cell origin of the lymphomas and showed importantly highly CD30-
expression. Staining of the different T-cell-subpopulations demonstrated high-
est NMP-ALK expression in immature CD4/CD8 double negative T-cells and
not fully differentiated CD4/CD8 double positive T-cells. Interestingly, FACS-
staining of the proliferation marker Ki-67 revealed highest expression in
CD4/CD8 double negative T-Cell, in contrast to the other subpopulations where
Ki-67 is less detected. Therefore we hypothesized, that the lymphoma initiat-
ing cell (LIC) must be within this early T-cell population. Most interestingly we
found highest CD30-expression just in the same CD4/CD8 negative T-cell pop-
ulation, pointing to a crucial role of CD30 in lymphoma initiation. To further sub-
stantiate our hypothesis we performed secondary and tertiary transplantations
with different sorted T-Cell subpopulation and indeed, the immature CD4/CD8
double negative population was able to initiate lymphoma growth in recipient
mice. Future analyses of these mice will help to identify the leukemia initiating
cell in ALCL.
Summary / Conclusion: Taken together, our murine LckCre-NPM-ALK bone
marrow transplantation model represents a precise and versatile tool to study
disease initiation and development resembling human ALCL. Moreover, the
impact of specific proteins (e.g. CD30) in the course of disease can be
addressed by combining Knockout (e.g. CD30)/LckCre transgenic mice with our
model.
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LYMPHOMAS AS ESTROGEN RELATED DISEASES - POSSIBLE TARGET
FOR ESTROGEN RECEPTOR BETA AGONIST TREATMENT.
K Yakimchuk1,* MS Hasni1, J Guan1, S Nilsson2, S., M Jondal3, B Sander4,  
S Okret1*
1Dept. of Biosciences and Nutrition and 4Dept. of Laboratory Medicine, Karolin-
ska Institutet, Novum, SE-141 83 Huddinge, Sweden, 2Karo Bio AB, Novum,
SE-141 57 Huddinge, Sweden and 3Dept. of Microbiology, Tumor and Cell 
Biology (MTC), Karolinska Institutet, SE-171 77 Stockholm, Sweden

Background: Lymphomas are generally not considered as endocrine related
cancers. However, most lymphoid malignancies show a gender differences in
incidence and prognosis with males being more affected. Furthermore, epi-
demiological data in females show an association between reproductive hor-
monal factors and oral contraceptives with a significantly reduced risk for Non-
Hodgkin lymphomas, indicating a protective role of estrogens. More recent
studies have demonstrated estrogen receptor beta (ERb) to be the major ER
expressed in normal and malignant cells of lymphoid origin.
Aims: The aim of the study was to investigate whether estradiol and selective
ERa and ERβ agonists may affect lymphoma growth in culture and in vivo.
Methods: We have analyzed the effects of estradiol and selective ERa and

ERβ agonists on lymphoma growth by grafting mice with lymphoma cells. RT-
qPCR, microarray analysis and immunohistochemistry/immunofluorescence
were used in our study.
Results: Treating lymphoma cells with estradiol or ERa selective agonist had
minor or no effect on cell growth, while selective ERβ agonist treatment showed
an anti-proliferative effect. When grafting mice with murine T lymphoma cells,
male mice developed larger tumors compared to female mice, a difference that
was abolished following ovariectomy, demonstrating estrogen dependent
growth in vivo. To investigate whether lymphoma growth may be inhibited in vivo
by ERβ agonist treatment, mice were grafted with murine T and human B lym-
phoma cells and treated with ERb selective agonists. Results showed that
treatment with ERb selective agonists strongly inhibited lymphoma growth of
several lymphoma types due to reduced proliferation and in some cases
increased apoptosis. In addition, ERb selective agonists reduced lymphoma
dissemination. Gene expression studies have identified target genes and mech-
anism that could explain the above effects of ERb agonists. Preliminary results
from immunohistochemical staining of primary mantle cell lymphoma material
showed that ERb is expressed in the tumor cells.
Summary / Conclusion: In summary, our results demonstrate an ERβ ligand-
dependent antiproliferative effect on lymphoma cells expressing endogenous
ERβ and that lymphoma cell growth and dissemination in vivo can efficiently
be reduced by ERβ agonists. The results suggest that ERβ agonists may be
useful in the treatment of lymphomas. The results may also explain the gen-
der difference in incidence and prognosis of lymphomas.
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A COMPARATIVE ANALYSIS OF NEXT-GENERATION SEQUENCING AND
REAL-TIME QUANTITATIVE PCR FOR MINIMAL RESIDUAL DISEASE
DETECTION IN FOLLICULAR LYMPHOMA
C Pott1,* L Monitillo2, E Genuardi2, B Mantoan2, H Trautmann1, M Kneba1,
M Brüggemann1, M Faham3, M Ladetto2
1Second Medical Department, UNIVERSITY HOSPITAL SCHLESWIG-HOL-
STEIN, CAMPUS KIEL, Kiel, Germany, 2Department of Molecular Biotechnol-
ogy and Health Science, University of Torino, Torino, Italy, 3Sequenta Inc, 400
East Jamie Court, Suite 301 , San Francisco, United States

Background: The detection of minimal residual disease (MRD) by t(14;18)
Real-Time Quantitative (RQ) PCR has become an important tool for treatment
monitoring in follicular lymphoma (FL). However, only 50% to 65% of patients
can be assessed by t(14;18) RQ-PCR and alternative targets as the
immunoglobulin heavy chain variable region (IGH) can be used only with lim-
itations. IGH-based next-generation sequencing (NGS) might provide an alter-
native approach with further increase in sensitivity, specificity and accuracy.
Therefore we comparably analysed both approaches on diagnostic and post-
treatment follow-up samples in 29 FL patients. 
Aims: To verify the suitability of NGS for MRD detection we comparably
analysed diagnostic and post-treatment follow-up samples in 29 FL patients.
Methods: Overall, 206 samples (85 bone marrow, 114 peripheral blood, 6 stem
cell aliquots and one lymph node sample) were investigated from 29 FLenrolled
in clinical trials. Overall, 33 diagnostic and 173 follow-up (FU) samples were
analysed. 23/29 patients had a PCR detectable t(14;18) rearrangement, 5
patients had a clonal IGH rearrangement only and one patient had no marker
by consensus PCR. RQ-PCR was carried out as previously published by our
group and results were analysed according to ESHLO criteria. NGS was per-
formed independently at the Sequenta facilities in San Francisco and data
remained blinded until comparison. Using universal primer sets IGH variable,
diversity, and joining gene segments were amplified and sequenced with a
coverage of 14 reads per each IGH molecule and analyzed using standardized
algorithms for clonotype determination. Tumor-specific clonotypes were iden-
tified based on their high-frequency in diagnostic sample and then quantitated
in FU samples. A quantitative and standardized measure of clone level among
all leukocytes was determined using internal reference DNA. Discordances of
MRD results by both methods were classified as follows: a positive/negative dis-
cordance between two results was defined as major when the positive result
was >1 E-05 and minor when ≤1 E-05; a quantitative discordance was defined
as two positive results with a quantitative discrepancy >1 log.
Results: 29 patients were evaluable with at least one method. 15 patients
were evaluable for MRD by RQ-PCR and NGS. Here, in 97 FU samples a sig-
nificant concordance between both MRD methods could be demonstrated
(r2=0.80) (P<0.0001). Of these samples, 44 were MRD positive and 45 were
MRD negative with both tools .Quantitative discordances occurred in 12/44
MRD+ samples where in 7 samples MRD was higher and in 5 was lower by
NGS. A major discordance occurred in 4 samples where RQ-PCR was posi-
tive and NGS was negative. A minor discordance was detectable in 4 samples
where in 2 samples RQ-PCR was positive and NGS was negative, and in the
other 2 samples the opposite was correct. Seven patients were only quantifi-
able by RQ-PCR while NGS did not identify an index clone for sequencing. In
all but one diagnostic samples demonstrated low level lymphoma infiltration
with MRD below 10-3. In one of these cases, IG kappa could be successfully
sequenced for MRD indicating that not only low level MRD but also somatic
mutation of IGH is a potential pitfall for MRD detection by NGS. In 5 t(14;18)
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negative cases with a clonal IGH rearrangement IGH-RQ-PCR resulted in non
quantifiable assays. Here, NGS detected MRD successfully, as well as in one
further case where an unusual large t(14;18) rearrangement did not allow MRD
quantification by RQ-PCR.
Summary / Conclusion: NGS represents a feasible tool for MRD monitoring
that allows analysis of a larger group of FL patients. Our results show that lym-
phoma infiltration of diagnostic samples is critical for identification of the tumor-
specific clonotypes by NGS and that different MRD methods may complement
each other to allow MRD assessment for the majority of FL patients.
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MYD88 L265P MUTATION IN WALDENSTROM MACROGLOBULINEMIA:
INCIDENCE AND FUNCTIONAL STUDY
S Poulain1,* C Roumier2, A Decambron1, C Herbaux3, E Bertrand4, A Ren-
neville5, A Daudignon1, S Tricot6, O Nibourel5, C Roche-Lestienne7, B Ques-
nel3, P Duthilleul8, C Preudhomme5, X Leleu9
1Service d’Hématologie Immunologie Cytogénétique, CH de Valenciennes,
Valenciennes, 2Laboratoire d’Hématologie, Centre de Biologie Pathologie,
CHRU de Lille, Lillle, 3Service des Maladies du Sang, CHRU de Lille, 4INSERM
U837, IRCL, 5Laboratoire d’Hématologie, Centre de Biologie Pathologie, CHRU
de Lille, Lille, 6Service d’Hématologie Clinique, CH de Valenciennes, Valen-
ciennes, 7Laboratoire de Cytogénétique, CHRU de Lille, 8Service d’Hématolo-
gie Immunologie Cytogénétique, CH de Valenciennes, 9Service des Maladie du
Sang, CHRU de Lille, Lille, France

Background: Mutation of MYD88 gene has recently been identified in activat-
ed B-cell like diffuse B-cell lymphoma, and enhanced JAK STAT and NF-kB sig-
nalling pathways. Whole exome sequencing study in Waldenstrom macroglob-
ulinemia (WM) suggested a high frequency of MYD88 L265P mutation in WM.
Although the genetic background is not fully deciphered in WM, the role of NF-
kB and JAK STAT pathways has been demonstrated in WM.
Aims: We aimed to analyze MYD88 mutation in exon5, to characterize the clin-
ical significance of this genetic alteration in 67 WM and to study the effects of
MYD88 inhibition in WM cell lines
Methods: 67 patients (42 males, 25 females) diagnosed with WM were includ-
ed in this study. Patients were untreated at time of BM collection. Clinical fea-
tures, immunophenotypic markers using flow cytometry (Matutes score panel,
CD38, CD138, CD27, CD80), conventional cytogenetic, FISH and SNP array
data (n=46) were analysed. B cells from bone marrow and T cells from blood
were isolated respectively using B cell isolation kit and Pan T isolation kit (Myl-
tenyi Biotech). For DNA sequencing of exon 5 of MYD88, the exon 5 of MYD88
gene was amplified from genomic DNA by PCR.The purified PCR products
were directly sequenced in both directions using BigDye® Terminator Cycle
Sequencing Kit (Applied Biosystems, CA, USA) and analyzed on the Applied
Biosystems 3130xl Genetic Analyzer. BCWM1, MWCL1 (WM cell lines with
MYD88 L265P mutation), MEC-1, RL, and MM.1S cell lines were used in this
study. Cells were treated with a MYD88 inhibitor (MYD inh) ant its control pep-
tide (Peptide crtl). Viability and cell growth of treated cells were determined
using the MTS assay. Apoptosis was quantitated using annexin V - propidium
iodide staining, mitochondrial membrane potential and caspase activity analy-
sis using flow cytometry.
Results: MYD88 L265P mutation (MYDmut) was observed in 79% of patients,
including homozygous mutation in two patients (3%). MYD88 mutation was not
identified in T lymphocytes isolated from 4 WM patients. We haven’t observed
any other mutation on exon 5. We then sought for other mechanisms of MYD88
gene alteration, such as copy number alteration (CNA) and copy neutral –loss
of heterozygosity (CN-LOH) at MYD88 locus. We found an CN-LOH at MYD88
locus in solely one patient (2%), and haven’t identified any deletion at 3p22. On
the contrary, we observed a gain on chromosome 3 at 3p22 locus (including
MYD88 gene) in 7/57 (12%) patients. Taking together, we identified alteration
of the MYD88 locus in 85% of patients with WM, by either gain-of-function
mutation (79%) or CNA (12%). Interestingly, we found gain on chromosome 3
more frequently in the MYDwild group than in the MYDmut group (P=0.02). Twen-
ty one percent of the patients with WM had no mutation of MYD (MYDwild), and
were characterized with a female predominance, a splenomegaly, gain of chro-
mosome 3 and CD27 expression. We did not observed difference in terms of
survival according to the MYD88 mutation status. MYD88 mutation was not
related to deletion 6q, gain of4, deletion 11q, deletion 17p, deletion 13q14 in our
study. Overall, 63% of WM had at least one additional genetic alteration in the
NF-kB pathway in our cohort, but no significant difference was observed accord-
ing to the MYD88 mutation status. Inhibition of MYD88 signalling induced cyto-
toxicity and inhibited cell growth in cells expressing MYD88 L265P mutation.
Inhibition of MYD88 homodimerization also significantly inhibited MYD88 sig-
nalling in the MYDmut as compared to the MYDwild cell lines, as exemplified by
the marked downregulation of IRAK4 and STAT3 phosphorylation, downstream
targets of MYD88.
Summary / Conclusion: Our results confirm a high frequency of MYD88
L265P mutation in WM that may become a useful biomarker for diagnostic in
WM and may help better understand the physiopathogeny of WM. From a ther-
apeutic standpoint, this data also suggested that direct targeting of MYD88 sig-
nalling may provide a novel approach for the treatment of MW in the future.
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MINIMAL RESIDUAL DISEASE (MRD) DETECTION BY NEXT-GENERATION
SEQUENCING AND REAL-TIME QUANTITATIVE PCR: A METHODICAL
COMPARISON IN ALL, MCL AND MM 
M Ladetto1,* M Brüggemann 2, L Monitillo1, S Ferrero1, F Pepin3, D Drandi1, 
A Palumbo1, R Passera4, M Boccadoro1, V Carlton3, H Trautmann2, M Faham3,
C Pott2
1Department of Molecular Biotechnology and Health Science, University of
Torino, Torino, Italy, 2Second Medical Department, University Hospital
Schleswig-Holstein, Campus Kiel, Kiel, Germany, 3Sequenta Inc (www.sequen-
tainc.com) 400 East Jamie Court, Suite 301 , South San Francisco, United
States, 4Statistical Consultant, University of Torino, Torino, Italy

Background: Real-Time Quantitative (RQ)-PCR-based MRD detection using
primers derived from the immunoglobulin heavy chain variable region (IGH) is
an established disease monitoring tool in ALL, MCL and MM. It is highly sensi-
tive and has been standardized in the context of international cooperative
groups such as the European Scientific Foundation for Laboratory Hemato-
oncology (ESHLO). However it has some limitations, including marker identifi-
cation failure, and false negatives due to clonal evolution.
Aims: To verify if IGH-based next-generation sequencing (NGS) might over-
come some of these limitations of RQ-PCR and further increase sensitivity,
specificity, accuracy and reproducibility, we have performed comparison of the
two methods on diagnostic (DG) and post-treatment follow-up (FU) samples on
a panel of 55 pts.
Methods: 378 samples (62 DG, 316 FU) were collected from 55 pts enrolled
in clinical trials (15 ALL, 30 MCL, 10 MM). IGH-based RQ-PCR was carried out
as previously described [Ladetto et al, BBMT 2000; Brüggemann et al, Blood
2006], according to the ESHLO criteria [van der Velden et al, Leukemia 2007],
at two experienced MRD laboratories. NGS was performed at the Sequenta
facilities. Using universal primer sets, we amplified IGH variable, diversity, and
joining gene segments from gDNA. Amplified products were sequenced to
obtain a high degree of coverage (14 reads per each IGH molecule) and ana-
lyzed using standardized algorithms for clonotype determination. Tumor-spe-
cific clonotypes were identified for each patient based on their high-frequency
in DG sample and then quantitated in FU samples. A quantitative and standard-
ized measure of clone level among all leukocytes was determined using inter-
nal reference DNA. NGS analysis was performed independently under blinded
conditions. Comparability of results by RQ-PCR and NGS was assessed by
bivariate correlations between methods (software R 2.15.1 package irr). Dis-
cordances were classified as follows: a positive/negative discordance was
defined as major when the positive result was >1 E-05 and minor when ≤1 E-
05; a quantitative discordance was defined as the presence of two positive
results with a quantitative discrepancy >1 log.
Results: 51 pts (93%) were evaluable with at least one tool (RQ-PCR 45, NGS
49), 43 (78%) with both and 4 (7%) with none. Disease-specific success rates
are shown in Table 1. Sequences identified with both tools were identical or
nearly identical in 41 cases and unrelated in two. Overall, 330 samples (87,3%)
were evaluated with at least one tool (RQ-PCR 279, NGS 316) and 265 (70%)
with both. In terms of MRD output, concordance was significant (P<0.001) and
214/265 (80,8%) samples had an optimal concordance (96 MRD neg and 118
MRD pos). Of these major discordances were 16 (6%); minor discordances
were 24 (9,1%); quantitative discordances were 11 (4,1%). In 2 ALL clonal evo-
lution hampered straightforward MRD assessment. In one case IGH RQ-PCR
underestimated MRD while a second RQ-PCR marker (TCRD) overlapped
NGS. In a second case NGS did not detect the tumor diagnostic clone due to
loss of the complete IGHV at relapse whereas the preceding IGHDJ was pre-
served and detected by RQ-PCR.
Summary / Conclusion: NGS is an effective tool for MRD monitoring in ALL,
MCL and MM. Good concordance was seen in the vast majority of cases. How-
ever, disease-specific pitfalls (clonal evolution, somatic hypermutations, fre-
quency of complete IGH rearrangements) have to be considered for both meth-
ods. Prospective comparative analysis of unselected cases is required to ver-
ify the clinical impact of NGS-based MRD assessment.

Table 1. Rates of success of RQ-PCR abd NGS among ALL, MCL, an MM
by patient.
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B-CELL REPERTOIRE ANALYSIS OF INDOLENT MCL WITH SPLENIC
PRESENTATION : A DISTINCT ONTOGENY FROM CLASSICAL MCL?
C Sarkozy1,* M Cheminant2, M Boudgrha2, J Lazarovic1, S Le Gouill3, F Berg-
er4, A Traverse-Glehen4, L Baseggio5, P Felman5, P Talmant6, A Le Bour-
geois3, A Moreau7, S Lissandre8, V Eclache9, F Baran-Marsazk9, F Jardin10,
J Brière11, R Houlgatte12, F Davi2, C Thieblemont1
1Hematology, Hôpital Saint Louis, 2hemato-biology, Hôpital de la Pitié
Salpetrière, Paris, 3hematology, CHU de Nantes, Nantes, 4hemato-pathology,
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Background: Mantle-cell lymphoma (MCL) is a heterogeneous but well-
defined lymphoid malignancy characterised by the presence of a translocation,
the t(11;14)(q13;q32), inducing a dysregulation of the cyclin D1 expression, a
key protein for the cell cycle at the G1-S phase transition. MCL is character-
ized by a rapid and pejorative clinical evolution. Recently, it has been recog-
nized that some patients experience a particularly indolent course with a pro-
longed survival without therapy. These patients generally present with
splenomegaly, blood involvement and minimal lymphadenopathy. However,
indolent cases with a splenic presentation (splenic iMCL) remain incomplete-
ly characterized, especially regarding the B-cell reprtoire.
Aims: The aim of our study was to characterize the clinical and biological fea-
tures of splenic iMCL, including their IGHV-IGHD-IGHJ repertoire and mutation-
al status.
Methods: Genomic DNA of 20 patients with splenic iMCL extracted from tis-
sue specimen (blood, bone marrow biopsy, spleen) was used to characterise
the IGHV-IGHD-IGHJ gene repertoire, to analyse somatic hypermutation (SHM)
features, and to look for common CDR3 motifs. 
Results: Patients characteristics include a median age of 65 years (range : 48-
84), 5 females and 15 males, ECOG-PS ≤ 1 for all patients, MIPI score low in2,
intermediate in 8 and high in 8. Median leucocyte count was 14.4G/L. Anemia
was present in 6 patients, thrombocytopenia in 12, LDH > UNL in 4. The medi-
an follow up was 83 months (6-213). At time of analysis, 11 patients were alive
without receiving polychimiotherapy. Immunophenotype was available in 19
patients: Matutes score was ≤ 3 (0-1 n=12, 5 n=2, 3 n=2), CD5 was negative
in 4 patients, IgM (+/-IgD) expression was reported in 13 patients/13 (IgG in 0),
κ and λ in 12 and 7 cases respectively. A monoclonal productive IGH rearrange-
ment was obtained for 16 patients. There was a preferential usage of IGHV4-
34 (4/16 cases) and IGHV3-7 (3/16 cases) genes. Interestingly, IGHV1-2 and
IGHV3-21, the most frequent genes used in splenic marginal zone lymphoma
(MZL) and classical MCL respectively, were not (IGHV1-2) or seldom (IGHV3-
21, 1/16) represented. While the IGHD repertoire had no particularity, there was
an over-representation of the IGHJ4 gene (9/16) and an absence of IGHJ5. The
vast majority of cases (14/16) had undergone SHM; the mean value for per-
centage of identity to germline IGHV sequences was 96%, and 10/16
sequences could be considered as truly mutated (<97% identity). The median
CDR3 length was 13 (6-20) and no stereotypic CDR3 motif could be identified.
Summary / Conclusion: Although this constitutes a small series, our results
suggest that iMCL with splenic presentation might have a different IGH reper-
toire than those of and classical MCL as well as splenic MZL. Further insight
into the potential of splenic iMCL to form a distinct entity is currently being
investigated by comparative genomic analyses.
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NIPA DEFICIENCY LEADS TO ACCELERATION OF THE LYMPHOMA
DEVELOPMENT IN EUMYC MICE
A Illert1,* C Klingeberg1, C Albers2, S Morris3, U Keller4, J Duyster1
1Department of Internal Medicine I, University of Freiburg, Freiburg, 2Depart-
ment of Internal Medicine III, Technical University of Munich , Munich, Ger-
many, 3Department of Pathology, St. Jude Children’s Research Hospital, Mem-
phis, TN, United States, 4Technical University of Munich, Munich, Germany

Background: Timely degradation of proteins that control cell proliferation and
apoptosis is an essential mechanism in keeping normal growth from turning into
runaway malignancy. We previously reported the cloning of NIPA (Nuclear-
Interaction-Partner-of-ALK) and characterized it as a F-Box-protein that defines
an oscillating E3-ubiquitin-ligase. 
Aims: To study in vivo function of the G2/M checkpoint NIPA in greater detail,
we inactivated the gene encoding Nipa using a conditional-knockout strategy.
Results: Nipa-/- animals are viable, but sterile due to a block of spermatogen-
esis. Our studies demonstrate that loss of Nipa has no substantive effect on
physiological cell cycle progression of primary MEFs indicating that this cell
cycle checkpoint is inactive under optimal proliferation conditions. Interesting-
ly, Nipa checkpoint control can be unmasked by oncogenic c-Myc-transforma-
tion. Here we show significant differences in c-Myc-induced transformation:
Focus formation ability of c-Myc-infected Nipa-/- MEFs was greatly reduced.

Moreover, Nipa-deficiency leads to premature senescence in cultured primary
MEFs. Ectopic reexpression of Nipa resulted vice versa in delayed senescence
of knockout MEFs. Next, we sought to know, whether increased apoptosis in
Nipa-/- c-Myc-transduced MEFs is dependent on a functional p53-Axis. Inter-
estingly, the effect of Nipa deficiency on c-Myc-mediated transformation was
totally abolished by p53-knockdown. We observed no differences in focus for-
mation ability or growth behaviour in Nipa-/- MEFs with inactivated p53, sug-
gesting the importance of p53 in Nipa-induced cell death. Looking in more
detail on the c-myc-p53 axis we detected a substantial increase in Arf-p19 lev-
els in Nipa-/- cells. Moreover, Nipa-knockdown in Zn-inducible-Arf-NIH/3T3
cells lead to stabilization of Arf p19. To test the impact of these findings in a rel-
evant in vivo model we intercrossed Nipa-/- animals with a transgene EµMyc-
Strain. Nipa-/-EµMycTG/wt animals developed lymphomas within a significantly
shorter latency than Nipa+/+EµMycTG/wt animals. Furthermore, lymphomas of
knockout animals were more aggressive. FACS- and biochemical-analyses
showed no gross differences between Nipa-/- and wt lymphomas except high-
ly elevated Arf-p19 levels in Nipa-/- lymphomas, pointing to an important role
of Nipa in Myc-p19-signalling. 
Summary / Conclusion: Taken together our results highlight the functional
importance of the Nipa-p53-axis in cell cycle regulation and suggest that dereg-
ulation of the protein provides a substantial contribution during the process of
tumorigenesis. 
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INFLUENCE OF THE B-CELL RECEPTOR (BCR) SIGNALING PATHWAYS
ON CD20 LEVELS IN TUMOR CELLS AND ANTITUMOR ACTIVITY OF
ANTI-CD20 MONOCLONAL ANTIBODIES
M Winiarska1,* K Bojarczuk1, M Wanczyk1, M Dwojak1, P Zapala1, N Miazek1,
M Siernicka1, J Golab1
1Department of Immunology, The Medical University of Warsaw, Warsaw,
Poland

Background: Anti-CD20 monoclonal antibodies (mAbs) are widely used in the
treatment of non-Hodgkin’s lymphomas (NHL) and chronic lymphocytic
leukemia (CLL). Combining new agents with already used anti-CD20 mAbs
seems to be a reasonable approach to further improve current therapeutic
options. It seems that signaling via the aberrantly activated B-cell receptor
(BCR) plays a key role in the pathogenesis of B-cell tumors. Blocking BCR sig-
naling complex network holds a great therapeutic potential in both NHL and
CLL. Several trials are currently being conducted to investigate the effects of
combination of BCR- targeting agents with anti-CD20 mAbs. To improve these
therapeutic approaches it is utterly important to decipher actual mechanisms
of interactions between BCR-targeted therapies and anti-CD20 mAbs in estab-
lished in vitro models.

Figure 1. 
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Aims: The aim of this study is to elucidate the role of BCR signaling pathways in
the regulation of CD20 levels in tumor cells and antitumor activity of anti-CD20
mAbs.
Methods: The project is realized fully in in vitro settings in the models of human
lymphoma cells as well as primary cells from patients with B-cell tumors. Cells
are pre-incubated for 48h with inhibitors of BCR signaling (SYK, BTK, PLC, PKC,
PI3K, AKT) and subsequently tested using flow cytometry for their contribution to
antitumor effect of anti-CD20 mAbs (Figure 1B). Membrane level of CD20 anti-
gen is assessed with FITC-conjugated anti-CD20 antibody staining (Figure1A),
total level of CD20 protein is assessed in Western blotting (Figure 1D). Tran-
scription processes are monitored with quantitative real time PCR (qRT-PCR)
(Figure 1C), ChIP and EMSA. Moreover, stably transduced lymphoma cells with
silenced or overexpressed proteins of interest are employed.
Results: The results of our preliminary experiments show that blocking BCR net-
work at many stages of the signaling cascade with specific chemical inhibitors or
selective shRNA-mediated silencing of SYK or BTK results in considerable down-
regulation of CD20 level as determined with flow cytometry. Moreover, a 48-hour
incubation with BCR inhibitors leads to a substantial impairment of antitumor activ-
ity of anti-CD20 mAbs. Selected inhibitors of BCR signaling considerably decrease
CD20 protein level in total cellular lysates as analyzed using Western blotting. In
Raji cells incubated with selected BCR inhibitors qRT-PCR shows a significant
decrease in CD20 mRNA level. The preliminary results from EMSA and ChIP indi-
cate that mRNA decrease is not dependent on CD20 promoter and activity of tran-
scription factors known to regulate CD20 expression. Further studies elucidating
the exact mechanisms of the observed phenomena will be performed.
Summary / Conclusion: Blocking BCR complex network on nearly every step
of signal initiation and propagation considerably down-regulates CD20 levels
what might have extremely important consequences for the anti-cancer therapy
that is based on the use of anti-CD20 mAbs. These studies should provide us with
extensive knowledge on the biology of CD20 protein and pathways involved in
CD20 regulation. In light of our recent experiments therapeutic combinations of
BCR inhibitors and anti-CD20 mAbs-based modalities should be rationally and
consciously introduced into clinic in optimized therapeutic schemes. We hypoth-
esize that results of our experiments may lead to identification of the most ben-
eficial therapeutic modalities that would improve the quality of life of patients suf-
fering from B-cells originating tumors.
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GENETIC VARIATION IN INTERFERON REGULATORY FACTOR 4 AND
INTERLEUKIN 10 GENES, AND THE RISK FOR DIFFUSE LARGE B-CELL
LYMPHOMA
I Kim1,* M Kim2, E Lee1, S Kong3
1Department of laboratory medicine, Pusan National University Hospital, Pusan
, 2Department of internal medicine, Yeungnam University College of Medicine,
Daegu, 3Department of laboratory medicine, National Cancer Center of Korea,
Goyang, Korea, Republic Of

Background: Immune alteration is a major risk factor for non-Hodgkin lymphoma
(NHL), but the specific immune mechanisms responsible remain unresolved. In
a large consortial study, it has been recently reported that an increased risk for
NHL, especially the major lymphoma
Aims: We provide a comprehensive analysis of IRF4 and IL10 polymorphisms
in a case-control study and risk association with DLBCL in Koreans.
Methods: The case-control series consisted of 192 de novo DLBCL treated at
five hospitals throughout Korea from August 2001 through August 2009 and 192
individuals from the population with age and gender matched healthy volunteers.
The DNA samples were genotyped using matrix-assisted laser desorption/ioniza-
tion-time of flight mass spectrometry (Sequenom, Inc., San Diego, CA). We geno-
typed 15 haplotype-tagging SNPs (htSNPs) of IF4 (rs1877175, rs1877179,
rs2001508, rs2666957, rs2671422, etc.) and 7 htSNPs of IL10 (rs1518111,
rs1800871, rs1800872, rs1800890, rs3021094, rs3024490, rs3790622) genes,
respectively. We determined if the allelic distribution of the nine SNPs was con-
sistent with Hardy-Weinberg equilibrium using the �2 test. All the genotype fre-
quencies were in accordance with Hardy-Weinberg equilibrium. The allele and
genotype frequencies of these SNPs were compared between the cases and con-
trols using the 2 test or Fisher’s exact test. Unconditional logistic regression was
done to estimate the odds ratios (OR) and 95% confidence intervals (95% CI) of
the individual SNPs. The haplotypes were reconstructed according to the geno-
typing data and the linkage disequilibrium status of these nine SNPs.
Results: We did not find significant associations between IRF4 htSNPs and the
risk of DLBCL. However, the minor allele heterozygotes of the rs3021094 htSNP
of IL10 showed an increased risk of DLBCL (adjusted odds ratio = 1.453,
P=0.034). On 10-million permutation testing, this haplotype including rs3021094
variant allele was significantly associated with an increased risk of DLBCL
(P=0.001).
Summary / Conclusion: This study presents several novel aspects of the genet-
ic susceptibility to develop DLBCL. Our data do not statistically support the asso-
ciation between IRF4 htSNPs and risk for DLBCL. However, we demonstrate
that elevated DLBCL risk is associated with the rs3021094 htSNP of IL10. Larg-
er studies that will focus on the role of the rs3021094 htSNP of IL10 for develop-
ing DLBCL are needed in the future.
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PROGNOSTIC IMPACT OF EZH2 EXPRESSION, H3K27 TRIMETHYLATION
AND DNA METHYLATION IN DIFFUSE LARGE B CELL LYMPHOMA
S Lin1,* C Tsai2, S Chuang3, W Chou4
1Department of Internal Medicine, devision of oncology and hematology,
2Department of Anatomical Pathology, Far Eastern Memorial Hospital, New
Taipei City, 3Department of Pathology, Chi Mei Medical Center, Tainan, 4Depart-
ment of Internal Medicine, devision of hematology, National Taiwan University
Hospital, Taipei City, Taiwan

Background: International Prognostic Index (IPI) score is used to predict the
prognosis in diffuse large B cell lymphoma (DLBCL) for around 20 years. How-
ever, few molecular prognostic factors were proposed. Overexpression of
Enhancer of zeste homolog 2 (EZH2) and decreased histone 3-lysine 27 tri-
methylation (H3K27me3) are associated with poor prognosis in many cancers.
Promoter CpG island hypermethylation of tumor-suppressor genes is a com-
mon hallmark of all human cancers. 5-methylcytosine (5-mC) levels in cancer
cells can reflect the DNA hypermethylation status and measurement of 5-
hydroxymethylcytosine (5-hmC) levels may estimate the DNA demethylation
status in cancer cells. A unique EZH2 Tyr 641 somatic mutation was detected
in DLBCL and follicular lymphoma. However, the clinical implications of DNA
methylation status, DNA hydroxymethylation, EZH2 expression, the extent of
H3K27me3 and EZH2 Tyr 641 somatic mutation in DLBCL patients have not
been studied in a comprehensive or integrated way.
Aims: We aim to see significant impact of DNA methylation, DNA hydrox-
ymethylation, EZH2 expression levels and mutation status, and H3K27 trimethy-
lation on the clinical and biological presentation of DLBCL.
Methods: We enrolled the 110 DLBCL patients with complete remission (CR)
after standard chemotherapy. These patients included 45 consecutive patients
in Far Eastern Memorial Hospital and 65 consecutive patients in Chi Mei Med-
ical Center (diagnosed between 2002 and 2009). The demographic data, treat-
ment regimens, and response of disease were reviewed retrospectively.
Immunohistochemistry (IHC) was used to examine 5-mC, 5-hmC, EZH2 expres-
sion and the extent of H3K27me3 in formalin-fixed, paraffin-embedded biopsy
specimens of DLBCL. DNA extraction from the tissues was examined for EZH2
Tyr641 mutation. Statistical analysis was performed with the Stata statistical
software (Small Stata, version 11.0, Stata Corp, College Station, TX). 
Results: Statistical analysis was performed in 110 CR patients with Rituximab-
CHOP (R-CHOP) and CHOP regimen. Totally we recruited 70 male (64%) and
40 female (36%) with a median age 57 years. Sixty-three percent of the patients
had stage I/II disease. According to the IPI, 76% of the patients were classified
as low/low-intermediate risk (IPI=0-2). Thirty patients received CHOP-like reg-
imen and eighty patients received R-CHOP-like regimen as first-line chemother-
apy. The median observation time for overall survival (OS) in the 110 patients
was 49 mo. The clinical parameter of IPI score was correlated with OS. None
of 48 patients harbored EZH2 mutation at Tyr641. Low expression 5-mC tend-
ed to have lower H3K27me3 expression (P=0.019). And low expression 5-mC
tended to have lower 5-hmC expression (P=0.002). There was no obvious rela-
tionship between the expression of EZH2 and degree of H3K27me3 in DLBCL
tumor cells. There was no significant prognostic impact in single epigenetic
marker. Then we subdivide the patients by combination H3K27me3 with 5-
hmC. In this new-classification analysis, the high H3K27me3/ low 5-hmC
patients were associated with longer OS in univariate (P=0.013) and multivari-
ate analysis (P=0.017). 
Summary / Conclusion: High H3K27me3/ low 5-hmC expression was a pos-
sible favorable prognostic factor in DLBCL patients with CR after standard
chemotherapy. The incidence of EZH2 mutation at Tyr641 in our cohort is much
lower compared with western countries. Low expression 5-mC tended to have
lower H3K27me3 expression and low expression 5-mC tended to have lower
5-hmC in DLBCL tumor cells. Our study suggests epigenetic markers may be
an informative biomarker for prognosis prediction in DLBCL.

Figure 1. 

haematologica | 2013; 98(s1) | 127

Stockholm, Sweden, June 13 – 16, 2013



P299

BMI1 EXERTS ITS ONCOGENIC EFFECTS VIA ENHANCEMENT OF ANTI-
APOPTOTIC POTENTIAL IN MANTLE CELL LYMPHOMA
K Teshima1,* M Nara1, A Watanabe1, M Ito1, S Ikeda1, N Takahashi1, K Oshi-
ma2, M Seto3, K Sawada1, H Tagawa1
1Department of Hematology, Nephrology and Rheumatology, Akita University
Graduate School of Medicine, Akita, 2Department of Pathology, Kurume Uni-
versity, Kurume, 3Department of Molecular Medicine, Aichi Cancer Center
Research Institute, Nagoya, Japan

Background: Mantle cell lymphoma (MCL) is categorized as an indolent CD5+

B cell lymphoma and is associated with numerous genomic copy number alter-
ations, including 9p21 deletion (CDKN2A) and 10p12 amplification (BMI1). The
target gene of the 10p12 amplification is a proto-oncogene, BMI1. Its overex-
pression is recurrently observed in the blastoid variant of MCL, which suggests
BMI1 may play an important role in MCL tumorigenesis. Deletion of 9p21 is
seen in 40-50% of MCL cases and results in dysregulation of the tumor sup-
pressor gene CDKN2A, which encodes p16INK4a and p14ARF. Earlier studies
have shown that BMI1/Bmi1 exerts its oncogenic effects, at least in part, by
silencing the CDKN2A tumor suppressor locus, thereby promoting cell cycle
progression and suppressing apoptosis. Thus, Bmi1 has been thought to reg-
ulate CDKN2A in MCL. However, previous report showed that MCL recurrent-
ly exhibited both homozygous deletion of 9p21 (CDKN2A) and amplification of
10p12 (BMI1), suggesting that in that case, BMI1 regulates other tumor sup-
pressors.
Aims: The aim of this study is to determine the role of BMI1 in MCL, especial-
ly in relapsed cases. And we identify a functional role of apoptotic regulation of
BMI1.
Methods: We infected MCL cell lines with a robust inducible single-lentiviral
vector knockdown reagent, pLKO-Tet-On, encoding either a non-targeting con-
trol siRNA or a Bmi1-targeting siRNA (siBMI1). Then using puromycin selec-
tion, stable polyclonal lines were generated. Chip assays were performed by
use of SimpleCHIPTM Enzymatic Chromatin IP Kit (Cell Signaling Technology)
according to manufacturer’s protocol. 
Results: We first examined BMI1 expression in primary cases and found that
its expression was significantly higher at recurrence than at initial diagnosis.
Next, we found that transfection of siBMI1 induced apoptosis despite the
absence of CDKN2A. Chip assay showed that Bmi1 interacted with pro-apop-
totic genes (BCL2L11/Bim and PMAIP1/Noxa), which were recently shown to
be Bmi1 targets. We also found that Bcl2 was up-regulated in MCL.Finally, we
found that bortezomib, which is known to be a proteasome inhibitor, induced
apoptosis with down-regulation of Bmi1 and up-regulation of Bim and Noxa in
MCL.
Summary / Conclusion: We for the first time showed that BMI1/Bmi1 is asso-
ciated with disease progression in MCL. We found that Bmi1 negatively regu-
lates BCL2L11/Bim and PMAIP1/Noxa to exert an anti-apoptotic effects in MCL
cells, which carry homozygous 9p21 (CDKN2A) deletions.
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THE ROLE OF CXC–CHEMOKINES IL-6, IL-8 AND CXCR2 RECEPTOR IN
LYMPHOPLASMACYTIC LYMPHOMA: CORRELATIONS WITH MICROVAS-
CULAR CHARACTERISTICS AND CLINICAL FEATURES
G Levidou1,* T Tzenou2, M Kyrtsonis2, E Nikolaou2, N Kavantzas1, D Mal-
tezas2, K Xirokosta2, E Koulieris2, A Sepsa1, K Bitsanis2, I Pessach2, 
V Bartzis2, M Dimou2, P Panayiotidis2, G Pangalis2, E Patsouris1, 
P Korkolopoulou1
1Pathology, 2Haematology Section of the First Department of Propaedeutic
Internal Medicine, University of Athens, Medical School, Athens, Greece

Background: Increased neovascularisation is a vital process underlying the
development and progression of malignant neoplasms. Limited information on
the subject is available for Waldenstrom’s macroglobulinaemia/Lymphoplasma-
cytic lymphoma (WM/LPL), a rare and usually indolent B-cell lymphoma.
Aims: To evaluate the microvessel characteristics and IL-6, IL-8, CXCR2 and
VEGF expression in the bone marrow of WM/LPL patients and investigate any
possible correlation with disease characteristics and outcome. 
Methods: Sixty-three patients were studied (47 WM and 16 LPL) for whom
paraffin-embedded tissue from bone marrow trephine biopsies performed at
diagnosis, before treatment was available. The microvascular characteristics
were evaluated using CD34 stained slides. Microvessel density (MVD), total
vascular area (TVA) and several other size- and shape-related parameters
were quantified in the region of most intense vascularization using a comput-
erized image analysis software. Moreover, slides were immunostained with IL-
8, IL-6, CXCR2 and VEGF and evaluation was performed blindly using light
microscopy. A Histo-score (H-score) based on the percentage of stained neo-
plastic cells multiplied by staining intensity was calculated.
Results: Thirty-two, 25 and 6 patients were classified into low, intermediate and
high risk respectively, according to the IPSSWM staging system. Seventy-six
percent of the patients required treatment while 24% were asymptomatic and
were regularly followed. Median patients’ follow-up was 77 months. Microvas-
cular characteristics, i.e microvessel density (MVD), total vascular area (TVA)
and several other size- and shape-related parameters, were evaluated in CD34
stained bone marrow slides using computerized image analysis. A Histo-score
(H-score) based on the percentage of immunopositive neoplastic cells multi-
plied by staining intensity was calculated for IL-6, IL-8, CXCR2 and VEGF
immunohistochemical expression. MVD ranged from 7 to 393 µm2 (median
36,5) and TVA from 2681 to 102480 µm2 (median 32427). IL-6, IL-8, CXCR2
and VEGF expression was observed in 84%, 43%, 89% and 90% respective-
ly. A positive correlation between IL-6 and CXCR2 H-scores was observed; IL-
6 and VEGF H-scores correlated with hypoalbulinemia and increased serum
β2-microglobulin respectively and both with bone marrow lymphoplasmacytic
infiltration and MVD. The degree of angiogenesis, microvessel shape, VEGF
expression and CXCR2 expression correlated with a shorter time to first treat-
ment in multivariate analysis. 
Summary / Conclusion: In WM/LPL, increased expression of cytokines impli-
cated in neovascularization and microvessel augmentation confer a more
aggressive disease, reflected by an earlier need of treatment.
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HIV STATUS DOES NOT INFLUENCE THE OUTCOME OF PATIENTS 
DIAGNOSED WITH DLBCL TREATED WITH R-CHOP IN THE HAART ERA
R Coutinho1,* M Flook2, A Pria2, S Gandhi3, K Bailey4, P Fields5, K Cwynars-
ki4, A Wilson1, F Burns6, M Tenant-Flowers7, R Marcus3, C Orkin8, J Gribben1,
S Montoto1, M Bower2
1Centre for Haemato-Oncology, Barts Cancer Institute, QMUL, 2Medical Oncol-
ogy, Chelsea & Westminster Hospital, 3Haematological Medicine, King’s Col-
lege Hospital, 4Haematology, Royal Free Hospital, 5Haematology, Guys and St
Thomas Hospital, 6HIV Medicine, Royal Free Hospital, 7Sexual Health, King’s
College Hospital, 8Infection and Immunity, Barts and The London NHS Trust,
London, United Kingdom

Background: The prognosis of patients with HIV and Diffuse Large B-cell Lym-
phoma (DLBCL) has improved considerably since the advent of HAART,
approaching that of patients with DLBCL in the general population when treat-
ed with the same chemotherapy regimens.
Aims: To analyze the outcome of patients diagnosed with DLBCL treated with
R-CHOP in the HAART era according to HIV status. 
Methods: From 2003 to June 2011, 294 patients were newly diagnosed with
DLBCL at 5 university hospitals in London and treated with R-CHOP chemother-
apy. The cohort comprised 208 HIV negative (HIV-) patients from St
Bartholomew’s Hospital and 86 HIV positive (HIV+) patients from that hospital
and 4 other London Hospitals. In the same study period, a further 90 patients
(48 with HIV infection) were diagnosed with DLBCL and offered different regi-
mens (R-CODOX M-IVAC: 22 HIV+/20 HIV-). CNS prophylaxis was given
according to each centre policy. Clinical features according to HIV status were
compared using chi-square or Fisher’s exact test. Survival analysis was per-
formed using the Kaplan-Meier method and log-rank test. Multivariate analysis
was done using the Cox regression proportional hazards model.
Results: Patients characteristics according to HIV status are shown in Table
1. HIV+ patients had significantly more B-symptoms and had more extranodal
sites of disease at diagnosis, with more common involvement of the gastro-
intestinal tract, lung and spleen than HIV- controls. Central nervous system
involvement was rare and similar between groups. The proportion of patients
with high risk disease according to the International Prognostic Index was sim-
ilar between groups. The HIV viral load (VL) was undetectable at the time of
DLBCL diagnosis in 25 of 82 (30%) patients with available data. Forty-seven
patients (57%) had a CD4 count <200/mL and 15% a CD4 count <50/mL. The
majority (80/86; 93%) of patients with HIV infection received HAART concomi-
tantly during chemotherapy. Response rate and median duration of response
were similar for both cohorts. After a median follow-up of 45 months, 30 patients
relapsed after achieving CR, including four HIV+ patients. Ninety-five patients
have died (18 HIV+ patients), 72 of them due to DLBCL. Four patients (2 HIV+
and 2 HIV-) died due to treatment toxicity. Survival was similar with 2-year
event-free survival (EFS) of 65% (95%CI: 56–72) for HIV+ and 59% (95%CI:
46–69) for HIV- cohort (P=NS). Five-year overall survival (OS) was 88%
(95%CI: 80–92) and 79% (95%CI: 67–87) for HIV+ and HIV- patients respec-
tively (P=0.05). HIV status did not predict OS or EFS on multivariate analysis
including all variables comprising the IPI and HIV status.
Summary / Conclusion: In this retrospective study, patients diagnosed with
DLBCL in the setting of HIV infection have more systemic symptoms and extra-
nodal involvement. However this did not translate in a larger proportion of
patients with high risk disease according to the IPI. HIV status does not influ-
ence the outcome of patients diagnosed with DLBCL treated with R-CHOP in
the HAART era.

Table 1. Clinical characteristics of the patients included in the study.
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ALLOGENEIC-STEM CELL TRANSPLANTATION UPFRONT IN THE TREAT-
MENT OF PATIENTS WITH ADVANCED T-CELL LYMPHOMA: AN INTEN-
TION-TO-TREAT ANALYSIS FROM A SINGLE INSTITUTION.
M Loirat1,* P Chevallier1, C Leux1, A Moreau2, T Guillaume1, T Gastinne1, 
J Delaunay1, N Blin1, B Mahé1, V Dubruille1, K Augel-Meunier1, P Peterlin1, 
H Maisonneuve3, N Juge-Morineau4, H Jardel5, P Moreau1, M Mohty6, S Le
Gouill1
1hematology, 2anatomopathology, Nantes University Hospital, Nantes, 3hema-
tology, La Roche Sur Yon Hospital center, La Roche Sur Yon, 4hematology, Clin-
ical Center, Catherine de Sienne, Nantes, 5hematology, Vannes hospital cen-
ter, Vannes, 6Hospital center Saint Antoine, Paris, France

Background: Non-cutaneous T-cell lymphomas (TCL) have a dismal outcome
(except for ALK + anaplastic T-cell lymphoma) compared to B-cell lymphomas.
Polychemotherapy regimens like CHOP remain standard of care but usually fail
to cure most patients. Autologous stem cell transplantation (ASCT) upfront has
been evaluated in several retrospective and few prospective studies. Results
are heterogeneous and not comparable from one study to another. Experience
regarding allogeneic-stem cell transplantation (allo-SCT) in TCL is still sparse.
Allo-SCT is often, if not always, proposed as a salvage option for heavily pre-
treated relapsed or refractory patients. Thus, its role in the therapeutic arsenal
of TCL remains to be established. However, a previous large study suggested
that allo-SCT can cure relapsed/refractory patients (Le Gouill et al, JCO 2008). 
Aims: We initiated a single centre homogenous and pre-defined treatment
algorithm addressing the role of allo-SCT upfront for patients with advanced
TCL. All patients aged <70 y. (except alk + ALTC) with stage >I disease at time
of diagnosis that were referred to our institution were systematically planned to
receive CHOP or CHOP-like induction chemotherapy followed by allo-SCT
upfront from an HLA-matched related or unrelated donor or cord blood cells
(CBU).
Methods: From November 2004 to December 2012, 49 patients met these cri-
teria. Diagnosis were PTCL-NOS in 33 cases, AITL in 4 cases, Alk neg ALTCL
in 7 cases; T/gd lymphoma in 2 cases or other entities in 3 cases. Median age
at diagnosis was 50y (range, 29-67y). Thirty-one patients were males. IPI score
was >or= to 2 in 35 cases, while 20 patients presented with at least two extra-
nodal localizations. An HLA-matched donor (sibling in 15 cases, unrelated in
17 cases or suitable CBU units (n=7)) could be found for 39 patients. Overall,
15 patients (20%) reached CR and 25 patients (50%) reached PR. Eighteen
patients had to receive salvage chemotherapy (high-dose aracytine in 8 cas-
es; pentostatin in 4 cases and other in 6 cases). After salvage chemotherapy,
two patients reached CR and 8 reached PR. Among these patients, 7 could pro-
ceed to allo-SCT. In all, 29 patients (60%) out of the total 49 patients proceed-
ed to allo-SCT (mainly using a reduced-intensity conditioning regimen). 20
patients did not proceed to allo-SCT because of progressive disease (n=13),
absence of matched donor (n=3), unfit patients with comorbidities (n=3) or
patient refusal (n=1). Disease status prior to allo-SCT was CR1 in 12 cases and
PR1 in 17 cases. Of note, three patients underwent ASCT prior allo-SCT
because graft was not available on time.
Results: In the whole series of 49 patients, median follow-up (mFU) was 16.3
months. 1 and 2 years-PFS rates calculated from diagnosis were 56 % (CI95%;
43.6-71.5) and 51.3% (CI95%; 39-67.5), respectively. One and 2-years-OS
were 60 % (CI95%; 47.7-75.2) and 50.3 % (CI95%; 40.6-69.2), respectively. For
allo-SCT patients (n=29), 1- and 2y-PFS calculated from time of allo-SCT
(mFU= 32.2 months) were 64.7% (CI 95%; 49.2-85.0) and 60.4 % (CI95%;
44.5-81.9); 1- and 2y-OS were 71.6 (CI95%; 56.7-90.4) % and 71.6 (CI95%;
56.7-90.4), respectively. Nine transplanted patients (including 2 patients in CR
at time of allo-SCT) patients died. Causes of death were: disease progression
(n=6) or toxicity (n=3). TRM at 1 year was 8.2% (CI95%; 0-18.5). In the non-
transplanted group (n=20), only 6 patients are still alive.
Summary / Conclusion: In conclusion, the current series suggests that allo-
SCT is feasible with low toxicity rate when performed upfront in responder
patients and it can provide long term disease control. However, the intention-
to-treat analysis suggests that only 60% of patients that were planned to under-
go allo-SCT at diagnosis could be actually transplanted. Absence of response
after induction chemotherapy was the major reason for patients not undergo-
ing allo-SCT, underlining the urgent need for new therapeutic options to increase
response rates in this yet incurable disease.
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INTRATHECAL METHOTREXATE IS NOT EFFECTIVE IN PREVENTING
CENTRAL NERVOUS SYSTEM RELAPSE IN DIFFUSE LARGE B-CELL
LYMPHOMA PATIENTS TREATED WITH R-CHOP
N Tomita1,* H Takasaki2, Y Ishiyama1, K Kishimoto3, D Ishibashi4, S Koyama5,
Y Ishii1, H Takahashi2, A Numata3, R Watanabe2, T Tachibana3, R Ohshima6,
M Hagihara1, C Hashimoto7, S Takemura6, J Taguchi5, K Fujimaki6, R Sakai2,
S Motomura2, Y Ishigatsubo1
1Internal Medicine and Clinical Immunology, Yokohama City University Grad-
uate School of Medicine, 2Medical Oncology, Kanagawa Cancer Center,
3Hematology, Yokohama City University Medical Center, Yokohama, 4Hema-
tology, Yokosuka City Hospital, Yokosuka, 5Hematology, Shizuoka Red Cross
Hospital, Shizuoka, 6Hamatology/Immunology, Fujisawa City Hospital, Fuji-
sawa, 7Hematology, Yamato City Hospital, Yamato, Japan

Background: Central nervous system (CNS) relapse is a serious complication
of diffuse large B-cell lymphoma (DLBCL), occurring in approximately 5% of
patients. Rituximab (R) does not strongly penetrate the blood-brain barrier, and
therefore, CNS relapse continues to be of great concern even in an era when
R is routinely administered.
Aims: To evaluate the extent to which CNS prophylaxis is achievable using
intrathecal methotrexate (IT-MTX) in DLBCL patients.
Methods: A total of 362 patients with newly diagnosed DLBCL received 6
cycles (maximum 8 cycles) of full-dose R-CHOP therapy between 2003 and
2009. Of these patients, 322 who achieved complete remission (CR) were
enrolled in this study. Patients more than 70 years old with an Eastern Coop-
erative Oncology Group performance status (PS) greater than 1 were exclud-
ed if they were treated with a reduced dose but were included if they were
treated with full-dose R-CHOP, at the discretion of the attending physician.
Reduction of the initial therapy dose by more than 20% because of a major
comorbidity was also an exclusion criterion. CNS prophylaxis was consisted of
4 doses of 15mg/body IT-MTX with 25 mg hydrocortisone administered once
CR was achieved. In general, CNS prophylaxis was administered to patients
with at least one of the following factors at presentation: 1) a lactate dehydro-
genase (LDH) level equal to or more than twice the upper normal limit; 2) the
presence of a bulky mass of at least 10cm in diameter; 3) a PS of more than
1; or involvement of the 4) bone marrow, 5) skin, 6) testicles, 7) nasal/paranasal
tissue, 8) bone, 9) or breast. Although CNS prophylaxis was generally per-
formed only for patients aged less than 70 years received prophylaxis at the
discretion of the attending physician. CNS relapse was defined as the detec-
tion of malignant cells in cytocentrifuged preparations of cerebrospinal fluid or
intracranial mass on computed tomography or magnetic resonance imaging.
Results: The median age of the 322 patients (male, 188: female, 134) was 64
years (range, 18-80 years). The median follow-up time was 61 months. Forty
patients (12%) received CNS prophylaxis (group A) and the remaining 282
patients (88%) did not (group B). CNS relapse during the first complete remis-
sion (1CR) was noted in 3 patients in group A (8%) and in 8 patients in group
B (4%) although this difference was not statistically significant. The median
time between the initiation of R-CHOP and the CNS relapse was 8.2 months
(range, 3.5-34.0 months). The cumulative incidence of CNS relapse was 3.6%
at 3 years. The 3-year survival rate of the 11 patients with CNS relapse during
1CR was 62%. CNS relapse was of the parenchymal type in 2 patients and of
the combined (leptomeningeal and parenchymal) type in 1 patient in group A
and of the leptomeningeal type in 1 patient, of the parenchymal type in 5
patients, and of the combined type in 2 patients in group B. In subgroup analy-
ses of patients with each risk factor for CNS relapse described above the inci-
dence of CNS relapse was not statistically different between groups A and B.
Furthermore, in subgroup analyses of patients with advanced stage disease,
high/high-intermediate risk as defined by the International Prognostic Index, an
elevated LDH level, and involvement of at least 2 extranodal sites, the incidence
of CNS relapse was not statistically different between groups A and B.
Summary / Conclusion: In DLBCL patients treated with R-CHOP, IT-MTX
administration was not an effective prophylaxis for CNS relapse. Alternative
strategies such as intravenous MTX should be evaluated because most CNS
relapses were of the parenchymal type.
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R-CHOP21 VS R-CHOP14 IN 1024 DIFFUSE LARGE B-CELL LYMPHOMA
PATIENTS: RESULTS FROM A MULTICENTRE RETROSPECTIVE STUDY
OF FONDAZIONE ITALIANA LINFOMI (FIL) 
L Rigacci1,* B Puccini1, M Giuseppina Cabras2, A Fabbri3, L Nassi4, G Musura-
ca5, A Mamusa2, S Franceschetti4, E Orciuolo6, A Lucchesi5, E Finolezzi7, S
Gandolfi8, A Chiappella9, M Spina10, A Pietrini3, D Dessi’2, F Ghio6, F Fabbri5,
A Di Rocco7, M Balzarotti8, G Gaidano4, M Martelli7, U Vitolo9, A Bosi11
1Haematology, AOU Careggi, Firenze, 2Haematology, Ospedale Businco,
Cagliari, 3Haematology, Ospedale Le Scotte, Siena, 4Haematology, Azienda
Ospedaliera “Maggiore della Carità”, Novara, 5Haematology, IRCCS IRST, Mel-
dola, 6Haematology, Azienda Ospedaliera, Pisa, 7Haematology, Università La
Sapienza, Roma, 8Haematology, Humanitas Cancer Centre, Rozzano Milano,
9Haematology, AO Città della Salute e della Scienza, Torino, 10Haematology,
IRCCS CRO, Aviano, 11Haematology, AOU Careggi, Cagliari, Italy

Background: Diffuse large B cell lymphoma (DLBCL) is the most common his-
totype of non-Hodgkin’s lymphoma. R-CHOP21 (C21) is considered the stan-
dard therapy but a large number of studies tested the dose dense regimen R-
CHOP14 (C14).
Aims: The aim of our multicenter retrospective study was to evaluate the effi-
cacy in terms of Overall Survival (OS) and Progression free survival (PFS) of
the two regimens C21 and C14 in a large cohort of patients (pts) with a diag-
nosis of DLBCL or follicular grade IIIb lymphoma, treated with curative intent.
Methods: Patients diagnosed between January 2002 to December 2011 were
considered for the study: 1024 pts were collected in thirteen Italian Haematoloy
Departments, all pts included in the analysis were treated consecutively over
a period of time decided by each centre.
Results: 702 were treated with C21 and 322 were treated with C14. The two
cohorts of pts were balanced for all clinical characteristics excepted for age
higher than 60 years (66% in C21 vs 37% in C14 (P 0.000)), high-intermedi-
ate and high risk IPI (33% C21 vs 28% C14; P 0.01). All pts in C14 used pri-
mary prophylaxis with G-CSF, and patients treated with C21 used G-CSF as
secondary prophylaxis. After induction therapy 817 pts (80%) obtained a com-
plete remission: 553/702 (79%) after C21 and 264/322 (82%) after C14. After
a median period of observation of 36 months 101 pts out of 817 CR pts
relapsed, 69/553 (12,4%) in the C21 arm and 32/264 (12.1%) in the C14 arm.
OS at 3 years was 81% in C21 and 85% in C14 (P:0.1); PFS was 70% in C21
and 72% in C14 (P:0.4). Univariate statistical analysis showed that OS was sig-
nificantly superior in younger pts (<60 year), Ann Arbor stage I-II, absence of
B-symptoms, no bulky disease, negative bone marrow biopsy, low and low-
intermediate risk IPI; PFS was significantly superior for the same characteris-
tics. Multivariate analysis showed that OS was affected by age (P .002) and IPI
(P .0000) and PFS by stage (P .002) and IPI (P .0000). The results of univari-
ate analysis performed stratifying for therapy shown that C14 is able to over-
come some negative prognostic factors as symptoms and bulky disease at
diagnosis. No differences in haematological or extra-haematological toxicities
were observed in the two arms; four deaths for sepsis were observed (1 in C14
and 3 in C21).
Summary / Conclusion: Our results confirm that C14 does not improve either
OS or PFS in comparison with standard C21 in the whole lymphoma popula-
tion analysed. However, we observed in univariate analysis that the intensified
therapy reduced the prognostic impact on OS of some important factors such
as symptoms and bulky disease in comparison with standard C21, suggesting
that C14 could be useful in a subset of pts. Due to the retrospective nature of
this study these results should be confirmed in prospective multicentre stud-
ies.
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SINGLE-AGENT LENALIDOMIDE IN RELAPSED/REFRACTORY MANTLE
CELL LYMPHOMA: A COMBINED ANALYSIS FROM THE MCL-001, NHL-
002, AND NHL-003 STUDIES
T Witzig1,* J Vose2, P Zinzani3, T Habermann1, J Tuscano4, R Sinha5, 
M Williams6, J Drach7, R Ramchandren8, S Besisik9, L Zhang10, S Cicero10,
T Fu10, A Goy11
1Mayo Clinic, Rochester, 2Nebraska Medical Center, Omaha, United States,
3Institute of Hematology “Seràgnoli”, University of Bologna, Bologna, Italy, 4UC
Davis Cancer Center, Sacramento, 5Emory University Winship Cancer Institute,
Atlanta, 6University of Virginia Health System, Charlottesville, United States,
7Medical University of Vienna, Oncology, Vienna, Austria, 8Karmanos Cancer
Institute, Detroit, United States, 9Istanbul University Faculty of Medicine, Istan-
bul, Turkey, 10Celgene Corporation, Summit, 11John Theurer Cancer Center at
HUMC, Hackensack, United States

Background: Mantle cell lymphoma (MCL) patients (pts) with relapsed/refrac-
tory disease have a poor overall prognosis and limited treatment options fol-
lowing bortezomib. Lenalidomide is an immunomodulatory agent with consis-
tent clinical activity and a predictable safety profile, as shown in multiple phase
II studies of relapsed/refractory pts with aggressive non-Hodgkin lymphoma,
including MCL following bortezomib treatment.
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Aims: Evaluate the combined efficacy and safety of single-agent lenalidomide
in pts with relapsed/refractory MCL from 3 phase II studies: MCL-001 (n=134),
NHL-002 (n=15), and NHL-003 (n=57).
Methods: Lenalidomide was given at 25 mg/day PO on days 1-21 of each 28-
day cycle in pts with relapsed/refractory MCL as tolerated for 52 weeks (NHL-
002) or until disease progression (NHL-003 and MCL-001). Efficacy data were
examined by investigators for NHL-002 and independent central review for
MCL-001 and NHL-003 studies.
Results: Relapsed/refractory MCL pts (N=206) had a median age of 67 years
(range 33-84); 63% were ≥65 years, and 91% had stage III/IV disease. Pts
received a median of 4 prior therapies (range, 1-13); 51% received ≥4 prior reg-
imens and 76% had prior bortezomib. The efficacy data across studies are
shown on Table 1: ORR was 32% (10% CR/CRu), median TTR of 2.1 months,
and median DOR 16.6 months (not reached for CR/CRu pts at 38.9+ months).
Kaplan-Meier estimates showed a median PFS of 5.4 months and OS of 23.9
months. The mean daily dose of lenalidomide was 21 mg. The most common
grade 3/4 adverse events (AEs) were 44% neutropenia, 29% thrombocytope-
nia, 11% anemia, 7% fatigue. Other any-grade AEs included 7% tumor flare
reaction, 7% venous thromboembolic events, and 3% invasive second primary
malignancies. Lenalidomide treatment provided a consistent ORR across all
subgroups except in patients with high LDH.
Summary / Conclusion: Relapsed/refractory MCL pts showed a consistent
and predictable safety profile among 3 phase II studies of single-agent lenalido-
mide. The response to lenalidomide was rapid and durable in heavily pretreat-
ed pts, including pts who received prior bortezomib.

Table 1. Efficacy of lenalidomide in relapsed/refractory MCL.
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PHARMACOKINETIC/PHARMACODYNAMIC MODELING OF THE BISPE-
CIFIC T-CELL ENGAGER ANTIBODY BLINATUMOMAB IN PATIENTS WITH
NON-HODGKIN’S LYMPHOMA
Y Hijazi1,* M Klinger1, A Schub1, B Wu2, M Zhu2, P Kufer1, A Wolf1, D Nagors-
en3
1Amgen Research (Munich) GmbH, Munich, Germany, 2Pharmacokinetics &
Drug Metabolism, 3Clinical Development, Amgen Inc., Thousand Oaks, United
States

Background: Blinatumomab (AMG 103) is a novel, anti-CD19/anti-CD3 bispe-
cific, T-cell engager (BiTE®) antibody that redirects T-cells to CD19+ B-cells,
resulting in target-specific B-cell lysis.
Aims: Using a pharmacokinetic/pharmacodynamic (PK/PD) modeling
approach, we evaluated the exposure-response relationship in patients with
non-Hodgkin’s lymphoma (NHL) who received blinatumomab in a phase 1
study.
Methods: Patients (N=76) with NHL received blinatumomab by continuous
intravenous (cIV) infusion at doses ranging from 0.5−90 μg/m2/d in 4- or 8-
week cycles. All patients provided written informed consent. PK parameters of
blinatumomab were determined. Pharmacodynamic responses during blinatu-
momab treatment included peripheral B- and T-lymphocyte counts, serum
cytokine levels, and sum of the products of the greatest diameters of tumor size
in lymph nodes (SPD) at the end of treatment. Blinatumomab concentration in
the serum at steady state (Css) and the cumulative area under the concentra-
tion–time curve (AUCcum) over the period before the evaluation of SPD were
used to determine the exposure-SPD relationship.
Results: Blinatumomab exhibited linear pharmacokinetics at the doses tested.
The early pharmacodynamic response to blinatumomab was characterized by
B-cell depletion, T-cell redistribution, and transient cytokine release. Following
cIV infusion at doses from 0.5−90 μg/m2/d, B-cells declined at a first-order rate
with a dose-dependent rate constant ranging from 0.16−1.0 h−1, resulting in
complete B-cell depletion within 48 hours at doses ≥5 μg/m2/d. T-cell counts
decreased in a dose-independent manner within 24 hours of initiation of infu-

sion, completely returning to baseline within 2 weeks. Cytokine elevation of
greater frequency and magnitude was observed only in some patients who
received higher blinatumomab doses. Cytokine elevation was transient and
levels were highly variable across patients but diminished within 48 hours after
start of infusion. The blinatumomab exposure-SPD relationship was best
described by an inhibitory Emax model (E = E0-(Imax*C)/(IC50+C)). According to
the model estimation, a Css of 2141 pg/mL and AUCcum of 1381 μg· h/L would
result in a 50% reduction in SPD. These exposure levels could be achieved with
a blinatumomab dose of 54 µg/m2/d administered over 4 weeks.
Summary / Conclusion: Blinatumomab doses ≥5 μg/m2/d completely deplet-
ed B lymphocytes from the circulation, with a depletion rate proportional to the
dose. Blinatumomab Css and AUCcum were correlated with tumor reduction. Tis-
sue accessibility and tumor microenvironment may explain why higher doses
and a longer time were required for tumor reduction, compared with peripher-
al B-cell depletion. This PK/PD model can be used to inform dose selection for
future studies of blinatumomab in NHL.
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INFERIOR OUTCOME OF ELDERLY DLBCL PTS WITH 25-OH VITAMIN D
DEFICIENCY TREATED WITH CHOP PLUS RITUXIMAB: RESULTS OF THE
RICOVER-60 TRIAL OF THE GERMAN HIGH-GRADE NON-HODGKIN LYM-
PHOMA STUDY GROUP DSHNHL
J Bittenbring1,* M Achenbach1, B Altmann2, M Ziepert2, J Reichrath3, J Geisel4,
E Regitz1, N Murawski1, C Zwick1, G Held1, M Pfreundschuh1
1Internal Medicine I, Saarland University Medical School, Homburg, 2IMISE,
University of Leipzig, Leipzig, 3Dermatology, 4Central Laboratory, Saarland
University Medical School, Homburg, Germany

Background: Vitamin D deficiency was shown to be is associated with a worse
outcome in patients with non-Hodgkin’s lymphoma (Drake et al., 2010).
Aims: To study whether this observation could be confirmed in patients with
aggressive B-cell lymphomas treated uniformly within a prospective trial, we
analyzed 25-OH vitamin D serum levels in patients treated within the RICOV-
ER-60 trial of the DSHNHL.
Methods: 25-OH Vitamin D serum levels were determined with a commercial
chemoluminescence immunoassay in the serum from elderly patients of the
RICOVER-60 trial which compared 6 or 8 cycles of CHOP, both with and with-
out rituximab.
Results: 193 of 359 pts (53.8%) had vitamin D deficiency (<10 ng/mL) and
165/359 patients (46.0%) had vitamin D insufficiency (10-30 ng/ml) according
to current definitions. When treated with R-CHOP, patients with vitamin D lev-
els ≤8 ng/ml had a 3-year EFS of 59% compared to 79% of patients with vita-
min D serum levels >8 ng/ml; the respective figures for 3-year overall survival
were 70% and 82%, respectively. In R-CHOP pts these differences were sig-
nificant in a multivariable analysis adjusting for IPI risk factors with a hazard ratio
(HR) of 2.1 (P=0.008) for EFS and a HR of 1.9 (P=0.040) for OS. In pts treat-
ed without R effects of vitamin D deficiency were significant only for OS (HR
1.8; P=0.025), but not with respect to EFS (HR 1.2; P=0.388). These results
were confirmed in an independent validation set of 63 patients treated within
the prospective RICOVER-noRx study. 
Summary / Conclusion: Vitamin D deficiency is with a significantly worse out-
come of patients with DLBCL treated with R-CHOP. The stronger adverse effect
of vitamin D deficiency in patients receiving rituximab suggests that vitamin D
deficiency interferes with the mechanisms of action of this antibody. A prospec-
tive study evaluating the effects of vitamin D substitution on outcome of patients
receiving R-CHOP is warranted. 
Supported by Deutsche Krebshilfe.
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SUBCUTANEOUS RITUXIMAB AND CHEMOTHERAPY ACHIEVES SIMI-
LAR TROUGH LEVELS, SAFETY, AND RESPONSE AS INTRAVENOUS RIT-
UXIMAB IN FIRST-LINE FOLLICULAR LYMPHOMA: STAGE 1 RESULTS
OF THE PHASE 3 SABRINA STUDY
A Davies1,* F Merli2, B Mihaljević3, N Siritanaratkul4, P Solal-Céligny5, 
A Boehnke6, C Berge6, C McIntyre7, M Barrett7, D MacDonald8
1Cancer Research UK Centre , University of Southampton, Southampton, Unit-
ed Kingdom, 2Hematology Unit, Azienda Ospedaliera Santa Maria Nuova, Reg-
gio Emilia, Italy, 3Clinic of Hematology, Clinical Center Serbia School of Medi-
cine, Belgrade, Serbia, 4Division of Hematology, Department of Medicine, Siri-
raj Hospital, Bangkok, Thailand, 5Centre Jean Bernard, Le Mans, France, 6Clin-
ical Development, F. Hoffmann-La Roche Ltd, Basel, Switzerland, 7Clinical
Pharmacology, Roche Products Ltd, Welwyn Garden City, United Kingdom,
8QEII Health Sciences Centre, Halifax, Canada

Background: Rituximab (R) plus chemotherapy induction followed by mainte-
nance R is the backbone therapy for follicular lymphoma (FL). Intravenous R
(RIV) administration time and patient convenience could be improved by the
development of a subcutaneous formulation (RSC).
Aims: RSC is expected to have similar efficacy if it achieves non-inferior serum
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Ctrough levels compared with RIV.
Methods: SABRINA (BO22334; NCT01200758) is a 2-stage phase 3 study of
RSC or RIV plus chemotherapy (≤8 cycles CHOP [cyclophosphamide, doxoru-
bicin, vincristine, prednisone] or 8 cycles CVP [cyclophosphamide, vincristine,
prednisone]) followed by RSC or RIV maintenance in patients with FL. All
patients gave informed consent. The stage 1 primary objective was to esti-
mate the mean serum Ctrough,SC:Ctrough,IV ratio at day 21 of induction cycle 7
for RSC 1400 mg and RIV 375 mg/m2 given every 3 weeks. The non-inferiority
limit was ΘL=0.8. Here we report stage 1 end-of-induction outcomes.
Results: Patients with previously untreated confirmed CD20-positive grade1,2,
or 3a FL (n=127) were randomized to RSC (n=63) or RIV (n=64). Patients were
stratified by Follicular Lymphoma International Prognostic Index score,
chemotherapy, and region. In each arm, approximately 63% received CHOP
and 37% received CVP chemotherapy. RIV was given in the first induction cycle
regardless of randomization. At day 21 of induction cycle7, geometric mean
serum Ctrough levels were 134.6 μg/mL for RSC (n=48) and 83.1 μg/mL for RIV

(n=54). Ctrough,SC:Ctrough,IV was 1.62 (90% confidence interval [CI]: 1.36–1.94);
SC non-inferiority was demonstrated by the lower limit of the CI exceeding the
non-inferiority limit of 0.8. The geometric mean area under the curve (AUC) ratio
(AUCSC:AUCIV) was 1.378 [90% CI: 1.241–1.530]. After a median follow-up of
approximately 9 months, each arm had similar rates of all-grade adverse events
(n=57 [92%] SC; n=57 [88%] IV) and grade 3/4 adverse events (n=29 [47%]
SC; n=30 [46%] IV). Neutropenia was the only grade 3/4 adverse event in
>10% of patients (26% SC, 22% IV) and was not associated with increased
infection rates. Administration-related reactions (ARRs) occurred in 31 (50%)
RSC patients and 21 (32%) RIV patients. 1 and 3 patients in the RIV and RSC

arms, respectively, had a grade 3 ARR; none had a grade 4 ARR. ARRs (all
grades) in ≥5% of RSC and RIV arms were: erythema (8% vs 3%), pruritus (6%
vs 3%), chills (3% vs 6%), injection site erythema (10% vs 0%), and vomiting
(3% vs 6%). Investigator-assessed overall response rates were 90.5% (95%
CI: 80.4–96.4) in RSC patients and 84.4% (95% CI: 73.1–92.2) in RIV patients.
Complete response (confirmed/unconfirmed) rates were 46.0% (29/63 patients,
95% CI: 33.4–59.1) for RSC patients and 29.7% (19/64 patients, 95% CI:
18.9–42.4) for RIV patients. Stable and progressive disease rates were similar
in each arm. Consistent with the investigator assessment, results of an inde-
pendent response review indicate that the switch to SC administration does not
impair the anti-lymphoma activity of R.
Summary / Conclusion: The observed serum RSC Ctrough level was non-infe-
rior to the RIV Ctrough level at day 21 of induction cycle 7. RSC demonstrated
comparable investigator-assessed ORR and CR rates, which were in line with
those obtained upon independent review. The safety profile was similar. Stage
1 patients are continuing maintenance treatment; stage 2 has begun recruit-
ment. In conclusion, subcutaneous R administration (1400 mg) is feasible, with
a safety profile and efficacy similar to those obtained from intravenous admin-
istration. 
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A MULTICENTER, RANDOMIZED PHASE III STUDY OF RITUXIMAB AS
MAINTENANCE TREATMENT VERSUS OBSERVATION ALONE IN
PATIENTS WITH AGGRESSIVE B-CELL LYMPHOMA: THE AGMT NHL13
TRIAL
U Jäger1,2,3,* M Trneny4, H Melzer1,2,3, M Praxmarer3,5, M Fridrik3,6, W Nawa-
rawong7, B Mihaljevic8, O Ilhan9, V Ballova10, M Hedenus11, L Hsiao12, 
J Thaler3,13, G Weidinger3,14, F Keil3,15, C Dittrich3,16, C Skrabs1,2,3, A Kling-
ler3,5, R Greil3,17
1Department of Medicine I, 2Comprehensive Cancer Center, Medical Univer-
sity of Vienna, Vienna, 3Arbeitsgemeinschaft Medikamentöse Tumortherapie,
AGMT, Salzburg, Austria, 4Institute of Hematology and Blood Transfusion, Ist
Dept Medicine, 1st Fac Medicine, Charles University, General Hospital, Praha,
Czech Republic, 5Assign Data Management and Biostatistics GmbH Assign
Group, Innsbruck, 63rd Dpt. of Medicine, AKH-Linz, Linz, Austria, 7Dept. of
Internal Medicine, Chiang Mai University, Faculty of Medicine, Chiang Mai,
Thailand, 8Clinic for Hematology, Clinical Center Serbia, Belgrade, Serbia,
9Dept. of Hematology, Ankara University School of Medicine, Ankara, Turkey,
10NOU, Bratislava, Slovakia, 11Dept. of Internal Medicine, Sundsvall Hospital,
Sundsvall, Sweden, 12Division of Hematology and Oncology, Department of
Medicine, Taipei Veterans General Hospital, taipei, Taiwan, 13Dept. of Internal
Medicine IV, Wels-Grieskirchen Hospital, Wels, 141st Medical Department, Lan-
desklinikum Wiener Neustadt, Wiener Neustadt, 153rd Medical Department,
Hanusch Hospital, 16LBI-ACR & ACR-ITR VIEnna, KFJ Spital, Vienna,
17Department of Internal Medicine III, Private Medical University of Salzburg,
Salzburg, Austria

Background: The clinical impact of maintenance treatment after intensive
induction immunochemotherapy in diffuse large B-cell lymphoma (DLBCL) is
still unclear. Rituximab (R) maintenance was not superior to observation in the
ECOG 4494 study (Habermann TM et al. J Clin Oncol. 2006;24:3121-7), which
was unfortunately not fully powered for this analysis.
Aims: The Austrian Study Group (AGMT) initiated a clinical trial (NHL13,
Eudract Nr. 2005-005187-90, http://www.clinicaltrials.gov/ ct2/show/
NCT00400478?term=ML+18223&rank=1) to investigate the value of R main-

tenance in patients with DLBCL and follicular lymphoma grade 3B (FL G3B) in
complete or unconfirmed complete remission (CR, CRu) after induction with R-
CHOP-like chemotherapy (Figure 1).
Methods: In the NHL13 multicenter, prospective trial 683 previously untreat-
ed adult patients with DLBCL (N=662) or FL G3B (N=21) recruited in 27 coun-
tries (163 sites) between June 2004 and September 2008 were randomized.
Inclusion criteria were DLBCL at all stages in CR or CRu after treatment with
4 to 8 cycles of R-CHOP like therapy. Patients were randomized between R
maintenance (375 mg/m2 every 2 months for 2 years) (N=338) and observa-
tion only (N=345). The last patient received R in September 2010. The study
was closed after 148 events had been reached in March 2012. 
The primary endpoint of this study was event-free survival. Secondary end-
points included progression-free survival and overall survival. Data will be
analysed using a Cox regression model.
Results: Both arms were well balanced regarding clinical presentation, sex or
prognostic indices at study entry. No major safety signals were seen in 2
planned interim analyses. In the interim analysis in 2010 a significantly higher
rate of infections (mainly NCI CTC V 2.0 grade 1 or 2) was noted in female
patients in the R arm (P=0.004). Final analysis will be performed in March 2013
and the data will be presented at the meeting.
Summary / Conclusion: The AGMT NHL13 trial should provide a definitive
answer to the question whether Rituximab maintenance therapy is beneficial
for patients with DLBCL and FL G3B in general or in particular subgroups.

Figure 1. NHL13 Srudy design.
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PIXANTRONE MONOTHERAPY IN HISTOLOGICALLY CONFIRMED,
RELAPSED OR REFRACTORY AGGRESSIVE B-CELL NON-HODGKIN
LYMPHOMA: POST HOC ANALYSIS FROM A PHASE III TRIAL
R Pettengell1,* P Theocharous2, P Cernohous3, L Wang3, J Singer3, 
H Myint3
1Department of Haematology, St George’s Hospital, 2CTI Life Sciences, Lon-
don, United Kingdom, 3CTI Inc, Seattle, United States

Background: Pixantrone (PIX) is conditionally approved by the European Med-
icines Agency for the treatment of multiply relapsed or refractory aggressive B-
cell NHL, and is the only therapy to be granted approval for these patients. The
Phase III EXTEND trial was conducted in patients with aggressive de novo or
transformed NHL who had previously received ≥2 regimens. Analyzed by ITT,
PIX was associated with a higher rate of CR or unconfirmed CR (CRu) com-
pared with physicians’ choice of monotherapy (20.0% vs 5.7%, P=0.021) and
longer PFS (5.3 vs 2.6 months [Pettengell R et al. Lancet Oncol 2012]).
Aims: To evaluate the efficacy of PIX in the subset of EXTEND patients who
had aggressive B-cell lymphoma, as confirmed by central independent patho-
logical review (histologically confirmed ITT [HITT] B-cell population). Within
this group, we also investigated efficacy in clinically relevant subgroups: those
with 2–3 previous regimens (i.e. excluding patients with ≥ 4 previous regimens)
and those with and without previous rituximab.
Methods: EXTEND was a Phase III multicenter, open-label randomized trial
of PIX (85 mg/m² PIX dimaleate intravenously on days1, 8, and 15 of a 28-day
cycle, for up to 6 cycles) vs physicians’ choice of monotherapy (vinorelbine,
oxaliplatin, ifosfamide, etoposide, mitoxantrone, gemcitabine or rituximab). The
primary endpoint was CR or CRu. For this post-hoc subgroup analysis, patients
with DLBCL, follicular grade III lymphoma or transformed indolent lymphoma
were retrospectively identified through consensus of two (three in case of dis-
agreement) independent pathologists.
Results: A total of 140 patients (PIX/comparator; n=70/70), based on the site
diagnoses, were randomized into the EXTEND study. In the HITT B-cell pop-
ulation after central independent histological review, (PIX/comparator; n=50/47),
mean age was 59.6/55.3 years; 62.0%/51.1% were male; median previous
regimens was 3.0/3.0; previous rituximab was recorded in 60.0%/55.3%. Diag-
nosis was DLBCL in 82.0%/87.2%, transformed indolent lymphoma in
14.0%/10.6%, follicular lymphoma grade III in 4.0%/2.1%. Compared with com-

132 | haematologica | 2013; 98(s1)

18th Congress of the European Hematology Association



parator, PIX was associated with significantly higher rates of CR at end of treat-
ment (P=0.027) and at end of study (up to 18 months follow-up, P=0.013) and
longer median PFS (Table). In the HITT B-cell population with 2–3 previous reg-
imens, at the end of the study, PIX was associated with significantly higher
rates of CR/CRu (P=0.047), CR (P=0.012), ORR (P=0.005) and improvement
in PFS (Table 1). In patients with 2–3 prior regimens without prior rituximab
(PIX/comparator; n=19/21), PIX was associated with a CR/CRu rate of 15.8%
vs 4.8% (not significant, NS) and median PFS was 6.1 vs 3.5 months (HR 0.36,
95% CI 0.18–0.73). In those with prior rituximab, PIX (n=20) and comparator
(n=18) led to CR/CRu rate of 30.0% vs 5.6% (NS) and a median PFS of 5.4 vs
2.8 months (HR 0.52, 95% CI 0.26–1.04). In all three subgroup analyses, OS
was longer with PIX vs comparator, but did not reach statistical significance.
Summary / Conclusion: Compared with comparator monotherapy, PIX pro-
vided significantly improved efficacy (as measured by CR/CRu, ORR, and PFS)
in patients with histologically confirmed aggressive B-cell lymphoma treated with
2–3 previous regimens. The results in this subgroup were similar to those in the
ITT population.

Table 1.
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SOX11 CAN BE USED AS A MINIMAL RESIDUAL DISEASE MARKER FOR
MANTLE CELL LYMPHOMA IN LONGITUDINAL STUDIES
A Simonsen1,* H Bentzen1, P Hokland1, C Nyvold1
1Department of Hematology, Aarhus University Hospital, Aarhus C, Denmark

Background: Mantle cell lymphoma (MCL) is an aggressive subtype of Non-
Hodgkin Lymphoma (NHL). It is characterized by the translocation
t(11;14)q(13:32) which leads to the over-expression of Cyclin D1 (CCND1),
although a subgroup of less than 5% does not express CCND1. Recent stud-
ies have also found the transcription factor SOX11 to be a possible diagnostic
marker for MCL, independent of CCND1 expression. The advantage of SOX11
is that it is not expressed in healthy donors, as opposed to CCND1, and can
therefore be used as a sensitive minimal residual disease (MRD) marker as well
as for diagnostic purpose.
Aims: To quantify the SOX11 expression in a longitudinal study to verify its
potential as an MRD marker for MCL using a highly sensitive and specific
SOX11 RT-qPCR assay.
Methods: A SOX11 specific RT-qPCR assay with a sensitivity of 2x10-4 has
been established without risk of genomic DNA contamination (1) which enables
us to use SOX11 as a molecular marker for detection of MRD in MCL. The
SOX11 expression is reported per 1000 reference genes (RG) copies (RG:
β2M and GUS). The detection limit for SOX11 was defined to Cq = 40. For
CCND1 the normal limit was defined as 5.5 copies per 1000 RG copies (Ham-
borg et al., Eur J Haem, 2012). In this longitudinal study we followed 16 patients,
diagnosed with MCL, during their clinical disease course. The expression of
SOX11 and CCND1 was quantified in peripheral blood (PB) and bone marrow
(BM) and subsequently compared to the clinical status of the patients.
Results: The 16 patients were followed by simultaneous PB and BM sampling
together with routine clinical evaluation and CT scan. In our study 15 out of 16
patients were SOX11 positive in PB at either diagnosis or at relapse contrary
to CCND1 where only 11 out of 16 patients were above the defined normal lim-
it of 5.5 CCND1 copies per 1000 RG copies as shown in Figure 1A. Data from
our study are merged with data from (Hamborg et al., Eur J Haem, 2012) and
show SOX11 mRNA level in diagnostic PB (n =44) and BM (n=19) samples,
complete remission PB (n=30) and BM (n=22) samples; and relapse PB (n=11)
and BM (n=6). We calculated the MRD level based on SOX11 expression per
1000 RG copies and found a close relationship of SOX11 expression and clin-
ical status based on routine pathological examination of 16 patients diagnosed
with MCL as exemplified in Figure 1B. In general, we saw a tendency for high-
er expression of SOX11 in PB compared to BM at diagnosis. This could sug-
gest that PB sampling for MRD monitoring could be used preferably to BM

aspiration, which is more extensive and often a painful procedure.
Summary / Conclusion: By using an RT-qPCR assay, specifically targeting
SOX11 mRNA, we found that the over-expression of SOX11 could be a useful
marker for MRD quantification in MCL resembling the clinical status of the
patients. This was demonstrated in patients with longitudinal sampling of blood
and bone marrow. Furthermore, we postulate that the application of SOX11 as
an MRD marker in MCL could be precious in those cases where CCND1 is not
over-expressed at the time of diagnosis. 

Figure 1. 
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CONTRIBUTION OF CEREBROSPINAL FLUID SCD19 LEVELS TO THE
DETECTION OF CNS LYMPHOMA: IMPACT ON DISEASE OUTCOME
C Muniz1, L Martin1, A Lopez1, B Sanchez2, A Salar2, J Almeida1, J Sancho3,
J Ribera3, C Heras4, F Penalver5, M Gomez6, E Gonzalez-Barca7, N Alonso8,
T Olave9, F Sala10, E Conde11, J Marquez12, E Cabezudo13, A Cladera14, 
M Garcia-Malo15, M Dolors Caballero1, A Orfao1,*
1Department of Medicine, Centro de Investigacion del Cancer (IBMCC
CSIC/USAL) and Department of Hematology, University Hospital, IBSAL and
University of Salamanca, Salamanca, 2Hematology, Hospital del Mar, 3Hema-
tology, ICO-Hospital Germans Trias i Pujol, Barcelona, 4Hematology, Hospital
Infantal Leonor, 5Hematology, Hospital Fundacion Alcorcon, Madrid, 6Hematol-
ogy, University Institute Parc Taulí, 7Hematology, Hospital Duran i Reynals,
Barcelona, 8Hematology, Hospital of Santiago, Santiago de Compostela,
9Hematology, Clinic University Hospital, Zaragoza, 10Hematology, Hospital of
Navarra, Pamplona, 11Hematology, Marques de Valdecilla University Hospital,
Santander, 12Hematology, Hospital Basurto, Bilbao, 13Hematology, Hospital
Fundacion Althaia, Manresa, 14Hematology, Hospital Son Llatzer, Mallorca,
15Hematology, Hospital Vega Baja, Alicante, Spain

Background: Flow cytometry (FCM) is more sensitive than conventional cytol-
ogy (CC) for detection of occult leptomeningeal lymphoma. However, still FCM-
negative patients exist which show central nervous system (CNS) recurrence
and/or CNS parenchymal disease.
Aims: Here we evaluated the cerebrospinal fluid (CSF) levels of a large panel
of B-cell associated markers and its contribution to the diagnosis of CNS lym-
phoma.
Methods: We investigated the CSF levels of CD19, CD21, CD22, CD24, CD38,
CD44, CD72, free light chain (FLC)-kappa, FLC-lambda, IgA, IgG, IgM and b2-
microglobulin in 114 B non-Hodgkin lymphoma (NHL) -92 diffuse large B-cell
(DLBCL) and 22 Burkitt lymphomas (BL)- patients at risk of CNS disease who
gave their informed consent to participate in the study, and determined their util-
ity as surrogate markers for CNS lymphoma and patient outcome.
Results: From all markers investigated, only CD19 and to a less extent b2-
microglobulin were associated with CNS disease. Higher soluble CD19 (sCD19)
CSF levels were associated with a greater frequency of neurological symp-
toms, parenchymal CNS lymphoma, lymphocytosis, poorer performance sta-
tus and extra-nodal disease; conversely, sCD19 CSF levels showed no signif-
icant association with the degree of involvement of lymph nodes, blood, bone
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marrow, liver and the spleen. When combined with occult CNS disease by
FCM, sCD19 CSF levels emerged as an independent predictor for event-free
and/or overall survival.
Summary / Conclusion: Presence of lymphoma cells by FCM and/or
increased sCD19 CSF levels, are highly suggestive of leptomeningeal and/or
parenchymal CNS lymphoma and are associated with a poorer event-free
and/or overall survival of DLBCL and BL patients at risk of CNS disease.
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RITUXIMAB-PECC FOLLOWED BY 90Y-IBRITUMOMAB TIUXETAN CON-
SOLIDATION IN RELAPSED OR REFRACTORY DLBCL PATIENTS WHO
ARE NOT ELIGIBLE FOR OR AFTER ASCT: PRELIMINARY RESULTS
FROM A PHASE II HOVON STUDY
P Lugtenburg1,* J Zijlstra2, J Doorduijn1, L Bohmer3, M van Marwijk Kooy4, 
M Hoogendoorn5, H Berenschot6, A Beeker7, F Valster8, H Schouten9, 
M Luten10, H Hofwegen10, D Chitu10, R Brouwer11, G van Imhoff12
1Hematology, Erasmus MC, Rotterdam, 2Hematology, VU University Medical
Centre, Amsterdam, 3Hematology, Haga Hospital , The Hague, 4Internal Med-
icine, Isala Clinic, Zwolle, 5Hematology, Medical Center Leeuwarden, Leeuwar-
den, 6Internal Medicine, Albert Schweitzer Hospital, Dordrecht, 7Internal Med-
icine, Spaarne Hospital, Hoofddorp, 8Internal Medicine, Lievensberg Hospital,
Bergen op Zoom, 9Hematology, University Medical Center Maastricht, Maas-
tricht, 10HOVON Data Center, Erasmus MC, Rotterdam, 11Internal Medicine,
Reinier de Graaf Group Delft, Delft, 12Hematology, University Medical Center
Groningen, Groningen, Netherlands

Background: Patients with relapsed or refractory diffuse large B-cell lym-
phoma (DLBCL) after- or not eligible for autologous stem cell transplantation
(ASCT) have a poor prognosis. The optimum salvage therapy for these patients
is not known. Treatment results with second-line chemotherapy have general-
ly been disappointing. In some centers in the Netherlands PECC (Prednisone,
Etoposide, Chlorambucil and Lomustine) combination chemotherapy is used
as salvage treatment for such patients. PECC is a completely oral schedule.
The efficacy and toxicity of PECC in this patient category has not been evalu-
ated systematically before. 90Y-ibritumomab tiuxetan (Zevalin®) showed clini-
cal activity as a single agent in relapsed DLBCL.
Aims: We conducted a prospective multi-center phase II study evaluating
induction therapy with Rituximab (R)-PECC followed in responsive patients by
90Y-ibritumomab tiuxetan consolidation.
Methods: Patients aged ≥ 18 years with refractory CD20 positive DLBCL or
first or second relapse, more than one year after or not eligible for ASCT, were
enrolled. Treatment consisted of R-PECC (Prednisone 40 mg/m2 po D1-5;
Etoposide 100 mg/m2 po D1-5; Chlorambucil 8 mg/m2 po D1-5; Lomustine 80
mg/m2 po D1 and Rituximab 375 mg/m2 iv D1), every 28 days for 4 cycles.
Patients with progressive disease after 2 cycles went off protocol. Patients in
complete or partial remission after 4 cycles received consolidation treatment
with 90Y-ibritumomab tiuxetan at the standard single dose of 15 MBq/kg (0.4
mCi/kg) 6 to 12 weeks after start of the last R-PECC cycle. Response to treat-
ment was evaluated according to the revised 2007 Cheson criteria.
Results: Between November 2008 and February 2012 62 patients were
enrolled. We report data for response and toxicity after the R-PECC induction
for all patients. Median age was 70 years (range, 45-82). All patients received
CHOP at first-line, 12 without rituximab. Prior therapies consisted of (R)-CHOP
(65%), R-CHOP and R-DHAP/VIM (24%) or R-CHOP and R-DHAP/VIM plus
ASCT (11%). Fourteen patients (23%) were refractory to the last prior therapy.
Progressive disease occurred in 20 patients (32%). Overall response rate
(ORR) after R-PECC was 52% (34% CR,18% PR). ORR of relapsed patients
vs refractory patients was 64% vs 9%, P=0.099. Median response duration was
7.4 months. One patient died because of therapy related toxicity due to sepsis
and pneumonia after the first R-PECC cycle. The most common grade 3 or 4
adverse event was haematological toxicity (47%), followed by infection (18%),
malaise (13%) and gastro-intestinal toxicity (8%). Forty-one serious adverse
events (SAEs) occurred in 24 patients, Most SAEs were possibly or probably
related to therapy (mainly hospitalisations due to infections). Approximately
half of the patients (45%) have entered the 90Y-ibritumomab tiuxetan consoli-
dation phase of the study.
Summary / Conclusion: The R-PECC regimen shows good clinical activity in
relapsed DLBCL patients. Its activity in refractory patients is low. This largely
oral regimen provides patients not eligible for high-dose salvage treatment with
a convenient treatment schedule with an acceptable safety profile. 
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OUTCOME OF CHILDREN WITH MATURE B-CELL LYMPHOMA TREATED
ON LMB-96 PROTOCOL; A CCHE REPORT
H Rahman1,* E Moussa2, M Sedky2, O Hassanein3
1Pediatric Oncology , National Cancer Institute, 2Pediatric Oncology , 3Clinical
research, children cancer hospital, Cairo, Egypt

Background: The outcome of childhood non-Hodgkin lymphoma (NHL) has

improved steadily, yet the therapy offered in oncology units in low-income coun-
tries is usually less aggressive.
Aims: To investigate treatment outcome of newly diagnosed mature B cell NHL
patients treated on LMB-96 treatment protocol at the Children’s Cancer Hos-
pital Egypt (CCHE).
Methods: Retrospective review of patient charts was performed. Study period
was between July 2007 till December 2011, and patients were followed till end
of December 2012. All patients were treated with FAB LMB 96 protocol with no
dose reduction.
Results: A total of 315 children were included in this retrospective study. They
were 74females (23.5%) and 241 males (76.5%). Median age was 5.4 years
(ranged 36 days-18.0 years). Diagnosis was Burkitt’s lymphoma in 249 patients
(77.7%), B-Cell ALL (L3) in 44 patients (13.96%), diffuse large B-cell lymphoma
in 17 patients (5.39%), mediastinal B cell lymphoma in 3 patients (0.95%), and
mature B NHL (NOS) in 2 patients (0.63%). According to the St. Jude stag-
ingsystem, 11 patients (3.5%) had stage I, 92 patients (29.2%) had stage II, 141
patients (44.8%) had stage III, and 71 patients (22.5%) had stage IV. Accord-
ing to the LMB-96 protocol, risk stratification: 24 patients(7.6 %) were group A,
220 patients (69.8 %) group B, 36 patients (11.4 %) group C, while 35 patients
were group C CNS positive (11.1%). Out of the 220 group Bpatients evaluat-
ed after the COP pre-phase; CR/PR was obtained in 186 patients (84.5 %),
while 22 patients (10%) had Stable/Progressive disease. Of the 315 patients
included in our study, 57 patients (18.1%) died (52 in active disease, while 5
died in CR). At the end of follow up period, 238 patients were alive in CR (76.3
%), 8 patients (2.5%) were alive but had a resistant disease, and 10 patients
(3%) abandoned treatment. With a median FU period of 23.27m (range: 0.984
m- 59 m), overall survival was 81.1%. It was 100% for group A patients, 85.2%
for Group B, and 61.8% for Group C patients.  Event free survival was 77.5%.
It was 100% for Group A, 81.3% for Group B, and 57.9% for Group C.
Summary / Conclusion: LMB-96 treatment protocol has proven to be effec-
tive for treatment of Egyptian mature B-cell NHL. Overall survival as well as EFS
are comparable to international figures, and toxicity seen is within acceptable
standards. 
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INTERIM POSITRON EMISSION TOMOGRAPHY SCAN PREDICTS EARLY
OUTCOMES OF DIFFUSE LARGE B-CELL LYMPHOMA IN THE POST-RIT-
UXIMAB ERA
H Yhim1,* N Lee1, E Song1, S Jeon1, C Yim1, Y Han2, M Sohn2, B Lee3, J Kim3,
Y Ha Park4, W Choi4, H Kim5, J Kwak1
1Department of Internal Medicine, 2Department of Nuclear Medicine, Chonbuk
National University Hospital, Jeonju, 3Department of Internal Medicine, 4Depart-
ment of Radiology, Catholic University of Korea, Seoul, 5Department of Nurs-
ing, Woosuk University, Wanju, Korea, Republic Of

Background: The role of interim positron emission tomography (PET) scan to
predict outcomes remains equivocal. Recently, in an attempt to standardize
reporting criteria for interim PET, Deauville five-point scale (5-PS) and the rate
of reduction in maximal standardized uptake value (SUVmax) were proposed.
However, Deauville 5-PS might still be related to false positive results in some
patients and the rate of SUVmax reduction not be suitable for patients with low
baseline or high interim SUVmax.
Aims: The aim of this study was to investigate the prognostic value of interim
PET assessment combining 5-PS and the rate of SUVmax reduction in patients
with diffuse large B-cell lymphoma (DLBCL) treated with R-CHOP.
Methods: Interim PET responses of 132 patients with newly diagnosed DLB-
CL and treated with R-CHOP were investigated between 2006 and 2011 in two
Korean institutions. Interim PET scan was performed after 3 or 4 cycles of R-
CHOP, before 1 week of the next cycle. All PET scans were read by 2 nuclear
medicine physicians at each institution who were unaware of any subject infor-
mation. Interim PET response was assessed by 5-PS based on the Deauville
criteria and quantitative analysis of FDG uptake changes based on the percent-
age of SUVmax reduction between initial and interim PET scans. After using
the receiver operating characteristics analysis, SUVmax reduction <78.6% was
selected as optimal cut-off for positive PET.
Results: The median age was 62 years (range, 15-88) and 85 (64%) were
male. 64 patients (49%) were presented as advanced stage disease and 30
(23%) had B symptoms. ECOG performance status was 0 or 1 in 100 (76%)
and serum LDH level was elevated in 76 (58%). Thus, 44 (33%) were classi-
fied as high-intermediate to high risk of International Prognostic Index (IPI). 123
patients (93%) completed planned R-CHOP±involved-field radiotherapy. Using
5-PS and SUVmax reduction rate, 28 (21%) and 26 patients (20%) were pos-
itive on interim PET scan, respectively. 18 patients (14%) showed positive PET
in agreement between 5-PS and SUVmax reduction rate. However, 10 (8%) of
the 28 PET positive patients on 5-PS showed negative PET based on SUVmax
reduction rate. Similarly, 8 (6%) among 26 positive patients on SUVmax reduc-
tion rate were negative on 5-PS. Thus, 18 patients showed discordant interim
PET results between 5-PS and SUVmax-based assessment. With a median fol-
low-up of 25.3 (range, 5.6-75.5) months, 2-year progression-free survival (PFS)
was significantly worse in patients with positive interim PET according to 5-PS
(27.4% vs. 88.2%, P<0.001) and SUVmax reduction rate (25.4% vs. 86.6%,
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P<0.001) than those with negative results, respectively. Combining both visu-
al and quantitative assessments, 2-year PFS was significantly different accord-
ing to the point of positive results in each assessment (0 point, 90.4% vs. 1
point, 57.3% vs. 2 point, 9.3%, respectively, P<0.001). In multivariate analysis
for PFS, high-intermediate to high risk of IPI (HR, 4.67; 95% CI, 1.96-11.14) and
2 points in the combined assessment of 5-PS and SUVmax reduction rate of
interim PET (HR, 7.20; 95% CI, 2.81-18.46) were independent prognostic fac-
tors for worse PFS
Summary / Conclusion: Visual and quantitative SUV-based assessments in
the interim PET appears to predict early outcomes of patients with DLBCL in
the post-rituximab era. Moreover, combined assessments with 5-PS and rate
of SUVmax reduction make it possible to more clearly differentiate the clinical
outcomes in patients with DLBCL. Further studies are needed to validate our
results.
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EFFICACY OF NON-PEGYLATED LIPOSOMAL DOXORUBICIN IN ELDER-
LY PATIENTS WITH AGGRESSIVE B-CELL NON HODGKIN LYMPHOMA: 
A MULTICENTRIC STUDY
F Loscocco1,* A Isidori1, F Ferrara2, F Merli3, F Ilariucci3, S Falorio4, F Angril-
li4, G Fioritoni4, F Alesiani5, F Pollio2, M Celentano2, D Cangini6, G Musuraca6,
M Catarini7, G Giglio8, D Vallisa9, A Arcari9, R Paolini10, B Guiducci1, T Riccia-
rdi1, M Rocchi11, P Picardi1, G Visani1
1AORMN, Hematology and Stem Cell transplant Center, Pesaro, 2Hematol-
ogy, Napoli, 3Hematology, Arcispedale Sant’Anna, Reggio Emilia, 4Hematology,
Pescara, 5Oncohematology, San Severino Marche, 6IRST, Meldola, 7Internal
Medicine, Macerata, 8Hematology, Campobasso, 9Hematology, Piacenza,
10Oncology, San Donà di Piave, 11Urbino University, Institute of Biomathemat-
ics, Urbino, Italy

Background: Diffuse Large B-cell Lymphoma is predominantly diagnosed in
the elderly. However, elderly patients often have a variety of comorbidities and
age-related decrease in organ function resulting in worse clinical outcomes
related to high rate of adverse events and reduced dose intensity chemother-
apy. Nonpegylated liposomal doxorubicin, when substituted for standard formu-
lation in the combination therapy R-CHOP, was found to be with similar effica-
cy but well tolerated, decreasing anthracycline-related toxicities and early with-
draw of chemotherapy.
Aims: We conducted a multicenter, phase II, double-arm trial comparing the effi-
cacy and the safety of 2-weekly and 3-weekly R-COMP regimen.
Methods: Patients with confirmed histological diagnosis of B-cell non-Hodgkin
lymphoma, aged≥ 65 years and IPI≥ 1were eligible. The dose-intensity for all
patients was established according to a functional assessment of frailty, Activ-
ities of Daily Living (ADL). Thirty-nine patients with an ADL=6 were assigned
to receive 6 cycles of dose-dense R-COMP14 regimen, whereas 90 patients
with an ADL<6 were assigned to receive six cycles of R-COMP21 regimen. The
clinical features were comparable in both study arms, without statistical differ-
ences.
Results: The median age was 74 years (65-89) at diagnosis and the study
included 21 (16%) very elderly patients (≥80 years). The international prognos-
tic index (IPI) score was 4-5 in 12 (31%) patients and in 18 (21%), whereas the
Ann Arbor stage was stage III-IV in 27 (69%) and in 67 patients (74%) in the
R-COMP14 and R-COMP21 arm, respectively. The Performance status was
WHO<2 in 70% of all patients, the median number of comorbidities was 2 (1-
7) and the median LVEF was 60% with 16% of patients having LVEF ≤ 50%.
The number of cycles administered was 234 in R-COMP14 and 481 in R-
COMP21, with the relative dose-intensity for the regimens of 93% and 90%,
respectively. Toxicity was mainly hematological in both groups, grade 3/4 neu-
tropenia occurred in 11% and 22% of cycles in the R-COMP 14 and 21 groups
and febrile neutropenia of 3% and 8% respectively. Only 8/129 patients (6%)
presented a grade II-IV cardiotoxicity. All patients were evaluable for response.
With a median follow-up of 24 months the overall response rate (ORR) in R-
COMP14 arm was 85%, with complete response (CR) rate of 72%, whereas
the ORR in R-COMP21 was 90%, with CR rate of 73%; the event-free survival
was 67% and 69 %, respectively. Univariate analysis revealed that event-free
survival was negatively impacted by high risk IPI (1-3 vs 4-5; P=0.02). The
prognostic factors for shorter overall survival (OS) were: age>70 years
(P=0.009), high IPI score (IPI=1-3 vs 4-5; P=0.04), advanced-disease stage III-
IV (P=0.01) and impaired WHO performance status 2-3 (P=0.003). Multivari-
ate analysis showed that WHO performance status 2-3 (P=0.02) and age> 70
years (P=0.03) negatively impact the overall survival in both arms.
Summary / Conclusion: The functional assessment of frailty, with Activity of
Daily Living (ADL), has allowed to identify really elderly, frail patients. The over-
lapping ORR and EFS between the dose-dense R-COMP 14 regimen and the
standard R-COMP 21 regimen suggest that the use of NPLD may overcome
the impact of a dose-dense immunochemotherapy, representing a therapeutic
opportunity for frail elderly patients, not suitable for a dose-dense treatment.
Acknowledgements: The study was supported in part by AIL Pesaro Onlus.
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THE ROLE OF PET/CT AFTER RITUXIMAB-CHOP (R-CHOP) IN PRIMARY
MEDIASTINAL LARGE B-CELL LYMPHOMA (PMLBCL): RESPONSE
ASSESSMENT, PROGNOSTIC SIGNIFICANCE AND IMPLICATIONS FOR
SUBSEQUENT RADIOTHERAPY (RT) 
T Vassilakopoulos1,* M Angelopoulou1, P Rontogianni2, S Masouridis1, V Pras-
sopoulos3, A Katsigiannis4, J Apostolidis5, E Terpos6, C Kalpadakis7, Z Galani1,
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stantinou12, E Vrakidou13, S Sachanas14, M Siakantaris15, M Dimou16, X Yiak-
oumis14, E Variamis15, N Viniou15, D Christoulas6, M Kyrtsonis16, I Datseris2,
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an University of Athens, 2Department of Nuclear Medicine, Evangelismos Hos-
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and Lymphoma, Evangelismos Hospital, 6Department of Therapeutics, Alexan-
dra Hospital, Athens, 7Haematology Department, University of Crete, Heraklion,
82nd Propedeutic Department of Internal Medicine, Attikon Hospital, 9Haema-
tology Department, Metropolitan Hospital, 10Division of Nuclear Medicine, Foun-
dation for Biomedical Research of the Academy of Athens, 11Haematology
Department, Naval Hospital of Athens, Athens, 12Haematology Department,
Theagenion Hospital, Thessaloniki, 13Haematology Section, Evangelismos
Hospital, 14Haematology Department, Athens Medical Center, 151st Depart-
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Background: R-CHOP is superior to CHOP in PMLBCL. PET-Scan is an accu-
rate method to detect the presence of active disease in diffuse LBCL after R-
CHOP, as well as in Hodgkin lymphoma. PET-scan has not been evaluated sep-
arately in PMLBCL, where consolidation RT is also debatable. Thus, PET-Scan
is used in PMLBCL based on the projection of data derived from Hodgkin and
aggressive B-cell lymphomas.
Aims: The evaluation of PET findings in patients with PMLBCL who have
responded to R-CHOP, the assessment of their prognostic significance and
their impact on the decision for subsequent RT.
Methods: Among 94 consecutive patients with PMLBCL, who were treated in
11 Greek Centers, 71 underwent PET-scan after having responded to R-CHOP
(CR, CRu, PR). The remaining 23 patients were not included in the study for
the following reasons: documented progressive disease (n=10), PET done after
RT (n=5), no PET availability (n=8). The endpoint was Progression Free Sur-
vival (PFS), measured from the time of PET examination.
Results: The median post-PET follow-up was 26 months for patients who have
not progressed (up to 92). Among 71 evaluable patients, 42 were PET-neg
(59%) and 29 (41%) PET-pos. Among 42 PET-neg patients, 24 (57%) did not
receive RT and 18 (43%) were irradiated at a median dose of 3480 cGy. Three
(3/24) non irradiated patients relapsed (mediastinum and 2 isolated CNS relaps-
es respectively) vs. 0/28 irradiated patients. The 2-year PFS for PET-neg
patients who were irradiated or not was 100% vs. 87% (P=0.11). If isolated CNS
relapses, which could not be prevented by mediastinal RT, were censored, the
corresponding figures were 100% vs. 95% (P=0.34). Among 29 PET-pos
patients, 27 (93%) were irradiated at a median dose of 4000 cGy, one was not
irradiated and one was forwarded to high dose therapy and autologous trans-
plant: 6/29 patients relapsed (all irradiated). The 2-year PFS was only margin-
ally better in PET-neg vs. PET-pos patients (93% vs. 73%, P=0.06). However,
among PET-pos patients, SUVmax appeared to discriminate a subgroup with
adverse outcome: The 2-year PFS was 92% vs. 53% (P=0.05) for patients with
SUVmax<5 (1/16 relapsed) and SUVmax≥5 (5/13 relapsed) respectively.
Summary / Conclusion: PET-scan remains positive in a substantial propor-
tion of PMLBCL patients who achieve a radiographic response with R-CHOP.
In the majority of them, however, 18-FDG uptake is relatively low. Persistence
of a positive PET only marginally associated with inferior outcome, when addi-
tional RT was administered, although higher SUVmax values might predict a
substantially higher risk of relapse. Among 24 non-irradiated, PET-neg patients,
only 1 relapse would be preventable by RT. According to these data: (1) R-
CHOP responders with PMLBCL should not be forwarded to ASCT simply
based on a positive PET/CT; (2) RT can be spared in the majority of PET-neg
pts, but selection criteria still need to be defined.
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PRIMARY B-CELL CENTRAL NERVOUS SYSTEM LYMPHOMA: CLINICO-
PATHOLOGIC CHARACTERISTICS AND TREATMENT OUTCOMES OF 88
PATIENTS AT A TERTIARY REFERRAL CENTER
S Dalia1,* M Jaglal1, C Bello1, S Price2, P Forsyth3, P Chervenick1, L Sokol1,
E Sotomayor1, B Shah1
1Hematologic Malignancies, 2Department of Pharmacy, 3Neuro-Oncology, H.
Lee Moffitt Cancer and Research Institute and The University of South Florida,
Tampa, United States

Background: Primary central nervous system B-cell lymphoma (PCNSL) is a
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rare aggressive variant of diffuse large B cell lymphoma (DLBCL) with a poor
prognosis. Optimal therapeutic strategies have not been defined. Currently,
high dose Methotrexate (HD MTX) and Rituximab (R) have been shown to be
effective chemotherapeutic agents in the treatment of PCNSL. The role of
intrathecal (IT) therapy in patients with PCNSL remains unclear.
Aims: To review clinicopathologic characteristics, therapy and outcomes of 88
patients (pts) with primary CNS DLBCL.
Methods: This was a retrospective review of patients at Moffitt Cancer Center
(MCC). Data were obtained from the MCC electronic records. Patients at the
MCC with PCNSL were identified using our institutional database from Janu-
ary1, 2000 to September 30, 2011. Baseline demographics, clinical, patholog-
ical and treatment data were collected and analyzed. Treatment information
was recorded including if initial regimens contained: HD MTX (>3.5 g/m2), R
therapy, IT therapy, and radiation therapy (XRT). Descriptive statistical analy-
ses were utilized. Kaplan-Meier (KM) method was used to estimate median
Overall Survival (MOS) and log rank test was used to compare the groups in
HIV negative patients. All data was analyzed using SPSS version 21.0 statis-
tical software.
Results: 88 patients who underwent therapy for PCNSL from January1, 2000
to September 30, 2011 were used in this analysis. Mean age at diagnosis was
58.7±15.5. 49 (55%) were male, 79 (89%) were Caucasian, 54 (61%) had a per-
formance status of ECOG 0 or1, 48 (54%) were over the age of 60, and 8
(9.1%) were HIV positive. 43 (49%) presented with motor deficits, and 60 (70%)
presented with cerebral lesions. The MOS was 36 months (95% CI 30-42) in
the entire cohort of patients. In the HIV negative cohort of patients, initial treat-
ment regimens containing HD MTX versus (vs) no HD MTX the MOS was 42
vs. 4 months, (P=0.003), initial R vs no R the MOS was 50 vs 34 months
(P=0.034) and initial treatments containing HD MTX and R vs no HD MTX and
R the MOS was 50 vs 34 months, P=0.032. There was no difference in MOS
between patients who received initial treatments containing HD MTX vs HD
MTX + R, 36 vs 50 months (P=0.15). There was no difference in MOS between
patients who recieved initial IT therapy vs those without inital IT therapy, 41 vs
36 months (P=0.60). Treatments containing initial XRT vs no inital XRT did not
improve MOS, 37 vs 36 months (P=0.34).
Summary / Conclusion: Initial treatment with a regimen including HD MTX,
R, or the combination improved MOS patients. Initial regimens containing IT or
XRT therapy with or without chemotherapy did not improve MOS in our cohort
of patients. Multicenter collaborative trials are needed to further assess the
best initial therapy in this rare disease.

Figure 1. 
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THE LYMPHOCYTES TO MONOCYTES RATIO IDENTIFIES A PATIENT
SUBGROUP AMONG HIGH RISK DLBCL THAT MAY BENEFIT FROM
UPFRONT INTENSIVE TREATMENT WITH AUTOGRAFT
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versità di Verona, Verona, 13Hematology, Azienda Ospedaliera Universitaria
ospedali Riuniti, Ancona, 14Hematology, Università di Padova, Padova,
15Hematology, Ospedale San Bortolo, Vicenza, 16Hematology, Ospedale San-
ta Maria della Misericordia, Perugia, 17Hematology, Molecular Biotechnology
Center, Ospedale Mauriziano Umberto I / University, , Torino, Italy

Background: At diagnosis, a peripheral blood lymphocytes to monocytes ratio
(LMR) lower than 2.6, identifies a group of DLBCL patients with a poor prog-
nosis when treated with R-CHOP (Rambaldi et al, ASH 2012). No data are
available for patients treated upfront with Rituximab containing high dose
sequential chemotherapy programs (R-HDS) and autologous stem cell trans-
plantation (AST)
Aims: To investigate whether LMR ratio may identify a high-risk patient sub-
group that benefits from a primary high-dose program with ASCT 
Methods: We analysed LMR ratio at diagnosis in a series of DLBCL patients
enrolled into a trial comparing R-CHOP 14 with R-HDS associated with AST
(R-HDS 0305, Clinical Trials.gov.number NCT00355199 by GITIL). Patients
characteristics: DLBCL without CNS involvement, with an age between 18–60
years and an High IPI (stage > II B-bulk with ECOG-PS=0-3 and age adjusted
IPI (aaIPI) 2–3 or age 61–65 years with ECOG-PS = 0–2 and IPI > 3). R-CHOP
14 (8 cycles) or R-HDS regimen and AST were carried out as previously report-
ed(Tarella C et al, Leukemia 2007)
Results: LMR data were collected in 216 evaluable DLBCL patients enrolled
into this trial. We identified two groups of patients according to baseline LMR:
144 patients (67%) had a low LMR (≤2.6), while 72 patients (33%) had a high
(>2.6) LMR. The two groups were comparable for age, gender, stage, ECOG,
extranodal sites, bone marrow infiltration while high LDH level was associated
with a low LMR (P= 0.009). In multivariate analysis OS and EFS corrected by
age, gender, stage, ECOG, LDH, extranodal sites, BM involvement and treat-
ment arm, resulted significantly improved by R-HDS and AST only in the low
LMR group with an hazard ratio (HR) of 0.41 (95% IC 0.2-0.81), P=0.011. In
the same patient population with a low LMR, a high ECOG was associated with
a two times higher risk of events (HR 2.55, 95% IC 1.26-5.16, P=0.009). After
a median observation of 35.4 months (0.3–89.2), the OS and EFS of patients
treated by R-CHOP 14 or R-HDS and AST were 71% versus 86% (P=0.022)
and 63% versus 83% (P=0.008) respectively. 
Summary / Conclusion: The analysis performed among high-risk DLBCLpa-
tients enrolled in a prospective, randomized study, confirms the negative impact
of a low LMR at diagnosis in patients treated with R-CHOP. R-HDS and AST
improved OS and EFS and overcome the prognostic value of LMR. 
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DELAYS IN DIAGNOSIS AND TREATMENT OF DIFFUSE LARGE B-CELL
LYMPHOMA DO NOT AFFECT SURVIVAL
A Nikonova1,* R Buckstein1, H Guirguis1, M Cheung1
1Department of Medicine, University of Toronto, Toronto, Canada

Background: Although diagnostic and treatment delays in solid tumors are
known to negatively impact on outcomes, little is known with respect to hema-
tological malignancies. Diffuse Large B-Cell Lymphoma may present with a
wide array of symptoms, thus rendering initial diagnosis challenging and time
consuming. 
Aims: We evaluated disease-specific, patient-related and socioeconomic fac-
tors leading to delays in DLBCL diagnosis and treatment and the respective
impact on overall and progression-free survival. 
Methods: We studied a comprehensive clinical database of 278 patients with
a new diagnosis or new presentation of transformed DLBCL treated at our cen-
ter between 2002 and 2010. All patients received at least one cycle of R-CHOP
chemotherapy (median 6). We defined various time intervals based on Cancer
Care Ontario guidelines as follows: patient associated delay – time from
symptoms onset to first known contact with a primary care physician (PCP);
diagnostic delay – >6 weeks from first PCP contact to initial hematology con-
sultation; and treatment delay – >4 weeks between hematology consultation
and first R-CHOP cycle.
Results: In the population studied (n=278), the median age was 63 and 46%
were female. Patients waited a median of 4 weeks (IQR 2-13) before seeking
medical attention. A further median of 8 weeks (IQR 4-17) was required for the
PCP to diagnose DLBCL or at least to achieve enough clinical suspicion for
referral to hematology. From initial hematology consult, a median of 3 weeks
(IQR 1-4) passed until chemotherapy was initiated. In univariate analyses,
patients who lacked bone marrow involvement (P=.005), had lower IPI scores
(P=.031), higher Charlson comorbidity index (P=.048) and who had initiation of
treatment in the outpatient setting (vs. inpatient; P=.021), were more likely to
experience diagnostic delays >6 weeks. In multivariable logistic regression
analysis, only bone marrow involvement (OR=0.41, P=.018), Charlson comor-
bidity index (OR=1.42, P=.017) and requirement for urgent inpatient chemother-
apy administration (OR=0.40, P=.012) remained associated with diagnostic
delays. With respect to treatment delays, in univariate analyses patients who
did not have pathology diagnosis upon initial hematology consultation (P<.0001)
and had B symptoms (P=.039) were more likely to experience treatment delays
>4 weeks. On multivariable analysis, lack of pathological diagnosis at the time
of hematology referral was the only factor that remained associated with treat-
ment delays (OR=8.25, P<0.001). No socioeconomic factors (low income, lev-
el of education, and cohabiting alone) predicted for either diagnostic or treat-
ment delays. On Cox multivariable regression analyses, we found that only IPI
score and number of R-CHOP cycles significantly impacted overall survival
(HR=1.82, P<.001; HR=0.70 P<.001) and progression free survival (HR=1.56,
P<.001; HR=0.82, P=.004). 
Summary / Conclusion: Selected disease and patient-related factors may be
associated with delays in management of DLBCL. However, unlike in solid
tumor presentations, we can reassure patients that waiting a reasonable time
frame to complete diagnostic and staging milestones should not affect their
disease course, as long as appropriate chemotherapy dosing is administered.
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NON-INTERVENTIONAL STUDY BE-1ST: FIRST LINE THERAPY WITH
BENDAMUSTINE IN ADVANCED INDOLENT NON-HODGKIN LYMPHOMA
(NHL) IN TREATMENT ROUTINE
M Becker1,* B Tschechne2, M Reeb3, U Schwinger4, H Bruch5, L Straßl6
1Onkologische Praxis Minden-Porta, Porta Westfalica, 2Praxis für Hämatologie
und internistische Onkologie, Neustadt, 3Onkologische Schwerpunktpraxis,
Kaiserslautern, 4Schwerpunktpraxis und Tagesklinik, Stuttgart, 5Schwerpunkt-
praxis Bonn, Bonn, 6iOMEDICO AG, Freiburg, Germany

Background: Bendamustine has become a standard for treatment of indolent
non-Hodgkin lymphoma (NHL) in the past years. Current treatment recommen-
dations and results derive from interventional clinical trial experience. The non-
interventional study Be-1st reveals treatment and outcome in daily practice in
Germany between 2010 and 2011.
Aims: To gain further insight into therapy, efficacy and safety of Bendamustine
in clinical routine.
Methods: From 04/2010 until 10/2011 324 patients (pts) were enrolled at 57
study centres in Germany. Tumor entities to be observed were follicular lym-
phoma and other indolent NHL (except CLL) as well as mantle-cell lymphoma.
Treatment modalities were electronically recorded for 6 months until 12/2011.
Data sets include demographic information, treatment regime, efficacy and side
effects. Major inclusion criteria are advanced indolent NHL according to WHO-
classification, patients requiring 1st-line treatment with Bendamustine, no pre-
vious chemotherapy, no pre-treatment with Interferone or Rituximab. Exclusion
criteria are contraindications according to the applicable SmPC.
Results: Data of 307 pts were analyzed for treatment modalities and efficacy.
Concerning safety, data of 323 pts with at least one documented treatment
cycle were evaluated.
Gender was balanced, with a mean age of 69 years. Follicular lymphoma (FL)
were most frequent (50%), followed by marginal-zone lymphoma (MZL, 17%
incl. MALT-lymphoma), immunocytoma (IC, 15%) and mantle-cell lymphoma
(MCL, 12%). The combination of Bendamustine/Rituximab (BR) was most com-
mon (94%), complemented by Dexamethasone or Prednisone in 11% of these
pts. Most pts received Bendamustine during the first 2 days of the cycle (87%).
In the majority of cases, treatment was administered at 4-week intervals. The
median dose of Bendamustine was 88,4 mg/m2 d1+2 as recommended in cur-
rent consensus guidelines. The median treatment duration was 6 cycles (n=277,
evaluable pts). The overall response rate (ORR) was 85%, for pts with complet-
ed documentation (n=281). Complete response (CR) was 42,7%, partial
response (PR) 43,1% and stable disease (SD) 6%. Progressive disease
occurred in 10 pts (3,6%). In 161 of 323 pts (50%) a total of 429 side effects of
Bendamustine of all CTCAE grades were documented. Most frequently report-
ed CTCAE categories were blood/bone marrow (35% of pts), gastrointestinal
(13% of pts), constitutional symptoms (8% of pts), dermatology/skin (5% of
pts), neurology (3% of pts) and infections (2% of pts). A total of 74 grade 3/4
adverse events or 17% of all cases occurred in 54 out of 323 pts (17%) - with
65 of grade 3 (15%) and 9 of grade 4 (2%). The majority of cases were leucope-
nia/neutropenia (12%). Two grade 5 toxicities were documented. One death
was associated with thrombocytopenia. The reason of death in another case
was unknown.
Summary / Conclusion: Be-1st reflects the treatment routine of Bendamustine
for indolent NHL in Germany in 2010/2011 and provides valuable information
on administration, outcome and safety. Bendamustine is mostly applied in com-
bination with Rituximab. CR and ORR are comparable to reported data values.
The observed adverse reactions were in accordance to the SmPC. In addition
to experiences from interventional trials, the favorable efficacy and toxicity pro-
file of Bendamustine could be demonstrated in clinical routine as well.

Table 1.
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THE PROGNOSTIC ROLE OF EBV IN PERIPHERAL BLOOD OF PATIENTS
WITH DIFFUSE LARGE B CELL LYMPHOMA
M Tisi1,* E Cupelli1, M Giachelia1, V Bozzoli1, E Maiolo1, F Bartolomei1, 
R Santangelo2, M Martini3, F D’Alò1, M Voso1, L Larocca3, G Leone1, S
Hohaus1
1hematology, 2microbiology, 3Pathological Anatomy, Catholic University ,
Rome, Italy

Background: The Epstein-Barr virus (EBV) belongs to the herpes virus fami-
ly and infects more than 90% of the human population establishing persistent
latent infection in the host. Although EBV infection is benign in most individu-
als, it has been linked to the etiology of a number of lymphoproliferative dis-
eases. ‘EBV-positive diffuse large B-cell lymphoma of the elderly’ was includ-
ed as a provisional entity of DLBCL in the revised 2008 WHO classification. We
recently showed that the plasma EBV-DNA load at HL diagnosis is an indica-
tor of disease activity and biological characteristics associated with negative
prognosis (Hohaus et al,Clin Cancer Res,2011;17(9); 2885–92).
Aims: We studied the role of EBV-DNA copy number in different blood com-
partments (whole blood, mononuclear cell fraction, and plasma) in patients
with DLBCL at diagnosis, as a potential predictive indicator for the presence of
EBV in lymphoma cells and as a prognostic marker in patients treated with
immunochemotherapy (R-CHOP).
Methods: We analysed 136 patients with DLBCL (median age 62 years, range
15-92 years; 60 females and 76 males). EBV was detected using a commer-
cial real-time PCR kit, amplifying a 191 bp region of the EBNA-1 gene (Bio-
Quant EBV, Biodiversity, Brescia, Italy) in peripheral blood compartments
(whole blood n=133, plasma n=55, and mononuclear cells n=52). Lymph node
samples from 61 DLBCL patients were analyzed for EBV infection through in
situ hybridization for EBV-encoded small RNAs (EBER).
Results: EBV was frequently detected in peripheral blood: 35 of 133 whole
blood samples (26%) resulted positive. The copy number varied between 200
and 196000 copies. The presence and copy number of EBV in whole blood and
mononuclear cells were correlated (P<0.05, P<0.01, respectively), while there
was no correlation to the detection of EBV in plasma. We did not find any asso-
ciation between the presence or viral load of EBV-DNA in any blood compart-
ment and the presence of EBV in the lymphoma cells of 61 patients studied with
EBER–ISH (11 patients EBER pos). The presence and viral load of EBV in PB
was not related to age or gender, and other disease characteristics as LDH lev-
el, stage, and IPI. In univariate analysis on 133 patients treated with R-CHOP,
the presence of EBV-DNA in peripheral blood was associated with a significant-
ly shorter event-free survival (EFS): 60% versus 79% at 2 years, P<0.04). As
well, the EBV copy number was correlated with a worse outcome (hazard ratio
of 1.86 for each logarithmic increase; 95% C.I, 1.17-2.97; P<0.009). Correct-
ing for IPI in a multivariate Cox analysis, the presence of EBV-DNA in periph-
eral blood retained its prognostic significance (hazard ratio 2.02; 95% C.I.,
1.03-3.95; P<0.04).
Summary / Conclusion: Our findings suggest that EBV can be frequently
detected in peripheral blood at DLBCL diagnosis, which does not reflect the
EBV status of the lymphoma cells, but associates with a worse outcome fol-
lowing standard immunochemotherapy. Further studies are needed to explore
the mechanisms that permit the expansion of EBV-positive cells in peripheral
blood of patients with DLBCL.
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RITUXIMAB AND CHLORAMBUCIL AS FIRST LINE THERAPY OF LOW-
GRADE OCULAR ADNEXAL LYMPHOMAS: LONG TERM FOLLOW-UP
RESULTS
B Puccini1,* L Rigacci1, M Puccioni2, E Fabbri1, S Kovalchuk1, V Carrai1, 
R Alterini1, G Benelli1, A Bosi1
1Hematology, AOUCAreggi, 2Ophthalmology, AOUCAREGGI, Florence, Italy

Background: Ocular adnexal lymphomas (OALs) represents 8% of primary
extranodal lymphomas, 80% of OALs constitutes extranodal marginal zone
lymphomas (EMZL). Radiotherapy is associated to high rates of local disease
control, but also to the risk of relapse and immediate or delayed complications,
such as xerophtalmy, corneal ulcerations, cataract and retinal damage. Single-
agent chemotherapy with alkylating agents and rituximab are used for the treat-
ment of low-grade lymphomas, including OALs. 
Aims: We investigated the efficacy and the safety of a combination of chloram-
bucil and rituximab as first line treatment in patients (pts) with OALs. 
Methods: Pts with histologically proven low-grade OALs were enrolled in this
study. Staging included CT-scan (orbit, neck, chest and abdomen) MR of the
orbit, Chlamydia psittaci (Cp) detected by PCR and bone marrow biopsy. Treat-
ment consisted of chlorambucil (0,1 mg/Kg/die for 45 days, then on days 1 to

15 monthly for 4 months) and rituximab (375 mg/sqm weekly for 4 doses, then
monthly for 4 infusions). At the end of therapy pts were restaged clinically and
with a MR of the orbit. 
Results: Since November 2003 to November 2012 22 consecutive OALs (20
EMZL, 2 follicular lymphoma, FL) have been treated according to protocol. The
median interval between onset of symptoms and diagnosis was 13 months
(range 4-36). Eight pts were male (36%) and 14 pts were female (64%). Medi-
an age at diagnosis was 68 yrs (range, 35-86 yrs). Disease was localized in
the conjunctiva in 16 pts (72%), in the lacrimal glands in 3 pts (14%) and in oth-
er orbital sites in 3 pts (14%). Twenty-one pts presented a stage I disease, 1
stage IV, and no pts showed B-symptoms. LDH was within normal range in 19
of 22 pts (86%), ECOG-PS was 0 and IPI was low or low-intermediate in all pts.
We evaluated PCR for Cp in the first 10 consecutive pts and it was negative.
All pts completed the treatment without delay; there was no grade III-IV toxic-
ities neither hospitalizations. Five pts had grade 1-2 rituximab infusion-related
reactions usually during the first infusion and haematological toxicity was mild.
At the end of treatment 21 pts (95%) resulted in CR, and 1 obtained a PR (5%).
After a median follow-up of 62 months (range, 10-106) all pts are alive, 17
maintained CR and 4 relapsed after3,4,5 and 7 yrs. Three pts were retreated
with the same protocol: one of them attained a new CR and 2 pts are current-
ly under treatment; the other relapsed systemically as FL. The patient in PR
after 1st line obtained CR with 2nd line therapy (rituximab fludarabine and
cyclophosphamide). The median PFS was 50 months (range, 1-98). All pts
performed ophthalmologic follow-up: we didn’t report ocular toxicities, and all
pts conserved a normal visual function, including acuity. No secondary
myelodisplastic syndrome or neoplasms are reported.
Summary / Conclusion: After a long follow-up the combination of rituximab
and chlorambucil proved to be low toxic, feasible and effective therapy for pri-
mary OALs. No delayed ocular or haematological complications are reported.
For these reasons this regimen should be considered for first line of this indo-
lent lymphoma.
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LYMPHOMAS WITH MYC-TRANSLOCATION OTHER THAN BURKITT’S:
BAD PROGNOSIS DESPITE SPECIFIC IMMUNOCHEMOTHERAPY FOR
BURKITT’S LYMPHOMA
J Navarro1,* M Baptista1, G Tapia2, O García1, A Muñoz-Mármol2, J Sancho1,
L Rodríguez-Fernández3, I Granada1, F Milla1, E Feliu1, J Ribera1
1Department of Hematology, ICO-Germans Trias i Pujol. Josep Carreras
Leukemia Research Institute. Universitat Autònoma de Barcelona, 2Depart-
ment of Pathotlogy, Germans Trias i Pujol Hospital, Badalona, 3Hematology,
Hospital General de Vic, Vic, Spain

Background: MYC translocations involving chromosome 8q24 have been
strongly associated with Burkitt’s lymphoma (BL). However these translocations
can occur in a wide variety of B-cell lymphomas, especially diffuse large B-cell
lymphoma (DLBCL) and B-cell lymphoma unclassifiable with intermediate fea-
tures between DLBCL and BL. Unlike BL, these lymphomas have bad progno-
sis and the standard treatment has to be established.
Aims: The objective was to study the clinical-biological characteristics and
prognosis in a series of lymphomas with MYC-translocation other than BL
focusing in the given treatment.
Methods: Retrospective study of patients with MYC-translocation other than
BL treated in a single institution from 2006 to 2012. Cases with diagnosis of BL,
Burkitt’s-like lymphoma and any other lymphoma with MYC-translocation were
reviewed by 2 pathologists and classified according to the WHO 2008 criteria.
The status of MYC, BCL2 and BCL6 genes was evaluated by fluorescent in situ
hybridization (FISH) using dual-colour break-apart commercial probes (LSI
MYC DC BA, LSI BCL6 DC BA and LSI BCL2 DC BA; Abbot Molecular, Abbot
Park, IL, USA) on whole tissue sections of formalin-fixed paraffin-embedded tis-
sue. Main clinical and biological data were collected from the records.
Results: From 2006 to 2012, 27 patients with a median follow-up of one year
(range 0.3-5.3) were included. Median age was 59 years (range 36-33) and 16
(53%) were male. ECOG score at diagnosis was ≥2 in 12 patients (46%), 11
(42%) had ≥2 extranodal sites involved, serum LDH was increased in 17 out
of 25 (68%), Ann Arbor stage III/IV in 17 (65%) and B symptoms were present
in 12 of 25 (48%). IPI was high or intermediate/high in 13 out of 25 (52%). Sev-
enteen cases were diagnosed with DLBCL and 10 with B-cell lymphoma unclas-
sifiable with intermediate features between DLBCL and BL. Isolated MYC
rearrangement without BCL2 or BCL6 rearrangements was observed in 11
(41%) cases, 13 were double hit, and 3 triple hit lymphomas. Neither differences
regarding the main clinic and biologic features between patients with MYC
translocation alone and patients with double and triple hit were observed, nor
between patients with DLBCL and those with intermediate features between
DLBCL and BL. Sixteen cases were treated with R-CHOP (14 DLBCL and 2
intermediate), and 11 with a specific immunochemotherapy for BL (8 interme-
diate and 3 DLBCL) (P=0.003). Complete response (CR) was achieved in 7 out
of 24 (29%) cases (5/15 treated with R-CHOP and 2/9 with Burkitt-type
immunochemotherapy) (1 patient is still pending of reevaluation and 2 were not
evaluable for response). Four of the 5 patients in CR after R-CHOP relapsed,
versus none patients in CR after Burkitt-type immunochemotherapy. The 2-
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year (95% CI) overall survival (OS) and progression-free survival (PFS) prob-
abilities for the whole series were 34% (11%>57%) and 18% (1%>35%) respec-
tively. Patients with isolated MYC translocation had worse OS probability at 2
years than those with double and triple hit: 17% (95% CI: 0%>45%) versus 44%
(95% CI: 13%>75%) (P= 0.036); but PFS at 2 years were similar: 14% (95%
CI: 0%>38%) for MYC translocation and 20% (95% CI: 0%>4%) for double
and triple hit (P= 0.26). Two-year OS and PFS probabilities were not different
between patients treated with Burkitt-type immunochemotherapy and those
treated with R-CHOP: 52% (95% CI: 21%>83%) versus 36% (95% CI:
10%>62%) for OS; and 31% (95% CI: 2%, 60%) versus 16% (95% CI: 0%,
36%) for PFS (Figure 1).
Summary / Conclusion: Lymphomas with MYC translocations other than BL
present aggressive characteristics at diagnosis and have poor prognosis
despite treatment with a specific immunochemotherapy for BL.
Supported in part by grants EC11-041 from Ministerio de Sanidad and
RD12/0036/0029 RTICC from Instituto Carlos III, Spain .

Figure 1. 
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UBLITUXIMAB (TG-1101), A NOVEL ANTI-CD20 MONOCLONAL FOR RIT-
UXIMAB RELAPSED/REFRACTORY B-CELL MALIGNANCIES 
C Deng1,* J Amengual1, M Schreeder2, E Pauli2, K Cutter2, P Sportelli3, 
H Miskin3, O O’Connor1
1Columbia University Medical Center, New York, 2Clearview Cancer Institute,
Huntsville, 3TG Therapeutics, Inc., New York, United States

Background: Anti-CD20 therapy (rituximab or RTX) in treating patients (pts)
with B-cell lymphomas has resulted in significant improvement in treatment
response and clinical outcomes. Despite advances, pts continue to relapse
from, or are refractory to, RTX-based regimens. Ublituximab (UTX) is a novel,
chimeric mAb targeting a unique epitope on the CD20 antigen. UTX has been
glycoengineered to enhance affinity for all variants of FcγRIIIa receptors, and
therefore demonstrates greater ADCC activity than RTX (Le Garff-Tavernier,
2011). UTX displayed greater antitumor activity than RTX in NHL in vivo mod-
els and in low CD20 expressing tumors (ASH 2011). A Phase I trial with UTX
used as a single agent in pts with Rel/Ref CLL reported an ORR of 45%. 
Aims: Herein we report on two ongoing Phase I dose-escalation studies of
UTX in pts with RTX Rel/Ref B-cell malignancies: TG-1101-101, a single agent
dose escalation study of UTX; and TG-1101-102 a dose escalation study of UTX
in combination with lenalidomide (REV), an immunomodulator that has dis-
played single agent activity in pts with NHL and CLL, and through activating
effects on NK cells has been shown to enhance the ADCC activity of anti-CD20
mAbs.
Methods: Eligible pts are Rel/Ref to a prior anti-CD20 regimen; have evaluable
disease with confirmed CLL/SLL or NHL diagnosis with no active Hep B/C, and
must provide informed consent to participate. For TG-1101-101 (single agent
UTX), the Ph I dose-escalation uses a sequential 3+3 design in dose cohorts
of 450, 600, 900, and 1200 mg. UTX is administered once weekly for 4 infu-
sions followed by monthly maintenance therapy. In TG-1101-102 (UTX+REV),
the dose escalation is a sequential 3+3 design with 4 cohorts of escalating
UTX. REV is started at 10 mg and allowed to increase by 5mg per cycle (up to
20mg) if well tolerated. UTX is administered days1, 8, 15 of Cycles 1 & 2

(Cycle=28 days) with maintenance. REV is started Cycle 1/Day 9 and contin-
ued daily. In both studies, safety and efficacy are primary and secondary end-
points, respectively. PK and correlative PD data are also being collected in
both studies.
Results: In TG-1101-101, 9 pts (5 FL, 3 MZL, 1 MCL) have been enrolled. Med
age 63; Gender: 3M/6F. Med prior therapies = 4 (range 2-6). RTX refractory
(44%). 8/9 pts are evaluable for safety and efficacy; no DLT’s and no Gr 3/4 AE’s
to date. 8/9 pts have had at least one response assessment: 1 CR (RTX refrac-
tory MZL); 3 PR’s (2 MZL, 1 FL); 2 SD (FL) and 2 PD (1 FL, 1 MCL). PK analy-
sis ongoing. In TG-1101-102, 4 pts have been enrolled (3 CLL/SLL and 1 MCL).
Med age 68; all male; Med prior therapies = 3. Two pts progressed: Cycle 2
(MCL) and Cycle 3 (CLL) – study was later amended to start monthly mainte-
nance in Cycle 3. Two remain on study. No DLTs have been observed to date.
Gr 3/4 AE’s to date include: Gr 4 neutropenia and thrombocytopenia in 1 pt; Gr
3 anemia, leukopenia, dyspnea and UTI in 1 pt. Data evaluation is ongoing; lym-
phocyte depletion has been rapid and profound in all pts.
Summary / Conclusion: UTX has been well tolerated to date in both Ph I stud-
ies with demonstrated early clinical activity confirmed at all doses in TG-1101-
101. 7/9 pts in TG-1101-101 continue to receive UTX treatment (range 3–28+
wks). 2/4 pts in TG-1101-102 continue to be treated and display remarkable B-
cell depletion. Enrollment in a 900mg expansion cohort is now open in TG-
1101-101 with an emphasis on RTX relapsed/refractory indolent or low CD20-
expressing lymphomas, including MZL. Enrollment into the dose escalation
phase of TG-1101-102 is ongoing.
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THE POTENTIAL OF CD127 AS A PROGNOSTIC AND RESIDUAL DISEASE
MARKER IN CHRONIC ADULT T CELL LEUKEMIA/LYMPHOMA.
H Kagdi1,* S Hilburn2, A Rowan2, L Cook2, A Melamet2, A Hodson2, N Gillet3,
M Demontis2, C Bangham2, G Taylor2
1Haematology, 2Infectious Disease, Imperial College London, London, United
Kingdom, 3Molecular and Cellular epigenetics, Interdisciplinary Cluster for
Applied Genoproteomics (GIGA) of University of Liège , Leige, Belgium

Background: Human T cell Lymphotropic Virus type 1 (HTLV-1) is a complex
delta retrovirus infecting 15-20 million people worldwide. Most are chronic asymp-
tomatic carriers (AC) but a minority [2-6%] develop a mature T-cell neoplasm
Adult T cell Leukemia/Lymphoma (ATL). ATL has been classified into 4 subtypes:
smouldering; chronic leukemic; lymphoma and acute; the latter two being aggres-
sive subtypes with poor prognosis. The diagnosis depends on clinical features,
immunophenotype, demonstration of HTLV-1 infection and ideally of monoclon-
al proviral integration. Treatment options include zidovudine with interferon, com-
bination chemotherapy and novel agents. There are significant challenges in
diagnosis, monitoring and treatment of ATL. The typical immunophenotype of
ATL, CD3+/wkCD4+CD8-CD25+CD7-, is neither specific nor reliable. The meth-
ods used to detect monoclonal proviral integration are labour-intensive and/or
expensive and not widely available. T Cell Receptor studies lack sensitivity and
specificity. There is a need for a rapid, specific, reliable, widely available and cost
effective method for diagnosis and monitoring.
Aims: To develop a new flow cytometry based assay for diagnosis and moni-
toring of leukaemic ATL.
Methods: Patients attending the National Centre for Human Retrovirology at
Imperial College (St Mary’s Hospital), London, UK donated peripheral venous
blood samples after informed consent and ethical approval. Samples from 2
HTLV-1 immortalized cell lines (MT-2 and C8166) and peripheral blood mononu-
clear cells (PBMCs) from 3 uninfected individuals, 25 HTLV-1 non-ATL and 12
ATL [2 cutaneous lymphoma,1 cutaneous lymphoma/chronic, 1 acute and 8
chronic] patients were analysed. Cells were subjected to 11 colour immunophe-
notyping, real-time HTLV-1 proviral load [PVL] quantification and ligation medi-
ated polymerase chain reaction followed by high through-put sequencing
[HTPS] for HTLV proviral integration site analysis.
Results: The non-ATL patients had CD127+ & CCR7-lo expression in circulat-
ing CD25+CCR4+ cells and polyclonal integration site pattern. Four ATL
patients had similar CD127+ & CCR7-lo expression in circulating CD25+CCR4+
cells (2 chronic, 2 cutaneous). These patients have remained well with PUVA
only or no ATL treatment. Where examined the integration site analysis in PBM-
Cs resembled the non-ATL patients (N=3). Eight ATL patients had CD127-lo
expression on CD4+ CD25+ CCR4+ cells [1 acute, 1 cutaneous/chronic and 6
chronic] with a mono/oligoclonal integration site pattern. These patients have
all required treatment for ATL. One of nine chronic ATL and the one acute ATL
patient had high CCR7 expression [defined as >50% positivity]. Foxp3 expres-
sion was variable. IRF4 was not expressed in any of the patients with chronic
ATL and all responded to first line zidovudine/interferon-a therapy. Longitudi-
nal study of 5 patients during treatment for chronic ATL found the frequency of
CD25+CCR4+ to correlate with PVL whilst CD127 expression correlated with
integration site analysis and disease remission status.
Summary / Conclusion: In non-malignant HTLV-1 infection CD25+CCR4+
cells are CD127+ and the integration sites are polyclonal. In ATL CD25+CCR4+
cells were CD127+ or CD127-lo with CD127+ expression associated with a
polyclonal and CD127-lo a mono/oligoclonal integration site pattern. Increased
CD127 expression during therapy correlated with remission, a return to a poly-
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clonal integration site pattern. CD127 expression appears to be useful to iden-
tify patients needing treatment and for monitoring the treatment of chronic ATL.

P327

EVALUATION OF THE PROGNOSTIC SIGNIFICANCE OF THE BODY MASS
INDEX (BMI) IN PATIENTS WITH DIFFUSE LARGE B-CELL LYMPHOMA
(DLBCL) RECEIVING RITUXIMAB-CHOP (R-CHOP) OR SIMILAR
IMMUNOCHEMOTHERAPY
T Vassilakopoulos1,* G Pangalis2, S Papageorgiou3, A Anastasopoulou1, 
E Verrou4, M Dimou5, K Petevi1, G Boutsikas1, A Kanellopoulos1, L Papageor-
giou1, M Kyrtsoni5, M Siakantaris5, M Kaparou6, V Pappa3, E Ioannidou3, 
K Zervas4, E Papadaki6, P Tsaftaridis1, P Panayiotidis5, N Konstantinou4, 
J Meletis1, M Angelopoulou1
1Haematology Department, Laikon General Hospital, National and Kapodistri-
an University of Athens, 2Haematology Department, Athens Medical Center,
32nd Propedeutic Department of Internal Medicine, Attikon General Hospital,
National and Kapodistrian University of Athens, Athens, 4Haematology Depart-
ment, Theagenion Hospital, Thessalonki, 51st Propedeutic Department of Inter-
nal Medicine, Laikon General Hospital, National and Kapodistrian University of
Athens, Athens, 6Haematology Department, University of Crete, Heraklion,
Greece

Background: Recent data correlate high BMI with better οutcomes in Cau-
casian male Americans with DLBCL. Despite the large number of patients, the
study referred to a highly selected patient population, included patients who did
not receive Rituximab and does not provide an explanation of the findings.
Thus, the prognostic significance of BMI in DLBCL must be further studied in
an unselected patient population treated with R-CHOP.
Aims: The evaluation of the prognostic significance of BMI in a large multicen-
ter cohort of patients with DLBCL treated with R-CHOP or similar
immunochemotherapy combinations.
Methods: We evaluated 457 patients with DLBCL with a median age of 64
years (18-91), who had received R-CHOP or similar chemotherapy combina-
tions in 4 Greek Medical Centres. Freedom From Progression (FFP) was the
selected endpoint, including toxic deaths as events, while unrelated deaths
without prior treatment failure were censored.
Results: The median ΒΜΙ was 26.5 (IQR 23.9-29.4). Overall, 97/457 (21%) of
patients were obese (ΒΜΙ≥30). Higher ΒΜΙ was correlated with more advanced
age, while lower BMI with PS≥2, ≥2 extranodal sites and stages III/IV. There
was no correlation with gender, LDH and B-symptoms. In spite of these corre-
lations, the incidence of obesity was not correlated with none of the above nei-
ther with IPI. The 7-year FFP for patients with ΒΜΙ≥30 and <30 was 82% and
70% (P=0.03) respectively. Among 329 patients without B-symptoms, the 7-
year FFP for the patients with ΒΜΙ≥30 and <30 was 87% and 74% (P=0.03),
while the corresponding results for 104 patients with B-symptoms were 79%
and 55% (P=0.12). Among males, the corresponding percentages were 83%
and 66% (P=0.04), while among females 81% vs 76% (P=0.52). For patients
<60 years old, the 7-year FFP with ΒΜΙ≥30 and <30 was 85% and 81%
(P=0.37), while for older patients 80% and 61% (P=0.03) respectively. Multi-
variate analysis revealed that ΒΜΙ<30 was marginally associated with inferior
FFP (relative risk 1.79, 95% confidence interval 0.92-3.49, P=0.085).
Summary / Conclusion: The present study suggests that obese patients with
DLBCL may have better prognosis under R-CHOP or similar
immunochemotherapy. This was not due to the potentially adverse prognosis
of patients with weight loss, since the observation was valid for patients with-
out B-symptoms. The effect of ΒΜΙ on prognosis is more pronounced for males
and older patients. The study will be expanded to include a larger patient pop-
ulation and take into account the actually delivered dose-intensity of
immunochemotherapy regimens in obese and non-obese patients.

P328

AIDS-RELATED LYMPHOMAS (ARL), OUTCOME AND PROGNOSTIC 
FACTORS
T Garrido1,* T Melo1, J Andrade1, J Guimarães1
1Centro Hospitalar São João, Porto, Portugal

Background: HIV infection correlates to an increased risk of lymphoma, main-
ly diffuse large B-cell lymphoma (DLBCL) and Burkitt’s lymphoma (BL). Primary
central nervous system lymphoma (PCNSL) is a particular group with very
poor outcome. Hodgkin’s lymphoma (HL), although not included in the defini-
tion of AIDS, has also been unquestionably linked to HIV infection.
Aims: Retrospective analysis of the prognostic factors in ARL, looking for vari-
ations amongst 3 main groups: HL, NHL and PCNSL.
Methods: We assessed the available data of 96 patients (pts), HIV-positive,
diagnosed with lymphoma between 2000 and 2012.
Results: The median age at diagnosis was 41 years-old [23;79]; 81.3% of the
pts were male. Nineteen (19.8%) pts had HL and 77 (80.2%) had NHL, of which
13 (16.9%) were PCNSL; histologically, NHL were mostly DLBCL (49.4%) and
BL (18.2%). Most pts were diagnosed at an advanced (III/IV) stage (92.7%),

had IPI ≥3 (65.1%) and ECOG performance status (PS) ≥2 (51.3%). Extra-node
involvement was present in 79.2%: bone marrow (35.4%), liver (27.1%), gas-
trointestinal (27.2%), CNS (27.1%) and lung (12.5%). All PCNSL pts had prior
AIDS-defined disease, and 69.2% of them had CD4+ lymphocytes <50/mm3

(P=.034). Merely 36.5% of the pts were on anti-retroviral therapy (ART) at the
time of diagnosis (68.4% HL, 32.8% NHL, 7.7% PCNSL; P=.001). HL group had
a higher percentage of pts with undetectable HIV (by PCR) at diagnosis (47.4%
HL, 7.8% NHL, 0% PCNSL; P<.0001). One fourth of the pts had no conditions
to initiate curative treatment (26.3% HL, 10.9% NHL, 92.3% PCNSL).
Chemotherapy schedules included: HL - ABVD (10), ChlVPP (2); NHL - CHOP
(29), Da-EPOCH (8), HyperCVAD (3), M-BACOD (3) among others; PCNSL -
HDMTX (1). Radiotherapy was part of the treatment (curative/palliative) in
11.5% of the pts. A complete (CR) or partial (PR) response was achieved in
30.2% of the pts (66.6% HL; 34.5% NHL; 100% PCNSL- 1patient). 67pts died:
due to lymphoma (63) or other causes (4); 27pts are alive (22 free from lym-
phoma); 2 were lost to follow-up. Median overall survival (OS) for the complete
series was 6 months. The 3 groups HL/ NHL/ PCNSL had very different out-
comes (10-year OS: 40.6%/ 17.1%/ 7.7%; P=.039). Age and sex had no impact
on survival. None of the patients with early stage disease (3) have died. There
was worse survival for PS ≥2 (P=.002); extra-node involvement (P=.017); lung
involvement (P=.007); low platelet count (P<.0001); and IPI ≥3 (P=.013) in
NHL group. Low hemoglobin levels (P=.018) and leukopenia (P=.026) had an
impact on survival only for the HL group. There was inferior outcome for those
pts with prior AIDS-defined disease (1-year OS: 31.3% vs. 60.6%; P=.025) and
lower CD4+ T-lymphocyte counts [1-year OS: 26.7%(<50/mm3), 36.4% (50-
200/mm3), 67% (>200/mm3); P=0.004], particularly in the NHL’s group. ART
previous to diagnosis showed impact on survival only for HL’s group (1-year OS:
69.2% vs. 0%; P<.0001). Detectable HIV was not associated to worse sur-
vival. As expected, response to treatment (CR/PR) is a major prognostic fac-
tor, regardless of type of lymphoma (1-year OS: HL 87.5% vs. 20%, P=.019;
NHL 94.4% vs. 23.3%, P<.0001; PCNSL 100% vs. 9.1%, P=.008). On multi-
variate analysis, CD4+ T-lymphocyte counts (P=.023) and response to treat-
ment (P=.001) were independently associated to OS in the NHL group.
Summary / Conclusion: Prognostic factors in ARL differ from those of HIV-
negative lymphomas and vary for each subtype. A considerable percentage of
patients do not present with conditions to initiate curative treatment, hence the
high short-term mortality; however, when response is achieved, they seem to
behave similarly to those without HIV infection.

P329

HIGH RATE OF DURABLE REMISSIONS AFTER TOXICITY-ADAPTED
INTENSIVE INDUCTION, AUTOLOGOUS STEM CELL TRANSPLANTATION
AND RITUXIMAB MAINTENANCE IN MANTLE CELL LYMPHOMA
PATIENTS. 
V Vorobyev1,* S Kravchenko1, E Gemdjian1, Y Lorie1, A Magomedova1, J Man-
gasarova1, E Dubrovin1, A Melikyan1, N Turina2, V Savchenko3
1High Dose Chemotherapy and Intensive Care, National Research Center for
Hematology, 2High Dose Chemotherapy, P.A. Herzen Moscow Oncological
Research Institute, 3National Research Center for Hematology, Moscow, Russ-
ian Federation

Background: Mantle cell lymphoma (MCL) is aggressive B-cell neoplasm diag-
nosed predominantly among elderly men. Upfront use of high-dose AraC (12
g/m2 per course), autoSCT and rituximab at all stages of therapy is the most
effective treatment but possible only with patients younger 60-65 years. Promi-
nent efficacy of gemcitabine-oxaliplatin combinations in relapsed and refracto-
ry MCL patients allowed including these drugs in first-line therapy.
Aims: Toxicity and efficacy assessment of schemes R-DA-EPOCH/R-GIDIOX
and R-DA-EPOCH/ R-HD-Met-AraC, autoSCT and R-maintenance in primary
MCL patients.
Methods: Since May 2008 41 untreated MCL pts (median 54 years (29-64),
M/F 73%/27%, MIPIb: 32% low, 34% intermediate, 34% high risk) were
enrolled. After first R-EPOCH course pts were stratified according to toxicity
they had received either R-DA-EPOCH/R-HD-Met-AraC or R-DA-EPOCH/R-
GIDIOX. In the absence of hematological toxicity gr.4 for more than 3 days,
severe infection complications and signs of renal failure pts underwent R-HD-
Met-AraC (R 375 mg/m2 day 0, methotrexate 1000 mg/m2 24 hours CI day1,
AraC 3000 mg/m2 q 12 hrs days 2-3). If there was one of these complications
pts underwent R-GIDIOX (R 375 mg/m2 day 0, gemcitabine 800 mg/m2 days
1 and4, oxaliplatin 120 mg/m2 day2, irinotecan 100 mg/m2 day3, dexametha-
sone 10 mg/m2 IV days 1-5, ifosfamide 1000 mg/m2 days 1-5). Further these
courses are rotated: either R-DA-EPOCH/R-HD-Met-AraC or R-DA-EPOCH/R-
GIDIOX. Depending on the terms of response, pts received 6-8 courses (3-4
cycles) and autoSCT (BEAM-R) with in vivo purging by rituximab. Pts with
residual tumor after autoSCT were consolidated with local radiotherapy. R-
maintenance was performed every 3 months for 3 years. Since Nov. 2011 all
pts received intrathecal CNS prophylaxis (including patients who had under-
gone autoSCT for one year before Nov. 2011). The protocol was approved by
the local ethics committee. Pts were analyzed in an intent-to-treat basis.
Results: A median follow-up is 21 months (range 2-58). Toward Feb. 2013 34
patients underwent autoSCT: 20 from R-HD-Met-AraC arm and 14 from R-
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GIDIOX arm. 1 induction death after first HD-Met-AraC course (acute renal fail-
ure and septic shock). R-maintenance therapy was completed in 4 pts. All pts
achieved CR in R-HD-Met-AraC arm. In R-GIDIOX arm OR was 93%: 13 CR,
1 PR (without progression for 26 months after autoSCT) and 1 PD after 4 cours-
es. Main non-hematological toxicity of R-GIDIOX was hepatic, with elevated
aminotransferases grades 1-2 and 3-4 in 59,5% and 7,1% of courses respec-
tively, without clinical signs. The sources of stem cells were PB in 30 patients
and BM in 4 cases of harvest failure after 3 R-GIDIOX and 1 HD-Met-AraC.
Hematological toxicity of R-GIDIOX course: leukopenia gr.4 was in 71,4%
(medium duration was5,4 days, range 1-13), thrombocytopenia gr.4 was in
42,9%. The estimated 4-years OS for the R-GIDIOX arm and the R-HD-Met-
AraC arm were 100% and 78±12%. The estimated 4-years EFS for the R-GID-
IOX group and the R-HD-Met-AraC group were 85±10 % and 71±13 %. There
were 3 CNS relapses in 6-14 months after autoSCT. One patient was from R-
GIDIOX arm and 2 patients were from R-HD-Met-AraC arm. 2 patients died in
6 months after CNS relapses, and in one case, CR was achieved again with
radiotherapy and intrathecal treatment (CR more than 13 months). After these
3 early CNS relapses we included CNS prophylaxis in this treatment protocol.
Summary / Conclusion: HD-Met-AraC scheme is highly toxic and its use is
possible only in 2/3 of patients younger 65 years. R-GIDIOX scheme is less tox-
ic than HD-Met-AraC and equally effective in response induction and mobiliz-
ing, so it could be recommended for those in whom high-dose AraC and
methotrexate can potentially cause severe adverse consequences.

Figure 1. 
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THE USE OF SYSTEMIC THERAPY DOES NOT IMPROVE THE RESULTS
OF LOCOREGIONAL TREATMENT IN LIMITED STAGE (I-II) FOLLICULAR
LYMPHOMA: STUDY OF 112 PATIENTS.
J Sancho1,* S Mercadal2, H Pomares3, M Moreno1, O Garcia1, E González-Bar-
ca3, E Domingo-Domènech3, J Navarro1, A Fernández de Sevilla3, E Feliu1, 
J Ribera1
1Clinical Hematology, ICO-Hospital Universitari Germans Trias i Pujol, Institut
Josep Carreras, Universitat Autonoma de Barcelona, Badalona, 2ICO-Hospi-
tal Duran i Reynals, Hospitalet de Llobregat, Spain, 3Clinical Hematology, ICO-
Hospital Duran i Reynals, Hospitalet de Llobregat, Spain

Background: 20-25% of the patients with follicular lymphoma (FL) are in lim-
ited stage (I-II) at diagnosis. Involved field nodal or regional radiotherapy is the
standard therapy but recurrence out of radiation field is the main cause of treat-
ment failure.

Aims: The objective of this study was to investigate the value of the use of sys-
temic therapy in a series of patients diagnosed with limited stage FL.
Methods: Retrospective study of patients with limited stage (I and II) FL diag-
nosed and treated in two Spanish hospitals. Clinical and biological character-
istics, as well as therapy and response were collected.
Results: From 1989 to 2012, 112 patients were included. Median age was 57
years (range 17-93), 71 (63%) were females. ECOG score at diagnosis was <2
in 99 patients (91%) and B symptoms were present in only 7 (6%). Grade of
FL histology was available in 105 cases: grade 1 in 39 (37%), grade 2 in 39
(37%) and grade 3a in 27 (26%). Ann Arbor stage: I in 61 (55%) (extranodal
involvement in 15 of them) and II in 51 (45%) (extranodal involvement in 8).
FLIPI score (available in 97 cases) was 0-1 in 73 (75%) and 2-3 in 24 (25%).
Fifty-four patients (48%) were treated with a locoregional strategy (radiothera-
py in 43, surgical resection in the remaining 11) and 58 (52%) received systemic
chemotherapy (combined with radiotherapy in 21 [19%]); 31 cases received rit-
uximab as part of their chemotherapy. The groups of locoregional (n=54) and
systemic therapy±radiotherapy (n=58) were well balanced except for a higher
number of patients with grade 3a histology and stage II in the group of systemic
therapy±radiotherapy compared to locoregional treatment (46% vs 2%,
P<0.001, and 64% vs 26%, P<0.001, respectively). Overall response was
achieved in 95 (95%) of cases (CR in 90 patients [90%], 42 [96%] in locoregion-
al therapy vs 48 [86%] in systemic therapy±radiotherapy), whereas 5 (5%)
showed stable disease or progression. Thirty-one (35%) out of 90 patients
achieving CR relapsed (18 in locoregional therapy vs 13 in systemic
therapy±radiotherapy, P=0.181). DFS, PFS and OS probabilities at 8 years
were, respectively, 58% (95% CI 45%>71%), 64% (95% CI 53%>75%) and
83% (95% CI 75%>91%) without differences according to treatment strategy
(locoregional [n=54] vs systemic therapy±radiotherapy [n=58]), although
patients treated with systemic therapy±radiotherapy showed a trend to longer
CR duration (74% [95% CI 60%>88%] vs 48% [95% CI 27%>69%], P=0.07)
(Figure 1).
Summary / Conclusion: Conclusions. Patients with FL in limited stage show
good response to therapy. In this series no benefit from the use of systemic ther-
apy was observed in terms of DFS, PFS and OS compared to locoregional
treatment.
Supported in part by grant RD12/0036/0029 from RTICC, Instituto Carlos III,
Spain.

Figure 1. 
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OCCULT BONE MARROW INVOLVEMENT DETECTED BY FLOW CYTOM-
ETRY MAY AFFECT OVERALL SURVIVAL AND PROGRESSION FREE
SURVIVAL IN PATIENTS WITH DIFFUSE LARGE B CELL LYMPHOMA
O Wolach1,* M Luchansky2, A Fraser3, M Lishner4, O Shpilberg1, M Lahav2
1Institute of Hematology, Davidoff Cancer Center, Rabin Medical Center,
2Department of Medicine, Rabin Medical Center, Petah Tikwa, Israel, 3Medical
Research Council Centre for Causal Analyses in Translational Epidemiology,
University of Bristol, Bristol , United Kingdom, 4Department of Medicine, Meir
Medical Center, Kfar Saba, Israel

Background: Diffuse large B cell lymphoma (DLBCL) is a common aggressive
and potentially curable lymphoma. Histologic involvement of the BM at diagno-
sis affects disease stage and the International Prognostic Index (IPI) score that
are both associated with outcome. In some cases flow cytometry (FC) detects
occult marrow involvement which was not detected in microscopy. The clinical
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relevance of such occult BM involvement is still not clear. Current guidelines
lack clear recommendations as to the role of flow cytometry of BM aspirates in
the staging of DLBCL.
Aims: To study the prognostic significance of occult BM involvement based on
flow cytometry findings in DLBCL.
Methods: The medical charts of all consecutive DLBCL patients over the age
of 18 that were diagnosed with DLBCL at a single center between 1994-2003
were reviewed. We defined 3 groups within the cohort of patients: 1. patients
with histologic involvement of the BM as diagnosed by BM biopsy (BM+ group).
2. patients negative for histologic involvement or that BM results were incon-
clusive but that demonstrated cytometric evidence for involvemnt in BM aspi-
rate (BM-FC+). 3. patients with neither histologic or cytometric evidence for lym-
phoma involvement in the BM (BM-FC-). Flow cytometry was performed on BM
aspirates using two color flow cytometry. Data was aquired using the EPICS-
XL (BECKMAN COULTER) flow cytometer from 1999 onwards, and the PRO-
FILE II (BECKMAN COULTER) flow cytometer before 1999. B cell monoclon-
ality was defined as either a ratio of immunoglobulin light chain expression of
kappa:lambda >3:1 or lambda:kappa >2:1 in at least 2% of the gated popula-
tion. BM biopsies were treated with standard procedures, stained with haema-
toxylin and eosin (H&E) and subjected to standard immunohistochemistry stud-
ies. Statistical analysis: Study endpoints included overall survival (OS) and
progression free survival (PFS). Survival was studied using Kaplan-Meyer plots
and compared using log rank test [Stata 12 (Texas)]. Patients were followed-
up from time of diagnosis until death or April 2005, whichever came first.
Results: One hundred and one patients were included in the analysis. Medi-
an age of the cohort was 67 (range 21-90). Male and female were represent-
ed equally. Disease stages I to III were documented in 19%, 16% and 21%,
respectively. Stage IV disease was documented in 33% of patients and stage
was not available in 11% of patients. Low risk, low intermediate, high interme-
diate and high risk IPI were demonstrated in 38%, 10%, 20% and 20%, respec-
tively. IPI was not available in 12% of patients. BM+ group included 13 patients
(13%). The BM-FC+ group comprised of 16 patients (16%) and the BM-FC-
included 72 patients (71%). Within the BM-FC-, BM-FC+ and BM+ groups IPI
was Low risk in 42%, 38% and 15%; low intermediate risk in 12%, 6% and 0%;
high-intermediate in 12%, 31% and 46% and high risk in 16%, 25% and 38%,
respectively (P=0.01). Most patients were treated with CHOP or CHOP-like
regimens (78%) and 5 patients were treated with palliative intent. Importantly,
the vast majority of patients in this study were treated before rituximab was
available and consequently only 10% of patients were treated with rituximab
containing regimens. Median OS for the BM-FC-, BM-FC+ and BM+ were 4.6
years, 2.2 years and 0.88 years, respectively (log rank P=0.01). Median PFS
for the BM-FC-, BM-FC+ and BM+ were 3.2 years, 1.4 years and 0.58 years,
respectively (log rank P=0.01).
Summary / Conclusion: Occult involvement of the BM at diagnosis as
assessed by FC of BM aspirates in patients with DLBCL identifies patients with
inferior outcome. These data must be reproduced in the era of immuno-
chemotherapy.

Figure 1. 
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CLINICAL AND MOLECULAR SIGNIFICANCE OF TUMOR NECROSIS IN
NEWLY DIAGNOSED PATIENTS WITH HODGKIN’S LYMHOMA AND DIF-
FUSE LARGE B CELL LYMPHOMA
I Elrahman1,* V Rapoport1, T Neuman 2, L Appelbaum 3, R Perlman 1, D Ben-
Yehuda 1
1Hematology, 2Pathology, 3Imaging, Hadassah - Hebrew University Medical
Center, Jerusalem , Israel

Background: Lymphoma of various types in newly diagnosed patients may
exhibit necrotic areas in the tumor mass on imaging. To date, little is known
about the clinical significance of this finding and even less is known about the
mechanism of cell death in the necrotic tissue - apoptosis, molecular necrosis
or autophagy
Aims: The objective of this study was to investigate the prognostic significance
of tumor necrosis in newly diagnosed Hodgkin’s lymphoma (HL) and diffuse
large B cell lymphoma (DLBCL) patients and to define the molecular mecha-
nism of cell death responsible for the necrosis.
Methods: Two hundred and four CT scan or CT-PET studies from newly diag-
nosed patients with DLBCL (131) and HL (73) were analyzed for the presence
of tumor necrosis.Among 56 HL and DLBCL patients that underwent an open
surgical biopsy of the tumor mass nineteen presented necrotic morphology in
the biopsied tissues: 8 HL and 11 DLBCL. Biopsies without evidence of necrot-
ic morphology (10 patients from the above 56) and reactive lymph nodes (4)
were included as controls. All sections were stained for ki-67, a proliferation
marker, activated caspase-3, apoptosis marker, and HMGB-1, a necrotic cell
death marker.
Results: Radiographic appearance of necrosis was present in 47% of all
patients, 34% of HL and 53% of DLBCL patients. A statistically significant cor-
relation was found between necrosis and bulky disease (tumor mass size≥10
cm) (P=0.0002x10-6) and also between necrosis and elevated LDH
(P=0.00002). When DLBCL and HL patients were analyzed separately, we
found significant correlation between necrosis and elevated LDH in DLBCL
patients (P=0.0001) however in HL patients, there was no significant correla-
tion between necrosis and LDH at the time of diagnosis. No statistically signif-
icant correlation was found between necrosis and age >60 or more advanced
stage of disease. Surprisingly, we did not find correlations between patients’
prognosis and tumor necrosis. There were no differences in interim response
to treatment, disease-free survival and overall survival between patients with
necrosis and without it. When DLBCL and HL patients were analyzed separate-
ly, we found better outcome in patients with tumor necrosis: Among DLBCL
patients with elevated LDH there was a trend for better outcome, by disease-
free survival and overall survival, in those with tumor necrosis (P=0.098 and
0.093, respectively). In HL patients, disease-free survival was greater in patients
with necrosis compared to those without necrosis. More over, we found a sig-
nificant correlation between tumor necrosis and disease stage- more HL
patients without tumor necrosis had an advanced disease (stages III-IV) com-
pared to those with necrosis (P=0.027). Our results show that in contrast to sol-
id tumors, tissue necrosis in lymphoma is not a predictor of worse prognosis:
though more patients with radiographic appearance of necrosis had also the
known bad prognostic signs- elevated LDH and/or bulky disease, this group did
not have worse outcome. We suggest that necrosis can lead to a better
response to treatment in lymphoma.DLBCL cells showed high proliferation
rate, with ki-67 index ranging from 40 to 90% and in HL cells the ki-67 index
ranged from 5 to 50%. All HL patients were positive for HMGB-1 with no sig-
nificant staining for caspase-3. Conversely, 10 DLBCL patient samples out of
11 were positive for activated caspase-3, none of them were positive HMGB-
1. These results show a differential molecular mechanism of cell death in the
tumor mass of newly diagnosed HL and DLBCL patients.
Summary / Conclusion: In summary, tumor necrosis in HL and DLBCL is cor-
related with bulky disease and high LDH, yet unlike solid tumors tumor necro-
sis is not correlated with worse prognosis. Rather, tumor necrosis seems to be
associated with better outcome. The molecular mechanism of cell death differs
between the two types of lymphoma.
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PREDICTIVE VALUE OF EARLY 18FDG POSITRON EMISSION TOMOG-
RAPHY (PET) IN HIGH-RISK AGGRESSIVE B-LYMPHOMAS TREATED
WITH RITUXIMAB, INTENSIVE INDUCTION THERAPY AND AUTOLOGOUS
TRANSPLANTATION
R Pytlik1,* D belada2, D Salek3, O Belohlavek4, J Kubinyi5, A Berkova1,6, 
M Trneny1
11st Department of Medicine, 1st Medical Faculty, Charles University, Prague,
Prague, 2Department of Medicine - Hematooncology, Medical Faculty Hradec
Králové, Charles University, Prague, Hradec Králové, 32nd Department of Med-
icine - Hematooncology, Medical Faculty, Masaryk University, Brno, Brno,
4Department of Nuclear Medicine, Hospital Na Homolce, 5Institute of Nuclear
Medicine, 6Center of Tumor Cytogenetics, Institute of Medical Biochemistry
and Laboratory Analysis, 1st Medical Faculty, Charles University, Prague,
Prague, Czech Republic

Background: 18FDG-PET results at the end of treatment have independent
prognostic value in aggressive B-cell lymphomas. The value of early or interim
PET is unclear. Also, it is unclear whether eventual negative prognostic impact
of positive early PET can be reversed with intensified consolidation treatment. 
Aims: We have studied the impact of early PET after 2 to 3 cycles of intensi-
fied induction therapy on prognosis of patients 18-62 years old with diffuse
large B-cell lymphomas (DLBCL) and primary mediastinal B-cell lymphomas
(PMBL) with age-adjusted prognostic index (aaIPI) 2-3. 
Methods: Patients were treated in 2002-2011 with 3 cycles of high-dose R-
CHOP (rituximab, 375 mg/m2, cyclophosphamide, 3 g/m2, doxorubicin, 75
mg/m2, vincristin, 2 mg and Prednison, 300 mg m2 + G-CSF), 3 cycles of R-
ESHAP, and autologous transplantation (ASCT), with or without radiotherapy.
PET was performed on 15th to 21st day of 2nd or 3rd cycle of high-dose R-
CHOP. Overall survival (OS), progression-free survival (PFS) and lymphoma-
free survival (LFS) was calculated according to Kaplan-Meier. Multivariable
analysis for independent predictive factors was calculated according to Cox
model.
Results: 91 patients with median age of 39 years (18-62) was treated. aaIPI
was 2 in 56% of patients and 3 in 44% of patients. OS was 82±4 % at 3 years,
PFS was 79±4 %, and LFS was 82±4 %. 36 patients (40 %) were early PET
positive and 55 patients (60%) negative. Early PET negative patients had bet-
ter 3-year LFS (90±4 % v. 70±8 %, P=0.03), and PFS (87±5 % v. 68±8 %,
P=0.05) than early PET positive patients, but not better OS (88±5 % v. 73±8 %,
P=0.21). Age less than 45 years and negative PET were the only independent
variables for LFS and PFS on multivariate analysis. 
Summary / Conclusion: Intensive treatment in early PET positive patients
with high-risk aggressive lymphomas at least partially overcomes the results of
positive early PET, however, early PET negative patients still have better PFS
and LFS. 
This work was supported by grants IGA MZ ČR NT 13072-4 and MSMT
PRVOUK P27/LF1/1. 
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CLINICOPATHOLOGICAL FEATURES AND BONE MARROW PATTERN
ANALYSIS IN CASES OF HEPATOSPLENIC GAMMA DELTA T- CELL LYM-
PHOMA 
A Khan1,* S Bhavsar1,Y Badrinath2, P Subramanian2, N Patkar2, PTembhare2,
T Shet1, E Sridhar1, P Amare3, H Menon4, M Senger4, S Banavali5, B Aurora5,
G Narula5, S Gujral1
1Pathology, 2Hematopathology Laboratory, 3Cancer Cytogenetics, 4Medical
Oncology, 5Paediatric Oncology, Tata Memorial Hospital, Mumbai, India

Background: Peripheral T- cell lymphomas account for approximately 10-15%
of all Non Hodgkin lymphomas (NHL). Hepatosplenic gamma delta T-cell lym-
phoma (HSGDTCL) accounts for <1% of all NHLs. It is important to differenti-
ate rarer HSGDTCL with a dismal prognosis from commoner T-cell acute lym-
phoblastic leukemia (T-ALL) with a good prognosis. Diagnosis may also be
delayed due to lymphocytic morphology and subtle patterns of involvement in
tissues. 
Aims: Study clinicopathological features and morphological patterns in bone
marrow (BM) biopsy of HSGDTCL.
Methods: Ours is a referral cancer hospital. Cases of HSGDTCL from Jan
2008 – Dec 12 were selected. Diagnosis was based on flow cytometric
immunophenotyping (FCI) of peripheral blood (PB)/BM aspirate (BMA) in 14,
hepatosplenic biopsy evaluation in5, FCI and hepatosplenic evaluation in1, and
BM biopsy morphology with immunohistochemistry (IHC) in 1 case. Clinico-
pathological findings were recorded. BM aspirate was categorized on predom-
inant tumor population as blastic, lymphocytic or mixed. BM biopsy was cate-
gorized on pattern of infiltration as intrasinusoidal, interstitial, both and diffuse.
FCI was performed (4 to 8 color, FACS Canto II). Fluorescent in situ hybridiza-
tion (FISH) was done for common mutation studies including isochromosome
7q. Response to treatment was noted, wherever available.
Results: We had 21 cases (0.22%) of HSGDTCL out of approximately 9478
cases of NHL. Age range was 5 – 51 years (median – 29 years) with 2: 1 M: F
ratio. 16/19(84.2%) cases had hepatosplenomegaly, while 5(26.3%) had lym-

phadenopathy. Anemia and thrombocytopenia was seen in 13/16 (81.3%) and
leukocytosis in 6(37.5%) cases. Diagnostic BM aspirate revealed mixed mor-
phology in 12(57.2%), blastic in 4(19.1%) and lymphocytic in 5(23.8%) cases.
BM infiltration pattern at presentation was both intrasinusoidal and interstitial
in 10/21(47.6%), intrasinusoidal in 9(42.9%), interstitial and diffuse in 1 case
each. Splenectomy specimens (3 cases) showed a diffuse red pulp involvement
by CD3 positive tumor cells. Liver biopsy(4 cases) showed subtle intrasinusoidal
CD3 positive T-cell infiltrate. FCI(18 cases) revealed mature aberrant T-cell
immunophenotype. Tumor cells expressed CD3(18/18), CD7(18/18), TCR gam-
ma-delta(15/15) and CD2(16/16). CD5 was expressed in 6/18(33.3%), CD8 in
6/18(33.3%) and CD56 in 7/18(38.9%) cases. Stains for CD4, CD34 and Tdt
were negative in all.HLADR was positive in 1 case(5.6%). FISH studies
revealed iso 7q in 8/11 cases(72.7%) with additional findings of trisomy 8(3
cases), t(7q;q22)(1 case), 7q;5q deletion(1 case), while 1 case showed no
abnormalities. Median period of follow-up was 3 months with maximum survival
of 11 months.
Summary / Conclusion: HSGDTCL is common in teenage and young adults
(48% were <26 years). Hepatosplenomegaly was absent in 15.8% while lym-
phadenopathy was present in 26.3% cases. All cases were referred as ALL
based on BMA morphology. Mature lymphoid cells were admixed with blast like
cells. Expression of surface CD3 along with Tdt negativity raised a high suspi-
cion for HSGDTCL. CD8 expression was noted in 33.3% cases as against
common belief of double negative T-cells. CD5 was also expressed in 33.3%
cases. Common patterns in BM biopsy were both intrasinusoidal and intersiti-
tial. IHC stain for CD3 was mandatory to highlight subtle infiltrates in trephine,
liver and spleen biopsies. Iso 7 was seen in 72.7% cases. Chemotherapy pro-
tocols included CHOP, DHAP and SMILE; however, most patients were lost to
follow up due to the cost involved and poor prognosis explained.
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CLINICAL RELEVANCE OF INTERNATIONAL PROGNOSTIC INDEX AS A
PREDICTOR FOR VENOUS THROMBOEMBOLISM IN DIFFUSE LARGE B-
CELL LYMPHOMA PATIENTS: RESULTS OF A SINGLE CENTER
PROSPECTIVE COHORT STUDY
S Lim1,* S Kim1, J Lee1, W Kim1
1Division of Hematology-Oncology, Department of Medicine, Samsung Medical
Center, , SEOUL, Korea, Republic Of

Background: Venous thromboembolism (VTE) is a life threatening condition
in lymphoma patients. Although high rates of VTE have been reported in
patients with lymphoma, the majority of data were from retrospective studies
with heterogeneous subtypes. Thus, it is still not clear about the risk factors for
VTE in lymphoma patients. Although Khorana risk score has been proposed as
a predictive model for cancer-associated thrombosis, there is few data prospec-
tively validating the role of this risk model in lymphoma patients.
Aims: we explored risk factors influencing the occurrence of VTE in diffuse large
B-cell lymphoma (DLBCL) patients who were uniformly treated with R-CHOP
(rituximab, cyclophosphamide, doxorubicin, vincristine, and prednisone).
Methods: We analyzed the incidence of VTE from DLBCL patients enrolled in
our prospective cohort study (NCT00822731). VTE was defined as pulmonary
embolism (PE) and deep vein thrombosis (DVT). VTE was diagnosed with radi-
ologic imaging studies including CT scan and ultrasound imaging. All patients
were newly diagnosed with DLBCL and initially treated with R-CHOP via cen-
tral venous catheter between July 2008 and December 2011.
Results: A total of 352 patients were analyzed, and prospectively monitored
regarding the occurrence of VTE with the median follow-up duration of 22.6
months. There were 36 cases of VTE including DVT (19/36, 52.8%), PE (13/36,
36.1%) and both (4/36, 11.1%). The median time to VTE was 2.35 months, so
the majority of VTE occurred within 6 months after diagnosis. The actuarial
incidence of VTE at one year was 10.3%. A half of patients with VTE (18/36,
50.0%) were symptomatic and anticoagulation therapy was used for 22 patients
with symptomatic DVT or PE. However, incidental cases of DVT or PE found
during imaging follow-up for evaluation of tumor response did not require ther-
apy. There were two deaths-related with VTE including refractory hypoxemia
due to PE and bleeding due to anticoagulation. Age older 60 years and poor
performance status (≥ ECOG grade 2) were significantly associated with VTE.
However, other host factors including co-morbidity, body mass index, and gen-
der were not related (P>0.05). Disease-related factors representing high tumor
burden such as extranodal involvements, and Ann Arbor stage III/IV were sig-
nificantly associated with VTE (P<0.05). However, the involvement of a partic-
ular extranodal site including stomach, pancreas, intestine, and mediastinum
did not influence the occurrence of VTE. Khorana score-based risk model
including cancer type, body mass index, prechemotherapy white blood cell,
hemoglobin, and platelet count failed to predict VTE. The multivariate analysis
showed that international prognostic index (IPI, high or high-intermediate risk)
was the only factor that independently associated with the occurrence of VTE
(OR 2.74, CI 1.27-5.88, P=0.01).
Summary / Conclusion: The IPI score is a predictive factor for the occurrence
of VTE in DLBCL patients in the era of rituximab.
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PERIPHERAL T CELL LYMPHOMA AND ROLE OF AUTOLOGOUS TRANS-
PLANTATION 
Y Jethava1,* V Noriega1, P Fields2, B Roomallah1, C Wykes1, S Devereux1, 
T Pagliuca1, R Marcus1
1Kings College Hospital, 2Haematology, Guys and St Thomas’ Hospital, Lon-
don, United Kingdom

Background: Peripheral T cell is a rare type of lymphoid malignancy with inci-
dence of approximately 15% in most US and European series The most com-
mon histopathologic subtypes are PTCL not otherwise specified (PTCL-NOS),
angioimmunoblastic T-cell lymphoma (AILT), and anaplastic large-cell lym-
phoma (ALCL), with or without anaplastic lymphoma kinase (ALK) expression.
The median age at diagnosis is 60 years, with increase male prevalence (2:1)
and it carries a poor prognosis with DFS in first remission of no more than 35%
in most series In chemosensitive disease, CHOP like chemotherapy followed
by autologous hematopoietic transplant (auto-HCT) has shown to improve the
response rates with increase in OS to 40-50% at 3 years, with a low non-
relapse mortality. We have performed a retrospective analysis of 37 patients
who underwent autologous hematopoietic stem cell (Auto-HCT) transplantation
as a part of first line therapy our centre, to determine overall survival (OS), dis-
ease free survival (DFS), non-relapse mortality (NRM) and to analyse factors
affecting the outcome.
Aims: To assess the role of disease status in patients with T- cell lymphoma
patients undergoing autologous hematopoietic stem cell transplant
Methods: Thirty seven consecutive patients with diagnosis of PTCL who under-
went Auto-HCT as part of their primary therapy between 1998 to 2011 were
analysed. The clinicopathological characteristics of the patients are summa-
rized in Table 1. Median age at transplantation was 51.5 yrs. 30 patients (81%)
received CHOP as first line chemotherapy. Disease status on 33 patients pri-
or to auto-HCT was confirmed but the pre-transplant disease status of remain-
ing 4 patients was unavailable. Of these 33 patients, 26 were in first CR at the
time of auto- HCT and 7 were in PR. 6 patients had received a 2nd line of
chemotherapy to induce CR prior to transplant
Results: With a median follow up of 868 days (267-4725), the 3 year OS for the
whole cohort was 58.3%, with a 3 year DFS of 41.3% (Figure 1) and a CIR of
50.4% 2 patients (5%) died due to transplant related complications within 1 year.
Patients in CR at the time of auto-HCT (n=26) had an OS of 83.3% at 3 years
(Figure 2) and DFS of 59.5% (Figure 3) compared to patients not in CR (n=7)
(P=0.000 and P=0.001 respectively). The cumulative incidence of relapse was
also higher in patients who were not in CR at the time of transplant (Figure 4).
No differences in the outcome on univariate analysis was found taking into
account age, CD34+ cells infused or number of chemo lines prior to transplant.
Summary / Conclusion: Patients in 1st CR at the time of auto- HCT have an
excellent OS and DFS. This outcome was independent of age, CD34+ cells
infused or number of chemotherapy lines prior to transplant and relates only to
remission status at the time of transplant. On the basis of this analysis and oth-
er published data, auto-HCT is recommended for peripheral T cell lymphoma
patients in 1st CR but not for those not achieving CR who should be consid-
ered for alternative treatment strategies 

Figures 1,2,3,4.  

Table 1.
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RETROSPECTIVE ANALYSIS OF DIFFERENT TREATMENT APPROACHES
TO PATIENTS WITH EXTRA-GASTRIC MALT LYMPHOMA
S Woehrer1,* B Kiesewetter1, J Fischbach1, L Muellauer2, M Troch3, M Rade-
rer1
1Internal Medicine1, 2Pathology, Medical University of Vienna, Vienna, 3Inter-
nal Medicine3, Salzburger Universitaetsklinikum, Salzburg, Austria

Background: MALT Lymphoma is a relatively common Non-Hodgkin Lym-
phoma. In contrast to gastric MALT lymphoma, which can be effectively treat-
ed with Helicobacter pylori (HP) eradication therapy, treatment strategies for
extra-gastic diseases are less well defined and several different treatment
strategies, including surgery, systemic chemotherapy, radiation therapy, and
antibiotic therapy have shown efficiency in previous studies.
Aims: To investigate if one treatment modality might be superior.
Methods: 185 patients treated at our institution were retrospectively analyzed.
Since most MALT lymphoma patients do not die from lymphoma, we used time
to progression and therapy free interval as surrugate endpoints for effective-
ness.
Results: 72 male and 113 female patients with a median age of 63 (IQR: 50-
74) years at diagnosis had a median follow up time of 49 (IQR: 18-103) months.
81 (44%) patients received systemic chemo/immunotherapy, 34 (18%) radia-
tion therapy, 30 (16%) surgery, and 15 (8%) antibiotic therapy. 13 (7%) were
followed closely without receiving therapy. Patients undergoing received sur-
gery had significantly less (P=0.002) stage IV disease. Patients having either
surgery (100%), chemo/immuno therapy (85.5%), or radiation (80%) had sig-
nificantly (P=0.01) higher response rates than patients treated with antibiotics
(33.3%). However, significantly (P=0.018) more patients had progressive dis-
ease after radiation (58%) compared to chemo/immuno therapy (33.3%), or sur-
gery (27.6%). There was no significant difference in the median time to progres-
sion (P=0.141) but the estimated time to progression (P=0.023)  as well as the
estimated therapy free interval (P=0.021) were significantly different among
the various cohorts. Stage had no influence on the estimated time to progres-
sion (P=0.442). Furthermore, stage (P=0.442), elevated LDH (P=0.141),
decreased hemoglobin (P=0.069), elevated beta 2 microglobulin (P=0.570),
plasmacellular differentiation (P=0.839), monoclonal gammopathy (P=0.836),
or autoimmune disease (P=0.127) did not influence the occurrence of disease
progression.
Summary / Conclusion: Surgery for patients with early stages and
chemo/immuno therapy for early and advanced stages seem to be superior to
radiation therapy. Antibiotic therapy seemed to be the least effective treatment
for extra-gastic MALT lymphoma.
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LOWER INCIDENCE OF EBV-POSITIVITY IN ELDERLY DIFFUSE LARGE B-
CELL LYMPHOMA: POSSIBLE NEW SUBGROUP OF ELDERLY B-CELL
LYMPHOMA
T Tomikawa1,* M Tokuhira1, M Sagawa1, T Nemoto1, T Tabayashi1, R Watan-
abe1, S Mori1, M Higashi2, J Tamaru2, M Kizaki1
1Department of Hematology, 2Department of Pathology, Saitama Medical Cen-
ter, Saitama Medical University, Kawagoe, Japan

Background: Diffuse large B-cell lymphoma (DLBCL) has been considered as
a heterogeneous aggressive lymphoma. Recently, Epstein-Barr Virus (EBV)-
positive DLBCL of the elderly has introduced as a new category of DLBCL by
Japanese investigators (Asano N, et al. Blood 2009; 113: 2629-36), and docu-
mented in the 4th edition of WHO classification. EBV-associated DLBCL has
characterized as age over 50 years, and the background of this subgroup of
DLBCL disease has strongly affected by the underlying immunodeficiency. It has
reported that these patients have a worse prognosis than those with EBV-neg-
ative DLBCL. 
Aims: Recently, the population of EBV-associated B-cell lymphoma has been
increased among patients aged over 50 years according to aging process.
However, little is still known about clinical and biological characters in these
patients; therefore, the aim of this study was to clarify the clinicopathological
features and EBV infection in 125 patients with DLBCL in aged over 50 years.
Methods: Clinical and pathological data on 125 DLBCL patients aged over 50
years, who were diagnosed in our institute from January 2008 to January 2013,
were retrospectively analyzed. Diagnoses were confirmed by immunohisto-
chemistry performed on paraffin-embedded tissue sections, using selected
members of a panel of monoclonal antibodies including CD3,4,5, 8, 10, 20, and
30, and the all cases were examined for the positivity of EBV by the in situ
hybridization detection technique, and for EBV early RNAs (EBER) by using a
REMBRANT detection kit (Zymed, San Francisco, CA). The patients diagnosed
as transformation from low grade lymphomas such as follicular lymphoma and
mantle cell lymphoma to aggressive B-cell lymphoma were excluded. The com-
parison between EBV-positive ratio by the detection of EBER in tumor samples
and each clinical data according to age in every 10 years in aged over 50 years
were carried out.
Results: Of 125 DLBCL patients, mean age was 72 years (51-97) and sex
ratio was 69:56 (M:F). The patient population was 23 (50-59 y/o), 28 (60-69 y/o),
43 (70-79 y/o), and 31 patients (more than 80 y/o), respectively. The average
positivity of EBER by using immunohistologic studies for the EBV-latent gene
products on paraffin sections was 6.8% in all patients, and the ratio of EBER
in each aged group was 6.3 (50-59 y/o), 0 (60-69 y/o), 16 (70-79 y/o), and
3.6% (more than 80 y/o), respectively. We also performed CD5 immunostaing
as well, and the positive ratio in each aged group was 13 (50-59 y/o), 7.1 (60-
69 y/o), 4.7 (70-79 y/o), and 6.5 (more than 80 y/o), respectively. These data
on CD5 positivity showed that this cohort of DLBCL was same as general pop-
ulation. 
Summary / Conclusion: It has reported that the incidence of EBV-associated
lymphoproliferative disorders (LPD) increases with advancing age, and EBER-
positive DLBCL in aged over 50 years showed more than 20% of patients (Shi-
moyama Y, et al. Pathol Int. 2009; 59: 835-43). However, in our analysis, only
6.8 % of patients with DLBCL in aged over 50 years showed EBER-positivity.
Although the peak of EBER-positive ratio was shown in the group of 70-79
years (16%) as described in the previous report, other 3 aged groups showed
a lower incidence of EBV-positivity (6.3% in 50-59-years, 0% in 60-69-years,
and 3.6% in 80-years, respectively). The incidence of CD5 positivity was almost
similar among each aged group; therefore, the patient population used in this
study was not deviated. In conclusion, the incidence of age-related EBV-posi-
tive DLBCL is low as reported and it might be existed in new subgroup of B-cell
lymphoma. This study was performed in a single institute; thus, it will be nec-
essary to accumulate the patients with precious EBV-associated DLBCL in
aged over 50 years, and we are now analyzing the clinical outcome of EBV-neg-
ative elderly DLBCL compared to that of EBV-positive cases.
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POLYMORPHISMS OF GLUTATHIONE S-TRANSFERASE MU 1 (GSTM1),
THETA 1 (GSTT1) AND PI 1 (GSTP1) GENES AND THEIR CORRELATIONS
IN DIFFUSE LARGE B CELL LYMPHOMAS
M Delamain1,* E Miranda1, C de Oliveira1, I Lorand-Metze1, C De Souza1, 
C Lima1
1Hematology, University of Campinas - São Paulo- Brazil, Campinas, Brazil

Background: The role of genetic polymorphisms in the pathogenesis of lym-
phomas is not clear. The polymorphisms in detoxification enzymes of the glu-
tathione S-transferase T1 and M1 (GSTT1 and GSTM1) family have been
associated with development and the outcome of several lymphomas.
Aims: To study the influence of the GST polymorphisms Mu1 (GSTM1), Theta1
(GSTT1) and Pi1 (GSTP1 Ile(105)Val) in 94 patients with DLBCL, comparing
to distribution of 94 control cases and correlate with clinical, prognostic factors
and survival.
Methods: Our prospective analysis included 94 patients, diagnosed between
July 2009 to July 2012. Median age 59 years old (19-89) and 47 males. DLB-
CL was diagnosed according to the WHO classification and staged by Ann
Arbor criteria. At diagnosis 41 (43.6%) patients had stages I/II and 53 (56.4%)
stages III/IV; 33 (35.1%) patients with International Prognostic Index (IPI) >2.
All patients were treated with R-CHOP. Genomic DNA from peripheral blood of
all individuals and control was analysed by the multiplex-PCR for identification
of the GSTM1 and GSTT1 genotypes and PCR-RFLP for identification of geno-
types of the GSTP1 Ile(105)Val.

Table 1. GST genotypes in DLBCL patients and controls.

Results: The frequencies of the GSTM1, GSTT1 and GSTP1 Ile(105)Val geno-
types among DLBCL patients and controls is presented in Table 1. No statisti-
cal difference was found between DLBCL patients and controls concerning the
frequency of GSTM1and GSTT1, while that of GSTP1 ile/ile, ile/val and val/val
were subtly different among patients and control.
When DLBCL patients were compared to clinical and diagnostic factors, it was
found a higher frequency of older patients in GSTM1 deleted (P=0.02); female
gender and IPI index > 2 in GSTT1 undeleted (P=0.03 in both factors); and the
presence of B symptoms in GSTP1 (P=0.004). Median follow-up:17 months (1-
47) and 77% (95%CI 69-85%) of overall survival. GSTM1 and GSTT1 had no
statistical different survival. Patients with GSTP1 ile/val had a better survival
than those with val/val and ile/ile (P=0.02).The disease -free survival showed
no statistical differences among these groups.
Summary / Conclusion: our analysis revealed that GSTP1 ile/ile genotype
conferred a worse overall survival, but not a longer disease- free survival. The
other polymorphisms had no influence in development and outcome of the
patients. Hence, these genes in the pathogenesis of DLBCL seems to influence
the survival and can be another key for understanding the interaction between
the risk of acquisition of DLBCL and the genetic polymorphism.
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SERUM ALBUMIN RETAINS INDEPENDENT PROGNOSTIC SIGNIFI-
CANCE FOR SURVIVAL IN DLBCL IN THE POST-RITUXIMAB ERA
S Dalia1,* J Chavez1, B Little1, C Bello1, K Fisher2, J Lee2, P Chervenick1, 
L Sokol1, E Sotomayor1, B Shah1
1Hematologic Malignancies, 2Biostatistics, H. Lee Moffitt Cancer and Research
Institute and The University of South Florida, Tampa, United States

Background: Serum albumin (SA) levels may serve as a good indirect meas-
ure of general health, co-morbid conditions, and/or disease biology, facilitating
its use as a prognostic marker when assessed prior to chemotherapy in patients
with diffuse large b-cell lymphoma (DLBCL) treated in the post rituximab (R)
era. SA has been shown to be a prognostic marker in patients with Hodgkin lym-
phoma, splenic marginal zone lymphoma, and was shown to be a prognostic
marker in patients with DLBCL prior to the introduction of R. There has been
conflicting evidence of SA as a prognostic marker in the post R era of DLBCL
treatment.
Aims: To evaluate if SA at diagnosis can predict clinical outcomes in patients
with DLBCL in the post R era of treatment.
Methods: Patients at the Moffitt Cancer Center (MCC) between 2007 and 2010
who presented for diagnosis or treatment for DLBCL were identified using an
institutional database. Only patients who received primary treatment at MCC
with rituximab, cyclophosphamide, vincristine, doxorubicin, and prednisone (R-
CHOP) were included in the study. Patients who were referred for second opin-
ions or for relapsed/refractory disease were excluded. Clinical and treatment
data was recorded including SA levels at diagnosis. Survival time was estimat-
ed using the Kaplan Meier (KM) method, and a Cox Proportional Hazard mod-
el was used to identify potential risk factors for the time to event data. A p-val-
ue< 0.05 was considered significant.
Results: 295 patients were initially identified. 171 patients were excluded for
not having primary treatment at MCC (n=161) or because they did not receive
standard induction with R-CHOP (n=10). Mean age at diagnosis was 56 years,
56 (46%) were age older than 60 years, 77 (62%) were male, 113 (91%) were
Caucasian, 10 (8%) were HIV positive, 45 (36%) were Ann Arbor Stage 1 or2,
47 (38%) were international prognostic index (IPI) score 0-1, and 33 were IPI
intermediate high or high risk (27%) . Overall survival (OS) and progression free
survival at 4 years were estimated to be 65% and 58%, respectively. Median
follow up was estimated to be 36 months. In univariate analysis SA ≥ 3.7g/dL
was found to be a statistically significant predictor for OS in our series with a
HR of 0.3 (95% CI 0.16-0.59, P<0.001). Initial lymphocyte count (HR 0.45,
95% CI 0.25-0.81, P=0.008), initial serum lactate dehydrogenase (HR 3.58,
95% CI 1.57-8.20, P=0.003), IPI-Risk (HR 1.95, 95% CI 1.43-2.66, P<0.001)
also were found to be statistically significant predictors for OS. Age >60 years
(HR 1.72, 95% CI 0.93-3.17, P=0.08) trended towards being a statistically sig-
nificant predictor for OS. The KM survival curve for SA ≥3.7g/dL is shown in the
Figure 1. Further, the prognostic significance for SA on OS was maintained after
adjusting for IPI-risk. 
Summary / Conclusion: SA ≥ 3.7g/dL was associated with a significant reduc-
tion in the risk of death among those with DLBCL treated with R-CHOP at MCC.
This effect was maintained after adjusting for the IPI-risk, suggesting that SA may
account for unmeasured elements of disease biology, such as proliferative rate,
and/or inflammatory profile, as well as possible co-morbid conditions incomplete-
ly assessed by age or performance status. These data highlight the need for fur-
ther analysis of SA in the context of larger prospective studies.

Figure 1. 
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UTILITY OF F-18 FDG PET/CT FOR THE DIAGNOSIS AND THERAPEUTIC
MANAGEMENT FOR EXTRANODAL NATURAL KILLER (NK)/T CELL LYM-
PHOMA, NASAL TYPE
B Xu1,* R Li1, P Shi1, H Dong1, X Guo1, Z Fan1, F Huang1
1Department of Hematology, Nanfang Hospital, Southern Medical University,
Guangzhou, China

Background: Extranodal natural killer (NK)/T-cell lymphoma, nasal type (ENK-
TL) is quite rare in western populations, but relatively common in East Asia
(especially China) and Latin America. ENKTL is an aggressive disease with poor
prognosis, requiring risk stratification. Similar symptoms, such as nasal obstruc-
tion and purulent nasal discharge, are found in patients with nasal NKTL and
in patients with chronic rhinosinusitis. The images from contrast-enhanced com-
puted tomography (CT) frequently show no prominent mass. As a result, the
diagnosis is often delayed because it is frequently misdiagnosed as sinusitis.
F-18 FDG PET/CT is a powerful imaging tool for diagnosis, staging, and eval-
uation of therapeutic effect in oncology.
Aims: This study was designed to investigate the value of FDG PET/CT in the
therapeutic management of extranodal natural killer (NK)/T-cell lymphoma,
nasal type.
Methods: A total of 26 patients with NK/T-cell lymphoma, nasal type were diag-
nosed according to morphologic and immunophenotypic criteria as specified in
the World Health Organization (WHO) classification. All patients underwent
FDG PET/CT and clinical information was obtained by review of medical
records.
Results: In 26 cases, all nasal/extranasal lesions were FDG-avid evidented to
be neoplasm on CT scan and histopathological examinations. FDG-avid lesions
in nasal/maxillary areas were uniformly more localized than demonstrated on
CT scan, suggesting soft tissue masses on CT were partly due to inflammato-
ry reaction. Among the 26 patients with definite diagnosis, 9 patients were re-
staged on the basis of F18 FDG PET/CT with 5 patients down-staged and 4
patients up-staged. Statistical difference of the standardized uptake values
(SUV) after 6 courses of chemotherapy and/or radiotherapy between the com-
plete remission (CR) group and the partial remission (PR) group can be found
(4.1±2.3 versus 7.8±1.7, P=0.006). The SUV value between pre-reatment and
post-treatment were also of statistical significance in 22 patients (11.4±6.2 ver-
sus 5.6±2.1, P=0.000).At a follow up of 18 months, patients got CR had a longer
survival time than those got PR, stable disease (SD) or progress disease (PD)
in 20 patients out of 26 patients. (median survival:310 days vs 284 days, 95%
CI: 0.7156 to 1.365, P<0.05).
Summary / Conclusion: Our preliminary study suggests that FDG PET/CT can
provide more accurate information on the diagnosis, staged and therapeutic
response assessment in extranodal natural killer (NK)/T-cell lymphoma, nasal
type. FDG PET/CT can be an invaluable imaging modality in this clinical set-
ting. Further investigation with large patients enrollment is warranted.

P342
THE PROGNOSTIC IMPACT OF CONCORDANT AND DISCORDANT BONE
MARROW INVOLVEMENT IN DIFFUSE LARGE B-CELL LYMPHOMA, INDE-
PENDENT OF THE REVISED INTERNATIONAL PROGNOSTIC INDEX AND
CELL OF ORIGIN
M Park1, P Park1, Y Seo1, K Kim1, J Jeong1, M Kim1, J Ahn1,* J Lee2, J Park2,
J Hong2, H Kim3
1Laboratory Medicine, 2Internal Medicine, Gachon University Gil Medical Cen-
ter, Incheon, 3Laboratory Medicine, Chung-Ang University College of Medicine,
Seoul, Korea, Republic Of

Background: Diffuse large B-cell lymphoma (DLBCL) is a heterogeneous dis-
order with various outcomes. Many studies have suggested prognostic factors,
such as International Prognostic Index (IPI), gene-expression profiles, and cell
of origin (COO) such as germinal center B-cell (GCB) and non-GCB subtypes.
Prior studies suggested bone marrow (BM) involvement histology, such as con-
cordant and discordant, could be prognostic factor. However, the impact of dis-
cordant BM involvement remains unclear, and there are few data about multi-
variate analysis of BM involvement type and COO type.
Aims: The aim of this study was to evaluate the prognostic impact of BM
involvement type in patients with DLBCL treated with R-CHOP after controlling
for the revised IPI (rIPI) score and COO.
Methods: Patients with DLBCL treated with R-CHOP at Gachon University Gil
Medical Center, between November 2004 and December 2011 were enrolled.
Sex, rIPI using five factors such as age > 60, LDH, ECOG performance status,
Ann Arbor stage, and extranodal involvement were collected retrospectively. If
there were ≥ 5 large, non-cleaved cells per HPF on BM biopsy sections, it was
considered as concordant BM involvement (cBMi), otherwise it was consid-
ered as discordant BM involvement (dBMi). COO type was defined using
immunohistochemical stain of CD10, BCL-6, and MUM-1 according to the algo-
rithm proposed by Hans et al. Clinical characteristics were compared using the
Chi-square test (data not shown). The overall survival (OS) and progression-
free survival (PFS) were assessed using Kaplan-Meier method and the log-rank
test was used for comparison between groups. Multivariate analysis was per-

formed using Cox regression model to assess the independent effect of prog-
nostic variables on outcome.
Results: In total of 152 patients with DLBCL, 126 (82.9%) had negative BM,
and 26 (17.1%) had BM lymphomatous involvement. 15 (9.9%) had cBMi and
11 (7.2%) had dBMi. In 107 patients classified by COO, 40 patients (37.4%) had
GCB type, 67 patients (62.6%) had non-GCB type. Compared to patients with
negative in BM, the PFS was significantly shorter for patients with either con-
cordant (log-rank P <0.001) or discordant (log-rank P =0.002) BM involvement.
OS was significantly shorter for patients with cBMi compared to those with neg-
ative BM (log-rank P <0.001). However, there was no significant difference in
OS between patients with negative BM and dBMi (log-rank P =0.065). In addi-
tion, there was no significantly difference in PFS and OS between patients with
cBMi and dBMi (log-rank P=0.336, 0.159, respectively). In 107 patients, patients
with non-GCB type showed significantly shorter PFS compared to those with
GCB type (log-rank P =0.043). In multivariate analysis, both cBMi and dBMi
remained as a significant negative prognostic factor for both PFS and OS inde-
pendent of the rIPI score and COO. Non-GCB type did not have significant
prognostic impact on the PFS and OS after controlling for the rIPI score and
BM involvement (Table 1).Summary / Conclusion: Both concordant and dis-
cordant BM involvement had adverse prognostic impact for PFS and OS; it
was independent of the rIPI score and COO (non-GCB). The outcomes of
patients with cBMi were poorer than those with dBMi, but there was no statis-
tically significance. However cBMi had higher relative risk for OS than dBMi in
multivariate analysis (RR=5.9 for cBMi, 3.3 for dBMi).. Although patients with
non-GCB showed shorter PFS than those with GCB in log-rank test, non-GCB
type did not have significant prognostic impact on the PFS after controlling for
the rIPI score and BM involvement.

Table 1. Cox regression model of concordant BM involvement rIPI factors
for PFS an OS.
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TYROSINE KINASE INHIBITORS IMPROVE OUTCOME OF ALLOGENEIC
HEMATOPOIETIC STEM CELL TRANSPLANTATION FOR PH(+) ALL IN
FIRST COMPLETE REMISSION: A STUDY FROM THE ACUTE LEUKEMIA
WORKING PARTY OF EBMT 
E Brissot1,* M Labopin2, M Beckers3, G Socie4, A Rambaldi5, L Volin6, J Finke7,
S Lenhoff8, N Kroger9, G Ossenkoppele10, C Craddock11, I Yakoub-Agha12, G
Gurman13, N Russell14, V Koza15, J Cornelissen16, J Esteve17, M Mohty18
1Hematology, Hotel Dieu- CHU Nantes, 44000, 2Hopital Saint-Antoine, Paris,
France, 3University Medical Center Groningen, Groningen, Netherlands, 4Hôpi-
tal Saint Louis, Paris, France, 5Ospedali Riuniti Hematology, Bergamo, Italy,
6Helsinki University Central Hospital, Helsinski, Finland, 7Albert Ludwigs Uni-
versity Medical Center, Freiburg, Germany, 8Lund University Hospital, Lund,
Sweden, 9University Hospital Hamburg, Hamburg, Germany, 10University Med-
ical Center, Utrecht, Utrecht, Netherlands, 11Queen Elizabeth Hospital, Birm-
ingham, United Kingdom, 12CHU Lille , Lille, France, 13Ankara University Med-
ical School Department of Hematology, Ankara, Turkey, 14Nottingham City Hos-
pital, Nottingham, United Kingdom, 15Dpt. Haematology & Oncology, Univ.
Hosp., Pilsen, Pilsen, Czech Republic, 16Erasmus University Medical Center,
Rotterdam, Netherlands, 17Hospital Clínic de Barcelona, Barcelona, Spain,
18Hopital Saint Antoine, Paris, France

Background: The introduction of Tyrosine kinase inhibitors (TKIs) has likely
modified the natural history of Philadephia chromosome Acute Lymphoblastic
Leukemia (Ph+ALL). Indeed, TKIs used pre and post- allogeneic hematopoi-
etic stem cell transplantation (allo-HSCT) may allow for improved outcome.
However, data are still scarce in this field.
Aims: The current study aimed to assess outcomes in a cohort of 473 Ph+ALL
patients who received allo-HSCT in first complete remission (CR1) between
2000-2010 and focused on the role of TKIs in this setting.
Results: In this series, median age was 42 (range 18-70) and 55% were males.
Median time from diagnosis to CR1 was 44 days and from diagnosis to allo-
HSCT 158 days. 225 patients (47.4%) received allo-HSCT from an HLA-iden-
tical sibling, while 249 (52.6%) received an HLA-matched unrelated graft. 79%
patients underwent a myeloablative conditioning (MAC) regimen and 21%
underwent a reduced intensity conditioning (RIC) regimen. 329 patients
received a TKI at time of induction therapy- mainly imatinib (90%)- and 157
patients received TKI in the post transplant period. The overall incidences of
acute GVHD and chronic GVHD (cGVHD) were 40% and 53% respectively. At
3 years, overall survival (OS) and leukemia-free survival (LFS) were 53% and
42%. The relapse incidence (RI) was 35% and non-relapse mortality (NRM)
23%. In multivariate analysis, 2 predictive factors were associated with LFS:
TKI use during induction therapy improved LFS (P=0.03 HR=0.76, 95%CI,
0.59-0.97) while age>42y was associated with lower LFS (P=0.02 HR=1.01,
95%CI, 1.01-1.02). In multivariate analysis for relapse, 2 factors were associ-
ated with decreased relapse: use of TKI in pre-allograft treatment (P=0.04
HR=0.71, 95%CI, 0.52-0.98) and use of an unrelated donor (UD) vs. identical
sibling (P=0.001, HR=0.6, 95%CI, 0.44-0.81). Also, a RIC regimen was asso-
ciated with an increased incidence of relapse (P=0.007 HR=1.64, 95%CI, 1.14-
2.35). Concerning NRM, age>42 and UD were factors associated with higher
NRM (P=0.02, HR=.02, 95%CI, 1.01-1.03;P=0.0 HR=1.46,95%CI,1.01-2.12),
while a RIC regimen was the only factor associated with lower NRM (P=0.02
HR=0.51,95%CI=0.3-0.89). Concerning the incidence of cGVHD, peripheral
blood stem cell vs bone marrow was the only risk factor of developing a cGVHD
(P=0.005 HR=1.63,95%CI=1.16-2.28). Interestingly, post-transplant TKI was a
protective factor of cGVHD development (P=0.006 HR=0.64 95%CI=0.47-
0.88).
Summary / Conclusion: Overall, this large study demonstrated that the intro-
duction of TKIs in Ph+ALL treatment paradigm (pre and post transplant) allowed
for a significant outcome improvement after allo-HSCT including LFS, relapse,
but also incidence of cGVHD, suggesting that further prospective studies are
needed to refine the use of TKIs after allo-HSCT.

P344

LONG TERM SURVEY OF 180 PATIENTS TRANSPLANTED AFTER RIC
REGIMEN USING THREE DOSES OF ATG: A BELGIAN HEMATOLOGY
SOCIETY (BHS) NATIONAL PROSPECTIVE TRIAL
D Bron1,* M Ngirabacu1, P Zachee2, X Poiré3, K Theunissen 4, W Schroyens5,
P Lewalle 1, C Doyen 6, L Noens7, N Straetmans8, D Selleslag9, 
H Demuynck10, R Schots11, M Paesmans1, J Maertens12
1Hematology, Institut Jules Bordet, Brussels, 2Hematology, ZN Antwerpen,
Antwerpen, 3Hematology, Cliniques Universitaires St Luc, Brussels, 4Hematol-
ogy, Jessa Ziekenhuis, Hasselt, 5Hematology, UZ Antwerpen, Antwerpen,
6Hematology, CHU Mont Godinnes, Yvoir, 7Hematology, UZ Gent , Gent,
8Hematology, Entité Jolimontoise, Jolimont, 9Hematology, AZ Brugge, Brugge,
10Hematology, H-Hartziekenhuis Roeselare, Menen, 11Hematology, UZ Brus-

sels, Brussels, 12Hematology, UZ Leuven, Leuven, Belgium

Background: The use of RIC allows older patients (pts) and those with comor-
bidities to be treated by allogeneic SCT. However, the optimal conditioning
remains debatable and particularly the role of Anti-thymocytes globulin (ATG).
Aims: We report the 10 yrs follow-up of a prospective multicenter dose-find-
ing study where the aim was to determine the optimal dose of ATG in terms of
engraftment, acute and chronic GVHD, and event-free survival (EFS).
Methods: From Jan 2000 to Dec 2007, 184 pts (not eligible for myeloablative
transplant (MAC) due to older age or comorbidities) were transplanted with a
HLA identical sibling after RIC containing fludara (30 mg/m²/d x 4 days) and
cyclophosphamide (CPA) (1 g/m²/d x3 days). GVHD prevention consisted of
cyclosporine A and rabbit ATG (Fresenius). The first cohort of patients (n=26)
receiving rATG 10mg/kg/day x4, was stopped because of protocol stopping
rules (50% relapse, 37% TRM). The second group receiving 10 mg/kg/day x2,
(n=20) was prematurely closed because of 50% of acute GVHD. A third group
of patients didn’t receive any rATG but additional MMF (n=33). The fourth cohort
received 2 days of 10 mg/kg ATG and mycophenolate mofetil (MMF)(n=101).
The whole study included 184 pts: 26 AML, 18 MDS, 21 CLL, 12 CML, 46 MM,
45 NHL, 3 MPN, 8 HL and 1 AA.
Results: 180 pts were analyzed. Median age was 54 (13-74) yo. Median fol-
low-up was 8 yrs (90 mos). 43 pts (24%) are in CR before alloSCT and 92 (51%)
are in CR after SCT with 30% remaining in continuous CR. The overall survival
(OS) is 42%/ 8 yrs. There was no difference in OS according to disease or dos-
es of rATG. EFS is 29%/8 yrs. Pts with MM had worse EFS compared to oth-
er patients (15% vs 48% for CLL, 38% -for NHL, 27% for AML and MDS). Con-
cerning the role of rATG, pts who received 4 days of rATG had a worse EFS
compared to the other patients (11% vs 30 -35% for the other rATG groups,
P=0.09). There were no significant differences in EFS according to age. AGVHD
was related to the dose of rATG: 52% of grade 2-4 aGVHD in the rATG 2 vs
25% in the rATG 4. cGVHD was not statistically different according to the dos-
es of rATG but the group treated with rATG 2 and MMF had 34% of cGVHD
but only 8% of extended cGVHD. Pts who developed extensive chronic GVHD
had a better outcome than patients without chronic GVHD (relapse rate: 16.7%
vs 53%). TRM was lower in the rATG 2-MMF group (20%). TRM was higher
above 60 yo (46% vs 18% P=0.02).
Summary / Conclusion: Fluda/CPA/ATG-based RIC-SCT enables transplants
in older pts or pts unfit for MAC with excellent long term outcome (45% OS, 29%
EFS/8 yrs). Two doses of rATG combined with CSA and MMF allow limited
cGVHD and lower TRM and was thus chosen for subsequent trials. This
approach resulted in 48 and 38% of cure in CLL and NHL but is not sufficient-
ly effective in MM, AML and MDS.
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SPECTRUM OF EPSTEIN-BARR VIRUS-ASSOCIATED DISEASES IN
ALLOGENEIC HEMATOPOIETIC STEM CELL TRANSPLANTATION
L Xuan1, X Jiang1, J Sun1, Y Zhang1, F Huang1, Z Fan1, X Guo1, M Dai1, 
C Liu1, G Yu1, X Zhang1, M Wu1, Q Liu1,*
1Department of Hematology, Nanfang Hospital, Southern Medical University,
Guangzhou , China

Background: Epstein-Barr virus (EBV)infection may result in a spectrum of dis-
easesin recipients ofallogeneic hematopoietic stem cell transplantation (allo-
HSCT), including fever, post-transplant lymphoproliferative diseases (PTLD)
and endorgan diseases(pneumonia, encephalitis/ myelitis, hepatitis and so
on).Now PTLD has been widely studied; however, there are only scattered
reports about EBV-associated diseases other than PTLD.
Aims: To investigate the incidence, clinical characteristics and prognosis of the
spectrum of EBV-associated diseases.
Methods: A total of 263 recipients undergoing allo-HSCT were enrolled. The
blood EBV-DNA loads were regularly monitored by quantitativereal-time poly-
merase chain reaction.
Results: The 3-year cumulative incidence of total EBV-associated diseases,
PTLD, EBVfever and EBV endorgan diseases were 15.6%±2.5%, 9.9%±2.0%,
3.3%±1.3% and 3.3%±1.2%, respectively. In the EBV endorgan diseases, the
3-year cumulative incidence of EBV pneumonia,encephalitis/ myelitisand hep-
atitis were 2.2%±1.0%, 1.6%±0.8% and 0.9%±0.6%, respectively. Of the 36
patients with EBV-associated diseases, 7 onlyhadfever without tissue involve-
ment, and 29 had tissue involvement including 19 with extranodal involvement.
The involved area included the lymph nodes (n=18),central nervous system
(CNS, n=14), lung (n=9), tonsil (n=6), liver (n=4), spleen (n=3) and nasalcavi-
ty (n=1). Thirty patients presented with fever, 4 with lymphadenectasis and 2
with CNS symptoms as the initial manifestations. Fever wasthe most common
symptom of EBV-associated diseases. The median time to onset of PTLD and
EBV endorgan diseases was 61 (range, 22-337) days and 60 (range, 43-95)
days post-transplantation, respectively (P=0.209). The EBV-DNA loads of
secretions (cerebrospinal fluid, bronchoalveolar lavage fluid,hydrothorax and
ascites) were significantly higher than that of blood (39620±8875 copies/mL ver-
sus 17619±5275 copies/ml, P=0.030).Thecell immunophenotype of secretions
was consistent with histopathology of affected tissue. Patients with PTLDhad
better response rate torituximab-based treatments, compared to those with
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EBV endorgan diseases (including PTLD accompanied by EBV endorgan dis-
eases)(P=0.014).The 3-yearoverall survival was 37.3%±13.7%, 100.0% and
0.0%±0.0% in patients with PTLD, EBV fever and EBV endorgan diseases,
respectively(P=0.001).
Summary / Conclusion: EBV-associated diseases other than PTLD are not
rare in recipients of allo-HSCT. The clinical manifestations and onset time of
EBV endorgan diseases and PTLD are similar.EBV detection and cell
immunophenotypic analysis in the secretions of affected tissues could be pro-
posed as an alternativemethod of diagosis for patients unsuitable for biopsy.
EBV endorgan diseases do not respond well to rituximab-based therapy, com-
pared with PTLD.

P346

ENTERAL VERSUS PARENTERAL NUTRITIONAL SUPPORT POST ALLO-
GENEIC HAEMATOPOIETIC CELL TRANSPLANTATION – RESULTS OF A
RANDOMIZED CONTROLLED TRIAL 
S Andersen1, G Kennedy2,* M Banks1
1Nutrition and Dietetics, Royal Brisbane and Women’s Hospital, 2Clinical
Haematology, Royal Brisbane and Women’s Hospital, Brisbane, Australia

Background: Nutritional support during allogeneic haematopoietic progenitor
cell transplantation (HPCT) is imperative to prevent malnutrition and resultant
inferior patient outcomes. However, there is currently no high quality studies or
consensus in the literature as to the most efficacious approach to supplemen-
tal feeding post HPCT, leading to wide variation in practice in the use of enter-
al (EN) or parenteral (PN) feeding across HPCT units.
Aims: To determine the tolerability and efficacy of EN versus PN in patients
undertaking HPCT.
Methods: Randomized controlled study in patients undertaking HPCT with
either myeloablative or reduced intensity conditioning (RIC). Informed consent
was obtained from patients before commencing conditioning and they were
randomized to receive either EN or PN after commencing HPCT if they could
not maintain adequate oral nutritional intake, defined as maintaining >60% of
daily caloric requirements orally. Patients with severe gastro-intestinal toxicity,
including severe mucositis, were excluded from randomisation. The primary
endpoint of the study was tolerance of route of supplemental nutritional support,
defined as <30% of patients needing to change to the alternative route of sup-
port for any reason.
Results: In total 38 patients were enrolled onto the study, including 9 patients
undertaking myeloablative and 29 patients RIC HPCT. Only 19 patients (50%)
required nutritional support post-HPCT. Of these 19 patients, only 9 (47%) were
able to be randomized between EN (n=5) and PN (n=4), with 10 patients exclud-
ed from the study due to presence of severe gastrointestinal toxicity in7, marked-
ly deranged liver function in1, and withdrawal of consent in 2. The 5 patients ran-
domized to EN met on average 74% of their goal nutrition and 100% required
changing to PN due to (gastro-intestinal) intolerance. The 4 patients receiving
PN met on average 91% of requirements, with none requiring change to EN. 
Summary / Conclusion: For patients undertaking myeloablative or RIC HPCT,
supplemental feeding with EN commencing at failure to maintain adequate oral
nutritional intake is not feasible, due to the presence of significant gastrointesti-
nal toxicity in these patients at this time. Further research is needed to inves-
tigate whether prophylactic nasogastric tube placement would improve the fea-
sibility and tolerance of EN in this patient population.
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COMBINED CMV REPLICATION AND CHRONIC GVHD GENERATE A SIG-
NIFICANT SYNERGY OF ANTI-LEUKEMIC EFFECT AFTER ALLOGENEIC
HSCT IN ACUTE MYELOID LEUKEMIA
J Jang1,* Y Kim1, S Hyun1, D Hwang1, S Kim1, J Kim1, J Cheong1, Y Min1
1Department Of Internal Medicine, SERANCE HOSPITAL, Seoul, Korea,
Republic Of

Background: Cytomegalovirus (CMV) reactivation is regarded as an important
cause of death after allogeneic hematopoietic stem cell transplantation
(alloHSCT). Recently, the hypothesis that the early CMV replication is an inde-
pendent factor for reducing the leukemic relapse risk has been suggested by
Elmaagacli et al.
Aims: The purpose of this study was to elucidate the effect of CMV replication
on leukemic relapse risk after alloHSCT in AML patients and to evaluate the
association of CMV replication with another impact factors for relapse risk.
Methods: 78 AML patients who underwent alloHSCT between August 2006 and
December 2012 were analyzed retrospectively. All patients were regularly mon-
itored by CMV qualitative PCR. If qualitative PCR was positive, then viral load
was determined by quantitative PCR.
Results: The median age was 35 years and the ratio of male to female was 41
to 37. Disease statuses just before alloHSCT were the first complete remission
(CR1) of 61 patients (78%), over than CR1 of 5 patients (6%) and non-CR of
12 patients (15%). In 60 of 78 patients (77%), first CMV replication as detect-
ed by CMV-specific qualitative PCR developed at a median of 37 days (range,
11-653) after alloHSCT without relapse. 11 of 60 patients (18%) with CMV repli-

cation relapsed at median 124 days (range, 43-714) after alloHSCT. Univari-
ate analysis identified several factors for reducing the 5-year cumulative inci-
dence of relapse (CIR); CMV viremia (negative vs. positive; 56% vs. 24%,
P=0.001), disease status at alloHSCT (the first Complete remission (CR1) vs.
over than CR1 vs. non-CR; 26% vs. 60% vs. 56%, P=0.026) and chronic graft-
versus-host disease (GVHD) (negative vs. positive; 43% vs. 13%, P=0.003).
Chronic GVHD is a well known factor for preventing relapse. In our data, CMV
replication also offers prolonged leukemia-free survival (LFS) and overall sur-
vival (OS) as well as chronic GVHD (LFS 5years after HSCT with vs. without
CMV; 48% vs. 20%, P=0.002; OS 5years after HSCT with vs. without CMV; 50%
vs. 19%, P=0.005). Of note, in patients with higher than 75,000 copies/mL of
CMV-PCR titer, CMV replication had no influence on LFS. As the patients were
divided into 4 subgroups according to the existence of CMV replication and
chronic GVHD (cGVHD), the patients with both CMV replication and cGVHD
showed the lowest 5-year CIR (CMV(-)/cGVHD(-) vs. CMV(-)/cGVHD(+) vs.
CMV(+)/cGVHD(-) vs. CMV(+)/cGVHD(+); 61% vs. 33% vs. 62% vs. 11%,
P<0.001). The patients with both CMV replication and chronic GVHD had the
best outcome on leukemia free survival (P<0.001) and overall survival
(P<0.001).
Summary / Conclusion: In this study, CMV replication was a prognostic fac-
tor for leukemia-free survival in AML. Furthermore, when CMV replication was
combined with chronic GVHD, relapse rate after allogeneic HSCT was most sig-
nificantly decreased in AML patients. Therefore, we suggest that the immuno-
logic understanding of graft-versus-leukemia effect in this setting is critically
required.

Figure 1. 

P348

HUMAN HERPESVIRUS-6 REACTIVATION AND HHV-6 ENCEPHALITIS
AFTER ALLOGENEIC HEMATOPOIETIC CELL TRANSPLANTATION: 
A MULTICENTER, PROSPECTIVE STUDY.
Masao Ogata1,* Takako Satou1, Jun-ichi Kadota1, Noriyuki Saito2, Hirokazu
Okumura3, Toshimitsu Ueki4, Koji Nagafuji5, Shinichi Kako6, Nobuhiko Uoshi-
ma7, Mitsuru Tsudo8, Hidekazu Itamura9, Takahiro Fukuda10
1Hematology, Oita University Hospital, Yufu, 2Hematology, Hamanomachi Hos-
pital, Fukuoka, 3Internal Medicine, Toyama Prefectural Central Hospital, Toya-
ma, 4Hematology, Nagano Red Cross Hospital, Nagano, 5Hematology and
Oncology, Kurume University School of Medicine, Fukuoka, 6Hematology,
Saitama Medical Center, Saitama, 7Hematology, Matsushita Memorial Hospi-
tal, 8Hematology, Osaka Red Cross Hospital, Osaka, 9Hematology, Respirato-
ry Medicine and Oncology, Saga University, Saga, 10Hematopoietic Stem Cell
Transplantation Division, National Cancer Center Hospital, Tokyo, Japan

Background: The epidemiology of human herpesvirus (HHV)-6 encephalitis
after allogeneic hematopoietic cell transplantation (HCT) and its relationship
with HHV-6 reactivation have not been sufficiently characterized.
Aims: To clarify the 1) morbidity of HHV-6 encephalitis, and 2) the effect of HHV-
6 reactivation on the development of HHV-6 encephalitis after allogeneic HCT.
Methods: This prospective, multicenter study including 230 allogeneic HCT
recipients investigated the epidemiology of HHV-6 reactivation and HHV-6
encephalitis. Plasma HHV-6 DNA load was prospectively evaluated twice week-
ly until 70 days after HCT. the relationship between plasma HHV-6 load and
development of HHV-6 encephalitis using data on prospectively monitored
HHV-6 load.
Results: Cumulative incidence (CI) of positive HHV-6 DNA and high-level HHV-
6 reactivation (plasma HHV-6 DNA ≥104 copies/ml) at day 70 after HCT was
72.2% and 37.0%, respectively. Multivariate analysis identified myeloablative
conditioning (hazard ratio [HR], 1.9; P=0.004), umbilical cord blood transplan-
tation (UCBT) (HR, 2.0; P=0.003), and male sex (HR, 1.6; P=0.04) as risk fac-
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tors for displaying high-level HHV-6 reactivation. HHV-6 encephalitis occurred
in 7 patients, and CI at day 70 was 3.0%. None of the144 patients without high-
level HHV-6 reactivation and 7 of 86 patients (8.1%) with high-level HHV-6
reactivation developed HHV-6 encephalitis (P=0.0009). The prevalence of HHV-
6 encephalitis was significantly higher in patients receiving UCBT than in
patients with other sources (CI at day 70, 7.9% vs. 1.2%, P=0.008). In each of
7 patients with HHV-6 encephalitis, CNS symptoms developed concomitant
with peak plasma HHV-6 DNA (range, 21,656 – 433,639 copies/mL). 
Summary / Conclusion: High levels of plasma HHV-6 DNA are associated with
higher risk for HHV-6 encephalitis. UCBT is a significant risk factor for HHV-6
encephalitis. HHV-6 encephalitis should be considered if CNS dysfunction
develops concomitant to high-level plasma HHV-6 DNA after allogeneic HCT. 
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CENTRAL NERVOUS SYSTEM (CNS) RELAPSE IN AML PATIENTS WITH
CNS DISEASE UNDERGOING ALLOGENIC STEM CELL TRANSPLANTA-
TION- RISK FACTORS AND PROGNOSIS
K Gundabolu1, S Hashmi1, M Litzow1, W Hogan1, M Patnaik1,*
1Hematology, Mayo Clinic, Rochester, Rochester, United States

Background: Approximately 2-4% of patients with acute myeloid leukemia
(AML) have involvement of the central nervous system involvement (CNS).
High presenting white blood count (WBC), peripheral blast (PB)%, elevated
LDH, FAB AML subgroups M4 & M5, younger age (<50 years), extra-medullary
(EM) involvement, and cytogenetic abnormalities such as inv (16) and 11q23
abnormalities appear to be risk factors. Guidelines with regards to optimal diag-
nostic and therapeutic strategies for these patients are limited.
Aims: To describe clinical and pathological features of patients with AML diag-
nosed to have CNS involvement prior to proceeding with allo-SCT. To deter-
mine the efficacy of current treatment strategies in preventing post-transplant
CNS relapse.
Methods: After due IRB approval, 351 patients of all age groups that under-
went allo-SCT for AML at the Mayo Clinic from 1985 to 2012 were reviewed.
Patients who were diagnosed to have CNS disease pre transplant were iden-
tified. All patients with AML at our institution have a lumbar puncture (LP) per-
formed prior to allo-SCT. Clinical, pathological, prognostic and transplant relat-
ed data were abstracted retrospectively. Transplant conditioning regimens and
graft versus host disease (GVHD) prophylaxis were according to institutional
standards.

Figure 1. Survival based on chronic GVHD in patients with AML with CNS
involvement.

Results: Forty-four (13%) of 351 AML patients had CNS disease detected pri-
or to allo-SCT. Of these 17 (39%) were detected at AML diagnosis due to clin-
ical signs/symptoms, 11 (25%) were detected to have CNS involvement at the
time of AML relapse and 16 (36%) were asymptomatic; diagnosed on routine
pre transplant L.P. Twenty six (59%) were males, with a median age of 40
years (range; 4-71 years). Eleven (25%) patients received IT-chemotherapy
alone (Methotrexate or Ara-C), 3 (7%) received systemic chemotherapy alone
and 26 (59%) received IT with systemic chemotherapy (high dose ARA-C).
Twenty-two (50%) received cranio-spinal radiation. Twenty (45%) had concur-
rent EM disease. Eleven (25%) patients underwent allo-SCT in CR1, 14 (32%)
in CR2, while 14 (32%) had residual disease. Donor sources were; 26 (59%)
matched sibling donors, 17 (39%) matched unrelated donors, and 1 haploiden-
tical transplant. Thirty seven (84%) were peripheral blood grafts, while the
remainder were bone marrow grafts. 37 (84%) had total body irradiation (TBI)
based conditioning (34- Cytoxan/TBI, and 3 with TBI/Thiotepa/Cytoxan/ATG),
1 patient received Cytoxan and Busulfan while 3 received fludarabine and mel-
phalan. Sixteen (36%) had AML M4/M5, 7 (16%) patients had a core binding

factor AML, while 3(7%) had MLL gene rearrangements. At diagnosis median
WBC was 71.3x109/L, PB blasts % 55, Hemoglobin 9.8 gm/dL and platelet
count 76.3x103/mL. Five (11%) patients had post-transplant CNS relapse (1
with monocytic leukemia) in spite of CNS directed therapy. Three patients had
received IT alone, while 2 received IT and HIDAC. Four (80%) underwent a TBI
based myeloablative allo-SCT. With the exception for a higher presenting WBC
(median; 124x109/L), there were no other clinical, pathological or cytogenetic
differences noted. Two (40%) patients had additional EM disease pre-SCT and
1 had EM relapse post SCT.  Median OS for these 5 patients was 7 months,
compared to 39 months for the patients without CNS relapse. Fifteen (38%) of
39 patients without CNS relapse had chronic GVHD compared to only one
patient with CNS relapse. Patients with chronic GHVD had a median survival
of 235 months compared to 6 months in those without chronic GVHD
(P=0.0003) (Figure 1).
Summary / Conclusion: Routine pre transplant L.P helps identifying a signif-
icant number of patients with asymptomatic CNS involvement, resulting in bet-
ter CNS directed therapies. In spite of this, approximately 10% of patients do
have a post-transplant CNS relapse. Major prognostic factors for this phenom-
enon include higher WBC at presentation and the lack of chronic GVHD.

P350

COMPARISON OF MESENCHYMAL STEM CELLS AND MESENCHYMAL
STEM CELLS COMBINED WITH CORD BLOOD FOR TREATMENT OF
ENGRAFT FAILURE FOLLOWING AUTOLOGOUS HEMATOPOIETIC STEM
CELL TRANSPLANTATION: A PROSPECTIVE PI
Q Liu1,* Y Xiong1, M Dai1, Z Fan1, H Zhou1, F Huang1, Y Zhang1, Y Peng2, 
Q Fan1, X Guo1, J Sun1, P Xiang2, X Huang3
1Department of Hematology, Nanfang Hospital, Southern Medical University,
2Center for Stem Cell Biology and Tissue Engineering, Sun Yat-sen Universi-
ty, Guangzhou , 3Institute of Hematology, Peking University People’s Hospital,
Beijing, China

Background: Engraft failure after autologoushematopoieticstem cell trans-
plantation (auto-HSCT) is a formidable complication which occurs in 2.0-9.5%
of patients and is associated with considerable morbidity and mortality related
to infections and hemorrhagic complications. To investigate the efficacy of mes-
enchymal stem cells (MSCs) alone or combined with cord blood (CB) to engraft
failure in auto-HSCT, this multicenter randomized trial was conducted.
Aims: In this study, the efficacy of MSCs alone or combined with CB to engraft
failure in auto-HSCTwas evaluated.
Methods: Sixteen patients were enrolled in this multicenter randomized
trial.The median age was 40 years with a range of 14 to 60 years. Primary dis-
eases included acute myelogenous leukemia AML(n=10), acute lymphoblas-
tic leukemia (n=1), multiple myeloma (n=4) and Non-Hodgkin’s lymphoma
(n=1). These patients were randomized into alone MSCs(n=8) or MSCs com-
bined with CB treatments. MSCs obtained from ex-vivo-expanded MSCs
derived from HLA-mismatch bone marrow donor, and CB from unrelated CB.
In MSCs group, MSCs were administered at a median dose of 1×106/kg once
with an interval of two weeks, and 2 doses were a cycle of MSCs. If patient was
not responsive to the treatment within 28 days after a cycle of MSCs, CB would
be used. In MSCs combined with CB group(CB group), MSCs were adminis-
tered as abovemention single-unitCB was administered withthe first application
of MSCs. If patient was not responsive to the treatment within 28 days after
treatment, MSCs would continue to administer for 2 doses.
Results: With 56 days after treatments, 5/8 and 8/8 obtained the hematopoi-
etic reconstruction, respectively, in MSCs and CB groups(P=0.20). Of the 3
patients who did not obtain the hematopoietic reconstruction in MSCs group,
2 patients obtained the hematopoietic reconstruction, one was ineffective after
CB treatment, who died of leukemia relapse at 103 days post-transplants.
Chimerism analysis from peripheral blood samples showed that CB genetic
markers were not detected at 15 and 30 days, respectively, after CB
infusion.None of patients experienced GVHD. The median time obtaining the
hematopoietic reconstruction was 30 (range 11-43) and 22 (range 17-48) days,
respectively, in MSCs and CB groups(P=0.516). With a median follow up of 240
(range 103-350) days after transplantation, 13 were alive and 3 patients died
of the relapse of primary diseases.
Summary / Conclusion: Our data indicate that MSCs alone are effective to
engraft failure and CB can facilitate the effect of MSCs to engraft failure.
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ABCG2 OVEREXPRESSION NEGATIVELY AFFECT OUTCOME OF ALLO-
GENEIC STEM CELL TRANSPLANT IN ACUTE MYELOID LEUKEMIA
PATIENTS
M Tiribelli1,* A Geromin1, A Michelutti1, E Simeone1, M Cerno1, A Candoni1, 
M Medeot1, A Sperotto1, F Patriarca1, R Fanin1, D Damiani1
1Division of Hematology and BMT, Azienda Ospredaliero-Universitaria di Udine,
Udine, Italy

Background: Long term survival of acute myeloid leukemia (AML) patients
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remains dismal, with a cure rate of 20-40%. So, allogeneic stem cell transplan-
tation (SCT) is considered the recommended therapy. Over-expression of MDR-
related protein ABCG2 is associated with higher relapse risk in AML patients
achieving remission with chemotherapy. However, little is known on the impact
of ABCG2 in patients undergoing allogeneic SCT.
Aims: In the present work we retrospectively analyzed 135 patients with AML
who underwent allogeneic HSCT at our Institution between 2002 and 2011, to
evaluate the effect of ABCG2 expression on long term outcome of transplanta-
tion.
Methods: Median age at SCT was 48 (range: 17-70) years. Sixty eight patients
(50%) received grafts from a sibling donor, 67 (50%) from a matched unrelat-
ed donors (MUD). In 88 patients (65%) stem cells source was peripheral blood
(PB), while bone marrow (BM) stem cells were used in 47 cases. Status at
SCT was complete remission (CR) in 91 patients, while 44 patients were trans-
planted with relapsed or refractory disease. 
Results: Fifty-seven of 135 patients (42%) over-expressed ABCG2, while 78
cases (58%) did not. Two-years progression-free survival (PFS) from trans-
plant was 55% for the entire population. PFS was not associated with patient’s
age, donor type, stem cell source or CD34+ quantity. The only factors positive-
ly affecting PFS were status at transplant (CR vs active disease, P<0.0001) and
ABCG2 status (negative vs positive, P=0.02). Among the 57 ABCG2+ patients,
31 relapsed (53%), compared with 25 relapses in 78 ABCG2- cases (35%). As
a consequence, both 1-year and 2-years PFS were higher in the ABCG2-
patients (70% and 67%, respectively) than in the ABCG2+ patients (51% and
46%, respectively) (Figure 1). The difference in relapse rate between the two
cohorts was significant in the 91 patients transplanted in CR (13 relapses in 36
ABCG2+ vs 8 relapses in 55 ABCG2-, P=0.03) while was similar in the 44 cas-
es who underwent SCT with active leukemia (18/21 in ABCG2+ vs 17/23 in
ABCG2-, P=0.55).
Summary / Conclusion: Our data suggest that overexpression of ABCG2 is
associated with a worse outcome in patients undergoing SCT for AML, mainly
for a higher risk of relapse, especially in those transplanted in CR. This finding
could suggest for a stricter follow-up and prompt intervention (e.g. DLI) in
ABCG2+ cases

.

Figure 1. 
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“PLERIXAFOR ON DEMAND” IN ASSOCIATION WITH CHEMOTHERAPY
AND G-CSF HALVES RATE OF MOBILIZATION FAILURE IN LYMPHOMA
AND IN MULTIPLE MYELOMA: PRELIMINARY RESULTS OF A MULTICEN-
TER PROSPECTIVE STUDY 
G Milone1,* P Scalzulli2, M Martino3, G Sortino4, S Toscano4, S Lingenti1, 
A Spadaro1, M Azzaro4
1Hematology, BMT UNIT, Catania, 2Hematology, Ospedale Sollievo della Sof-
ferenza, San Giovanni Rotondo, 3Hematology, Ospedali Biachi Melacrino
Morelli, Reggio Calabria, 4Hematology, Azienda ospedaliera Policlinico Vittorio
Emanuele, Catania, Italy

Background: Failure in PBSC harvest interests 7-10% of Multiple Myeloma
(MM) cases and 20-30% of Lymphoma cases. “On demand” use of Plerixafor
(PLX) in association with “G-CSF” has recently been reported. However, no
prospective data are available on “PLX on demand” in association with
“chemotherapy and G-CSF”. We have previously published the development
of an algorithm for the use of PLX “on demand” in association with High CTX
and G-CSF (Milone G, Blood Transfusion 2012).
Aims: We present preliminary results of a phase II, prospective study in which
PLX was employed “on demand”, according to our algorithm, in patients mobi-
lized using High Dose CTX (4 gr/sqm) or DHAP and G-CSF.
Methods: Seventy-three patients were registered, 68 were evaluated for treat-
ment efficacy; 5 patients did not receive PLX in spite of having criteria for its

use. Evaluated patients had a mean age of 54 y., 41 were male and 27 female,
52 were affected with MM and 16 with Lymphoma, 53 were mobilized using HD-
CTX and 15 using DHAP. PLX was administered if, on day +13 after chemother-
apy, CD34+ cell count in PB was below 10x106/l, or if CD34+ count was
between 10 and 20x106/L and first apheresis yielded a CD34+ <1x106/kg.
Results: Overall success rate of CD34+ mobilization (defined as a CD34+
count in PB > 20x106/L) was 95.5%. Mobilization failure was registered in only
3.9% of MM and in 6.3% of Lymphoma. Overall success rate in harvesting a
CD 34+ >2x106/kg was 94% (MM: 96.1%; Lymphoma: 86.6%). Negative pre-
dictive value of the algorithm used was 100%, in fact, 61/61 patients were cor-
rectly predicted to reach a successful mobilization and harvest without requir-
ing PLX. Five patients were predicted to not reach successful mobilization.
However, due to drug shortage, these patients did not receive PLX. Only one
of the five (20%) reached successful mobilization, thus confirming the high pos-
itive predictive value of the algorithm (80%). Seven patients were predicted as
not reaching successful mobilization according to algorithm and were treated
with PLX, 4/7 (57%) had a successful harvest. Overall the rate of PLX indica-
tion according to the algorithm was 16.4% (MM 6.5%, Lymphoma 30%). 
Summary / Conclusion: Compared to chemotherapy + G-CSF, on demand
use of PLX in association with chemotherapy and G-CSF is able to halve the
mobilization and harvest failure rate: failure of harvest in MM patients is reduced
from 7-10% to 3.5% and in Lymphoma patients from 20-25% to 13.4%.

P353

A LEBANESE-ITALIAN COLLABORATIVE INITIATIVE ON BONE MARROW
TRANSPLANTATION IN PEDIATRIC PATIENTS WITH Β-THALASSEMIA
MAJOR
A Inati1,2, J Gaziev3, S Korjian4, Y Daaboul1, M Kahale2, H Abbas5,* K Pacia-
roni3, G De Angelis3, A Taher2, S Koussa2, T A Nasr2, G Lucarelli3
1School of Medicine, Lebanese American University, Byblos, 2Hematology,
Chronic Care Center, Baabda, Lebanon, 3Mediterranean Institute of Hematol-
ogy, Rome, Italy, 4School of Medicine, Lebanese American University, 5Facul-
ty of Medicine, American University of Beirut, Beirut, Lebanon

Background: Bone marrow transplantation (BMT) is the only available cura-
tive modality for β-Thalassemia Major (β–TM) with best results obtained in
younger regularly transfused and chelated patients. We hereby report treatment
outcomes of 36 Lebanese children who received BMT in the Mediterranean
Institute of Hematology (IME) centers in Italy as part of an Italian - Lebanese
collaboration.
Aims: This study aims at assessing treatment outcomes and complications in
36 Lebanese children with β–TM who underwent BMT in Italy. It also address-
es the favorable impact of an international collaborative work in facilitating cure
for thalassemia.
Methods: 36 children with β–TM receiving transfusion and chelation at the
Chronic Care Center, Lebanon underwent BMT from HLA compatible donors
in IME centers, Italy supported by the Italian government. Percutaneous liver
biopsies were performed on all patients before BMT and children were assigned
a Pesaro risk category. Conditioning regimen consisted of busulfan, cyclophos-
phamide±Thiotepa and ATG. GVHD prophylaxis included cyclosporine A,
methotrexate and prednisolone. Engraftment was evaluated by fluorescence in
situ hybridization. Estimates of overall survival and event-free survival were
calculated by the Kaplan–Meier method. Transplant related mortality (TRM)
and other complications were calculated as cumulative incidence. Analyses
were performed using SPSS software version 15.0.
Results: 36 HCV PCR negative children with β –TM (M/F 1: l), median age 8.5
years, median follow 6.20 years, underwent BMT from HLA identical donors.
25%, 52% and 23% had Pesaro risk class1, 2 and3, respectively. The donor was
an immediate family relative in 95% and unrelated in 5%. Mean injected CD34+
cells, total nucleated cells and CD3+ cells/recipient were 10.7x106 /Kg,
8.78x108/Kg and 6.4x107 /Kg. Absolute neutrophil count >0.5x109 and platelet
count >20 x 109 were reached in all patients within a mean of +19.25±4.2 and
+21.6 ±3.8 days. 35/36 children (97.3%) had complete engraftment in +20 to +
60 days while 1/36 (2.7%) had partial engraftment but continued to be transfu-
sion independent with a mean Hb of 9g/dcl for +1155 days. 32/36 (89%) chil-
dren are alive and transfusion independent. 4/36 (11%) died: 1 with multi organ
failure, 2 with grade 4 acute GVHD and 1 with fulminant interstitial pneumoni-
tis. 8/36 (22%) had grade 2 - 4 acute GVHD of which 75% resolved on treat-
ment while 25% (all grade 4) were fatal. 9/32 (28%) surviving children had
chronic GVHD completely resolved on treatment. Other transplant related com-
plications included CMV reactivation, sepsis, EBV and candida infections, hem-
orrhagic cystitis, transient cyclosporine related renal and neurotoxicity, cerebral
toxoplasmosis and tuberculosis all completely resolved on treatment. Iron over-
load data on 27 children at + 3.1 year median follow up showed that 9/27
(33.3%) had significant iron overload defined as SF >2500 ng/ml, or LIC >15
mg Fe/g dw, or T2* <20 msec.
Summary / Conclusion: This Italian–Lebanese collaborative study on BMT of
children with β –TM reveals an excellent treatment outcome with low TRM and
transient and manageable associated complications. It also underscores the
importance of post BMT iron overload monitoring and treatment. This scientif-
ic work demonstrates the effectiveness of international collaboration in facilitat-
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ing cure for thalassemia in developing countries as Lebanon and prompts ini-
tiating larger scale collaborations in the Mediterranean regions for achieving
cure for other inherited hemoglobin disorders. Given the genetic similarity
among Mediterranean populations, establishing a regional BM donor database
is warranted
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VITAMIN D DEFICIENCY INCREASES THE RISK OF COMPLICATIONS IN
ALLOGENEIC STEM CELL TRANSPLANTATIONS
L Von Bahr1,2,* J Alm1, G Moll1, R Jitschin1, A Björklund1, K Malmberg1, K Le
Blanc1
1dep of Laboratory medicine, Karolinska Institutet, 2Hematology Center,
Karolinska University Hospital, Stockholm, Sweden

Background: Patients undergoing allogeneic hematopoietic stem cell trans-
plantation (HSCT) have an increased incidence of vitamin D deficiency, which
can be explained by prolonged illness, hospitalization and nutritional problems.
Vitamin D has in later years been shown to have great impact on the immune
system and to play a role in the development of autoimmune diseases. Vita-
min D receptor is expressed on all immune cells, most pronounced on T lym-
phocytes, macrophages and dendritic cells, and activation of the receptor leads
to a suppression of the immune response. Because of this, vitamin D deficien-
cy has been suggested to increase the risk of development of graft-versus-host
disease (GvHD) following HSCT.
Aims: To evaluate a possible association between vitamin D and development
of chronic GvHD.
Methods: We have retrospectively investigated vitamin D levels in serum from
the time of transplantation in 169 patients undergoing HSCT at Karolinska Uni-
versity Hospital between 2005 and 2010. 
Frozen serum from a biobank was analyzed for 25-OH-cholecalciferol (in this
paper referred to as vitamin D) at the Laboratory for Clinical Chemistry, Karolin-
ska University Hospital. Normal levels for the method are 75-250 nmol/L. Lev-
els below 50 nmol/L are considered insufficient, and below 25 nmol/l are defi-
cient. The serum levels of vitamin D were then correlated to incidence of exten-
sive chronic GvHD.
Results: A majority of the patients, 65%, had vitamin D insufficiency (<50
nmol/l) , and 12% had deficiency (<25 nmol/L). The median level was 42 nmol/l,
range 10-118. Lower levels of vitamin D at transplantation correlated significant-
ly with an increased incidence of extensive chronic GvHD, grade moderate to
severe according to NIH criteria, P<0.05, with a relative risk of2,2 for a cut-off
at 60 nmol/L. There was also a significant correlation between low levels of vita-
min D and increased mortality, P<0.05. 
Summary / Conclusion: To conclude, we found a high incidence of vitamin D
insufficiency and deficiency in patients planned for HSCT, and these low lev-
els are associated with an increased incidence of extensive chronic GvHD and
increased mortality. It is possible that early monitoring of vitamin D levels and
substitution could increase outcome in HSCT.
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NON TBI MYELOABLATIVE CONDITIONING REGIMEN FOR ALLOGENE-
IC HEMATOPOIETIC STEM CELL TRANSPLANTATION IN PEDIATRIC ALL. 
E Gousetis 1, A Paisiou1,* V Kitra1, I Peristeri1, G Vessalas1, M Theodosaki 1,
E Petrakou 1, S Graphakos 1
1Bone Marrow Transplantation Unit , Pediatric Hospital of Athens “Agia Sofia”
, ATHENS , Greece

Background: Total body irradiation (TBI) – based preparative regimens have
been considered the gold standard for allogeneic HSCT in children with ALL;
however, there are emerging concerns about the long-term sequeal of TBI in
childhood. Substituting i.v. for oral busulfan (Bu) reduces variability in drug
exposure, potentially improving the safety and efficacy of the treatment.
Aims: We retrospectively evaluated 60 ALL patients (male 41 /female 19) trans-
planted in our institution, between January 2005 to November 2012, who
received allogeneic HSCT, using a myeloablative i.v. Bu-based conditioning.
Methods: The median age of the patients was 8,4 years (0,6 – 19,9 years).
Thirty-six (36) patients were in CR1, 17 in CR2, 5 in CR3 and 2 in advanced
disease. Donors were: HLA-matched siblings (n=18), matched unrelated
(n=38), 1-Ag mismatched related donors (n=2) and haploidentical (n=2). Thir-
ty-nine (39) patients received bone marrow, 16 peripheral blood stem cells and
5 cord blood. Busulfan was administrated as a 2hs, infusion every 6hs over 4
days (16 doses) in combination with Cyclophosphamide and VP-16 in 44
patients. Graft versus host disease (GVHD) prophylaxis consisted of CSA+MTX
in patients receiving blood or marrow stem cells and CSA only in those who
received cord blood. Anti-thymocyte globulin was added to those who were
transplanted from unrelated donor. 
Results: All patients but two achieved sustained engraftment. Median time to
ANC>500, and platelets>20.000 was 19 days (14-30 days) and 21 days (12-
50 days) respectively. One patient died on day 10 and another patient relapsed
on day 22; both were not evaluated for engraftment. There were 14 cases of

mild veno-occlusive disease and 12 cases of hemorrhagic cystitis. Grade II-IV
acute and chronic GVHD occurred in 28/60 and 9/60 patients, respectively. At
median follow-up of 50,7 months (4,5-112,9 months) 40 patients are alive/dis-
ease free and one is alive with leukemia. Ten patients relapsed and died and
10 died of transplant-related causes. The overall survival (OS) rate, relapse rate
and TRM were 69%, 23% and 10%, respectively. 
Summary / Conclusion: Our results are comparable to those reported with
TBI- based preparative regimens and suggest that i.v. Bu may be a reliable
alternative to TBI in the setting of HSCT for ALL in children.
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CIDOFOVIR AS SECOND LINE THERAPY IN CMV REACTIVATION: CLIN-
ICAL AND BIOLOGICAL CORRELATES.
F Farina1,2,* D Lewis1,2, S Nagra2, S Chaganti2, J Nunnick2, P Moss1, R Mal-
ladi1,2, C Craddock2
1Institute for Cancer Sciences, University of Birmingham, 2Centre for Clinical
Haematology, University Hospital Birmingham, Birmingham, United Kingdom

Background: One of most important causes of morbidity and mortality follow-
ing allogeneic haematopoietic stem cell transplantation (HSCT) is
Cytomegalovirus (CMV), in particular in patients that don’t achieve a rapid
CMV clearance. It has been shown that the risk of CMV reactivation following
HSCT can be assessed by measuring the CMV-specific T cell response. 
Aims: We report cidofovir (CDF) activity in ganciclovir (GCV) resistant patients.
We also evaluated CD8+ CMV-specific T cell responses in order to identify
predictors of ganciclovir response.
Methods: Between 2004 and 2010, 156 patients following HSCT were treat-
ed for CMV reactivation. Of these, 55 were treated with CDF because of GCV
resistant CMV infection (n=40), CMV disease (n=11), or pre-engraftment CMV
infection (n=4). Patients received 5mg/kg CDF weekly with dose adjustment for
renal impairment. Failure of treatment with GCV was defined as CMV PCR pos-
itivity after 2 weeks’ treatment. 62 (40%) patients received stem cells from HLA
identical sibling transplants, 86 (55%) from matched unrelated donors and 8
(5%) from cord blood units. 63 patients (40%) received myeloablative condi-
tioning, 93 (60%) received reduced intensity conditioning. 126 (81%) patients
underwent T-cell depletion with alemtuzumab. Data was collected and analyzed
retrospectively. The CMV specific CD8+ T cell response was retrospectively
studied in a group of GCV-responsive (n=11) and GCV-resistant patients who
received CDF (n=7), using HLA:peptide tetramers specific to CMV peptide-
MHC complexes of pp65 and IE-1. 
Results: We looked at responses in patients who received at least 12 days’
prior GCV prior to CDF for persistent viremia (n=35), of whom 80% (n=28)
responded to CDF. 11 patients were commenced on CDF for CMV disease, of
whom 55% (n=6) responded to CDF. No patients died from a cause related to
treatment, 18 patients had renal toxicity (only 1 required dialysis). These events
led to treatment discontinuation but they had no impact on the CMV reactiva-
tion outcome. Renal function improved after CDF discontinuation. 70 patients
experienced recurrent CMV reactivation. In this group, 36 patients were treat-
ed with CDF. 20/36 patients received CDF for all reactivations, also in this
group of patients CDF was well tolereted and 17/20 required dose reduction
for reduction in GFR. The median time to eradicate CMV viremia was 15 days
(median of 3 administrations). Patients treated with GCV had significantly high-
er tetramer responses compared to CDF treated patients (P=0.0013 by Mann
Whitney test). Looking at day +50 (P=0.012), +100 (P=0.0175) and + 150
(P=0.0426) post HSCT this difference remains significant. Total lymphocyte
count, CD3+ and CD8+ T cell counts were not different between the 2 groups.
Cidofovir-treated patients were able to clear CMV viremia despite a low
absolute CD8+ CMV-specific T-cell response. The CMV viremia was cleared in
4/7 patients whose tetramer responses were measured despite very low
absolute tetramer responses measured.
Summary / Conclusion: CDF has a good safety profile and should be con-
sidered as second-line therapy in patients who have not responded to GCV.
Furthermore it appears to be an important in management of CMV infection in
patients who have failed to develop an antigen specific CD8+ T cell response. 
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IS IMATINIB MAINTENANCE REQUIRED FOR PATIENTS WITH RELAPSE
CHRONIC MYELOID LEUKEMIA POST-TRANSPLANTATION OBTAINING
CMR? A PILOT RETROSPECTIVE INVESTIGATION 
H Jin1, Y Xiong1, J Sun1, Y Zhang1, F Huang1, H Zhou1, Z Fan1, D Xu1, Y Wei1,
M Dai1, R Feng1, Q Liu1,*
1Department of Hematology, Nanfang Hospital, Southern Medical University,
Guangzhou , China

Background: Imatinib is capable of inducing durable molecular responses in
relapsechronic myelogenous leukemia (CML) after allogeneic hematopoietic
stem cell transplantation (allo-HSCT), but it is indefinite whether imatinib ther-
apy is required to maintain this response for patients obtaining complete molec-
ular remission (CMR).We retrospectively reviewed 37 patients with relapse
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CML post-transplants who were treated with imatinib (n=20) or donor lympho-
cyte infusion (DLI) (n=17).
Aims: To compare the efficacy between imatinib and DLI to the relapse CML
post-transplants, andevaluate the results of ceasing imatinib in the patients
who had achieved CMRand complete donor chimerism via imatinib treatment.
Methods: Once leukemia relapse was diagnosed, immunosuppressants were
tapered or discontinued if the patient’s condition was acceptable. Those who
were in molecular or cytogenetic relapse tapered or discontinued immunosup-
pressants as a front-line therapy. If these patients were not responsive to this
treatment after one month, DLI- or imatinib-based treatments were administrat-
ed. Those who were in molecular, cytogenetic or chronic phase (CP) relapse
received DLI or imatinib monotherapy as a front-line therapy, and the patients
in advanced phase received DLI or imatinib combined with chemotherapy as a
front-line therapy. In the DLI-based treatments, patients received DLI once
every four weeks until patients obtained complete cytogenetic remission (CCR)
or developed graft versus host disease (GVHD). In the imatinib-based treat-
ments,when the patients had recovered donor complete chimerism and had
achieved CMR as defined by negative quantitative RQ-PCR at three consecu-
tive time points within a period of 3 months, the patients continued or ceased
imatinib therapy according to their willingness.
Results: The rate of CMR was 85% and 76.47%, respectively, in the imatinib
and DLI group (P=0.509). The treatment-related mortality was0% and 29.4%,
respectively, in the imatinib and DLI groups (P=0.019). Fifteen of the 17 patients
obtaining CMR voluntarily ceased imatinib, and did not experience relapse.
Eight-year overall survival (OS) was 85%±8% and 40.3±12.1% (P=0.017), 8-
year disease-free survival (DFS) was 85%±8% and 40.3±12.1% (P=0.011),
respectively, in the imatinib and DLI groups.
Summary / Conclusion: Imatinib therapy resulted in higher OS and DFS than
that of DLI in relapse CML post-transplants. Imatinib maintenance might not be
required for patients with relapse CML post-transplants after they achieved full
donor chimerism and CMR.
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CHARACTERISTICS AND RISK FACTORS FOR HOSPITAL READMISSION
IN PATIENTS RECEIVING HEMATOPOIETIC CELL TRANSPLANTATION
S Bobillo1,* P Barba1, N Castillo1, J Montoro1, I Ruiz2, F Bosch1, D Valcarcel1
1Hematology, 2Infectious disease, Hospital Universitari Vall d´Hebron,
Barcelona, Spain

Background: Patients who received hematopoietic cell transplantation (HCT)
(autologous [auto-HCT] or allogeneic [allo-HCT]) are often readmitted after
hospital discharge. However, these hospitalization episodes have been little
studied.
Aims: We conducted a retrospective study to identify the risk factors for read-
mission in recipients of HCT after 90 days of discharge, and its impact on the
outcome of the procedure.
Methods: All consecutive patients receiving HCT in our center between March
2009 and December 2012 were reviewed. Only patients discharged from the
first admission were included in the study. Readmission was defined as hospi-
talization for > 24 hours either in the emergency room or hospitalization unit
within the first 90-days after discharge. Base line characteristics were com-
pared using Chi-squared test. Univariate and multivariate analysis (MVA) of
risk factors for readmission were performed using logistic regression.
Results: A total of 152 patients (93% of the 163 transplanted patients) were dis-
charged during the study period (85 auto-HCT and 67 allo-HCT). Median age
at HCT was 55 years (range 17-70) and median follow-up for survivors was 15
months (range 3-48). Patients were mainly transplanted for acute leukemia
(AL) (n= 43, 28%) and NHL (n= 41, 27%) in complete remission (n=84, 55%).
Sixty-five patients (43%) were readmitted within 90 days (18 [27%] auto-HCT
and 47 [73%] allo-HCT) at a median of 15 days (range 1-89) [1 day (range 1-
9) for auto-HCT, and 7 days (range 1-127) for allo-HCT] after first discharge.
The most common complications for readmission were fever (n=41, 63%), gas-
trointestinal disorders (n= 11, 17%) and renal abnormalities (n=5, 8%). Median
duration time of second hospitalization was 5 days (range 1-127) (2 days for
auto-HCT and 7 days for allo-HCT). Among the 65 readmitted patients, 27
(41%) had a microbiological documented infection, including bacterial or viral
respiratory infections (n=17, 26%), urinary tract infections (n= 6, 9%) and oth-
ers (n=4, 6%). Among patients receiving allo-HCT, 15 patients (32%) were diag-
nosed with acute GVHD during readmission and seven (14%) had CMV infec-
tion. ICU admission was required in 7 patients (11%) during readmission, 5%
of all patients who had received an HCT. Eight patients (12%) (7 allo-HCT)
died during second admission and 57 (88%) were discharged. Among them, 22
patients (38%) had a third hospitalization at a median of 21 days (range 3-87),
mainly because of fever (n=10, 42%). Risk factors for readmission in the MVA
for the whole cohort were allo-HCT (vs auto-HCT) (HR 8.5 [95%CI 4.2-16.6],
P<0.001), diagnosis of AL (HR 2.1 [95%CI 1.1-3.8], P=0.02) and HCT Comor-
bidity Index (HCT-CI) >2 (HR 1.7 [95%CI 1.1-2.9], P=0.03). For the allo-HCT
patients, risk factors for readmission were male gender (HR 2 [95%CI 1.1-3.9],
P=0.03), diagnosis of AL (HR 2.3 [95%CI 1.2-4.3], P=0.01) and HCT-CI >2 (HR
2 [95%CI 1.1-3.8], P=0.02). Overall survival at 2 years for the whole cohort and
the allo-HCT patients were 71% (95%CI 76-66) and 66% (95%CI 59-73). NRM

at 2-years for the allo-HCT patients were 29% (95%CI 22-36). Ninety-day read-
mission was not significantly associated with lower OS or NRM.
Summary / Conclusion: Hospitalization within 90 days after HCT discharge
is frequent, especially after allo-HCT. Patients with acute leukemia and comor-
bidities seem to have higher risk for readmission.
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UNRELATED CORD BLOOD TRANSPLANTATION FOR CENTRAL NERV-
OUS SYSTEM RELAPSE IN HIGH RISK ACUTE LYMPHOBLASTIC
LEUKEMIA
C Zheng1,* B Tang1, J Tong1, H Liu1, Z Sun1
1Department of Hematology, Anhui Provincial Hospital, Hefei, China

Background: Few clinical studies have investigated the role of unrelated cord
blood transplantation (CBT) for central nervous system (CNS) relapse of acute
lymphoblastic leukemia (ALL) patients with high risk factors. 
Aims: The aim of this report was to identify the potential benefits of unrelated
CBT in high risk ALL with CNS relapse who had been treated on CNS directed
prophylaxis and relapse strategy treatment in the current era.
Methods: Total of 16 childhood (n=10) and adult (n=6) ALLpatients with CNS
relapse who underwent unrelated CBT enrolled in our study between 2001 and
2010, and all of the patients had features associated with poor outcomes, such
as high WBC at diagnosis, ph+ chromosome, or a history of bone marrow
relapse. All transplants were performed with myeloablative conditioning thera-
py (BU/CY2 or TBI/CY) plus highly CNS-active agents (carmustine or high-
dose cytarabine). 
Results: All patients achieved neutrophil engraftment and platelet engraftment.
A total of 12 patients (75.0%) developed pre-engraftment syndrome (PES) at
a median of 8.5 days, and 5 patients developed acute graft-vs-host disease
(GVHD) at a median of 19 days. The median follow-up after CBT was 33.6
months. Six patients died at a median of 154 days (range 85- 327) after CBT.
In 4 patients, the causes of death were transplant-related: acute GVHD of gas-
trointestinal (n=1), refractory autoimmune hemolytic anemia (AIHA) and pul-
monary infection (n=1), and viral encephalitis (n=2). Two patient died due to dis-
ease relapse on day 109 and day 536 after transplantation. No patients received
CNS prophylaxis after transplantation and no patients experienced a CNS
relapse. The probability of overall survival at 8 years was 69.4%. 
Summary / Conclusion: Our experience suggests that unrelated CBT appears
to be an effective treatment option for CNS relapse of childhood and adult ALL
patients associated with poor outcome features.

P360

LENOGRASTIM FROM DAY +7 AND PEGFILGRASTIM ARE EQUALLY
EFFECTIVE IN REDUCING TIME TO NEUTROPHIL ENGRAFTMENT,
ANTIBIOTIC USE AND INPATIENT STAY IN PATIENTS WITH MYELOMA
UNDERGOING AUTOLOGOUS TRANSPLANT
B Bailiff1,* V Murthy1, L Bratby1, J Lancashire1, B Kishore1, E Nikolousis1, 
R Lovell1, S Paneesha1
1Hematology department, Heart of England NHS trust, Birmingham, United
Kingdom

Background: High dose chemotherapy and Autologous peripheral blood stem
cell transplantation (APBSCT) following induction therapy is the standard of care
for patients with myeloma with good performance status. Busy haematology
centres require safe and effective strategies to hasten neutrophil engraftment,
decrease inpatient stay and ease financial burden. GCSF has been proven
helpful in this regard. We describe our experience with the use of daily lenogras-
tim from day +7 autograft versus one off pegfilgrastim.
Aims: To identify whether once daily lenograstim given at day + 7 following stem
cell infusion is as efficacious as one dose of pegfilgrastim at day +1 with regards
to neutrophil engraftment, inpatient stay, days of antibiotic and survival out-
comes as compared no G-CSF use.
Methods: Our retrospective study included 113 patients (41 female; 72 male)
with a median age at transplantation of 61 years (range 38-72) with myeloma
between January 2006 and December 2012. APBSCT was carried out by
patients receiving high dose melphalan on day -1 and thawed stem cell reinfu-
sion on day 0. First cohort (35%) was of patients not receiving any G-CSF, sec-
ond cohort (19%) received pegfilgrastim and third cohort (46%) received
lenograstim. Statistical analysis was carried out using Graphpad Prism 4 for win-
dows and SPSS 19 for windows. Sixty five patients had IgG, 22 IgA, 19 light
chain and 4 non secretory myeloma. At transplant 7% patients were in complete
remission, 21% in partial remission and 72% in very good partial remission.
Results: Median time for neutrophil engraftment in the pegfilgrastim and
lenograstim cohorts was 12 days and 12.74 days (Mann Whitney test; p value:
0.1078). Median inpatient stay for the pegfilgrastim and lenograstim cohort was
16 days (Mann Whitney test; p value: 0.2112). Median days of broad spectrum
intravenous antibiotic use in the pegfilgrastim and lenograstim cohort was 4.51
days and 3.90 days (Mann Whitney test; P value: 0.4150). Time for neutrophil
engraftment, length of inpatient stay and antibiotics use was significantly more
in the no G-CSF cohort. There was no difference in the progression free sur-
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vival or overall survival between the three cohorts (Log Rank test; p value:
0.455).
Summary / Conclusion: Our data suggest that the use of daily lenograstim
from day +7 is an effective strategy in patients with myeloma undergoing APB-
SCT. It is equally effective as pegfilgrastim in reducing the time to neutrophil
engraftment, duration of inpatient stay and antibiotic use. Both daily lenogras-
tim from day+7 and pegfilgrastim are superior to no G-CSF use. 
Our data confirms daily lenograstim from day +7 is a cost effective alternative
strategy to pegfilgrastim in patients undergoing APBSCT making lenograstim
a valuable commodity in the time pressured and cost aware tertiary haematol-
ogy centres.
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TWO DIFFERENT PLERIXAFOR STEM CELL MOBILIZATION STRATE-
GIES. A MULTICENTER EXPERIENCE.
C Lopez1,* R Rodríguez2, S Pérez3, E Rubira4, A Loureiro5, Juan Carrete2, M
Villamayor Alvarez3, C Gómez1, J Carreira4
1Hematology, Complexo Hospitalario Universitario De Vigo, Vigo, 2Hematology,
Complexo Hospitalario Universitario De A Coruña, A Coruña, 3Hematology,
Complexo Hospitalario Universitario De Santiago, Santiago De Compostela,
4Hematology, Complexo Hospitalario Lucus Augusti, Lugo, 5Hematology, Com-
plexo Hospitalario De Pontevedra, Pontevedra, Spain

Background: Autologous stem-cell transplantation (ASCT) has became a
widely applied treatment for hematologic malignancies. The vast majority of
ASCT are performed with the support of peripheral blood stem cells (PBSC).
A significant proportion of patients with non-Hodgkin’s lymphoma (NHL),
Hodgkin’s disease (HD) or multiple myeloma (MM) are hard-to-mobilize with
conventional mobilization regimens. Depending on disease 5-25% of patients
considered for high-dose therapy failed to mobilize or have a suboptimal mobi-
lization. Plerixafor is a novel drug used to improve mobilization of blood stem-
cells.
Aims: We present our experience in patients who failed a previous mobiliza-
tion attempt and compare then with patients who plerixafor was added if poor
first mobilization was demonstrated.
Methods: We retrospectively collected data from 5 spanish centres on 54
patients affected by NHL, HD, MM or amyloidosis while receiving plerixafor in
mobilization. From January 2008 to March 2012 44 patients received plerixafor
associated G-CSF in a second attempt at mobilization when they have already
failed a first mobilization. From march 2012 to February 2013 10 patients pre-
emptively received plerixafor who seem mobilize poorly: (1) blood CD34+
cells/µL <10 on the programmed day to initiate aphaeresis after G-CSF or (2)
<1x106/kg after the first aphaeresis process. All patients provided written
informed consent.
Results: Plerixafor in second mobilizations: 44 patients received plerixafor in
this setting. The median age was 61y (25-70). 26 had NHL, 13 MM, 3 HD and
2 amyloidosis. 43 received standard plerixafor dosage, 1 patient received
adjusted dosage by renal insufficiency, and all of patients received G-CSF with
a median dose of 10 µg/kg/d (10-20). Median number of plerixafor injections
was 2 (1-4) and median CD34+ cells count after the first plerixafor injection was
14/µL (7-113). 37 (84%) of them initiated aphaeresis. A median of 2.23x106/kg
(0-10.71) CD34+ cells were collected with a median of 1 (1-4) aphaeresis.
>2x106/kg CD34+ cells were achieved in 28 (63%) patients (61.53% in NHL,
66.6% in HD and 84.61% in MM). Pre-emptive use of plerixafor was adminis-
tered to 10 patients (5 had NHL, 4 MM and 1 HD) with a median age of 68y
(40-69). The reason to use plerixafor pre-emptively where low blood CD34+
counts in 9 patients an poor yield collection in 1. All received standard plerix-
afor dosage before 4-day G-CSF therapy with a median dose of 10 µg/kg/d (10-
20). Median number of plerixafor injections was 2 (1-4). Median CD34+ cells
count the programmed day to initiate aphaeresis was 7/µL (0.84–11.39). Thus
8 (80%) of the 9 patients began aphaeresis due to delay the start of harvest to
the first plerixafor administration when the peripheral CD34+ count has
increased to a median of 13.42/µL (6.23-127.5). A median of 2.58x106/kg (0.6-
4.81) CD34+ cells were collected with a median of 1 (1-4) aphaeresis. >2
x106/kg CD34+ cells were achieved in 7 (72%) patients.
Summary / Conclusion: Results from this study showed that plerixafor is a
safe and active mobilising agent in the two strategy arms with 63% efficacy
using it in remobilization and 72% as pre-emptive strategy. Although pre-emp-
tive use may not be able to completely eliminate the need for a second attempt
to mobilize, this strategy seems more efficient and should be considered in
patients judged as poor mobilizers using it to optimize patient outcome and
reduce of other hospital resources.
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LOW PRE-TREATMENT MIR-181A-1 AND MIR-181A-2 EXPRESSION
ASSOCIATE WITH RELAPSE IN INTERMEDIATE RISK ACUTE MYELOID
LEUKEMIA (AML) AFTER REDUCED-INTENSITY CONDITIONING (RIC)
ALLOGENEIC TRANSPLANTATION
S Schwind1,* M Jentzsch1, T Lange1, W Pönisch1, S Heyn1, V Vucinic1, 
G Franke1, R Krahl1, N Jäkel1, H Al-Ali1, Michael Cross1, G Behre1, G Marcuc-
ci2, C Bloomfield2, D Niederwieser1
1Hematology, Oncology and Hemostaseology, University of Leipzig, Leipzig,
Germany, 2Comprehensive Cancer Center, The Ohio State University, Colum-
bus, United States

Background: AML patients (pts) with higher pre-treatment miR-181a expres-
sion have better outcomes following standard chemotherapy (Marcucci et al.
NEJM 2008; Schwind et al. JCO 2010; Li et al. Blood 2012). Clinical attempts
to increase miR-181a expression in AML patients to improve outcomes have
been initiated. Mature miR-181a originates from two precursor molecules (miR-
181a-1 & miR-181a-2) which may impact on AML biology & outcome different-
ly. Allogeneic hematopoietic cell transplantation (HCT) represents a post-remis-
sion therapy offering potential cure for AML pts. RIC, with a therapeutic
approach mainly based on immunological graft-versus-leukemia effects, is
increasingly used in AML pts undergoing HCT.
Aims: In this analysis we concentrated on the clinical characteristics & prog-
nostic impact associated with miR-181a-1 & miR-181a-2 pre-treatment expres-
sion in AML pts treated with RIC-HCT.
Methods: miR-181a-1 & miR-181a-2 expression were assessed by real-time
PCR and normalized to an internal control (ABL) in pre-treatment bone mar-
row (BM). The respective median expression defined high & low miR-181a-1
& miR-181a-2 expressers in 39 consecutive AML pts (median age, 62 [range
27 – 67] years) with intermediate cytogenetic risk (according to the Medical
Research Council [MRC] Classification), who received RIC-HCT at the Univer-
sity of Leipzig & who had adequate material available. The preparative regimen
for all pts was Fludarabine 30 mg/m2 from day -4 to -2 followed by 200cGy total
body irradiation at day 0. Donors were human leucocyte antigen (HLA)-
matched related (n=5), matched unrelated (n=29) and mismatched unrelated
(≥1 antigen; n=5) to the recipients. Acute graft-versus-host disease (GvHD)
grade 2-4 was observed in 12 pts & limited/extensive chronic GvHD in 24 pts.
Median follow-up was 6.5 years for pts alive (n=21). Informed consent for the
study was obtained from all pts.
Results: miR-181a-1 & miR-181a-2 expression correlated well (R2=.83), but
31% (n=12) of pts had a discordant miR-181a-1 & miR-181a-2 expresser sta-
tus. At diagnosis low miR-181a-1 associated with higher white blood count
(P=.03), while low miR-181a-2 associated with normal cytogenetics (CN; P=.03)
& with higher % BM blasts by trend (P=.08). In univariate analysis pts with both
low miR-181a-1 & low miR-181a-2 had a higher probability of relapse (P=.008,
Gray’s test; Figure A). Low miR-181a-1 & low miR-181a-2 expression also
associated with shorter overall survival (OS) by trend (P=.06, Log-Rank test;
Figure B). When limiting our analysis to CN-AML pts (n=28) low miR-181a-1 &
miR-181a-2 also associated with a higher probability of relapse (P=.007). In
multivariable analysis low miR-181a-1 & low miR-181a-2 associated with a
higher probability of relapse (P=.01) & shorter OS (P=.01) in all intermediated
risk pts.
Summary / Conclusion: In conclusion, expression of miR-181a-1 & miR-
181a-2 is not fully concordant & associates with different clinical characteris-
tics at AML diagnosis, indicating a distinct impact on disease biology. Howev-
er, low expression of both seems to impact outcome after RIC-HCT. Low pre-
treatment miR-181a-1 & miR-181a-2 expression associated with a higher prob-
ability of relapse & shorter OS in AML pts with intermediate cytogenetic risk.
Increasing miR-181a-1 and/or miR-181a-2 levels either pharmacologically (eg
Hickey et al Blood 2013) or by synthetic miR-replacement therapy may improve
outcomes of AML pts receiving RIC-HCT.

Figure 1. 
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INTRABONE CORD BLOOD TRANSPLANT (IB-CBT) IN HAEMATOLOGI-
CAL MALIGNANCIES: A CLINICAL AND BIOLOGICAL STUDY ON EARLY
HEMATOPOIETIC RECONSTITUTION.
F Bonifazi1,* E Dan1, M Labopin2, V Guadagnolo1, G Storci3, M Ferioli1, 
S Rizzi1, B Sinigaglia1, A Bontadini4, M Motta1, G Martinelli1, G Bandini1, 
M Bonafè3
1S. Orsola-Malpighi University Hospital, Institute oh hematology “Seràgnoli”,
Bologna, Italy, 2Hôpital Saint-Antoine , 184 rue du Faubourg Saint-Antoine ,
75571 Paris, France, 3Department of Experimental, Diagnostic and Specialty
Medicine, , University of Bologna, 4S. Orsola-Malpighi University Hospital,
Immunogenetics, Bologna, Italy

Background: Intrabone route of CB-HSC administration is a safe and efficient
way to overcome the main impediment to the extensive use of CB transplant
in adults, i.e. the insufficient amount of HSC in CB units. The “Intrabone effect”
is speculatively elicited by the hypoxic bone marrow niche microenvironment,
which primes CB-HSCs prior to set off the repopulation of the whole hematopoi-
etic compartment.
Aims: Here we report on a phase II prospective study approved by the local
EC and registered at http://clinicaltrials.gov/, with the primary endpoint of
engraftment rate. From the biological side, we investigated hypoxia-induced
genes whose expression can be correlate with engraftment.
Methods: 23 patients (median age 36 yrs, mean weight 63 kg -52 to 93-) were
enrolled: 17 were AML, 4 ALL, 1 MM and 1 CML. Phase at transplant was main-
ly advanced stage (10 primary refractory or resistant relapse AL, 6 beyond first
and 5 first cariotypic response; 1 progression for MM and 1 CB for CML). 3
patients had previously undergone allotransplant and 4 autotransplant. CB units
were matched 4/6, except for three cases (5/6). Infusion on both iliac crests was
performed in operating room with monitored care sedation. Conditioning regi-
mens were Busulfan- or TBI- based; GVHD prophylaxis was Ciclosporin-A,
Micophenolate Mofetil 15 mg/kg/bid and ATG-F (15-30 mg/kg).To follow-up
hematopoietic reconstitution, peripheral blood was examined daily and bone
marrow aspirates were performed at day 10, 20 and 30 after transplant. The
samples were used to immune-magnetically separate CD34+ cells under
hypoxia condition and to assess the mRNA level of target genes by Real Time
PCR.
Results: Hematologic recovery: the cumulative incidence of ANC recovery
(>0.5x109/L) was 82±9% at day+60; the cumulative incidence of plt recovery
(>20 or 50x109/L) was 82±9% and 70±10% at day+90, respectively. In multi-
variate analysis, the number of infused CD34 cells was a prognostic factor for
haematologic recovery. Importantly, haematological recovery was highly corre-
lated with post-transplant day 10 mRNA level of c-mpl (TPO receptor) even
when the number of infused CD34 cells were included in the multivariate analy-
sis. Two patients failed to engraft and were IB infused with a second CB unit.
One year OS and NRM were 66±11% and 20±9%, respectively. aGVHD was
39% with only one patient at grade III. Three limited and one extensive cGVHD
were recorded. All but two patients achieved complete response. CMV reacti-
vation occurred in 13/23 pts.
Summary / Conclusion: from the clinical point of view, we confirm, in a
prospective study, that the intrabone route of CB transplant is feasible and
leads to a remarkably fast platelet recovery. On the biological side, we show
that the c-mpl/thrombopoietin receptor system contributes to the “intrabone
effect” on hematologic recovery. These data provide hints about the strategy to
improve early seeding and expansion of CB in the hypoxic HSC niche.
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DONOR AND RECIPIENT STR ANALYSIS BEFORE ALLOGENEIC
HAEMATOPOIETIC STEM CELL TRANSPLANTATION: POSSIBLE COR-
RELATION WITH POST-TRANSPLANT OUTCOME 
S Giammarco1,* S Bellesi1, E Metafuni1, F Sorà1, L Laurenti1, S Sica1, 
G Leone1, P Chiusolo1
1Hematology, Università Cattolica del Sacro Cuore, ROMA, Italy

Background: The chimerism analysis after allogeneic haematopoietic stem
cell transplantation (HSCT) is a useful tool to monitor the engraftment of donor
cells and to early predict graft failure or disease relapse. Among several avail-
able methods to perform chimerism study, multiplex fluorescent short tandem
repeat (STR) analysis represent a sensitive, accurate and reproducible tech-
nique. It provide a high rate of discrimination between donor and recipient cells
since that fluorescent signal is proportional to the cells number, obtaining a
quantitative assessment of chimerism.
Aims: Evaluation of a possible correlation between basal donor/recipient allel-
ic discrepancies and post-transplant outcome in terms of GvHD development,
neutrophil engraftment, relapse, DFS and OS. 
Methods: We enrolled 111 patients (pts) affected by onco-haematological dis-
eases, consecutively submitted to HSCT at our division between February 2005
and December 2012. Pts were 67 males and 44 females with a median age of
51 years (range 14-70). Underlying diseases were: 58 AML, 10 MDS, 16 ALL,
8 CLL, 6 MM, 2 HL, 9 NHL, 1 IMF, 1 MPD. Myeloablative conditioning regimen
was used in 26 pts while a reduced conditioning regimen was used for the oth-

er 85 pts. Graft was obtained from sibling donor and unrelated donor in 65 and
46 pts, respectively. GvHD prophylaxis was performed with cyclosporine (CSA)
and methotrexate in 61 pts, CSA and mycophenolate mofetil in 43 pts and CSA
in 7 pts. Donor and recipient allelic status was performed using a multiplex
PCR amplification of ten STR loci: Amelogenin alleles X/Y, D3S1358, FGA,
D8S1179, D18S51, D13S317, vWA, D21S11, D5S818, D7S820. We evaluat-
ed the donor/recipient (D/R) match or mismatch for each locus and the follow-
ing variables: GvHD development and onset time, time to neutrophil engraft-
ment, relapse, DFS and OS. Statistical analysis was performed by Kaplan Meier
analysis using IBM SPSS Statistics 20 Core System.
Results: Pts with D/R mismatch for D8S1179 locus achieved neutrophil engraft-
ment (ANC>1x109/L) at a median time of 18 days (CI 95% 17.202-18.798)
compared with 21 days (CI 95% 17.328-24.672) of pts with D/R match for the
same locus (P=0.007) (Figure 1A). 
Pts with D/R mismatch for D3S1358 locus developed acute GvHD at a medi-
an time of 20 days (CI 95% 15.781-24.219) compared with 29 days (CI 95%
15.421-42.579) of pts with D/R match for the same locus (P=0.031) (Figure 1B).
Pts with D/R mismatch for D3S1358 locus showed an OS of 16 months (CI 95%
11.016-20.984) compared with 41 months (CI 95% 25.420-56.580) of pts with
D/R match for the same locus (P=0.025) (Figure 1C).
Pts with D/R mismatch for D8S1179 locus showed an OS of 16 months (CI 95%
8.528-23.472) compared with 56 months (CI 95% 11.254-78.057) of pts with
D/R match for the same locus (P=0.012) (Figure 1D).
No relationships were found with relapse, DFS neither for the other loci.
Summary / Conclusion: Our results highlight that pts who presented a D/R
mismatch for D8S1179 locus showed an earlier neutrophil engraftment but a
worse OS compared with the others. Moreover, for D3S1358 locus, D/R mis-
match was associated with an earlier onset of acute GvHD after HSCT and with
a shorter OS than the D/R match ones. STRs are highly polymorphic di-, tri- and
tetra-nucleotide repeat non-coding sequences, which are interspersed through-
out the genome. Whether or not discrepancies between donor and recipient
basal allelic status could be considered useful in predicting post-transplant out-
come will require validation in a large sample of pts.

Figure 1. 
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COMPARISON BETWEEN LONG-TERM AND SHORT-TERM ADMINISTRA-
TION OF ITRACONAZOLE FOR PRIMARY ANTIFUNGAL PROPHYLAXIS IN
ALLOGENEIC HAEMATOPOIETIC STEM CELL TRANSPLANTATION: A
MULTICENTER, RANDOMIZED TRIAL
R Lin1, X Xu2, Y Li3, J Sun1, Z Fan1, Q Jiang1, F Huang3, H Zhou1, D Nie4, Z
Guo2, Y Mao1, Y Xiao3, Q Liu1,*
1Department of Hematology, Nanfang Hospital, Southern Medical University,
Guangzhou , 2Department of Hematology, Zhongshan Hospital, Sun Yat-sen
University, Zhongshan, 3Department of Hematology, Guangzhou General Hos-
pital of Guangzhou Command, 4Department of Hematology, SUN Yat-sen
Memorial Hospital, SUN Yat-sen University, Guangzhou , China

Background: Although antifungal prophylaxis has been demonstrated effec-
tive for prevention of IFI after allogeneic haematopoietic stem cell transplanta-
tion (allo-HSCT), optimal agents and duration of prophylaxis remain a matter
of discussion.
Aims: To investigate the effect of prophylaxis duration for IFI after transplan-
tation, this multicenter, randomized, open-label study was conducted to com-
pare the efficacy and safety between long-term and short-term administration
of itraconazole for primary antifungal prophylaxis in recipients of allo-HSCT.
Methods: A total of 128 patients without a history of IFI were enrolled in this
study. The primary antifungal prophylaxis was initiated when WBC count <
1.0×109/L or on day 0 (the day of allo-HSCT). Itraconazole was administered
intravenously with a loading dose of 400 mg/d for 2 days followed by 200 mg/d-

and switched to oral solution of itraconazole on day +14 or when WBC count
> 1.0×109/L until 30 days after transplantation in short-term arm or 90 days in
long-term arm. The trough serum concentrations of itraconazole and its active
metabolite hydroxyitraconazole were measured on days 3 and 8 after the begin-
ning of administration, and then once every week during the period of prophy-
laxis. The primary endpoint was the incidence of IFI within 90 days after trans-
plantation.
Results: Of the 128 patients enrolled in study, data of 121 cases were used to
determine the primary endpoint in the intent-to-treat population (59 for long-term
and 62 for short-term). The baseline demographic and transplanted character-
istics were similar in the two arms. Within 90 days post-transplantation, 8
patients developed IFI including 1 probable and 7 possible cases. No signifi-
cant difference in the incidence of IFI between long-term and short-term arm
was shown by analysis of the intent-to-treat (6.78% vs. 6.45%, 95%CI of dif-
ference: 0.24% to 0.42%), indicating the noninferiority of long-term administra-
tion against short-term administration. The incidence of breakthrough IFI dur-
ing the period of prophylaxis in patients with long-term and short-term admin-
istration were 6.78% and 0%, respectively. Between 30 days to 90 days after
transplants, the incidence of IFI was not significant different in the two arms (0%
in long-term arm vs. 6.45% in short-term arm,P=0.11 by analysis of the intent-
to-treat; 0% in long-term arm vs. 6.67% in short-term arm, P= 0.12 by analy-
sis of the per protocol set). After 2 days of treatment with intravenous itracona-
zole, the mean trough serum concentration of itraconazole was
520.72±483.26ng/mL and maintained greater than 500ng/ml throughout admin-
istration. Eleven patients were withdrawn from prophylaxis because of adverse
events. The incidence of withdrawal in patients with long-term and short-term
prophylaxis was 6.78% and 0%, respectively (P=0.054). The incidences of
drug-related adverse events in the two arms were similar (18.6% in long-term
arm vs. 12.9% in short-term arm, P=0.386).
Summary / Conclusion: Itraconazole with 90 days administration was as
effective as that with 30 days administration in preventing fungal infection after
transplantation. Prolonged-term prophylaxis might not increase side effect of
itraconazole. The pharmacokinetics of itraconazole in the recipients of allo-
HSCT is coincident with that in non-recipients of allo-HSCT. 
This trial was registered at www.clinicaltrials.gov as NCT01160952.
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BENDAMUSTINE, ETOPOSIDE, CYTARABINE AND MELPHALAN
(BEEAM) FOLLOWED BY AUTOLOGOUS STEM CELL TRANSPLANTA-
TION INDUCE LONG-LASTING COMPLETE REMISSIONS IN A HIGH PRO-
PORTION OF RESISTANT/RELAPSED LYMPHOMA P
A Isidori1,* P Maria Stefani2, S Capria3, L Malerba1, P Galieni4, F Gaudio5, 
G Specchia5, G Meloni3, F Gherlinzoni2, C Giardini6, S Falcioni4, F Cuberli7,
M Gobbi7, B Sarina8, A Santoro8, F Ferrara9, M Rocchi10, E Ocio11, M Dolores
Caballero11, P Picardi1, T Ricciardi1, F Loscocco1, G Visani1
1AORMN, Hematology and Stem Cell Transplant Center, Pesaro, 2Ca’Foncel-
lo Hospital, Hematology, Treviso, 3La Sapienza University, Biotechnologies
and Hematology Unit, Roma, 4Ascoli Piceno Hospital, Hematology, Ascoli
Piceno, 5AOU Policlinico of Bari, Hematology, Bari, 6AORMN, Hematology and
Hematopoietic Stem Cell Transplant Centre, Pesaro, 7San Martino Hospital,
Hematology, Genova, 8Humanitas Institute, Oncology and Hematology, Milano,
9Cardarelli Hospital, Hematology and Stem Cell Transplantation Unit, Napoli,
10Urbino University, Institute of Biomathematics, Urbino, Italy, 11University of
Salamanca, Hematology, Salamanca, Spain

Background: We previously demonstrated (Visani et al, Blood 2011) the safe-
ty of a new conditioning regimen with bendamustine, etoposide, cytarabine, and
melphalan (BeEAM) prior to autologous stem cell transplant (ASCT) in resist-
ant/relapsed lymphoma patients (EUDRACTnumber2008-002736-15). Further-
more, this regimen showed significant anti-lymphoma activity (80% CR), spe-
cially in patients with chemosensitive disease and non-Hodgkin lymphoma
(NHL). However, median follow-up for surviving patients was short (18 months)
at the time of publication. Therefore, it was not possible to draw final conclu-
sion on the efficacy of the BeEAM regimen.
Aims: We evaluated the efficacy of the BeEAM regimen in terms of disease-
free (DFS) and overall survival (OS) after a median follow-up of 32 months.
Methods: Forty-three patients (median age 47 years, range 18-70) with resist-
ant/relapsed NHL (28) or Hodgkin lymphoma (HL, 15) were consecutively
enrolled in the study. Twenty-one patients had primary refractory disease,
whereas 22 had relapsed disease, 5 of whom where in second or subsequent
relapse, at the time of enrolment. At transplant, 14/43 patients (34%) were in
CR, 22/43 (50%) were in partial response (PR) and 7/43 (16%) were either
resistant or in progression. At the time of publication, after a median follow-up
of 18 months, 35/43 patients (81%) were in CR, and only 2 patients with HL
died. Disease type (NHL versus HL) and disease status at transplant
(chemosensitive versus chemoresistant) were the only statistically significant
variables influencing PFS (P=0.01;P=0.007). Disease status at transplant
(chemosensitive versus chemoresistant) had a significant impact also on OS
(P=0.004).
Results: we updated the follow-up at 32 months after transplant. Thirty-one out
of 43 patients are still in CR (72%), as documented by both PET and CT scan.
Two patients with HL were refractory and rapidly died, whereas 10/43 patients
(23%) relapsed after a median time of 7.5 months (range:3-35) from trans-
plant. Five patients died (3 NHL, 2 HL), whereas 5 patients are still alive after
relapse. Median PFS and OS were still not reached. Interestingly, disease type
at transplant is no longer influencing PFS (P=0.4), and still does not influence
OS (P=0.3). On the other hand, disease status at transplant (chemosensitive
vs chemoresistant) is still a strong predictor of both PFS and OS (P=0.03 and
P=0.04, respectively). At present, one patient developed myelodisplasia after
transplant. No other late effects were observed up to now.
Summary / Conclusion: The new BeEAM regimen confirms its safety, even
after 32 months of follow-up from transplant. Furthermore, these data confirm
the high efficacy of this regimen in heavily pretreated lymphoma patients. Inter-
estingly, the statistical difference between NHL and HL patients in terms of
both PFS and OS was not confirmed in the long run.
Acknowledgements: supported in part by AIL Pesaro Onlus.
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A CONDITIONING PLATFORM WITH FLUDARABINE, BUSULFAN AND
ATG CONDUCTS TO IDENTICAL PROMISING RESULTS IN PATIENTS
UNDERGOING ALLOGENEIC TRANSPLANTATION FROM BOTH
MATCHED AND MISMATCHED UNRELATED DONOR
R Devillier1,2,3,* S Fürst1, R Crocchiolo1, J El-Cheikh1, L Castagna4, S Harbi1,2,
A Granata1, C Chabannon1,2,3, B Calmels5, C Lemarie5, R Bouabdallah1, 
N Vey1,2,3, D Blaise1,2,3
1Hematology, Institut Paoli Calmettes, 2Aix Marseille Université, 3Centre de
Recherche en Cancérologie de Marseille, Marseille, France, 4Hematology, Ins-
tituto Clinico Humanitas, Milano, Italy, 5Cell therapy, Institut Paoli Calmettes,
Marseille, France

Background: Reduced-toxicity conditioning (RTC) regimen containing fludara-
bine (FLU), intravenous busulfan (Bx) and 5 mg/kg total dose of rabbit antithy-
mocyte globulin (ATG) (FBx-ATG) showed low incidences of graft-versus-host
disease (GVHD) and non-relapse mortality (NRM) after allogeneic stem cell
transplantation (Allo-SCT) from HLA-matched related or unrelated donors
(MUD). It is not known if this FBx-ATG RTC could provide such a safety used
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in the setting of one-locus-HLA mismatched unrelated donor (MMUD).
Aims: The objective was to evaluate the mortality and toxicity of the FBx-ATG
RTC in the setting of Allo-SCT from MMUD in a comparison with patients trans-
planted from MUD.
Methods: We retrospectively selected patients younger than 65 years, trans-
planted in our institution from 2008 and 2012 for hematological malignancies,
from MUD or MMUD peripheral blood stem cells and prepared with FBx-ATG
RTC (FLU 30 mg/m²/d over 5 days, Bx 3.2 mg/kg/d over2, 3 or 4 days, ATG 2.5
mg/kg/d over 2 days). GVHD prophylaxis consisted of Cyclosporine A (CsA)
alone or in association with mycophenolate mofetil (MMF). We then compared
outcome of MUD (n=88) vs. MMUD (n=45) patients. Primary end point was the
incidence of NRM. GVHD incidences and survivals were analyzed as second-
ary end points.
Results: Median age was 54 years [range: 19-64] and patients characteristics
were without difference between MUD and MMUD patients. Sixty patients (45%)
were transplanted for AML or MDS. Remaining patients were transplanted for
lymphoma and myeloma. According to institutional guidelines and treatment
protocols, MMUD patients received more frequently CsA + MMF as GVHD pro-
phylaxis (89%) than MUD patients (16%) (P<0.001). Repartition of HCT-CI
score adapted from Sorror et al. and disease risk index adapted from Armand
et al. were similar in the 2 donor groups. Median follow up was 25 months
[range: 5-73].
Early NRM at day 100 was low in MUD (6%) patients as well as in MMUD (7%)
patients. One-year NRM was similar in the 2 donor groups (MUD: 17% vs.
MMUD: 18%, P=0.533). There was no difference in the cumulative incidence
of grade II-IV acute GVHD (MUD: 31% vs. MMUD: 36%, P=0.745) but MMUD
patients developed more grade III-IV acute GVHD (MUD: 6% vs. MMUD: 16%,
P=0.020). There was no difference in the cumulative incidences of overall chron-
ic GVHD (MUD: 35% vs. MMUD: 29%, P=0.644) and extensive chronic GVHD
(MUD: 21% vs. MMUD: 27%, P=0.540). Progression-free survival (MUD: 59%
vs. MMUD: 55%, P=0.334) and overall survival (MUD: 61% vs. MMUD: 61%,
P=0.748) were not different between MUD and MMUD patients. With a medi-
an follow up of 25 months, 42 of the 88 MUD patients (47%) and 20 of the
MMUD patients 45 (44%) were free of both disease progression and immuno-
suppressive treatment (P=0.597). 
Summary / Conclusion: We confirm that FBx-ATG RTC regimens provides low
incidence of NRM in patients younger than 65 years transplanted from MUD,
and equally from MMUD. This kind of RTC could safely extend the use of Allo-
SCT to patients for whom only an MMUD is identified. 

Table 1. 
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MOLECULAR MONITORING AND STEPWISE PREEMPTIVE THERAPY
FOR EPSTEIN-BARR VIRUS VIREMIA AFTER ALLOGENEIC STEM CELL
TRANSPLANTATION
Q Liu1,* L Xuan1, H Liu1, F Huang1, H Zhou1, Z Fan1, K Zhao1, M Wu1, L Xu2,
X Zhai1, F Zhang1, C Liu1, J Sun1, X Huang2
1Department of Hematology, Nanfang Hospital, Southern Medical University,
Guangzhou, 2Institute of Hematology, Peking University People’s Hospital, Bei-
jing, China

Background: Epstein-Barr virus (EBV)-associated diseases progress rapidly
and are severe complications after allogeneic hematopoietic stem cell trans-
plantation (allo-HSCT). Despite various therapeutic options being developed,
the optimal preemptive therapy forEBV-associated diseases remains under dis-
cussion. We developed a stepwise preemptive therapy (antiviral agents

andreduction of immunosuppressants [RI] followed by rituximab) for EBV
viremia based on duration of EBV-DNA positive and changes of viral loads.
Aims: To explore the efficacy of stepwise preemptive therapyand the optimal
preemptive therapy forEBV-associated diseases after allo-HSCT.
Methods: The blood EBV-DNA loads were regularly monitored by quantita-
tivereal-time polymerase chain reaction in251 recipients undergoing allo-HSCT.
Stepwise preemptive therapy was administeredin patients experiencingblood
EBV-DNA positive (more than 500 copies/ml) twice consecutively. Administra-
tion of antiviral agents and RI were first taken. If EBV-DNA was continuously
positive four times with a rising trend, rituximab was administered weekly until
EBV-DNA was negative or for a total of 4 times. The patients who were diag-
nosed as EBV-associated diseases orappeared the signs and symptomsof
EBV-associated diseases within three days after preemptive therapy were with-
drawn from the study of preemptive therapy. 
Results: Seventy-two patientsdeveloped EBV viremia and 35 developed EBV-
associated diseases, including 22 post-transplant lymphoproliferative diseases
(PTLD)and 13 EBV-associated other diseases (8 EBVfever, 1 pneumonia, 1
encephalitis, 1 myelitis, 1 encephalitis with lung involvement as well as 1
encephalitis with lung and liverinvolvement). Univariate analysis revealed that
antithymocyte globulin, HLA-mismatched, unrelated donor and intensified con-
ditioning constituted the risk factors of EBV viremia and EBV-associated dis-
eases, as none of the grafts were T-cell-depleted.The 3-year cumulative inci-
dence of EBV viremia and EBV-associated diseases were 5.0%±2.8%,
13.3%±4.2%, 50.0%±10.2%, 63.1%±8.3%, 63.1%±10.0% (EBV viremia) and
3.5%±2.4%, 2.9%±2.0%, 28.3%±9.3%, 25.9%±6.2%, 46.4%±10.8% (EBV-
associated diseases) for patients with 0, 1,2, 3 and 4 major risk factors, respec-
tively (P<0.001, P<0.001). The blood EBV-DNA loads exceeded the threshold-
for 0 to 17 (median 7) days before the clinical manifestations of EBV-associat-
ed diseases emerged.Of the 64 patientsreceiving the first-step preemp-
tion,24(37.5%) cases achieved complete response (CR)and 40 showed no
response, including 25 progressing to EBV-associated diseases duringthe first-
step preemption. Fourteen (93.3%) achieved CR and one progressed toPTLD
in the15 patients undergoing rituximab preemption. Of the 26 patients progress-
ing to EBV-associated diseases during preemptive therapy,20 obtained CRin
the 23 cases with rituximab-basedtreatments. Patients with ineffective preemp-
tion had more major risk factors than those with effective preemptive therapy
(3.15 ±0.73 versus 2.53±1.06, P=0.007). B-cell reconstitution was significant-
ly delayed for at least 6 months in patients with rituximab preemption. The risk
of herpesvirus infection was similar in patients with effective first-step and rit-
uximab preemption (P=0.094).
Summary / Conclusion: The strategy of stepwise preemptive therapy to pre-
vent EBV-associated diseases is worthy further exploring. It is shown that the
efficacy of preemptive therapy is associated with the numbers of major risk fac-
tors for EBV infections. To avoid over-treatment, RIplus antiviral agents could-
begiven priorityto low-riskpatients; whereas considering the rapid and aggres-
sive evolution of EBV viremia toward EBV-associated diseases, more frequent
monitoring of blood EBV-DNA and earlier preemptive rituximab should be advo-
cated inpatientsat high risk of EBV-associated diseases.
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BONE MARROW VERSUS PERIPHERAL BLOOD STEM CELL GRAFTS
FOR UNRELATED DONOR TRANSPLANTATION WITH MYELOABLATIVE
CONDITIONING IN ADULTS WITH HIGH-RISK ACUTE LYMPHOBLASTIC
LEUKEMIA
S Lee1,* S Shin1, J Yoon1, S Yahng1, S Lee1, B Cho1, K Eom1, Y Kim1, 
N Chung1, H Kim1, C Min1, D Kim1, J Lee1, W Min1, C Park1, J Kwak2, J Kim1,
S Park3
1Catholic BMT Center, College of Medicine, The Catholic University of Korea,
Seoul, 2Chonbuk National University Medical School, Chonju, 3Soonchunhyang
University Medical School, Bucheon, Korea, Republic Of

Background: In the setting of matched sibling donor transplantation, several
randomized trials showed that peripheral blood stem cells (PBSC) resulted in
faster engraftment but increased the risk of acute and chronic graft-versus-
host disease (GVHD), as compared with bone marrow (BM). In addition, some
studies showed a decreased rate of relapse and better survival with PBSC,
especially in patients with more advanced hematologic malignancies. Howev-
er, these results may not be applicable to unrelated donor (URD) transplants,
given the greater risk of GVHD due to the greater genetic diversity. In the set-
ting of URD transplantation, few data are available comparing PBSC and BM,
especially in patients with adult high-risk acute lymphoblastic leukemia (ALL).
Aims: To determine which graft source is superior in patients with adult high-
risk ALL, we compared the long-term outcomes of URD transplantation using
PBSC and BM.
Methods: To maximize the homogeneity of the patient population, only patients
who received a uniform strategy of pre-transplant chemotherapy, myeloablative
conditioning (total body irradiation [≥12 Gy]-based), and an identical GVHD
prophylaxis (tacrolimus plus methotrexate) were included in this analysis.
Between 2000 and 2009, 106 patients with high-risk ALL underwent myeloab-
lative conditioning URD transplantation with PBSC (n=38) or BM (n=68) grafts.
The main presenting clinical and biological features between the two groups
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were comparable. The median follow-up of survivors was 60 months (range,
38 to 81 months) for PBSC transplants and 102 months (range, 49 to 147
months) for BM transplants.
Results: PBSC transplants showed faster time to recovery of neutrophil (12
days vs. 14 days; P<0.001) and platelet (12 days vs. 21 days; P<0.001) counts
than BM transplants. No difference was observed in the cumulative incidence
of acute GVHD between the two groups (76.3% for PBSC transplants vs. 63.2%
for BM transplants), but PBSC transplants showed higher incidence of chron-
ic GVHD than BM transplants (68.4% vs. 41.2%, P=0.009). At 5 years, PBSC
transplants showed comparable outcomes to MAC transplants in terms of
relapse risk (26.8% vs. 35.1%), nonrelapse mortality (19.8% vs. 26.6%), dis-
ease-free survival (57.9% vs. 48.5%), and overall survival (57.9% vs. 50.0%).
In multivariate analysis, graft source had no impact on transplantation out-
comes. Regardless of graft source, transplants without chronic GVHD had
higher relapse risk (53.2% vs. 14.4%; HR, 4.88; 95% CI, 2.04-11.66; P<0.001)
and poorer disease-free survival (41.5% vs. 70.4%; HR, 2.62; 95% CI, 1.38-
4.98; P=0.003) and overall survival (43.9% vs. 70.4%; HR, 2.20; 95% CI, 1.14-
4.23; P=0.018). In addition, transplants in CR1 had lower relapse risk (62.8%
vs. 22.8%; HR, 3.51; 95% CI, 1.62-7.58; P=0.001) and better disease-free sur-
vival (60.2% vs. 21.7%; HR, 3.02; 95% CI, 1.57-5.80; P=0.001) and overall sur-
vival (61.4% vs. 21.7%; HR, 2.92; 95% CI, 1.49-5.73; P=0.002).
Summary / Conclusion: Our data suggest that long-term outcomes are sim-
ilar between PBSC and BM in the setting of URD transplantation in adults with
high-risk ALL.
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LONG-TERM OUTCOMES OF REDUCED-INTENSITY CONDITIONING
ALLOGENEIC STEM CELL TRANSPLANTATION FOR ADULT HIGH-RISK
ACUTE LYMPHOBLASTIC LEUKEMIA
S Lee1,* K Eom1, S Shin1, H Yoon1, S Yahng1, S Lee1, B Cho1, Y Kim1, 
N Chung1, H Kim1, C Min1, D Kim1, J Lee1, W Min1, C Park1, S Park2, J Kwak3,
J Kim1
1Catholic BMT Center, College of Medicine, The Catholic University of Korea,
Seoul, 2Soonchunhyang University Medical School, Bucheon, 3Chonbuk
National University Medical School, Chonju, Korea, Republic Of

Background: The role of reduced-intensity conditioning (RIC) allogeneic stem
cell transplantation (SCT) in adult acute lymphoblastic leukemia (ALL) remains
unclear because of the small sample size, short follow-up duration, various
regimens for conditioning and graft-versus-host disease (GVHD) prophylaxis,
and the heterogeneity of the criteria used to select patients for transplantation.
Previously, we conducted a phase 2 trial of RIC-SCT in adults with high-risk ALL
in complete remission (CR). Our interim analysis data showed the potential role
of RIC-SCT (Leukemia. 2009;23:1763-1770).
Aims: We report on the updated results of RIC-SCT by analyzing 60 consec-
utive adult high-risk ALL transplants in CR1 (n=52; 86.7%) or CR2 (n=8; 13.3%)
with a sufficient median follow-up duration of 67 months (range, 32 to 148
months).
Methods: The indications for RIC-SCT were advanced age (≥50 years; n=26;
43.3%) and the presence of organ dysfunction or active infections (n=34;
56.7%). All patients were given a uniform strategy of pre-transplant chemother-
apy and an identical RIC regimen consisting of fludarabine (150 mg/m2) and
melphalan (140 mg/m2). GVHD prophylaxis was attempted by administering
calcineurin inhibitors (cyclosporine for all sibling donor transplants and
tacrolimus for all unrelated donor transplants) plus methotrexate (10 mg/m2 on
days1,3, 6, and 11). If residual leukemia was detected in the absence of GVHD
at 3 months after transplantation, calcineurin inhibitors were rapidly discontin-
ued.
Results: Neutrophil recovery occurred in all patients at a median of 12 days
(range, 9 to 20 days), and platelet recovery occurred at a median of 13 days
(range, 7 to 23 days) after transplantation. Twenty-nine patients developed
grade II to IV acute GVHD (22 grade II, 3 grade III, 4 grade IV). The cumula-
tive incidence of acute GVHD at 5 years was 48.3±6.3%. Of the 56 patients who
survived for at least 100 days with sustained engraftment after transplantation,
34 developed chronic GVHD (15 limited, 19 extensive), resulting in a 5-year
cumulative incidence of 56.7±6.4%. After a median follow-up of 67 months, the
cumulative incidence of relapse and nonrelapse mortality at 5 years were
34.2±6.7% and 21.2±5.8%, respectively, and the 5-year disease-free survival
and overall survival rates were 50.8±6.6% and 54.5±6.5%, respectively. In mul-
tivariate analysis, transplants without chronic GVHD had a higher relapse risk
(68.5% vs. 14.4%; HR, 9.04; 95% CI, 2.93-27.83; P<0.001) and poorer disease-
free survival (27.3% vs. 71.5%; HR, 7.62; 95% CI, 3.08-18.85; P<0.001). In
addition, transplants in CR1 showed better disease-free survival (54.7% vs.
25.0%; HR, 3.96; 95% CI, 1.27-12.40; P=0.018) and tended to show a lower
relapse risk (29.0% vs. 66.7%; HR, 2.79; 95% CI, 0.97-8.03; P=0.057).
Summary / Conclusion: RIC can be considered as a reasonable choice for
providing a sufficient long-term graft-versus-leukemia effect for adult high-risk
ALL patients ineligible for myeloablative conditioning.
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REDUCED TOXICITY CONDITIONING AND ALLOGENEIC STEM CELL
TRANSPLANTATION IN ADULTS USING FLUDARABINE, BCNU, MELPHA-
LAN, AND ANTITHYMOCYTE GLOBULIN (FBM-A): OUTCOMES DEPEND
ON DISEASE RISK INDEX
J Leis1,* A Dueck2, V Fauble1, L Sproat1, P Noel1, N Khera1, J Betcher3, 
J Klein1, R Adams1, J Slack1
1Medicine, 2Biostatistics, 3Pharmacy, Mayo Clinic, Phoenix, United States

Background: Allogeneic hematopoietic cell transplantation (HCT) is the only
curative option for many individuals with high-risk or refractory hematologic
malignancies. The therapeutic benefit of allogeneic HCT ultimately derives
from a graft-versus-malignancy effect that is based on immunologic disparity
between recipient and donor. Until recently, allogeneic HCT was considered
suitable only for younger and generally healthier patients due to increased reg-
imen related toxicity seen with ablative doses of chemotherapy and/or radia-
tion. Over the past decade reduced intensity conditioning (RIC) regimens have
become standard of care for older and comorbid patients with high-risk hema-
tologic malignancies who require HCT. However the optimum regimen has yet
to be defined, and may differ for patients with varying pre-transplant risk fac-
tors. In 2008, Marks et al. reported results in 133 patients transplanted between
1998 and 2003 who were conditioned with a reduced toxicity regimen of flu-
darabine, BCNU (Carmustine), and Melphalan (FBM). Given that patients in
that study were ineligible for standard ablative conditioning, older (median age
55.6), and often had active disease at transplant, the long-term results were
very favorable (5-year EFS of 42%). We incorporated this regimen for treatment
of hematologic malignancies, added rabbit antithymocyte globulin (Genzyme),
and report results here.
Aims: 1. Confirm the safety, tolerability, and efficacy of the FBM regimen in
patients with hematologic malignancies. 2. Assess the impact of patient char-
acteristics, comorbidities, and CIBMTR disease risk assessment on HCT out-
comes. 3. Determine the impact or rabbit antithymocyte globulin (Genzyme) on
the incidence of acute and chronic GVHD.
Methods: We report results in 100 consecutive adults age 18-69 who received
RIC with fludarabine, BCNU, melphalan, and rabbit antithymocyte globulin
(FBM-A). Patients had high risk myeloid (AML, n=41; MDS, n=23, MPD, n=14,
systemic mastocytosis, n=1) or lymphoid (ALL, n=8; NHL, n=8, Hodgkin lym-
phoma, n=4, CLL, n=1) malignancy. Median age was 55 (range 19 – 69), and
most patients were ineligible for standard myeloablative conditioning due to
age, organ dysfunction, or prior autologous HCT (45 had an HCT-CI score of
>/=3). Donors were unrelated in 74, of which 34 were mismatched at one or 2
HLA loci; grafts were PBSC in 98 patients, and bone marrow and cord blood
in 1 patient each. Outcomes were stratified using disease risk index (DRI)
(Armand et. al. 2012).
Results: Overall survival (OS), event-free survival (EFS), non-relapse mortal-
ity (NRM), and relapse at 2 years were 68%, 66%, 20%, and 18%, respective-
ly. Using the DRI, 68 patients were classified as low (n=1) or intermediate risk
(n=67; DRI Low/Int), and 32 as high (n=28) or very high risk (n=4; DRI High/VH).
With a median follow-up of surviving patients of 18 months, the Kaplan-Meier
estimate of OS at 2 years for patients in the Low/Int risk group is 79%, com-
pared to 61% in the High/VH group (P=.098). Two-year cumulative incidence
estimates of relapse and NRM in the Low/Int group are 9.9% and 17%, respec-
tively, vs. 25% and 21% in the High/VH group (P=0.057 and 0.69, respective-
ly). The incidence of acute GVHD (grades III-IV) at 6 months was 9.8%, and
the incidence of NIH-defined moderate-to-severe chronic GVHD was 22% at
2 years. Outcomes were not influenced by age, HCT-CI score, donor type,
donor gender, or presence of mismatch.
Summary / Conclusion: The FBM-A regimen is safe, well-tolerated, and effec-
tive in patients up to age 69 with a wide array of hematologic malignancies.
FBM-A may be most suitable for patients with low/intermediate risk disease by
the DRI who have otherwise incurable hematologic malignancies. Despite
advanced age and often high comorbidity scores, the 2-year OS was 79% for
the low/int risk group and incidence of severe chronic GVHD was small. Cur-
ative strategies for very advanced or higher-risk hematologic malignancies will
require additional pre- or post-transplant approaches to reduce disease burden
or eradicate minimal residual disease. The FBM-A regimen offers a safe and
effective platform to investigate such approaches. 
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PREVALENCE OF METABOLIC SYNDROME AND METABOLIC PROFILE
IN PATIENTS UNDERGOING HEMATOPOIETIC STEM CELL TRANSPLAN-
TATION 
G Mometto1,* L Airaghi2, A Orsatti2, F Onida1, E Tagliaferri1, F Grifoni1, 
G Saporiti1, C Olivares1, C Bucelli1, A Cortelezzi1, C Annaloro1
1Hematology 1 - BMT Center, 2Internal Medicine 1/B, Fondazione IRCCS Ca’
Granda Ospedale Maggiore Policlinico - University of Milan, Milan, Italy

Background: In a previous paper (Airaghi L, J Endocrinol Invest 2011,34:6),
we retrospectively observed an increased prevalence of metabolic syndrome
(MS) in long term survivors after hematopoietic stem cell transplantation
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(HSCT). In comparison to patients (pts) with spontaneous MS, we observed a
difference in the clinical features, with hyperleptinemia rather than hyperinsu-
linemia being the key finding in HSCT recipients with MS
Aims: In pts referred for HSCT, we monitored prospectively the appearance of
MS features and the evolution of laboratory parameters possibly involved in its
pathogenesis. Here we present data from baseline pre-HSCT evaluation com-
pared with those of 29 spontaneous MS, 29 post-HSCT MS pts and 29 healthy
subjects derived from the above-mentioned retrospective study.
Methods: From May 2011 to February 2013 sixty-eight consecutive pts under-
going HSCT (M/F 35/33, median age 47.5, range 20-67 yrs; autologous 34, allo-
geneic 34) were enrolled in the study. For each patient, clinical history, physi-
cal examination, routine laboratory tests, endocrine profile, adipokines and TNF
values were recorded. The comparison according to above criteria was per-
formed univariately.
Results: A diagnosis of MS was established in 15 pre-HSCT cases; 10 had
hypertension, 13 obesity, 4 hyperglycemia, 8 low HDL-cholesterol and 9 high
triglycerides; 7 were candidate to autologous and 8 to allogeneic HSCT. Irre-
spective of having MS, 9 pts had double dyslipidemia. Pts pre-HSCT had sig-
nificantly higher leptin (median 11.9 vs 7 ng/mL, P>0.01) and lower adiponectin
(12.4 vs 18 mcg/mL, P<0.05) levels, in comparison with healthy subjects. Lep-
tin levels in pre-HSCT pts were comparable with those of spontaneous MS
(11.9 vs 15.3 ng/mL, P=n.s.) and significantly lower than those of HSCT sur-
vivors (11.9 vs 22 ng/mL, P<0.01). In pts pre-HSCT, adiponectin levels were
similar to those of post-HSCT MS (12.4 vs 16 mcg/mL, P=n.s.), significantly low-
er than those of healthy subjects (12.4 vs 18 mcg/mL, P<0.05) and significant-
ly higher than those of spontaneous MS (12.4 vs 9.4 mcg/mL, P<0.05). No dif-
ference among the separate groups was recorded in resistin levels. Insulin
blood levels were comparable (11.5 vs 26 vs 26.5 mcU/mL, P=n.s.) in pre-
HSCT pts, post-HSCT MS and spontaneous MS, whereas healthy subjects
had significantly lower values in comparison with the three groups (10.1
mcU/mL, P<0.01). TNF levels were similar in pre-HSCT and in spontaneous MS
(1.3 vs 2.8 pg/mL, P=n.s.), but significantly higher in post-HSCT MS (1.3 vs 11
pg/mL, P<0.05); fibrinogen was also significantly higher in post-HSCT MS than
in pre-HSCT pts (402 vs 305 mg/dL, P<0.01).
Summary / Conclusion: Our data show a rather high prevalence of MS in pts
referred to undergo HSCT, with a high prevalence of double dyslipidemia. Pts
undergoing HSCT seem to comprise a self-standing population, characterized
by high leptin, high insulin and low adiponectin levels, analogous to those of
spontaneous MS. As spontaneous MS pts, they further differ from post-HSCT
MS group, since the latter shows even higher leptin levels, with an increase in
fibrinogen and TNF indicating a chronic inflammatory status. Our results point
out to leptin rather than insulin resistance as a key pathogenetic clue in the
development of post-HSCT MS, unlike to spontaneous MS. Therefore, the
development of MS in HSCT recipients may be viewed as a multi-step process
where conventional chemotherapy and conditioning regimens exert an additive
effect in inducing a progressive increase in leptinemia, finally leading to full
blown-MS.
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PREDICTION OF MOBILIZATION FAILURE FOR PRE-EMPTIVE PLERIX-
AFOR ADMINISTRATION: THE PAMPLONA PROTOCOL
P Anton1,* M Antelo1, A Zabalza1, S Zalba1, M Aznar1, E Vicente1, I Aoiz1, 
E Olavarria1
1Hematology, Complejo Hospitalario de Navarra, Pamplona, Spain

Background: The role of Plerixafor in routine peripheral blood progenitor cells
(PBPC) mobilization in Myeloma or Lymphoma patients remains to be estab-
lished.
Aims: In our institution we have developed a mobilization guideline (The Pam-
plona Protocol) to assess the safety and efficacy of Plerixafor + G-CSF in
patients predicted to be poor mobilizers (PM). 
Methods: The Pamplona protocol classifies patients according to PM risk fac-
tors including: a) previous mobilization failure; b) advanced disease; c) prior
extensive radiotherapy; d) prior Hyper-CVAD, Fludarabine, Lenalidomide or
alkylating agents; e) extensive BM involvement; f) >2 lines of chemotherapy;
and g) age > 65. Patients with 3 or more risk factors are classified as PM and
a PB CD34+ cell count is taken on day 4 of mobilization. All other patients have
a CD34+ cell count on day 5 immediately before the apheresis procedure.
Plerixafor is administered at 6pm subcutaneously (0.24 mg/Kg) to: a) patients
with a circulating CD34+ cell count < 10/uL (on either day 4 or 5) and b) patients
with a first apheresis yield <1.0x106 CD34+/kg. G-CSF continues at the same
dose (5-10 ug/Kg) and an apheresis is scheduled for the following morning.
Results: Since October 2009, a total of 146 patients were managed according
to the Pamplona Protocol. 11 out of the 13 patients (85%) who were classified
as PM before mobilization (9%) had a circulating CD34+ cell count <10/uL on
day 4 and received Plerixafor as planned, demonstrating the high positive pre-
dictive value of the protocol. In addition, 9 patients (6%) failed to mobilize on
day 5 despite having a median of 0.77 risk factors and also received Plerixafor.
The diagnosis for the 20 patients that received Plerixafor was MM (n=7), NHL
(n=11), HL and Amyloidosis (n=1 each). We observed a median of 3 fold
increase in the number of CD34 circulating cells. The median CD34+ cell dose

harvested was 2.33x106/Kg (range 0.32-5.69). There were no differences
between the CD34+ cell dose in patients receiving Plerixafor on day 4 (medi-
an 2.3x106/Kg) and day 5 (median 2.5x106/Kg). The median number of aphere-
sis was 1 (1-3). Only one patient failed to mobilize sufficient CD34+ cells. G-
CSF and Plerixafor treatment was well tolerated. Adverse events were grade
1 in severity and were mostly gastrointestinal.
Summary / Conclusion: The Pamplona Protocol was able to predict PM before
G-CSF administration allowing for early Plerixafor administration. Despite a
13.7% of PM in our series, 145/146 (99%) patients were able to harvest suffi-
cient CD34+ cells for autologous SCT.
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DOES ALLOGENEIC STEM CELL TRANSPLANTATION OVERCOME THE
ADVERSE RISK OF FLT3 POSITIVIVITY IN CYTOGENETICALLY NORMAL
ACUTE MYELOID LEUKAEMIA?
S Loingsigh1,* G O’Neill1, T Nehhozina1, M Chonghaile1, P Vincent Browne2,
C Flynn1, P Hayden1, E Vandenberghe1, E Conneally1
1Department of Haematology, 2Haematology, St James’s Hospital, Dublin, Ire-
land

Background: Cytogenetic abnormalities in acute myeloid leukaemia (AML)
guide risk stratification regarding the use of haemopoietic stem cell transplan-
tation (SCT). However, many AML patients have no karyotypic abnormality
detectable: Cytogenetically normal AML (CN-AML). The presence of internal
tandem duplication in the FMS-like tyrosine kinase 3 gene(FLT3), which is pres-
ent in 23-25% of acute myeloid leukaemias with normal karyotype, has been
associated with a poor outcome in CN-AML. Growing evidence suggests that
SCT may improve outcome versus chemotherapy alone. We performed a ret-
rospective analysis in our institution of all patients who underwent SCT for CN-
AML between 2003 and 2011 in whom FLT3 status was available.
Aims: To examine the outcome post SCT of patients with CN-AML in whom
FLT3 status was known in our institution.
Methods: 76 patients with CN-AML were identified from our transplant data-
base. We excluded those in whom FLT3 status was not available. Baseline
characteristics, disease status, stem cell source and survival were noted.
Results: FLT3 status was available in 52/76 patients. Of these, 35/52 (67%)
tested negative for FLT3 and 17/52 (33%) tested positive. Median follow up was
28 months (1 month-96 months) in the overall group. Overall survival (OS) was
57% in the FLT3 negative group and 71% in the FLT3 positive group. 88% of
the FLT3 positive group were transplanted in first complete remission (CR1)
compared to 60% of those in the FLT3 negative group.
Summary / Conclusion: Patients with CN-AML who were FLT3 positive had
a superior survival to both the FLT3 negative group and our institution’s over-
all survival for intermediate risk acute myeloid leukaemia (59%) notwithstand-
ing some differences in groups, most notably the proportion of patients in CR1
prior to SCT. This survival benefit, whilst not statistically significant given small
numbers, is consistent with other reports supporting the suggestion that patients
with CN-AML who are FLT3 positive can benefit from SCT in CR1. 

Table 1. 
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NK ALLOREACTIVE DONOR IS ASSOCIATED WITH REDUCED RELAPSE
IN REFRACTORY AML BUT HIGH NONRELPASE MORTALITY IN PATIENTS
WITH APLASTIC ANEMIA FOLLOWING T-REPLETE HAPLOIDENTICAL
PBSCT WITH POST TRANSPLANT 
S Jaiswal1,* S Chatterjee1, B Mishra1, M Bhakta1, C Goswami2, 
S Chakrabarti1
1Dept Of Blood And Marrow Transplantation, 2Medical Oncology, Apollo Gle-
neagles Hospital, Kolkata, India

Background: NK cell alloreactivity has been shown to positively influence the
outcome of high risk acute leukemia after T deplete Haploidentical PBSCT.
However its impact on non-malignant disorders has not been studied particu-
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larly in T replete Haploidentical PBSCT.
Aims: We conducted a pilot study on Haploidentical HCT with posttransplant
cyclophosphamide (PTCY) and PBSC graft. The donors selected were either
mother or NIMA mismatched siblings irrespective of NK cell alloreactivity. Ten
antigen HLA typing, KIR genotyping and NK ligand typing were carried out on
all patients and donors from stored samples. NK alloreactivity was determined
based on missing self theory. 
Methods: The conditioning protocol was developed based on FHCRC regimen
of Fludarabine and low-dose Cyclophosphamide pre-transplant with escalat-
ing dose Melphalan 70-140 mg/m2 replacing 2 Gy TBI. PTCY was administered
72hrs after infusion of the graft at 50 mg/kg twice at 24 hrs interval followed by
Cyclosporine and MMF. The ones with AML received high dose AraC and mitox-
antrone from day-14 to -12, along with Alemtuzumab 0.2 mg/kg/day. Alem-
tuzumab at above doses was administered from D -8 to D-4 in patients with
SAA. This was replaced with Antithymocyte Globulin for the last 2 patients
Results: 12 patients (median age-16, 5-43) underwent Haplo-HCT; 7 patients
with refractory AML (Cohort A) had a median BM blast count of 50% (20-80%)
having failed at least two lines of treatment. Five patients had severe aplastic
anemia (Cohort B). There was no difference between the two groups in age,
gender, number of HLA disparities and donor gender. Patients in Cohort B
were more heavily transfused (median 40 vs 20 units, P=0.005). The condition-
ing was tolerated without any major non-hematological toxicity in both the
cohorts. The median CD34 was 4.40 x 106/kg (range 3.05-11.06) and CD3 was
517x106/kg (range 80-735) in CohortA whereas CD34 was 6.4x106(range5.0-
10.0) and CD3 was 165x106/kg (range 40- 500) in cohort B (P=ns). All patients
engrafted with neutrophils > 500/µL on day +13 (range12-17) and platelet count
> 20,000/µL on day +12 and +18 in cohorts B and A (range 8-22) with > 95%
donor chimerism on day +30 with morphological CR in cohort A and 100%
donor chimerism in cohort B. Only one patient of Cohort A developed de-novo
GVHD grade 2. Three relapsed between days 100-150 and two of them
achieved a CR following a second transplant from the same donor. One patient
in CR died of multi-drug resistant gram-negative bacterial sepsis. Three patients
remained in CR. 4/5 patients of Cohort B engrafted promptly, but developed
unexpected alloreactivity. Two developed early HLH, one with GVHD and both
succumbed to the complications. Other two developed acute lung injury imme-
diately post transplant and periengraftment. The fifth patient is well and alive
at 180 days postransplant. Unlike others he had received multiagent IST as part
of the conditioning. 8/12 patients amongst the entire group had NK alloreac-
tive donor. In Cohort A, 3/7 patients received graft from a NK alloreactive donor
and none relapsed. All 4 patients transplanted from donors without NK allore-
activity relapsed. 4/5 patients of Cohort B with SAA transplanted from NK allore-
active donors developed severe alloreactivity which were fatal (P=0.03). KIR
haplotype, presence or absence of KIR2DS1or any other activating receptors
did not impact the outcome
Summary / Conclusion: In patients with AML, unmanipulated PBSC graft
from a NK alloreactive donor with PTCY was associated with strong GVL effect
without GVHD. However, NK alloreactivity in heavily transfused SAA patients
was associated with severe alloreactivity and early mortality despite prompt
engraftment. Our study highlights for the first time that NK alloreactivity might
be associated with an adverse outcome in non-malignant diseases in contrast
to the beneficial effect demonstrated in malignant diseases 
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RITUXIMAB-BASED TREATMENTS FOLLOWED BY ADOPTIVE CELLU-
LAR THERAPIES FOR POST-TRANSPLANT LYMPHOPROLIFERATIVE
DISEASE IN RECIPIENTS OF ALLOGENEIC HEMATOPOIETIC STEM CELL
TRANSPLANTATION 
Q Liu1,* X Jiang1, J Sun1, F Huang1, H Zhou1, Y Zhang1, M Dai1, Z Fan1, 
L Xuan1, M Wu1, C Liu1, X Guo1, R Feng1
1Department of Hematology, Nanfang Hospital, Southern Medical University,
Guangzhou , China

Background: The introduction of rituximab has improved the complete remis-
sion(CR) rate of EBV-associated post-transplant lymphoproliferative
disease(PTLD), thus the recurrence of PTLD becomes the main cause affect-
ing long-term survival, which is closely related with the reestablishment of
immune functions. Unfortunately, PTLD happens generally at the early stage
of transplants and the reestablishment of fullimmune needs for 3-5 years in the
recipients of allo-HSCT.
Aims: In this study, a sequential therapeutic strategy that based on rituximab
followed by adoptive cellular therapies (G-CSF mobilized donor lymphocyte
infusion (DLI) or EBV-specific cytotoxic T lymphocyte infusion (EBV-CTL) ) was
evaluated for decreasing relapse of PTLD.
Methods: Twenty-one patients with EBV-PTLD were enrolled in this prospec-
tive study. Once PTLD was diagnosed,immunosuppressants would be with-
drawn in a stepwise fashion (ie, total dose reduced by 20%/week)if the condi-
tion of the patient was acceptable. The rituximab-based treatments (rituximab
alone or combined with chemotherapy) were administrated based on PTLD
histopathology and the blood cells counts. After CR or 2 cycles of rithuximab-
based treatments, DLI or EBV-CTL therapy would be performed in this cohort.
The rituximab-based treatmentswould be discontinued once patient obtained

CR, and DLI or EBV-CTL infusion would be performed once monthlytill GVHD
occurring or for a total of 4 doses after CR. 
Results: Of the 21 patients enrolled in this study, the data of 18 cases were
used to determine the primary endpoint in the intent-to-treat population and 3
patients died of PTLD progression or other causes within 2 cycles of the ritux-
imab-based treatments, 13 patients obtained CR , 3 obtained PR, 2 were NR
and 3 died after 2 cycles of the rituximab-based treatments. The CR rate of 2
cycles of rituximab-based treatments was 61.9%. The 5 patients with no CR
all obtained CR after the rituximab-based treatments combined with the adop-
tive cellular therapies. Of the 15patients receiving the adoptive cellular thera-
pies, 12 patients accepted DLI and 3 EBV-CTL therapy. Fivepatients developed
DLI-associated aGVHD(grade II in 4) and 4 experienced cGVHD(limited
cGVHD in 3 and extensive cGVHD in 1). One patient experienced the relapse
of PTLD. With a median follow-up of 509 days (range,52 to 1642 days) after
PTLD, the 2year cumulativeoverall survival and disease-free survivalwere
57.8±13.8% and 48.9±14.7% respectively. Till now, only one patients experi-
enced PTLD relapse.
Summary / Conclusion: Rituximab-based treatmentscombined with the adop-
tive cellular therapies might elevated the CR rate of EBV-associated PTLD, and
the rituximab-based treatments followed by the adoptive cellular therapy might
decrease the relapse of PTLD in the recipients of allo-HSCT.
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EARLY-PHASE ELEVATED TUMOR NECROSIS FACTOR ALPHA RECEP-
TOR-1, SOLUBLE INTERLEUKIN-2 RECEPTOR, AND LEUCINE-RICH
ALPHA 2 GLYCOPROTEIN PREDICT POOR PROGNOSIS FOR ALLO-
GENEIC STEM CELL TRANSPLANT RECIPIENTS
T Ikebe1,* T Satou1, K Nakaji1, K Okuhiro1, S Honda1, N Yoshida1, Y Moroga1,
K Kohno1, M Ogata1, J Kadota1, K Shirao1
1Medical Oncology and Hematology, Oita University, Yufu-shi, Japan

Background: Treatment related mortality (TRM) after allogeneic stem cell
transplantation (allo-SCT) remains high. Organ damage in the early phases of
transplantation due to preconditioning agents, allo-immune reactions, or infec-
tious disease is associated with subsequent mortality. Reliable biomarkers to
reflect destructive inflammation or organ damage and predict prognosis or TRM
of allo-SCT patients have yet to be identified. Previously, tumor necrosis fac-
tor alpha receptor-1 (TNF alpha RI) and soluble interleukin-2 receptor (sIL-2R)
were considered potential indicators of graft-versus-host disease (GVHD), but
their specificity for predicting GVHD is insufficient. Leucine-rich alpha 2 glyco-
protein (LRG) is a novel biomarker for monitoring disease activity in inflamma-
tory disorders.
Aims: This study investigated whether selected biomarkers predict TRM in
patients receiving allo-SCT.
Methods: A total of 37 patients who underwent allo-SCT at Oita University
Hospital from January 2009 to July 2012 were enrolled. Plasma TNF alpha RI,
sIL-2R, and LRG levels were measured by sandwich ELISA in samples
obtained weekly (n=279); median samples per patient, 8. Prognosis was com-
pared between patients who had high (≥median) and low (<median) levels of
each biomarker. Written informed consent was obtained from each patient. 
Results: The cumulative incidences at day 100 of Grade II to IV and III to IV
acute GVHD were 37.8% and 2.7%, respectively. Ten patients died from TRM
(infectious diseases, 3; organ failure, 6, bleeding, 1), but no patients died as a
direct result of GVHD. Analysis of biomarker kinetics revealed a tendency for
plasma TNF alpha RI, sIL-2R and LRG to peak around 2-3 weeks after trans-
plantation. Levels of each biomarker at both the 2nd and 3rd week after trans-
plantation were significantly associated with subsequent mortality. One-year
overall survival (OS) was 94.7% and 35.6% in patients with high and low TNF
alpha RI, respectively (P<0.01); 82.0% and 49.4% in patients with low and
high sIL2R, respectively (P=0.03); and 77.1% and 55.6% in patients with low
and high LRG, respectively (P=0.17). The 1-year incidence of TRM was 44.4%
and 5.3% in patients with high and low TNF alpha RI, respectively (P=0.002);
44.4.0% and 5.6% in patients with high and low sIL2R, respectively (P=0.002);
and 38.9% and 10.5% in patients with high and low LRG, respectively
(P=0.014). Poor performance status (>2), reduced intensity conditioning (espe-
cially melphalan use), and fever in the conditioning period correlated with high-
er levels of TNF alpha RI, sIL-2R and LRG at weeks 2 and 3.
Summary / Conclusion: Our data demonstrate that elevation of TNF alpha RI,
sIL-2R and LRG at the engraftment phase strongly predict subsequent occur-
rence of TRM. We speculate that elevations of these markers reflect severe
organ damage or existence of a vigorous immune reaction.
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A GENETIC VARIANT IN THE CD53 INTRON FUNCTIONALLY PREDICTS
TRANSPLANT OUTCOMES AFTER HLA-MATCHED UNRELATED BONE
MARROW TRANSPLANTATION
A Takami1,* J Espinoza1, S Toda 1, K Matsuo 2, Y Morishima 2, M Onizuka 3,
K Kashiwase 4, T Fukuda 5, Y Kodera 6, Ka Yamada 1, E Morishita 1, S Ohtake
1, S Nakao 1
1Department of Hematology and Oncology, Kanazawa University Hospital,
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Kanazawa, 2Division of Epidemiology and Prevention, Aichi Cancer Center
Research Institute, Nagoya, 3Department of Hematology and Oncology, Tokai
University School of Medicine, Isehara, 4Japanese Red Cross Kanto-Koshinet-
su Block Blood Center, 5Hematopoietic Stem Cell Transplantation Unit, Nation-
al Cancer Center Hospital, Tokyo, 6Department of Promotion for Blood and
Marrow Transplantation, Aichi Medical University, Nagoya, Japan

Background: The CD 53 antigen is a member of the tetraspanin family that is
expressed in the leucocytes, endothelial cells, thymus, and lung, and plays
roles in the regulation of cell growth and activation, inhibition of apoptosis, and
immunity. The single nucleotide variation, rs6679497 (C>G), in the intron of
the CD53 gene is associated with TNFα inducibility (Bos SD: Eur J Hum Genet.
2010).
Aims: This study examined the impact of donor and recipient variation in the
CD53 gene on the clinical outcomes of patients undergoing allogeneic T-cell-
replete bone marrow transplantation using an HLA-matched unrelated donor.
Methods: The CD53 variation was retrospectively analyzed in a cohort consist-
ing 322 pairs of patients with hematologic malignancies and their unrelated
donors transplanted through the Japan Marrow Donor Program. Next, the func-
tional relevance of the rs6679497 variation was investigated using leucocytes
from healthy individuals.
Results: The recipient GG genotype was found to be associated with a lower
overall survival (OS) in the univariate analysis (29% vs. 53% at 5-y; P=0.01)
and multivariate analysis (relative risk=1.97; 95% confidence interval, 1.22-
3.18; P=0.01). In vitro stimulated leucocytes from healthy individuals possess-
ing the G allele showed a trend toward increased TNFα secretion than those
without the G allele. In the allele-specific quantitative PCR with a TaqMan probe
for healthy donors with heterozygous genotypes of rs6679497, the ratio of the
G allele transcripts vs. C allele transcripts was higher than that of DNA ampli-
cons, suggesting that the G allele has higher transcriptional activity than the C
allele.
Summary / Conclusion: These findings substantiate the functional relevance
of the rs6679497 variation, and indicate that the increased TNFα secretion by
individuals with the G allele likely account for their worse OS.
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RELATIONSHIP BETWEEN INFUSION FEVER FOLLOWING PERIPHERAL
BLOOD STEM CELL AND PERI-ENGRAFTMENT SYNDROME IN PEADI-
ATRIC PATIENTS UNDERGOING HAPLOIDENTICAL ALLOGENEIC STEM
CELL TRANSPLANTATION
Y Chen1,* L Xu1, X Huang1, F Wang1, Z Wang1, Y Wang1, H Chen1, W Han1,
H Chen1, H Liu1, Y Liu1
1Peking University Institute Of Heamtology, Beijing, China

Background: Our previous study showed the association between infusion
fever following peripheral blood stem cell(infusion fever) and subsequent allo-
geneic immune reactions in adults patients in haplo-identical transplantation.
Similar infusion fever has been observed in some paediatric patients under our
haplo-identical transplant setting.
Aims: To explore the relationship of infusion fever with peri-engraftment syn-
drome and acute graft-versus-host disease (GVHD) in paediatric patients under
haploidentical allogeneic hematopoietic stem transplantation (Allo-HSCT).
Methods: Clinical data of 59 peadiatric patients received haploidentical Allo-
HSCT from Jan,2012 to Dec,2012 was invetstigated. Infusion fever was defined
as unexplained fever>38°C not assocaited with infection within 24 hours follow-
ing the infusion of allogeneic peripheral harvest. Peri-engraftment syndrome
was defined as febrile reaction almost with skin rash and/or other immune reac-
tions within 5 days of engraftment. The patients were classified into 2 groups
as infusion fever group and none-fever group.
Results: Paediatric patients (median age,12 years;range,2-17 years) received
myeloablative conditioning as previous reports from Peking University Institute
of Hematology. Primary diseases included acute myeloid leukemia (n=23),
acute lymphoblastic leukemia (n=23), chronic myeloid leukemia (n=3) and oth-
er diseases (n=10). 22 (37.3%) out of all the patients had infusion fever. The
median times to neutrophil recovery and platelet recovery were 12 (10-19) days
and 16 (7-83) days. Both of neutrophil and platelet reconstitution were were sim-
ilar between 2 groups.32(54.2%) out of all the patients had peri-engraftment
syndrome. The median of peri-engraftment syndrome was 11 (7-20) days. Infu-
sion fever group developed significantly high incidence of peri-engraftment syn-
drome compared to none-fever group.The incidence rate of peri-engrafment
syndrome in infusion fever group and none-fever group were 90.9% and 32.4%,
respectively (P=0.000). The incidences rate of grades I–IV,II-IV and III-IV
aGVHD among the whole patients were 44.1% (26/59), 30.5%(18/59) and
8.5%(5/59),respectively. The incidence rates of grade I-IV, II-IV and III-IV
aGVHD were similar in fever group and none-fever group were 45.5%(10/22)
versus 43.2%(16/37),36.4%(8/22) versus 27.0%(10/37) and 13.6%(3/22) ver-
sus 7.4% (2/27), respectively (P>0.05).The day-100 treatment related mortal-
ity (TRM) and survival were not significantly different in infusion fever group and
none-fever group.
Summary / Conclusion: Infusion fever, as a new clinical feature belongs to
haploidentical allogeneic stem transplant, was associated with the occurrence

of peri-engraftment syndrome in paediatric patients.Our results suggested the
potential role of infusion fever as predictor of early allogeneic immune reaction. 
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BISPHOSPHONATES DO NOT DELAY ENGRAFTMENT AFTER AUTOLO-
GOUS STEM CELL TRANSPLANTATION IN PATIENTS WITH NEWLY DIAG-
NOSED MYELOMA
M Oksman1,* M Kauppila1, M Putkonen1, M Itälä-Remes1, K Remes1
1Hematology, Turku University Central Hospital, Turku, Finland

Background: Several factors have been found to affect the engraftment after
autologous stem cell transplantation (ASCT) in multiple myeloma (MM), includ-
ing e.g. use of blood stem cells, amount of infused CD34+ cells, prior use of
myelotoxic agents and use of haematopoietic growth factor. Recently, bispho-
sphonates were shown to delay haematological recovery after ASCT in mice
when compared to untreated controls (Lymperi et al. 2011). To the best of our
knowledge, this issue has not been studied in the clinical setting.
Aims: The aim of this study was to evaluate the impact of bisphosphonates on
haematological recovery after ASCT in patients with MM.
Methods: 221 myeloma patients transplanted 1993-2010, whose data were
prospectively collected in our institutional ASCT registry, were analyzed. There
were 176 patients who had received bisphosphonate treatment before ASCT
and 45 who had not.
Results: There were no difference in the recovery times of blood neutrophil and
platelet counts between these two groups: blood neutrophils reached the count
of 1.0x109/L on days 11 and 11, and platelet the count of 20x109/l on days 14
and 13, respectively (Table 1). Similarly, no differences in engraftment times
were seen in patients who had received either clodronate, pamidronate or zole-
dronate. The patients were also divided into two other groups, those who had
received Thal-Dex (n=40, 74 % bisphosphonate users) or VAD (n=147, 77% bis-
phophonate users). It appeared that the Thal-Dex group had a significant delay
in their engraftment by a median of three days (Table 1).
Summary / Conclusion: In opposite to the bisphosphonate effect on engraft-
ment after ASCT in mice, these drugs seem not to have a similar effect in
myeloma in man. Regarding the impact of the initial treatment on engraftment
post-ASCT, controversial results have been published (Ghobriel et al. 2003, Bre-
itkreutz et al. 2007). In our study, a delayed engraftment in patients previously
treated with Thal-Dex was observed.

Table 1.
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STENOTROPHOMONAS MALTOPHILIA INFECTION IN ALLOGENEIC
HEMATOPOIETIC STEM CELL TRANSPLANTATION ― RISK FACTORS
AND THERAPEUTIC STRATEGIES
S Shiratori1,* K Akizawa2, J Sugita1, A Shigematsu1,2, K Fujimoto1, T Endo1, 
T Kondo1, S Hashino1, J Tanaka1, T Teshima1
1Department of Hematology , Hokkaido University Graduate School of Medi-
cine., 2Hokkaido University Division of Laboratory and Transfusion Medicine,
Hokkaido University Hospital, Sapporo, Japan

Background: Stenotrophomonas maltophilia (S. maltophilia) is aglucose non-
fermentative Gram-negative bacillus, which can be isolated from humectant
environments. S. maltophilia has multi-antibiotic resistance because of the nat-
ural possession of metallo-β-Lactamase. S. maltophilia infection is rare, but
can develop a fatal bloodstream infection or hemorrhagic pneumonia. There are
some reports about S. maltophilia infection in patients undergoing allogeneic
hematopoietic stem cell transplantation (allo-SCT).
Aims: To clarify the risk factors and the effective therapeutic strategies for S.
maltophilia infection in allo-SCT.
Methods: We retrospectively analyzed medical records of 259 patients under-
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went allo-SCT between January 2004 and December 2011 in Hokkaido Uni-
versity hospital, Sapporo, Japan. We also analyzed the patients with hemato-
logic diseases who did not be underwent allo-SCT at the same period.
Results: S. maltophilia were detected by culture-based identification methods
in 39 patients (15%), and 25 patients of those were developed S. maltophilia
infection. Of all 52 colonization events, S. maltophilia infections occurred in 33
events (63%): sepsis (n=20), pneumonia (n=8), were developed as pneumo-
nia, multiple infection (n=5). We compared with 32 non-allo-SCT patients with
S. maltophilia at the same period. Neutropenia was more severe in allo-SCT
patients compared to non-allo-SCT patients at the time of detection of S. mal-
tophilia, and consequently, the rate of onset of S. maltophilia infection was sig-
nificantly higher in allo-SCT patients (63% vs 29%, P <0.01). Moreover, fatal
cases from S. maltophilia infection were observed in only allo-SCT patients.
Next, we compared the period detected S. maltophilia during allo-SCT. In the
period from the initiation of conditioning therapy to neutrophil engraftment, the
rate of infection onset of was higher, neutropenia was more severe, and max
CRP values were more elevated compared to other periods. Especially, the
onset of infection in early periods from SCT was suggested as a risk factor of
S. maltophilia related mortality (Figure 1). In such the period of neutropenia,
we frequently transfuse granulocytes from healthy donors. Indeed, the effica-
cy of Granulocyte transfusion (GTX) was observed in several cases of S. mal-
tophilia infection. According to the analysis of 4 fatal cases from S. maltophil-
ia infection, 3 cases were underwent cord blood transplantation (CBT), and in
all cases, only one antibiotic with sensitivity was administered after the identi-
fication of S. maltophilia. Additionally, none of fatal cases removed central
venous catheter (CVC), but only changed to new CVC after the onset of infec-
tion. We examined the difference of the efficacy between “CVC removal” and
“CVC change”. Compared to “CVC removal”, the efficacy of “CVC change”
was limited, especially in the period of neutropenia, the efficacy of “CVC
change” was only 17%.
Summary / Conclusion: S. maltophilia colonization in allo-SCT was higher risk
for infection development among hematologic treatments, and onset of infec-
tion in early periods from SCT (especially CBT) was the risk for S. maltophilia
related mortality. For the treatment of S. maltophilia infection, 1. Removal of
CVC, 2. Administration of multiple antibiotics sensitive to S. maltophilia, 3. GTX
may be considered.

Figure 1. 
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CALM LINKS CYTOKINE SIGNALS TO HEMATOPOIETIC CELL GROWTH
AND SURVIVAL BY REGULATING INTRACELLULAR TRAFFICKING OF
RECEPTOR TYROSINE KINASES
S Rai1,* H Tanaka1, M Suzuki2, A Tanimura3, K Matsui3, T Watanabe2, Y
Kanakura3, I Matsumura1
1Hematology and Rheumatology, Kinki University Faculty of Medicine, Osaka-
sayama, Osaka, 2Biological Science, Graduate School of Humanities and Sci-
ences, Nara Women’s University, Nara, 3Hematology and Oncology, Osaka
University Graduate School of Medicine, Suita, Osaka, Japan

Background: Clathrin Assembly Lymphoid Myeloid leukemia protein (CALM)
was originally cloned at the brakepoint of t(10;11)(p13;q14-21) translocation as
CALM/AF10 fusion protein, which is observed in 8-10% of T-ALL and a small-
er percentage of AML. CALM is ubiquitously but highly expressed in hematopoi-
etic and neuronal systems. CALM is implicated in the formation of clathrin-
coated vesicles and plays an essential role in clathrin-dependent endocytosis
(CDE), which mediates the entry of growth factor receptors and nutrients into
the cells. However, the physiological role of CALM has yet to be elucidated.
Aims: The present experiments were designed to clarify the role of CALM in
hematopoiesis, especially how CALM can regulate cytokine signaling events
and biological responses in hematopoietic cells.
Results: To elucidate the physiological role of CALM, we established CALM-
deficient (-/-) mice through gene targeting. Although CALM-/- mice were obtained
at the expected Mendelian ratios, they were growth retarded with about 35%
weight compared with wild-type mice. Also, more than 90% of CALM-/- mice
died during the weaning period. CALM-/- mice exhibited severe anemia (mean
of RBC count 268x1010/L; Hb 3.7 g/dl) due to the impairment of erythroid mat-
uration. As for this reason, we found that CDE of transferrin receptor was
impaired in CALM-/- erythroid cells, which leads to the iron deficiency in these
cells. To further clarify the role of CALM in hematopoiesis, we isolated Lin-Sca-
1+c-Kit+ hematopoietic stem/progenitor cells (LSKs) from the bone marrow of
wild-type and CALM-/- mice. When we cultured these cells with SCF, FLT3 lig-
and, and TPO, the growth of CALM-/- LSKs was severely impaired, which was
partly cancelled by the addition of IL-3. This result suggests that SCF- and/or
FLT3-mediated signaling might be perturbed by CALM deficiency. However, an
apparent difference was not observed in SCF-induced phosphorylation of c-Kit
between CALM-/- and wild-type LSKs. Also, CALM-deficiency didn’t influence
the internalization of SCF/c-Kit complex in LSKs. In contrast, SCF-induced
phosphorylation of Akt and extracellular regulated kinase (ERK)1/2 was
enhanced and prolonged in CALM-/- LSKs as compared with wild-type LSKs,
while CALM-deficiency did not affect IL-3-induced JAK/STAT signaling. These
results suggest that appropriately regulated c-Kit signaling is required for the
normal growth of LSKs. To further elucidate the role of CALM in the clathrin-
mediated intracellular trafficking of c-Kit, we isolated and immortalized murine
embryonic fibroblasts (MEFs) from CALM-/- and wild-type mice. Then, we intro-
duced c-Kit into these MEFs. In response to the stimulation with SCF, c-Kit was
found to be incorporated into the cytoplasm and then located around the nucle-
us in wild-type MEFs by confocal microscopy. In contrast, loss of CALM result-
ed in the predominant accumulation of c-Kit in the enlarged early endosomes,
which was canceled by the retroviral transduction of wild-type CALM. These
results indicate that the trafficking of c-Kit from the early to the late endosome
or the endosomal recycling compartment is disrupted by CALM deficiency. 
Summary / Conclusion: Our results raise the possibility that CALM might be
a critical regulator of the intracellular trafficking of cytokine receptors in
hematopoietic cells, thereby controlling normal and abnormal hematopoiesis.
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SMAC MIMETICS ENABLE INTACT APOPTOSIS SIGNALING IN FORMER
APOPTOSIS RESISTANT PRIMARY ACUTE LYMPHOBLASTIC LEUKEMIA
CELLS
M Schirmer1,* M Queudeville1, L Trentin1, F Seyfried1, S Eckhoff1, L Meyer1,
K Debatin1
1Department of Pediatrics and Adolescent Medicine, University Medical Cen-
ter Ulm, Ulm, Germany

Background: Although multiagent chemotherapy regimens have led to
improvement of remission induction and long-term survival, patients with high
risk ALL or relapse do not respond well to current treatments and still have a
poor prognosis. Defects in apoptosis signaling pathways e.g. overexpression
of “Inhibitor of Apoptosis” (IAP) proteins might be one reason for treatment fail-
ure and relapse of acute leukemia since they are associated with poor prog-
nosis. Therefore, new small molecules targeting IAP proteins, so called SMAC
mimetics, present a suitable new strategy for therapeutic intervention.We
already showed that neutralizing IAP proteins by small molecule IAP inhibitors
is an effective approach to sensitize childhood acute leukemia cells for death
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receptor- or chemotherapy-induced apoptosis. 
Aims: This study identifies the capability of SMAC mimetics to induce cell death
in acute leukemia cell lines and primary acute lymphoblastic leukemia cells
and demonstrates the activated signaling pathways.
Results: Here, we report that small molecule SMAC mimetics alone induce
apoptosis at nanomolar concentrations in acute leukemia cells. Cell lines which
are sensitive for apoptosis induction by SMAC mimetics show rapid degrada-
tion of cIAPs, activation of NF-kappaB and secretion of TNFalpha, leading to
an autocrine, apoptosis-inducing TNFalpha-loop. Further analysis of signaling
pathways reveals that IAP inhibition causes TNFalpha-dependent loss of mito-
chondrial membrane potential, caspase activation and apoptosis. Whereas the
inhibition of RIP-Kinases has no effect on apoptosis-induction upon SMAC
mimetic treatment, knockdown of RIP1 results in significant reduction of SMAC
mimetic-induced loss of mitochondrial membrane potential, caspase activation
and apoptosis. Thereby, the availability of RIP1 in the TNFalpha-receptor com-
plex plays a decisive role for subsequent apoptosis signaling. Furthermore, we
tested small molecule SMAC mimetics on a variety of 36 primary ALL samples
isolated from ALL bearing mice of established patient derived NOD/SCID/huALL
xenograft leukemias. Treatment with SMAC mimetics at nanomolar concentra-
tions clearly induces cell death also in the vast majority of primary ALL samples
(25/36). Since cell death induction by SMAC mimetics in primary ALL cells
could also be inhibited by the soluble TNF-alpha receptor Etanercept we
assume a TNFalpha-loop upon treatment with SMAC mimetics in primary ALL
cells too. We previously described that rapid engraftment of ALL cells transplant-
ed onto NOD/SCID mice analyzed as weeks from transplantation to onset of
leukemia related morbidity in the recipients (short Time To Leukemia, TTLshort)
is associated with deficient apoptosis signaling in the cells and is indicative for
early patient relapse. Importantly, primary xenograft ALL samples with a TTL-
short/early relapse phenotype showed increased cell death upon treatment with
SMAC mimetic BV6 and activation of the constitutive deficient apoptosis sig-
naling pathway, demonstrating that SMAC mimetics enable intact apoptosis
signaling in former apoptosis resistant primary ALL cells. Thereby, intact apop-
tosis signaling was functionally analyzed assessing mitochondrial cytochrome
c release and activation of the effector caspase-3.
Summary / Conclusion: Thus, induction of apoptosis by the new generation
of small molecule SMAC mimetics provides a promising novel strategy for tar-
geted therapy of high risk acute lymphoblastic leukemia.
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IDENTIFICATION OF A NOVEL CANDIDATE GENE CAUSING AUTOIM-
MUNE LYMPHOPROLIFERATIVE SYNDROME (ALPS)-III-LIKE DISEASE 
S Nabhani1,* S Ginzel1,2, S Revel-Vilk3, D Harlev4, H Miskin4, R Thiele2, H
Laws1, A Borkhardt1, P Stepensky3, U Fischer1
1Department of Pediatric Oncology, Hematology and Clinical Immunology, Uni-
versity Children´s Hospital, Heinrich-Heine-Universität , Duesseldorf, 2Depart-
ment of Computer Science, Bonn-Rhein-Sieg University of Applied Sciences,
Sankt Augustin, Germany, 3Department of Pediatric Hematology-Oncology ,
Hadassah Hebrew University Medical Center, 4Pediatric Hematology Unit ,
Shaare Zedek Medical Center, Jerusalem, Israel

Background: Patients suffering from the Autoimmune Lymphoproliferative Syn-
drome (ALPS) typically harbour germline or somatic mutations in genes
involved in the CD95 death receptor signalling pathway. In ALPS type I and II
patients, disease causing mutations of CD95, CD95 ligand or Caspase 10,
respectively, have been identified. For 20-30% of patients, collectively classi-
fied as ALPS-type III cases, the genetic cause is still unknown. 
Due to defective apoptotic signalling via the CD95 death receptor mainly T-lym-
phocytes are inefficiently cleared. ALPS is thus characterized by lym-
phadenopathy, hepatosplenomegaly, autoimmune cytopenias and an elevated
number of double negative T-cells (DNT; CD3+, TCRα/β+ CD4-CD8-). 
Aims: The objective of this study was to employ next-generation-sequencing
to search for novel gene candidates underlying ALPS-type III. The list of poten-
tial candidates should be narrowed down using an in-house developed bioin-
formatic analysis pipeline for patient-based gene prioritization based on protein-
protein interaction networks. Resulting candidates should be validated and their
impact on CD95 signaling studied.
Methods: Peripheral blood samples were collected from three patients diag-
nosed with ALPS based on clinical phenotype and accumulation of DNT cells.
Their DNA was analyzed for germline and somatically acquired CD95, CD95L
and Caspase-10 mutations by PCR/Sanger sequencing. Apoptosis was
checked employing flow cytometry. Whole exome sequencing was carried out
for all three patients and their parents. Single nucleotide variations (SNVs)
were called, annotated using NGS-SNP and mapped to a protein-protein-inter-
action network using STRING. A random walk algorithm was employed to iden-
tify functional modules and gene candidates. SNVs were verified by PCR and
Sanger sequencing. Candidates’ protein expression and impact on CD95L
expression was tested by FACS and ELISA.
Results: 216,948 sequence nucleotide variations (SNVs) were called from
three ALPS type III patient samples. 59,957 SNVs remained after removing vari-
ations also present in the healthy relatives.4,749 of these SNVs were homozy-
gous and affected exonic regions. Application of the newly developed interac-

tion analysis pipeline reduced this number to 29 candidate genes. One of the
three patients harboured a homozygous mutation in the gene for the Interleukin
12 receptor beta 1 (IL12RB1), a subunit of the IL12 receptor. The mutation led
to a premature stop at codon 212 (exon7, R212stop). IL-12RB1 is a protein com-
prising 662 amino acids. 17 exons encode a peptide leader sequence (exon 1),
extracellular domain (exons 2-13), transmembrane domain (exon 14) and an
intracellular domain (exons 15-17). The mutation led to a complete loss of
IL12RB1 expression on the cell surface of the patient cells and downmodula-
tion of CD95L expression. In this patient IL12RB1 was the only identified gene
with an impact on CD95 signaling.
Summary / Conclusion: IL12RB1 was identified as a candidate gene under-
lying an ALPS type III case. Our and previous studies confirm that IL12RB1
affects apoptotic signalling via the CD95 receptor, a prerequisite for an ALPS
causing gene. Loss of IL12RB1 has also been shown to predispose for
mycobacterial infections. However, the patient analyzed here had a distinct
ALPS phenotype (lymphadenopathy, splenomegaly, hepatomegaly, various
autoimmune symptoms, elevated DNT cell numbers) and never suffered from
mycobacterial infections. Further investigation of IL12RB1 deficient patients
may reveal more cases with ALPS-like symptoms. 
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ONCOGENIC PHOSPHORYLATION OF NIPA IS MEDIATED BY ERK2 
A Illert1,* C Klingeberg2, M Zech3, C Albers4, C Peschel4, F Bassermann3, J
Duyster2
1Department of Internal Medicine I, 2University of Freiburg, Freiburg, 3Depart-
ment of Internal Medicine III, 4Technical University of Munich, Munich, Ger-
many

Background: Regulated oscillation of protein expression is an essential mech-
anism of cell cycle control. We previously reported cloning of NIPA (Nuclear
Interaction Partner of ALK) in complex with constitutively active oncogenic
fusions of the tyrosine kinase ALK, contributing to the development of lym-
phomas and sarcomas. Subsequently we characterized NIPA as a F-Box pro-
tein that defines an oscillating ubiquitin E3-ligase. The SCFNIPA complex tar-
gets nuclear cyclin B1 for ubiquitination in interphase while phosphorylation of
NIPA in late G2 phase and mitosis inactivates the complex to allow for accu-
mulation of cyclin B1, a critical event for proper G2/M transition. Thus, SCFNI-
PA executes an important G2/M checkpoint control. 
Aims: Within our stuies, we aim to identify the kinases involved in G2/M tran-
sistion as well as the kinases involves in pathologic signalling via oncogenes
like NPM-ALK.
Results: We recently specified a sequential NIPA phosphorylation at G2/M,
where initial Ser 354 and 359 phosphorylation is most crucial for SCFNIPA inac-
tivation by dissociating the SCFNIPA complex. Using in vitro kinase assays we
identified both ERK1 and ERK2 to phosphorylate NIPA with high efficiency. By
combining cell cycle synchronization with stable expression of shRNAs target-
ing either ERK1 or ERK2, we show that ERK 2 but not ERK1 mediates NIPA
inactivation at G2/M. ERK2 knockdown led to a delay at the G2/M transition, a
phenotype also observed in cell expressing a phosphodeficient mutant of NIPA.
NIPA has been shown to be constitutively phosphorylated in NPM-ALK express-
ing cells and the serine kinase responsible for this S354 phosphorylation
remains unknown. We thus asked whether ERK2 is also involved in the onco-
genic, cell cycle independent phosphorylation of NIPA in NPM-ALK positive
cells. Therefore we treated HEK 293T cells coexpressing NPM-ALK and NIPA
with different MEK/ERK inhibitors. NPM-ALK induced phosphorylation of NIPA
could be completely abrogated by pharmacological inhibition of the MEK/ERK
pathway. To further substantiate these data in human lymphoma cells we ana-
lyzed the effects of ERK inhibition in a human T-cell lymphoma cell line
(KARPAS 299). Indeed, treatment of KARPAS 299 with U0126 abolished the
phosphorylation of NIPA at S354. 
Summary / Conclusion: These results indicate an involvement of ERK-kinas-
es not only in cell cycle dependent NIPA phosphorylation but also in oncogene
mediated cell cycle independent phosphorylation of NIPA. Since checkpoint
proteins such as NIPA are constitutively inactivated in tumor cells ERK2 might
represent an interesting target to reconstitute important cell cycle checkpoint
control in malignant cells.
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TYROSINE PHOSPHATASE SHP-1 MODULATES LFA-1-MEDIATED ADHE-
SION IN PRIMARY T CELLS
C Kardinal1,* J Herbst1, U Diekmann2, M Sauer1
1Pediatric Hematology/Oncology, 2Institute of Clinical Biochemistry, Hannover
Medical School, Hannover, Germany

Background: The potential of transplantation is often restricted by T cell-medi-
ated alloresponses that in patients cause graft rejection or graft versus host dis-
ease. Besides the engagement of the T cell receptor, the adhesive interaction
between potentially alloreactive T cells and antigen presenting cells of allo-
geneic origin is essential for alloresponses to occur. So far, the molecular
processes underlying signaling events between T cell receptor activation and
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cellular adhesion are not fully understood. The vast majority of published stud-
ies was done with various tumor-derived cell lines, thus producing controver-
sial results depending on the cell line used.
Aims: To overcome these drawbacks, we used in vitro generated and expand-
ed polyclonal primary T cells to study the lymphocyte function-associated anti-
gen 1 (LFA-1)-mediated adhesion.
Methods: Primary T cells based on the priming of naïve T cells from B10.A mice
(responder) with denditic cells from C57BL/6 mice (allogeneic stimulator) or
from B10.A mice (syngeneic stimulator) were examined by using biochemical
and cellular techniques such as protein tyrosine phosphatase activity assays,
adhesion assays or immunofluorescence microscopy.
Results: We identified a novel role of the protein tyrosine phosphatase SHP-
1 in the regulation of LFA-1-mediated adhesion: SHP-1 activity is significantly
reduced upon alloactivation, in turn resulting in an enhanced ability of alloac-
tivated T cells to adhere to MHC-mismatched tissues. In addition, SHP-1
impairs the adhesion-associated signaling cascade SLP-76 → ADAP → LFA-
1 by modulating the tyrosine phosphorylation of ADAP.
Summary / Conclusion: The novel and decisive role of SHP-1 in the regula-
tion of LFA-1-mediated adhesion may be of importance for a better under-
standing of T cell-mediated alloresponses, and provides evidence to the devel-
opment of new immunosuppressive pharmaceutical agents.
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ERYTHROPOIETIN IMPROVES BRAIN DEVELOPMENT IN SHORT-TERM
HY0POXIA IN RAT EMBRYO CULTURES 
Y Torun1,* M Ozdemir2, H Ulger3, M Nisari3, H Akalin4, T Patiroglu2, Y Ozkul4,
M Onal4, M Karakukucu2
1Pediatric Hematology, Kayseri Education and Research Hospital, 2Pediatric
Hematology, 3Anatomy and Clinical Research Institute, 4Genetics, Erciyes Uni-
versity, Kayseri, Turkey

Background: Erythropoietin (EPO) is a primary regulator of erythropoiesis
and is fundamentally produced by the kidney in adults and by hepatocytes in
the fetus in response to hypoxia. Besides its established function in erythro-
poiesis, EPO is currently also appreciated for its neuroprotective effects. 
It has been shown that both VEGF and EPO exert neuroprotective effects in
both in vitro and in vivo experimental models, probably through the common
oxygen-sensing pathway stimulated by hypoxia. However, to date, the exact
molecular mechanisms by which EPO might mediate its actions in the central
nervous system, and the possible implications for VEGF in this regard are not
well understood.
Aims: The aim of the present study was to investigate the effects of EPO on
hypoxia-induced growth retardation and embryo brain development during the
organogenesis period and to determine whether VEGF has an effect on the
action mechanism of EPO.
Methods: Two sets of experiments were carried out. First, the culture of rat
embryos with different gassing concentrations was evaluated, and second, the
culture of rat embryos in rat serum with increasing concentrations of EPO was
studied; VEGFR expressions were measured in all rat embryo brains.
The five pregnant rats were humanely killed by ether overdose at 9.5 days of
gestation, and the embryos (approximately 10 embryos from each pregnant rat)
were removed from the mother by the explantation procedure described by New
(1978). Using a dissection microscope, the decidual mass was split to expose
the conceptus, which was gently teased free and immediately immersed in
Hank’s balanced salt solution. Four embryos were placed in each culture bot-
tle of 4 ml volume, and the bottles were placed on a roller incubator at 370C.
WRS was used in the control groups. Fifty embryos were used in total: 10 for
0 h controls, 10 for controls in which EPO (100 U/mL) was administrated in con-
trol cultures without hypoxia, 10 for 24 h hypoxia, and 20 for EPO supplemen-
tation (50 and 100 U/mL). The control group embryos were cultured in WRS
and WRS+EPO (100 U/mL). Different gas concentrations were tested to obtain
hypoxia. At the of the procedures, all embryos were gassed for 1 min in the cul-
ture bottles using a mixture of 5% O2, 5% CO2, and 90% N2 and then incubat-
ed at 370C in an incubator. During incubation, the culture bottles were contin-
uously rotated at 30 rpm and re-gassed after 24 hours. Embryos were gassed
for 1 min with 20% O2, 5% CO2, and 75% N2 in the control (only WRS) and
WRS+EPO groups, and with 5% O2, 5% CO2, and 90% N2 in the hypoxia
group after 24 h. Embryos were gassed for 1 min with 40% O2, 5% CO2, and
55% N2 in all groups at hour 44, 4 hours before the morphological evaluation.
The experimental groups were cultured in hypoxic medium, 50 and 100 U/mL
EPO per bottle after hypoxia, for 24h. In order to assess the effect of EPO on
total embryonic growth and brain development, the embryos were cultured in
different concentrations of EPO (50-100 U/mL) to produce the appropriate con-
centration required for the embryos to develop.After 48-h culture, the embryos
from each group were harvested to be analyzed according to a morphological
scoring system and also genetically to measure brain VEGFR expression.
Results: The results showed that the embryos had severe growth retardation
in the hypoxia and in the 50U/mL EPO in WRS groups when compared with
control embryos cultured in only WRS and in the presence of 100U/mL EPO.
Compared with the control groups (normal and with EPO), the experimental
groups displayed higher morphological scores and somite numbers. 

The mean brain development of embryos was also significantly lower in the
hypoxia and 50U/mL EPO groups when compared to the controls and the 100
U/mL EPO group. Development of the neural tube was also similar in the con-
trol groups and 100 U/mL EPO group, but developmental retardations were
found in the other EPO and hypoxia groups (P<0.05). The mean brain devel-
opment of embryos was also significantly lower in the hypoxia and 50U/mL EPO
groups when compared to the controls and the 100 U/mL EPO group.
Development of the neural tube was also similar in the control groups and 100
U/mL EPO group, but developmental retardations were found in the other EPO
and hypoxia groups (P<0.05).RT-PCR showed that all three VEGF (VEGFR-3
included) receptors expressed mRNAs. The levels of VEGFR-1, R-2, and R-3
expression were significantly elevated in the 100U/mL EPO group compared
to the hypoxia group (P<0.05)
Summary / Conclusion: In conclusion, our results suggest that EPO may
contribute to early developmental processes including the proliferation, differ-
entiation and maturation of specific neuronal populations via specific VEGF
receptors in the developing rat brain. EPO treatment can be used to prevent
intrauterine brain injury, especially under conditions of hypoxia. Further stud-
ies should be performed on the use of EPO in in-utero hypoxia and neural tube
closure defects in clinical practice.
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DISULFIRAM/COPPER COMPLEX COULD ELIMINATE RAJI CELLS IN 
VITRO AND VIVO THROUGH ACTIVATION OF OXIDATIVE STRESS AND
INHIBITION OF NRF2 AND NF-ΚB
B Xu1,* J Zha1, F chen1, P Shi1, X Guo1, S Wang1, R Li1, H Dong1
1Department of Hematology, Nanfang Hospital, Southern Medical University,
Guangzhou, China

Background: Disulfiram (DS), an antialcoholism drug, demonstrates strong
antitumor activity in a copper (Cu)-dependent manner. Our previous study
showed that it was highly cytotoxic in doxorubicin resistant leukemia cells and
enhanced cytotoxicity of doxorubicin. DS/Cu induces reactive oxidative stress
(ROS) which activates stress related signaling pathway (c-Jun-amino-terminal
kinase, JNK). Cancer cells possess higher ROS activity and some antiapop-
totic factors. Therefore cancer cells may be effectively targeted by simultane-
ously inducing ROS and inhibiting antiapoptotic factors.
Aims: To determine the cytotoxicity of DS/Cu complex on human Burkitt’s lym-
phoma cell line Raji in vitro and in vivo with mechanism being explored.
Methods: Cytotoxicity of DS/Cu complex on Raji cells was detected using MTT
assay in vitro. Subcutaneously lymphoma animal model was established using
nude mice to explore the potentiality of DS/Cu complex to eliminate Raji cells
in vivo. Annexin-V/PI and DCFH-DA were employed for apoptosis and intracel-
lular ROS level analysis by flow cytometric analysis. Western blotting was used
to determine the change of anti-oxidative transcription factor Nrf2 (NF-E2-relat-
ed factor 2), JNK as well as p65 expression. Statistical analysis was carried out
with a one-way ANOVA followed by Dunnett’s test to assess statistical signifi-
cance (*P<0.05).
Results: MTT assay showed that with a low concentration (1 µM) of Cu2+, DS
exerted cytotoxicity to Raji cells with IC50 of 0.085±0.015 µM. in vivo experi-
ment using subcutaneously lymphoma animal model also demonstrated the
cytotoxicity of DS/Cu complex to Raji cells. Annexin-V/PI staining assay showed
that the DS/Cu induced apoptosis was time-dependent. The apoptotic propor-
tion of Raji cells increased from 18.89±5.86% to 81.03±7.91% when exposed
to DS (3.3 µM) and Cu (1 µM) for6, 12 and 24h. Nrf2 is a key antioxidant fac-
tor. Western blot indicated that anti-oxidative transcription factor Nrf2 nuclear
translocation changed in a time-dependent manner after cells being treated by
DS/Cu. Nrf2 expression increased when Raji cells were treated for less than
12h and decreased after 18h or 24h treatment. ROS levels were closely relat-
ed to Nrf2. Flow cytometric analysis showed that DS/Cu induced ROS gener-
ation. Western blot manifested that DS/Cu complex induced phosphorylation
of JNK expression and inhibited P65 activity. N-acetyl-L-cysteine (NAC), an
antioxidant, can partially attenuate DS/Cu complex-induced apoptosis, restore
Nrf2 nuclear translocation, reactivate P65 activity and block JNK activation.
Summary / Conclusion: DS/Cu complex could induce apoptosis in Raji cells
both in vitro and in vivo. Generation of ROS might be the core step in DS/Cu
induced apoptosis. Moreover, ROS-related activation of JNK pathway as well
as inhibition of NF-κB and Nrf2 may also contribute to the induced apoptosis.
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THE EXPRESSION OF TOLL-LIKE RECEPTORS IN PATIENTS WITH
ACUTE MYELOID LEUKEMIAS.
J Dzietczenia1,* T Wrobel1, A Butrym1, B Jazwiec1, E Stefanko1, O Dobrzyns-
ka1, R Poreba1, K Kuliczkowski1
1Medical University Wroclaw, Wroclaw, Poland

Background: Toll-like receptors (TLRs) play an important role in the host
defense against microorganisms. TLRs are mainly expressed in human
immune related cells such as monocytes, neutrophils, macrophages, dendrit-
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ic cells, T cells, B cells and NK cells. Theireffect is connected with secretion of
cytokines and chemokines which recruit immune cells death that limits microbe
expanding. The expression or up-regulation of TLRs has been demonstrated
in some tumors and tumor cell lines but the role of TLRs in pathogenesis and
development of acute leukemias remains unclear.
Aims: The aim of this study was to evaluate the expression of TLR2, TLR4 and
TLR9 and their significance as prognostic factors in patients with acute myeloid
leukemias.
Methods: 103 patients with newly diagnosed acute myeloid leukemia (AML)
were evaluated (47 females and 56 males). The median age of patients was
51 years. The diagnosis was established according to the WHO criteria for
AML. There were 57 patients (55%) with acute myeloid leukemias: minimally
differentiated, without maturation and with maturation (M0,M1 and M2 acc. FAB
classification) and 46 patients (45%) with acute mielomonocytic and monoblas-
tic leukemia (M4 and M5 acc.FAB classification). The healthy control group
included 20 age-matched individuals (9 females and 11 males). Bone marrow
samples were taken before induction therapy. Using quantitative reverse tran-
scriptase PCR, the mRNA expression of genes TLR2, TLR4 and TLR9 was
measured. The relative quantitation was indicated by cycle threshold (Ct) val-
ues. The Ct value of the target genes was normalized (ΔCt) to the Ct value of
the GUS gene of the samples. The results were statistically analysed using
‘STATISTICA 8,0’. Statistical analysis was performed by means of Mann-Whit-
ney’s U-test and P<0,05 indicated a significant difference.
Results: 60 patients (58%) with AML achieved complete remission (CR) after
induction therapy, 7 patients (7%) achieved partial remission (PR) and 36
patients (35%) had no response. TLR2, TLR4 and TLR9 mRNA were expressed
in all samples. The mRNA expression of TLR2 and TLR4 was significant high-
er in patients with NR after induction therapy than in patients with CR and PR.
Moreover we observed that mRNA expression of TLR2 and TLR4 were signif-
icantly higher in patients with mielomonocytic and monoblastic acute leukemia.
In comparison to control groupTLR2 and TLR4 mRNA expression was higher
in AML patients than in healthy individuals although there was no statistically
significant difference (ΔCt TLR2 0,9±0,85 vs 0,82±0,87 and ΔCt TLR4
0,29±0,32 vs 0,33±0,23). The results are shown in Tables 1 and 2.
Summary / Conclusion: Our results demonstrate that increased TLRs expres-
sion is related with reduced efficacy of induction chemotherapy in AML patients.
We postulate that TLRs could be an independent prognostic factor for response
rate after induction therapy in patients with acute myeloid leukemias. This obser-
vation should be validated by larger study. 

Table 1. Correlation between mRNA expression of TLRs and response to
induction therapy.

Table 2. Correlation between mRNA expression of TLRs andtype of AML.

Red blood cells and iron; physiology and disease
(anemia) - Clinical
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THE SAFETY PROFILE OF DEFERASIROX REMAINS CONSISTENT AS
NON-TRANSFUSION-DEPENDENT THALASSEMIA PATIENTS APPROACH
THE TARGET LIVER IRON CONCENTRATION OF <3 MG FE/G DW FOR
INTERRUPTING CHELATION
A Taher1,* J Porter2, V Viprakasit3, A Kattamis4, S Chuncharunee5, P Sutchar-
itchan6, N Siritanaratkul7, R Galanello8, Z Karakas9, D Habr10, Z Zhu10, 
M Cappellini11
1American University of Beirut, Beirut, Lebanon, 2University College London,
London, United Kingdom, 3Department of Pediatrics and Thalassemia Center,
Siriraj Hospital, Mahidol University, Bangkok, Thailand, 4First Department of
Pediatrics, University of Athens, Athens, Greece, 5Ramathibodi Hospital, Mahi-
dol University, 6Chulalongkorn University and King Chulalongkorn Memorial
Hospital, 7Department of Medicine, Siriraj Hospital, Mahidol University,
Bangkok, Thailand, 8Ospedale Regional Microcitemie, Cagliari, Italy, 9Istanbul
Medical Faculty, Istanbul University, Istanbul, Turkey, 10Novartis Pharmaceuti-
cals, East Hanover, United States, 11Universita di Milano, Ca Granda Founda-
tion IRCCS, Milan, Italy

Background: Non-transfusion-dependent thalassemia (NTDT) patients can
develop clinically worrisome iron overload, putting them at risk of iron-related
complications. The THALASSA 1-year extension study showed continued effi-
cacy and safety in patients receiving deferasirox up to 2 years with more
patients achieving the chelation stopping target of liver iron concentration <3mg
Fe/g dw (LIC<3) compared with the core study. Given the potential concern with
overchelation, it is important to determine the safety profile of deferasirox as LIC
approaches3, a level at which it is recommended to interrupt chelation and
monitor LIC for recurrent iron overload.
Aims: To characterize the safety profile of deferasirox as patients approach their
chelation stopping target of LIC<3.
Methods: Study design/inclusion-exclusion criteria have previously been
described (Taher et al. Blood 2012). Patients randomized to deferasirox during
the core (starting dose 5 or 10 mg/kg/day) and those receiving placebo had the
option to enter a pre-planned, 1-year, open-label extension. Deferasirox start-
ing doses in the extension were based on LIC at the end of core and prior
chelation response. Patient number reaching LIC<3 was one of the study end-
points. Treatment was interrupted in patients with LIC<3. Safety profile was
assessed between baseline and 6 months before reaching LIC<3 (Period 1),
and in the 6 months before reaching LIC<3 (Period 2). Given the difference in
exposure between Periods 1 and 2 an exposure-adjusted adverse event (AE)
characterization was carried out.
Results: 24/166 (14.5%) patients achieved LIC<3 during study (18 received
deferasirox in core + extension; 6 switched from placebo to deferasirox in the
extension). Baseline characteristics (12 β-thalassemia intermedia, 6 α-tha-
lassemia, 6 HbE/β-thalassemia) were similar to the overall population. At base-
line, mean ±SD LIC was 8.1 ±3.2 mg Fe/g dw and median serum ferritin (SF)
was 825 ng/mL (range 393–2169), both lower than for the overall population
(LIC: 14.5±8.8 mg Fe/g dw; SF: 992 ng/mL [304–6419]). Mean ±SD LIC at the
end of Period 1 and 2 was 5.2 ±2.9 (range 3.2–16.8) and 2.2±0.5 (range
1.2–2.9)mg Fe/g dw, respectively (average deferasirox dose 9.7 mg/kg/day).
Median SF at the end of Period 2 (or nearest assessment) was 363 ng/mL
(range 74–773). Exposure-adjusted AE incidence regardless of drug causality
did not differ between Periods 1 and 2 (Figure 1). 

Figure 1. Exposure-adjusted incidence* of AEs.

AE type regardless of drug causality reported in these 24 patients did not dif-
fer from that in the overall population. Only 1 AE of special interest was report-
ed (blood creatinine increase in Period 1). Creatinine, creatinine clearance and
ALT near the time of LIC<3 assessment were no different to those at the pre-
vious LIC assessment. 3 patients reported >33% increase in creatinine from
baseline and >ULN on 2 consecutive visits (1 patient in Period 1 where creati-
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nine returned to baseline levels on dose interruption but subsequently elevat-
ed in Period 2 and the remainder of the study; 2 patients during Period 2 [near
the time that LIC<3 was reached] where increases were reversible and base-
line levels reached at study end).
Summary / Conclusion: In NTDT patients receiving deferasirox, exposure-
adjusted AE incidence did not differ from baseline to 6 months before reach-
ing LIC<3 compared to the immediate 6 months prior to reaching LIC<3. These
results indicate the safety profile of deferasirox remains constant as patients
approach their chelation stopping target of LIC<3 mg Fe/g dw, indicating that
with appropriate monitoring and dose adjustments this target may be reached
without increased risk of overchelation.
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PROGNOSTIC CMR PARAMETERS FOR HEART FAILURE AND
ARRHYTHMIAS IN A LARGE COHORT OF WELL TREATED THALSSEMIA
MAJOR PATIENTS
A Pepe1,* A Meloni1, L Gulino1, G Rossi2, M Gamberini3, A Quarta4, G Gian-
notti5, S Macchi6, G Restaino7, V Positano1, M Lombardi1
1Cardiovascular MR Unit, Fondazione G. Monasterio CNR-Regione Toscana
and Institute of Clinical Physiology, 2Epidemiology and Biostatistics Unit, Insti-
tute of Clinical Physiology, CNR, Pisa, 3Pediatria, Adolescentologia e
Talassemia, Arcispedale “S.Anna”, Ferrara, 4Ematologia, Osp. “A. Perrino”,
Brindisi, 5U.O.C. di Immunoematologia e Medicina Trasfusionale, A.S.P. n° 3
di Catania, Catania, 6Servizio Trasfusionale, Ospedale Santa Maria delle Cro-
ci, Ravenna, 7Department of Radiology, Catholic University of the Sacred Heart,
Campobasso, Italy

Background: Cardiac complications are the main cause of death in tha-
lassemia major (TM) patients. Cardiovascular Magnetic Resonance (CMR)
plays a key role in the management of TM, allowing to assess cardiac iron bur-
den, biventricular dimension and function, atrial dimensions, and myocardial
fibrosis.
Aims: The aim of this study was to determine the predictive value of CMR
parameters for heart failure and arrhythmias in TM.
Methods: We followed prospectively 537 white TM patients enrolled in the
MIOT network. Fifty patients were excluded from the analysis because a car-
diac complication was present at the time of the first CMR. The prognostic vari-
ables analyzed were retrieved from the MIOT database. All variables showing
an association with the outcome at the univariate Cox proportional hazards
model were placed in the multivariate model and were ruled out only if they did
not significantly improve the adjustment of the model.

Figure 1. 

Results: At baseline the mean age of the patients was 29.5±9.0 years, 222
were males and the mean serum ferritin level were 1742.49±1592.72 ng/l. The
mean follow-up time was 58±18 months. After the first CMR scan only the
37.8% of the patients did not change the chelation regimen or the
frequency/dosage of the chelators. We recorded 19 episodes of heart failure,
diagnosed by clinicians based on symptoms, signs and instrumental findings
(electrocardiogram, echocardiography and CMR) according to the current
guidelines. Male sex, heart iron,ventricular dysfunction, ventricular dilation,
atrial dilation, and myocardial fibrosis were significant univariate prognostica-
tors. In the multivariate analysis the independent predictive factors were an
homogeneous pattern of myocardial iron overload (compared to no MIO)
(HR=5.81, 95%CI=1.42-23.74, P=0.014), global heart T2*<10 ms (compared
with >20 ms) (HR=6.19, 95%CI=1.95-19.67, P=0.003), myocardial fibrosis
(HR=4.76, 95%CI=1.69-13.46, P=0.003) and ventricular dysfunction (HR=3.21,
95%CI=1.13-9.12, P=0.029) (Kaplan–Meier survival curves in Figure 1).
Arrhythmias occurred in 19 patients and all were supraventicular hyperhyper-
kinetic. Male sex, atrial dilatation and ventricular dysfunction were significant
univariate prognosticators. In the multivariate analysis the independent predic-
tive factors were male sex (HR=3.17, 95%CI=1.02-9.87, P=0.047) and atrial
dilation (HR=3.07, 95%CI=1.14-8.23, P=0.026).
Serum ferritin and liver iron were not predictive factors for heart failure or
arrhythmias.
Summary / Conclusion: We detected few cardiac events thanks to a CMR-
guided, patient-specific adjustment of the chelation therapy. Severe and homo-
geneous myocardial iron overload, myocardial fibrosis and ventricular dysfunc-
tion identify patients at high risk of heart failure. Heart T2* doesn’t have any
power in predicting arrhythmias while male sex and atrial dilation are inde-
pendent prognosticators.
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IMPACT OF MONITORING WITH LIVER MRI-R2 ON LIVER IRON BURDEN
AND DEVELOPMENT OF ENDOCRINOPATHIES: A RETROSPECTIVE
AUDIT
S Ko1,* F Shah2, E Prescott2, S Sheth1, B Davis2
1University College London Medical School, 2Department of Haematology,
Whittington Hospital, London, United Kingdom

Background: Monitoring of body iron stores continue to be a challenge in
patients with transfusion-dependent β-thalassaemia major. Liver MRI-R2 is a
noninvasive scanning method which using standard clinical MRI instruments
and analysed telemedically. Published data suggest a strong correlation
(r=0.98) between liver iron concentration measured by biopsy and that derived
from the R2 scan (St Pierre, Blood, 2005).
Aims: Having recently adopted the use of MRI-R2 in liver iron monitoring, a
major tertiary thalassaemia unit in London evaluates the relationship between
liver iron concentration measured by MRI-R2 and serum ferritin, compliance to
chelation, chelation regimen and new endocrinopathies developed between
2008-2012.
Methods: Clinical records of the 124 patients who had at least two MRI-R2
scans during the study period were reviewed to obtain demographic and clin-
ical data. Patients were risk-stratified based on their liver iron concentration –
low risk (<7 mg/g dry weight, target according to UK Thalassaemia Society
guidelines), moderate risk (7-15 mg/g dry weight and risk of endocrine compli-
cations) and high risk (>15 mg/g dry weight and risk of cardiac damage)
(Olivieri, Blood, 1997). Healthcare providers responsible for the patients were
asked to rank the patients’ compliance to chelation therapy as optimal or sub-
optimal. 
Results: The study group had a mean age of 32 (range 5-57) with a mean time
of 2.2 years (range 8 months - 3.9 years) between the scans. 1 patient died
within the study period due to sepsis unrelated to thalassaemia or iron over-
load. Ferritin: There was a weakly positive linear correlation between liver iron
concentration measured by MRI-R2 and serum ferritin within three months of
the scan (n=319, r2=0.447). Continuous monitoring: Mean liver iron concentra-
tion decreased from 11.36±1.06 mg/g dw at initial scan to 6.10±0.55 mg/g dw
at final scan (n=121, P<0.001). The proportion of patients in moderate and
high risk categories nearly halved, from 48.7% to 27.3%. A continuous decrease
was also shown in patients with 3 successive scans (n=56, P<0.05), where the
number of patients in the high risk category decreased steadily from 28.6% to
23.2% to 12.5%. Compliance: 14.9% of patients were rated by their healthcare
provider as sub-optimally compliant to chelation therapy. Patients who were rat-
ed as optimally compliant to therapy had better control of their liver iron con-
centration than those who were suboptimally compliant (P<0.001). In both opti-
mally compliant and suboptimally compliant groups, liver iron concentration
decreased from initial to final scan (P<0.01). Chelation: At final scan, 17.4%
patients were on desferoxamine, 47.9% on desferasirox, 14.0% on deferiprone
and 19.8% on combination therapy of desferroxamine and deferiprone. The
chelation regime made no difference to the mean initial or final liver iron con-
centration (P>0.05). Endocrinopathies: 35 patients developed new
endocrinopathies within the study period. There was no significant difference
in the mean liver iron concentration in the group which developed
endocrinopathies and those which did not (P=0.695). The relative risk of devel-
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oping new endocrinopathies at moderate and high risk levels of liver iron com-
pared to low risk levels was found to be insignificant at 1.04. 
Summary / Conclusion: A significant improvement in liver iron concentration
was demonstrated with the use of sequential MRI-R2 scans for monitoring iron
overload. This is attributed to both better titration of chelation regimen and to
encouraging compliance, as liver iron concentration improved even in the sub-
optimal compliance group. Our results emphasise the importance of optimis-
ing compliance to chelation rather than favouring any particular regime. As
short-term monitoring of liver iron concentration does not predict development
of further endocrine complications, we suggest the early adoption of regular
MRI-R2 monitoring, routine screening for endocrinopathies regardless of scan
results and re-evaluation of current targets for liver iron concentration.
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MYOCARDIAL FIBROSIS BY CMR LGE IN A LARGE COHRT OF PEDI-
ATRIC THALASSEMIA MAJOR PATIENTS
A Pepe1,* A Meloni1, M Casale2, L Gulino1, B Pagano3, S Pulini4, A Ciancio5,
R Mattei6, P Preziosi7, V Positano1, M Lombardi1, A Filosa2
1Cardiovascular MR Unit, Fondazione G. Monasterio CNR-Regione Toscana
and Institute of Clinical Physiology, Pisa, 2UOC Pediatria - DH Talassemia AOR-
NA, Cardarelli, Napoli, 3Centro Microcitemico. U.O. di Pediatria e Neonatolo-
gia, Presidio Ospedaliero - A.S.L. n. 9, Locri (RC), 4 U.O. Ematologia Clinica,
Osped. Civile “Spirito Santo”, Pescara, 5 Day Hospital di Talassemia, Ospedale
“Madonna delle Grazie”, Matera, 6U.O. Pediatria, U.L.S.S. 19, Adria (Ro), 7

U.O.C. Diagnostica per Immagini e Interventistica, Policlinico “Casilino”, Roma,
Italy

Background: Cardiovascular Magnetic Resonance (CMR) by late gadolinium
enhancement (LGE) allows to detect myocardial fibrosis. Myocardial fibrosis
was shown to be a relative common finding in large cohort of Italian thalassemia
major (TM) patients mainly related to HCV infection, but specific studies involv-
ing only pediatric patients are not available.
Aims: Our aim was to investigate the prevalence and clinical-instrumental cor-
relates of myocardial fibrosis in pediatric TM patients.
Methods: We studied retrospectively 76 pediatric patients with TM (44 boys,
4.2 -17.9 years old, mean age 13.6±3.4 years) enrolled in the MIOT (Myocar-
dial Iron Overload in Thalassemia) Network. All patients were well transfused
and chelated since the early childhood. LGE images were acquired to detect
myocardial fibrosis. Myocardial iron overload (MIO) was measured by T2* mul-
tislice multiecho technique. Biventricular function parameters were quantita-
tively evaluated by cine images.
Results: Myocardial fibrosis was detected in 12 (15.8%) patients. In all patients
the location of the fibrosis was epi-mesocardial, with no ischemic pattern. The
youngest patient showing myocardial fibrosis had 13 years of age.
Table 1 shows the comparison between patients with and without myocardial
fibrosis. A significant higher MIO was detected in patients with myocardial fibro-
sis. The left atrial area, all the left ventricular (LV) indexed volumes, the LV
mass index, and the right ventricular (RV) stroke volume index were significant-
ly higher in the fibrosis group than in the no-fibrosis group.
Summary / Conclusion: In pediatric TM patients myocardial fibrosis is not a
rare finding to keep in mind in the cardiological management. When appropri-
ate treatment has been administered since early childhood, CMR LGE can be
postponed until 13 years of age. By the natural history of this large cohort of
pediatric patients where HCV infection has been appropriately prevented,
myocardial fibrosis seem to be associated with MIO and high cardiac output.

Table 1.
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CMR SURVEY IN A LARGE COHORT OF TI PATIENTS CATEGORIZED IN
DIFFERENT TRANSFUSIONAL REGIMENS
A Pepe1,* A Meloni1, S Vacquer2, L Gulino1, D De Marchi1, N Romano3, A Car-
ollo4, G Roccamo5, G Valeri6, V Positano1, M Lombardi1, M Lai2
1Cardiovascular MR Unit, Fondazione G. Monasterio CNR-Regione Toscana
and Institute of Clinical Physiology, Pisa, 2Centro Talassemici Adulti, Ospedale
microcitemico, Cagliari, 3S.C. Medicina Trasfusionale, AO Arcispedale “S. Maria
Nuova”, Reggio Emilia, 4Servizio Talassemia-U.O. Pediatria Talassemia, Az.
Osp. “Sant’Antonio abate”, Trapani, 5Unità di Prevenzione e Cura delle Mic-
trocitemie, Presidio Ospedaliero di S.Agata di Militello, S.Agata di Militello,
6Dipartimento di Radiologia, Azienda Ospedaliero-Universitaria Ospedali Riu-
niti “Umberto I-Lancisi-Salesi”, Ancona, Italy

Background: Little is known about cardiac involvement in thalassemia inter-
media (TI) using cardiovascular magnetic resonance (CMR). This survey is
particularly significant considering the debate on the opportunity to transfuse
the TI patients.
Aims: Our aim was to investigate myocardial iron overload (MIO), biventricu-
lar parameters, and myocardial fibrosis in a large cohort of TI categorized in dif-
ferent transfusional regimens.
Methods: We studied retrospectively 252 adult TI patients (119 females,
39.5±10.4 years) enrolled in the Myocardial Iron Overload in Thalassemia
(MIOT) Network. MIO was assessed using a multislice multiecho T2* approach.
Cine sequences were obtained to quantify biventricular function parameters.
Myocardial fibrosis was evaluated by late gadolinium enhancement (LGE)
acquisitions.
Results: 188 (74.6%) patients showed no MIO in any segment, fifty-six (22%)
patients had an heterogeneous myocardial iron distribution (52 with a global
heart T2*<20 ms), and 8 (0.3%) showed an homogeneous MIO. Left ventricu-
lar (LV) and right ventricular (RV) dilatations were present in 113 (45%) and in
49 (19%) patients, respectively. LV dysfunction was present in the 18.0% of the
cases while RV dysfunction in the 3.63%. High LV mass indexes were present
in 22 (8.7%) patients. LGE acquisitions were made in 227 patients and 52
(22.9%) showed myocardial fibrosis. Myocardial fibrosis was associated only
with LV dysfunction (P=0.001) and high LV mass indexes (P=0.038). 48 (19.0%)
patients were no transfused, 66 (26.2%) were sporadically transfused and 138
(54.8%) were regularly transfused (mean time of the regular transfusional reg-
imen 22.6±13.3 yrs). Among the CMR parameters considered the 3 group were
significantly different for the LV volume indexes, the LV mass indexes, the car-
diac output and the myocardial fibrosis (Figure 1).
Summary / Conclusion: CMR plays a key role in the management of TI
patients. Heart iron was not absent in although the majority of the patients
showed an heterogeneous distribution. A consistent number of the TI patients
had the stigmata of the high cardiac output state cardiomyopathy and myocar-
dial fibrosis seems to be related to the high cardiac output state. The signs of
the high cardiac output state were controlled in the regular transfused patients.
Conversely, in our cohort the regular transfused regimen seems to be started
too late for preventing myocardial fibrosis.

Figure 1.
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EVALUATION OF GLYCAEMIC ABNORMALITIES IN ΒETA THALASSEMIA
MAJOR USING CONTINUOUS GLUCOSE MONITORING SYSTEM AND
ORAL GLUCOSE TOLERANCE TEST
M Yassin1,* a soliman2, s alazawi1, h elayoubi1, V Desanctis3
1Hematology/BMT, National centre for cancer care and research, 2pediatric
endocrinology, HMC, Doha, Qatar, 3pediatric and adolescent, Quisisana Hos-
pital, Ferrara, Italy

Background: Glycaemic abnormalities have been reported in patients with β
thalassemia major (TM). The use of continuous blood glucose monitoring sys-
tem (CGMS) for early detection of glycaemic abnormalities has not been stud-
ied thoroughly in these patients. The aims of this study were to evaluate gly-
caemic abnormalities, in young adult TM patients using oral glucose tolerance
test (OGTT) and 72-h CGMS, and to determine whether glycaemic abnormal-
ities are due to insulin deficiency and /resistance.
Aims: Fourteen TM patients were selected randomly. All patients were inves-
tigated using a standard 75 gm oral glucose tolerance test (OGTT) and 72-h
CGM by Medtronic system. Fasting serum insulin and ferritin concentrations
were also measured. HOMA-B, HOMA-IR and QUICKI index were calculated
using basal glucose and insulin levels.
Methods: OGTT fasting and 2hours postprandial as well as CGMS were done
in all patients, all patients with abnorml OGTT has repetition for confirmation,
CGMS were fixed for three days american college of Diabetes criteria were
used to interpret the results, HOMAB,HOMAIR were calculated using equation
Results: Using OGTT, 2 patients had impaired fasting glucose (IFG) only, 2 had
both IFG and IGT (glucose <11.1 mmol/L) and 1 had diabetes. In contrast, by
CGMS 6 patients had (IGT) only, 3 patients had had both IFG and IGT, and 4
patients were Diabetics with glucose level ≥11.1 mmol/L. The mean values of
HOMA and QUICKI in patients with TM were (1.6±0.8) and (0.36±0.03) respec-
tively. Ferritin concentrations were positively correlated with the fasting BG  r=
0.69, P<0.01, serum ferritin correlated with the average (r=0.75; P<0.01) and
the maximum BG recorded by CGM (r = 0.64, P<0.05). Using OGTT, 2 patients
had impaired fasting glucose (IFG) only, 2 had both IFG and IGT (glucose <
11.1 mmol/L) and 1 had diabetes. In contrast, by CGMS 6 patients had (IGT)
only, 3 patients hadhad both IFG and IGT, and 4 patients were Diabetics with
glucose level ≥11.1 mmol/L.  The mean values of HOMA and QUICKI in patients
with TM were (1.6± 0.8) and (0.36±0.03) respectively. Ferritin concentrations
were positively correlated with the fasting BG r= 0.69, P<0.01, serum ferritin
correlated with the average (r=0.75; P<0.01) and the maximum BG recorded
by CGM (r = 0.64, P<0.05). 
Summary / Conclusion: Our data suggest that CGMS is more sensitive than
OGTT in detecting glycaemic abnormalities in young adult TM patients .It
seems that defective β-cell function rather than insulin resistance is the most
likely explanation for glycaemic abnormalities in these patients
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HEMATOLOGIC DETERMINANTS OF CARDIAC REMODELLING AND
CARDIAC INDEX IN SICKLE CELL DISEASE PATIENTS.
T Damy1, S Rappeneau2, A Habibi3, S guendouz4, J Dautremer3, D Bachir3, L
Hittinger1, J Randé1, F Galactéros5, P Bartolucci5,*
1HEART FAILURE UNIT / Department of Cardiology, CHU Henri Mondor.
APHP. UPEC. INSERM, 2HEART FAILURE UNIT / Department of Cardiology,
CHU Henri Mondor. APHP, 3Unité des maladies génétiques du globule rouge.
IMRB U955 équipe2, 4HEART FAILURE UNIT / Department of Cardiology,
CHU Henri Mondor. APHP. UPEC., 5Unité des maladies génétiques du globu-
le rouge. IMRB U955 équipe2, CHU Henri Mondor. APHP. UPEC. INSERM,
Créteil, France

Background: In sickle cell disease (SCD), relationship between cardiac remod-
eling, cardiac index(CI) and hemoglobin (Hb), red blood cell count (RBC) and
fetal hb (HbF) have not been well characterized.
Aims: Our aims were to study biological determinants of cardiac involvement
in SCD and to describe cardiac characteristics during SCD in a large cohort of
patients
Methods: We interrogated our hospital database including 1780 adult SCD
patients to provide new insights on biological determinants of cardiac charac-
teristics in SCD. Inclusion criteria were: homozygous or S-β0Thalassemia
patients having an echocardiography and steady state biological values before
hydroxyurea or blood transfusion. Exclusion criteria were patients less than 18
years old and pregnancy. SCD patients were compared with 25 age-matched
black healthy subjects. Echocardiography included M-mode, 2D, pulsed
Doppler and Left Ventricular tissue Doppler.
Results: 656 SCD patients were included in the analysis with a mean age of
31 years (25; 40).Compared to control, SCD had significant higher left ventric-
ular diastolic diameter indexed to body surface area (LVEDDind), left atria
diameter indexed (LADind), Cardiac Index (CI), and lower left ventricular ejec-
tion fraction (LVEF). Systolic pulmonary artery pressure (sPAP) was not differ-
ent between the two last groups. In SCD, LVEF was not correlated with Hb
(P=0.74) whereas CI and LVEDDind were (both R:0.25, P<0.0001). Systolic

dysfunction (LVEF<50%) was observed in only 3.4%. There was poor relation-
ship between LVEDD and CI (R=0.15, P=0.01). Patients were divided in quar-
tiles of CI and LVEDDind. Patients in the fourth quartiles (Q4) of LVEDDind
(median/range : 35 (34; 37)) and of CI (4.7 (4.5; 5.3)) versus the three others
quartiles (Q1-3) had significantly lower Hb, HbF and RBC, and higher lactate
dehydrogenase, bilirubin and Dense Red Blood Cells (DRBC). Determinants
of Q4 LVEDDind and CI using multivariate binomial regression analysis were
respectively lower Hb and HbF and lower RBC and HbF. Patients with two
alpha-thalassemia gene deletions had a significant lower CI and LVEDD.
Summary / Conclusion: In SS and S-β0Thalassemia SCD, cardiac remodel-
ing and elevated cardiac output are determined by hematologic variables asso-
ciated with the “hyper-hemolytic phenotype”.
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EFFECTS OF THE ANTI RANK LIGAND DENUSOMAB ON BETA THA-
LASSEMIA MAJOR-INDUCED OSTEOPOROSIS
M Abdeldaem Yassin1,* A Soliman2, S Alazawi3, H elayoubi3, r kamzoul3, 
V De Sanctis4
1Hematology/BMT, National centre for caree and research, 2Pediatric
endocrinology, HMC, 3Hematology/BMT, National centre for cancer care and
research, Doha, Qatar, 4pediatric and adolescent, Quisisana Hospital, Ferrara,
Italy

Background: Osteoporosis is defined as a metabolic bone disease character-
ized by low bone mass and microarchitectural deterioration of bony tissue lead-
ing to enhanced bone fragility and a consequent increase in fracture risk.Some
drugs proved effective to reduce vertebral and non-vertebral fracture risk. Deno-
sumab is a fully human monoclonal antibody to the receptor activator of nuclear
factor-κB ligand (RANKL), However the efficacy and safety of Denosumab in
BTM-induced osteoporosis has not been tested. This is the first study address-
ing this issue
Aims: To evaluate the efficacy and safety of anti RANK ligands on the biochem-
ical and radiological parameters of bone mineralization in patients with BTM-
induced osteoporosis. Radiological evaluation was done by DEXA scan (using
WHO criteria) and biochemical evaluation of bone turnover markers included
bone specific alkaline phosphatase and type 1 collagen carboxy telopetide
(1CCT). 
Methods: we studied 30 patients with BTM-induced osteoporosis as per WHO
criteria (T score of less than -1.0 being defined as osteopenic and a T score of
less than -2.5 being referred as osteoporotic). 19 males and 11 females aged
between 17 and 32 years, with full pubertal development (Tanner’s stage 5) at
the time of the study(T-scores between -2.5 and -4.0 at the lumbar spine [LS]
or total hip [TH]) . Their serum ferritin levels ranged from 500 to 5922 ng/mL
(mean= 2686 ng/ml). Every patient underwent DEXA scan as baseline and
after 12 months of Denosumab therapy. All patients were evaluated 
biochemically by checking their serum calcium, phosphorus, bone specific alka-
line phosphatase and 1CCT with the use of enzyme-linked immunosorbent
assay (ELISA) (Nordic Bioscience Diagnostics A/S) at baseline and 12 months
after starting Denosumab. Fasting serum samples were collected before and
1 and 6 months after the injection. Follicle stimulating hormone(FSH) ,Luteiniz-
ing hormone (LH) and testosterone (T) in males were measured at baseline and
repeated every 3months. Renal function and electrolytes including calcium and
phosphorus were measured at baseline and every two months. Circulating
parathyroid hormone (PTH) levels were checked at baseline and then every
3months. Patients with renal impairment, hypocalcaemia or hyperparathy-
roidism were excluded from the study. 60 mg of Denosumab was administered
subcutaneously twice yearly for a year. The mean bone mineral density T
scores were −2.7 at the lumbar spine, −1.8 at the total hip, and −2.1 at the
femoral neck.
Results: Denosumab therapy for a year was associated with a significant
increase in bone mineral density of 9.2% (95% CI, 8.2 to 10.1) at the lumbar
spine and 6.0% (95% CI, 5.2 to 6.7) at the total hip. Denosumab treatment
decreased serum TICCT levels by 56% at 1 month and normalized them in all
patients at 1 year. Significant correlations were found between bone mineral
density T score before and 1year after Denosumab in vertebral (r=0.752,
P<0.001) and both hips (r=0.758 respectively P<0.001). The most common
side effects were pain in the extremities (12%) and nausea (10%) of patients.
Hypocalcaemia was not reported in any patient. 
Summary / Conclusion: Denosumab therapy for a year significantly
decreased bone resorption and increased bone mineral density through inhi-
bition of RANKL and is associated with a rapid and sustained reduction in bone
turnover markers, a continuous marked increase in bone mineral density at ver-
tebral and hips of patients with BTM. However further studies are required to
confirm long-term effects of this therapy. 
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REFERENCE RANGES FOR BIVENTRICULAR VOLUMES AND EJECTION
FRACTION AND FOR LEFT VENTRICULAR MASS IN ADULT THA-
LASSEMIA INTERMEDIA PATIENTS WITHOUT MYOCARDIAL IRON OVER-
LOAD
A Meloni1, L Gulino1, D De Marchi1, C Gerardi2, S Vacquer3, G Calvaruso4, 
F Ferrara5, M Missere6, V Positano1, M Lombardi1, A Pepe1,*
1Cardiovascular MR Unit, Fondazione G. Monasterio CNR-Regione Toscana
and Institute of Clinical Physiology, Pisa, 2P.O.”Giovanni Paolo II” Sciacca ,
Distretto AG2 ASP Agrigento, Agrigento, 3Ospedale Microcitemico, Centro
Talassemici Adulti, Cagliari, 4 Ematologia II con Talassemia , Ospedale “V.
Cervello”, Palermo, 5Oncoematologia Pediatrica, Policlinico di Modena, Mod-
ena, 6Department of Radiology, Catholic University of the Sacred Heart, Cam-
pobasso, Italy

Background: Thalassemia intermedia (TI) patients were shown to have sig-
nificantly higher cardiac output and cardiac volumes with respect to thalassemia
major (TM) patients. So, to compare biventricular parameters in TI patients
with established ranges from TM may be misleading.
Aims: The aim of this study was to establish the ranges for normal biventricu-
lar volumes and ejection fraction (EF) and for left ventricular (LV) mass
assessed by cardiovascular magnetic resonance (CMR) in TI.
Methods: Among the 294 TI patients with >18 years of age enrolled in the
Myocardial Iron Overload (MIOT) network who underwent CMR, we selected
68 patients with no known risk factors or history of cardiac disease, normal
electrocardiogram, no myocardial iron overload (all the cardiac segments with
a normal T2* value) and no myocardial fibrosis. Biventricular parameters were
quantitatively evaluated in a standard way by SSFP cine images using MASS®
software. LV and right ventricular (RV) end-diastolic volume (EDV), end-systolic
volume (ESV) and stroke volume (SV) were normalized by body surface area
(EDVI, ESVI, SVI), as well as the LV mass.
Results: The selected patients had a mean age of 36.5±9.2 and 37 were males.
Biventricular volumes indexes were significantly larger in males than in females,
with the exception of the RV ESVI. The LV mass was significant higher in males
while the LV and the RV EFs were not different between the sexes. No signifi-
cant differences among TI regularly (N=36), sporadically (N=16) and no trans-
fused (N=16) were found in biventricular parameters, so no division was made
on the basis of the transfusional regimen.
The biventricular parameters are detailed in Table 1 with differentiation for sex.
Table 1 reports also the cut-off of normality defined as mean - 2 standard devi-
ation (SD) for the volumes and the LV mass and as mean - 1 SD for the EF (con-
sidering the high cardiac output state in anemic patients).
Summary / Conclusion: Reference ranges for biventricular volumes and func-
tion specific to adult TI patients were defined. These new reference ranges are
important for avoiding a misdiagnosis of cardiomyopathy in TI patients.

Table 1.
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CLINICAL PROGRESS IN FOUR CARRIERS OF BETA GLOBIN LOCUS
DELETIONS
J Nieto1,1,* E Fontanes1, F De La Fuente Gonzalo1, P Gradilla1, L Galán1, 
F González Fernández1, A Villegas1,2, S Salazar1, E Calderón1, E Ramírez1,
T López3, B de Mendiguren3, M Durán4, G Juan4, B Arrizabalaga5, S Erquia-
ga5, J Mediavilla1
1Hematology, Hospital Clínico San Carlos, 2on behalf of Spanish Erithropathol-
ogy Group, Madrid, 3Hematology, Hospital General de Burgos, Burgos, 4Hema-
tology, Hospital Universitario Son Espases, Mallorca, 5Hematology, Hospital de
Cruces, Bilbao, Spain

Background: The HBB locus contains several globin genes highly and specif-
ically expressed at different human development stages. The ε and γ genes are
expressed during embryogenesis and fetal development, respectively. The
adult erythropoiesis occurs in the bone marrow. Here, the δ and β genes begin
their expression. Located several Kb upstream the locus, the main regulatory

element leading to high globin expression is known as LCR (Locus Control
Region). Large DNA deletions may affect one or more of these genes, result-
ing in a thalassemic phenotype at the developmental stage in which the delet-
ed gene is required. When a deletion removes all globin genes in the locus, or
even when the deletion is limited to the LCR, a phenotype named εγδβ tha-
lassemia is produced. In this case, globin gene expression in the HBB locus is
abolished.
Aims: Here we present the genetic study and clinical progress of four εγδβ tha-
lassemic patients.
Methods: Four non related patients were submitted for genetic screening of
thalassemia because they showed a moderately-severe anemia at birth (patient
I: Hb 10,1 gr/dl; MCV 80,1 fl; MCH 25 pg; patient II: Hb5,7; MCV 63,5; MCH 20,1;
patient III: Hb 7,3; MCV 65,7; MCH 21,4; and patient IV: Hb 6,9; MCV 74,7; MCH
21,8 ). Patient IV was the only one requiring a sporadic blood transfusion for
the treatment of the anemia. The genetic screening was performed by MLPA,
with a commercial kit (P102-B2 HBB, MRC-Holland). This technique allows the
detection of any large deletion in a genetic region spanning more than 80 Kb,
including the HBB locus and the LCR. In order to follow the patients clinical
progress it has been compared theirs hematological indices at birth versus the
more recent data available (patient I at 7 years old: Hb 11,8; MCV 60,4; MCH
20,3; patient II at3,5 years old: Hb 10,6; MCV 59,8; MCH 18,6; patient III at2,5
years old: Hb 10,6; MCV 59,1; MCH 18,4; and patient IV at 2 years old: Hb 11,2;
MCV 53,2 ; MCH 17,9).
Results: MLPA showed that all patients were carriers for large deletions affect-
ing the genetic region studied here. Patients I to III have a deletion removing
more than 80Kb, including the LCR and all the globin genes. Patient IV is car-
rier for a deletion limited to the LCR and ε gene, leaving intact the remaining
globin genes in the locus. The clinical progress of all four patients is showed in
Figure 1.
Summary / Conclusion: There are 15 previously known deletions causing
εγδβ thalassemia. Most of these cases were de novo mutations. Parents of our
patients I to III showed a normal hematologic profile. Thus, it is plausible that
these deletions also were produced in a similar way that those cited above. In
contrast, the father of patient IV presents a thalassemic trait, so he could be a
carrier of the same deletion. In all our cases, the phenotypic substantially
improves over time, possibly occurring in parallel to fetal to adult globin switch-
ing. Interestingly, many of the previously known heterozygote carriers for this
kind of deletions have a clinical course marked by a variable moderate-severe
hemolytic anemia, followed by the hematological picture of normal HbA2 β tha-
lassemia trait in adult life. It is though that, somehow, fetal erythrocyte precur-
sors could be more supceptible to α globin chain excess than adult precursors.
However, the molecular basis responsible of both the phenotypic variability of
εγδβ thalassemias in the perinatal period and the subsequently remission of the
patients have not been explained so far.

Figure 1. 
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PITUITARY MRI IN CORRELATION WITH IRON OVERLOAD AND HYPOG-
ONADISM IN YOUNG THALASSEMIA MAJOR PATIENTS
M Elalfy1, A Adly1,* A Samir2
1Pediatrics, 2Radiodiagnosis, Ain Shams, cairo, Egypt

Background: Iron over load is common for patients with thalassemia major and
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other transfusion-dependent anemias. The toxic effects of iron include heart fail-
ure, diabetes, and hypogonadism. Hypogonadism is the most common
endocrinopathy in thalassemia major, with a prevalence rate of over 50% in mul-
ticenter studies. Early recognition of pituitary iron loading is imperative because
hypogonadism is only partially reversible by intensive chelation.
Aims: Our aim was to determine MRI signal intensity young beta-thalassemia
patients with transfusional iron overload. And to correlate MRI findings with
degree of hemosidrosis and gonadal dysfunction.
Methods: We recruited 56 patients divided into 2 groups; group 1 comprised
22 patients with hypogonadism (chronological age range :12.5-19.6 years) and
group 2 comprised 34 patients with normal gonadal function (chronological
age range :12 -16.6 years). Hypogonadism was defined clinically based on the
timing of secondary sexual characteristics or the need for sex hormone replace-
ment therapy. MR imaging of pituitary gland using 1.5 T unit with survey sagit-
tal T1-weighted image and a sagittal T2-weighted image on Fast Field Echo
sequence. Signal intensities were measured in consensus by the use of 3 oper-
ator-defined regions of interest . Thalassemia patients were subjected to ques-
tionnaire about data at diagnosis, age , disease duration ,chelation therapy,
blood transfusion with calculation of the mean pretansfusion hemoglobin and
transfusion index. Through clinical examination, weight, height standard devi-
ation scores, Pubertal stage assessment, bone age according to Greulich and
Pyle method as well as mean serum ferritin in the last 2 years prior to the study
and hormonal assay (Growth hormone, Gonadotropin-stimulating hormones
both basal and after stimulation). Patients were compared to 40 healthy age
and sex matched subjects served as controls.
Results: All studied patients had high seum ferritin (mean=3156.25± 740.38
μg/L) and they show significant reduction in their signal intensity of pituitary MRI
compared to controls (<0.001). Moreover there was significant reduction of
signal intensity in group 1 compared to group 2 (P<0.005). Negative correla-
tion was found between pituitary signal intensity and mean serum ferritin (r = -
0.78, P<0.001). Thalassemic patients with hypogonadism had significantly
higher serum ferritin, older age, lower height and weight SDS with lower mean
pituitary MRI signal intensity. Moreover thalassemia patients with hypogo-
nadism had significantly lower LH and GH basal levels and after stimulation
(P<0.05). A negative moderate correlation between pituitary MRI SI and age
(r= -0.48, P=0.002). Best cut off value for MRI signal intensity was 369 with sen-
sitivity of 87.5%, specificity 68 %, and diagnostic accuracy of 73%. o differen-
tiate between patients with and without hypogonadism.
Summary / Conclusion: The use of pituitary MRI signal intensity is a useful
noninvasive tool for detecting adenohypophyseal iron overload in patients with
transfusional hemosidrosis and for predicting the pituitary gonadal dysfunction

P402

HBH CONSTANT SPRING DISEASE (HBHCS) HAS LOWER SERUM FER-
RITIN RELATIVE TO LIVER IRON CONCENTRATION (LIC) COMPARED TO
DELETIONAL HBH DISEASE: IMPORTANCE OF LIC MEASUREMENT IN
HBHCS
A Ang1,* T Le2, R Tan2
1Haematology, Singapore General Hospital, 2Cardiology, National Heart Cen-
tre, Singapore, Singapore

Background: HbH Constant Spring disease (HBHCS) is a non-deletional HbH
disease which generally has a more severe phenotype than deletional HbH dis-
ease (HBH) due to its greater ineffective erythropoiesis from alphaCS chains
accumulation within the erythroid precursors. Therefore, there may be differ-
ences in the correlation of serum ferritin (SF) with liver iron concentration (LIC)
between HBHCS and HBH.
Aims: This retrospective study aims to investigate the difference in the corre-
lation of SF with LIC between HBHCS and HBH. 
Methods: T2* measurement by CMRtools is available to our patients (pts) as
the mode of non-invasive liver iron assessment. We included all HBHCS and
HBH pts within an adult haematology unit who ever had liver T2* and SF meas-
ured within 3 months of the T2*. Beta thalassemia intermedia (TI) pts were also
selected for comparisons with the HBHCS pts as TI had been repeatedly shown
in published studies to have lower than expected SF to LIC ratio. Pts with active
hepatitis B or C and infections at the time of SF measurement were excluded.
The pts selected had liver T2* and SF assessments prior to regular iron chela-
tion. Liver T2* was converted to LIC (in mg/g dw) using calibrations previous-
ly derived by Garbowski M W et al [Reference: Calibration of Improved T2*
Method for the Estimation of LIC in Transfusional Iron Overload. Blood (ASH
Annual Meeting Abstracts), 2009; 114: 2004.]. Data on baseline characteristics
and correlation of SF with LIC were retrospectively collected and compared
between HBHCS and other types of thalassemia (HBH and TI). Statistical sig-
nificance was taken as a two-tailed P-value of <0.05.
Results: 7 HBHCS, 13 HBH and 12 TI were included. No HBHCS and TI pts
were transfusion dependent. Four HBH pts required intermittent transfusion for
symptomatic anaemia while the rest did not. At the time of T2* HBHCS pts were
similar in age (median 53 (18-57) years) as HBH pts (median 56 (41-78) years,
P=0.251) but were significantly older than the TI pts (median 28 (18-61),
P=0.035). Overall, 53% of pts were males and 25% had splenectomy. There
were no significant differences in the proportion of males (P>0.350) and

splenectomy (P >0.270) between HBHCS and other types of thalassemia. SF
was measured at a median of 17 (0-85) days within T2* assessment and were
not significantly different between HBHCS, HBH and TI (P > 0.663). There was
a positive correlation between SF and LIC for HBHCS (R2= 0.8, P=0.007),
HBH (R2= 0.6, P=0.001) and TI (R2= 0.9, P=0.000). SF of HBHCS pts (medi-
an 1345 (904-1874) mcg/L) did not differ significantly from HBH pts (median
1278 (422-6322), P=0.663) and yet had significantly higher LIC (median 19.5
(6.7-30.7) mg/g dw) than HBH patients (median 9.1 (3.5-22.2) mg/g dw,
P=0.022). TI pts have similar SF (1487 (299-4616) mcg/L, P =0.933) and LIC
(median 18.4 (4.5-34.1) mg/g dw, P=0.966) as HBHCS pts. HBHCS pts had sig-
nificantly lower SF to LIC ratio (median 65 (56-134) mcgL-1/ mgg-1dw) than
HBH pts (median 125 (48-285) mcgL-1/ mgg-1dw, P=0.013). They had similar
SF to LIC ratio as the TI pts (median 68 (26-136) mcgL-1/mgg-1dw, P=0.612).
The difference in the correlation of SF with LIC between HBHCS and HBH was
also reflected by the linear regression graphs which had significantly different
slopes (P=0.013, Figure 1). We have shown that SF and LIC correlations are
not uniform across all types of HbH disease. HBHCS has lower SF relative to
LIC compared to HBH, and may be similar to non-transfusion dependent TI
which has been well established to have lower than expected SF to LIC ratio.
This may be explained by the greater ineffective erythropoiesis in HBHCS,
resulting in more hepcidin suppression, iron absorption and iron release from
the reticuloendothelial system, thereby leading to lowering of SF relative to
LIC compared to HBH.
Summary / Conclusion: Iron load in HBHCS needs to be monitored different-
ly from the more common HBH. SF may underestimate the degree of iron over-
load in HBHCS pts who need LIC measurement for more accurate total body
iron load assessment, especially for decision-making on the initiation of iron
chelation.

Figure 1. Serum ferritin vs liver iron concentration.
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AN AUTOMATIC METHOD FOR MYOCARDIAL T2* CURVE FITTING IN
THALASSEMIA PATIENTS WITH SEVERE IRON OVERLOAD
V Positano1, A Meloni1, L Gulino1, A Peluso2, M Romeo3, M Lendini4, 
F Santarelli1, L Landini1, A Vallone5, C Ascioti6, M Lombardi1, A Pepe1,*
1Cardiovascular MR Unit, Fondazione G. Monasterio CNR-Regione Toscana
and Institute of Clinical Physiology, Pisa, 2Microcitemia , Azienda Unità Sani-
taria Locale TA/1, Taranto, 3 U.O. Talassemie ed Emoglobinopatie , Ospedale
Ferrarotto CT Az. Osp. Universitaria Policlinico Vittorio Emanuele, Catania,
4Centro trasfusionale , Osp. Giovanni Paolo II, Olbia, 5Istituto di Radiologia Az.
Osp. “Garibaldi” , Presidio Ospedaliero Nesima, Catania, 6 Struttura Complessa
di Cardioradiologia, UTIC P.O. “Giovanni Paolo II”, Lamezia Terme, Italy

Background: Myocardial iron overload assessment by multislice multiecho
T2* technique is used in the clinical management of thalassemia major (TM)
patients. Signal decay curves are extracted from the 16 left ventricular (LV) seg-
ments and the fitting of these curves to a mono-exponential model provides the
corresponding T2* values. In patients with severe cardiac iron overload, where
signal will decay quickly becoming comparable to image noise, manual trun-
cation of signal decay curves excluding later echo times (TEs) is adopted.
Aims: In this study an automatic truncation method avoiding the variability
associated with the manual selection of the truncation point is introduced and
validated.
Methods: Twenty patients (13 males, age 33±7 years) enrolled in the MIOT
Network and diagnosed for severe iron overload (T2*<10 ms) were considered.
Using a previously validated software the segmental T2* values were evaluat-
ed by the standard methodology (i.e. manual truncation). Images were inde-
pendently analysed by the developed automated approach. The percentage fit-
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ting error e was computed as the root mean square error between the signal
decay curve and the mono-exponential model normalized to the mean value of
the signal. If e was >5%, the algorithm cut-off the last TE and performed again
the fitting. The procedure was iterated until the error become <5% or the num-
ber of TEs become equal to three. To assess the inter-operator variability, the
dataset was processed by a second operator.

Figure 1. 

Results: The Coefficient of Variability (CoV) for inter-observer variability was
6.82±4.01%. The CoV between automated and manual analysis was 6.15±3.92
%, not significantly different from inter-observer variability (P=0.332). No sig-
nificant difference was detected between mid-septum and global T2* values
evaluated with manual and automated procedure (P=0.26 and P=0.91, respec-
tively). The figure shows the Bland-Altmann plots. The mean fitting error was
not significantly different in manual and automated analysis (4.10±2.11 vs.
4.52±2.12, P=0.53). In segmental analysis, no significant differences were
found between manual and automatic procedure (P>0.01 for all segments).
Summary / Conclusion: Truncation of signal decay curve needed to compen-
sate for low signal in later echoes in patients with severe iron overload can be
effectively automatized avoiding operator induced variability.
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MOVEMENT ABNORMALITIES IN THE LEFT VENTRICLE OF THA-
LASSEMIA MAJOR PATIENTS
A Meloni1, L Gulino1, T Casini2, P Sanna3, B Piraino4, M Smacchia5, M Res-
ta6, E Chiodi7, C Salvatori8, V Positano1, M Lombardi1, A Pepe1,*
1Cardiovascular MR Unit, Fondazione G. Monasterio CNR-Regione Toscana
and Institute of Clinical Physiology, Pisa, 2Centro Talassemie ed Emoglo-
binopatie , Ospedale Meyer, Firenze, 3Ambulatorio Trasfusionale Servizio
Immunoematologia e Medicina Trasfusionale, Dipartimento dei Servizi   P. O.
San Francesco. ASL Nuoro, Nuoro, 4U.O. Genetica e Immunologia Pediatrica,
Policlinico “G. Martino”, Messina, 5DAI PEDIATRIA – UOC Oncoematologia,
Policlinico Umberto1, Roma, 6Struttura Complessa di Radiologia , OSP. SS.
Annunziata ASL Taranto, Taranto, 7Servizio Radiologia Ospedaliera-Universi-
taria, Arcispedale “S. Anna” di Ferrara, Ferrara, 8Fondazione G. Monasterio
CNR-Regione Toscana and Institute of Clinical Physiology, Pisa, Italy

Background: Movement abnormalities of the left ventricle (LV) have been
reported in thalassemia major (TM) patients. Movement abnormalities can be
detected through a qualitative analysis of cine MR images. Moreover, MR is the
gold standard technique for the evaluation of myocardial iron overload (MIO),
biventricular global systolic function and myocardial fibrosis. 
Aims: The aim of this study was to investigate the relationships between move-
ment abnormalities and MIO, left ventricular (LV) function and myocardial fibro-
sis.
Methods: CMR (1.5T) was performed in 1092 TM patients (537 male; 30.6±8.5
years) enrolled in the Myocardial Iron Overload in Thalassemia (MIOT) Network.
Cine SSFP images were acquired in vertical and horizontal long-axis, and in
sequential 8-mm short-axis plans (gap 0 mm) from the atrio-ventricular ring to
the apex. These sequence were used to evaluate the wall motion and to quan-
tify LV volumes and ejection fraction (EF) by means of the MASS software in a
standard way. For MIO assessment, three parallel short-axis views of the LV
were acquired using a T2* GRE multi-echo sequence. To detect myocardial
fibrosis, late gadolinium enhanced (LGE) images were acquired in the same
views as used for cine images after the gadobutrol (1.0 mol/l) (0.2 mmol/kg)
intravenous administration. During image analysis the 17-segment LV model of
the standard AHA/ACC was taken into account. On the cine images, segmen-
tal wall motion was visually assessed by skilled observers (with at least 5 years
of experience in CMR) and scored as 1=normal, 2=hypokinesia, 3=akinesia and

4=dyskinesia. The T2* value in all segments as well as the global value were
calculated. Presence/absence of enhancing area was assessed for each seg-
ment.

Table 1.

Results: Abnormal motion of LV was found in 66 (6%) patients: 60 were hypo-
kinetic while 6 were dyskinetic. Our data demonstrated predominant involve-
ment of wall motion abnormalities in the medium anterior, anterolateral and
septal segments. Table 1 shows the comparison between patients with normal
and abnormal motion. Patients with abnormal motion were significantly older,
they had significantly lower global heart T2* value and a significantly higher
number of segments with T2*<20 ms. Left volumes and mass indexed by body
surface area were significantly higher in patients with abnormal motion while
the EF was significantly lower. LGE areas were detected in 196 patients (18%)
and they were predominantly located in the mid-ventricular septum. There was
a significant correlation between the presence of enhancement and the abnor-
mal motion.
Summary / Conclusion: Movement abnormalities in the left ventricle were not
really frequent in TM patients but were associated with age, MIO, LV dilation
and dysfunction, and myocardial fibrosis.
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CLINICAL CHARACTERISTICS AND EVOLUTION OF 78 DELAYED TRANS-
FUSION REACTION AMONG SICKLE CELL DISEASE PATIENTS
A Habibi1,* C Guillaud2, M Michel2, K Razazi3, C Rieux4, P Bartolucci1, D
Bachir1, J Gellen-Dautremer1, A Mekontso-Dessap3, B Godeau2, F Noizat-
Pirenne5, F Galacteros1
1Unité des Maladies Génétiques du Globule Rouge, 2Médecine Interne, 3Réani-
mation médicale, 4Hémovigilance, 5Etablissement français du sang, Ile de
France INSERM U955, Hopital Henri Mondor, Créteil, France

Background: Patients with sickle cell disease (SCD) are exposed to delayed
hemolytic transfusion reaction (DHTR), which is a life-threatening complication
The diagnosis is based on the analysis of the post transfusional hemoglobin A
level. 
Aims: Our objective was to describe the clinical characteristics and outcome
of DHTR episodes among adults with SCD. 
Methods: We retrospectively analyzed 78 episodes of DHTR that have
occurred in 54 patients with SCD (52 hemoglobin S/S, 1 S/C and 1 S/ ß) fol-
lowed in our national referral center over a 12 years period. 
Results: Transfusions were indicated to treat an acute complication such as
an acute chest syndrome in 46.2% of the cases, or to avoid any complication
(cerebral vasculopathy, during pregnancy..) in 53.8% of the cases (see table). 
Regarding the characteristics of the DHTR episodes, in 52 over 78 cases
(66.6%), a secondary hospitalization after discharge was required, while the oth-
er patients stayed hospitalized beween the transfusion and the DHTR. The
diagnosis was seldom made at the emergency department. The clinical pres-
entation was a painful vaso-occlusive crisis in 75% of cases, an acute chest syn-
drome in 34% of cases. The median delay between transfusion and the first clin-
ical sign of DHTR was 11 days [3-22]. The most frequent clinical manifestation
was the presence of reddish urine (73/78). The mean lower hemoglobin level
was 5.5 +/- 3.5 g/dl observed on average at 12 +/- 5 days after the transfusion.
The mean highest level of lactico-dehydrogenase level was 1715 +/- 1283 UI/l
at day 11+/-4. A management in intensive care unit was required in 34 (43%)
cases and five patients died. In 30 cases (38%), another transfusion was decid-
ed, including 21 patients for whom the diagnosis of DHTR was not initially
made. Five transfusions were decided because of multiple organ failure. The
analysis of the hemoglobin A level revealed that 80% of the transfusions were
ineffective at day 15. An allo-antibody was identified in 41% of cases. In term
of management, recombining erythropoietin (Epo) either alone was used in 36
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cases (46%) cases, intravenous immunoglobulin in 4 cases (combined with Epo
in 2 cases), corticosteroids and Epo in 3 cases and rituximab + Epo in a sin-
gle case.
Summary / Conclusion: DHTR is a severe and often misdiagnosed compli-
cation of transfusion in SCD patients with a high mortality rate. The indication
for transfusion in patient with a history of DHTR must be highly restricted tak-
ing carefully into account the risk/benefit ratio. The early identification of DHTR
is of major importance in order to rapidly start supportive care measures and
to avoid any other harmful transfusion. Studies are ongoing to find the best ther-
apeutic approach for DHTR. 

Table 1.

Clinical sickle cell disease and other anemias

P406

RELATIVELY LOW MORTALITY OF SICKLE CELL PATIENTS WITH ELE-
VATED TRICUSPID REGURGITANT JET FLOW VELOCITY AFTER
EXTENDED FOLLOW UP IN A DUTCH COHORT
M Schimmel1,2,* E van Beers1, C van Tuijn1, E Nur1, A Rijneveld3, M Gillavry4,
A Duits5, D Brandjes2, J Schnog6, B Biemond1
1Hematology, Academic Medical Center, 2Internal Medicine, Slotervaart Hos-
pital, Amsterdam, 3Hematology, Erasmus Medical Center, Rotterdam, 4Cardi-
ology, Slotervaart Hospital, Amsterdam, Netherlands, 5Red Cross Blood Bank
Foundation, 6Hematology/Oncology, Sint Elisabeth Hospital, Willemstad,
Curaçao

Background: Elevated tricuspid regurgitant jet flow velocity (TRV) is reported
to be an independent risk factor for early death in patients with sickle cell dis-
ease (SCD) with mortality rates as high as 40% after a median follow up of 40
months. We previously reported a mortality rate of 8% in a Dutch cohort of 85
ambulatory sickle cell patients with an elevated TRV (≥2.5 m/s) using trans-tho-
racic echocardiography after a follow up of 53 months.
Aims: The aim of the current study was to determine the mortality rate after an
extended follow-up period and to investigate the relation between baseline ele-
vated TRV and mortality in this well described cohort.
Methods: After obtaining informed consent, consecutive patients with SCD
(HbSS, HbSC, HbSβ0 or HbSβ+) were included in a prospective observation-
al study and were followed by regular outpatient visits, including laboratory
testing and repeated echocardiography. Baseline TRV, as well as laboratory val-
ues, were related to outcome. For statistical analysis, patients were divided in
patients with relatively severe genotypes (HbSS/HbSβ0-thalassemia) and
patients with relatively milder genotypes (HbSC/HbSβ+-thalassemia). The study
protocol was approved by the local medical ethical committee.
Results: In 81 of 85 patients baseline echocardiography was performed. In 25
patients (31%) a TRV ≥ 2.5 m/s was measured (39% in HbSS/HbSβ0-thal patients
and 12% in HbSC/HbSβ+-thal patients). A TRV >2.9 m/s was measured in 2
patients (both HbSS). Median follow-up for the whole group was 82 months (IQR:
75-85). Four patients were lost to follow-up, including 1 patient with a baseline
TRV ≥ 2.5 m/s (2.65). During follow-up twelve patients (11 HbSS and 1 HbSβ0-
thal) died. The death rate for patients with a TRV ≥2,5 m/s was 20% versus
12.5% for patients with a TRV <2.5 m/s (Hazard Ratio of 1.6 (CI 0.5-5.2, P=0.4).
In two of the patients who died without an elevated TRV at baseline, a TRV ≥2.5
m/s was measured during follow-up. Median age at death was 53 years (37-60)
as compared to a median age of 34 (28-47) in survivors. NT-proBNP and BNP
levels were significantly higher at baseline in patients who deceased (177 pg/mL;
77-871 and 179 pg/mL; 40-340) versus levels in survivors (52 pg/mL; 34-108,
P<0.001 and 31 pg/mL; 17-71, P<0.001 respectively). Hazard ratio for patients
with NT-proBNP ≥160 pg/mL at baseline was 10 (CI 2.9-34.4, P<0.001) versus
patients with NT-proBNP levels <160 pg/mL at baseline. No difference in base-
line HbF%, leukocyte count, or total bilirubin level was observed between sur-
vivors and non-survivors while haemoglobin concentration (P=0.005), LDH
(P=0.017) and ferritin (P<0.001) differed significantly. 
Summary / Conclusion: After a median follow-up of 82 months, we observed
a mortality rate of 20% in patients with a TRV ≥2.5 m/s which, in contrast to pre-
vious studies, appeared not to be a risk factor for death in our study. NT-proB-
NP plasma level > 160 pg/mL appeared to be a strong risk factor for early
death.

Figure 1. 
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PRASUGREL IN CHILDREN WITH SICKLE CELL DISEASE: PHARMACO-
KINETIC AND PHARMACODYNAMIC CHARACTERISTICS FROM AN
OPEN-LABEL, ADAPTIVE-DESIGN, DOSE-RANGING STUDY
L Styles1,* J Jakubowski2, D Heiselman2, L Heath2, C Zhou2, R Redding-
Lallinger3, M Heeney4, C Quinn5, C Parikh6, S Rana6, Ju Kanter7, D Small2, B
Moser2, K Winters2
1Children’s Hospital and Research Center, Oakland, 2Eli Lilly and Company,
Indianapolis, 3University of North Carolina, Chapel Hill, 4Boston Children’s Hos-
pital, Boston, 5Cincinnati Children’s Hospital Medical Center, Cincinnati,
6Howard University, Washington, DC, 7Tulane University School of Medicine,
New Orleans, United States

Background: There are few approved treatments for children with sickle cell
disease (SCD) who experience painful vaso-occlusive crises (VOC). Evidence
suggests a pathophysiologic role of platelets in VOC. Thrombocytosis is com-
mon and markers of platelet activation are elevated in SCD. Platelet activation
is partially mediated by adenosine diphosphate (ADP) released as a result of
inflammation induced by chronic hemolysis in SCD. Therefore, platelets are a
possible therapeutic target to decrease the frequency and severity of VOC. We
studied prasugrel, an irreversible P2Y12 platelet ADP-receptor antagonist that
reduces platelet reactivity and aggregation, in children with SCD.
Aims: The primary aim was to characterize the relationship between prasug-
rel dose, exposure to prasugrel active metabolite (Pras-AM), and platelet inhi-
bition in children with SCD.
Methods: We conducted a two-part Phase2, open-label, multi-center, adaptive-
design, dose-ranging, pharmacokinetic (PK) and pharmacodynamic (PD) study
of prasugrel in children (2–17 years) with SCD (HbSS and HbSβ0-thalassemia
genotypes). PD was assessed using vasodilator-associated stimulated phos-
phoprotein (VASP) and VerifyNow® (VN) P2Y12 assays. PK analysis of Pras-
AM was performed by calculating area under the concentration-time curve.
Part A: Patients received up to 3 single doses of prasugrel, separated by 14±4
days. Treatment was initiated with prasugrel doses expected to be sub-thera-
peutic, and doses were then modified based on PD responses to previous dos-
es. Part B: Doses were administered once daily for 14±4 days. The initial dose
was chosen to target ~30% platelet inhibition at steady state. The second dose
was titrated up or down for each patient based on the response to the first
dose.

Figure 1. (A) regression analysis with 95% PI. (B,C,D) comparison with
mixed model analysis for all treatments.

Results: Data were collected from a total of 24 patients in Part A and 18 patients
in Part B. In Part A, a single-dose range of 0.30–0.50 mg/kg led to a VN P2Y12
reaction units (PRU) of 197±96 (mean±SD), VASP platelet reactivity index (PRI)
of 41±22, and platelet inhibition (VN device reported) of 41±27%. Pras-AM
exposure increased with dose and correlated significantly with PRU (r=-0.72)
and PRI (0.-78; Figure 1A). In Part B, first dose produced ~30–60% platelet inhi-
bition for 6 patients (~33%), and over the 2 dosing periods with the titration strat-
egy, no patient failed to meet the minimum PD response of 30% on the 0.12
mg/kg dose, and only 1 patient exceeded the maximum PD response of 60%
on the lowest dose of 0.06 mg/kg. PRU and PRI were significantly decreased
and platelet inhibition was significantly increased in patients given 0.12 mg/kg

compared to 0.06 or 0.08 mg/kg (Figure 1B-D;* P<0.05).  Overall, six serious
adverse events related to SCD occurred in 4 patients. There were 3 mild hem-
orrhagic adverse events in Part B (epistaxis, eyelid bleeding, wound hemor-
rhage); 2 were possibly related to prasugrel. No patients discontinued study par-
ticipation due to an adverse event.
Summary / Conclusion: Prasugrel appeared to be safe and well tolerated in
this small patient sample. The trend toward higher exposure and platelet inhi-
bition with increasing dose and variability in PD responses was generally con-
sistent with previous studies in adult subjects. A majority of patients (11/18;
61%) were titrated to a prasugrel dose that resulted in 30–50% platelet inhibi-
tion. These results support the initiation of a Phase 3 trial designed to assess
efficacy of prasugrel in reducing VOC in children with SCD.
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A MONOCENTRIC, PROSPECTIVE, OBSERVATIONAL STUDY ON VASO-
OCCLUSIVE CRISIS (VOC) IN ADULT SICKLE-CELL DISEASE (SCD).
CHARACTERISTICS AND PREDICTIVE SCORE OF SECONDARY ACUTE
CHEST SYNDROME (PRESEV STUDY)
P Bartolucci1,* A Habibi1, M Khellaf2, F Roudot-Thoraval3, S Moutereau4, 
A Lascaux5, A Santin6, Y Levy5, F Galactéros1, b godeau2
1Unité des maladies génétiques du globule rouge. IMRB U955 équipe2, CHU
Henri Mondor. APHP. UPEC. INSERM, 2Service de médecine interne, 3Pôle
Recherche Clinique - Santé Publique, CHU Henri Mondor. APHP. UPEC, 4Bio-
chimie–Pharmacotoxicologie, CHU Henri Mondor. APHP. UPEC., 5Service d’Im-
munologie Clinique, CHU Henri Mondor. APHP. UPEC. INSERM, 6Service d’Ac-
cueil des Urgences, CHU Henri Mondor. APHP. UPEC., Créteil, France

Background: Vaso-Occlusive Crisis (VOC), the most common manifestation
of SCD, is the first cause of death, particularly when complicated by an acute
chest syndrome (ACS). However, no data are available on follow-up differ-
ences between patients hospitalized for uncomplicated VOC and those who will
develop ACS. We report results on hospitalization for VOC from patients
enrolled in the PRESEV study.
Aims: Our aims were to better characterize hospitalized VOC and find a pre-
dictive score of secondary ACS
Methods: This prospective, monocenter, observational trial included homozy-
gous SCD patients, ≥18 years old with severe VOC requiring admission to our
university hospital’s Adult Sickle-Cell Referral Center. This study was conduct-
ed in accordance with the Declaration of Helsinki principles, Good Clinical Prac-
tice guidelines, and local laws and regulations. Severe VOC was defined as pain
or tenderness, affecting at least 1 part of the body, e.g. limbs, ribs, sternum,
head (skull), spine and/or pelvis, that required opioids and was not attributable
to other causes. ACS was defined as the association of 2 criteria among chest
pain, radiologic infiltrate and auscultatory abnormality. Patients could be
enrolled in the trial more than once if their hospitalizations were separated by
≥1 months. Exclusion criteria were: ACS on day of inclusion, pregnancy, hos-
pitalization for >24 h, chronic blood-exchange transfusion (BET), transfusion
impossibility, severe complication requiring transfusion at admission, proven
sepsis, surgery <15 days earlier. Patients were divided into 2 groups: VOC
(without ACS) and those with secondary ACS; all were treated according to the
French guidelines. Steady state was defined as a consultation ³1 months after
an acute clinical event (VOC, infection, ACS, or any other clinical event requir-
ing hospitalization and/or blood transfusion) and ³3 months after last blood
transfusion. Results are expressed as mean±SD.
Results: 250 VOC were included. Among them, 18.8% developed a second-
ary ACS which appeared a mean of 3.2±2.75 days after admission. For the VOC
and ACS groups, respectively, mean ages were comparable (30.8±7.1and
31.1±8 years), as were F/M sex ratios (1 and 1.18). The percentage of patients
treated with hydroxyurea at inclusion in the two groups was similar (31.5% in
VOC group, 38.3% patients in ACS group). Lengths of hospitalization were
respectively 5.24±3.9 and 9.98±5.8 for the VOC and ACS groups. BET was
required in 2.5% VOC and 44.6% ACS, according to French guidelines. Patients
were readmitted within 2 weeks after hospitalization discharge in 12.3% VOC
and 10.6% ACS (6.9±3.4 and 8.8±2.9 days respectively). No patient died. The
multivariate analysis provided a predictive score for ACS at admission with a
negative predictive value of 94.6%.This composite score includes one clinical
and two easily available biological parameters.
Summary / Conclusion: This observational prospective trial on adult SCD
patients gives new insights in ACS incidence during hospitalization for VOC and
provides for the first time a predictive score for secondary ACS. This score
should be to validate in an international study. 
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FINAL RESULTS FROM THE MULTICENTER COMPACT STUDY OF COM-
PLICATIONS IN PATIENTS WITH SICKLE CELL DISEASE AND UTILIZA-
TION OF IRON CHELATION THERAPY: A RETROSPECTIVE MEDICAL
RECORDS REVIEW
L Jordan1,2, P Adams-Graves3, J Kanter-Washko4, P Oneal5, M Sasane6,*

F Vekeman7, C Bieri8, A Marcellari6, M Magestro6, Z Gorn8, M Duh9
1Sickle Cell Disease Association of America, Baltimore, 2Miller School of Med-
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icine, University of Miami, Miami, 3College of Medicine, University of Ten-
nessee, Memphis, 4School of Medicine, Tulane University, New Orleans,
5Department of Medicine, Howard University, Washington, 6Novartis Pharma-
ceuticals Corporation, East Hanover, United States, 7Analysis Group, Inc.,
Montreal, Canada, 8Analysis Group, Inc., Washington, 9Analysis Group, Inc.,
Boston, United States

Background: The life expectancy of individuals with SCD is increasing. As
these individuals age, they are at risk of developing significant morbidities and
SCD-related complications. Throughout their course of care, individuals with
SCD may receive acute, episodic and chronic blood transfusions, which may
result in multi-organ iron burden. Substandard treatment of iron toxicity is direct-
ly related to increased morbidities and complications in all age groups. Early
detection and appropriate intervention may prevent or delay the onset of dam-
aging health outcomes associated with iron overload.
Aims: Describe the SCD complication rates, blood transfusion patterns, iron
chelation therapy (ICT) use, and associated resource utilization in SCD patients
≥16.
Methods: Medical records of SCD patients ≥16 were retrospectively reviewed
between 08/2011 and 07/2012 at three US tertiary care centers. Patients were
observed from their first visit after age 16 until the earliest of death, loss to fol-
low-up, or last patient record. Three patient cohorts were defined based on
cumulative units of blood received and ICT history: <15 units of blood and no
ICT (Cohort 1 [C1]), ≥15 units of blood and no ICT (Cohort 2 [C2]), and ≥15 units
of blood and ICT (Cohort 3 [C3]). SCD complications recorded from patient
charts per patient per year (PPPY) were reported and compared among cohorts
using rate ratios (RRs). For the young adult subset, only complications and
resource utilization observed between ages 16 and 30 were analyzed.
Results: Cohorts1,2, and 3 consisted of 69, 91, and 94 patients, respectively.
Mean (range) age at index date was similar across cohorts (27 years [16-65]).
Mean length of observation was shorter among patients in C1 (years, C1: 6.6;
C2: 8.2; C3: 8.1). The rate (95% CI) of any SCD complications PPPY was high-
est in C2: 3.02 (2.89-3.14), followed by C3: 2.26 (2.16-2.37), then C1: 1.66
(1.54-1.77). For all patients, pain was the most frequent SCD complication
(74%) and the most common reason for IP (76%) and ER (82%) SCD compli-
cation related visits. Among transfused patients (C2, C3), those not receiving
ICT were more likely to experience any SCD complication (RR [95% CI] C2 vs.
C3: 1.33 [1.25-1.42]), and pain (RR [95% CI] C2 vs. C3: 1.55 [1.44-1.68]) than
those who did. Similar trends were observed in ER and IP visits associated with
any SCD complications (RR [95% CI], C2 vs. C3, ER: 1.94 [1.70-2.21]; IP:
1.61 [1.45-1.78]) and pain (RR [95% CI], C2 vs. C3, ER: 2.05 [1.78-2.37]; IP:
1.89 [1.67-2.13]), but not in outpatient visits. These trends were more pro-
nounced in young adults (any SCD complications: RR [95% CI], C2 vs. C3, ER:
2.45 [2.10-2.87]; IP: 1.93 [1.69-2.21]; pain: RR [95% CI], C2 vs. C3, ER: 2.48
[2.08-2.97]; IP: 2.14 [1.82-2.50]). Similarly, pain was the most frequent SCD
complication (71%), and the most common reason for ER (80%) and IP (77%)
SCD complication related visits; followed by infections [ER (8.3%), IP (7.0%)].
Summary / Conclusion: SCD complication rates, including pain, and associ-
ated IP and ER visits were higher among young adult transfused (C2, C3) SCD
patients. Among transfused patients, those receiving ICT were less likely to
experience complications than those without ICT. This trend, pronounced in
young adults, underscores the necessity to avoid an interruption in the man-
agement of care as they transition from a pediatric to an adult doctor. Our
results reinforce the importance of screening and treatment for iron overload
in transfused individuals.

Table 1. Rate and rate ratio of SCD complications by type of setting.
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NEWBORN SCREENING FOR SICKLE CELL DISEASE IN BRUSSELS, 
A PROGRAM WITH AN ONGOING CLINICAL OUTCOME IMPROVEMENT 
P Quoc Le1,* B Gulbis2, L Dedeken1, A Vanderfaeillie3, C Heijmans1, 
C Vermylen4, S Huybrechts1, C Devalck1, F Cotton2, B Nguyen5, F Vertongen6,
M Mujinga1, A Ferster1
1Hemato-Oncology, Hôpital Universitaire Des Enfants Reine Fabiola, ULB,
2Clinical Chemistry, Hôpital Erasme, ULB, 3Pediatrics, Hôpital Saint Pierre,
ULB, 4Hemato-Oncology, Cliniques Universitaires Saint Luc, 5Scientist Com-
puter, 6Clinical Chemistry, Hôpital Saint Pierre, ULB, Brussels, Belgium

Background: Early identification of sickle cell disease (SCD) by newborn-
screening (NS) is well established to be an efficient and practical tool in enhanc-
ing the health care of affected patients with SCD.
Aims: The aim of our study, conducted in Brussels Region, was to assess
whether there is an ongoing improvement of clinical outcome of children with
SCD detected by the NS program.
Methods: Universal NS was progressively implemented in Brussels starting
within a few maternity wards in 1994 and extending to all maternity wards in
2000. Children identified with SCD progressively benefited from comprehen-
sive expert medical care in three dedicated reference centers. Care included
edu cation, prevention, emergency and specific out-patient and in-patient treat-
ments. To evaluate the improvement in comprehensive care, we reviewed data
of children born from January 1st 2000 to December 31st 2003 (group A) and
from January 1st 2005 to December 31st 2008 (group B). All data were record-
ed from January 1st 2000 to December 31st 2005 for group A and from Janu-
ary 1st 2005 to December 31st 2010 for group B. Both groups had the same
follow-up period accounting for 118 patient-years in group A and 259 patient-
years in group B. Median follow-up was 3.5 yrs (range 2.06-5.83 yrs) and 4.1
yrs (range 2.08-5.96 yrs) in group A and B respectively. The major events such
as septicemia, anemia, dactylitis, vaso-occlusive event (VOC), acute chest
syndrome (ACS), symptomatic neurological events and hospital days were
reviewed and compared during the study follow-up between the two groups.
The reasons for hospitalization that were selected were: septicemia, pneumo-
nia, urinary tract infection, osteomyelitis, gastroenteritis, VOC crisis, dactylitis,
ACS, acute splenic sequestration, aplastic episodes and neurologic events.
Several biological parameters were also reviewed.
Results: Among the 98 patients identified with SCD at birth, 33 (16 girls and
17 boys) and 65 (37 girls and 28 boys) belonged to group A and B, respective-
ly. In group A, 25 children were HbSS, 2 HbSβ+ and 6 HbSC. In group B, 53
were HbSS, 5 HbSβ°, 5 HbSβ+ and 2 had an other genotype. Most of the
patients developed at least one major adverse event during the study period.
The proportion of patients having presented severe anemia and acute chest
syndrome was significantly lower in group B than in group A. The higher rate
of septicemia in group A could be due to the delayed implementation of nation-
al vaccination for Streptococcus pneumonia or to the poor prophylactic peni-
cillin compliance. No difference was observed between both groups for dactyli-
tis, VOC and clinical neurological event. No patient died during the study peri-
od. Hematological parameters at one year of age were not different between
both groups.
Summary / Conclusion: In conclusion, newborn screening is obviously rec-
ognized as a precious tool to identify patients with SCD. However, it must be
part of a comprehensive care program. Our results demonstrated that its sus-
tained effectiveness is really and clearly proven when it is coupled with a com-
prehensive and dedicated treatment program including close and regular par-
ent education. This ongoing assessment should be performed to monitor and
improve the screening program. Thereby the progressively implementation of
comprehensive care has improved over time the quality of SCD management
and then the outcome of patients in Brussels Region.

P411

ENDOTHELIAL NITRIC OXIDE SYNTHASE GENE INTRONE4 VNTR POLY-
MORPHISM IN SICKLE CELL DISEASE AND TRANSFUSION-DEPENDENT
Β-THALASSEMIA MAJOR: RELATION TO CARDIO-VASCULAR COMPLI-
CATIONS 
A Tantawy1,* A Adly1, I Ismail2
1Pediatric Department, 2Clinical Pathology Department, Faculty of Medicine,Ain
Shams University, Cairo, Egypt

Background: Impaired nitric oxide (NO) bioavailability represents the central
feature of endothelial dysfunction, and is a common denominator in the patho-
genesis of vasculopathy in sickle cell disease (SCD) and thalassemia. Endothe-
lial NO synthase (eNOS), an enzyme that generates NO, is encoded by a gene
located on chromosome 7q35-36 and expressed constitutively by vascular
endothelium. Some evidence indicates the contribution of 4a allele of the eNOS
gene to cardiac disease. However, eNOS gene polymorphism has not been
explored in SCD or thalassemia.
Aims: We aimed to study the 27 base pair tandem repeat polymorphism in
intron4 of eNOS gene in young patients with SCD and β-thalassemia major
patients and to assess its potential relation to cardio-vascular complications.
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Methods: The study is a cross sectional study done in the Pediatric Hematol-
ogy Unit , Children’s Hospital,Ain Shams University,Cairo,Egypt.It included 30
patients with SCD and 50 transfusion-dependentβ-thalassemia major patients
aged 12-18 years,compared with 60 age- and sex-matched healthy
controls.Data were collected including: transfusion history, splenectomy, sick-
ling crisis, thrombotic events, chelation/hydroxyurea therapy.Investigations
included hematological profile ,serum ferritin, study the 27 base pair tandem
repeat polymorphism in intron4 of eNOS gene by polymerase chain reaction ,
as well as Doppler echocardiography and assessment of carotid intima media
thickness by Doppler ultrasound.
Results: SCD patients had significantly higher frequency of aa genotype and
eNOS4a allele compared with healthy controls (P<0.001). We found that 13.5%
of SCD patients had history of cerebral thrombosis, 35% had pulmonary hyper-
tension defined as pulmonary artery pressure ≥25 mm Hg and 15% had car-
diomyopathy defined as cardiac functional impairment with ejection fraction
≤50%. The frequency of the eNOS4a allele (aa and ab) was significantly high-
er in SCD patients with history of cerebral thrombosis, pulmonary hypertension
or cardiomyopathy compared with bb genotype (P<0.001). SCD patients with
frequent history of sickling crisis (≥5 attacks in the last year prior to the study)
showed higher frequencies of the eNOS4a allele(P<0.05). In β-thalassemia,
29% of patients had pulmonary hypertension and 33% had cardiomyopathy. β-
thalassemia patients had significantly higher frequency of aa genotype and
eNOS4a allele compared with healthy controls (P<0.001) and the frequency of
the eNOS4a allele (aa and ab) was significantly higher in those with pulmonary
hypertension and cardiomyopathy compared with bb genotype (P<0.001).
There was no significant difference between the SCD and thalassemia patients
as regards aa genotype (P>0.05).
Summary / Conclusion: We suggest that eNOS intron4 gene polymorphism
is potentially related to endothelial dysfunction and cardiovascular complications
observed in SCD and β-thalassemia patients .Its value as a possible genetic
marker for prediction of increased susceptibility to cardio-vascular diseases in
those patients needs further confirmation by large longitudinal studies.
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ANTENATAL SCREENING PROGRAMME FOR HAEMOGLOBINOPATHY IN
A LOW PREVALENCE AREA: IS IT EFFECTIVE?
A Liyanage1,* V Ratnayake1, C Pocock2, J Sedgewick3, H Horne4, R Bajoria5
1Departement of Haematology, East Kent Hospital Trust, Ashford, 2Departe-
ment of Haematology, East Kent Hospital Trust, Canterbury, 3Departement of
Haematology, East Kent Hospital Trust, Margate, 4East Kent Hospital Trust,
Ashford, 5Institute of womens health, University College London, London, Unit-
ed Kingdom

Background: In England Sickle cell & thalassaemia are among most com-
monly inherited serious genetic disorders. Recent data confirms that in England,
Sickle cell disease affects more people than Cystic Fibrosis. To reduce the bur-
den of the disease, the National Health Service plan in England published in
2000 recommended implementation of a linked antenatal and newborn haemo-
globinopathy and sickle cell disease screening programme by 2004. The NHS
Sickle Cell and Thalassaemia Screening Programme were set up as a conse-
quence of this policy statement to target offering antenatal screening by 10
weeks’ gestation. Antenatal screening is intended to identify pregnancies that
are at risk of an affected fetus. If the mother is identified as a carrier, testing is
offered to her partner, with a view to offering prenatal diagnosis (PND). The rec-
ommendations depend on whether the antenatal unit is in a high or low preva-
lence area. For low prevalence areas (fetal prevalence of sickle cell disease
<1· 5 per 10 000 pregnancies), screening is based on determining the family
origin of the woman and her partner.
Aims: The aim of our analysis was to confirm the effectiveness and to identify
deficiencies of the current antenatal screening programme.
Methods: This was a screening test evaluation study of a group of patients
undergoing a selective antenatal screening programme, which was conducted
at East Kent Hospitals NHS Foundation Trust. The Trust serves a population
of around 750,000 in Kent and has a well-established haematology department
providing a selective antenatal screening programme. East Kent has a low
prevalence of residents from ethnic minorities and within this population there
were approximately 7225 births/year, and according to the 2011 census 11.6%
of the population were from ethnic minorities. We retrospectively analysed data
from 49,700 antenatal patient samples booked between June 2007 and Feb-
ruary 2013. As per the BCSH guidelines all women had a family origin ques-
tionnaire for her and the baby’s father along with a full blood count at booking.
All samples were analysed with a full blood count and red cell indices as an ini-
tial screening test for thalassaemia. Haemoglobin variants were analysed in
those in whom red cell indices were abnormal (MCH <27 pg) or based on their
family origin (confined to those women whose own or the baby’s father’s fam-
ily origin is not Northern European or is unknown). The initial test used in the
lab was HPLC and if an abnormal variant was identified samples were sent to
Kings College Hospital (KCH) for confirmation. 
Results: Out of 49,700 antenatal patient samples, 10,974 samples were iden-
tified for screening. Of these, nine women refused screening and 10,965 sam-
ples were analysed. 124 women had a significant haemoglobinopathy. Thirty

of them were diagnosed with Beta thalassaemia trait and thirty seven women
were diagnosed with possible alpha 0 thalassaemia from high risk ethnic
groups; thirty two women were diagnosed with sickle cell trait (AS), twelve
women were diagnosed with suspected HbD Punjab trait, six women diag-
nosed with HbC trait and seven with HbE trait. Hospital notes were available
for analysis in 119/124 women, and sufficient documents could not be found in
5/124. 111/119 partners underwent testing, 8/119 had no partner result as the
partners either moved to a different area or a different country, no longer with
the partner or refusal to disclose partner’s details. Seven couples had results
indicating the fetus was at risk of a major haemoglobinopathy. Three accepted
pre natal diagnosis which confirmed that the fetus was not at a risk of a signif-
icant haemoglobinopathy. Two women did not have PND due to late booking,
one woman declined PND and one woman had moved to another area. No fol-
low up data were available for these four women.
Summary / Conclusion: This data confirms that we fail to target all the screen-
positive women and fail to implement follow up. In addition we doubt the value
of a screening programme in a low prevalence area as only 3 out of 10,965 of
women screened had PND of which none had a significant haemoglobinopa-
thy.
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FG4592, A NOVEL INHIBITOR OF THE PROLYL HYDROXYLASE OF
HYPOXIA-INDUCIBLE FACTOR (HIF-PH) ELICITED LINEAR-EXPONEN-
TIAL DOSE-RESPONSE PROFILE ON PLASMA ERYTHROPOIETIN (EPO)
LEVELS
X Chen1,* X Zheng1, J Jiang1, Q Zhao1, T Liu1, W Zhong1, H Liu1, D Ni2, 
F Volane3, J Chou3, T Neff3, Pei Hu4
1Clinical Pharmacological Research Center, Peking Union Medical College
Hospital, Beijing, 2FibroGen Company, Shanghai, China, 3FibroGen Company,
SanFrancisco, United States, 4Peking Union Medical College Hospital, Beijing,
China

Background: Hypoxia stimulates hemoglobin (HgB) production. FG4592 is a
HIF-PH inhibitor that simulates hypoxia and is being developed to treat anemia
associated with chronic kidney disease (CKD).
Aims: Two studies were performed in Chinese healthy male/female volunteers
to investigate the pharmacokinetics (PK) and pharmacodynamics (PD) of
FG4592 after single dose (study A) and repeated doses (study B).
Methods: Both were double-blind, randomized, placebo-controlled studies.
After provision of informed consent, four cohorts of 10 subjects received single
oral doses of FG4592 (40 mg, 100 mg, 160 mg, and 200 mg) or placebo in an
8:2 ratio in study A; three cohorts of 15 subjects received FG4592 (40 mg, 160
mg, or 200 mg) or placebo thrice-weekly (TIW) for two weeks in a ratio of 13:2
in study B. Plasma and urine samples were collected for bioassays of FG4592
and EPO after dosing in study A and following the first and the sixth doses in
Study B. Safety and laboratory measures such as hemoglobin (HgB) were eval-
uated throughout each study.

Figure 1. Semi-log-linear plotting between EPO exposure parameters and
weight-adjusted FG4592 dosed by dose and dosing regimens, respec-
tively.

Results: FG4592 reached a mean±standard deviation peak plasma concen-
tration (Cmax, μg/mL) of 3.48±0.81 (40 mg, N=21), 8.11±1.65 (100 mg, N=8),
13.65±2.93 (160 mg, N=21), and 14.81±2.65 (200 mg, N=21) within a median
time of 2-3 hours after oral administration and had a mean elimination half-life
of 7.4-8.5 hours among the groups. The plasma exposure of FG4592 increased
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dose-proportionally from 40 mg to 200 mg (point estimate (90% confidence
intervals)) for both AUC0-t (0.936 (0.828,1.045)) and Cmax (0.938(0.847,1.028)).
TIW dosing in Study B did not lead to significant accumulation. The average
urinary -recovery of FG-4592 was 5.14% (for 160 mg) to 6.22% (for 40 mg) of
the administered dose in study A. Plasma EPO levels rose to maximal incre-
ments from baseline (Rmax, mIU/mL: 40mg: 34.1±9.7; 100mg: 119.0±45.3;
160mg: 615.0±475.1; 200mg: 2110.0±1341.9; placebo: 18.1±6.4) at 16:00hr to
20:00hr of the day after either FG4592 or placebo and returned to baseline by
hour 48. The exposures of EPO (AUC0-48h, hr*mIU/mL) increased with doses
of FG4592 (40 mg, N=21: 1019.7±619.8; 100 mg, N=8: 2103.7±726.1; 160
mg, N=21: 11390±8310; 200 mg, N=21: 20729±16918) and were all higher
than that after placebo (N=14: 622.6±200.2). Plotting of EPO responses against
weight-adjusted FG4592 doses suggested an exponential-linear relationship
(Figure 1). The differences of EPO response between single dose and multi-
ple doses seemed minimal in the semi-log-linear graphs although some sub-
jects had lower EPO responses after repeated doses of FG4592. In Study B,
overall HgB changes from baselines were significantly more positive with
FG4592 160 mg (P=0.054) and 200 mg (P=0.034) compared to placebo
between day 8 and day 21. A number of 6 (incidence, 46.2%), 4 (30.8%), 2
(15.4%) and 1 (16.6%) subjects had at least two consecutive higher-than-base-
line post-dose HgB measurements in the group of 160mg, 200mg, 40mg
FG4592 and placebo, respectively. FG4592 was safe and well tolerated in both
studies.
Summary / Conclusion: Oral doses of FG4592 between 40mg and 200mg
resulted in linear pharmacokinetics and an exponential-linear EPO-dose pro-
file. FG4592 appeared to be safe and induced slight increase of HgB with short-
term dosing in non-anemic healthy volunteers. These results support further
exploration of the clinical effects of FG4592 in patients with CKD.
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THE NATURAL HISTORY OF COLD AGGLUTININ DISEASE
P Swiecicki1,* L Hegerova1, R Kyle1, M Gertz1
1Division of Hematology, Mayo Clinic, Rochester, United States

Background: Cold agglutinin disease (CAD) is a rare and poorly understood
disorder accounting for 15% of patients with autoimmune hemolytic anemia.
Treatment has been controversial with few studies addressing safety and effi-
cacy of various treatment regimens.
Aims: This study aimed to elucidate the clinical features, prognosis and man-
agement of cold agglutinin disease.
Methods: A retrospective analysis of Mayo Clinic medical records since 1970
was performed to identify all cases of CAD. Initial appraisal identified 89 patients
after which an in depth review of clinical notes, laboratory evaluations, and
treatment regimens was performed. Statistical analysis was performed via
descriptive statistics and Kaplan-Meier survival.
Results: Eighty-nine patients with cold agglutinin disease were identified. The
median age at symptom onset was 65 years (range, 41-83 years), whereas the
median age at diagnosis was 72 years (range, 43-91 years). Median survival
of all patients was 10.6 years, and 68 patients (76%) were alive 5 years after
the diagnosis. The most common symptom was acrocyanosis (44%), and many
had symptoms triggered by cold (39%) or other factors (22%). The most com-
mon disorder identified was monoclonal gammopathy of undetermined signif-
icance in 49%. Thirty-six patients (40%) received red blood cell transfusions
during their disease course and 82% received drug therapy. Seventy-three
patients (82%) required treatment for CAD and the median time from diagno-
sis to treatment was 11.4 months (range, 0-375 months). Treatment character-
istics and responses are displayed in Table 1.

Table 1.

Summary / Conclusion: This is the largest study of patients with cold agglu-
tinin disease to date. Symptoms were frequently ill-defined resulting in delay
of diagnosis. Although drug therapy was frequently indicated, many patients
were successfully observed without treatment. New treatment agents includ-
ing Rituximab demonstrate promising response rates higher than seen with cor-
ticosteroids, especially in patients with underlying hematologic abnormalities.
These results support consideration of CAD as part of the differential diagno-
sis in the setting of new onset anemia and re-enforces the importance of eval-
uation for underlying B Cell abnormality in this patient population.

P415

DEVELOPMENT OF A LABORATORY PATHWAY TO ASSIST THE DIAGNO-
SIS OF HEREDITARY HAEMOCHROMATOSIS IN PRIMARY CARE
C Ogilvie1,* D Gaffney1, H Murray2, A Kerry1, B Heather1, G Cuthbertson1, 
S Wickremesinghe1, R Spooner1, E Fitzsimons1
1Department of Haematology and Biochemistry, NHS Greater Glasgow and
Clyde, 2Robertson Centre for Biostatistics, University of Glasgow, Glasgow,
United Kingdom

Background: Hereditary Haemochromatosis (HH) is a common, treatable con-
dition. Large population studies have determined global distribution of the
C282Y and H63D mutations with highest prevelance in North European pop-
ulations: 0.5% C282Y homozygotes. Clinical penetrance, defined by biochem-
ical evidence of iron overload, is around 50%. HH is however poorly recognised
and there is a need to improve the detection of clinically relevant HH. The aim
of this study was to develop a hospital laboratory pathway to improve the diag-
nosis in Primary Care. Serum ferritin (SF) is a reliable marker of body iron
stores and is sensitive to iron overload in HH. Greater Glasgow and Clyde
(GG&C) is the largest Health Board in Scotland, annually processing some
70,000 SF samples from Primary Care. These samples provided the study
population. 
Aims: The aim of this study was to utilise samples sent from Primary Care to
develop a hospital laboratory pathway to improve the diagnosis of HH.
Methods: Samples were recruited from laboratories across GG&C from Jan
2011 to August 2012. Samples were selected from patients aged ≥30years
with serum ferritin >200μmol/l (normal range 20-300μmol/l). Transferrin satu-
ration was performed on all samples. HFE genotyping was carried out on sam-
ples with Tsat >30%. 
Results: At final analysis, 3734 samples had been recruited. Males n=1657
(44%), median values; age 63yrs, SF 578 μmol/L, Tsat 36%. Females n=2077
(56%), median values; age 68yrs, SF 421 μmol/L, Tsat 31%. 1745 samples had
Tsat >30% and were submitted for HFE genotyping.134 patients were homozy-
gous C282Y (7.7% of those genotyped). Males; 878 samples were genotyped.
594 (68%) Tsat >30-50%; 284 (32%)Tsat >50%. 58 C282Y homozygotes were
detected. 52 (90%) of these C282Y homozygotes had Tsat >50%. The detec-
tion rate was 18.3% (52/284) for patients with Tsat >50% and 1% (6/594) for
Tsat >30-50%. 98.3% of C282Y homozygotes had SF >300 μmol/l. Females;
867 samples were genotyped. 657 (76%) Tsat >30-50%; 210 (24%) Tsat >50%.
74 C282Y homozygotes were detected. 57 (77%) of these C282Y homozygotes
had Tsat >50%. The detection rate was 27.1% (57/210) for patients with Tsat
>50% and 2.6% (17/657) for Tsat >30-50%. The detection rate was 5% (11/205)
for Tsat >40-50% and 1% (6/452) for Tsat >30-40%. The detection rate is 16.3%
(68/415) for Tsat >40%. 28% of C282Y homozygotes had SF 200-299 μmol/L
and 78% had SF >300 μmol/L. Serum Ferritin; 1180 patients (31.6%) had SF
200-299 μmol/L. 148 males (12.5%) and 1032 females (87.5%). 22 C282Y
homozygotes were detected in this group; 1 male and 21 females. 150 (39%)
female patients with SF 200-299μmol/l had Tsat >40%. 21 C282Y homozy-
gotes were detected in this group. Detection rate 14% (21/150).
Summary / Conclusion: 807 male patients had SF ≥300 μmol/L. HFE geno-
typing of samples with Tsat >50% revealed 18.3% C282Y homozygotes i.e 1
in 5.5 patients genotyped was affected; a 73 fold enrichment over population
screening (0.5% C282Y homozygotes with 50% clinical penetrance). In female
patients with SF ≥200 μmol/L and Tsat >40% the detection rate was 14% (56
fold enrichment).We would now propose: The standard normal range for SF in
female patients should not exceed 200 µmol/L. The large number of SF
requests sent from Primary Care can be utilised to improve the diagnosis of HH.
The following algorithm should be applied to samples sent from Primary Care
in areas with a North European population. Patients ≥30yrs; females SF >200
µmol/, males SF >300µmol/l should have iron studies performed. If Tsat >40%
(females) or Tsat 50% (males) samples should be referred for HFE genotyp-
ing.
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DIRECT AGE EFFECT ON B12 DEFICIENCY IN HOSPITALIZED PATIENTS:
A SINGLE INSTITUTION STUDY ON 14.904 SAMPLES. 
S Giraudier1,* A Meziere2, S Vairelles1, M Dicko2
1Hematology, 2Geriatry , APHP, CRETEIL CEDEX, France

Background: B12 deficiency was considered as a rare pathology for a long
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time, but more recently, the recognition of “middle” deficiencies with low-inter-
mediate range of Cobalamin concentrations in the blood individualized a more
frequent disorder. The high proportion of such B12 deficiency found in several
studies performed in outpatients underlines a public health problem. However,
identification of such deficiencies in large cohorts of hospitalized patients as well
as correlations with other blood parameters just like hemoglobin level, MCV,
homocystein or folate concentrations have not yet been reported.
Aims: The aims of this study were to screen a large cohort of inpatients for
which B12 concentration measurement was performed in order to i-analyze
population distribution according to age and the different biological values, ii-
evaluate potential correlation between B12 and homocystein concentrations, iii-
compare subjects according to B12 and folate profiles and iv-compare biolog-
ical values distributions and metabolic profiles according to age.
Methods: The studied population included all consecutive patients admitted
from January 1st2011 to December 31th2011 in 5 hospitals and who had cen-
tralized serum B12 concentration measurement during this period. Duplicate
blood measurements for a given patient were excluded, thus the final analytic
sample consisted of 14904 measurements of different subjects.
Results: Patients were aged 70.3+/-19.5 years. Low B12 concentration (<200
ng/L) was observed in 4.6% of cases, 24.2% had middle B12 (200 to 350 ng/L),
11.4% were true B12 deficient (B12<350ng/L associated to tHcy>17 microM/L),
20.4% had low folate concentration (folate<4 microg/L), 9.8% were true folate
deficient (folate<4 microg/L associated to tHcy>17 microM/L) and 4.1% of
patients were both B12 and folate deficient. Anemia and macrocytosis were not
predictive factors of B12 deficiency. Significant increase in MCV and tHcy con-
centrations with age and decrease in B12, folate and hemoglobin levels with
age were observed. At least, frequencies of true B12 deficiency and patients
with low B12 concentration without true cellular deficiency increased significant-
ly with age ranging respectively from 9.61% (patients aged 30 to 60 years) to
14.19% in patients over 90 years (P<0.05) and from 3.44% to 6.38% respec-
tively (P<0.05).
Summary / Conclusion: This study demonstrates clearly an increase in true
B12 deficiency according to age and demonstrates also that this increase is
directly correlated to age decade. We also found a high rate of double deficien-
cy (B12+Folates). It also suggest that B12 (or folates) deficiencies have a direct
impact on MCV but not in hemoglobin level for a long period of time. It also con-
firm that about half the low B12 concentrations measured in routine practice are
not “true” B12 deficiency since tHcy is normal but correspond probably to
transcobalamin I deficiency. Moreover, we found that this sub-group of possi-
ble transcobalamin I deficient patients (B12<200 ng/L associated to normal
tHcy level) was stable with age after 30 years. This suggests that tHcy meas-
urement in clinical practice could be used only in the context of low B12 meas-
urement to confirm the cellular deficiency and eliminate transcobalamin I defi-
ciency that do not need to be treated with B12 supplementation.
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EPOETIN BIOSIMILARS IN THE MANAGEMENT OF CHEMOTHERAPY-
INDUCED ANAEMIA (CIA) IN PATIENTS WITH LYMPHOMA AND MYELO-
MA: A SUBANLYSIS OF THE ORHEO STUDY
M Michallet1,* E Luporsi2, P Soubeyran3
1Hematology, Centre Hospitalier Lyon Sud, Pierre Bénite, 2Oncology, Centre
Alexis Vautrin, Vandoeuvre-les-Nancy, 3Oncology, Institut Bergonié and Univer-
sité Bordeaux , Bordeaux, France

Background: Chemotherapy may induce anaemia with potentially serious con-
sequences, leading to discontinuation or interruption of the chemotherapy
agents. The treatment of these CIA requires transfusion or epoetin administra-
tion. The ORHEO (place of biOsimilaRs in the therapeutic management of
anaemia secondary to chemotherapy in HaEmatology and Oncology) study
examined the post-marketing efficacy and safety of epoetin alpha biosimilars
for the treatment of CIA.
Aims: To evaluate the efficacy and safety of epoetin alfa biosimilars (EAB) for
the treatment of CIA in oncology and haematology in the clinical setting. 
Methods: ORHEO was a French observational, prospective, multicentric study.
CIA (Hb <110g/l) patients (pts), >18 years old, with solid tumors, lymphomas or
myelomas and eligible for Epoetin Alpha Biosimilars (EAB) treatment were
included to receive EAB according to drugs approval recommendations. Base-
line patient characteristics and anaemia-related data including baseline Hb lev-
el, target Hb level, prescribed EAB brand and dose, any other concomitant treat-
ments prescribed, were recorded. The primary study endpoint was the rate of
responders (defined as increase in Hb levels to 100 g/L or at least 10 g/L since
inclusion visit, or reaching target Hb level set by the physicians at start of study,
without any blood transfusions in the 3 weeks prior to measurement) at +3
months (M+3). Other endpoints included rate of responders at +6 months (M+6)
and safety (NCI-CTC V2.0) evaluation. A total of 2310 patients were included in
the study. Here we present data for pts with lymphoma and myeloma.
Results: 472 pts (301 with lymphoma and 171 with myeloma) were included
in this analysis. 100% of these pts received epoetin zeta (median dose 30 000
IU / week). 1.3% of pts with lymphoma and 1.2% of pts with myeloma received
iron supplementation in addition. In the 301 pts with lymphoma, the mean age
was 68.6 years; 62.7% of them had stage IV lymphoma. At baseline, 34.2% of

pts had grade 2 anaemia and the mean Hb level was 95.5 g/l. For 71.3% of
patients the target Hb level wasset between 120 and 129 g/l by the physicians.
At M+3 and M+6, respectively 29.4% and 34.2% of patients reached the target
Hb level, 80.8% and 86.0% were respondersand the average increase in Hb
level was 17.2 and 21.2 g/L. At M+6, the transfusion rate was 10.3% and 15.4%
of pts with lymphoma reported adverse events (AE); the most frequent was
infection (8.8%), whereas the rate of thrombotic events was 1.1%. No EAB-
related death was reported. In the 171 pts with myeloma, the mean age was
70.7 years; 88.6% of them had stage III myeloma. At baseline, the majority of
patients (37.4%) had grade 2 anaemia and the mean Hb level was 95.7 g/l and.
For 70.8% of patients the target Hb was set between 120 and 129 g/l. At M+3
and M+6, respectively 35.8% and 26.1% of patients achieved the target Hb lev-
el, 86.2% and 83% had a response to treatment and the average increase in
Hb level was 20.3 and 15.7 g/l. At M+6, the transfusion rate was 7.5% and the
rate of reported AE was 18.8%; themost frequent was also infection reported
in 6.9% of patients, whereas the rate of thrombotic events was 5%. No EAB-
related death was reported.
Summary / Conclusion: EAB therapy is effective and well-tolerated in the
management of CIA in pts with lymphoma and myeloma.
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INTRAVENOUS IRON THERAPY FOR TREATMENT OF ANEMIA DURING
PREGNANCY IS ASSOCIATED WITH IMPROVED MATERNAL QUALITY OF
LIFE, LESS POSTNATAL DEPRESSION AND LONGER BREASTFEEDING
A Khalafallah1,2,* A Dennis3
1Haematology, Launceston General Hospital, 2School of Human Life Sciences,
University of Tasmania, 3Obstetrics and Gynaecology, Launceston General
Hospital, Launceston, Australia

Background: Currently, there are no data available concerning quality of life
outcomes and other long-term effects of intravenous versus oral iron therapy
of anaemia during pregnancy, particularly the physical impact of iron deficien-
cy anaemia (IDA) on pregnant women as well as the impact of iron therapy on
wellbeing and health-related quality of life (HRQoL) during and after pregnan-
cy. IDA is a potential risk factor for many complications during and after preg-
nancy, and may be associated with inferior maternal and neonatal health.
Aims: To assess the long-term effect of iron therapy on HRQoL during and after
pregnancy, in particular postnatal depression and duration of breastfeeding.
Methods: We conducted a follow-up study between January 2010 and Janu-
ary 2011 of an earlier randomized open-label clinical trial of intravenous and oral
iron versus oral iron for pregnancy-related iron deficiency anemia. We useda
modified version of the SF-36 questionnaire together with the original prospec-
tive HRQoL data collected during and after pregnancy. This study is approved
by the Tasmanian Human Ethics Committee, Australia. The study was regis-
tered prospectively in the Australian New Zealand Clinical Trial Registry
(http://www.ANZCTR.org.au) under ACTRN 12609000177257 and in the World
Health Organization Clinical Trials Registry (http://www.who.int/trialsearch/tri-
al. aspx?trialid=ACTRN12609000596202). We assessed HRQoL data on 126
pregnant Caucasian women randomized to receive oral iron or a single intra-
venous iron polymaltose infusion during pregnancy followed by oral iron main-
tenance. The participants were followed-up 4 weeks after treatment, pre-deliv-
ery, and post-delivery for a median period of 32 months (range, 26-42) with a
wellbeing and HRQoL questionnaire using a modified SF-36 QoL-survey and
child growth charts as set by the Australasian Paediatric Endocrine Group
(APEG).
Results: Patients who received intravenous iron demonstrated significantly
higher hemoglobin and serum ferritin levels (P<0.001). There were strong asso-
ciations between iron status and a number of the HRQoL parameters, with
improved general health (P<0.001), improved vitality (physical energy)
(P<0.001), less psychological downheartedness (P=0.005), less clinical depres-
sion (P=0.003), and overall improved mental health (P<0.001). The duration of
breastfeeding was longer (P=0.046) in the intravenous iron group. The babies
born in both groups recorded similarly on APEG growth chart assessments.
Summary / Conclusion: Our data suggest that HRQoL is improved during
and after pregnancy in anemic pregnant women by repletion of their iron stores
during pregnancy. About 80% of the intravenous iron group showed a main-
tained normal ferritin until delivery with long-term benefits such as prolongation
of the breastfeeding period and less postnatal clinical depression. this study
reports a novel finding in terms of a correlation between both postnatal depres-
sion and the breastfeeding period with iron status. There are no data available
concerning the quality of life during and after pregnancy, which makes the sci-
entific input of the current study important. Further studies to confirm these
findings are warranted.
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ESTIMATION OF THE RELATIONSHIP BETWEEN SERUM FERRITIN AND
LIVER IRON CONCENTRATION IN PATIENTS WITH MYELODYSPLASTIC
SYNDROMES
N Gattermann1,* P Greenberg2, A Urabe3, A El-Ali4, N Martin4, J Porter5
1Heinrich-Heine-Universität, Düsseldorf, Germany, 2Stanford University Med-
ical Center, Stanford, United States, 3Kanto Medical Center, Tokyo, Japan,
4Novartis Pharma AG, Basel, Switzerland, 5University College London, London,
United Kingdom

Background: As magnetic resonance imaging (MRI) is not widely available to
assess liver iron concentration (LIC), serum ferritin (SF) can be used as a sur-
rogate marker of liver iron overload. In a previous pooled analysis of iron-over-
loaded patients with myelodysplastic syndromes (MDS) nearly half of patients
had SF<2500ng/mL. A similar proportion of patients overall had severe liver iron
accumulation with LIC≥15mg Fe/g dw (Gattermann et al. Haematologica 2012).
These data suggest that, in this selected patient sample, liver iron burden
appears to be more severe than indicated by SF in some patients with MDS.
Aims: To better understand patterns of iron accumulation in MDS patients and
to evaluate the predictive value of various SF cutoffs to estimate severe liver
iron burden.
Methods: Data were pooled from iron-overloaded MDS patients having
Low/Int-1 risk or a life expectancy >1 yr and who completed 1-yr deferasirox
treatment in four open-label single-arm studies. Patient distribution by baseline
iron loading categories LIC < and ≥15 mg Fe/g dw was summarized descrip-
tively. A receiver operating characteristic (ROC) analysis was conducted on all
patients with available SF and LIC at baseline, for the LIC threshold of 15mg
Fe/g dw. Positive predictive values (PPV; the percentage ratio of true posi-
tives; ie % patients with LIC≥15 in all patients whose SF>cutoff) and negative
predictive values (NPV; the percentage ratio of true negatives; ie % patients
with LIC<15 in all patients whose SF≤cutoff) were generated. SF cutoff values
were tested at 500 ng/mL intervals. Accuracy was the proportion of accurate
assessments, either true positive or true negative.
Results: 71 patients with both SF and LIC measurements were included in this
assessment. Patient distribution by baseline iron loading categories is shown
(Table 1). Overall, in patients with SF≥1000ng/mL, 58.0% had LIC≥15 mg Fe/g
dw. The largest proportion of patients had SF 2500–<5000ng/mL (36.6%);
among these patients 65.4% had LIC≥15mg Fe/g dw. The ROC analysis iden-
tified that a SF level of 2000ng/mL was the strongest predictor of an LIC of
15mg Fe/g dw, with an accuracy of 70.4% (PPV 68.6 & NPV 75.0). The prob-
ability of a patient having an LIC≥15 mg Fe/g dw when SF>2000ng/mL was
68.6% (PPV). SF<2000ng/mL was 75% predictive of an LIC<15mg Fe/g dw
(NPV).
Summary / Conclusion: Patients with MDS in this pooled analysis showed
severely elevated LIC despite only moderately elevated SF levels. Evaluating
patient distribution by iron loading categories, over half of patients with SF≥1000
ng/mL showed evidence of severe liver iron accumulation in excess of 15 mg
Fe/g dw. ROC analysis showed that SF levels of 2000 ng/mL can effectively
predict an LIC of 15mg Fe/g dw, although a quarter of patients with SF<2000
ng/mL would have LIC≥15mg Fe/g dw. Underestimation of LIC by SF in this het-
erogeneous MDS patient population may be connected to variability in hepcidin
production with the underlying disorder (Santini et al. PLoS One 2011). Inef-
fective erythropoiesis leads to inhibition of hepcidin production, thereby increas-
ing iron absorption from the gut with periportal hepatocellular iron accumula-
tion, but with depletion of macrophage iron. Consequently, SF levels, which
mainly reflect macrophage iron, can be low relative to total LIC, with underes-
timation of hepatic iron overload. This analysis is limited by low patient num-
bers in other iron burden categories, which precluded assessment at different
thresholds. SF remains a good marker of iron overload in MDS, but liver iron
appears to accumulate more quickly than previously understood.

Table 1. Summary of MDS patient distribution by LIC an SC categories at
baseline.
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STUDY OF IRON STATUS AS A CONTRIBUTING FACTOR TO ANEMIA IN
PEDIATRIC CANCER PATIENTS
A Tantawy1,* I Ragab1, I, Ismail2, R Bashkar1
1Pediatric Department, 2Clinical Pathology Department, Faculty of Medicine,
Ain Shams University, Cairo, Egypt

Background: The prevalence of anemia ap proaches 50% in patients with can-
cer and may increase to more than 90% in patients with certain types of can-
cer and in those undergoing chemotherapy or radiation therapy. The term func-
tional iron deficiency (FID) has been applied to the situation characterized by
iron-restricted erythropoiesis in the presence of iron stores. This is an addition-
al cause of anemia in patients with various chronic diseases including cancer. 
Aims: The study aimed to evaluate the etiology of anemia in cancer patients
in relation to the iron status and the prevalence of iron restricted erythropoei-
sis.
Methods: All patients with childhood cancer on chemotherapy regularly follow-
ing at the Pediatric hematology-oncology unit, Children’s hospital ,Ain-Shams
university ,in the period from June 2012 to January 2013, were screened by
routine blood picture for the presence of anemia. Patients with hemoglobin lev-
el ≤10.5 gm/dL were subjected to history and revision of hospital records for
collecting data including their age, sex, symptoms of anemia, dietary recall,
bowel habits, any blood loss and/or blood transfusion, date at diagnosis of
cancer, its type and chemotherapy protocol; then physical examination were
done for signs of anemia and any evidence for infection. Laboratory investiga-
tions included complete blood picture, reticulocyte count, Iron profile: serum
iron, serum ferritin, transferrin, total iron binding capacity, CRP , and reticulo-
cyte hemoglobin content(CHr). Patients with malignant bone marrow infiltration,
patients admitted for infection or having febrile neutropenia , and patients infect-
ed with hepatitis C virus were excluded from study. Cut-off level for CHr was
28pg and transferrin saturation (Tsat) 20% [1]. Patients were classified into 4
categories according the level of transferrin saturation (Tsat) and CHr content
[1]. Category 1: with no iron deficiency (Tsat >20%)and no FID (CHr >28pg);
category 2 : iron deficiency (Tsat<20%) and no FID(CHr>28pg); Category 3:
replete iron (Tsat>20%) and FID (CHr ≤28pg) and category 4 both levels below
cutoff: Iron deficiency anemia.
Results: Forty patients were included in the study, 22 males(55%) and 18
females (45%). Their mean age was 4.9± 3.9 years (range 1.3-17). Twenty two
(55%) had acute leukemia and 18 (45%) had solid tumors and lymphomas.
Their mean hemoglobin level was 9.8± 1.7 gm/dL(range 8.2-10.4). The mean
serum ferritin was 904.1±723 ng/mL, Median 757 ng/ml (Range 55-2420
ng/mL). Nine (22.5%) patients had CHr ≤28 pg/mL.Patients had the following
iron status categories: no ID and no FID were 29(72.5%), Mild ID and no FID
was only 1(2.5%), Replete iron stores and FID was present in 8 patients (20%),
and IDA was present in 2 patients (5%).Patients with FID were successfully
treated with combined EPO and iron, while iron therapy was offered for the
three patients with ID anemia. 
Summary / Conclusion: Functional iron deficiency represents an appreciable
etiology for anemia in childhood patients with cancer on chemotherapy. Serum
ferritin level is not a reliable marker for assessment of iron status in children
with cancer.The transferrin saturation and assessment of the reticulocyte hemo-
globin content are accurate indicators of true and functional iron deficiency in
cancer patient.

Reference
1. Thomas C, Thomas L. Biochemical markers and hematologic indices in the

diagnosis of functional iron deficiency. Clin Chem. 2002 Jul;48(7):1066-1076.
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A PHASE I, DOSE ESCALATION, PLACEBO-CONTROLLED STUDY IN
HEALTHY INDIVIDUALS TO ASSESS THE SAFETY, TOLERABILITY,
PHARMACOKINETICS AND PHARMACODYNAMICS OF FBS0701, AN
IRON CHELATOR IN DEVELOPMENT
B Boutouyrie-Dumont1,* P Zhang2, F Rombout3, S Krishnan2, H Rienhoff Jr4
1Shire AG, Nyon, Switzerland, 2Shire Pharmaceuticals Inc., Wayne, United
States, 3Shire-Movetis NV, Turnhout, Belgium, 4FerroKin BioSciences Inc.,
San Carlos, United States

Background: Chronic iron overload in patients with transfusion-dependent
anemias can lead to organ failure if not effectively treated. Parenteral dosing,
frequent daily dosing and side effects of current therapies reduce adherence
and compromise clinical benefit. FBS0701 is an orally administered, triden-
tate, iron chelator in clinical development. Previous studies showed that once-
daily FBS0701 (3–40 mg/kg) was well tolerated in healthy volunteers and iron-
overloaded patients.
Aims: To characterize the safety, tolerability, pharmacokinetics (PK) and phar-
macodynamics of FBS0701 in healthy volunteers across the anticipated ther-
apeutic dose range.
Methods: This was a phase I, single-dose, randomized, double-blind, place-
bo-controlled, dose escalation study of FBS0701 in healthy volunteers. Healthy
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individuals 18–50 years of age with body mass index of 18–30 kg/m2, serum
ferritin of >20 ng/mL and ≤300 ng/mL, and erythrocyte indices within the nor-
mal range were eligible for inclusion. All participants provided written, informed
consent. Oral FBS0701 was administered at 6 dose levels (30, 40, 50, 60 and
75 mg/kg once daily [q.d], and 20 mg/kg twice daily [b.d.]) with at least 4 par-
ticipants per dose and an additional individual randomized to placebo. Dose
escalation occurred in the absence of serious adverse events (SAEs). Blood
samples were collected pre-dose on day 1 and at 15 intervals post-dose (15
min to 96 h). For twice-daily dosing, samples were collected pre-dose and at 6
time points up to 12 h following the first dose; blood sampling following the
second dose was as per once-daily dosing. Urine volume and concentrations
of FBS0701, creatinine and protein were measured at pre-dose and up to 24 h
post-dose. The assay measured the total of free and Fe(III)-bound FBS0701.
Results: Thirty participants were enrolled with 5–8 per cohort; 5 participated
in 2 cohorts. Mean age was 26 years (range, 18–47 years). FBS0701 plasma
concentrations indicated dose-related but less than dose-proportional increas-
es in exposure from 30–60 mg/kg; the 75 mg/kg exposures (mean Cmax, 84 575
ng/mL) were lower than expected based on linearity (Table 1). Mean FBS0701
plasma concentrations for 40 mg/kg q.d. and 20 mg/kg b.d. were consistent with
the different dosing regimens. Terminal half-life and renal clearance of FBS0701
20 mg/kg at 12 h intervals (i.e. twice daily) were consistent with those from the
single-dose cohorts. No clinically significant urine creatinine or urine protein
results were noted. AEs that were possibly/probably treatment related were
reported in 4 of 30 participants (13%) and included dysgeusia, hyperchromic
urine, loss of appetite, fatigue and headache, which were all mild. AEs were also
reported in 1 of 5 individuals receiving placebo. There were no SAEs, deaths
or withdrawals due to AEs, and no relationship between drug dose and inci-
dence, severity or causality of AEs.
Summary / Conclusion: The bioavailability of oral FBS0701, based on the total
of free and Fe(III)-bound plasma concentrations, appeared dose-related as
reported for lower doses. PK parameters were consistent when FBS0701 was
administered as either a once-daily or twice-daily dose. The half-life was simi-
lar to that observed in a previous study of healthy volunteers. FBS0701 was
generally well tolerated and warrants further investigation in treating transfusion-
al iron overload.

Table 1. PK results.
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THE SAFETY, TOLERABILITY, PHARMACOKINETICS AND PHARMACO-
DYNAMICS OF FBS0701, AN IRON CHELATOR IN DEVELOPMENT, IN
PHASE I STUDIES OF HEALTHY VOLUNTEERS AND PATIENTS WITH
TRANSFUSIONAL IRON OVERLOAD
B Boutouyrie-Dumont1,* F Rombout2, S Krishnan3, H Rienhoff Jr4
1Shire AG, Nyon, Switzerland, 2Shire-Movetis NV, Turnhout, Belgium, 3Shire
Pharmaceuticals Inc., Wayne, 4FerroKin BioSciences Inc., San Carlos, United
States

Background: Despite advances in chelation therapy, the effective treatment of
chronic iron overload is compromised in many patients. Parenteral dosing, fre-
quent daily dosing and side effects of current therapies reduce adherence and
limit clinical benefit. FBS0701 is an orally administered, tridentate, iron chela-
tor in clinical development.
Aims: To characterize the safety, tolerability, pharmacokinetics (PK) and phar-
macodynamics (PD) of FBS0701 in healthy volunteers and in patients with
transfusional iron overload.
Methods: Two studies were conducted in distinct populations. Study 1 was a
phase I, randomized, dose-escalation, double-blind, placebo-controlled study
in healthy volunteers. Participants were randomized to a single-dose of oral
FBS0701 at 4 dose levels (3, 6, 10 and 16 mg/kg) or placebo (cohorts 1–4).
Healthy males aged 18–45 years with body mass index 18–27 kg/m2, serum
ferritin >20 ng/mL and ≤250 ng/mL, and erythrocyte indices within the normal
range were eligible for this study. Study 2 was a phase I, dose-escalation study

assessing FBS0701 in patients with chronic transfusional iron overload. Patients
received a single oral dose of FBS0701 (6, 10, 16 or 32 mg/kg). Male patients
with β-thalassemia aged 18–50 years with iron overload requiring treatment with
an iron chelator (serum ferritin >300 ng/mL and ≤5000 ng/mL) were eligible for
this study. In study1, blood samples were collected up to 96 h post-dose for PK
and PD analyses; blood samples were collected up to 72 h post-dose in study
2. In both studies, urine samples were collected up to 24 h post-dose for PK
and PD analyses. The total of free and Fe(III)-bound FBS0701 was measured
in both studies. All participants provided written, informed consent.
Results: Seventeen individuals were enrolled into study 1; 12 received
FBS0701 and 5 received placebo across the dose cohorts. Mean age was 23.5
years (range, 19–36 years). Mean AUC0–24 and Cmax were linear across the
dose range (Table 1). Nine treatment-emergent adverse events (AEs) were
reported in 5 of 17 participants (29%); all 5 participants had received FBS0701.
There were no AEs deemed to be probably/definitely related to FBS0701, and
there were no deaths or withdrawals due to AEs. Four AEs were possibly relat-
ed to the study drug and included moderate gastroenteritis, flatulence and
headache. There was no evidence of a relationship between drug dose and the
incidence, severity or causality of AEs. In study2, 4 patients were enrolled with
1 patient per dose. Mean age was 36.3 years (range, 33–41 years). AUC0–24
and Cmax seemed dose-related but less than dose-proportional (Table). Three
treatment-emergent AEs were reported in a single patient (bruising at
venepuncture and cannula sites); none were related to the study drug. There
were no deaths, SAEs or withdrawals due to AEs.
Summary / Conclusion: The bioavailability of FBS0701 seemed dose-relat-
ed in both healthy individuals and patients with β-thalassemia. It is anticipated
that there would be minimal accumulation of FBS0701 with repeated once-dai-
ly dosing. FBS0701 was generally well tolerated. Further investigation of
FBS0701 in patients with transfusional iron overload is warranted.

Table 1. PK results across dose cohorts.
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LONG TERM EFFICACY AND SAFETY OF DEFERASIROX IN TRANSFU-
SION DEPENDENT MYELODYSPLASTIC SYNDROME (MDS) PATIENTS
WITH IRON OVERLOAD: RESULTS FROM THE EPIC EXTENSION STUDY
N Gattermann1,* G Sanz2, C Finelli3, G Forni4, F Nobile5, M Schmid6, D Vas-
silieff7, A Guerci-Bresler8, A Ganser9, A El-Ali10, Ni Martin10, C Rose11
1Heinrich-Heine-Universität, Düsseldorf, Germany, 2Hospital Universitario y
Politecnico La Fe, Valencia, Spain, 3Policlinico S. Orsola-Malpighi, Bologna,
4Ospedale Galliera, Genova, 5Az. Osp. Bianchi Melacrino Morelli, Reggio Cal-
abria, Italy, 6Stadtspital Triemli, Zurich, Switzerland, 7Assistance Publique-Hôpi-
taux de Paris, Hôpital Cochin, Paris, 8CHU Brabois, Vandoeuvre Cédex,
France, 9Department of Hematology, Hemostasis, Oncology and Stem Cell
Transplantation, Hannover Medical School, Hannover, Germany, 10Novartis
Pharma AG, Basel, Switzerland, 11Hôpital Saint-Vincent de Paul, Lille, France

Background: The prospective, 1-year EPIC study conducted in a large cohort
of patients with transfusion-dependent anemias (including 341 MDS patients)
demonstrated the efficacy and safety of iron chelation therapy with deferasirox
(DFX) by reducing serum ferritin (SF) levels and proving a manageable safety
profile. This EPIC extension study was conducted to further evaluate the long
term efficacy and safety of DFX in these patients.
Aims: The objective of this sub group analysis was to evaluate the long-term
efficacy and safety of DFX in MDS patients enrolled in the EPIC extension
study.
Methods: Patients who had completed the core EPIC study continued to
receive DFX for a maximum of an additional 18 months or until the drug was
locally available, whichever came first. The inclusion and exclusion criteria were
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earlier defined in Cappellini et al., 2010. Initial extension dose was based on
the last dose they received during the core period and dose adjustments were
made based on safety and efficacy markers. The primary efficacy endpoint
was change in SF from baseline (BL) to the end of extension (EOE), analyzed
using the Student’s t-test. Safety assessments consisted of monitoring and
recording all adverse events (AEs), serious adverse events (SAEs) with their
severity and relationship to drug, study discontinuation, and deaths.
Results: Of the 341 MDS patients enrolled in the core study, 175 patients com-
pleted the core and 166 patients discontinued, of which 47% were due to AEs
(n=78) and were mainly gastrointestinal (GI) related (n=25). From the core
study, 45 patients continued into the extension phase for an additional 18
months or until the drug was locally available. Cumulative data, core plus exten-
sion, is being reported here. In this cohort, 51% of patients were ≥65 years old
(n=23). The average daily dose of DFX was 20.6 mg/kg/day and mean dura-
tion of exposure was 74 weeks (SD: 19). Compliance >80% was noted in most
of the patients (n=29, 64%). Overall, significant reductions in median SF lev-
els from BL to EOE were observed with DFX treatment in MDS patients (n=44,
median change -393.5 ng/mL, P= 0.0161). Maximum reduction in SF levels (-
736 ng/ml) was observed in patients receiving average daily dose of DFX 25 -
<35 mg/kg/day. AEs related to study treatment were reported for 55.6% of
patients from BL to EOE, similar to the rate observed in the core MDS patients
(66.3%). The most frequently reported drug-related AEs were GI disorders
(n=14, 31.1%), of which 64% were mild in severity and none lead to discontin-
uation of treatment. Increases of >5 x ULN for AST or ALT were not reported
with exception of one patient with an elevated BL ALT who subsequently expe-
rienced two consecutive ALT increases of >5 x ULN post-BL values. At BL, the
majority of patients had normal levels of serum creatinine (SCr) (n=35, 77.8%).
In this cohort of 45 patients, 11 (24.4%) had two consecutive values >33%
increase and >ULN of SCr. Increases in SCr or liver transaminases reported
were mainly mild in severity, transient, non-progressive, and were effectively
managed with dose adjustment. None of the 45 patients reported SAEs relat-
ed to study drug and two patients had non-drug related AEs leading to discon-
tinuation (acute myeloid leukemia, respiratory failure).
Summary / Conclusion: This extended follow up showed that DFX significant-
ly reduced SF levels from BL in the MDS patients who completed core and
extension phases of the EPIC study. DFX treatment had a manageable safe-
ty profile. This additional extension analysis confirms the overall safety and effi-
cacy of DFX treatment in transfusion dependent MDS patients.

Infectious diseases, supportive care
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FOUR MEASURES TO REDUCE THE RATE OF HEALTH CARE-ASSOCI-
ATED BLOODSTREAM INFECTIONS RELATED TO THE USE OF NEED-
LESS MECHANICAL VALVE CONNECTORS IN LONG-TERM CENTRAL
VENOUS CATHETERS
L Cláudio Leite1,* J Martinez1, R Capela1, D França1, N Varajão1, L Viterbo1,
Â Martins1, I Oliveira1, I Moreira1, N Domingues1, A Espírito-Santo1, F Trigo2,
J Mariz1
1Serviço de Onco-Hematologia, 2Serviço de Microbiologia, Instituto Português
de Oncologia do Porto, Porto, Portugal

Background: Mechanical valve needless connectors (MVC) are devices
known to be associated with augmented risk for bloodstream infections (BSI).
This risk is even superior when positive pressure MVC (PP-MVC) are compared
with neutral pressure MVC (NP-MVC). One reason for this augmented risk
seems to be related with the formation of a biofilm on the surface of the MVC,
so measures taken with to reduce this biofilm could probably decrease BSI rate.
Aims: To compare the BSI rates registered in onco-haematological patients
with long-term central venous catheter (CVC), before and after the introduction
of measures aimed at reducing biofilm formation on the MVC.
Methods: We analysed the BSI rates for a period of 18 months after adoption
of new rules for MCV manipulation: 1-changed the use of a PP-MVC to a NP-
MCV; 2- replaced the MVC two times a week instead of just one time; 3- replace
the MVC after each blood cultures collection to study a new episode of fever;
4- changed the cleaning solution from alcohol 70% to chlorhexidine 2%/alco-
hol). The rates obtained were compared with the rates registered in the 6
months immediately preceding this change of procedures.
Results: The number of CVC days analysed before and after the introduction
of the MCV manipulation measures was 2111 and 6756, respectively. The eval-
uation of the number of blood cultures collected between the two groups
revealed a reduction of 35% with the introduction of the measures (107 vs. 70
blood cultures/1000 CVC). The mean rate of BSI in the control group (without
measures) was 35.5 / 1000 CVC days, whereas in the study group was 9.4 /
1000 central venous catheter days, corresponding to relative risk of 0.27 (CI
95%, 0.27-0.37; P<0.001). Using differential time to positivity to identify bac-
teraemias originating from CVC, the BSI rate decrease from 17.5 to 4.7 / 1000
CVC days after adopting the measures, relative risk of 0.27 (CI 95%, 0.16-0.43;
P=0.006). We also found that the reduction in BSI rates was essentially at the
expense of gram positive microorganisms (51 vs. 21%), indicating that the
measures taken have affected mainly infections originating in catheters.
Summary / Conclusion: We have shown in this study that measures taken
with the objective of reducing biofilm formation, including the substitution of PP-
MCV with NP-MCV, can result in a significant decrease of BSI related with
long-term CVC in haematological patients.

Figure 1.
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CHANGING PATTERN OF INFECTION DURING TREATMENT OF PATIENTS
WITH ACUTE MYELOID LEUKEMIA (AML)
E Audisio1,* C Frairia1, S D’Ardia1, S Aydin1, B Nicolino1, A Busca1, B Allione1,
C Dellacasa1, M Falda1, F Marmont1, U Vitolo1
1Haematology, Haematology, AO Città della Salute e della Scienza, Turin, Italy,
Torino, Italy

Background: Acute myeloid leukemia (AML) patients during chemotherapy

180 | haematologica | 2013; 98(s1)

18th Congress of the European Hematology Association



induced neutropenia are at high risk of bacterial and fungal infections. The first
induction course is associated with high susceptibility to infectious complications
leading to increased morbidity and mortality. 
Aims: In the present study, the incidence and pathogenesis of neutropenic
fever were analyzed during the first induction therapy and compared with the
following post-remission courses.
Methods: 223 consecutive newly diagnosed AML patients with a median age
of 51 yrs (18-70) were treated with standard induction chemotherapy with Idaru-
bicin, Citarabine and Etoposide (ICE). A complete remission (CR) was achieved
in 169 pts (76%), whereas 40 pts (18%) were resistant and 14 (6%) died
because of infections. Patients entering CR were treated with a second induc-
tion course with Idarubicin and Citarabine followed by a third cycle of interme-
diate Cytarabine (IDAC) with peripheral blood progenitor cells harvest. The
post-remission therapy consisted in repeated (up to three) cycles with high-dose
Cytarabine (HDAC) and PBSC rescue. Sixty-seven (30%) non low-risk patients
with a suitable donor received an allogeneic stem cell transplant and were cen-
sored at the time of transplantation. A total of 774 neutropenic episodes was
analyzed. All patients received anti bacterial and antifungal prophylaxis with lev-
ofloxacin and itraconazole or posaconazole. Four (1.8%) pts died in the post-
remission phase due to infections. 
Results: During the first induction course 19 patients (8%) had no infections
whereas 87 (39%) developed a fever of unknown origin (FUO), 40 (18%) had
clinically documented infections (CDI), 62 (28%) microbiologically document-
ed infections (MDI) and 15 (7%) probable or proved invasive fungal infections
(IFI). In the post-remission courses febrile episodes were significantly reduced
compared to the first induction course. Analysis of post-remission neutropenic
episodes showed no infection in 301 (54.6%), FUO in 87 (15.8%), CDI in 17
(3.1%), MDI in 139 (25.2%) and IFI in 7 (1.3%) (P=.0000). Forty-eight(21.5%)
pts developed pneumonia during induction vs. 33 (6%) in the post-remission
phase (P=.0000). Gram-positive bacteriemia (s. epidermidis 50%, enterococ-
cus 16,6%, s. aureus 7%) was significantly predominant in induction, while
Gram-negative bacteriemia (e. coli 76%, p. aeruginosa 5.5%, enterobacter 4%,
k. pnemoniae 2.2%, s. maltophilia 2%) was mostly detected in post-remission.
Gram positive vs Gram negative isolates were 65% vs 33% in induction and
35% vs 67% in post-remission (P=.00003). During induction in 15 (6.7%) pts a
respiratory support with continuous positive air pressure (CPAP) ventilation
was required. CPAP support was necessary in 8 (1.4%) out of 551 post-remis-
sion aplasias (P=.0000). Eight (3.6%) of 223 inductions were complicated by
severe sepsis/septic shock vs 8 (1.45%) of 551 post-remission aplastic periods.
Two pts required ICU admission in induction and 4 in post-remission.
Summary / Conclusion: The results of the present study show a significantly
changing pattern of infection during treatment of AML patients. This observa-
tion should be considered in the choice of empiric antibiotic therapy during con-
secutive neutropenic episodes. 
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PNEUMOCOCCAL VACCINE RESPONSES IN B CELL MALIGNANCIES
AND DYSFUNCTIONS
J Karlsson1,2,3,* H Hogevik4, K Andersson2, L Roshani4, B Andréasson3,5, C
Wennerås2,3
1Department of Infectious Diseases, NU Hospital Organization, Trollhättan,
2Department of Clinical Bacteriology, 3Department of Hematology and Coagu-
lation, Sahlgrenska University Hospital, Göteborg, 4Department of Research
and Development, NU Hospital Organization, Trollhättan, 5Department of
Hematology/Internal Medicine, NU Hospital Organization, Uddevalla, Sweden

Background: Pneumococcal infections are a common cause of disease and
death in patients with B cell malignancies. Vaccination with the 23-valent poly-
saccharide vaccine has been clinical praxis among these patients; however,
more recent vaccination schedules suggest the use of conjugate pneumococ-
cal vaccines.
Aims: To compare antibody responses and functional antibody activity as
measured by opsonophagocytosis after vaccination with either polysaccharide
or conjugate pneumococcal vaccine in elderly patients with multiple myeloma
(MM), Waldenstrom’s macroglobulinemia (WM) and monoclonal gammopathy
of undetermined significance (MGUS).
Methods: Fifty-six patients > 60 years of age with a diagnosis of MM (n = 24),
WM (n=15) and MGUS (n=17), and 20 age-matched controls were randomized
to receive a single dose of either the 23-valent pneumococcal polysaccharide
vaccine (PPV) or a 7-valent conjugated vaccine (PCV7). Sera were collected
prior to and 4-8 weeks after immunization and analyzed with a serotype-spe-
cific ELISA for IgG antibodies to pneumococcal serotypes4, 6B, 9V, 14, 18C,
19F, and 23F, and with an opsonophagocytosis killing-type assay (OPA) for
functional antibody activity towards serotypes 4 and 14. Written informed con-
sent was obtained from all study participants.
Results: Pre- and post-vaccination sera revealed the lowest antibody and OPA
titers among MM patients, followed by WM patients, MGUS patients and healthy
controls. Statistically significant increased levels of IgG antibodies were seen
for one pneumococcal serotype among MM patients, three serotypes among
WM patients and four serotypes among MGUS patients and healthy controls
post-vaccination. Geometric mean IgG and OPA titers did not differ significant-

ly between the vaccine subgroups for any of the study groups although there
was a tendency towards higher IgG antibody fold increases in PCV7 vaccinees
among MM and WM patients. A few MM patients had very high IgG antibody
levels to pneumococci in ELISA. However, corresponding OPA titers were low,
indicating the presence of cross-reactive non-functional antibodies.
Summary / Conclusion: A suboptimal response to pneumococcal vaccination
was confirmed in MM patients in particular. However, also WM and MGUS
patients had lower IgG and OPA titers than healthy controls. No obvious differ-
ence between PPV and PCV7 given in single dosage was observed. OPA
analysis seems to be a more reliable method than ELISA for evaluation of
humoral pneumococcal vaccine responses in MM patients. 
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A RETROSPECTIVE STUDY OF THE RELATIONSHIP BETWEEN VITAMIN
D SUPPLEMENTATION AND THE RISK OF FEBRILE NEUTROPENIA(FN)
IN ADULTS WITH HEMATOLOGICAL MALIGNANCIES IN EAST KENT HOS-
PITALS(EKUFHT)
S Alhassan1,*
1Haematology, East Kent University Foundation Hospitals NHS Trust, Canter-
bury, United Kingdom

Background: Prior studies (1950-2000) regarding the use of vitamin D as part
of treatment/prevention of infections opened the door to intensive scientific and
clinical research, over the past decade, into the non-endocrine
(autocrine/paracrine) role(s) of vitamin D, particularly its impact on the function
and maintenance of both the innate and adaptive parts of the immune system.
None of these studies looked specifically at the relationship between vitamin D
supplementation and the risk of infections amongst adults with haematological
malignancies (or with a diagnosis of cancer), an increasing cohort of patients
who are particularly vulnerable to FN. Vitamin D deficiency is common in adults
in the United Kingdom (UK). The UK National Diet and Nutrition Survey (NDNS),
in the key findings from years one and two (2008/2009 – 2009/2010) of its
rolling programme, states that there is evidence of low vitamin D status in UK
adults, both male and female. The NDNS collected fasting blood samples. The
UK Department of Health recommended daily allowance (RDA) for vitamin D
is 10 micrograms (400 IU) for people over 65 years and those with limited expo-
sure to sunlight. Between 01/01/2009 and 31/12/2010, there were 585 episodes
of admissions with FN in patients who also have a diagnosis of cancer to
EKUFHT (serving a population of 0.72 million) with an average hospital stay of
8.03 days. These episodes were caused by 297 patients. Of those 122 patients
(41.2%) had hematological malignancies, which breaks into 65 patients (53.3%)
with Lympho-Proliferative Neoplasms (LPNs) and 57 patients (46.7%) with Mye-
lo-Proliferative Neoplasms (MPNs). [FN is defined by the presence of fever (38
degrees Celsius or higher for at least 1 hour) and a peripheral blood neutrophil
count of less than 0.5x109/L (high risk category) / 0.5-1.0x109/L (low risk cate-
gory) as per EKUFHT guidelines]. The NHS UK, estimates the average cost of
one day stay in secondary health care facilities at £670 for the financial year
2010/2011(>£1.5 million/year for EKUFHT).
Aims: To test the hypothesis; that regular vitamin D supplementation at the UK
RDA reduces the risk of FN in adults with Haematological malignancies.
Methods: This is a follow-on sub-study from a large retrospective, single cen-
tre, hospital based, case-control study to assess the relationship between expo-
sure to prescribed daily vitamin D and the risk of developing FN, in adults with
cancer in EKUFHT(William Harvey, Queen Elizabeth Queen Mother, and Kent
and Canterbury hospitals).(The main study was submitted and accepted as the
thesis part of a MSc. degree in clinical oncology issued to the author by the
school of cancer sciences-CRUK, University of Birmingham, UK, in July 2012
- full Thesis available on request). The risk of developing FN in adults with
haematological malignancies was estimated by calculating the Odds Ratio
(OR), with 95% Confidence Interval(CI), for prescribed daily vitamin D3(Yes/No).
Results: Vitamin D supplementation in adults with haematological malignan-
cies was associated with a clinically significant reduction in the risk of develop-
ing FN with an unadjusted OR of 0.690 (95% CI, 0.159, 2.524).[For those with
a diagnosis of myeloma the unadjusted OR was 0.656 (95% CI 0.037, 2.877)].
[In the main study including all adults with a diagnosis of cancer the unadjust-
ed OR was 0.44 (95% CI, 0.26, 0.74), with a p-value of 0.003, which equals a
reduction in the risk of developing FN from 11.4% in those not taking vitamin D
to 5.4% in those on regular vitamin D].
Summary / Conclusion: These results suggest that vitamin D supplementa-
tion may significantly reduce the risk of FN in adults with haematological malig-
nancies. Large double-blinded randomised controlled clinical trials for specific
cancer sub-types, are necessary to further study the relationship between vita-
min D supplementation and the risk of FN. The potential for preventative and
therapeutic use of vitamin D to boost the human innate immune responses is
exciting and warrants further studies.
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INFECTIONS CAUSED BY CARBAPENEMASE PRODUCING KLEBSIELLA
PNEUMONIAE IN PATIENTS WITH HEMATOLOGIC MALIGNANCIES
M Stamouli1,* P Tsirigotis1, S Vourli2, P Tofas3, A Antoniadou3, C Girkas1, 
E Ioannidou1, A Bouhla1, N Papanikolaou1, M Atta1, C Roubakis1, N Gardikas1,
A Konstantinou4, I Alafis3, G Tzebetzi5, M Tzima1, A Mamoureli1, V Pappa1,
A Megalakaki4, S Papageorgiou1, G Dimitriadis1
12nd Department of Internal Medicine, 2Microbiology Laboratory, 34th Depart-
ment of Internal Medicine, Attikon University Hospital, Haidari, 4Department of
Hematology, Metaxa Hospital, Piraeus, 5Infection Control, Attikon University
Hospital, Haidari, Greece

Background: Carbapenemase producing Klebsiella pneumoniae (KPC) is an
increasingly prevalent pathogen in Greek hospitals. The mortality rates are
very high in patients with hematologic malignancies who are infected by this
microorganism. This is partly due to the fact that initial empiric antibiotic ther-
apy is inappropriate. There is a need for new diagnostic and preventive strate-
gies to control KPC infections in this vulnerable population.
Aims: The aim of this study was to assess the prevalence of KPC colonization
among hematologic patients as well as the impact of weekly colonization
screening for KPC in combination with adapted empiric treatment on a. the fre-
quency of KPC infections among hematologic patients and b. the outcome of
these infections.
Methods: Infections caused by multiresistant pathogens have been recorded
in our hospital for approximately a three year period (March 2010-January
2013). Since March 2012 perianal swabs were obtained weekly from 204 con-
secutive patients with hematologic malignancies and cultured in meropenem
supplemented Mac Conkey agar plates. The patients who were KPC+ were iso-
lated or cohorted. Patients who were colonized or infected by KPC after being
transferred to the Intensive Care Unit were excluded from the study.
Results: KPC colonization was present in 36 out of 204 screened patients at
some time during their (often multiple) hospitalizations (17.6%). In a 3-year
period 40 KPC related infections have been recorded. Thirty infections occurred
in 21 patients before the commencement of weekly screening for KPC (during
a 24-month period). Ten infections were reported in 9 patients after the com-
mencement of weekly screening for KPC (during a 9-month period). Five deaths
due to KPC were reported before the screening period while only one death
occurred after screening was implemented (in a patient with relapsed disease).
Most patients who recovered from KPC infection or were just colonized by
KPC went on to receive additional chemotherapy without any life threatening
KPC infection occurring. Furthermore, four patients who were previously found
to be colonized by KPC received allogeneic stem cell transplantation without
any life threatening KPC infection.
Summary / Conclusion: The prevalence of KPC colonization in our hospital
is high among patients with hematologic diseases. Weekly screening and
cohorting of KPC+ patients didn’t reduce the rate of infections so far. Prompt
initiation of adapted empiric therapy could reduce the mortality caused by KPC
infection.
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MANAGEMENT OF HBV INFECTION IN ONCOHEMATOLOGIC IMMUNO-
SUPPRESSED PATIENTS: LAMIVUDINE PROPHYLAXIS AND RESCUE
THERAPY OF OCCULT HBV INFECTION REACTIVATION.
A Marrone1,* M Esposito2, C D’Amore1, L Siniscalchi1, L Rinaldi1, L Mastrullo2
1Internal Medicine and Hepatology, Second University of Naples, 2Hematology
Unit, San Gennaro Hospital of Naples, Napoli, Italy

Background: Hepatitis B virus (HBV) overt and occult infection reactivation in
oncohematologic patients (OHPs) is a frequent event and it can lead to severe
hepatitis and to liver acute failure even. The reactivation can occur from 5 to
36 months (m) after the start of chemotherapy. Patients with serological mark-
ers of resolved HBV infection (HBsAg-, HBcAb+, HBsAb -/+) which receive
highly immunosuppressive chemotherapy are at high risk of viral reactivation.
Antiviral prophylaxis is recommended but the optimal length, monitoring and
the mechanisms of reactivation in these patients are still uncertain. 
Aims: 1) to evaluate the efficacy and safety of lamivudine (Lam) prophylaxis
given for 18 m after discontinuation of chemotherapy; 2) the efficacy of antivi-
ral standard treatment in OHPs chronic HBV carriers; 3) we also report 11 cas-
es of HBV reactivation who had not received Lam prophylaxis and were treat-
ed with antiviral rescue therapy.
Methods: 1) Forty-eight OHPs (M/F:33/15; median age yrs:65; range 29-82)
were studied: 28 non Hodgkin lymphoma (NHL), 1 Hodgkin lymphoma (HL), 9
chronic lymphocytic leukemia (CLL), 10 multiple myeloma (MM). At the Hema-
tology Unit admission, before starting chemotherapy, all were screened for
HBsAg, HBsAb, HBcAb, HCV-Ab, HAV-Ab and ALT values. HBsAg and ALT
were monthly monitored and serum HBV-DNA was tested every 3 m after the
start of chemotherapy. 2) Eleven pts. with ongoing HBV reactivation were hos-
pitalized in the Liver Unit. Patients received standard highly immunosuppres-
sive chemotherapic protocols for the hematologic malignancies.
Results: Following serological screening pts. were distinguished in two groups.

Group A including 9/48 (18%) pts. (M/F:7/2; median age: 67 yrs (34-71) which
resulted HBsAg/HBV-DNA pos (2 HBeAg+, 7 HBeAg-). One of these was HCV-
Ab/HCV-RNA pos and all were HAV-Ab (IgG) pos. Group B including 39/48
(82%) HBsAg neg pts. (M/F: 26/13; median age yrs:65; range 29-82). Nine of
39 (23%) presented isolated HBcAb positivity and 29/39 (74%) HBsAb/HBcAb
positivity. Five of 39 (13%) were HCV-Ab positive and 38/39 (99%) HAV-Ab
(IgG) positive. Group C: 11 pts. (M/F: 7/4; median age 68 yrs), 6 with severe
clinical reactivation (jaundice and high ALT levels) and 5 with mild/moderate dis-
ease. 4 pts. were HBsAg neg/HBV-DNA pos. Standard therapy: Group A pts.
(4 inactive and 5 active carriers) received antiviral therapy (5 entecavir (Ent)
0.5 mg/d, 3 Lam 100 mg/d, 1 Lam/adefovir combination); all cleared HBV-DNA
(antiviral median time months:11; range 4-24), normalized ALT and completed
chemotherapy but are still HBsAg+. Lam prophylaxis: Group B pts. started
Lam 100 mg/d for 18 m after the last chemotherapy cycle. Twenty of 39 (51%)
pts. have completed 18 m of Lam prophylaxis and, among these, 14/20(70%)
have passed 12 m after discontinuation of Lam prophylaxis. Median time after
discontinuation of chemotherapy and Lam is 30 (1-58) and 19 (1-54) m respec-
tively. None case of HBV reactivation has been observed. Five pts. of Group
B died because hematologic malignancy. Rescue therapy: Group C pts.
received Ent (6) and Lam (5). One died because liver failure, 3 because hema-
tologic disease but were still HBV-DNA pos. 7/11 cleared HBV-DNA. 
Summary / Conclusion: HBV reactivation is life threatening condition and
must be prevented. These preliminary data show that: 1)prolonged 18 months
of Lam prophylaxis is safe and effective in preventing HBV reactivation and in
permitting the completion of chemotherapy; 2)Standard anti-HBV treatment is
effective to treat chronic HBV carrier with hematologic disease. 
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CLINICAL CORRELATIONS AND MOLECULAR ANALYSIS OF HUMAN
CYTOMEGALOVIRUS (HCMV) INFECTION IN BRAZILIAN PATIENTS WITH
SICKLE CELL DISEASE, BETA-THALASSEMIA MAJOR, AND BLOOD
DONORS
S Nanev Slavov1, S Kashima1, V de Deus Wagatsuma1, A Silva-Pinto1, 
D Covas2,*
1Hemocentro de Ribierão Preto, 2Departamento de Clinica Médica, Faculdade
de Medicina de Ribeirão Preto, Ribeirão Preto, Brazil

Background: There is a significant lack of information regarding the impact of
the human cytomegalovirus (HCMV) infection on patients with sickle cell dis-
ease, and beta-thalassemia major, despite of the serious clinical effect of this
virus. For example, the knowledge of HCMV impact on patients with sickle cell
disease is limited to a unique case report describing a fatal HCMV pneumonia
in a young man with sickle cell disease. Such information for HCMV in patients
with hemoglobinopathies can be crucial in the time when new approaches for
the treatment of these diseases by stem cells are gaining ground as the most
promising therapeutic tools. 
Aims: To examine the molecular characteristics and clinical impact of the
HCMV infection on patients with sickle cell disease and beta-thalassemia major
and healthy blood donors.
Methods: Blood samples were collected from 144 patients with sickle cell dis-
ease, 39 with β-thalassemia major, and 100 healthy blood donors at the Region-
al Blood Center of Ribeirão Preto, Faculty of Medicine of Ribeirão Preto, Uni-
versity of São Paulo (the Southeast Brazil). The specimens were submitted to
viral load quantitation, sequencing analysis, genotyping and phylogenetic analy-
sis of the UL55 gene. The HCMV molecular findings were related to the clini-
cal records of the positive patients. 
Results: HCMV DNA was detected in 13.8% of the sickle cell disease patients,
7.6% of the patients with beta-thalassemia major, and 3% of the donors at a
mean viral load of 3.8x103 copies/mL. Nevertheless, infections with higher viral
load and accompanied by a different hematological findings, and even retinopa-
thy were also observed. HCMV genotype gB2 was detected predominantly
(90.9%), followed by genotype gB1 (9%). 
Summary / Conclusion: This study examines for the first time the clinical
impact and the molecular characteristics of HCMV in patients with hemoglo-
binopathies. The high rates of HCMV detection among patients with sickle cell
disease compared to the patients with beta-thalassemia major could be due to
their relative immune suppression. The extensive spread of genotype gB2
among patients with hemoglobinopathies is probably due to geographic char-
acteristics and could not be related to higher virulence, specific patient group
or clinical symptoms. Nevertheless, special attention should be paid for the
monitoring of the HCMV infection in patients with sickle cell disease, and β-tha-
lassemia major, once this virus can have serious impact on them due to their
altered immune surveillance and the specificity of the underlying diseases.
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ABNORMAL SPLEEN FUNCTION ASSESSED BY THE STUDY OF “PITS”
AND SUBMEMBRANOUS VACUOLES IN ERYTHROCYTES IN PATIENTS
WITH SPLENOMEGALY OF DIFFERENT ETIOLOGY
E Feliu1, F Milla1,* M Xandri1, A Oriol1, L Berga1, J Ma Ribera1, M Pacha1, 
B Oller1
1Laboratory Hematolgy Department, Institut Català d’Oncologia (Badalona),
Badalona, Spain

Background: Patients with enlarged spleen may present a hyposplenism
Aims: To evaluate the spleen function in patients with benign and malignant
blood diseases presenting splenomegaly.
Methods: 100 patients were studied (54 males 46 females, median age 39
years (range:16-84 yeas) (group I: 14 autoimmune processes, group II: 6 hered-
itary red cell disorders, group III: 23 lymphoproliferative disorders, group IV: 10
chronic myeloproliferative neoplasms, group V: 10 liver cirrhosis, group VI: 37
splenic traumas (22 conservative treatment and 15 splenectomy). The control
group was formed by 28 “normal subjects”: 12 males 16 females, median age
32 years (range: 22-50). The following clinical and analytical data were record-
ed: age, sex, spleen size, diagnosis, complete blood count and erythrocytic for-
mula. The methods used were: a) study of red cell “pits” (Nomarsky optic) and
b) study of the red cell submembranous vacuoles (transmission electron
microscopy).
Results: There was a correlation between the measurements of “pits” and the
submembranous vacuoles in the whole series (R>0.68, P<0.001). The corre-
lation was better in the cases with pathology (R>0.82, P<0.001) than in the nor-
mal subjects. In the group of healthy people (negative control)the median per-
centage of red cells with “pits” was 2.1% (0.5-8.8) and with submembranous
vacuoles 1.4% (0.4-3.8). The median number of “pits” per red cell was 0.02
(0.01-0.12) and of submembranous vacuoles 0.02 (0.00-0.20). In the traumat-
ic spleen group (group IV), in patients in which splenectomy was performed
without autologous transplantation (9 cases) (positive control), the median per-
centage of red cells with “pits” was 54.7 (extremes 29-64) and the median of
“pits” per red cell 1.4 (0.6-1.8). Both median values were statistically different
from those of the negative control group (P<0.001). The results of the patho-
logical groups are depicted on the attached Table 1. 
Summary / Conclusion: a) Patients with splenomegaly due to chronic lympho-
proliferative and myeloproliferative disorders present a hyposplenism that may
contribute to severe infections; b) An altered splenic function is also observed
in patients with autoimmune diseases and with hereditary red cell disorders
although with less intensity; c) Splenic congestion characteristic of patients
with liver cirrhosis presents a normal spleen function; d) Spleen function is
more related to the splenic red pulp infiltration than to spleen size.
In part by grant 95/00063-01 and 02/0754 from FIS, Instituto de Salud Carlos
III; and Presidential grants of Josep Carreras Foundation P-EF 01-07

Table 1.
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NEUTROPENIC ENTEROCOLITIS AND VANCOMYCIN RESISTANT ENTE-
ROCOCCUS AS PREDISPOSING FACTOR
E Umit1, M Uyanik1, F Kuloglu2, G Pamuk1, M Demir1,*
1Hematology, 2Infectious Diseases, Trakya University Faculty of Medicine,
Edirne, Turkey

Background: Neutropenic enterocolitis (NEC) is a life-threatening disease with
high rates of morbidity and mortality, seen primarily in patients with hematolog-
ic malignancies. The frequency of NEC has increased with the use of
chemotherapeutic agents causing severe gastrointestinal mucositis. Neu-
tropenic patients with fever and abdominal symptoms (pain, distention, diarrhea,
GI bleeding), should be evaluated for bowel wall thickening of ≥4 mm, the hall-
mark of NEC. Management includes bowel rest, correction of cytopathies and

coagulopathies, and broad spectrum antibiotics and antifungal agents. Surgi-
cal intervention may be necessary to manage complications such as hemor-
rhage and perforation and should be delayed, if possible, until recovery from
neutropenia. Vancomycin resistant enterococci (VRE) are an increasingly com-
mon and difficult to treat cause of hospital-acquired infection. Long hospitaliza-
tion periods, use of broad-spectrum antibiotics and immunosuppression are
major risks for VRE colonization. 
Aims: The aim of our study is to evaluate our patients’ characteristics and fac-
tors which may contribute to VRE colonization as well as the role of coloniza-
tion for the development of NEC
Methods: 140 patients who have been hospitalized in the Hematology inpatient
clinic between April 2012 and September 2012 were enrolled in the study. Ages
of the patients ranged between 19 and 84 years (mean 54.81) and gender of
the patients were 63 female (45%) and 77 male (%55). Diagnosis of the patients
were grouped as acute leukemias, lymphomas (both Hodgkin’s and non-
Hodgkin’s), chronic leukemias an myeloproliferative disorders and benign
hematological disorders. Leucocyte count, initial questioning for gastrointesti-
nal problems and the presence of hypogammaglobulinemia were recorded.
After discharge, VRE status and neutropenic enterocolitis and diarrhea were
also recorded.
Results: VRE colonization was observed primarily in patients with acute
leukemias. Initial leucocyte count was not related with VRE status, thus VRE
colonization was significantly related with the presence of hypogammaglobu-
linemia. History of previous gastrointestinal problems were significantly relat-
ed with VRE colonization. And last o all, Both neutropenic enterocolitis and
neutropenic diarrhea were significantly related with VRE status. 
Summary / Conclusion: VRE colonization is a fast spreading, not easily man-
aged problem especially in Hematology clinics. Patints with hypogammaglob-
ulinemia is observed to be susceptible for colonization. Serious and life-threat-
ening complications of hematological malignancies and their treatment such as
neutropenic diarrhea and enterocolitis are observed to be more frequent in
patients who have VRE colonization.

Table 1.
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ANAEROBIC BLOODSTREAM INFECTIONS AMONG HAEMATOLOGICAL
CANCER PATIENTS: EPIDEMIOLOGY AND OUTCOME. RESULTS OF AN
8-YEAR SURVEILLANCE PROGRAM AT A SINGLE INSTITUTION
C Cattaneo1,* F Antoniazzi1, M D’Adda1, F Schieppati1, E Cerqui1, C Pagani1,
S Fogazzi1, E Borlenghi1, A Re1, G Rossi1
1Hematology, Spedali Civili di Brescia, Brescia, Italy

Background: Anaerobic bloodstream infections (BSI) are a rare event among
haematological cancer patients (pts). Due to its low incidence, few large stud-
ies have been published concerning cancer pts as a whole, but only few small
series referring to haematological cancer pts. Frequent association with polymi-
crobic BSI, oral/gastrointestinal mucositis and life-threatening complications
were reported.
Aims: In order to better define the clinical characteristics of anaerobic BSI
(AnBSI) among haematological pts, we analyzed all BSI occurring to consec-
utively admitted haematological pts to our Institute during a period of 8 years.
Methods: Since June 2004 a program of active epidemiological surveillance
is ongoing at our Institute. Levofloxacin prophylaxis was given to pts with a
≥7day-expected neutropenia. All pts showing fever or signs/symptoms of infec-
tion underwent at least two sets of blood culture; empiric antibiotic treatment
consisted of beta-lactam+amynoglycoside association. Data concerning anaer-
obic BSI occurring were analysed.
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Results: From June 2004 to December 2012, 691 cases of BSI were record-
ed. Gram-negative (G-) pathogens accounted for 395 cases (57.2%), Gram-
positive (G+) for 235 (34%), fungi (all Candida spp) for 11 (1.6%). In 50 cases
(7.2%) BSI etiology was polymicrobic (PMB). In 17/691 (2.5%) cases an anaer-
obic pathogen was isolated, in 4 cases they were observed in PMB BSI. Inci-
dence of AnBSI was constant over time. G+ anaerobic bacteria were observed
in 9 cases (6 Clostridium spp, 1 Gemella spp, 1 Eubacterium spp, 1 Lactobacil-
lus spp), whereas G- in 8 cases (5 Bacteroides spp, 2 Campylobacter spp, 1
Prevotella spp). Enterococci were the most frequent bacteria associated with
anaerobic pathogens in PMB AnBSI. AnBSI were associated with uncontrolled
underlying haematological disease (13/328, 4.0% vs 4/363, 1.1%; OR 3.72 [IC
1.2-11.51]) and PMB BSI (4/50, 8% vs 13/641, 2%; OR 4.19 [IC 1.31-13.38]),
whereas neither type of disease (acute leukaemia or not) nor neutropenia or
prophylaxis with levofloxacin were considered risk factor for AnBSI. Antibiotic
susceptibility profile was available in 11/17 cases. None of the Clostridium and
Bacteroides spp bacteria showed metronidazole resistance (4 and 3 cases,
respectively), whereas fluoroquinolone resistance was observed in the Campy-
lobacter susceptibility available test. Overall, 30-days mortality was 54/691
(7.8%). AnBSI mortality was significantly higher (4/17, 23.5%) in comparison
with G- (32/395, 8.1%) (P=0.05) and G+ (5/235, 2.1%) (P=0.0015); it was sim-
ilar to mortality due to other PMB BSI (9/46, 19.6%) and fungal BSI (4/11,
36.3%) (P=ns). Life-threatening complications was observed in two cases,
11.1% (admission to ICU for respiratory distress and compartment syndrome
in 1 case each).
Summary / Conclusion: Incidence of AnBSI was similar in our study to those
reported by literature in unselected series. Anaerobic pathogens are frequent-
ly associated to other bacteria, particularly enterococci, also among haemato-
logical cancer patients, and typically occur with an uncontrolled underlying dis-
ease. Our data also confirm that incidence of complications is high as well as
mortality rate, which is similar to those of candidemia and other PMB BSI. Fur-
ther studies are warranted in order to better clarify predisposing factors for
AnBSI among haematological cancer pts.
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COMPARISON OF THE BD GENEOHMVANR ASSAY TO CULTURE FOR
IDENTIFICATION OF VANCOMYCIN-RESISTANT ENTEROCOCCI IN REC-
TAL AND STOOL SPECIMENS IN PEDIATRIC MALIGNANCY PATIENTS
F Devrim1, G Gülfidan1,* Y Yaman2, G Özek2, Ö Cartı2, B Tatlı2, B Demirağ2,
E Albudak2, İ Devrim3, C Vergin2
1Dr.Behçet Uz Children Hospital, izmir, Turkey, 2Pediatric hematology, 3pedi-
atric infectious disease, Dr.Behçet Uz Children Hospital, izmir, Turkey

Background: Active screening for vancomycin-resistant enterococci (VRE) in
rectal and stool specimens has been recommended to limit the spread of
antimicrobial resistance within certain high-risk populations including oncolo-
gy-hematology wards.
Aims: The aim of this study is to compare the diagnostic performance of the
rapid real-time PCR test; BD GeneOhmVanR assay (BD
Diagnostics,SanDiego, CA) BD with the conventional screening cultures for
VRE
Methods: Direct swab specimens were tested by the molecular assay and
compared with direct culture. 306 rectal swabs and stool specimens were eval-
uated with BDGeneOhmVanR assay (BD GeneOhm,SanDiego, CA) that
detects the presence of vanA and/or vanB genes. The rectal swaps were inoc-
ulated directly to ChromID VRE agar (Biomerieux-France) and enterococci
were identifiedusing standard biochemical tests and VITEK 2 automated micro-
biology system (Biomerieux-France). The susceptibility of the enterococci to
vancomycin and teicoplanin was determined using an Etest (Biomerieux-
France). 
Results: VRE were initially isolated from 37 cultures, and the RT-PCR assay
was positive in detected 37 of the 306 samples. The sensitivity and spesificity
of RT-PCR was 91.8%(34/37) and 93.6%(252/269) respectively. The positive
and negative predictive values for GeneOhmVanRassay was 66.6% and
98,8%.
Summary / Conclusion: VRE colonization is an important health-care prob-
lem however infections were mostly common in high-risk patients. Early diag-
nosis of VRE colonization will help cohorting the patients, transmission of VRE
patients and improving infection control measures. In our study; GeneOhm-
VanR assay is an useful tool for this usage; however its specifity was found to
be more impressive compared to its sensitivity.
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REASONS FOR TREATMENT SEEKING DELAY IN NEUTROPENIC SEPSIS
M Talbot1,* P Yates2, A Todd3
1Clinical Psychology, 2School of Psychology, Exeter University, 3Haemotology,
Royal Devon and Exeter NHS Foundation Trust, Exeter, United Kingdom

Background: Treatment seeking delay (TSD) may be divided into emergency
medical services delay, hospital delay and patient presentation delay. In the

United Kingdom hospital delay has been a recent focus of guidelines and stan-
dard development for the common and potentially fatal chemotherapy compli-
cation of neutropenic sepsis (NS). However, studies of TSD in other settings
suggest most TSD is due to patient, not medical service delay. Since NS com-
monly arises in the out-patient setting, patient factors in TSD represent a sub-
stantial but under-researched clinical issue
Aims: To identify the patient processes involved in seeking medical treatment
for potential NS in chemotherapy patients and identify a model for TSD which
could inform future efforts to improve outcome.
Methods: Between May 2011 and April 2012, all patients receiving chemother-
apy at our haematology service received the same written and verbal instruc-
tions, consistent with national guidance with 24 hour contact details and advice
to seek immediate medical attention for any self-recorded temperature exceed-
ing 38C or after 2 hours of being unwell without fever. Patients admitted with
suspected NS who had not followed these instructions were invited to partici-
pate in the study. This involved an audio-taped semi structured interview with
a psychologist. A social constructionist version of grounded theory was used
to explore the processes underlying patient experiences, emotions and identi-
ty and to contextualise theory development for this clinical scenario.
Results: 50% (16) of patients admitted with suspected NS had not followed the
instructions given to them. 12 agreed to participate in the study. Six theoreti-
cal constructs were generated from interview: Recall of Treatment Advice,
Symptom Monitoring Behaviour, Symptom Interpretation, Impact of Emotions,
Influence of Social Networks and, finally, Preparation and Journey Time. TSD
appeared to be shaped by a complex interplay between these constructs com-
prising 3 stages (Figure 1): 1) Adherence to treatment advice (monitoring signs
and symptoms), 2) Contacting hospital, 3) Presenting at hospital. Only in stage
1 is patient recall of advice and instructions a dominant factor, combined with
the degree of acceptance that the concept of neutropenic sepsis is relevant to
them. In the more complex stage2, monitoring behaviour, interpretation of symp-
toms – in turn driven by understanding and prior experience of illness – emo-
tion (e.g. fear, denial) and social network influence (e.g. opinion and advice of
family or friends) are the key decision making modifiers. Stage3, Presenting at
Hospital, centres on practical considerations around the journey such as trans-
port, packing and preparing the rest of the family.
Summary / Conclusion: This study permits a provisional 3 Stage Model of
TSD for NS in chemotherapy patients to be developed (Figure 1). There are
implications at two levels: Health policy / clinical practice - there is often poor
recall of FN information. Future guidelines on NS could recognise that informa-
tion provision is insufficient and this provision should be structured to max-
imise recall, for example at different stages rather than during one outpatient
visit. Lay population - contextual social factors and social networks heavily
influence help seeking behaviour. Patients are more likely to seek treatment for
NS if they view it as a real danger and accept previous health beliefs may not
apply. Chemotherapy patients also need to believe that seeking treatment
would not inconvenience family/friends and healthcare staff. 

Figure 1. 
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CEFEPIME-INDUCED ENCEPHALOPATHY IN PATIENTS WITH HEMATO-
LOGICAL MALIGNANCIES: CLINICAL FEATURES AND RISK FACTORS
T Ugai1,* K Tsuda2, H Sugihara2, Y Nishida2, M Yamakura2, M Takeuchi2, K
Matsue2
1Hematology, Jichi University Saitama Medical Center, Saitama, 2Hematology,
Kameda Mdical Center, Kamogawa, Japan

Background: Cefepime is a widely used antibiotic for patients with hematolog-
ical malignancies (HM). It can cause encephalopathy, which has been increas-
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ingly described in the literature, occurring mainly in patients with impaired renal
function. However, the risk factors and characteristics have not been fully elu-
cidated in patients with HM.
Aims: The primary objective of this study was to measure the incidence of
cefepime-induced encephalopathy and determine potential risk factors and clin-
ical characteristics.
Methods: We conducted a retrospective cohort study in 222 patients using
cefepime with HM at our hospital in the period from August 2011 to February
2013. Other causes of encephalopathy were excluded for all patients with clin-
ically suspected encephalopathy. Head CT, MRI, cerebrospinal fluid examina-
tion, and electroencephalography (EEG) were performed to assist in the diag-
nosis. We also investigated the clinical features of patients with cefepime-
induced encephalopathy. We used univariate analysis and assessed the risk
factors for the development of cefepime-induced encephalopathy in HM
patients. Statistical analysis included two-sampled t test and Fisher’s exact
tests. All calculations were performed using the program R 2.12.1.
Results: Among 222 HM patients using cefepime, 9 were diagnosed with
cefepime-induced encephalopathy, thus indicating a cumulative incidence of
approximately 4%. These cases corresponded to 4 men and 5 women with an
average age of 70 years. With respect to underlying disease, 2 patients had
myeloma, 4 had lymphoma, one had leukemia, and 2 had other hematological
malignancies. Of 9 patients with encephalopathy, 7 patients had impaired renal
function (4 on maintenance hemodialysis), and 1 had impaired liver function
when cefepime was prescribed. The average creatinine level at the beginning
of treatment was 5.02 mg/dL (range: 0.60-19.85) and the initial dose of cefepime
was 3.66 g/day (range: 1.0-6.0). The average time between commencement of
treatment and symptoms was 3.4 days (range: 1-5).The most common clinical
manifestations were decreased level of consciousness (100%) and myoclonus
(30.0%). The EEG was pathological in 6 cases where it was carried out, demon-
strating periodic short-interval diffuse discharges with a predominance of tripha-
sic waves in 4 cases, and slowed global activity with repetitive paroxysm in 2
cases. The head CT scan and MRI were normal in all cases. After diagnosis of
encephalopathy, treatment with cefepime was discontinued immediately. Symp-
toms improved fully in all patients, and the average period between symptoms
and recovery of encephalopathy was 5.4 days (range: 2-23). Univariate analy-
sis showed that impaired renal function (creatinine, eGFR) ,acute worsening of
renal function was significantly associated with development of cefepime-
induced encephalopathy (P=0.0001, P=0.025, respectively). Age, sex, weight,
liver function abnormality, hypertension, diabetic mellitus, total dose of cefepime
per day and unadjusted cefepime dose were not identified as potential risk fac-
tors. Receiver operating characteristic (ROC) curves demonstrated that the
threshold level of eGFR for cefepime-induced encephalopathy was 31.82 (area
under the curve=0.849).
Summary / Conclusion: This study indicated that the development of
cefepime-induced encephalopathy was associated with severely impaired renal
function (eGFR<30 mL /min/1.73 m2) in patients with HM. We should be aware
of cefepime-induced encephalopathy, especially in HM patients with impaired
renal function, and early withdrawal is needed when there is clinical suspicion
of encephalopathy.
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DIVERSE CLINICAL PICTURE AND ORIGIN OF HEMOPHAGOCYTIC SYN-
DROME IN ADULT PATIENTS. SINGLE CENTER EXPERIENCE OF 18
PATIENTS
W Wiktor-Jedrzejczak1,* R Machowicz1, P Boguradzki1, J Dwilewicz-Tro-
jaczek1, A Waszczuk-Gajda1, J Drozd-Sokolowska1
1Hematology, Oncology and Internal Diseases, Medical University of Warsaw,
Warsaw, Poland

Background: Hemophagocytic syndrome also called hemophagocytic lym-
phohistiocytosis (HLH) is a rare but devastating clinical syndrome characterized
by fever, splenomegaly, cytopenias, hyperferritinemia, hypofibrinogenemia and
hemophagocytosis leading to fatal outcome if untreated. It is frequently misdi-
agnosed as sepsis because resemblance of the symptoms and frequent sec-
ondary bacterial infection. For long time it was considered to be disease of chil-
dren, where it occurs in mainly primary form produced by mutations affecting
function of cytotoxic lymphocytes. In reported cases of adolescent and adult
patients it was related either to infection (mainly aberrant EBV) or malignancy.
However, the knowledge on its occurrence, diversity and course in adult patients
is very limited.
Aims: The aim of the study was to describe relatively large group of patients
with this condition referred to our Department.
Methods: For this patients records were evaluated and results reported.
Results: Since 2006 17 patients were referred to our Department, who fulfilled
majority of criteria for this syndrome and additionally 1 patient who died in 2000
was retrospectively included. For majority of patients it was not possible to test
them at diagnosis for soluble IL-2R and NK cells, so diagnosis was made in 12
patients after fulfilling 5 out of 6 remaining diagnostic criteria and in 6 patients
after fulfilling 4 out of 6 diagnostic criteria of HLH. There were 9 cases of EBV-
associated HLH, 8 cases of malignancy-associated HLH and 1 case where
both PTCL and confirmed recurrent EBV infection contributed to the syndrome.

Regarding malignancy-associated HLH there were 2 more cases of PTCL, 2
T-LGL, 1 ALCL ALK (-), 1 DLBCL, 1 AML, 1 CML-BC, and 1 with cancer of
unknown origin. Eight patients have been referred in so advanced status that
there was not possible to initiate treatment and they died early after admission.
Out of 7 EBV-associated HLH patients who have received combination of etopo-
side, cyclosporine A and steroids (HLH 2004 protocol), 5 are alive and well up
to 5 years after treatment. Two patients died of infection day 14 and day 18 of
therapy with significantly alleviated symptoms. Patient suffering from both PTCL
and EBV-associated HLH died of unrelated cause while in remission of both
conditions after CHOP and DHAP treatment. Out of 8 malignancy associated
HLH patients, 2 are surviving: one with DLBCL treated with R-CHOP and one
with T-LGL treated with methotrexate + G-CSF. The most prominent features
in all patients were hyperferritinemia (18/18), fever (17/18), and splenomegaly
(18/18) with less regularly observed red cell, platelet and neutrophil deficien-
cies (18/18 but variable), hemophagocytosis (10/18) and hypofibrynogenemia
(7/18) or hypertriglicerydemia (11/18). Many patients suffered from prominent
mixed coagulapathy (16/18) with D-dimer level up to 24,6, decreased albumin
(11/18) and increased liver enzymes: LDH (16/18), ASPAT (13/18), ALAT (13/18)
and hyperbilirubinemia (11/18). Frequent were pleural and peritoneal effusions
and skin changes such as panniculitis. Only one patient demonstrated severe
neurologic deficits that resolved completely after HLH 2004 treatment.
Summary / Conclusion: Adult patients demonstrating fever, splenomegaly
and deficiencies in complete blood count should be tested for ferritin level and
if increased further followed for confirmation or exclusion of HLH. Since disease
is fatal when untreated, therapy with either HLH 2004 protocol or other disease
specific protocol should be initiated as promptly as possible.
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USEFULNESS OF GALACTOMANNAN ASSAY IN BRONCHOALVEOLAR
LAVAGE SAMPLES IN PATIENTS WITH HAEMATOLOGICAL MALIGNAN-
CIES AND RISK OF INVASIVE PULMONARY ASPERGILLOSIS.
R Del Orbe1,* I Olazabal1, M Zamora1, M Olivares1, I Amarika1, E Landeta1, 
A Iglesias1, A Balerdi1, L Lopez-Soria2, E Amutio1, J García-Ruiz1
1Hematology, 2Microbiology, Hospital Universitario Cruces, Barakaldo, Spain

Background: Invasive pulmonary aspergillosis (IPA) is a major cause of mor-
bidity and mortality in patients with haematological malignancies. Definitive
diagnosis of IPA is based on demonstration of the fungus in lung tissue by cul-
ture and / or histopathology. Clinical status of these patients makes so difficult
to get a diagnosis with certainty and is where the role of biomarkers, such as
galactomannan (GM) can be useful. GM is a wall component of fungal cell
polysaccharide which is released during invasion by Aspergillus spp. and can
be detected in body fluids. Its determination in serum of patients with haema-
tological malignancies at risk of invasive fungal infection is useful in the early
diagnosis of aspergillosis, but its presence in bronchoalveolar lavage (BAL)
remains unclear in diagnosing IPA.
Aims: To determine the usefulness of galactomannan assay in bronchoalveo-
lar lavage specimens and its value in clinical practice.
Methods: We conducted a retrospective and observational study, during 32
months (February 2010-November 2012). We got 33 BAL samples from 32
patients diagnosed with hematological malignancies in context of fever and
suspected lung infection. Cases were categorized into low, intermediate and
high risk of IPA; also diagnostic of IPA were made in base of EORTC/MSG cri-
teria. A chest CT scan was performed in all patients prior to bronchoscopy and
BAL. A serum galactomannan antigen (AGA) assay, prior and / or subsequent
to the completion of BAL was measured. All patients were receiving or had
recently received beta-lactam antibiotics or carbapenems. Samples obtained
from BAL were conducted to determine galactomannan (GM), Gram stain, cul-
ture of aerobic bacteria and fungal, antigen P. jirovecii, PCR [respiratory syn-
cytial virus (RSV), parainfluenza, adenovirus, rhinovirus, coronavirus, bocavirus,
metapneumovirus, Influenza and Enterovirus], cytomegalovirus (CMV) Shell-
Vial, CMV culture, auramine staining and culture of mycobacteria. The results
of GM in BAL, were expressed as ratio, considering positive a value greater than
0.5 (GM +) extrapolating from serum values and its significance.
Results: Of the 33 cases studied, 6 were classified as IPA (5 probable and 1
proven). The proven IPA was based of identification by culture and histopathol-
ogy of A. fumigatus in BAL and lung tissue. 22 cases (66%) were at high risk
of IPA, 8 intermediate risk (23%) and 4 (11%) low risk. GM + was observed in
76% of cases (25/33) (range 0.62-6.60). In all cases of IPA, GM had elevated
values >3 (range 3.02 - 6.25). In 19/33 cases of GM + BAL were not evidence
of Aspergillus spp. in the diagnostic screening. In 12/33 cases was isolated an
infectious agent, Candida spp. (1 case), P. jirovecii (2 cases), E. faecium (2 cas-
es), CMV (2 cases), RSV (1 case), rhinovirus (2 cases), coagulase-negative
Staphylococcus (1 case) and Penicillium spp. (1 case). CT scan showed vari-
able findings in all patients, being pulmonary infiltrates and cavitation the most
frequent radiological pattern in patients with IPA (4/6). Positive and negative pre-
dictive values   of determination of GM in BAL was 24% (95% CI 11.5-43.4) and
100% (95% CI 67.6-100) respectively. Sensitivity and specificity of the test was
100% (95% CI 61-100) and 29.6% (95% CI 15.9-48.5).
Summary / Conclusion: In our experience determining galactomannan in BAL
specimens using a ratio ≥ to 0.5 is useful to identify a group of patients at risk
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for aspergillosis with very low probability of getting the infection. This limited
series does not allow establishing other cutoff value   to improve the specificity
of the test, although it is noted that all IPA cases in this study, proven or prob-
able, showed elevated levels of GM in BAL (ratio> 3). It is necessary to carry
out studies with larger series to clarify these issues.
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RISK FACTORS RELATED TO MORTALITY IN HEMATOLOGICAL
PATIENTS ADMITTED TO INTENSIVE CARE UNIT (ICU)
S Iraheta1,* J Raya1, L Lorente2, S Lakhwani1, M Fernández1, L Hernández-
Nieto1, M Mora2
1Haematology and Hemotheraphy , 2Intensive Care Medicine, Complejo Hos-
pitalario Universitario de Canarias, Tenerife, Spain

Background: Patients admitted into the intensive care unit (ICU) because of
complications in the treatment of a hematological malignancy have a poor prog-
nosis classically. However, recent studies indicate that advances in managing
critically ill cancer patients and in selecting them for ICU admission have
improved their outcome.
Aims: To assess the main clinical features of this group of patients at dis-
charge from the ICU in a tertiary university hospital and to identify possible risk
factors associated to mortality such as invasive mechanical ventilation (IMV)
requirement.
Methods: We retrospectively collected data of all patients with a hematologi-
cal disease admitted to the ICU between January-2009 and April-2012. Record-
ed variables included: sex, age, hematological diagnosis, disease status, type
of treatment received, evidence of sepsis criteria, major reason for ICU admis-
sion, need for IMV, use of vasopressors agents, ICU lenght of stay, laboratory
values at admission, and APACHE II and SAPS II scores calculated within the
first 24 h. Predictors for in-hospital mortality were evaluated using uni- and
multivariate analysis.
Results: A total of 21 patients (median age 55, inter-quartile range IQR 15-80,
and male 66.6%) were analyzed. Of these, 95.2% had a hematological malig-
nancy, 47.6% with a recent diagnose, and only in two cases ICU admission
coincided with disease progression. The main causes of admission were pneu-
monia associated with acute respiratory distress syndrome (ARDS) and sep-
sis of any origin (28.6% each). The average stay in the ICU was 12.4 days (IQR
1-60). Globally, 71% had received chemotherapy during the 2 weeks prior to
admission. Severe neutropenia was present in 38% of patients, and 50% of
them died during ICU stay. IMV requirement was recorded in 66.6% of patients,
of which 50% died; however, only 14.3% of patients who did not require IMV
were exitus. No statistically significant relationship was found between IMV
and mortality (P=0.133). Fourteen patients (66.6%) required vasopressor drugs,
of which 57% died; by contrast, all patients who did not need amines (33.3%)
survived (P=0.018). The mean scoring systems APACHE II and SAPS II were
18.7 and 46.1 respectively, and a relationship between them and mortality was
not observed (P=0.804). The overall mortality rate during ICU stay was 38%.
Of the 13 patients alive at discharge from ICU (62% of total), two (15.4%) died
of ARDS within a week, both in situation of hematologic disease progression.
The overall in-hospital mortality was 47.6%, and overall survival at 6 months
after ICU discharge was 47.6%.
Summary / Conclusion: The overall mortality rate in our population is slight-
ly below average described in the literature. Regarding prognostic factors asso-
ciated with mortality, we observed only statistically significant association
between this and the need of vasopressor amines administration. Finally,
although the sample size is small, mortality was not significantly associated with
IMV, the degree of neutropenia or the haematological disease type.
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AUDIT OF POSACONAZOLE USAGE IN THE HAEMATO-ONCOLOGY UNIT
AT ST BARTHOLOMEW’S HOSPITAL
A Nizam1,* A Heath2, M Fanous3, L Dark1, S Agrawal4,5
1Pharmacy, Barts Health NHS Trust, London , 2Medical School, Imperial Col-
lege, London, 3Haemato-Oncology, Barts Health NHS Trust, 4Blizard Institute,
Academic Haematology, Queen Mary University of London, London , 5Haema-
to-Oncology, St Bartholomew’s Hospital, London, United Kingdom

Background: Posaconazole, a triazole antifungal, is indicated for use in the
prophylaxis and treatment of invasive fungal disease (IFD) in adults. In 2007,
our antifungal management protocol was changed to include posaconazole for
IFD prophylaxis in patients with graft versus host disease (GVHD) receiving
high dose steroids (≥1mg/kg/day of prednisolone or equivalent) and to stop
posaconazole at a steroid dose of <0.25 mg/kg/day.
Aims: To establish compliance with the protocalised use of posaconazole.
Methods: Data was collected retrospectively with posaconazole use identified
from an existing database, F.A.T. (fungal audit tool) and pharmacy records. 67
patients received posaconazole between January 2006 and December 2011.
Review of their records revealed 100 episodes of posaconazole prescriptions.
Toxicity was assessed from the clinician reported information, as well as labo-

ratory parameters.
Results: Data was captured for 99 prescriptions, of which 63% were for pro-
phylaxis in the setting of GVHD, 19% for suspected IFD, 8% for prophylaxis dur-
ing chemotherapy, 6% for previous IFD (secondary prophylaxis) and in the
remaining 3% episodes indications were not documented. In terms of the dos-
ing schedule, 68% (n=66) were prescribed 600mg per day for prophylaxis as
per protocol in GVHD; 28% (n=28) were prescribed 800mg per day, which
included all “treatment” use, but also prophylactic use in 9% of episodes. The
average duration of a posaconazole prescription was 61.5 days, which was
longer in the outpatient setting (69.9 days) than for inpatients (13.5 days).
Steroids were prescribed in 55 episodes, all for GVHD management.
Posaconazole was discontinued appropriately in 32 episodes as per protocol.
No stop date was available in 3 episodes. In the remaining 20 prescriptions, 7
prescriptions were for the treatment for IFD and hence not stopped at the same
time as steroids; however, the protocol was not followed in 13 cases and pro-
phylactic posaconazole was continued, representing a cost of £34.533. Evi-
dence of symptomatic toxicity was seen in 8% of episodes, which included
tiredness, visual disturbances and vomiting, none of which required discontin-
uation. In 13 episodes, posaconazole was started despite hyperbilirubinaemia
and/or transaminitis (>5x upper limit of normal): at the cessation of posacona-
zole, liver function had improved/returned to normal in 10; was stable in 1; and
worse in 2 cases. Posaconazole induced hepatoxicity was documented in only
one episode and led to cessation of treatment. Posaconazole was changed to
a new antifungal in 13 episodes without evidence of toxicity, liver impairment
or intolerance: Ambisome in 6 cases; caspofungin in 3; voriconazole in 4.
Although this is indirect evidence, it suggests a maximal breakthrough rate of
suspected IFD of 13%.
Summary / Conclusion: The greatest use of posaconazole was for IFD pro-
phylaxis in the setting of GVHD as per protocol. Posaconazole use appeared
to be safe even with significant liver impairment. One third of posaconazole use
was non-protocolised, mainly prophylaxis for chemotherapy. Overall, this audit
highlights appropriate prescribing by clinicians. However, the failure to stop
posaconazole prophylaxis in the GVHD setting on reduction/stopping of
steroids has a significant budgetary impact. The results of this audit have led
to the design of a specific request form for all outpatient prescriptions for
posaconazole (and voriconazole), with monthly monitoring to ensure appropri-
ate management in terms of indications and duration of therapy. 
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CHILDREN WITH MACROPHAGE ACTIVATION SYNDROME: A SINGLE
CENTER EXPERIENCE 
S Aytac1,* S Ozen2, S Unal1, G Balta1, M Cetin1, F Gumruk1
1Pediatric Hematology, 2Pediatric Rheumotology, Hacettepe University, Ankara,
Turkey

Background: Macrophage activation syndrome (MAS) is a severe, potential-
ly life-threatining complication of childhood systemic inflammatory disorders.
Recognition of MAS in patients with JIA and SLE is often challenging because
MAS may mimic all signs and symptomps even laboratory features of the
underlying disease.
Aims: We aimed to document all relevant clinical and laboratory features, treat-
ment and outcome of MAS in our center.
Methods: This report presents a retrospective review of 22 patients diagnosed
as MAS in Hacettepe University Ihsan Dogramaci Childrens Hospital. Our
group (17 JRA and 5 SLE) included 12 girls and 10 boys and the median age
of MAS onset was 11,5 years(range 16 months-16 years). The mean duration
of underlying disorder was2,5. months(range 0-156,5 months) for the whole
group however median duration was 0 months(range 0-156,5 months) for JIA
and 12 months(10-24 months) for SLE. Patients with JIA were diagnosed to
have MAS when they developed prolonged fever with organomegaly and wors-
ening blood values especially platelet count which is progressively decreasing,
decreased sedimentation rate, deranged liver functions, elevated ferritin level,
elevated Vit B12 and LDH level, hyponatremia, hypoalbunemia, coagulopathy,
encephalopathy and other diagnostic criterias for HLH -2004 with or without
eveidence of hemophagocytosis in the bone marrow.
Results: Twelve patients with JIA were presented with MAS. At the time of the
diagnosis fever at ≥38 C was observed 93% of the patients. Leucopenia, ane-
mia and thrombocytopenia was found in 12%, 81% and 75% ,respectively.
Median Hb, WBC and platelet count were 9,4 g/dL (range 6,4-15 ), 5100/mm3

(range 900-70200) and 88500/mm3 (range 21000-536000),respectively. When
compare SLE with JIA at the time of MAS episode , it seems that patients with
SLE had lower blood counts (median Hb, WBC and platelet count 7,6 g/dl(range
7-13,6), 1450/mm3(1100-5000) and 65000/mm3 (21000-99000/mm3)) than JIA(
median Hb, WBC and platelet count 10 g/dL (range 6,4-15), 10800/mm3(900-
70200) 995000/mm3 (27000-536000/mm3) respectively. Median ferritin level
was 16728 µg/L (range 3747-150099). Vit B12 is available for 14 patients and
6(43%)of them were found to be elevated. The overall mortality rate was 40%
in our group. Mortality rate for SLE was 60% (3 died, 2 alive) and it was 35%
for JIA(6 died, 11 alive).
Summary / Conclusion: Literature review did show that we have relatively a
large number of cases with MAS in single center experience beside there is an

186 | haematologica | 2013; 98(s1)

18th Congress of the European Hematology Association



accumulating case series in the recent years. According to our experience we
can say that some of those patient has a very silent MAS clinic perhaps to due
to underlying genetic feautures. On the other hand some of those patients rap-
idly worsened beside a prompt recognition and immediate therapeutic interven-
tion. There were 3 patient presented in this study had consanguinity and none
of them revealed specific mutations caused by primary HLH. In conclusion,
MAS patients may presented with almost within a normal limit of blood values,
however clinician kept in mind that platelet and sedimentation decrease will give
a very important diagnostic clue. Bone marrow aspiration does not necessari-
ly show hemophagocytosis at the first admission, serial examination with check-
ing ferritin level regularly is helpful to put the diagnosis. Patient clinical status
is also very important during these follow up period, in case of unexpected
worsening of the patient even in the absence of any MAS criteria, prompt eval-
uation probably will be life saving.
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DIAGNOSTIC EFFICACY OF GALACTOMANNAN ASSAY AND COMPUT-
ERIZED CHEST TOMOGRAPHY IN INVASIVE ASPERGILLOSIS OF
FEBRILE NEUTROPENIC CHILDREN
G Aydogan1,* N Celik1, D Tugcu1, A Akcay1, F Akici1, Z Salcioglu1, 
M Demirkaya1, M Gökce1, N Ayaz1, H Sen1
1Pediatric Hematology, Kanuni Sultan Suleyman Education and Research Hos-
pital, Istanbul, Turkey

Background: Invasive pulmonary aspergillosis (IPA) is a leading cause of mor-
bidity and mortality in children with haematological malignancy and it can result
in various clinical presentations due to the characteristics of fungus. Early diag-
nosis is quite important for better prognosis, however it is difficult to achieve this
through the conventional methods Detection of IPA represents a formidable
diagnostic challenge and, in the absence of a ‘gold standard’, a combination of
clinical data and microbiology with histopathology is helpful. Culture-based
approaches rely on the availability of biopsy samples, but these are not always
accessible in sick patients, Blood and radiologic tests are frequently used for
diagnosis of invasive pulmonary aspergillosis, but it remains unknown which is
more useful for its early diagnosis.
Aims: In our study, we aimed to evaluate the diagnostic methods, that are
based on measurement of galactomannan levels and imaging with computer-
ized chest tomography of neutropenic patients with persistent fever (> 5 days
duration) and to evaluate the incidence of aspergillus infection depending on
these methods.
Methods: In this study, children with haematological malignancies and fever
were enrolled prospectively. Fifty-three febrile neutropenic episodes of 32
patients, who have been followed up because of hematologic malignancies in
Pediatric Hematology and Oncology Department of Kanuni Sultan Süleyman
Education and Research Hospital were eveulated. Microbiological sampling
was performed to determine the etiology. Clinical samples were assessed
through culture and direct microscopy. Aspergillus antigen was detected with
serum galactomannan (GM) levels. Blood sample for GM was drawn on the day
of admission; levels were measured with Platellia Aspergillus enzyme
immunoassay. Computerized chest tomography is used for determining inva-
sive pulmonary aspergillosis. Invasive fungal infection was diagnosed accord-
ing to the latest EORTC/MSG criteria. Proven, probable and possible episodes
were considered as the disease groups.
Results: The mean age was 7.52±3.82 years. Thiry-one patients were treated
for acute lymphoblastic leukemia,seventeen patients for acute myeloid leukemia
and five patients for solid tumors. Twenty-one of 53 (39.6%) episodes were diag-
nosed with IFI, while six of them were probable, fifteen of them ( 28.3%) were
possible IFI . No IFI was detected in 32 of the patients. It is observed, that pro-
longed neutropenia is a risk factor for invasive aspergillosis (P<0.05). The coin-
cidence of pulmonary lesions seen at X-rays and computerized tomography was
only 42%. The findings on chest CT were halo sign (7.5%), cavitation (3.8%)
and nodules (22.6%) and other nonspesific findings (49.1%). For the diagno-
sis of invasive aspergillosis halo sign is more sensitive than other findings
(P<0.05). The progression of CT findings is a sign of poor prognosis
(P<0.05).Thirty-nine of 228 (17.1%) samples were positive for galactomannan.
The false positive results were present in 29.4%. A close relationship was found
between CT findings and GM positivity (P<0.05). The mortality rate due to fun-
gal infection was 14.3%.
Summary / Conclusion: Serologic follow up with galactomannan levels and
chest CT are important for the successful diagnosis and management of inva-
sive aspergillosis in febrile neutropenic children associated with hematological
malignancies.

Transfusion medicine
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VESICLES OBSERVED IN LEUCOREDUCED AND NON LEUCOREDUCED
CONCENTRATED RED BLOOD CELLS BY MEANS OF ADVANCED MICRO-
SCOPES: POSSIBLE RELATION TO THE STORAGE LESION
D Stamopoulos1,* N Mpakirtzi2, G Nikolaou1, S Valsami3, M Politou3, M Pissas1
1Institute of Advanced Materials, Physicochemical Processes, Nanotechnolo-
gy and Microsystems, National Center for Scientific Research, Demokritos,
2Department of Nephrology, General Hospital of Athens, Gennimatas, 3Depart-
ment of Haematology, Areteion University Hospital, Medical School of Athens,
Athens, Greece

Background: Red Blood Cells (RBCs) constitute the basis of probably the most
important blood product that is widely used in transfusions in clinical practice.
Processed RBCs (pRBCs), leucoreduced (LR) or not (nLR), are isolated from the
plasma, redispersed in a storage solution in concentrated form and finally stored
at 2-6 οC under sterile conditions. Normally, the storage duration does not exceed
42 days due to the pRBCs biochemical degradation that is accompanied by mor-
phological modification of their membrane, a sequel of processes that is termed
‘storage lesion’. Specifically, the morphological modification of the pRBCs mem-
brane is established by a gradual reduction of both surface and volume that is
commonly ascribed to the exocytosis of cytoplasm and membrane parts through
the releasing of spherical micro/nano-vesicles (SmnVs).
Aims: To investigate the morphological characteristics of the released vesi-
cles and deduce detailed information on their dimensions at the nanometer
level we employed advanced microscopes.
Methods: Samples were drawn and investigated progressively (day 0, 1, 10,
20, 30, 40, 42 and 50) from two units (CPDAM: citrate, phosphate, dextrose,
adenine and mannitol), one LR-pRBCs and one nLR-pRBCs both stored at 2-
6 οC. The imaging techniques employed in this study were the conventional
Optical Microscope (OM) and the advanced Atomic-Force Microscope (AFM)
and Scanning-Electron Microscope (SEM) that both have extreme spatial res-
olution. These microscopes except for the overall morphological characteristics
of the complete cell at the micrometer level (1 μm=10-6 m) can reveal specific
details of the cell membrane at the nanometer level (1 nm=10-9 m). We stress
that both LR-pRBCs and nLR-pRBCs were investigated in their intact form with
only minimum processing, carefully avoiding mechanical stress (intense cen-
trifugation) and or biochemical shock (washing with any kind of solution). Specif-
ically, for the AFM measurements the smears were completely intact, while for
the SEM investigations a thin metallic overlayer was unavoidably deposited to
the otherwise intact smear.
Results: SmnVs, but most importantly cylindrical mnVs (CmnVs), were
observed in both LR-pRBCs and nLR-pRBCs by means of AFM (upper Figure
1) and SEM (lower Figure 1). The CmnVs most commonly had spherical ends.
The cylindrical part had length within 0.2-10.0 μm and diameter within 70-400
nm. Regarding the spherical ends of the CmnVs they had diameter in the range
100-700 nm. The CmnVs were detected even during the early stages of stor-
age (day 1), but exhibited a pronounced increase (two orders of magnitude) with
storage duration (threshold day 10).
Summary / Conclusion: The observation of CmnVs in pRBCs is reported here
for the first time. This finding raises questions on the origin of the relative Smn-
Vs that are only observed by means of scanning/transmission electron
microscopy in samples produced after intense processing such as centrifuga-
tion, fixation etc. The incompatibility of the morphological and geometrical char-
acteristics of the extended CmnVs with the RBCs and the lack of microscopy
snapshots that prove the releasing of the former from the later are against the
scenario of CmnVs direct releasing from RBCs. Extra studies are surely need-
ed to clarify the origin of the CmnVs reported here and the possible relation with
the SmnVs that are commonly reported in the literature.

Figure 1. 
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SUCCESSFUL STEM CELL RE-MOBILIZATION AND HARVEST IN
PATIENTS WITH MULTIPLE MYELOMA RELAPSED AFTER A PREVIOUS
MYELOABLATIVE AUTOLOGOUS TRANSPLANT.
F Zallio1,* A Baraldi1,V Montefusco2, F Cavallo3, L Depaoli4, P Minetto5, 
G Catania1, M Rapetti6, G Gaidano4, F Salvi1, A Levis1
1Onco-hematology, Hematology Division, Alessandria, 2Hematology Division,
Milano, 3Hematology Division, Torino, 4Hematology Division, Novara, 5Hema-
tology Division, Genova, 6Pharmaceutical Institution, Alessandria, Italy

Background: Background: Autologous stem cell transplantation (ASCT) still
remains a necessary component of a therapeutic program in patients affected
by multiple myeloma and younger than 65 years. However, in relapsed patients,
despite the improvements reported with novel drug therapies, outcome remains
not satisfactory. Recently it has been shown that a second ASCT represents a
viable option in individuals with chemosensitive relapse after a first ASCT; how-
ever in a proportion of patients an adequate storage of PBSC had not been
planned at diagnosis in order to ensure a second salvage transplantation. Mel-
phalan (MEL) is traditionally considered the best anti-myeloma drug and fur-
thermore it is extensively used at myeloablative doses (200 mg/sm) in the con-
ditioning regimen; however pretreatment with high dose of melphalan is a
known risk factor for poor mobilization of PBSC, because it can damage bone
marrow microenvironment and stem cell hematopoiesis, finally impairing future
attempts of mobilization rate.
Aims: Aims: Aim of this study was to analyze retrospectively whether there was
the possibility to perform a stem cell mobilization in a relatively rare category
of multiple myeloma patients, who have already undergone a first myeloabla-
tive ASCT and do have an indication for a second one.
Methods: Methods: A research was carried on in the database of five italian
hematologic centres between 1998 and 2012 and 9 patients (median age 59
years) were found with those charactheristics, namely with a chemosensitive
disease, prolonged remission after a prior autograft, exclusion from an allo-
geneic transplant for older age at relapse (4 patients), patient’s refusal (2
patients) or inability to find a matched donor (3 patients). The recommended
schedule for mobilization included: 1) intermediate doses of chemotherapy at
day 0 (4 patients) followed by daily injection of G-CSF (10 mcg/kg) starting from
day 5 or 2) daily injection of G-CSF (10 mcg/kg) for four consecutive days.
Peripheral CD34+ blood monitoring was started from the fifth day of G-CSF and
in case of low blood count of circulating CD34+ (< 20/mcl), a single injection of
Plerixafor was planned in order to prevent a mobilization failure
Results: Results: All patients have a chemosensitive relapse after a previous
ASCT performed with MEL 200 mg/sm as conditiong regimen. Median time of
remission after first ASCT was 5 years (range 2-12). Median circulating CD34+
at the day of starting leukapheresis was 30/mcl (range 25-500 CD34+/mcl). The
collection goal of at least 2¥106 CD 34/kg was achieved in all patients (medi-
an yeld of 3¥106 CD34+/kg, range 2-19). Allowing for the small number of
patients, there were no differences in terms of number of circulating and har-
vest of CD34+ cells, except for the number of aphereses requested for patients
mobilized with G-CSF only (median 2 aphereses), compared with the addition
of Plerixafor (1 apheresis for all patients).
Summary / Conclusion: Conclusions: To date, there is a very limited number
of reports about successful stem cell mobilization and harvest in patients with
multiple myeloma who have undergone a previous ASCT. In our retrospective
analysis, we demonstrate that: i. Melphalan administered as conditioning reg-
imen at myeloablative doses is no longer to be considered a limiting factor for
future stem cell re-mobilization in patients without CD34+ back-up and in whom
there is the need for a second ASCT. ii. Addition of Plerixafor could provide an
increase of circulating CD34+ in order to assure stem cell yield while maximiz-
ing the cost and time effectiveness.
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ALLOANTIBODY FORMATION IN PATIENTS WITH SICKLE CELL DISEASE
J Sins1,2,* S Zalpuri3,4, M Cnossen5, A Rijneveld6, J Kerkhoffs7, A van Meurs8,
Y de Rijke9, M Peters2, B Biemond1, A van der Bom3,10, K Fijnvandraat2,11
1Department of Hematology, 2Department of Pediatric Hematology, Academic
Medical Center, Amsterdam, 3Sanquin Research, Center for Clinical Transfu-
sion, 4Department of Clinical Epidemiology, Leiden University Medical Center,
Leiden, 5Department of Pediatric Hematology and Oncology, Erasmus Medical
Center-Sophia Children’s Hospital, 6Department of Hematology, Erasmus Med-
ical Center, Rotterdam, 7Department of Hematology, 8Department of Pedi-
atrics, Haga Hospital, the Hague, 9Department of Clinical Chemistry, Erasmus
Medical Center, Rotterdam, 10Clinical Epidemiology, Leiden University Medical
Center, Leiden, 11Sanquin Blood Supply Foundation, Amsterdam, Netherlands

Background: Sickle cell disease (SCD) is a hereditary hemoglobinopathy,
characterized by chronic anemia, recurrent pain and irreversible organ dam-
age. Transfusion of red blood cells (RBC) is a common intervention to treat and
prevent these complications. However, frequent transfusions may lead to ery-
throcyte alloimmunization, thereby complicating donor matching procedures
and posing patients at risk for hemolytic transfusion reactions.

Aims: The primary aim of this study is to evaluate the cumulative incidence of
first alloantibody formation in a Dutch cohort of transfused SCD patients, and
to compare this with a general Dutch RBC-transfused population. In addition,
potential clinical determinants of alloimmunization and the effectiveness of
extended RBC matching protocols in reducing the incidence of alloantibody for-
mation in SCD will be assessed.
Methods: We conducted a retrospective cohort study and collected data on
SCD patients (genotypes HbSS, HbSC, HbSβ0 and HbSβ+ thalassemia), diag-
nosed in the Academic Medical Center, Erasmus Medical Center and Haga
Hospital in the Netherlands, that received non-extended matched (ABO, RhD)
RBC transfusions between 1984-2004 and extended matched (at least ABO,
Rhesus phenotype, Kell) RBC transfusions between 2004-2011. 
In addition, we compared this population with a general population of 3 042
patients that received non-extended matched (ABO, RhD) RBC transfusions
between 2005-2009 in the Leiden University Medical Center (Zalpuri et al.
2012). Cohorts were not matched for ethnicity. Alloimmunization incidences
and potential associations with clinical determinants were respectively esti-
mated by Kaplan-Meier and Cox-regression analyses.
Results: A total of 294 SCD patients received 7 961 RBC units. Alloantibody
formation occurred in 52 (17.7 %) patients. The cumulative incidence of alloim-
munization was 9% after 5 RBC units, 17% after 10, 24% after 20 and 34% after
40 RBC units. Multivariate analysis, correcting for the number of transfusions
received, demonstrated a significantly increased risk of alloantibody formation
in our SCD cohort when compared to a general population of transfused
patients (HR 7.5 (95% CI: 5.06-11.13), where the cumulative incidence of
alloimmunization was 1.1% after5, 2.4% after 10, 3.4% after 20 and 6.5% after
40 RBC units. No association was found between alloantibody formation and
clinical determinants such as gender, SCD-phenotype or ethnicity. However, a
significant reduction in alloimmunization was observed in SCD patients that
received their first transfusion from the year 2004 onwards, after preventive
matching for Rhesus phenotype and Kell was introduced for SCD patients (HR
0.51 (95% CI: 0.258-0.989). (Figure 1)
Summary / Conclusion: The overall rate of first RBC alloantibody formation
in our SCD cohort was 17.7% and the risk of alloimmunization increased sub-
stantially with an increasing number of RBC transfusions. A unique compari-
son with a general cohort of Dutch transfused patients demonstrates a signif-
icantly higher risk of alloantibody formation in SCD, acknowledging earlier find-
ings. Partially, this can probably be explained by the differences in RBC anti-
gens between patients of African descent and the predominantly Caucasian
donors. Besides the number of RBC units, no other clinical risk factors for allo-
immunization in SCD could be identified. The effectiveness of extended RBC
matching protocols in the prevention of alloimmunization for chronically trans-
fused patients in the participating centers was confirmed.

Figure 1. 
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THE ROLE OF BLOOD TRANSFUSION IN BETA-THALASSEMIA: AN EX
VIVO STUDY OF HEMOSTATIC PARAMETERS
A Trinchero1,* M Marchetti2, E Celega2, C Balduini1, A Falanga2
1Università degli Studi di Pavia, Pavia, 2Ospedale Papa Giovanni XXIII, Berg-
amo, Italy

Background: Blood transfusion is one of the main therapeutic strategy for ß-
thalassemia. Splenectomy is often required. In the last decades clinical trials
report on a high rate of thromboembolic events, particularly in ß-thalassemia
intermedia and in splenectomized patients. Regular transfusions seem to sig-
nificantly reduce the relative risk of thrombosis.
Aims: To describe the post-transfusional modifications of hemostatic parame-
ters in ß-thalassemia.
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Methods: Consecutive patients followed-up at the Center of Immunohematol-
ogy and Transfusion Medicine of Bergamo were screened. Inclusion criteria: ß-
thalassemia requiring regular blood transfusions and acquisition of written
informed consent. Exclusion criteria: ongoing therapy with anticoagulant or
antiplatelet drugs. Seven thalassemia carriers (trait) and nine healthy donors
were enrolled as a control group. Blood samples were obtained before the
monthly scheduled blood transfusion and 60 minutes post-transfusion. The fol-
lowing tests were performed: hemocromocytometry by fully automated hema-
tology analyzer XE-2100 (Sysmex); platelet function by Multiplate® platelet
function analyzer with Adenosine DiPhosphate, arachidonic acid (ASPI), COL-
Lagen or Thrombin Receptor Activating Peptide 6; flow cytometry to detect
platelet activation (as a percentage of cells expressing surface P-Selectin, Tis-
sue Factor, and/or Fibrinogen) by FACS Canto™ II (BD Biosciences) before and
after ADP-stimulation. In addition, thrombin generation (TG) was performed by
calibrated automated thrombography (CAT assay, Thrombinoscope™) in
platelet-rich plasma spiked with 1 pM Tissue Factor or ADP (1.6 and 8.3 µM).
TG results were described in terms of lag-time, peak height, time-to-peak and
endogenous thrombin potential.
Results: Nine ß-thalassemia patients were enrolled from May to August 2012
(mean age 28.9, age range 5-48, ß-thalassemia intermedia 33%, splenectomy
44%, prior history of thrombosis 22%). Before blood transfusion, splenec-
tomized patients had a higher increase of platelet surface TF expression upon
ADP-stimulation (by flow cytometry) compared to healthy controls (P<0.05). In
the same patients the platelet function was significantly higher than healthy
donors (ADP P<0.01, COLL P<0.001, TRAP P<0.05, ASPI P<0.001), tha-
lassemic trait subjects (ADP P<0.05, COLL P<0.01, ASPI P<0.05) and non-
splenectomized patients (ADP P<0.05, COLL P<0.001). In splenectomized
patients we observed a decrease (not statistically significant) in platelet aggre-
gation capacity to all agonists after blood transfusion. In the same group of
patients, the lag-time and time-to-peak of TG performed in the presence of TF
or ADP were significantly shorter than in controls both before (lag time TF
P<0.01, ADP P<0.05; time to peak TF P<0.001, ADP P<0.01) and after blood
transfusion (lag time TF P<0.05, ADP P<0.05; time to peak TF P<0.05, ADP
P<0.05). Differently, the hemostatic profile of non-splenectomized patients was
similar to controls.
Summary / Conclusion: In routinely transfused ß-thalassemia patients,
splenectomy is associated with a prothrombotic shift of hemostatic parameters
(i.e. thrombocytosis, enhanced platelet reactivity and function, and earlier
thrombin generation), which are not influenced on the short term by blood trans-
fusions.
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AN EVALUATION OF PREDICTIVE SCORES FOR MASSIVE TRANSFU-
SION IN A TRAUMA COHORT CLINICALLY JUDGED TO BE AT HIGH RISK
OF MAJOR HAEMORRHAGE
R Gregg1,* T Boutefnouchet2, J Steadman1, J Tidman1, H Doughty3
1Haematology, 2Trauma & Orthopaedics, University Hospital Birmingham,
3Haematology, NHS Blood and Transplant, Birmingham, United Kingdom

Background: Major Transfusion Protocols (MTPs) provide a timely and co-ordi-
nated response to traumatic Major Haemorrhage (MH). MTPs aim to prevent
coagulopathy and must be activated during the early stages of resuscitation.
The decision to activate an MTP is complex. Although predictive models for
Massive Transfusion (MT) exist they are not widely employed. A senior clini-
cian’s judgment remains the most common trigger for MTP activation and de-
escalation. Under-recognition of MH has grave consequences, however use of
MTP in non-massive haemorrhage is associated with adverse outcomes. One
pragmatic solution to balance these opposing risks is to escalate transfusion
support early, but promptly de-escalate when the MTP is not required.
Aims: We sought to evaluate whether predictive scores for MT can determine
the likelihood of progressing to an advanced phase of a MTP (> 6 red cell con-
centrates) in patients judged to be at risk of MH and already initiated on a MTP. 
Methods: This work was undertaken at a single academic UK major trauma
centre. The department’s MTP is ratio-based and activated at the discretion of
a senior trauma clinician. MTP pack 1 consists of 4 units of red cell concentrate
(RCC) and 4 units of fresh frozen plasma (thawed from frozen). Prior to MTP
pack 1 arrival, 2 units of group O RhD-ve RCC are available in the emergency
department for immediate transfusion. MTP pack 2 and subsequent packs con-
tain an additional adult dose of platelets. Data about blood component usage
were prospectively recorded during every MTP activation. To derive the Trau-
ma Associated Severe Haemorrhage (TASH) score and Assessment of Blood
Consumption (ABC) score for each patient, data were retrospectively collect-
ed from the patient’s electronic record, written notes, laboratory system and the
regional trauma audit research network. Sensitivity, specificity and receiver
operating characteristic (ROC) analysis were performed by defining a positive
outcome as use of > 6 RCC units. This figure was chosen as it marked progres-
sion to an advanced stage of the MTP i.e. to MTP pack 2.
Results: A total of 118 trauma MTP activations were reviewed. The mean age
of trauma cases was 40.8 years, 73% were male. The mean injury severity
score was 27. Blunt injury accounted for 81% of cases, the remainder (19%)
were due to penetrating trauma. The ABC and TASH scores were strongly

associated with the total number of RCC transfused. Linear regression analy-
sis confirmed that both the TASH score (R2=0.63, P=< 0.0001) and ABC score
(R2=0.28, P=0.004) remained predictive of total RCC usage. A TASH score of
≥7 provided a sensitivity of 90% for progression to MTP pack two with a speci-
ficity of 67%. The TASH score had an area under ROC (AUROC) of 0.88 in our
cohort (Figure 1). An ABC score of ≥2 had a sensitivity of 25% with a specifici-
ty was 96% for the same outcome. The AUROC was 0.8 for ABC.
Summary / Conclusion: We have demonstrated that both the TASH and ABC
scores retain an association with the total volume of RCC transfused in a cohort
of trauma patients at high risk of MH. The TASH AUROC analysis demonstrat-
ed that this model may be useful to predict the need to progress to MTP pack
two (>6 RCC units) and beyond. Our data suggest that, in addition to MTP acti-
vation, the TASH score can objectively guide clinical decisions about continu-
ation of a major transfusion protocol.

Figure 1. 
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TRANSCRIPTIONAL PROFILING OF HUMAN ERYTHROID PROGENITORS
FROM G-CSF MOBILIZED AND NONMOBILIZED PERIPHERAL BLOOD
M Diklić1, T Subotički2, B Beleslin-Čokić3, G Jovčić1, V Čokić1,*
1Laboratory of experimental hematology, 2Laboratory of neuroendocrinology,
Institute for Medical Research, University of Belgrade, 3Clinic for Endocrinolo-
gy, Diabetes and Metabolic Diseases, Genetic laboratory, Clinical Center of
Serbia, Belgrade, Serbia

Background: Progenitor cells from a variety of sources including bone marrow,
cord blood, and peripheral blood (PB) have been used for transplantation. Gran-
ulocyte colony-stimulating factor (G-CSF) mobilized PB (mPB) progenitor cells
have been successfully used for both autologous and allogenetic transplants.
Aims: The functional and genomic characterization of primitive and more
mature populations of mPB can be very useful in examining the role of these
progenitors in engraftment following transplantation.
Methods: We correlated gene expression patterns of highly enriched steady-
state PB- and mPB-CD34+ cells by cDNA array technology, to identify molec-
ular causes underlying the functional differences during in vitro erythroid differ-
entiation. To better understand the transcriptional program that accompanies
erythroid differentiation, we performed oligonucleotide microarray analysis of
erythroid CD71+ progenitors harvested after 6 days of culture.
Results: The total gene expression is almost doubled in mPB-derived (4417)
compared to PB-derived erythroid progenitors (2246). The genes only present
in PB-derived erythroid cells are NUP85, NOP10, SLC30A5, and CHD1L genes,
while only present in mPB-derived erythroid cells are ESRRB, DTX4, and KIT
genes. Comparative analysis of transcript levels shows differential expression
of 88 genes between mPB- and PB-derived erythroid progenitors. We identify
13 genes (CRTC3, VIM, SERPINH1) that are downregulated in both pools of
cells; per 7 genes (TM9SF2, TCP1, TGIF2) are downregulated in PB- and mPB-
derived cells respectively, while 61 genes (ERAF, MTSS1, VAMP7) are upreg-
ulated in both pools of cells. Using Ingenuity pathways analysis we describe the
network of genes linked to cancer, hematological diseases, cell growth and
proliferation. The G-CSF receptors CSF2RA and CSF2RB are linked to STAT3
transcription factor influenced by upregulated erythroid-specific ALAS2, CLC
and GATA2 genes preferentially more expressed in mPB-derived erythroid pro-
genitors. GATA2 and ALAS2 transcription factors are linked to NUDC and
GTF3A genes upregulated in PB-derived erythroid progenitors.
Summary / Conclusion: As expected, the G-CSF stimulated network has pre-
dominantly increased total gene expression in mPB-derived erythroid progen-
itors. This report provides an extensive transcriptional profile of erythroid pro-
genitors and leads to a better understanding of diversity among the hematopoi-
etic progenitor sources.
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IMPACT OF HLA ANTIBODY LEVELS ON PLATELET TRANSFUSION
REFRACTORINESS
E Juvonen1,* T Linjama1, R Niittyvuopio2, J Tuimala1, M Pyörälä3, H Rintala4,
J Rimpiläinen5, M Kauppila6, J Peräsaari1
1Finnish Red Cross Blood Service, 2Helsinki University Central Hospital,
Helsinki, 3Kuopio University Hospital, Kuopio, 4Tampere University Hospital,
Tampere, 5Oulu University Hospital, Oulu, 6Turku University Hospital, Turku,
Finland

Background: Poor post-transfusion platelet increment, PPI, (post-transfusion
platelet count minus pre-transfusion platelet count) may be fatal in high dose
treatments of malignant disorders. In most cases the poor increment is second-
ary to non-immune causes such as infections, splenomegaly or medications.
Immunologically mediated refractoriness caused by alloantibodies against HLA-
A and –B locus antigens is usually induced by previous pregnancies or non-
leukocyte-reduced transfusions. In these cases the availability of HLA-matched
platelets is crucial.
Aims: The aim of this study was to analyse the impact of the HLA class I anti-
bodies on PPI. 
Methods: We have analysed PPI of 270 platelet transfusions from HLA-iden-
tical or selectively mismatched donors of 40 adult patients with hematological
disorder (22 AML, 6 MDS or MDS-AML, 3 ALL, 3 MM, 1 NHL, 5 SAA). 31 (78
%) of the patients were women and 9 (22%) were men. Since 2003, all blood
components in Finland have been leukoreduced with filtration. One platelet
transfusion comprises of 2 apheresis products, both equivalent to four units of
pooled buffy coat platelet concentrates. The median number of platelet trans-
fusions per patient was5, range 1-23. All transfusions were prophylactic. The
presence of HLA class I antibodies was determined by Luminex-based IgG
single-antigen-bead assay. Donors were selected with HLAMatchmaker com-
puter program and the selection was modified with the HLA antibody profile of
the patient. ABO incompatibility, an infection at the time of the transfusion, and
body weight were also included in the analysis. 
Results: The median pre-transfusion platelet count was 15x109/l, range 1–86.
PPI at one hour was available in 92 transfusions, and at 24 hours in 253 trans-
fusions. The median PPI at one hour was 40x109/L (range -16–91) and the
median PPI at 24 hours was 28x109/L (-61–123). The 24 h PPI was >20x109/L
in 168 (65%), >30x109/L in 116 (49%) and >40x109/L in 78 (31%) out of 253
transfusions. In 103 transfusions (38 %) donors were HLA-compatible. They
were either identical (54 cases) or they had no antigens against which the
patent showed antibodies (49 cases). In 167 (62%) transfusions donor specif-
ic antibodies were present with the median level of 2026 mean fluorescence
intensity, MIF (range 299-29203). Impact of the donor specific HLA antibody lev-
els on PPI as an independent risk factor was highly significant (P=0.001). Anti-
body levels less than 1000 MIF had no negative effect on PPI. Other inde-
pendent risk factors were the presence of an infection at the time of the trans-
fusion (P=0.01) and the age of the product in days (P=0.002). 
Summary / Conclusion: Simple measures, such as PPI, for platelet refractori-
ness are appropriate in everyday clinical practice. The availability of HLA iden-
tical platelets may be limited for patients with class I HLA alloantibodies. The
selection of incompatible platelet donors using HLAMatchmaker computer pro-
gram supported with the HLA antibody profile of the patient may improve PPI.
In these cases, good co-operation between clinicians and blood service con-
sultants is mandatory. 
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MATERNAL AND FETAL OUTCOMES IN PREGNANT PATIENTS WITH
SICKLE CELL DISEASE WHO APPLIED PROPHYLACTIC RED BLOOD
CELL EXCHANGE PROCEDURE
S Asma 1,2, I Kozanoglu3,4,* E Tarım5, M Kasar6, N Turgut6, M Yeral6, C Boga6,
H Ozdogu6
1Hematology, Baskent University Adana Adult Bone Marrow Transplantation
Center Clinical Unit, Adana, 2 Department of Family Medicine, Baskent Univer-
sity Medical Faculty, Ankara, 3Physiology, Baskent University MedicalFaculty,
Ankara, 4Hematology and Apheresis Unit, Baskent University Adana Adult
Bone Marrow Transplantation Center, Adana, 5Obstetrics and Gynecology,
Baskent University Medical Faculty , Ankara, 6Hematology and Apheresis Unit,
Baskent University Adana Adult Bone Marrow Transplantation Center Clinical
Unit, Adana, Turkey

Background: Sickle cell disease (SCD) is one of the most common inherited
diseases worldwide and is associated with anaemia and intermittent severe
pain. Pregnant women who are affected have increased maternal and fetal
mortality and morbidity. Maternal risks include painful prepartum and postpar-
tum crises, urinary tract infections, pulmonary complications, anemia, gestation-
al hypertension, pre-eclampsia or eclampsia, and death. Fetal complications
include preterm birth and associated risks, intrauterine growth restriction, fetal
distress during labor, and a high rate of perinatal mortality. 
Aims: This retrospective study examines the pregnancy outcomes of SCD
patients who underwent red blood cell exchange (RBCX) procedures.

Methods: A total of 45 pregnants underwent apheresis prophylaxis for men-
tioned complications. Exchange procedures were performed in 20 patients for
prophlaxis of mentioned complications. Four patients underwent RBCX for
treatment of vasoocclusive crisis. Prophylactic RBCX procedures were per-
formed in the second or third trimester of pregnancy and before the
caesarean.Two different continuous flow apheresis systems (Cobe Spectra V.
7.0, and Spectra Optia V. 7, Terumo BCT) were used to exchange 60–70% of
the patients’ red cells with crossmatched donor red blood cells of the same
blood type with an aim of reducing the hemoglobin S level to less than 30%.
Leukofiltered red cell suspensions preserved for 1–7 days by citrate-phos-
phate-dextrose and with a hematocrit level of about 75% were used. The tar-
get hematocrit levels were determined according to the steady-state hematocrit
levels of the patients who were regularly examined as outpatients. 
Results: No women and no babies died. HBS values were decreased to <30%
and the hematocrit levels were increased, allowing for perfusion of the placen-
ta as determined by Doppler USG. There was no crisis during pregnancy,
among the SCD patients who underwent prophylactic RBCX procedures. After
the delivery, the 5th minute apgar scores were 9.1±1.2.
Summary / Conclusion: This study shows that prophylactic RBCX during
pergnancy seems to be a feasible and safe procedure for prevention of hemo-
globin S associated complications in patients with SCD. Given the decrease in
transfusion risks, RBCX is worthy of further study in future trials.
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PROSPECTIVE SCREENING FOR ANTI-PLATELET ANTIBODIES AND
IMMUNE PLATELET REFRACTORINESS IN PATIENTS DIAGNOSED WITH
ACUTE MYELOID LEUKEMIA 
L Bonstein1,* R Lauterbach1, N Haddad2
1Blood Bank and platelet Immunology Laboratory, 2hematology institute, Ram-
bam medical center, Haifa, Israel

Background: Acute myeloid leukemia (AML) patients are treated with inten-
sive chemotherapeutic protocols, suffer from protracted pancytopenias and
need prolonged transfusion support. Long-term transfusion dependency expos-
es these patients to allo-immunization to both leukocyte (HLA) and platelet
(HPA) antigens, expressed by immune platelet transfusion refractoriness, a
major risk factor for bleeding-associated morbidity and mortality. The published
incidence of platelet refractoriness in patients with hematologic malignancies,
ranges between 7% and 34%. The frequency of platelet transfusion failure, at
least once, in multiply transfused patients is reported to reach 70%. There is
no data regarding the incidence of platelet refractoriness, whether immune or
non immune, in the Israeli population.
Aims: To estimate the prevalence of platelet transfusion refractoriness (both
immune and non-immune) among AML patients treated according to defined
treatment protocols, to evaluate the incidence and “timing” of alloimmunization
during treatment protocol and to evaluate weekly antibody screening as a tool
to predict the risk for immune transfusion refractoriness.
Methods: Newly diagnosed AML patients were screened for the presence of
anti-platelet antibodies and anti-HLA antibodies using flow cytometry. Antibod-
ies were identified by the MAIPA assay. All patients were followed using week-
ly antibody screening. Clinical parameters of patients were consecutively reg-
istered. Patients received platelet transfusions according to the local transfu-
sion policy: random or single donor platelets with continuous PLT increment
monitoring. Patients’ blood counts and platelet transfusion requirement were
followed weekly, platelet refractoriness was determined when no increment
was documented on two consecutive platelet transfusions.
Results: 64 newly diagnosed AML patients (35 males and 29 females) with age
ranging between 25-60 years of various ethnic origins were included. Platelet
refractoriness was found in 30 (47%) patients (10 males and 20 females). 26
patients (41%) developed new anti HLA and/or anti HPA antibodies, 21/26
(81%) were females. Immune platelet refractoriness was defined in 22/30 (73%)
refractory patients (18 females and 4 males). 22/26 (85%) patients with anti-
bodies developed refractoriness, 10/22 had anti HPA with (8) or without (2) anti
HLA antibodies. 12/22 had only anti HLA antibodies. Average time to antibody
production was 20 days from the beginning of treatment protocol.
Summary / Conclusion: although all AML patients receive irradiated and
leukoreduced blood products at our centre, the prevalence of platelet refrac-
toriness, specifically immune refractoriness, was higher than expected accord-
ing to published data. Anti HPA antibodies were strongly correlated with the
appearance of immune platelet refractoriness. Altogether our results demon-
strate that immune platelet refractoriness is in a larger extent than previously
described. These interesting results need to be confirmed in a larger cohort.

190 | haematologica | 2013; 98(s1)

18th Congress of the European Hematology Association



P452

ANCESTIM VERSUS PLERIXAFOR FOR THE COLLECTION OF PERIPH-
ERAL BLOOD STEM CELLS
A Tempescul1, C Tripogney2, J Ianotto1, P Delepine2, R Le Calloch1,* F Quiv-
oron2, E Hardy2, C Berthou1
1Clinical Hematology, Teaching Hospital Brest, 2Site de Brest, EFS Bretagne,
Brest, France

Background: Autologous peripheral blood stem cells transplantation (APB-
SCT) has always had an important indication for patients with lymphoma or
myeloma. The essential condition for this procedure is the existence of a suffi-
cient graft, at least 2x106 CD34 per kg of patient weight, according to the rec-
ommendations of the EBMT. For patients defined as ‘poor mobilizers’, two drugs
with different mechanisms of action have been used to optimize the collection
of PBSC.
Aims: We conducted a retrospective, monocentric, cohort study, to character-
ize and compare the effectiveness of ancestim and plerixafor, associated to G-
CSF during mobilization of PBSC.
Methods: Between 2002 and 2011 we identified 48 patients who failed mobi-
lization after classic stimulation with G-CSF. Among them, 32 patients received
stimulation, in steady-state situation, by ancestim+GCSF and 16 patients with
plerixafor+GCSF. We compared the successful rate of harvest, the total amount
of CD34 + cells collected and the number of aphaeresis necessary to achieve
the target.
Results: There were no significant differences in the initial characteristics of the
patients between the two groups. The successful rate was 43% (14/32patients)
for patients stimulated by ancestim+GCSF and 68% (11/16 patients) for patients
with plerixafor+GCSF (P-0.0006). There were no statistically significant differ-
ences between the two groups of patients for the average number of CD34 +
cells collected: 3.45x106/kg for ancestim and 3.05x106/kg for plerixafor (p-0.37)
or the mean number of aphaeresis necessary to achieve the target 3.89 for
ancestim and 3.28 for plerixafor (p-0.59). Similar results were observed in sub-
groups of patients according to the type of disease: multiple myeloma and lym-
phoma.
Summary / Conclusion: The two molecules have different mechanisms of
action: ancestim is an agonist of c-kit (CD117), which allow a stimulation of cell
proliferation and plerixafor is an reversible and selective chemokine receptor
(CXCR4) antagonist which blocks binding of its ligand (SDF-1), enabling a
break in the connection between the stem cells and their microenvironment.
In situation of clinical failure to first mobilization, for PBSC harvest in view of
ABSCT, in patients treated for lymphoma or myeloma, plerixafor seems supe-
rior to ancestim regarding the successful rate of harvest. By cons, there is no
significant difference between the number of aphaeresis necessary to achieve
the target or the number of CD34+ cells harvested.
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BONE MARROW ASPIRATE MORPHOLOGIC, IMMUNOPHENOTYPIC AND
CYTOGENETIC EVALUATION IN RELATED DONORS PRIOR TO
HEMATOPOIETIC STEM CELL DONATION
R Milani1,* A Palini2, B Migliavacca1, G Torriani1, P Ronchi3, L Bellio3, M Cop-
pola3, S Gattillo3, L Malabarba3, F Ciceri4
1Hematology Cytometry, 2Fractal, 3SIMT, 4Hematology, OSR, Milano, Italy

Background: The current screening for eligibility of related marrow donor vol-
unteers comprises a complete clinical check-up, personal and familiar history,
a blood cell count, biochemical analysis and serological assays.
Aims: In our center, a potentially eligible donor is requested to perform an
hematopoiesis evaluation by bone marrow aspirate. The donor who provides
consent undergoes a bone marrow aspiration for morphological, cytogenetic
and flow cytometric evaluation.
Methods: From April 2012 to February 2013, we analyzed bone marrow sam-
ples from 34 related donor candidates. Median age, at time of evaluation, was
44 years (range 18-72) and the male:female ratio was 50:50. Morphologic eval-
uation included staining with May Grunwald-Giemsa, PAS and PERLS. Cyto-
genetic analysis was performed using conventional G-banding karyotyping.
Flow cytometric analysis was performed using a whole blood lysis technique
and a panel of directly conjugated antibodies. Five-color flow cytometry was per-
formed using an FC500 cytometer (Beckman/Coulter). Data, collected in list
mode, were analyzed with FCS Express (DeNovo software). An immunologi-
cal gating strategy utilizing CD45 versus side scatter was used to select the pop-
ulations of granulocytes (CD45brightSSChigh) and lymphocytes (CD45brightSS-
Clow). CD2 and CD19 were used to identify the T and B lymphocyte subpopu-
lations. Myeloblasts were primarily identified and gated as CD45dimSSClow and
further qualified and enumerated with CD34, CD117 and the myeloid marker
CD33. Within the CD34+ cell compartment, the myeloblast related cluster
(CD33+CD10-) and the B-progenitor related cluster (CD33-CD10+) were iden-
tified. In order to apply the low-grade-MDS score (Haematologica 2012; 97(8)),
we considered the lymphocyte to myeloblast CD45 MFI ratio and the granulo-
cyte to lymphocyte side scatter (SSC) peak channel ratio. The staining patterns
of CD11b versus CD16, CD13 versus CD16 and CD11b versus CD64 were
used to reveal abnormal antigen expression in the granulocytic population.

Results: All evaluated donors had normal a karyotype. Six subjects showed
morphologic dysplasia of one, two or three lineages and 4 revealed an abnor-
mal antigen expression of the granulocytic population. Table 1 describes the
characteristics of the six donors with detected abnormalities. The median age
of donors showing bone marrow dysplasia was 51 years and no alterations of
blood cell count parameters were found. The history and the clinical check-up
excluded co-morbidities potentially responsible of the morphological and cyto-
metric changes observed.
Summary / Conclusion: These donors will be followed up with future checks.
We believe that bone marrow analysis should be considered for a complete
evaluation of eligibility of related donors prior to hematopoietic stem cell dona-
tion.

Table 1.
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THE USE OF PREOPERATIVE ERYTHROPOIESIS-STIMULATING AGENTS
(ESAS) IN PATIENTS WHO UNDERWENT KNEE OR HIP ARTHROPLASTY
G Alotaibi1,* K Alsaleh2, H Almodaimegh3, A Aleem1, T Kouroukis4
1Medicne, 2Medicine, King Saud University, 3Pharmacy, King Saud Bin Abdu-
laziz University for Medical Sciences, Riyadh, Saudi Arabia, 4Medicne, McMas-
ter University, Ontario, Canada

Background: Erythropoiesis-stimulating agents (ESAs) havebeen used preop-
eratively in orthopedic patients to reduce the need for allogeneic blood trans-
fusion. However, their use for this indication is still not widely practiced. 
Aims: The purpose of this review is to evaluate the efficacy of preoperative
administration of ESAs on hemoglobin level at discharge and frequency of allo-
geneic blood transfusion in patients undergoing hip or knee surgery.
Methods: This is a systematic review of comparative randomized clinical trials
that compared preoperative ESAs to other interventions or placebo in reduc-
ing the need for allogeneic transfusions and increase in hemoglobin levels at
discharge. 
Results: Pooled results of 26 trials with3,560 participants showed that the use
of preoperative ESAs significantly reduced the need for allogeneic blood in
patients undergoing hip or knee surgery [Relative Risk (RR):0.48, 95% CI: 0.38
to 0.60, P<0.00001)]. Hemoglobin mean difference between ESA and control
groups was 7.16 (g/L) [95% confidence interval (CI)of 4.73 to 9.59, P=0.00001].
There was no difference in the risk of developing venous-thromboembolism
between ESA group and the control groups [Risk Difference (RD): 0, 95 % CI:
-1%>2%, P= 0.95; I2= 0%].
Summary / Conclusion: ESAs offer an alternative blood conservation method
to avoid allogeneic blood transfusion in patients undergoing hip or knee surgery.
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THE EFFICACY OF IMAGE MONITORING OF OPERATING ROOMS IN
TRANSFUSION MEDICINE
H Furumaki1,* C Yamada1, H Shibata1, S Nagai1, K Ishizuka1, H Fujihara1, 
H Watanabe1, A Asahina1, A Takeshita1
1Transfusion and Cell Therapy, Hamamatsu University School of Medicine,
Hamamatsu, Japan

Background: Communication between operating rooms and the transfusion
unit is important to provide safe and appropriate transfusions, especially in cas-
es with emergency and mass bleeding. However, it was difficult for the trans-
fusion unit to understand real-time information in operating rooms only by an
interphone or an intranet transfusion management system. 
Aims: The efficacy of image monitoring of operations has been reported in
various situations. Recently, we placed monitors on the central board of the
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transfusion unit, and linked it to each operating room. We could understand the
perioperative needs by integration of image, voice communication and blood
transfusion management system. Here, we analyzed the efficacy of this sys-
tem, and discuss its importance in transfusion medicine.
Methods: Two 40-inch screen displays (Panasonic, Tokyo, Japan) linked to 11
operating rooms, as well as to the preparation and recovery rooms, were placed
on the central board of the transfusion unit in January 2010. Each screen of
the monitors can be divided into 16 sections, and each section can be enlarged
to a full-size screen. We analyzed the amounts of blood ordered, blood used
and blood returned to the transfusion unit and compared them during the 3-year
periods before and after adoption of the image monitoring system.We also
analyzed the amount and frequency of expired blood after surgeons had
ordered blood in the preoperative period. Statistical analyses were performed
using chi-square test or Student’s t-test (SAS, Tokyo, Japan). All statistical
analyses were two-tailed with a significance level of 0.05. 
Results: Among all operations, the number of cases with expired red blood
concentrates (RCC) significantly decreased from 17 cases to 2 cases
(P<0.001); the amount of expired RCC decreased from 57 units to 3 units
(P<0.001); and the frequency of expiration decreased from 0.73% to 0.05%
(P<0.001). In cardiovascular operations in which 10 units or more of RCC were
used, the amount of RCC, that was requested initially in the preoperative peri-
od, was 7.5±2.2 (mean±SD) units and 6.8±2.4 units before and after adoption
of the image monitoring system, respectively, showing a significant reduction
(P=0.02). The number of cases in which more than 30 units of RCC were
requested initially, decreased from 24 cases (9.1%) to 1 case (1.7%) (P=0.03).
The amount of blood that was requested in the perioperative period and the
amount was returned to the transfusion unit significantly decreased (P=0.03 and
P<0.001, respectively). The amount of expired blood by mishandling also
decreased. The serious deficiency of blood in the transfusion unit was allevi-
ated. All of the doctors realized the importance of image monitoring in this area. 
Summary / Conclusion: The efficacy of an image monitoring system, which was
linked to the operating rooms, was analyzed. It in combination with the existing com-
munication procedure was effective in improving transfusion practice. It increased
the safety of transfusion, and decreased the amount of expired blood. It is useful
to establish a good partnership between clinicians and the transfusion unit.
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FAILURE ON MAINTAINING HAEMOGLOBIN LEVEL AFTER    TRANSFU-
SION IN TRANSFUSION DEPENDENT THALASSEMIA PATIENTS RELAT-
ED TO ERYTHROCYTE ALLOANTIBODY AND AUTOANTIBODY PRODUC-
TION: PROPORTION AND REL
A Kurniawan1,* D Atmakusuma2, L Sukrisman2, K Harimurti3
1Internal Medicine, University of Pelita harapan / University of Indonesia,
2Hematology of Internal Medicine, 3Internal Medicine, University of Indonesia,
Jakarta, Indonesia

Background: In transfusion dependent thalassemia patients who has got
repeated transfusion for a period of time, the haemoglobin level after transfu-
sion could not be maintained appropriately to be expected. The production of
erythroyte alloantibody and autoantibody in transfusion dependent thalassemia
patients has been reported before. These antibodies were probable related to
the failure on maintaning haemoglobin level after transfusion.
Aims: To find related factors of failure on maitaining haemoglobin level after
transfusion in adult transfusion dependent thalassemia patients related to ery-
throyte alloantibody and autoantibody production.
Methods: Cross sectional study of adult transfusion dependent thalassemia
patient without others autoimune disease at Haematology and Medical Oncol-
ogy outpatient clinic in Cipto Mangunkusumo hospital from July to September
2012 was done. The specimen was subjected to erythroyte alloantibody and
autoantibody evaluation by column gel agglutination technique. Eleven cell
reagent panel were used in screening and identification of alloantibody and
autoantibody respectively. Positive alloantibody is defined as positivity of indi-
rect antiglobulin test and positive autoantibody is defined as positivity of direct
antiglobulin test. Statistic analysis between erythrocyte alloantibody and
autoantibody positivity and sex, type of rhesus, feritin level, type of iron chela-
tion, and alloantibody were done. 
Results: From 88 subjects, there were 37,5% thalassemia patients that did not
maintain haemoglobin level after transfusion. From 33 of those subjects, there
were 78,6% subjects with alloantibody and 72,7% subjects with autoantibody.
From 24 patients with autoantibody, there were 25% subjects with severe
hemolytic anemia that clinically significant. Positif alloantibodi related to autoan-
tibody production (P≤0,000). Positive alloantibody [odds ratio (OR) = 26,32;
P≤0,000], positive autoantibody (OR = 11,99; P≤0.011), and feritin level ≥3000
ng/mL (OR = 6,36;P≤0,042) related to failure on maintaining haemoglobin lev-
el.
Summary / Conclusion: The proportion of failure on maintaining haemoglo-
bin level in adult thalassemia patients were 37,5%. The proportion alloanti-
body and autoantibody production in adult thalassemia patients that failure on
maintaining haemoglobin level were 78,6% and 72,7% respectively. Related
factors of those were positive alloantibody and autoantibody, and feritin level
≥3000 ng/mL. Positive alloantibody related to autoantibody production.
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EFFECT OF USING LEUKOSTOP FILTER DURING BLOOD TRANSFUSION
ON PULMONARY FUNCTIONS IN PATIENTS WITH THALASSEMIA MAJOR
A Shoeib1, I Ragab1,* T Beshry1, A Adel-Gawad1
1Pediatrics, Ain Shams University, Cairo, Egypt

Background: Although pulmonary dysfunction is not the most significant clin-
ical manifestation of patients with β-thalassemia major, a certain reduction in
pulmonary volumes has frequently been reported.Its etiology is multifaceted
including iron deposition, free radicals production and a leucocyte inflammato-
ry reaction could be a contributing factor. In developing countries, the blood is
not routinely filtered, and the use of bedside filters is limited to patients with leu-
cocyte mediated complications.
Aims: The aim of this study was to determine the prevalence and patterns of
lung dysfunction among patients with BTM after the application of the
Leukostop filter during transfusion for a period of 6 months.
Methods: The study included 30 patients with transfusion dependent BTM
sequentially recruited from the Hematology Clinic, Children’s Hospital, Ain
Shams University. They were 12 (40%) males and 18 (60%) females, their
ages ranged between (7-17) years with a mean 12.4±3.2 years. They were sub
divided into 2 groups according to their use of Leuckocyte filter. Group 1: includ-
ed 15 patients with BTM were allocated to use the Leuckocyte filter before
each blood transfusion for 6 months and group 2 (Control Group) included 15
patients with BTM using non Leuckocyte filtered blood. Patients with history of
airway disease and smokerswere excluded. They were subjected to history tak-
ing and revision of hospital files recording age, sex, age at diagnosis, transfu-
sion dependency period and frequency, previous transfusion reactions and his-
tory of Splenectomy. Chest X-Ray was done for each patient before the use of
the Leuckocyte filter and after its use for 6 months .Pulmonary Function tests
using spirometry was done at baseline and after 6 month-follow up. Forced
expiratory maneuver was used for calculation of forced vital capacity (FVC),
forced expiratory volume in one second (FEV1) , FEV1/FVC ratio(%), function-
al residual capacity (FRC), forced vital capacity (FVC), residual volume (RV)
and Total lung capacity (TLC); then impulse oscillometry technique for assess-
ment of small airway behavior was used.
Results: Group 1 (using leukostop) showed no significant difference at base-
line evaluation in distribution pulmonary abnormalities with control group; the
distribution of pulmonary disease significantly improved in group 1 (normal
40%, restrictive 33.3% and obstructive 26.67% at initial evaluation to 53.33,
33.3 and 13.33% respectively in the post-filter evaluation, P<0.05), however no
change in pulmonary disease distribution in control group. A statistical signifi-
cance improvement in FVC (L)1.72±0.48,1.85±0.51,P=0.043, FVC (%)
88.13±15.08,91.89±12.97, P=0.025, FEV1(L) 1.33±0.35,1.51±0.32, P=0.004,
FEV1(%)79.31±14.24,88.56±12.86, P=0.001 and FEV1/FVC (%)
79.33±14.56,84.27±7.59, 0.041 in the 6 month evaluation compared to the ini-
tial evaluation in patients with BTM using bedside filter,while in the control
group a decline in FEV1 (%)(87.09±12.11,80.91±8.87, P=0.001), FVC
(L)(1.85±,1.55±0.33, P= 0.036) , FVC (%) (90.88±13.71,84.81±11.42, P<0.001),
and no significant change in FEV1/FVC ratio. There was no correlation between
Serum Ferritin and PFT results in the pre or post filter evaluation ( P > 0.05).
Summary / Conclusion: Pulmonary function abnormalities mainly restrictive
pattern although subclinical is not an unfrequent finding in patients with BTM.
Leukofiltration although increases the cost of provided service in countries with
limited health resources; yet it improves all PFTs and should be implemented
to prevent long-term consequences.

P458

PLATELET TRANSFUSIONS IN HAEMATOLOGY PATIENTS 
B Choufi1,* f Drouvin1, R Kadiata1, M Barry1, I Voronina1
1Nord Pas de calais, hôpital Duchenne, Boulogne Sur Mer, France

Background: Platelet transfusion modality still constitutes an unsolved prob-
lem. The majority of hospitals routinely give prophylactic platelet transfusions
to patients with long-term bone-marrow failure. Recent findings demonstrate
that the platelet count threshold for prophylactic transfusion can be as low as
10,000/µL and a therapeutic rather than a prophylactic strategy of transfusion
for bleeding manifestations only may be equally safe for most patients. Anoth-
er recent study suggests that very low doses of platelet transfusions are as
effective at preventing bleeding as much higher doses. 
Aims: reduction number of platelet transfusions per subject and cost.
Methods: Our retrospective study was conducted on two groups of 15 patients
each who treated for ALL or AML. We compared the quantity of platelet trans-
fused, cost and hemorrhagic risks between both groups. Patients were given
transfusion when the platelet count was ≤20×109/L. The first group received
0,5.10(11) platelets per 7 kg of weight, and in the second group patient received
0,5.10(11) platelets per 10 to 14 kg of weight.
Results: Among the 30 adults who were enrolled in total, only those in the sec-
ond group received a decrease number of transfusions and fewer units of
platelet transfusions per subject. No significant difference in the outcome and
no hemorrhagic complication were detected between the two groups
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Summary / Conclusion: Changes in transfusion practices such as maintain
of prophylactic strategy but with the reduction of dose per transfusion is con-
siderable potential for decreased use of platelet transfusions with a consequent
improvement of cost reduction
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THE EFFECTIVENESS OF PLATELETS TRANSFUSIONS IN PATIENTS
WITH DE NOVO ACUTE MYELOID LEUKEMIA (AML) DURING INDUCTION
CHEMOTHERAPY (IC). 
B Davaasambuu1,* S Gritsaev1
1Hematology, Russian Institute of hematology and Transfusiology, St.Peters-
burg, Russian Federation

Background: Platelets transfusions (PT) are the main condition to save
patients’ lives during and after IC period. The effectiveness of PT depends on
different parameters including the age of patients, variant of AML, serious infec-
tious complications and HLA-antibodies.
Aims: To determine the factors that influenced on the effectiveness of PT in
patients with de novo AML during IC.
Methods: Retrospective analyses of 41 patients’ IC were done. All patients
were treated with 7+3 regimen. FAB classification was used to determine the
morphological variant of AML. The prognostic variant of karyotype was man-
aged by ELN criteria. Platelet transfusion was effective if the 24 hours correct-
ed count increment (24h CCI) was more than 4.5x109/L.
Results: Median age of patients was 42 y. (19-84). Morphological variants of
AML were next: 5 M1, 17 M2, 3 M3, 6 M4, 7 M5, 2 M6 and 1 M7. Good kary-
otype was determined in 11 patients, intermediate in 25 patients and poor in 5
patients. Complete response was diagnosed in 25 patients (61.0%). The IC was
ineffective in 13 patients (31.7%) and 3 patients (7.3%) died from infectious
complications during the period of pancytopenia. Platelets transfusions were
started when the count of platelets in peripheral blood was 19.0±11,8х109/L (0-
51) and were ended when the count of platelets 57.7±37.6х109/L. The criteria
to begin PT were thrombocytopenia ≤20.0x109/L (68.2%), hemorrhagic syn-
drome (36.5%) and DIC (48.7%). Two or three reasons to start PT have been
taken place in 26.8% patients. The total number of PT transfused to all patients
including in the trail was 459 units and most of them (88.7%) were prepared by
discrete apheresis. The number of platelets units transfused to one patient was
10.2±5.8.  There was no any association between PT effectiveness and age of
patients. We did not find the role of prognostic variant of karyotype and the
response to IC on the effectiveness of PT. At the same time the dependence of
effective PT rate from morphological variant of AML was determined. Patients
with M1 and M2 AML have got much more effective PT than patients with M4-
M5 AML; P=0.022. There was association of overall survival (OS) and the lev-
el of platelets in peripheral blood before PT. The median of OS of patients with
platelet count ≤10x109/L was 10.9 mo versus 7.0 mo in patients with platelet
level >10x109/L.
Summary / Conclusion: The effectiveness of PT depends on morphological
variant of AML. The reason is unknown. We suppose the role of high level of
anti-HLA antibody. The early start of PT is a condition to improve OS of patients
with de novo AML during IC.
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MEASUREMENT OF IRON CONCENTRATION IN HAIR AS AN INDICATOR
OF BODY IRON LOAD
C Pala1, C Sahin1, Y Torun2,* F Kurnaz1, S Sıvgın1, F Sahin1, A Cetin3, 
R Saraymen3, L Kaynar1
1Hematology, Erciyes University, 2Pediatric Hematology, Kayseri Education
and Research Hospital, 3Biochemistry, Erciyes University, Kayseri, Turkey

Background: As in iron deficiency, iron excess in the body also precipitates
metabolic disorders. Iron accumulates in tissues and organs and causes tissue
damage during the course of treatment in patients with myelodysplastic syn-
drome and ß-thalassemia, which require regular blood transfusions. Iron accu-
mulation, which is seen commonly in the liver, myocardium, pancreas, pituitary
gland and joints, is associated with functional loss in these organs and leads
to life-threatening complications. Currently, several tests including invasive lab-
oratory evaluations are used to determine the amount of iron in the body. Blood
count, serum iron concentration, total iron binding capacity (TIBC), percentage
of transferrin saturation (TS) and serum ferritin levels form the basis of these
evaluations, which are widely available at many centers and relatively afford-
able. Serum free transferrin receptor level, which shows iron deficiency at cel-
lular level and is not affected by acute phase response, is used for investiga-
tional purposes, although it has limited use in clinical practice. Furthermore,
magnetic resonance imaging and needle biopsies are alternative tests which
are used to demonstrate iron accumulation in the organs. An invasive method,
consisting of staining bone marrow aspirate with Prussian blue, is the best clin-
ical test to show iron status.
Aims: In the literature, there is limited information suggesting that iron concen-
tration in hair may be an indicator of body iron load. In a few studies, the authors
failed to demonstrate a significant relationship, thus emphasizing the need for

further studies. We sought an answer to the question as to whether iron con-
centration in hair could be used as an indicator for body iron load. We aimed
to determine whether there is a relationship between the iron concentration in
hair and indicators of body iron in patients with iron deficiency anemia in which
body iron load varies; in those with transfusion-dependent anemia who require
regular blood replacement; and in controls.
Methods: Patients being followed up at the Hematology Department of Erciyes
University’s, Medical Faculty and at Kayseri Teaching Hospital between Sep-
tember 2010 and October 2011 were included in this study. The study popula-
tion was assessed in three groups. The groups consisted of patients with high
and low body iron and healthy controls with levels iron with in the normal range.
Twenty patients with ß-thalassemia and myelodyplastic syndrome, who
received at least 30 units of erythrocyte suspension, were included in the trans-
fusion-dependent anemia group with high body iron. Twenty three patients with
a iron deficiency anemia were or included in the group with low body iron. Sev-
enteen healthy cases with a percentage of transferrin saturation and ferritin lev-
els with in the reference range and who did not meet anemia criteria were
employed as the control group. The hair samples were then dried in an oven
at 80oC. Each hair sample, weighing 250 mg, was transferred to a digestion ves-
sel of 10 mL capacity, and concentrated nitric acid (5 mL) was pipetted into the
vessel. Hair samples were diluted with concentrated nitric oxide in a microwave
oven (Berghof Speedwave Germany).
Results: Median age was 33 years (14-48) in the iron deficiency anemia group,
22 years (15-75) in the transfusion-dependent anemia group and 28 years (13-
42) in the control group. Differences between groups were found to be statisti-
cally significant for all parameters other than age. The median iron concentra-
tion in hair was measured as 5.080 μg/g in the iron deficiency anemia group,
whereas it was 28.886 μg/g in the transfusion-dependent anemia group and
12.986 μg/g in the control group. The differences in terms of iron concentration
in hair were found to be statistically significant (P<0.001). The highest iron con-
centration in hair (89.41 μg/g) was found in patients with transfusion-depend-
ent anemia, who had the highest ferritin values, while the lowest concentration
(0.77 μg/g) was detected in the iron deficiency anemia group (P<0.001). 
Summary / Conclusion: These findings indicate the usability of iron concen-
tration in hair as an indicator of body iron concentration. Further studies should
evaluate how iron in hair is affected in settings such as acute or chronic infec-
tion or inflammation, in which the ferritin value acts as an acute phase reactant
and the relationship between iron concentration in hair and hepatic iron load
should be measured by MR imaging and liver biopsy.   
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REVIEW AND DESIGN OF A NEW BLOOD BOOKING PROTOCOL FOR
EACH SURGERY AND A RESTROSPECTIVE STUDY OF THE DIRECT
EXPENSE DECREASE WITH THE NEW PROTOCOL 
A Vicandi1,* C Lana2, M López1, B Aguirrezabal1, I Ormategi1, J Aguirre1, 
J Guinea de Castro1, B Larraza2, A Abad1, J Wong Arteta1, E Persona1, 
B Moreno De Gusmao1, B Campeny Najara1, M Raczka1, I Vallejo1, C Echevar-
ria1, M Eguilaz1, F Rodriguez Eleta1
1Hematology, 2Anesthesiology, Hospital Universitario Araba, Vitoria-Gasteiz,
Spain

Background: Blood components are a limited resource with many adverse
reactions and they suppose a significant economic impact in health manage-
ment. Is therefore necessary to implement protocols for their optimal use.
Aims: Valoration of a new standarized transfusional protocol implementation
study according to direct expense decrease.
Methods: During 2011 the potentially bleeding surgeries (n=1107) are analized
in our hospital and classified according to original surgical units, blood booking
application rates and blood transfusion rates during 48 hours after surgery.
Urgent surgeries are not included. Transfusion probability is analized depend-
ing on employed protocol and a new protocol is defined based on transfusion-
al probability of applied surgery procedure: If transfusion probability is < 3% a
signed Informed consent is required, if transfusion probability is >3% but <10%
a group analysis and indirect coombs is required, and if transfusion probabili-
ty is >10% a standarized blood booking is required. Finally, patients with trans-
fusion need, without previous blood booking but all pretransfusional laborato-
ry tests done (ABO and RH D group, indirect coombs, blood crossmatches
tests) with patients who would need a transfusion if the new protocol was
applied are compared. Direct expense savings according to Osakidetza´s pub-
lic rates and its retrospective application to analysed requestes are calculated.
Results: From the global analysed patients transfusion rate of requested blood
(74.6%) was 16.9%. Only one surgery (0.09% 1/1107) needed blood transfusion with-
out previous blood booking. If the new consensual protocol would have been applied
16 blood transfusions would have been done: 2.2% (8/359) from the Informed con-
sent group and 6.4% (8/125) from the group analysis and indirect coombs group,
but there would have been saved 11.447€ (6.528€ in blood crossmatches, 419 € in
ABO and RH D group analyses, and 4.500 € in indirect coombs tests).
Summary / Conclusion: The developement of new surgical techniques fitted
protocols carry on an increasement in human resources use efficiency, a bet-
ter management of the booked blood avoiding blood blockade and direct and
indirect expense decrease.
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A CANADIAN TALE OF TWO BLOOD GROUPS
C Mcconville1,* g benson1, k morris2
1Haematology, Belfast City Hospital, Belfast Trust, 2Blood Transfusion, NIBTS,
Belfast, United Kingdom

Background: A 75 year old gentleman fron Canada presented of a cruise ship
to the acute medical take with lethargy. Blood counts revealed a pancytopenia,
with a normochromic, normocytic haemaglobin of 5.7 g/dL.
Aims: Investigation of an extremely rare cause for mixed field blood grouping
Methods: Given symptom of cardiac compromise, i.e. shortness of breath and
chest tightness, he was cross-matched for four unit of blood. His cross match
revealed two distinct population of cells, some group O, and group A; some
Rh(D) positive and some Rh(D) negative. The patient denied receiving any
previous blood transfusions.
Results: Bone marrow biopsy revealed myelodysplasia with trilineage cytope-
nia and a complex karyotype. Reference Laboratory. Red cell samples were
sent to Bristol Red Cell Reference Laboratory. Samples sent for cross match-
ing revealed mixed field grouping reactions. Samples were then analysed at
the regional transfusion laboratory. Two red cell populations were confirmed -
O and A, Rh(D) positive and Rh(D) negative. DiaMed gel testing indicated dou-
ble populations with anti-A, anti-A,B and both anti-D’s. Gel Rhesus genotyping
also showed a double population with anti-C. The patient’s DAT was negative.
These findings were confirmed by manual tests. Additional manual phenotypes
were performed: Patient phenotype: Amf; Cmf, Dmf, E-, c+, e+, K-, k+,
Fy(a+b+), Jk(a+b+), M+,Nmf, Smf, s+, P1+. Transfusion recommendation was
group O Rh(D) negative red cell, and group A Rh(D) negative plasma contain-
ing products. PCR assay analysis excluded a weak subgroup A, predicted that
the patient’s genotype is O1 O1 (probable phenotype O).
Summary / Conclusion: This interesting case illustrates the challenge faced
by both medical and laboratory staff in providing appropriate, safe blood prod-
ucts in a very unusual situation. The most common cause of a mixed field reac-
tion in a patient not recently transfused is a weak subgroup A. This was exclud-
ed by molecular analysis. As there are two dual populations detected on phe-
notyping (ABO and rhesus), the mixed field phenotype result is actually chi-
maera i.e. two populations and transfer of DNA because of a resorbed twin in
utero. 

Platelets 1
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REDUCED HOSPITALIZATIONS AND BLEEDS IN ADULTS WITH PRIMARY
IMMUNE THROMBOCYTOPENIA (ITP) RECEIVING ROMIPLOSTIM IN
CLINICAL PRACTICE – INTERIM RESULTS FROM A LARGE, EUROPEAN,
OBSERVATIONAL STUDY
M Steurer1,* A Janssens2, D Selleslag3, H Wadenvik4, P Quittet5, G Kaiafa6,
T Kozak7, H Papadaki8, J Viallard9, L Belton10, G Kreuzbauer11
1Division of Hematology and Oncology, Innsbruck Medical University, Inns-
bruck, Austria, 2Department of Hematology, University Hospitals Leuven, Leu-
ven, 3Department of Hematology, A-Z Sint-Jan, Bruges-Oostende, Belgium,
4Section of Hematology, Sahlgrenska University Hospital, Gothenburg, Swe-
den, 5Hematology Department, Hôpital Saint Eloi, Montpellier, France, 6Med-
ical Propedeutic Department of Internal Medicine, AHEPA General Hospital,
Thessaloniki, Greece, 7Fakultni nemocnice Kralovske Vinohrady, Praha, Czech
Republic, 8Department of Hematology, University of Crete School of Medicine,
University Hospital of Heraklion, Crete, Greece, 9Hôpital du Haut Lévèque,
University of Bordeaux, Pessac, France, 10Biostatistics, LB Biostatistics, Lon-
don, United Kingdom, 11International Medical Development and Research,
Amgen (Europe) GmbH, Zug, Switzerland

Background: ITP is characterized by platelet counts <100x109/L, with romi-
plostim recommended for second-line treatment of adult ITP. Patients (pts)
with more severe disease may experience bleeding symptoms which require
hospitalization. Such hospitalizations incur high direct and indirect economic
costs.
Aims: Describe ITP-related hospitalizations in adult ITP pts receiving romi-
plostim in clinical practice.
Methods: Study eligibility criteria and outcomes have been described else-
where (Wadenvik et al, 2012). Data on ITP-related hospitalizations were col-
lected for up to 2 years before and after romiplostim initiation; bleeding data
were collected for up to 6 months before and 2 years after initiation. Informed
consent was obtained from all pts. Hospitalization and bleeding rates were cal-
culated with adjustment for the varying observation periods.
Results: At an interim analysis conducted in September 2012, 310 pts had
enrolled; 296 met the study inclusion criteria and were included in the Full
Analysis Set. Of these, 44% (n=131) remained on study, 46% (136) had com-
pleted the observation period and 10% (29) had withdrawn, with death the
most common reason (19 [6%]). At romiplostim initiation, median (Q1, Q3) age,
weight and platelet count were 62.0 (46.0, 73.0) years, 75.00 (64.00, 85.00) kg
and 19.0 (9.0, 35.0)x109/L. One-third (n=102) of pts were splenectomized,
one-third (97) diagnosed <1 year previously (median [Q1, Q3] time since diag-
nosis 3.56 [0.42, 10.96] years) and 54% (161) female; 54% (159) had received
≥3 prior ITP therapies. Median (Q1, Q3) duration of romiplostim exposure was
65.0 (29.9, 104.9) weeks (maximum 109 weeks); 28% (84) of pts initiated romi-
plostim at doses above 1 µg/kg/week, 64% (190) received ≥1 romiplostim injec-
tion at home and 29% (86) self-administered. Median (Q1, Q3) average week-
ly dose was 2.8 (1.6, 4.4) µg/kg/week. Median (Q1, Q3) platelet counts rose to
86 (41, 150)x109/L after 4 weeks of romiplostim treatment and remained >50
x109/L thereafter. After romiplostim initiation, the rate of ITP-related hospital-
izations, primarily for ITP treatment administration and bleeds, was 2-fold low-
er; the rate of all bleeds 3-fold lower; and grade ≥3 bleeds rare (Table 1). 

Table 1. ITP-related hospitalizations and bleeding events.

Ten pts reported a total of 13 serious adverse drug reactions (ADRs): 2 events
each of pulmonary embolism and myelofibrosis (likely due to the underlying dis-
ease [bone marrow metastases in 1 subject each whose initial disease diag-
nosis was inconsistent with ITP]); 1 event each of acute myeloid leukemia (con-
firmed by bone marrow trephine biopsy), deep vein thrombosis, drug ineffec-
tive (clinical symptoms, thrombocytopenia), myocardial infarction, no thera-
peutic response (clinical symptoms, bleeding), phlebitis, platelet count
decreased (platelets <20x109/L), retinal vein thrombosis, and (reversible)
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thrombocytosis (platelets 477x109/L). No other thrombotic or bone marrow reti-
culin ADRs were reported. No fatal ADRs were reported.
Summary / Conclusion: With similar doses as reported previously (Kuter et
al, 2008), and ADRs consistent with the known safety profile, pts with ITP of
varying duration and severity receiving romiplostim in routine clinical practice
achieved sustained increases in platelet counts and a reduction in ITP-related
hospitalizations. The reduction in hospitalizations was likely due to fewer bleeds
and less rescue medication/IVIg use, and could offer cost savings in clinical
practice. Possible incomplete reporting before romiplostim initiation and imbal-
anced observation periods should be noted when interpreting these data.
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COMPLEMENT ACTIVATION IN THROMBOTIC THROMBOCYTOPENIC
PURPURA 
J Westwood1,* K Langley1, E Heelas1, S Machin1, M Scully2
1Haemostasis Research Unit, University College London, 2Department of
Haematology, University College London Hospital, London, United Kingdom

Background: Thrombotic Thrombocytopenic Purpura (TTP) is a microangiopa-
thy associated with organ dysfunction and a high level of morbidity and mortal-
ity. Although dysregulation of complement is well established in the pathophys-
iology of atypical Haemolytic Uraemic Syndrome (aHUS), the potential role of
complement in TTP has not yet been determined.
Aims: We carried out a prospective study to investigate the role of complement
anaphylatoxins C3a and C5a in patients with TTP during acute episodes, and
in remission, and compared these with normal controls. For both acute and
remission groups we also investigated the cytokine response (Th1/Th2/Th17-
involving IL-2, IL-4, IL-6, IL-10, TNF, IFN-ϒ and IL-17a) and association with
disease state. 
Methods: EDTA plasma was obtained from 21 patients (12F, 9M) with acute
TTP, ADAMTS13 activity <5% and positive anti-ADAMTS13 IgG antibodies
(median IgG 59%, range 8-180%). Also, EDTA Plasma from 50 patients (34F,
16M) previously treated for acute TTP, now in clinical remission (normal
ADAMTS13 activity and a platelet count >150x109/L). Paired EDTA plasma
was obtained from 12 patients (6F, 6M) for whom both acute and remission sam-
ples were available. Measurement of complement anaphylatoxins C3a (NR
32.5-56.1ng/ml) and C5a (NR 1.7-13.6ng/ml) was performed using BDTM

Human Anaphylatoxin Kit, (BD Biosciences, San Jose, CA, USA) using a Cyto-
metric Bead Array (CBA) method. Serum was obtained from acute and remis-
sion patients, enabling the measurement of cytokines, using BDTM Human
Th1/Th2/Th17 Kit, (BD Biosciences, San Jose, CA, USA) also incorporating the
CBA method.
Results: In acute TTP, median C3a and C5a were significantly elevated com-
pared to patients in remission, C3a 66ng/ml vs 38.5 ng/mL (P<0.001) and C5a
17 ng/mL vs 10ng/ml (P<0.001), respectively. For the 12 patients with paired
acute and remission samples, median C3a levels were significantly higher dur-
ing the acute episode than in remission, C3a 45.5 ng/mL vs 35.8 ng/ml
(P=0.041); there was a non-significant difference in C5a levels 15.2 ng/mL vs
10.6ng/ml (P=0.084). Compared to controls, remission median C5a levels were
significantly higher 10ng/ml vs 5.81ng/ml (P=0.001); however remission C3a
levels were lower than controls 38.5 ng/ml vs 43.7ng/ml (P=0.046). Within the
acute TTP group, there was no significant difference in C3a or C5a levels for
patients requiring ITU admission vs those not requiring ITU care or patients with
or without neurological features at presentation. Both median IL-6 and IL-10 lev-
els were significantly higher in the acute vs remission groups, IL-6: 8pg/ml vs
2 pg/ml (P=0.002), IL-10: 6pg/ml vs 2pg/ml (P<0.001). C3a levels were strong-
ly correlated with both anti-ADAMTS13 IgG (rs=0.731, P=0.002) and IL-10
(rs=0.627, P=0.012) levels.
Summary / Conclusion: These results suggest complement anaphylatoxin
levels are higher in acute TTP cases than in remission, and highlight the pos-
sibility that the complement response seen acutely may relate to both the
degree of anti-ADAMTS13 IgG antibody level and cytokine (IL-10) levels. Fac-
tors triggering complement activation in TTP need to be elucidated. Comple-
ment inhibition at presentation in the acute phase may have therapeutic poten-
tial.
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A LONGITUDINAL PROSPECTIVE STUDY EVALUATING THE EFFECTS
OF ELTROMBOPAG TREATMENT ON BONE MARROW IN PATIENTS WITH
CHRONIC IMMUNE THROMBOCYTOPENIA: INTERIM ANALYSIS AT 2
YEARS 
R Brynes1, A Orazi2, R Wong3, K Bakshi4, C Bailey4, G Chan4,*
1University of Southern California Keck School of Medicine, Los Angeles, 2Weill
Cornell Medical College, New York, United States, 3Prince of Wales Hospital,
Shatin, Hong Kong, 4GlaxoSmithKline, Collegeville, United States

Background: Eltrombopag (epag), a thrombopoietin receptor agonist (TPO-
RA), increases platelet counts in chronic immune thrombocytopenia (cITP)
patients. TPO-RAs are associated with varying degrees of bone marrow (BM)
reticulin increases.1,2 Due to lack of pretreatment evaluations, the incidence and

clinical significance of these findings are not established. Inconsistencies in
specimen preparation, staining, and analysis across institutions further con-
found conclusions.
Aims: To assess the degree of BM fibrosis (reticulin and/or collagen) in cITP
patients treated for up to 2 years with epag (NCT01098487).
Methods: BM biopsies were collected at baseline (prior to epag treatment) and
1y and 2y on treatment. Specimens were centrally processed and stained for
reticulin (silver) and collagen (trichrome), and were reviewed by a central inde-
pendent hematopathologist for cellularity; megakaryocyte, erythroid, and
myeloid quantity and appearance; trabecular bone quality; reticulin grade (Euro-
pean Consensus scale-MF3) and presence of collagen.
Results: 167 patients were enrolled. Currently, 45 patients have completed all
3 protocol-specified BM biopsies (baseline, 1y [10-14 mo], and 2y [22-26 mo]).
Median age is 39 (18-78) y; 34 (75.6%) are females; 51% Caucasian/European,
13% East Asian, and 36% South Central Asian. Median time since ITP diagno-
sis is 3.5 (0.6-45.7) y. All patients received prior ITP therapy, and 2 (4%)
received prior TPO-RA treatment (both with epag), and the last dose was ≥6
months before enrollment. At baseline, 40 (89%) patients had reticulin grade 0
(MF-0), and 5 (11%) MF-1. At 1y, 26 (58%) patients had MF-0, 17 (38%) MF-
1, and 2 (4%) MF-2. At 2y, 37 (82%) had MF-0, 6 (13%) MF-1, and 2 (4%) MF-
2 (Figure 1). Compared with baseline, 33 (73%) patients had no change at 2y
in MF grade, 7 (16%) a 1-grade increase, 4 (9%) a 1-grade decrease, and 1
(2%) patient had a 2-grade increase. Three patients had post-baseline MF-2;
2 (4%) patients at 1y, and 2 (4%) at 2y. One patient with MF-2 at 1y decreased
to MF-0 while continuing on epag. One patient with MF-2 had collagen at 1y
and 2y. None of the 3 patients with post-baseline MF-2 had adverse events or
hematologic abnormalities considered related to impaired BM function, and
none withdrew due to BM findings. Both patients with prior TPO-RA (epag)
treatment had baseline reticulin of MF-0, and remained MF-0 at 1y and 2y.
Cellularity was normal in 86%, 71%, and 80% of patients at baseline, 1y, and
2y, respectively. No changes occurred in marrow cellular composition. In 2 of
3 patients with post-baseline MF-2, cellularity was increased from baseline.
Trabecular bone thinning was found at baseline in 8 (18%) patients (most with
prior steroid use), 24 (53%) patients at 1y, and 28 (62%) at 2y.
Summary / Conclusion: 11% of patients had MF-1 at baseline. After 2y of treat-
ment, no increase or a mild increase in reticulin was observed in 73% and 16%
of patients, respectively. No patient with an increase to MF-2 at 2y had clinical
signs or symptoms indicative of BM dysfunction. Results were similar to those
reported for EXTEND, an epag extension study (median treatment duration
>2y1). 
Conclusion: These data suggest that treatment with epag is generally not asso-
ciated with clinically relevant increases in BM reticulin or collagen. The poten-
tial association of TPO-RAs and increased BM reticulin needs further study.
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1. Brynes RK, et al. Blood. 2011;118:Abs528. 
2. Ghanima, et al. Br J Haematol. 2011;155:248-255.
3. Thiele, et al. Haematologica. 2005;90:1128-1152.

Figure 1. Reticulin grade* at each time point.
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RECOMBINANT HUMAN THROMBOPOIETIN (RHTPO) IN COMBINATION
WITH LOW-DOSE RITUXIMAB (LD RTX) IN SEVERE OR REFRACTORY
PRIMARY IMMUNE THROMBOCYTOPENIA: A MULTICENTER PROSPEC-
TIVE CLINICAL TRIAL
M Hou1,* M Xu1, J Peng1
1Hematology, Qilu Hospital, Shandong University, Jinan, China

Background: Adult primary immune thrombocytopenia (ITP) is an autoim-
mune disease characterized by autoantibody-induced platelet destruction,
which affects around 1 in 10,000 people. 25%>30% of the patients achieve no
response to the conventional therapy. Both rituximab and thrombopoietin are
recommended as the second-line treatments. Standard-dose rituximab (SD
RTX, 375 mg/m2 ×4 weeks) is the mainstream for the treatment of ITP. Previ-
ous studies reported a response rate around 60%. Zaja et al evaluated LD
RTX (100 mg dose×4 weeks) in 28 patients with ITP, which showed that the
response rate (platelet count > 50×109/L) was 75%, which was similar to that
with SD RTX, though the median time to response (or complete response)
were longer than SD RTX. Conventional agents focused on the decrease of
platelet destruction, while it was also discovered in recent years that many ITP
patients had abnormalities in megakaryocyte growth and apoptosis, as well as
lower level of thrombopoietin (TPO). The recombinant human full-length gly-
cosylated TPO (rhTPO) is a TPO receptor agonist. The combination of rhTPO
and rituximab could complement each other’s advantages and exert powerful
effect on platelet production, which may be a choice for the glucocorticos-
teroids-resistant/ relapsed patients.
Aims: We reported 86 adult ITP patients treated with rhTPO in combination with
LD RTX from 12 centers. This trial focused on exploring novel therapeutic
strategies for ITP. We assessed response rates and safety of rhTPO combined
with low-dose rituximab in primary ITP who had failed to response to glucocor-
ticosteroids or relapsed.
Methods: rhTPO was given 300U/kg in the first 14 days, with 100mg qw ritux-
imab weekly for 4 weeks. The dose frequency of rhTPO was adjusted accord-
ing to the platelet counts. Primary outcomes include response (R), complete
response (CR), no response (NR) and relapse. R was defined as platelet count
≥30×109/L and at least two-fold increase from the baseline count and absence
of bleeding; CR in case of platelet count ≥100×109/L and absence of bleeding;
NR in case of platelet count <30×109/L or less than two-fold increase from
baseline. Relapse was defined as a drop in platelet count to ≤30×109/L follow-
ing an initial, partial or complete response. Secondary outcomes are listed
below. Time to response and sustained time were considered as the duration
from baseline to response, duration from response to relapse or the end of the
study, respectively. Safety was reflected as adverse events graded according
to the Common Toxicity Criteria. All of the patients were informed about the clin-
ical trial and signed the consent forms. This clinical trial was registered at
http://clinicaltrials.gov as NCT01506414.
Results: Response and complete responses were achieved in 26/86 (30.2%)
and 35/86 (40.7%) patients respectively. In a follow-up of 3 months, 5 cases
lost to follow-up, and 14/56 (25%) patients relapsed. Median time to response
(or complete response) was 7 days (range 4-28 days). And the median sus-
tained time was 79 days (range 3-86 days) in a total observation time of 90
days. There were several adverse effects reported, such as fatigue, pulmonary
inflammatory, but almost all were below Grade 2. Two of the patients died in
the process. One (>70 year old) died of cerebral embolism, however it has
nothing to do with therapy of ITP, since his platelet count kept steady. The oth-
er was a patient relapse in the third month, and died of cerebral hemorrhage.
Summary / Conclusion: Our findings suggest that combination of RTX and
LD RTX in ITP improves response rate and yields shorter time to response com-
pared with monotherapy of RTX in reports. Thus, combination therapy may
represent an effective treatment option for glucocorticosteroids-resistant or
relapsed patients.

P467

EFFICACY AND SAFETY OF ROMIPLOSTIM IN PATIENTS ≥65 YEARS
WITH IMMUNE THROMBOCYTOPENIA (ITP) 
M Michel1,* J Wasser2, B Godeau1, L Aledort3, N Cooper4, Y Tomiyama5, 
M Khellaf1, X Wang6, P Woodard6
1Henri Mondor University Hospital, Creteil, France, 2University of Connecticut
School of Medicine, Farmington, United States, 3Mount Sinai School of Medi-
cine, New York, United States, 4Catherine Lewis Centre Hammersmith Hospi-
tal, London, United Kingdom, 5Osaka University Hospital, Osaka, Japan,
6Amgen Inc, Thousand Oaks, United States

Background: ITP is an autoimmune disease characterized by increased
platelet destruction and suboptimal platelet production. ITP prevalence increas-
es with age, and geriatric patients (pts) may not tolerate therapy for ITP as well
as younger pts. Romiplostim is a thrombopoietin (TPO) receptor agonist that
can increase platelet production and is approved for treatment of chronic ITP
in adults. However, little is known about the efficacy and safety of romiplostim
in pts ≥65 years (yrs).

Aims: To describe the efficacy and safety of romiplostim among pts ≥65 com-
pared to pts <65 yrs.
Methods: For efficacy endpoints, data from 2 global phase 3 trials (2005–2006)
and 1 Japanese phase 3 trial (2007–2009) of romiplostim in pts with ITP were
analyzed separately. Efficacy endpoints included overall platelet response (≥1
weekly platelet count ≥50x109/L within the study treatment period) and num-
ber of weeks with a platelet response. For safety endpoints, data from 13 clin-
ical studies of romiplostim in pts with ITP (2003–2009) were included. Data from
pts given placebo or standard of care (SOC) were pooled, and pts who received
placebo in the parent study and romiplostim in the extension study were includ-
ed in both the placebo/SOC and romiplostim groups. Safety endpoints includ-
ed rates of adverse events (AEs), serious AEs (SAEs), fatal events, and AEs
of interest (ie, bleeding events, thromboembolic events, and bone marrow reti-
culin events). Results were adjusted for study duration and reported as rates
per 100 pt-yrs.
Results: The efficacy analysis included 159 pts who were treated in random-
ized, controlled trials; 54 received placebo and 105 received romiplostim. Most
were Caucasian (64.2%) or Japanese (21.4%). Mean (SD) age was 53 (15.7)
yrs with 24.5% ≥65 yrs and 75.5% <65 yrs. In the romiplostim group, a trend
towards higher overall platelet response rates was seen among pts ≥65 vs <65
yrs in the global studies (94.4% vs 86.2%) and the Japanese study (100% vs
93.3%). The mean (SD) number of weeks with platelet responses was similar
among pts ≥65 vs <65 yrs in the global studies (7.2 [3.2] vs 6.7 [4.1]) and the
Japanese study (9.9 [2.0] vs 9.3 [3.9]). In the placebo group from the global
studies, the overall platelet response rate was lower among pts ≥65 vs <65 yrs
(7.7% vs 20.7%), and the mean (SD) number of weeks with platelet respons-
es was similar among pts ≥65 vs <65 yrs (0.4 [1.4] vs 0.6 [1.4]). Comparisons
were difficult in the Japanese study because only 1 pt ≥65 yrs was included in
the placebo group. The safety analysis included 718 pts. Most were Caucasian
(80.9%) or Japanese (6.4%). Mean (SD) age was 52 (18.8) yrs with 27.3% ≥65
yrs and 72.7% <65 yrs. A total of 32 fatal events were seen; 2 pts had fatal
bleeding events and 5 had fatal thromboembolic events. The incidences of
AEs were similar among pts ≥65 vs <65 yrs in the romiplostim (92.4% vs 92.1%)
and placebo/SOC groups (92.9% vs 93.8%). Duration-adjusted rates of over-
all AEs were similar among age groups, and rates of SAEs and fatal AEs were
greater among pts ≥65 vs <65 yrs (Table 1). Of interest, pts ≥65 yrs had a low-
er rate of grade ≥3 bleeding events in both the romiplostim and placebo/SOC
groups and a higher rate of thromboembolic events in the romiplostim group
than pts <65 yrs (Table 1). 
Summary / Conclusion: Though numerical differences were seen, key effica-
cy outcomes were similar among pts ≥65 and <65 yrs treated with romiplostim.
Safety outcomes varied among age groups with pts ≥65 yrs having greater
rates of SAEs and fatal events than pts <65 yrs, regardless of treatment.

Table 1.
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EFFICACY OF ENZYME REPLACEMENT THERAPY WITH
VELAGLUCERASE ALFA IN PATIENTS WITH TYPE 1 GAUCHER DISEASE
AND THROMBOCYTOPENIA OR SEVERE SPLENOMEGALY
P Giraldo1,* D Gonzalez2, M Kabra3, E Lukina4, I Kisinovsky5, D Elstein6, 
D Zahrieh7, E Crombez7, A Zimran6
1Haematology, Hospital Universitario Miguel Servet, Zaragoza, Spain, 2Sana-
torio Español, Asunción, Paraguay, 3All India Institute of Medical Sciences,
New Delhi, India, 4Hematology Research Center, Moscow, Russian Federation,
5Your Health SA, Buenos Aires, Argentina, 6Gaucher Clinic, Shaare Zedek
Medical Center and Hebrew University-Hadassah Medical School, Jerusalem,
Israel, 7Shire Human Genetic Therapies, Inc., Lexington, United States

Background: The responses of type 1 Gaucher disease (GD)-related throm-
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bocytopenia and splenomegaly to enzyme replacement therapy (ERT) are
linked to their pretreatment severity.
Aims: To evaluate the efficacy of velaglucerase alfa in type 1 GD patients with
thrombocytopenia or severe splenomegaly.
Methods: TKT032 and HGT-GCB-039 were parallel-group trials; eligible
patients were ≥2 years old with untreated type 1 GD. In both trials, 1 treatment
arm was allocated to velaglucerase alfa 60 U/kg ERT every other week (EOW).
Patients completing either trial could enroll in a combined extension study,
HGT-GCB-044. Informed consent was obtained from all adult patients and from
the guardians of patients ≤17 years old.
Results: 27 type 1 GD patients received velaglucerase alfa 60 U/kg EOW in
TKT032 or HGT-GCB-039 and HGT-GCB-044 over 24 months. 15/27 patients
had a pretreatment (baseline) platelet count <100×109/L; 6 of these 15 had a
platelet count <60×109/L. All 15 had an intact spleen. 6/27 patients had severe
baseline splenomegaly (splenic volume >15 multiples of normal); all 6 had a
platelet count <100×109/L. At 24 months, 14/15 (93%) patients had reached the
platelet count therapeutic goal and 6/6 with severe baseline splenomegaly had
reached the splenic goal. 5/6 (83%) patients with a baseline platelet count
<60×109/L had a normal platelet count (≥120×109/L), including 2 with severe
baseline splenomegaly (Table).
Summary / Conclusion: Clinically significant improvements in platelet count
and splenic volume occurred in the first 24 months of velaglucerase alfa treat-
ment among patients with type 1 GD and severe baseline splenomegaly and/or
a platelet count <100×109/L (including those with a platelet count <60×109/L).

Table 1. Individual platelet and splenic responses: 24 months of study
drug.

P469

AN UNEXPECTED ROLE OF THE VON WILLEBRAND FACTOR-CLEAV-
ING PROTEASE ADAMTS-13 DURING EXPERIMENTAL INFLAMMATION
IN LUNGS
M Bosmann1,2,* K Alber1, T Falter1,2, K Jurk2, M Theobald1, I Scharrer1
1Department of Hematology and Oncology, 2Center of Thrombosis and Hemo-
stasis, University Medical Center Mainz, Mainz, Germany

Background: The metalloprotease ADAMTS-13 is a key factor for the devel-
opment of thrombotic thrombocytopenic purpura (TTP). ADAMTS-13 cleaves
ultra-large von Willebrand multimers into smaller fragments. The presence of
ADAMTS-13 activity is essential for blood clotting homeostasis, since genetic
deficiency or blockade by auto-antibodies can result in micro-thrombi formation
and thrombocytopenia during TTP. Infection-associated inflammation has been
described as a triggering factor for episodes of TTP in humans. Genetically tar-
geted mice with deletion of ADAMTS-13 have only recently become available.
Aims: In this study, we sought to induce TTP-like symptoms in ADAMTS-13
deficient mice (ADAMTS-13-/-) by inducing acute experimental inflammation in
mouse lungs. In addition, the dependency of the acute inflammatory response
on the activity / presence of ADAMTS-13 was characterized.
Methods: Breeding colonies of ADAMTS-13-/- mice were housed and geno-
typed at our institution and phenotyping was accomplished using a fluorescent
activity assay for ADAMTS-13 (FRETS-VWF73). Anaesthetized ADAMTS-13-
/- mice and wild type mice were injected intra-tracheally with 40µg of LPS (from
E. coli, O111:B4). Alternatively intra-pulmonal immune-complexes were induced
by intra-tracheal injection of 125 µg of anti-bovine serum albumin antibody
along with injection of intra-venous 1 mg bovine serum albumin. At the end of
experiments broncho-alveolar lavage fluids and blood samples were harvest-
ed and analyzed using a Sysmex KX-21 N instrument or immunoassays.
Results: Intra-tracheal challenge with LPS did not induce thrombocytopenia in
ADAMTS-13-/- mice or wild type mice after 8 hours. As expected, LPS intra-

tracheally promoted the accumulation of myeloid cells (6-fold increase, mainly
polymorphonuclear neutrophils) in the alveolar lung compartment as counted
in broncho-alveolar lavage fluids of wild type mice. Surprisingly, the LPS-
induced influx of polymorphonuclear neutrophils to the alveolar compartment
was reduced by around 50% in ADAMTS-13-/- mice as compared to wild type
mice (Figure 1, **P<0.01). In addition, circulating leukocytes in peripheral blood
were substantially reduced in ADAMTS-13-/- mice but not wild type mice. When
mice were subjected to immune-complex induced inflammation of lungs, sig-
nificant lower numbers of leukocytes in broncho-alveolar lavage fluids (*P<0.05)
and peripheral blood (**P<0.01) were observed in ADAMTS-13-/- mice as com-
pared to wild type controls 8 hours after immune-complex inflammation. When
the disruption of the alveolar/capillary barrier was assessed by detection of
alveolar albumin concentrations in broncho-alveolar lavage fluids, no significant
differences between ADAMTS-13 and wild type mice were observed in both
models of lung inflammation. The molecular mechanisms underlying the
observed results, including alterations of chemokine expression signatures,
are currently under investigation in our laboratory.
ISummary / Conclusion: Collectively, these results reveal an unexpected role
of ADAMTS-13 as a modulator of leukocyte migration in two models of acute
lung inflammation. Our future studies will aim to evaluate, if targeting ADAMTS-
13 activity may be a beneficial treatment strategy during acute lung diseases.

Figure 1. ADAMTS13-/- mice display reduction of leukocytes in bron-
choalveolar lavage fluids following LPS-induced lung inflammation (LPS
40 mg/mouse, i.t.) 8h Sham mice received PBS i.t.)

P470

RITUXIMAB VERSUS SPLENECTOMY IN PERSISTENT OR CHRONIC
ADULT PRIMARY IMMUNE THROMBOCYTOPENIA: AN ADJUSTED COM-
PARISON OF MORTALITY AND MORBIDITY 
G Moulis1,2,3,* L Sailler1, A Sommet3, M Lapeyre-Mestre3, D Adoue1
1Internal Medicine, Toulouse University Hospital, 2University of Toulouse, 3UMR
INSERM-UPS 1027, Toulouse, France

Background: Splenectomy and rituximab are both recommended as second-
line treatment in primary immune thrombocytopenia (ITP), while they have nev-
er been directly compared. 
Aims: This study was aimed at conducting an adjusted comparison of efficacy
and serious adverse outcomes (infection, bleeding and death) of splenectomy
versus rituximab in persistent or chronic adult primary ITP patients. 
Methods: Thanks to hospital databases, we built a retrospective monocentric
cohort of 105 consecutive adult primary ITP patients exposed to either of these
treatments. Outcomes were hospitalization for bleeding, overall mortality,
reponse (no beleeding and platelet count >30 G/L) at 3 and 12 months, com-
plete response (no bleeding and platelet count >100 G/L) at 3 and 12 months,
loss of response and of complete response, hospitalization for infections. Out-
comes were assessed by medical file reviewing and by phone interviews of the
patients and their general pratictionners. Comparisons were made using Cox
models. Risks were adjusted on gender, age-adjusted comorbidity Charlson
score, disease duration, history of mucosal bleeding, treatments for ITP before
splenectomy or rituximab. 
Results: The cohort included 105 adult primary patients exposed either to
splenectomy (n=62) either to rituximab as second-line treatments. Patients
treated with rituximab were older and had more comorbidities than splenec-
tomized patients. Mean follow-up were respectively 3 and 8.4 years. Response
and complete response rates at 12 months were higher in the splenectomy
group (87.9% versus 59.0% and 81.0% versus 35.9%, P<0.001). Splenecto-
my was independently associated to response at 12 months (OR 4.6,
95%CI[1.6-13.6]). Loss of response was higher in the rituximab group (P=0.02).
In multivariate model, the risk of hospitalization for bleeding was associated with
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a history of mucosal bleeding at diagnosis (HR 11.1, 95%CI[1.5-84.7]) and with
age-adjusted Charlson score (for one point increase: HR 1.3, 95%CI[1.0-1.6]),
but not with rituximab exposure (channeling bias). Two patients died by bleed-
ing in the rituximab group and none in the splenectomy group (P=0.09). Over-
all mortality was increased in the rituximab group (P=0.01). In multivariate
analysis, mortality was also associated to a high age-adjusted Charlson score
(for one point increase: HR 2.2, 95%CI[1.6-3.0]). There was no difference
between the two groups regarding hospitalizations for infection. 
Summary / Conclusion: In a real life practice, older people are preferentially
treated with rituximab. Age and comorbidities explain the poor prognosis of
these patients. Nevertheless, splenectomy is an independant factor of reponse
at 12 months and this study suggests that it should be proposed in elderly
whenever possible. Prospective studies are mandatory to assess the benefit-
to-risk ratio of both treatments in older people.

P471

EVALUATION OF THE IMMATURE PLATELET FRACTION IN THE DIAGNO-
SIS AND PROGNOSIS OF CHILDHOOD IDIOPATHIC THROMBOCY-
TOPENIC PURPURA
A Adly1,* E Ismail2, I Ragab1, M Farahat1
1Pediatrics, 2Clinical Pathology, Ain Shams, cairo, Egypt

Background: Idiopathic thrombocytopenic purpura (ITP) is an acquired
immune-mediated disease in adults and children characterized by a transient
or persistent decrease in the platelet count. A rapid assessment of platelet pro-
duction would distinguish between thrombocytopenia due to bone marrow fail-
ure and thrombocytopenia due to increased peripheral platelet destruction.
Immature platelet fraction (IPF%) is a measure of reticulated platelets (RPs),
obtained from an automated hematology analyzer as one of the platelet param-
eters and represents the state of thrombopoiesis.
Aims: Therefore, we aimed to evaluate IPF as a diagnostic tool to differenti-
ate between ITP and thrombocytopenia due to decreased platelets production
and as a prognostic marker for severity of ITP patients.
Methods: Fifty patients with ITP were compared with 14 patients with hema-
tological malignancies under chemotherapy representing a control group with
thrombocytopenia due to bone marrow suppression and 30 age- and sex-
matched healthy subjects served as healthy controls. Patients were studied
stressing on bleeding manifestations, recent viral infection, history of drug
intake, bleeding score, organomegaly/lymphadenopathy and therapy. Com-
plete blood count (CBC) was performed using Sysmex XE-2100. The studied
ITP Patients were classified into 2 subgroups: acute ITP with spontaneous res-
olution within 3 months from diagnosis and chronic ITP lasted ≥1 year from
diagnosis.
Results: ITP patients had significantly lower hemoglobin, platelet count and
plateletcrit (PCT) with higher mean platelet volume (MPV), platelet distribution
width (PDW), platelet large cell ratio (P-LCR) and IPF compared with healthy
controls. Similarly, MPV, PDW, P-LCR and IPF were significantly higher and
PCT was significantly lower in ITP patients compared with patients having
hematological malignancy under chemotherapy. However, hemoglobin level,
WBC count and absolute lymphocyte count were significantly lower in those
patients than ITP patients. Comparison between acute and chronic ITP showed
that chronic ITP patients had significantly higher age with longer disease dura-
tion. Number of chronic ITP patients taking first line corticosteroids and second
line IVIG, anti D, combined therapy or thrombopoietin was significantly
increased compared with acute patients. Number of lines used and incidence
of drug dependency were also elevated among chronic than acute ITP patients.
Bleeding score and platelet count were negatively correlated with IPF. ITP
patients taking second line IVIG, anti D, combined therapy or thrombopoietin
had significantly lower IPF than untreated patients with those lines. IPF was
positively correlated to number of lines used, MPV, PDW and P-LCR while
negatively correlated to platelet count and PCT in ITP patients. Multiple regres-
sion analysis showed that platelet count, patient’s condition, thrombopoietin
intake and relapse were independently related to IPF. ROC curve analysis
revealed that the cutoff value of IPF at 4.3% could be diagnostic for ITP patients
with a sensitivity of 90%, specificity of 83%.
Summary / Conclusion: IPF is a rapid and inexpensive automated marker for
thrombocytopenia and can be integrated as a standard parameter to evaluate
the thrombopoietic state of the bone marrow. It may be considered as a diag-
nostic tool to differentiate between ITP and thrombocytopenia due to bone
marrow pathology as well as a potential prognostic marker for disease sever-
ity in ITP patients.

P472

THALIDOMIDE CORRECTS IMPAIRED MESENCHYMAL STEM CELL
FUNCTION IN INDUCING TOLEROGENIC DENDRITIC CELLS IN PATIENTS
WITH IMMUNE THROMBOCYTOPENIA
J Peng1,* J Ma1, M Xu1, M Hou1
1Department of Hematology, Qilu Hospital, Shandong University, jinan, China

Background: Thalidomide (THD) was first introduced as a non-barbiturate
sedative-hypnotic drug in West Germany in the 1950s, but was withdrawn
worldwide in 1961 due to its potential for teratogenesis, which resulted in
8000–10000 newborns with phocomelia malformation. However, it has since
expanded its range of usage and was approved by the FDA in 1997 as an
agent to treat erythema nodosum leprosum. Presently, thalidomide is used as
an immunomodulatory agent to treat immune-mediated diseases. Immune
thrombocytopenia (ITP) is an autoimmune disorder in which both T and B cells
are involved. Recently a study found impaired proliferative and functional
capacity of MSCs in patients with ITP.
Aims: The aim of this study was to explore whether THD could correct the
defects of MSCs and to investigate its mechanism of inducing tolerance in ITP.
Methods: Thirty-three newly diagnosed primary ITP patients were enrolled
and twelve samples of venous blood and nine samples of bone marrow from
healthy donors were used as controls. MSC proliferation was determined by
Cell Counting Kit-8 and cell-cycle analysis. The molecular changes in MSCs
induced by THD were detected by microarray analysis and validated by quan-
titative real time polymerase chain reaction. Mixed lymphocyte reaction and
cytokine production assays were performed to analyze the malfunction of MSCs
in ITP patients. Interference with TGF-β inducible early-response gene 1
(TIEG1) small hairpin RNA (shRNA) (h) lentivirus was used to analyze the
tolerogenic effects of dendritic cells (DCs) induced by MSCs. Phenotypic analy-
sis of mature DCs after co-culture with MSCs was conducted by fluorescence-
activated cell sorter (FACS)
Results: We demonstrated that MSCs in ITP had a reduced proliferative capac-
ity and lost their immunosuppressive function, which could be corrected with
THD treatment. According to the gene profile, the down-regulation of caspase
8, caspase10 and c-myc and up-regulation of oct 3/4 and TGF-β1 in MSCs may
be associated with THD modulation. The inhibitory effects of MSCs on lympho-
cyte proliferation rely on the presence of DCs. The THD-modulated MSCs
could regulate mature DCs by down-regulating the expression of costimulat-
ing factors and up-regulating IL-10 and TGF-β1 production. To study the func-
tional alteration of DCs induced by MSCs, we sorted DCs after incubation with
MSCs and performed T-lymphocyte reaction assays. Both the DCs induced by
MSCs from healthy controls and those induced by THD-modulated MSCs from
ITP patients suppressed T-cell proliferation activated by allogeneic mature
DCs, whereas the DCs induced by unmodulated MSCs from ITP patients did
not. When DCs were infected with TIEG1-interference lentivirus, the MSCs
lost the ability to induce them into tolerogenic DCs. These results indicated that
the modulatory effects of MSCs on DCs was dependent on the expression of
TIEG1 in DCs.
Summary / Conclusion: The study demonstrates the inability of MSCs from
ITP patients to induce mature DCs into a tolerogenic DC population. THD could
restore the regulatory effect of MSCs on DCs. These findings will help us under-
stand the pathogenesis of ITP, and further lay a foundation for a new regimen
in the treatment of ITP.

P473

DISEASE PROGRESSION, TREATMENT PATTERNS, AND CO-MORBID
BURDEN AMONG ADULT PATIENTS WITH PRIMARY IMMUNE THROM-
BOCYTOPENIA (ITP): UPDATED RESULTS FROM THE UNITED KINGDOM
ITP REGISTRY
D Bennett1,* U Doobaree2, R Nandigam2, A Newland2, D Provan2
1WWEpidemiology, GSK, Collegeville, United States, 2Department of Haema-
tology, Blizard Institute, Barts and The London School of Medicine and Den-
tistry, London, United Kingdom

Background: Primary immune thrombocytopenia (ITP) is an autoimmune dis-
order that is characterized by decreased platelet count (<100×109/L). Contem-
porary findings on the epidemiology of ITP and treatment patterns are limited.
To address these gaps the United Kingdom ITP Registry (UKITP) took up an
important task to recruit an adequate sample size of patients with ITP and is
conducting extensive studies on the data and biological samples that it has col-
lected to date.
Aims: We aim to study the disease’s natural progression, including longitudi-
nal platelet counts and bleeding events, evaluate treatment patterns, and meas-
ure the prevalence and incidence of at least 25 comorbid conditions in a pri-
mary ITP cohort. In this analysis, we estimated the baseline demographics,
prevalence of comorbidities at diagnosis of ITP and the natural progression of
platelet counts before and after presentation with ITP.
Methods: The registry, based at the Royal London Hospital, collects data and
biological samples on ITP participants locally and externally through a network
of 36 collaborating regional centres. We collect study-related data at diagno-
sis of ITP and throughout the clinical history of enrolees. Occurrences of comor-
bidities are followed throughout the lifetime of participants thus permitting the
estimation of their prevalence and incidence. Historical platelet counts are also
collected. We described the characteristics of the ITP cohort using stratified
summary statistical analyses (inc. standard deviation). Mean platelet counts
were estimated based on individual counts during specified time periods before
and after ITP diagnosis date.
Results: Our sample consisted of 729 adults (18+ years) who had a mean age
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of 47.4 (19.4) years at diagnosis and 52.8 (18.7) years at registration. Overall,
more females than males (57% vs. 43%) were diagnosed with ITP; a pattern
reversed among 70+ years old (N=94; 44% vs. 56%). The prevalence of at
least 1 comorbid illness for 40+ years old was 37% (N=432) compared to 19.4%
(N=263) among their younger counterparts. Before or at ITP diagnosis among
those 40+ years, 3.7% had cataract, 4.4% had a myocardial infarction, 5.6%
had osteoarthritis, and 4.9% had a solid tumour. The mean platelet count with-
in ±7 days of ITP diagnosis was 40.2 (50.0) [N=423]. In a small proportion of
patients platelet counts were available before the diagnosis of ITP was made,
in the 2 months leading to the diagnosis a decline in mean platelet counts below
100 x109/L was noted, which subsequently rose sharply over this threshold
during a shorter time following diagnosis (Figure 1). The rise in platelet counts
post diagnosis in adults was treatment related. Next analyses will look at the
platelet count drop reported here in context of the diagnostic process (e.g. elim-
inating other potential causes) and whether decision to treat were dependent
on other clinical features (e.g. platelets count<50x109/L). Risk of experiencing
certain comorbid illnesses will also be investigated, including the role of preva-
lent diseases and risk factors at baseline.
Summary / Conclusion: These results are preliminary to more thorough analy-
ses currently being undertaken and patterns identified will be explained further
with additional data. The UKITP registry presents a valuable source to study ITP
and future ambitions include pheno-genotypic association studies with a view
to predict disease severity and likely response to treatment (especially to nov-
el therapeutic agents).

Figure 1. 
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THROMBOEMBOLIC EVENTS IN PATIENTS WITH ADULT CHRONIC
IMMUNE THROMBOCTOPENIA (ITP) TREATED WITH ELTROMBOPAG
S Takagi1,* S Watanabe1, Y Ozeki1, T Hara1, Y Kanakura2, Y Ikeda3
1GlaxoSmithKline K.K., Tokyo, 2Department of Hematology and Oncology, Osa-
ka University Graduate School of Medicine, Suita, 3Faculty of Science and
Engineering Life Science and Medical Bioscience, Waseda University, Tokyo,
Japan

Background: Eltrombopag is a thrombopoietin receptor (TPO-R) agonist,
which binds to the trans-membrane region of TPO-R and promotes platelet
production by inducing differentiation and proliferation of megakaryocytes.
Eltrombopag has been approved in Japan for adult chronic ITP patients who
are intolerant to conventional therapy, show insufficient efficacy to other thera-
peutic options or have high risk for bleeding. The approved initial dose of eltrom-
bopag is 12.5 mg/day (maximum dose; 50mg/day). Post marketing surveillance
(PMS) is mandatory and all patients must be registered for collection of safety
and efficacy information in Japan.
Aims: To investigate the relationship between thromboembolic events and
eltrombopag treatment based on interim analysis of PMS data in Japan.
Methods: PMS data of patients who were treated with eltrombopag from
December 2010 to June 2012 were analyzed. In these patients ertrombopag
was taken for up to 6 months. This analysis was focused on the thromboem-
bolic events.
Results: Data were collected from 683 patients (female: 65%). For those
patients with information available, 43.3% of patients had ITP for more than 3
years, 14.2% for 1 to 3 years and 19.9% for less than 1 year. In 29.3% of
patients platelet count was less than 10x109/L at baseline. Corticosteroid was
taken concomitantly by 76% of patients during eltrombopag treatment. Eltrom-
bopag increased the mean platelet count up to more than 50x109/L after 2
weeks (N=656) and reached to more than 90x109/L at 16 weeks (N=460) from
the baseline (26x109/L). During the 6-month observation period, 25.5% of
patients reported an adverse drug reaction (ADR). Thromboembolic events

were reported in 29 patients (4.2%) (median age: 70 years, female 69%). Seri-
ous ADRs was reported in 45 (6.6%) of 683 patients. As serious ADRs throm-
boembolic events were reported in 24 patients (3.5%). Among 29 patients asso-
ciated with thromboembolic events, arterial or venous thromboembolism was
seen in 11 and 15 patients, respectively. Two patients had both arterial and
venous thromboembolism. In another one patient site of thromboembolic event
was unknown. Concomitant corticosteroid was used in 26 (89.7%) of these 29
patients. A past history of thromboembolism, the presence of anti-phospholipid
syndrome (APS), or other reported risk factor such as obesity or long-term
bedridden was a significant risk factor of thromboembolic events, but concomi-
tant use of corticosteroid or positive anti-phospholipid antibody alone was not
significant. Fourteen (48.3%) of 29 patients associated with arterial or venous
thromboembolic event had these risk factors. Patients who experienced venous
thromboembolic event had significantly more of these risk factors than those
associated with arterial thromboembolic event (73.3% vs. 27.3%) (P=0.02).
Eleven (37.9%) of 29 patients showed rapid increase of platelet count (above
3 times or more from the baseline and 50x109/L or more) within 2 weeks before
thromboembolic event. Eight (27.6%) of 29 patients had neither past history of
thromboembolic events nor rapid increase of platelet count. In 30% of patients
with thromboembolic event, the event was observed at lower platelet count
(less than 50x109/L). 
Summary / Conclusion: Thromboembolic events (ADRs) in eltrombopag treat-
ed ITP patients were reported in 29 (4.2%) of 683 ITP patients in Japan. Past
history of thromboembolism, the presence of APS, or other reported risk factor
such as obesity or long-term bedridden was identified as a significant risk fac-
tor of thromboembolic events. ITP patients with venous thromboembolic event
had risk factors of thromboembolic event more frequently than those with arte-
rial thromboembolic event.

P475

MANAGEMENT OF ADULT CHRONIC IMMUNE THROMBOCYTOPENIA IN
JAPAN: PATIENT AND HEMATOLOGIST PERSPECTIVES
Y Tsukune1,* Y Edahiro1, N Komatsu1
1Department of Hematology, Juntendo University School of Medicine, Tokyo,
Japan

Background: Immune thrombocytopenic purpura (ITP) is an uncommon dis-
order and hematologists’ experience is therefore limited. Although many treat-
ments have been recommended for ITP, there are no evidence-based recom-
mendations for when different treatments should be used, or even when any
treatment should be used rather than managing a patient by observation alone.
There is no absolute consensus on first line of therapy for treatment of ITO. The
prognosis of individual patients with chronic refractory ITP is very variable.
Patients may not always understand the disease and available treatments due
to the generally mild nature of the disease
Aims: The purpose of this study is to examine the perspectives of Japanese
hematologists and adult ITP patients about the disease and treatment. 
Methods: A multicenter, questionnaire-based survey conducted between
November 2012 and February 2013 in Japan. Both hematologists and their
patients with ITP were invited to participate in this survey. The hematologists
were mainly asked about their management of ITP. A survey questionnaire for
patients asked about their attitudes towards applied treatments, the effects of
treatments (effectiveness and safety), impacts on quality of life (QOL), and
treatment satisfaction. Written informed consent was obtained from each
patient. A response distribution was calculated for each item.
Results: 178 hematologists and 154 adult chronic ITP patients had complet-
ed the survey at the time of abstract submission. Regardless of the presence
of bleeding symptoms, approximately 80% of hematologists started treatment
based on platelet count. Treatment was considered when platelet counts are
less than 20x109/L in patients without bleeding, and less than 30 ×109/L in
patients with bleeding. However, in patients without bleeding symptoms whose
platelet count had been 10x109/L, 11% of hematologists did not start their treat-
ment. Ninety six percent of hematologists consider that platelet counts of 2 to
5x109/L are enough for ITP patients. Sixty nine percent of hematologists rec-
ognized that quality of life (QOL) has been disturbed in ITP patients. Corticos-
teroids was considered to be the most effective treatment (44.1%), but 99.4%
of physicians expressed concern about its adverse events, especially hyper-
glycemia (40.9%). In the patient survey, 59.1% of participants were 60 years of
age or older and the duration of disease was more than 10 years in 43% of
patients. The minimum platelet counts were less than 10x109/L in 57% of
patients. The most common symptom of ITP was fatigue (45%). Approximate-
ly 60% of patients reported at least one side effect associated with ITP treat-
ment. Of ITP treatments, side-effects were most frequently associated with cor-
ticosteroid use (55%). Among these side effects moon face was considered as
a lot of bother. 49.7% patients reported impairment of QOL impairment. No
improvement of QOL was recognized in 33% of patients. For ITP patients
acceptable platelet counts after ITP treatment were 50 to 100x109/L. Fifty one
percent of patients still have feeling of vague fear to ITP. 
Summary / Conclusion: This is the first survey to examine the perspectives
of Japanese hematologists and adult ITP patients about ITP and treatment of
the disease in Japan. Inability to balance the risk of severe bleeding against the
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risk of side effects with ITP treatment is still a major cause for concern among
Japanese hematologists. The gap about target platelet counts between hema-
tologists and patients may not be well recognized. Improvement of QOL was
not the major treatment target for hematologists, although the both hematolo-
gists and patients recognized QOL impairment. Awareness of the different opin-
ions about ITP treatment between hematologists and patients may improve
management decisions.

P476

D-DIMER LEVELS IN ACUTE IDIOPATHIC AND SECONDARY THROMBOT-
IC THROMBOCYTOPENIC PURPURA
A Grosset1,* R Soutar2, K Bailie3, K Douglas3
1University of Glasgow, 2Beatson West of Scotland Cancer Centre, 3West of
Scotland Blood Transfusion Centre, Glasgow, United Kingdom

Background: Prompt and accurate diagnosis of Thrombotic Thrombocytopenic
Purpura (TTP) is crucial. Aggressive plasma exchange with FFP reduces an
untreated mortality rate of 90% in autoimmune TTP but is ineffective in second-
ary TTP. Differentiating autoimmune TTP from similar disorders e.g. cancer
associated TTP can be challenging.
Aims: We retrospectively reviewed our patients over the past 4 years to see if
any laboratory parameters would allow differentiation of primary from second-
ary TTP. 
Methods: Patients with suspected TTP presenting to the West of Scotland
Apheresis unit (catchment population circa 3 million), presenting between April
2009 and January 2012 were included. Medical records were reviewed for the
final diagnosis and laboratory parameters at presentation. Due to variation in
methods between laboratories, D-Dimer levels were expressed as a multiple
of the upper limit of normal. Comparison of groups was made by Mann-Whit-
ney tests using Stata 11, Stata Corporation.
Results: 38 patients presented with a clinical picture suggesting TTP, of whom
3 did not have notes or test results available leaving 35 in the analysis group.
Nine of these patients had acute idiopathic (autoimmune) TTP, and 8 had an
underlying cause identified (malignancy n=5, HIV n=1, pregnancy related n=1,
pancreatitis n=1). In 6 patients a definitive diagnosis was not reached and no
underlying cause was identified. Twelve patients had haemolytic uraemic syn-
drome. The autoimmune TTP group had significantly lower levels of both
ADAMTS13 (P=0.008, n=10) and D-dimer (P=0.009, n=15). Three of the six
patients with D-Dimer levels greater than 5 times the upper limit of normal
(approximately 1000 ng/ml) were found to have an underlying malignancy (Fig-
ure 1). Haemoglobin levels tended to be higher at presentation in the autoim-
mune TTP group (median 95 g/L) compared to all other cases (median 80g/l),
but the difference was not significant (P=0.07, n=28). There was no difference
in platelet count between the two groups (P=0.749, n=28), and no difference
in body mass index (P=0.21, n=33).
Summary / Conclusion: D-Dimer levels are not commented on as a diagnos-
tic test in the current British Committee for Standards in Haematology guide-
line. However, elevated levels appear to be highly indicative of the TTP being
secondary. Unlike the ADAMTS13 assay, D-dimer levels are widely available,
give a result within minutes and are inexpensive. Elevated D-dimer levels in
patients presenting with TTP should prompt urgent search for an underlying
cause and possibly delay second line therapy until this has been undertaken.

Figure 1.
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THROMBOCYTOPENIA IN PREGNANCY: OUR EXPERIENCE AT THE
NATIONAL MATERNITY HOSPITAL
M Diaz1,* L Mackeogh1, L Greenan1, J Quigley1, P McGarry1, C O’Neill1, 
F Hogan1, M Anderson1, M Culliton1, P Cockburn1, E Campion1, J Byrne1
1Haematology, NMH, Dublin, Ireland

Background: The National Maternity Hospital, Dublin is a tertiary referral cen-
tre, with approximately 11,000 deliveries per annum making it one of the biggest
maternity hospitals in Europe. At booking and throughout the pregnancy, a low
platelet count is not unusual. The main published causes of Thrombocytope-
nia are: Gestational Thrombocytopenia (GT, 70% of the cases),
Preeclampsia/Eclampsia/HELLP syndrome (PEHS, 21%) Immune Thrombocy-
topenia Purpura (ITP3%) and other causes (6%).
Aims: To compare the published causes of Thrombocytopenia with our data
at the NMH. To investigate the effect of age and ethnicity on the differential diag-
nosis.
Methods: TP is defined as a platelet count below the 2.5th percentile
(116,000/μL). For GT diagnosis, the following were taken into account: a low
platelet number, presentation of thrombocytopenia in the third trimester, in the
absence of a bleeding history, and a mild thrombocytopenia (>70,000/μ L) as
no specific diagnostic test can distinguish GT from mild ITP. For
Preeclampsia/Eclampsia/HELLP Syndrome we considered the detection of low
platelets in the third trimester, duration (days, weeks), recovery of platelet num-
bers (in the immediate postpartum period), haemolysis phenomena (rise of
Bilirubin and LDH), schistocytosis (blood smear), elevated liver enzymes (AST,
ALT), Hypoalbuminaemia, and correlated symptoms (rise in diastolic blood
pressure, proteinuria, seizures, stomach symptoms, etc). For ITP diagnosis: a
past history of persistent thrombocytopenia (plt <100,000/µL), bleeding symp-
toms and no recovery of platelet numbers after delivery, although the final diag-
nosis was made based on the exclusion of other possibilities. For diagnosis of
TTP and HUS, symptoms at CNS or Kidneys respectively, were taken into
account.
Results: A total of 11,538 mothers delivered at the NMH in 2011. 97.6% of
these mothers had normal counts and 2.4% (281) presented at booking or
thereafter with a platelet count ≤ 116.000/µL; with the latter rising to 4.65% with
a cutoff point of 140.000/µL. In 57 cases (20.3 %) was not possible to reach a
diagnosis due to insufficient data. In 224 cases (79.7 %) the cause of throm-
bocytopenia was defined. PEHS was dignosed in 93 cases (46%), GT 83 cas-
es (41%), ITP 19 cases (9,4%) and thrombocitopenia related with delivery 7
cases (3,5%). There were no registered cases of TTP or HUS. The mean dura-
tion of thrombocytopenia in PEHS was 6.5 days reaching statistical difference
compared with other causes. There was not difference between the mean age
of mothers with normal platelet counts (31.91±5.20 years) and mothers with
counts <116000/µL (32.91±5.12 years), The differential diagnosis was inde-
pendent to the patient’s age and ethnic origin. However the age in the Irish
mothers with TP was greater than in the non Irish population (33.7±5.03 vs
30.59±4.79 years, p 0.00).
Summary / Conclusion: 7.6% of women during pregnancy present with mild
thrombocytopenia (100,000/µL - 150,000/µL) and 65% of them will not be asso-
ciated with any pathology. There is a disparity between our results and the
published results. A possible reason for this difference is the lack of clarity with
defining the cut-off point in the published literature. The main cause of TP at
the NMH was Preeclampsia/Eclampsia/HELLP syndrome (46% vs 21% pub-
lished), Gestational thrombocytopenia (41.1% vs 70% published), ITP (9.4%
vs 3% published) and other causes (3.5 % vs 6% published) and we had no
cases of HUS or TTP in 2011. In summary we had less cases of thrombocy-
topenia when compared with data being published so far elsewhere, and a dif-
ferent proportion of diagnoses that neither the age nor the ethnicity could
explain.
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MONITORING ANTIPLATELET THERAPY : ACTIVITY OF ADENOSINE
DIPHOSPHATE RECEPTOR INHIBITORS IN PATIENTS AFTER PERCUTA-
NEOUS CORONARY INTERVENTION 
M Fedor1,* R Simonova2, M Samos3, J Fedorova4, I Skornova1, L Duraj1, 
J Stasko1, P Kubisz1
1National Centre of Haemostasis and Thrombosis, Clinic of Hematology and
Transfusiology, 2Clinic of Hematology and Transfusiology, 3Clinic of Internal
Medicine1, Comenius University, Jessenius Faculty of Medicine, University Hos-
pital Martin, 4Hemo Medika s.r.o, Centre of Haemostasis and Thrombosis, Mar-
tin, Slovakia

Background: Dual antiplatelet therapy with aspirin and adenosine diphosphate
(ADP) receptor inhibitors (clopidogrel, prasugrel, ticagrelor etc.) represents
standard prevention of thrombotic complications in patients undergoing percu-
taneous coronary intervention (PCI). However, resistant or low-responding
patients are exposed to significantly increased risk of stent thrombosis, myocar-
dial infarction and cardiac death. The most promising method for monitoring is
vasodilator-stimulated phosphoprotein (VASP) assay. Based on flow cytome-
try, the assay is specifically aimed to determine activity of P2Y12 receptor (prin-
ciple ADP receptor). On the other hand, results obtained by light transmission
aggregometry (LTA) were proved to be valuable especially in association with
clinical outcomes of the patients.
Aims: The main goal of our pivotal prospective study is to determine the diag-
nostic value of LTA and VASP assay.
Methods: Samples of venous blood from group of post-PCI patients were tak-
en in three intervals: prior to PCI; 1day and 30 days after intervention. Further,
samples undergo analysis by LTA (with induction by adenosin diphosphate and
arachidonic acid) and VASP-P assay. Results will be correlated with treatment
regimen, drug dose, clinical presentation and other selected attributes. Informed
consent was obtained from all participants.
Results: Studied group (n=30) consisted of patients with acute coronary syn-
drome who underwent coronary intervention. Patients were in the age of 48 to
84 years. Benchmarks defining altered response to antiplatelet therapy were
set at ˃ 50% PRI for VASP-P assay, ˃50% for (ADP 10 μmol/l) and ˃20% (AA
0,5 μmol/L induction) for aggregometry assays. Seven patients experienced at
least one of the severe complications : either intrastent thrombosis (n=3),
myocardial infarction (n=4) or cardiac death (n=3). Five of these patients were
detected as low-responders to ADP receptor inhibitor treatment.
Summary / Conclusion: Both LTA and VASP-P assays are clinically relevant
diagnostic tests to identify patients not benefiting from antiplatelet therapy. How-
ever, challenge remains in standardising the benchmarks to distinguish poor
responders.

P479

ANALYSIS OF RETICULATED PLATELETS IN THE ROUTINE CLINICAL
PRACTICE USING THE CELL-DYN SAPPHIRE INSTRUMENT
S Jacobsson1,* H Orre-Ekdahl1, J Hoffmann2, H Wadenvik3
1Department of Clinical Chemistry and Transfusion Medicine, Sahlgrenska Uni-
versity Hospital, Göteborg, Sweden, 2Abbott GmbH & Co. KG, Wiesbaden,
Germany, 3Department of Internal Medicine, Hematology, Sahlgrenska Univer-
sity Hospital, Göteborg, Sweden

Background: Major breakthrough in the treatment of thrombocytopenic con-
ditions, especially chronic immune thrombocytopenia (ITP), has been seen in
the last few years with introduction of thrombopoietin (TPO) receptor agonists.
However, many important issues still need to be addressed in the manage-
ment of thrombocytopenias and lack of diagnostic tests as well as clinical tools
to guide treatment are important issues to be resolved. Indeed, even in ITP the
thrombocytopenia is a result of both depressed platelet production and
increased platelet destruction. The bone marrow produces around 2x1010/L
platelets per day. The newly released platelets contain RNA and are named
reticulated platelets (retPLT). They provide information about the thrombopoi-
etic activity in analogy with reticulocytes for eryhtropoietic activity. The flow
cytometric analysis of retPLT is a non-standardized test hampered by variable
assay conditions, arbitrary separation between positive and negative cells and
poorly defined reference ranges. The Abbot CELL-DYN Sapphire instrument
measures reticulated platelets as part of the reticulocyte assay, which is auto-
mated and fast, and uses the fluorescent dye (CD4K530). Also, it utilizes fully
standardized assay conditions and two-dimensional gating for background flu-
orescence correction.
Aims: To evaluate the CELL-DYN Sapphire instrument for analysis of retPLT
in the routine clinical practice.
Methods: During 4 consecutive weeks all blood samples from the Hematology
Department at Sahlgrenska University Hospital were assayed for retPLT using
the CELL-DYN Sapphire instrument, in duplicate. A total of 1382 samples were
analyzed, coming from more than 600 patients. Reticulated platelets were
measured in CELL-DYN Sapphire as a part of the reticulocyte assay in a blood
sample diluted with the proprietary fluorescent dye CD4K530, which stains
RNA in reticulocytes and retPLT. Then the blood cells pass through a laser
beam, where 0°, 7° and 90° light scatter and green fluorescence (FL1) are

recorded. Subsequently a variable gate is applied for separating RBC and PLT.
Within the PLT cluster, mature and reticulated PLT are distinguished by their flu-
orescence intensity, using the FL1 vs. 7° scatter plot with dynamic compensa-
tion for the size-dependent background fluorescence of PLT. retPLT are
expressed as a percentage of the total PLT count.
Results: The highest retPLT percentages were seen in patients with platelet
counts below 50x109/L (Figure 1). Platelet counts and retPLT percentages, for
a representative patient following high dose chemotheraphy, are shown in Fig-
ur 2. Further clinical details of the patient population will be presented. The
imprecision (coefficient of variation, CV%) for the retPLT analysis ranged
between 11-32%, being highest for patients with the lowest platelet counts (Fig-
ure 3).
Summary / Conclusion: Reticulated platelet fraction is a potentially useful
diagnostic test that might distinguish between decreased platelet production and
increased destruction. It might also predict platelet regeneration after high dose
chemotherapy. Measurement of reticulated platelet fraction with fully automat-
ed methods overcomes tedious flow cytometry with its lack of standardization.
Further clinical studies are needed to assess the value of retPLT by the CELL-
DYN Sapphire instrument in thrombocytopenic conditions.

Figure 1. 

Figure 2. 

Figure 3. 
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THE ROLE OF OXIDATIVE STRESS IN CHILDREN WITH ACUTE AND
CHRONIC IDIOPATHIC THROMBOCYTOPENIC PURPURA 
E Erduran1,* S Cakmak2, Y Aliyazicioglu3, I Turan4
1Pediatric Hematology and Oncology, 2Karadeniz Technical University, Trab-
zon, Turkey, 3Medical Biochemistry, Karadeniz Technical University, Trabzon,
4bioengineering, Gumushane University, Gumushane, Turkey

Background: İdiopathic thrombocytopenic purpura (ITP) is an autoimmune
disease but, every thrombocytopenia is not an autoimmune disease. Oxidative
injury plays a pivotal role in pathogenesis of autoimmune diaseases resulting
from DNA , protein and lipid oxidation.
Aims: To investigate whether oxidative damage is involved in acute and chron-
ic idiopathic ITP in childhood.
Methods: Twenty-seven patients with a diagnosis of acute ITP and 27 with a
diagnosis of chronic ITP were included in the study group. Thirty-one age and
sex-matched healthy children constituted the control group. Cases were inves-
tigated in three groups; Group 1- chronic ITP cases, Group 2- acute ITP cas-
es and Group 3- the control group. Total blood count, direct Coombs test, anti-
nuclear antibodies, the oxidation products 8-OH deoxyguanosine (8-OHdG),
protein carbonyl and malondialdehyde (MDA) and also total oxidative stress
(TOS), total antioxidant capacity (TAC) and oxidant index (OI) for analysis of
the oxidant/antioxidant balance were all investigated from specimens collect-
ed from peripheral blood in all three groups. OI value was obtained from the
TAC/TOS ratio (OI=(TOS, µmol/L)/TAC, mmol trolox equivalent/lx100). Blood
samples were collected following a one-month break in treatment from those
patients in Group 1 receiving cyclosporine or other immunosuppressive drugs.
Patients with a diagnosis of acute ITP were enrolled at time of diagnosis, before
the administration of any drug. Data for the three groups were compared using
SPSS 13.01.                    
Results: A statistically significant difference was determined in 8-OHdG, MDA,
TAC and TOS levels between the three groups (P=0.000, P=0.000, P=0.004
and P=0.000, respectively). No significant difference was observed in protein
carbonyl and OSI levels between the groups (P=0.208 and P=0.066, respec-
tively). MDA, TAC and TOS levels in Group 1 were statistically higher compared
to those in groups 2 and 3 (P=0.000, P=0.004 and P=0.000, respectively), and
8-OHdG levels in Group 2 were higher than those in groups 1 and 3 (P=0.000).
8-OHdG levels were higher in Group 2 compared to Group 1 (P=0.013), while
8-OHdG, MDA and TOS levels in Group 2 were higher than those in Group 3
(P=0.013, P=0.000 and P=0.000, respectively); MDA, TAC and TOS levels in
Group 1 were again higher than those in Group 3 (P=0.000, P=0.004 and
P=0.000, respectively). 
Summary / Conclusion: Both oxidant stress and total antioxidant response
as a response to this rise in acute and chronic ITP patients. 8-OHdG, MDA and
TAC which shows the antioxidant defense system and TOS were higher in
acute and chronic ITP patients compared to the control group. Protein car-
bonyl exhibited no statistically significant difference among the groups, suggest-
ing that oxidative damage occurring in ITP affects the lipid in thrombocytes
and DNA before the protein oxidation stage. In conclusion, we think that oxida-
tive damage is involved in the pathogenesis of acute and chronic ITP.
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PILOT OBSERVATIONAL STUDY OF ROTATIONAL THROMBOELASTOM-
ETRY (ROTEM) TO PREDICT BLEEDING RISK IN PATIENTS WITH HEMA-
TOLOGICAL MALIGNANCIES (ATHENA STUDY)
L Estcourt1,2,* S Stanworth1,2, A Mumford3, P Harrison4, G Powter1, K Hard-
ing5, C Dyer1, S Howgate4, M Murphy1,2
1NHS Blood and Transplant, 2Radcliffe Department of Medicine, University of
Oxford, Oxford, 3University Hospitals Bristol NHS Foundation Trust, Bristol,
4Oxford Haemophilia and Thrombosis Centre, Oxford University Hospitals NHS
Trust, Oxford, 5NHS Blood and Transplant, Bristol, United Kingdom

Background: Previous studies have shown that the platelet count is a poor pre-
dictor of bleeding in severely thrombocytopenic patients with hematological
malignancies. Rotational thromboelastometry (ROTEM) detects thrombocy-
topenia but is also sensitive to functional alterations of platelets and soluble
coagulation proteins which could contribute to bleeding in severe thrombocy-
topenia.
Aims: The aim of this study was to evaluate whether ROTEM parameters of
extrinsically activated coagulation [EXTEM (clotting time (CT), clot formation
time (CFT), maximum clot firmness (MCF), maximum lysis (ML))], intrinsically
activated coagulation [INTEM (CT, CFT, MCF, ML] and the fibrinogen contribu-
tion to coagulation [FIBTEM (test based on EXTEM but contains cytochalasin
D to inhibit platelets) (MCF, ML)] were better at predicting bleeding than the
platelet count. 
Methods: Prospective cohort study of adults with a hematological disorder
undergoing intensive chemotherapy or stem cell transplant (ISRCTN81226121)
at two UK centers (Bristol and Oxford) between September 2010 and Septem-
ber 2012. The study inclusion criterion was development of thrombocytopenia
(platelet count ≤50x109/L). From the start of thrombocytopenia, the participants

underwent daily formalized bleeding assessments until platelet count recovery,
hospital discharge, death, or for up to 30 days. Bleeding was graded by the
WHO score. Alongside routine tests, additional venous blood samples were col-
lected into EDTA and citrate collection tubes three times a week for detailed
analysis of platelet and ROTEM parameters. The data were analyzed using a
generalized linear model with binomial family and logit link function clustered
on patient identity to account for repeated measures.
Results: All 50 participants were followed up until study completion. The base-
line characteristics were: mean age 51.0 years; male (33/50); diagnosis
(leukemia 16/50; lymphoma 14/50; myeloma 9/50; other 11/50); treatment
(chemotherapy 4/50; allograft 33/50; autograft 13/50). Bleeding symptom data
were available for 99.7% of study days. The participants had a median 3 days
of bleeding (any severity) (interquartile range (IQR) 0-6); and median 11 days
(IQR 8-16) with platelet count ≤50x109/L. 30.6% of patients had at least one
episode of WHO grade 2 or above bleeding during the study period. The unad-
justed odds ratio (OR) for bleeding the following day when the platelet count
was ≤50x109/L was 0.98 (95% confidence interval (CI) 0.97-1.00; P=0.03). The
unadjusted OR for bleeding based on the ROTEM parameters (EXTEM MCF
and INTEM MCF) were close to statistical significance. However, this effect was
lost when the results were adjusted for the platelet count (Table 1). The unad-
justed OR for WHO grade 2 or above bleeding the following day when the
platelet count was ≤50x109/L was 0.98 (95% CI 0.96 to 1.00; P=0.055). The
unadjusted OR for bleeding based on the ROTEM parameters (EXTEM MCF
and INTEM MCF) were statistically significant but this effect was lost when the
results were adjusted for the platelet count (Table 1).
The unadjusted OR for any bleeding or WHO grade 2 or above bleeding based
on FIBTEM MCF were not significant.
Summary / Conclusion: This preliminary study does not suggest that ROTEM
has any greater predictive value than the platelet count for any bleeding or
WHO grade 2 or above bleeding. The statistically significant OR for some of
the ROTEM parameters are likely to be explained by a direct effect of platelet
count on the ROTEM assay endpoints.

Table 1.
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AUTOCRINE AMPLIFICATION OF INTEGRIN ΑIIBΒ3 ACTIVATION AND
PLATELET ADHESIVE RESPONSES BY DEOXYRIBOSE-1-PHOSPHATE
D Vara1,* G Pula1
1Pharmacy and Pharmacology, University of Bath, Bath Spa, United Kingdom

Background: Platelet activation is a complex series of events originating from
the stimulation of surface receptors by biochemical signals linked to vascular
damage, such as the exposure of the subendothelial matrix and the generation
of thrombin in the coagulation cascade. Besides responding to their microen-
vironment and to the biochemical messages released by other circulating or
vascular cells, platelets also release their own rich array of extracellular signals.
Amongst the small molecules released by platelets, thromboxane A2 (TXA2),
adenosine diphosphate (ADP), epinephrine, and serotonin (5-HT) are key
autocrine regulators of platelet responses. Recently, we utilised gas-chromatog-
raphy mass spectrometry (GC-MS) to identify new molecules released by
platelets. The pro-angiogenic metabolite deoxyribose-1-phosphate (dRP) was
detected in micromolar concentrations in stimulated platelet supernatants.
Aims: In light of the ability of dRP to stimulate the generation of reactive oxy-
gen species (ROS) in different cell types and the pro-aggregatory role of ROS
in platelets, we investigated whether platelet-derived dRP plays any autocrine
role in the regulation of the redox balance, the intracellular signalling, or the
functional responses of platelets.
Methods: The experiments were performed on human platelets from healthy
donors or mouse platelets, either wild type or transgenic characterised by genet-
ic deletion of thymidine phosphorylase and uridine phosphorylase (TP-/- UP-/-

), which results in impaired dRP release upon platelet activation. The effects of
deprivation of endogenous dRP (transgenic platelets) or addition of exogenous
dRP were tested on washed platelet aggregation (by turbidimetry), integrin
αIIbβ3 activation (by flow cytometry), washed platelet static adhesion (by phase
contrast imaging), whole blood thrombus formation (by microfluidics and time-
lapsed epifluorescence microscopy), ROS accumulation (by live platelet con-
focal imaging), and signal transduction pathway (by immunoblot).
Results: The addition of exogenous dRP to human platelets significantly
increased platelet aggregation and integrin αIIbβ3 activation in response to
thrombin. In parallel, genetically modified platelets with double genetic deletion
of thymidine phosphorylase and uridine phosphorylase were characterised by
reduced release of dRP, impaired aggregation and decreased integrin αIIbβ3
activation in response to thrombin. In vitro platelet adhesion onto fibrinogen and
collagen under physiological flow conditions was potentiated by treatment of
human platelets with exogenous dRP and impaired in transgenic platelets with
reduced dRP release. Human and mouse platelets responded to dRP treatment
with a sizeable increase in ROS generation and the pre-treament with the
antioxidant apocynin abolished the effect of dRP on aggregation and integrin
activation. Experiments directly assessing the activation of the small G protein
Rap1b and protein kinase C suggested that dRP increases the basal levels of
activity of these two pivotal platelet-activating pathways in a redox-dependent
manner.
Summary / Conclusion: Taken together, we present evidence that dRP is a
novel autocrine amplifier of platelet activation, which acts on platelet redox lev-
els and modulates integrin αIIbβ3 inside-out signalling.

P484

INCREASED CIRCULATING MICROPARTICLES COEXPRESSING
ENDOTHELIAL AND PLATELET MARKERS IN ISCHEMIC CEREBRAL
STROKE
G Ezzat1,* S Rizk2, S El Shafei1, O Serafy3, M Niazy1, A Razik1, M Ezzat1
1Clinical Pathology, Fayoum University, Fayoum, 2Clinical Pathology, 3Neurol-
ogy, Cairo University, Cairo., Egypt

Background: Cellular microparticles (MPs) are submicron plasma membrane
derived vesicles shed into the circulation by a variety of blood cells and vascu-
lar cells during cellular activation and apoptosis. Currently no practical, rapid
and sensitive test is available for the diagnosis of acute ischemic stroke. Cur-
rent knowledge from earlier studies on MPs suggests that they represent reli-
able biomarkers as they are cell specific and released early in the pathophys-
iological cascade of the disease.
Aims: To study the potential use of circulating microparticles assay as bio-
markers in the prediction and early diagnosis of thrombotic stroke. 
Methods: This study included 20 patients with acute cerebrovascular ischemic
infarction confirmed by neuroimaging as well as 20 matched healthy controls.
Full evaluation of clinical, radiological and laboratory data was done. Peripher-
al blood endothelial, platelet, erythrocyte and monocyte microparticles were
measured by flowcytometry using their corresponding monoclonal antibodies
(anti CD 62 E, anti CD 61 P, anti CD235 and anti CD 14) respectively. An
informed written consent was obtained from all patients or their legally author-
ized relatives as well as the healthy controls prior to their enrolment. Approval

of the Institutional Ethical Review Board was obtained.
Results: A significantly higher CD 235 and highly significantly elevated CD
61P and CD 14 were observed in stroke patients compared to controls where
platelet derived microparticles PMPs were the most commonly occurring
(28.8%). Co-expression of CD61P and CD62E was a common feature in stroke
patients (39.5%) which was found to be highly significant when compared to
controls. A cutoff value for the co-expression of CD 61P and CD 62 E as a
marker of thrombotic stroke was suggested to be 13.5% using ROC curve sta-
tistical method. This co-expression was higher among stroke patients with dia-
betes mellitus and cardiac disease while CD61P expression was significantly
higher in diabetic patients when compared to non-diabetics. A significant high-
er expression of CD 61P and CD 235 was found in patients not receiving anti-
coagulation at the time of sampling when compared to controls.The MPs of ery-
throcyte origin was present in 19.2% of patients while those of endothelial ori-
gin were the least occurring (2%).
Summary / Conclusion: The higher levels of CD 61P, CD 62 E, CD 14 and
co-expression of CD 61P and 62E suggests that the systemic endothelial,
platelet and inflammatory cell activation increases the risk for cerebrovascular
morbidities especially in patients with diabetes mellitus and history of cardiac
disease. MPs co-expressing CD62E and CD 61P can be used as a test for the
early diagnosis of thrombotic stroke with high sensitivity and specificity. Estab-
lishing a cutoff value for co-expression of CD62E and CD61P in stroke patients
can contribute to the clinical applications as using MP assay in diagnosis of
thrombotic propensity, monitoring of anticoagulant therapy, and detection of
risk of stroke and ischemic heart disease in high risk patients.    

P485

LOW MOLECULAR WEIGHT HEPARIN (LMWH) FOR PRIMARY THROMBO-
PROPHYLAXIS OF AMBULATORY PATIENTS WITH SOLID CANCER –SYS-
TEMATIC REVIEW AND META-ANALYSIS OF RANDOMIZED CON-
TROLLED TRIALS
A Gafter-Gvili1,2,* S Stemmer1,3, O Shpilberg1,2, A Sulkes1,3, I Ben-Aharon1,3
1Sackler School of Medicine, Tel Aviv University, Tel Aviv, 2Institute of Hema-
tology, Davidoff Cancer Center, 3Institute of Oncology, Davidoff Cancer Cen-
ter, Rabin Medical Center, Petah-Tikva, Israel

Background: Patients receiving chemotherapy for cancer are at increased risk
for venous thromboembolism (VTE). The role of low molecular weight heparin
(LMWH) as antithrombotic prophylaxis has been appraised in several studies,
yielding conflicting results in terms of efficacy and safety. Currently, prophylax-
is is not routinely recommended for ambulatory patients receiving chemother-
apy.
Aims: We performed a meta-analysis of all randomized controlled trials (RCTs)
which evaluated the addition of LMWH as primary thromboprophylaxis in ambu-
latory patients with solid malignancies while receiving chemotherapy, in order
to assess reduction of VTE.
Methods: A comprehensive search of The Cochrane Library, MEDLINE, con-
ference proceedings and references was conducted until December2012. Two
reviewers appraised the quality of trials and extracted data. We assessed both
efficacy outcomes and safety outcomes. Outcomes assessed were: sympto-
matic VTE, pulmonary emboli (PE), any VTE, symptomatic DVT. In addition we
assessed mortality and adverse events. For dichotomous data, relative risks
(RR) with 95% confidence intervals (CIs) were estimated and pooled.
Results: Nine trials conducted between the years 2004 and 2012 met the inclu-
sion criteria, and randomized a total of 6691 patients. The LMWH used in these
trials included: nadroparin (3 trials), certoparin (2 trials), semuloparin (1 trial) and
dalteparin (3 trials). Patients included in the trials had locally advanced or
metastatic cancer. Cancer types included lung, breast, pancreas, stomach,
bladder, colorectal and other. Primary prophylaxis with LMWH significantly
reduced the rate of symptomatic VTEs (RR 0.47, 95% CI 0.32 to 0.69, 8 trials),
the rate of PE (RR 0.51, 95% CI (0.30 to 0.86, 6 trials), the rate of symptomatic
DVT (RR 0.35, 95% CI 0.21 to 0.60, 6 trials), and the rate of any VTE (RR 0.58,
95% CI 0.43-0.77, 8 trials). Meta-analysis of the sixtrials which reported mor-
taliy outcomes, revealed no statistically significant benefit for LMWH in 1 year
mortality rates (RR 0.93, 95% CI(0.83 to1.04). There was no significant increase
in major bleeding events in the LMWH arm (RR 1.36, 95% CI 0.91-2.04, 8 tri-
als).
Summary / Conclusion: LMWH reduced the incidence of VTE in ambulatory
patients receiving chemotherapy for cancer, with no apparent increase in major
bleeding. Nevertheless, LMWH had no significant effect on survival outcomes.
Future studies should delineate which specific cancer populations may bene-
fit the most.
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PLATELET COUNTS DECREASE WITH INCREASING LUPUS-LIKE ANTI-
COAGULANT RATIOS, IRRESPECTIVE OF ANTIPHOSPHOLIPID SYN-
DROME CRITERIA
M Pereira1,* G Marques2, N Silva2, M Lourenço2, G Ribeiro2
1Clinical Hematology Department, 2Clinical Pathology Department, Coimbra
University Hospitals, Coimbra, Portugal

Background: Thrombocytopenia has been described in association with clin-
ically-expressed antiphospholipid syndrome (APS), in up to a quarter of
patients, in whom it could be due to immune phenomena, consumptive throm-
bocytopenia or both. In contrast, the relationship between reduced platelet
counts and the presence of lupus anticoagulant (LA) irrespective of APS crite-
ria, has been less consensual, with some authors relating incidences of up to
a third of patients, and others finding it a rare event. 
Aims: To clarify the relationship between the behaviour of platelet counts and
the quantification of LA, in a large cohort of LA-positive patients, irrespective
of the presence of clinical criteria for APS.
Methods: We reviewed all requests received in the coagulation sector of our
laboratory from 01-01-2000 to 12-31-2012, selecting the 7974 patients with LA
determinations. Results were considered Negative when the Lupus Ratio was
under 1.2; positive results were further divided into Low (1.20-1.99), Moderate
(2.00-2.99) and High Positive (3.00 and over). Platelet counts were compared
across these four groups. Results for activated partial thromboplastin time
(aPTT) and prothrombin time (PT) were also compared over the four groups,
as a control.
Results: LA ratios varied between 0.50 and 5.25, with a median of 1.06, being
Positive in 13.7% (1095) of patients with LA determinations. Mean platelet
counts were 235.3±102.3 G/L in Negative LA and decreased with increasing
ratios of LA - 225.5±99.0 in Low, 195.4±81.3 in Moderate and 157.6±113.8 in
High Positive results (P<0.001). Thrombocytopenia, defined as platelet counts
under 150 G/L, was present in 13.6% of Negative patients and increased to
16.7% of Low, 28.0% of Moderate and 50.0% of High Positive patients
(P<0.001). There were no statistical differences between Positive and Nega-
tive patients in mean platelet volume (9.2±1.4 and 9.1±1.3 fL, respectively) or
platelet distribution width (16.5±3.0% and 16.5±3.1%, respectively).
As expected, and by definition, there was a significant correlation between
increasing ratios of LA and increasing aPTT ratios (r2 = 0.365). The mean
aPTT increased with increasing positivity, being 29.8±8.0s in Negative LA,
41.5±18.7s in Low, 81.8±37.3s in Moderate and 94.6±34.0s in High (P<0.001),
corresponding to aPTT ratios of 1.0±0.3, 1.5±0.6, 2.8±1.3 and 3.4±1.2, respec-
tively (P<0.001). The mean PT was 15.4±4.7s in Negative LA (an increase of
1.9±4.7s over the control), and increased with increasing ratios of LA -
16.8±6.6s in Low, 20.4±9.0s in Moderate and 20.1±10.2s in High (P<0.001),
corresponding to increases of 3.3±6.6s, 6.7±9.0s and 6.4±10.3s over the con-
trol, respectively (P<0.001). 
Summary / Conclusion: In a large cohort of nearly 8000 patients with LA
determinations, 14% of whom were positive for the presence of LA, we found
that there was a consistent decrease in the mean platelet count, from Nega-
tive to High Positive lupus ratios, with a difference of nearly 80 G/L of platelets
between the two extremes. The incidence of thrombocytopenia likewise
increased significantly through the LA groups, rising from 14% of LA-Negative
subjects to 50% of High Positive patients. We suggest that decreasing platelets
are a feature of the presence of lupus-like anticoagulants, even in the absence
of APS. We also show that overt thrombocytopenia is not the only manifesta-
tion of the impact of LA on platelet counts, with a consistent decrease being
noted even before the threshold for thrombocytopenia is reached. Our results
on aPTT were consistent with the published literature and with the known lab-
oratory behaviour of lupus-like anticoagulants, pointing to the validity of our LA
results. The described association between the intensity of platelet reduction
and the severity of positivity for LA could help explain the opposing results
reported by different authors, if distinct LA cut-off values are used, or APS-
negative LA-positive patients are excluded. 

P487

REDOX-DEPENDENT ANGIOGENESIS BY NUCLEOSIDE DERIVATIVES
OF DEOXYRIBOSE-1-PHOSPHATE
D Vara1,* C Wheeler-Jones2, H Mellor3, G Pula1
1Pharmacy and Pharmacology, University of Bath, Bath Spa, 2Comparative
Biomedical Sciences , Royal Veterinary college, London, 3School of Biochem-
istry, University of Bristol, Bristol, United Kingdom

Background: Reactive oxygen species (ROS) are associated with multiple
cellular functions such as cell proliferation, differentiation and apoptosis. Sig-
nal transduction by ROS, ‘redox signaling’ in angiogenesis is an important and
emerging topic in cardiovascular sciences. ROS mediate vascular endothelial
cell (EC) proliferation and migration, but the molecular mechanism underlying
this phenomenon remains largely unclear. Recently we investigated the pro-
angiogenic effect of deoxyribose-1-phosphate (dRP) released by stimulated
platelets, which was shown to induce an increase in EC motility in vitro and a

strong angiogenic response in vivo.
Aims: In this study, we investigated the role of ROS generation in the angio-
genic response mediated by dRP.
Methods: ROS generation was investigated in human umbilical vein endothe-
lial cells (HUVECs) by live cell confocal imaging post stimulation with dRP or
its derivatives, deoxyribose-5-phospate (dR5P), glyceraldehyde-3-phosphate
(G3P), ribose-1-phosphate (R1P) and deoxyribose (dR). The protein expres-
sion of heme oxygenase-1 (HO-1) was investigated, which is known to be
upregulated under oxidative stress conditions. We also analysed the protein
expression of integrin β3 to investigate the link between dRP-dependent
increase in endothelial ROS generation and cell motility. Endothelial cell motil-
ity in vitro was tested using monolayer repair scratch healing assay. The expres-
sion of critical pro-angiogenic molecules such as vascular endothelial growth
factor (VEGF), interleukin 8 (IL-8), and stromal cell-derived factor 1α (SDF-1α)
in HUVECs treated with dRP was tested by immunoblot.
Results: The addition of exogenous dRP decisively increased HUVEC ROS
generation. Similarly, the dRP derivatives dR5P, G3P, and R1P also induced
ROS accumulation in HUVECs, whereas dR did not. As expected, the redox
stress marker HO-1 was shown to be upregulated by dRP and its derivatives.
Interestingly, integrin β3 was shown to be upregulated by HUVEC treatment
with dRP and its phorphorylated derivatives (i.e. except dR), as demonstrated
by immunoblot experiments in the presence of the ROS scavenger N-acetyl-
cysteine (NAC) and the antioxidant apocynin. In parallel, only the phosphory-
lated derivatives of dRP appeared to increase HUVEC cell motility in scratch-
healing assay. The causative link between integrin β3 upregulation and
increased HUVEC motility was proved using integrin-specific inhibitory antbod-
ies.
Summary / Conclusion: In summary, this study demonstrates a link between
dRP-dependent increase in endothelial ROS generation, the upregulation of
integrin β3 and the increase in endothelial cell motility and angiogenic activity.
The paracrine regulation of endothelial cell motility by platelet-derived dRP is
likely to play an important role in the stimulation of postnatal angiogenesis and
tissue repair.

P488

THE JAK2 V617F MUTATION IN PATIENTS WITH CEREBRAL VENOUS
THROMBOSIS IS ASSOCIATED WITH AN INCREASED RISK OF RECUR-
RENCE
V De Stefano1,* T Za1, A Ciminello1, S Betti1, F Pilato2, G Marca2, R Moroset-
ti2, P Chiusolo1, V Di Lazzaro3, E Rossi1
1Institute of Hematology, 2Institute of Neurology, Catholic University, 3Institute
of Neurology, Campus Bio-Medico University, Roma, Italy

Background: Cerebral venous thrombosis (CVT) is a rare and severe event.
Recently a part of patients has been reported to carry the molecular marker of
myeloproliferative neoplasm (MPN) JAK2V617F. Little is known about the fol-
low-up of CVT patients.
Aims: To investigate in a cohort of patients with CVT the rate of recurrent
venous thromboembolism and the risk for recurrence associated with either
thrombophilia and the JAK2V617F mutation
Methods: We investigated an ambispective cohort of 114 CVT patients; 25
(M/F 18/7) were aged <18 years (median5, range 0-13). The 89 adults (M/F
16/73) had a median age of 35 (range 18-82). Patients with cancer were exclud-
ed. Inherited thrombophilia, antiphospholipids, and JAK2V617F were searched
in all patients. A follow-up >6 months after CVT was recorded in 72 patients (60
adults), being prospective in 50 of them (31 adults). The probability of recur-
rence was estimated by the Kaplan–Meier method. 
Results: In pediatric patients the leading causes of CVT were loco-regional
infections (n=13, 52%). Thrombophilia was diagnosed in 5 (20%); no child had
JAK2V617F. In adults CVT was associated with oral contraceptives or pregnan-
cy in 35 (48% of females) and 16 (22% of females), respectively, with other risk
circumstances in 13 (14% of cases), and was unprovoked in 24 (27%). Throm-
bophilia was diagnosed in 27 (30%). Eight patients had JAK2V617F (9%); only
one CVT was unprovoked. Four of them had diagnosis of MPN at the CVT
event. In the 60 adult patients with an evaluable follow-up (median 2.3 years,
range 0.5-32.6, total 336) the incidence of recurrent venous thrombosis was
3.1% pt-years (11 events in 10 patients: three CVT, six DVT- two in the same
patient -, two splanchnic thromboses). Recurrences occurred in one of 31 ref-
erence patients without either thrombophilia and JAK2V617F (3.2%), three of
21 patients with thrombophilia (14.3%), and six of seven patients with
JAK2V617 (86%). No increase in risk was associated with thrombophilia (haz-
ard ratio, HR, 1.11, 95%CI 0.18-6.76); in contrast, the overall HR ratio for recur-
rence associated with JAK2V617F was 4.75 (95%CI 1.81-35.77). The inci-
dence of recurrence was 9.1% pt-years in the JAK2V617F-positive patients and
1.8% pt-years in those JAK2V617F-negative.
Summary / Conclusion: In CVT patients the overall risk of recurrence is low
and is not associated with thrombophilia. However, JAK2V617F is associated
with an exceedingly high risk of recurrence, suggesting need for long-term anti-
coagulation.
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RETROSPECTIVE THREE YEAR AUDIT COMPARING HOSPITAL
ACQUIRED THROMBOSIS RATES FOR UNPLANNED AND ELECTIVE
ADMISSIONS
H Rowswell1,* T Nokes1
1Department of Haematology, Plymouth Hospitals Nhs Trust, Plymouth, Unit-
ed Kingdom

Background: Since 2010, data has been collected on both total venous throm-
boembolism (VTE) and hospital acquired thrombosis (HAT) events within Der-
riford Hospital, using the radiological reporting system (CRIS). Root cause
analysis is then undertaken reviewing a number of standards, including appro-
priate VTE prevention. Feedback in real-time on HAT events is then shared with
the speciality involved, including whether adequate prevention was used. HAT
data has been scrutinised by speciality against the number of admissions to pro-
duce information about the incidence of HAT within disciplines and to observe
trends.
Aims: Having identified HAT outcome data and incidence by speciality, type of
admission (elective or unplanned), was reviewed to see if it had any impact on
HAT metrics. Four main surgical specialities; orthopaedic, neurosurgery, car-
diac surgery and general surgery, were selected over three years, to deter-
mine whether the type of admission influenced the number of HAT events.
Methods: HAT data from 2010-2012 was used to identify events from the four
specialty areas investigated. These events were cross-checked with the hos-
pital patient information system to determine whether the admission was elec-
tive or unplanned presentation. Information was then produced on the annual
number of admissions by speciality, with separate totals for both elective and
unplanned. Data was then analysed using a statistical package ‘R’ reviewing
HAT by percentage of admissions for each speciality, by year and for both elec-
tive and emergency, to provide outcome data. 
Results: Table 1 identifies data for the four specialties showing an increase in
HAT for unplanned compared to elective admissions for three of the four spe-
cialties. In general surgery, no difference is seen between elective and
unplanned HAT probably because 50% of surgical unplanned admissions are
discharged without surgery, therefore no analysis for this group was possible.
In the three remaining specialities where almost all elective and unplanned
patients have an operation, chi squared test was used to assess the total inci-
dence of HAT for all admissions, showing these were statistically similar for
every year (x²=0.1575, p value 0.9243). Comparing elective and unplanned
admissions using The Cochran-Mantel-Haenszel test for conditional independ-
ence, this showed a statistically significant difference in the incidence of HAT
over the three years (P-value 1.533e-11, 95% CI 0.238 – 0.459 for the null
hypothesis). Furthermore, HAT rates are significantly different between elective
and unplanned admissions according to a chi-squared test of proportions (X²=
50.6538, p-value 1.102e-12, 95% CI -0.008717488 - -0.004133094 for the null
hypothesis). A Fishers exact test gives the same result. [odds ratio (0.3307654)].
These analyses all demonstrate that VTE is significantly higher in the unplanned
over elective surgical admission groups. 
Summary / Conclusion: Outcome data demonstrates statistically significant
increase in HAT for unplanned admissions (2-3 fold), compared to elective
admissions in orthopaedic, neurosurgery and cardiac surgery. Elective patients
are usually more fit and often attend preoperative clinics where VTE informa-
tion is given. The importance of VTE risk assessment, prophylaxis and educa-
tion is important for all surgical patients but particularly emergency patients as
the risk of HAT is higher than elective admissions and been shown to remain
elevated for several months post discharge. 

Table 1. HAT by speciality 2010-2012.
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ADVANTAGES AND DISADVANTAGES OF INCORPORATING C-REACTIVE
PROTEIN LEVELS, AGE AND D-DIMER LEVELS IN DIAGNOSING PUL-
MONARY EMBOLISM
M Crop1,* C Siemes2, P Berendes3, F van der Straaten4, M Levin1
1Internal Medicine, Albert Schweitzer Hospital Dordrecht, Dordrecht, 2Internal
Medicine, Erasmus MC, Rotterdam, 3Clinical Chemistry, 4Radiology, Albert
Schweitzer Hospital Dordrecht, Dordrecht, Netherlands

Background: Over the past several years the number of performed radiolog-
ical scans to diagnose pulmonary embolism (PE) increased dramatically, while
the incidence of PE hardly increased. This resulted in an increased number of
patients exposed to radiation and higher costs. Recently, the use of an age-
adjusted D-dimer cut-off value was suggested to increase specificity of D-dimer
testing.
Aims: This study investigated the impact of incorporating age and levels of C-
reactive protein (CRP) and D-dimer on the sensitivity and specificity to diagnose
PE.
Methods: This observational study (2004-2007) included all consecutive
patients suspected for PE presenting on the Emergency Department and with
simultaneously measured levels of CRP and D-dimer. Only patients who
received pulmonary CT angiography were further analyzed. We investigated the
correlation between age, CRP, D-dimer and the effect of using an age-adjust-
ed cut-off values for D-dimer [age in years/100 mg/L] for patients ≥50 years.
Moreover, the predictive value of these parameters for PE was studied.
Results: Of 4609 patients suspected for PE, 1164 patients got radiological
imaging. PE was demonstrated in 309 patients (26.5%). Correlation between
D-dimer and CRP levels was 18% (P<0.001) i.e. 18% of variation in D-dimer
can be explained by variation in CRP. Interestingly, D-dimer levels were posi-
tively correlated with age (8%, P<0.01), but only in patients >50 years and inde-
pendent of presence of PE. Multivariate regression analysis showed signifi-
cant contribution of age, D-dimer levels and age*D-dimer (i.e. age-adjusted D-
dimer) in the prediction of PE, while CRP did not. Compared to the convention-
al cut-off level, using an age-adjusted D-dimer cut-off value in patients ≥50
years the negative predictive value decreased from 96% to 93%, while speci-
ficity increased from 37% to 50%. In patients ≥70 years this effect was even
stronger.
Summary / Conclusion: In the prediction of PE, age and dimer levels are rel-
evant, while CRP levels are not. Using an age-adjusted D-dimer cut-off in old-
er patients modestly reduces the negative predictive value, but dramatically
increases the specificity of D-dimer testing, thus reducing the need of perform-
ing CT scans.

P491

EVALUATING ACQUIRED DISORDERS OF PROTEIN C SYSTEM IN
PATIENTS ON VITAMIN K ANTAGONISTS TREATMENT BY THE CALI-
BRATED AUTOMATED THROMBOGRAM
V Shmeleva1,* O Golovina1, Y Namestnikov1, O Matvienko1, V Soldatenkov1,
N Saltikova1, L Papayan1
1Russian Research Institute of Hematology and Transfusion, Saint-Petersburg,
Russian Federation

Background: There is a theoretical concern that abrupt vitamin K antagonists
(VKA) discontinuation may result in a temporary hypercoagulable state due to
imbalance in the rates of normalization of activity of the vitamin K dependant
coagulation factors on the one hand and the natural anticoagulants protein C
(PC) and protein S on the other hand. Results of the studies concerning this
problem are inconsistent. The Calibrated Automated Thrombogram (CAT) is
now considered to better correlate with patients phenotype compared to tradi-
tional coagulation tests. When thrombomodulin (TM) is used thrombin gener-
ation (TG) becomes sensitive to all disorders of the PC system.
Aims: Aim of our study was to determine how PC system is affected by VKA
treatment at different dose regimens (INR range 0,9-3,4).
Methods: TG was measured according to Hemker et al. with fluorogenic assay,
at 5 pM TF and 4 μM phospholipids in platelet poor plasma (PPP) with PPP plas-
ma+/-TM reagent (Thrombinoscope BV, Maastricht, The Netherlands). The pro-
cedure was carried out on an automated fluorometer (Fluoroscan Ascent, Ther-
molab system, Finland). Thrombin generation curves were calculated using
the Thrombinoscope software (Thrombinoscope BV, The Netherlands). The
study involved 43 patients with venous thrombosis on VKA in the extended-
treatment phase (M/F 23/20, mean age 54,6±15,8 yrs, duration of VKA 1,5-4
yrs), among them 19 patients with therapeutic INR range of2,0 to3,0 and 24
patients at low intensity treatment before the discontinuation of VKA’s therapy
with INR range of 0,9 to1,8. Control group (n=28) was age matched. STATIS-
TICA 6.1 was used.
Results: From four parameters derived from the thrombin generation curves:
Lag time (min), endogenous thrombin potential ETP (nMmin), peak height for
thrombin (nM), time to peak (min) only ETP and peak height for thrombin (PHT)
seemed important to evaluate disorders of PC system. When the PC pathway
was challenged by adding TM to plasma both ETP and PHT were markedly
reduced. Normal ranges of reduce defined as 5-95th percentile of ↓ETP calcu-
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lated as (ETP in PPP-TM minus ETP in PPP+TM)/ETP in PPP-TM×100% and
↓PHT calculated as (PHT in PPP-TM minus PHT in PPP+TM)/PHT in PPP-
TM×100% in controls were 21-62% and 14-51% respectively. Interquartile range
of ↓ETP and ↓PHT in controls was 35-54% and 24-43% respectively. Signifi-
cant inverse correlation with INR was found both for ↓ETP and ↓PHT (R =-0,72
and R =-0,52, respectively, P<0,05). Values below 21% for ↓ETP and 14% for
↓PHT (i.e. abnormal) were found in 79% of patients with INR 1,9-3,4 (15 per-
sons from 19) and 8% (2 patients from 24) for ↓ETP and 4% (1 patient from
24) for ↓PHT in those with INR 0,9-1,8. Importantly in 26% of cases (5 patients
from those 19 with INR range 1,9-3,4) PC system was markedly affected -
↓ETP below 10% and ↓PHT below 5%.
Summary / Conclusion: When TG is measured both with and without TM it is
possible to evaluate the function of PC system in the presence of antithrom-
botic therapy. The results of our study suggest that patients with therapeutic INR
range of2,0 to3,0 are at greater risk of rebound phenomenon (i.e. temporary
hypercoagulable state) associated with abrupt discontinuation of VKA than low
intensity VKA patients and patients on gradual tapering of the dose to discon-
tinuation. Our data support the positions that certain patients could benefit from
dose adaptation under CAT controlling and that in thrombophilia patients grad-
ual tapering of the dose to discontinuation could be preferable.

P492

CONTROL OF VITAMIN-K ANTAGONIST TREATMENT BY MEASURING
THROMBIN GENERATION IN WHOLE BLOOD – EFFECT OF THROMBO-
MODULIN 
S Bloemen1,* M de Laat1, A ten Cate-Hoek2, H ten Cate2, B de Laat1, C Hemk-
er1, R Al Dieri1
1Synapse BV, 2Department of Internal Medicine, CARIM, Maastricht, Nether-
lands

Background: Whole blood thrombin generation (TG) testing has been recent-
ly introduced. If it can be used for evaluating the effect of antithrombotic treat-
ment this would be a starting point for the development of point of care and
home control of vitamin K antagonist (VKA) treatment. The antithrombotic
action of VKA treatment results from the fact that its effect on factors II, VII, IX
and X overrules the concomitant decreases of the natural anticoagulants pro-
tein C and S. In clotting tests the effect on anticoagulant factors goes unob-
served, but not in TG experiments. We therefore also investigated the effect of
addition of soluble thrombomodulin (TM). 
Aims: To compare, in samples from patients taking VKA, TG in whole blood to
TG in plasma and to investigate the effect of activation of the APC system with
TM in both types of test and to relate the results to the degree of anticoagula-
tion as assessed by the International Normalized Ratio (INR).
Methods: In blood samples from 105 consenting patients on VKA treatment
(mainly because of atrial fibrillation) TG was measured with calibrated automat-
ed thrombinography (CAT) in the absence and presence of exogenous TM. This
was performed in whole blood, platelet rich and platelet poor plasma (PRP,
PPP). The INR was determined in PPP of the same patients.
Results: Endogenous thrombin potential (ETP), peak height, lag time and time
to peak (ttpeak) measured in whole blood were all significantly correlated with
the ones determined in plasma (P<0.01). The concentration dependent param-
eters of TG (ETP and peak) from whole blood, PRP and PPP of the patients
correlated significantly to the inverse of the INR (P<0.01). The time dependent
TG parameters (lag time and ttpeak) correlated linearly with the INR (P<0.01).
In the majority of the patients, addition of TM (20 nM) to a level that reduced
the ETP to around 50% in normal plasma, caused less inhibition in plasma from
the patients: 29.8±12.8% in whole blood, 28.5±19.8% in PRP and 39.6 ±12.0%
in PPP. This effect was virtually independent of the INR (1.1-5.9).
Summary / Conclusion: This study demonstrates that whole blood thrombin
generation can be considered as a reliable tool for determining the anticoagu-
lant activity of vitamin K antagonists. VKA therapy induces TM –resistance
when assessed by TG in whole blood as well as in plasma. This effect appears
to be independent of the level of anticoagulation.
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THE ROLE OF ANTICOAGULANT THERAPIES ON COAGULOPATHY (DIS-
SEMINATED INTRAVASCULAR COAGULATION) IN PATIENTS WITH
HEMOLYTIC–UREMIC SYNDROME AFTER INFECTION WITH ENTEROHE-
MORRHAGIC ESCHERICHIA COLI O111.
J Murakami1,* M Kigawa2, K Arita1, A Wada1, T Miyazono1, A Ueda1, S Yasumu-
ra3, T Sugiyama1
1Internal Medicine 3 , Toyama Univercity Faculty of medicine, 2Biostatistics
and ClinicalEpidemiology, Univercity of Toyama Graduate School of Medicine
and Pharmaceutical Sciences, 3Division of Transfusion Medicine and Cell Ther-
py , Toyama University Hospital, Toyama City , Japan

Background: Enterohemorrhagic Escherichia coli (EHEC) is a major cause of
hemolytic uremic syndrome (HUS) and its outbreaks sometimes occur. In 2011,
EHEC O111 outbreaks occurred in Japan. A multicenter survey revealed that

EHEC-HUS developed in 32 out of 71 patients, resulted in poor prognosis in
spite of intensive care. The pathogenesis of HUS is thought to be microan-
giopathies, but the optimal management using anticoagulant agents and trans-
fusions remains to be established.
Aims: To assess the effectiveness of anticoagulants in hospitalized EHEC-
HUS patients.
Methods: We retrospectively reviewed medical records of all hospitalized HUS
patients over the outbreak period. Patients’ characteristics, therapies and out-
come were analyzed. Anticoagulants were as follows: antithrombin (AT), low
molecular weight heparin (LMWH), protease inhibitors (PI) and recombinant
human thrombomodulin alpha (TM). To clarify which factors were responsible
for the outcome, we compared clinical data of survival patients with that of
dead patients. Statistical analyses were performed using JMP 10.0.0 (SAS
Institute Inc.).
Results: Confirmed and probable EHEC infections were found in 71 out of 181
suspected patients. 32 out of 71 patients diagnosed as clinical HUS [11 males,
21 females; median age at diagnosis 19.9 years (range, 1-70 years)]. Seven-
teen out of 25 evaluable cases met the overt DIC criteria of International Soci-
ety on Thrombosis Haemostasis. 26 out of 32 patients (81.2%) received anti-
coagulants therapies solely or in combination; 5 patients were treated with AT,
5 with LMWH, 20 with PI, and 12 with TM. 23 patients (71.9%) also underwent
plasmapheresis at least once. Blood transfusions were performed as neces-
sary. HUS-related encephalopathy was developed in 20 patients (62.5%). 5
patients (15.6%) died with disease; all of them were suffered from encephalopa-
thy. Early/concomitant onset of encephalopathy was associated with poor prog-
nosis. We then assessed the relationships between clinical interventions and
outcomes. Univariate analyses showed that platelet counts and several bio-
markers for coagulopathy seemed to be improved after administration of anti-
coagulants and blood transfusions. Decrease of plasma FDP level was asso-
ciated with treatment of TM (paired t-test; P=0.039). Decrease of serum crea-
tinine level was associated with treatment of TM (P=0.0013). However, in terms
of prognosis, no interventions including anticoagulants were associated with
survival and duration of inpatient care. Hemorrhagic and thrombotic events
were not increased in usage of anticoagulants.
Summary / Conclusion: Although management for EHEC-HUS using antico-
agulants was likely to improve laboratory abnormalities, no prognostic advan-
tage was found in our retrospective cohort. TM is a candidate drug to relieve
HUS, but it is clear that further investigations are needed.

P494

UNEXPECTED FATAL PULMONARY EMBOLISM FOUND AT FORENSIC
AUTOPSIES
M Scivetti1,* L Ström2, F Hajbolouri-Björk2, E Eriksson1, H Eriksson1
1Depatment of Medicine, Sahlgrenska University Hospital/ Östra, 2Department
of Forensic Medicine, Gothenburg., The National Board of Forensic Medicine,
Göteborg, Sweden

Background: The most threatening complications of venous thromboembolism
are non-fatal and fatal pulmonary embolism (PE). During treatment of a veri-
fied deep vein thrombosis or PE the rate of fatal PE is infrequent ranging from
about 0.5% to 1.5%, respectively. If a PE is left untreated the mortality is high
reaching above 30%. In some cases the first and only objective finding of pul-
monary embolism is through an autopsy. The data on unexpected fatal PE
mostly found at autopsies are sparse.
Aims: To investigate patients with fatal unsuspected PE diagnosed at forensic
autopsies. We wanted to study extension of PE, possible source of emboli as
well as co-morbidity and possible risk factors.
Methods: We studied all fatal PE found as the primary cause of death at foren-
sic autopsies during a seventeen year period between 1992 and 2008 at the
Department of Forensic Medicine in Gothenburg, Sweden. We searched data
from forensic reports, police reports and medical records at local hospitals.
Results: During this 17 yrs. period 150 (94 men and 56 female) out of 15028
autopsies (1 per 100) had a fatal PE as primary cause of death corresponding
to less than 1 fatal PE per 100000 persons per year in the underlying population
of about 1.5 million people from the region of Västra Götaland, Sweden. The
mean age of fatal PE was 63±16 yrs (range 19-93 years) and no difference
between male and female. Place of death was in 78% (n:116) at home, 17%
(n:26) during hospitalizations, 4% outdoors and 1% at elderly residences. Of
those 26 who died of fatal PE during hospitalization the causes of hospitalization
were multi-trauma (9), postoperative (3), psychiatric diseases (4), acute dyspnea
(2), chest pain (1), suspected PE (1), post-abortion (1) and unknown causes (5).
Of all fatal emboli, 147 (98%) had massive extension or a saddle emboli. In 62%
(n:93) thrombotic residuals could be found in the legs as a possible source of PE.
Of possible thromboembolic risk factors, 25% (n:37) were obese with BMI>30.
About 10% had cancer. Psychiatric diseases could be found in 29% (n:44) and
alcohol abuse was found in 32% (n:48) being significantly more common in males
(47% vs 13%, P<0.0001). In 5% (n:8) abuse of drugs and in 1% (n:2) narcotics
were used. Of cardiovascular diseases 15% (n:23) had severe coronary ather-
osclerosis. In 25% (n:37) the patient had before death complained of syncope
(n:10), dyspnea (n:15), chest pain (n:7) or pain in a leg (n:5), but only 9 of these
patients had asked for medical attention.
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Summary / Conclusion: Among 150 fatal PE found at forensic autopsies,
besides hospitalizations of various causes, alcohol abuse (especially among
men) and psychiatric diseases might be important risk factors for sudden unex-
pected death as well as overweight in the form of obesity. Even though one out
of four fatal PE had shown symptoms that might recall PE it remains unclear
why only a few of them asked for medical advice and how physicians consid-
er the probability of thromboembolism.
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INCIDENCE OF VENOUS THROMBOEMBOLISM FOLLOWING ABDOMI-
NAL CANCER SURGERY IN KOREA 
S Bae1,* S Bang2, M Jang3, K Kim4, Y Kim5, H Yhim6, S Nam7, S Kim8, Y
Mun9, I Kim10, C Jung11, D Oh3
1Catholic University of Daegu School of Medicine, Daegu, 2Seoul National Uni-
versity Bundang Hospital, 3CHA University School of Medicine, Seongnam,
4Soonchunhyang University College of Medicine, Seoul, 5Chonnam National
University Hospital, Hwasun, 6Chonbuk National University Hospital, Jeonju,
7VHS Medical Center, Seoul, 8Dong-A University College of Medicine, Busan,
9Ewha University College of Medicine, 10Seoul National University Hospital,
11Sungkyunkwan University College of Medicine, Seoul, Korea, Republic Of

Background: Cancer and major surgery are well known risk factors of venous
thromboembolism (VTE) in Western populations. They have developed sever-
al guidelines of thromboprophylaxis for cancer patients who undergoing major
surgery. However, there are few epidemiologic studies regarding post opera-
tive VTE in Asian cancer patients.
Aims: We performed this study to evaluate the incidence of VTE after gener-
al abdominal surgeries for the frequent cancers in Korea.
Methods: The VTE patients after major abdominal cancer surgeries from 2007
to 2011 were retrospectively identified by both diagnostic codes and prescrip-
tion codes of heparin or low-molecular-weight heparin, using nationwide data
from Health Insurance Review and Assessment Service.
Results: Of the 87403 patients who underwent stomach cancer surgery in
Korea between 2007 and 2011, 409 patients (0.47%) developed VTE. Of those
409 patients, 306 (0.35%) had deep vein thrombosis (DVT) and 103 (0.12%)
had pulmonary embolism (PE) with or without DVT. Multivariate analysis
showed advanced age was a risk factor for developing VTE after stomach can-
cer surgery. Of the 73961 colorectal cancer surgeries, VTE, DVT, and PE cas-
es represented 1235 (1.67%), 1111 (1.50%), and 125 (0.17%), respectively.
Laparoscopic surgery significantly increased the risk of VTE after colorectal can-
cer surgery. The incidence of VTE, DVT and PE after 24026 hepatobiliary can-
cer surgeries were 0.48%, 0.31% and 0.17%, respectively. Age and female sex
were risk factors of VTE after hepatobiliary cancer surgery. The incidence of
VTE, DVT and PE after pancreatic cancer surgery were 1.42%, 1.11% and
0.31%, respectively. 
Summary / Conclusion: This epidemiologic study demonstrates the lower
incidence of VTE after abdominal cancer surgery in Korean populations com-
pared with Western populations. Our study warrants further prospective inves-
tigations on the incidence of VTE in abdominal cancer patients with operable
disease of different ethnic groups to propose optimal thromboprophylaxis in
Asian cancer patients.
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ANTITHROMBOTIC PROPHYLAXIS IN PREGNANT WOMEN WITH
ANTITHROMBIN CONGENITAL DEFICIENCY IS EFFECTIVE IN PREVENT-
ING ADVERSE OUTCOMES
V De Stefano1,* A Ciminello1, T Za1, S Betti1, S Marietti1, P Chiusolo1, 
G Leone1, E Rossi1
1Institute of Hematology, Catholic University, Roma, Italy

Background: Type I (quantitative) or II (qualitative) antithrombin (AT) deficien-
cy is caused by more than 200 mutations of AT gene. Type II deficiency is sub-
classified according to dysfunction of the reactive site (RS) or heparin binding
site (HBS) or pleiotropic effects (PE). Type II HBS is associated with a low
thrombotic risk.
Aims: To investigate the rate of thrombotic and obstetric complications in preg-
nant women with AT congenital deficiency and the effect of antithrombotic pro-
phylaxis on the outcome of pregnancy.
Methods: We investigated in 32 women with congenital AT deficiency the out-
come of their pregnancies with or without antithrombotic prophylaxis. Twenty-
two women had type I deficiency and 10 type II (6 HBS, 2 RS, 2 PE); 24 were
probands, and eight were relatives of eight probands.Nine women (none with
HBS deficiency) had VTE prior to the first pregnancy. The outcomes were
venous thromboembolism (VTE) or obstetric complications (OC) (early/late
fetal loss, intrauterine growth restriction (IUGR), preeclampsia). Heparin pro-
phylaxis was administered as therapeutic unfractionated or low molecular
weight heparin (UFH or LMWH) in 21 women with type I or II (RS or PE) defi-
ciency, as a sequence therapeutic UFH-warfarin-UFH in five women with type
I deficiency and as prophylactic LMWH in all women with HBS deficiency.
Results: We analyzed ambispectively 69 pregnancies. Forty-seven non-HBS

pregnancies (19 women) were not prophylaxed, and 53% were complicated:
seven by VTE (four antepartum), 18 by OC, one was interrupted. Fifteen non-
HBS pregnancies (11 women) received intensive antithrombotic prophylaxis,
and IUGR occurred in one (relative risk 0.12, 95%CI 0.01-0.84, vs. no prophy-
laxis). Thus, intensive prophylaxis reduced by 88% the risk of pregnancy com-
plications. Four HBS pregnancies in four women were conventionally prophy-
laxed and uneventful; finally, two HBS women had three pregnancies not pro-
phylaxed, with OC in one pregnancy.
Summary / Conclusion: Use of therapeutic dosages of heparin in pregnant
women with AT deficiency is effective in preventing adverse outcomes; prophy-
lactic dosages of LMWH seem enough in the low-risk HBS deficiency. 
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HIGH PREVALENCE OF PROTEIN S DEFICIENCY IN THAI POPULATION
P Rojnuckarin1,* B Akkawat1, N Uaprasert1, R Settapiboon1, S Teocharoen1,
T Intragumtornchai1
1Department of Medicine, CHULALONGKORN UNIVERSITY, Bangkok, Thai-
land

Background: Factor V Leiden and prothrombin mutations were the most preva-
lent hereditary thrombophilia in Western patients, while protein S and protein
C deficiencies are more common among Asian venous thromboembolism
(VTE). In Caucasian population, the prevalence of protein S or protein C defi-
ciencies was approximately 0.2%. Preliminary data suggested that the frequen-
cy in Asian population was higher. However, all previous reports in Asians did
not repeat the tests to confirm the persistently deficient states.
Aims: The study aimed to investigate the prevalence of protein S deficiency in
general Thai population.
Methods: Free protein S antigen and protein C activity were assayed in healthy
Thai volunteers in Bangkok and nearby provinces. Subjects with low protein S
or protein C were called to repeat the tests and investigate to exclude the
acquired causes of deficiencies, i.e. hormonal uses, vitamin K deficiency or
antagonist, liver dysfunction, autoimmune diseases or HIV infection.
Results: There were 5244 subjects participating in the study. The mean age
was 44.4±13.8 years and 40.9% were male. The numbers of low protein S and
protein C on the first tests were 254/5243 (4.84%) and 56/5234 (1.07%), respec-
tively. For protein S, a volunteer with hormonal use and the other with HIV
infection were excluded. Fifty-one had persistently low free protein S levels. The
lowest estimated prevalence of protein S deficiency was 0.97% (51/5243, 95%
CI 0.71-1.23%). The uses of sex-adjusted normal values gave similar results.
The mean age was 42 years and 36 (71.6%) were type III protein S deficien-
cy. All cases had no thrombosis, but 5 had history of miscarriages and 2 had
family history of thrombosis. For protein C, 2 volunteers with abnormal liver func-
tion tests were excluded. Sixteen had repeatedly low protein C activity. There-
fore, the lowest estimated prevalence of protein C deficiency was 0.31%
(16/5234, 95% CI 0.17- 0.45%).   
Summary / Conclusion: Protein S deficiency is more common in Thai popu-
lation compared with Caucasians. This may explain the different risks for VTE
among races. The heritability and clinical significance remain to be determined.

P498

MANAGEMENT OF EXCESSIVE ANTICOAGULATION IN PATIENTS TREAT-
ED WITH ACENOCOUMAROL, A VITAMIN K ANTAGONIST.
J Cesar1,* A Garcia-Avello1, P Herrera1, M Calbacho1, N Revilla1
1Hematología, Hospital Ramón y Cajal, MADRID, Spain

Background: Excessive anticoagulation is frequently seen in patients treated
with vitamin K antagonists (VKA) drugs. The management of this situation is
controversial concerning the administration and amount of the natural antidote,
vitamin K (VK).
Aims: Evaluate the efficacy of VK therapy in terms of both, correction of INR
and percentage of subjects reaching a therapeutic range in in-patients with an
excessive anticoagulation by acenocoumarol.
Methods: We performed a retrospective study in 801 patients treated with
acenocoumarol who had 852 episodes of excessive anticoagulation in absence
of bleeding. INR ranging 4-5 have been managed with withholding a dose or,
reducing acenocoumarol amount. The choice in patients with an INR ranging
from 5-6, 6-7 or 7-8 was to withhold one dose of acenocoumarol, or to admin-
ister, in addition a small dose (1 mg) of vitamin K. Those patients with an INR
between 8 to10 were managed by withholding one dose of acenocoumarol and
some of them also received 1 or 2 mg or vitamin K. If the INR was above 10,
the VKA was discontinued for one or two days, and some of these patients were
treated with 2 mg of VK. 
Results: In patients with INR ranging 4 to5, the withholding of a dose (n=77)
achieved a higher decrease in the INR at 24 hr (3.1±0.9) compared with the
reduction of one dose of acenocumarol (3.5±0.9, n=92, P<0.001), but with this
approach, more patients had INR below therapeutic range (P=0.008). There
were no differences between both choices at 72 hr. The reduction of INR, meas-
ured at 24 or 72 hr, in those patients treated with 1 mg of VK was not influenced
by the route, either oral or subcutaneous. Forty five out of 196 patients with an
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INR ranging from 5 to 6 were treated with 1 mg VK and their INR at 24 hr
(2.8±1.2) was lower (P<0.05) compared with those patients that did not receive
VK (3.2±1.1). However, more patients (24.4% vs 7.3%) were below therapeu-
tic range at this time (P=0.003). No differences were observed at 72 hr. In addi-
tion to withhold one dose of VKA, 1 mg of VK was given to 90 out of 230
patients with INR ranging between 6 to 7. This practice achieved a lower INR
at 24hr (3.1±1.4 vs 3.9±1.5, P<0.0001) and 72 hr (2.2±0.9 vs 2.8±1.2, P<0.001).
Nevertheless, VK administration was associated to more patients with an INR
below the recommended range at 24 hr (20.0% vs. 3.6%, P=0.001) and 72 hr
(47.8% vs. 21.7%, P=0.001). In patients with an INR from 7 to 8, the withdraw-
al of one dose of AVK plus the administration of 1 mg of VK (53 out 105) result-
ed in a lower INR at 24 hr (3.5±1.6 vs 4.0±1.4, P<0.0001), and also at 72 hr
(2.2±0.9 vs 3.4±1.5, P<0.001), compared to those patients managed with the
withdrawal of one dose of acenocoumarol. In addition, VK administration was
associated with fewer patients with INR above 4 at 72 hr (P=0.01). Patients with
INR ranging 8-10 treated with, either 1 or 2 mg of VK in addition to withdraw
one dose of AVK, reached similar reductions of their INR at 24hr (3.6±1.7 vs
3.8±2.0) and 72 hr (2.5±1.1 vs 2.2±0.8), but improved the reduction obtained
at 24 hr with respect those subjects who did not receive VK (5.3±2.4, P<0.001).
The number of patients reaching an INR within the therapeutic range at 24 hr
was also similar with either dose of VK and improved the group that was not
treated with VK (P=0.003). In addition to withhold one dose of acenocoumarol,
26 out of 52 patients with an INR above 10, were given 2 mg of VK. This ther-
apy resulted in a higher reduction of the INR at 24 hr (5.6±2.7 vs 7.3±3.0,
P<0.05) and also, fewer patients maintained an INR above 4 (P=0.003). How-
ever, the INR was similar in both groups after 72 hr, probably due to the fact
that, in 14 patients who were not treated with VK, the acenocumarol had to be
withdrawn for two days.
Summary / Conclusion: The current work suggests that the management of
overanticoagulation by acenocoumarol requires different strategies including
the extent of INR prolongation but also the individual risk of bleeding and throm-
bosis. 
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GENETIC POLYMORPHISMS RELATED TO HEMOSTASIS AND THEIR
ASSOCIATION WITH PRIMARY RECURRENT PREGNANCY LOSS
E Guerra-Shinohara1,* J Bertinato1, G Gomes1, M do Rosario Boacnin1, 
A Amorim-Filho2, M Burlacchini de Carvalho2, Marcelo Zugaib2
1Analises Clinicas e Toxicologicas, Faculdade de Ciëncias Farmacëuticas da
Universidade de Sao Paulo, Brasil, 2Departamento de Obstetrícia e Ginecolo-
gia, Faculdade de Medicina da Universidade de São Paulo, Sao Paulo, Brazil

Background: Pregnancy is characterized by a hypercoagulable state in which
levels of some coagulation factors and fibrinolytic inhibitors are increased,
whereas levels of the natural anticoagulant free protein S are decreased. Sin-
gle nucleotide polymorphisms (SNPs) can be associated with alterations in the
concentrations of factors, and may be related to the gain of function and for-
mation of thrombus in the placenta.
Aims: The aim of this study was to investigate the association between SNPs
in genes of proteins related to coagulation (FI, FII and FV), fibrinolysis (PAI1
and TAFI) and generation of thrombin (PC, AT, TM and TFPI) and risk of RPL.
Methods: This is a case-control study that included 117 unrelated non-preg-
nant women with three or more consecutive losses prior to 20 weeks of preg-
nancy without a previous history of carrying a fetus to viability (primary RPL),
who were evaluated in the Prenatal Care Unit at the Hospital of the University
of Sao Paulo. The control group was comprised of 264 unrelated healthy fer-
tile women recruited among users of Public Health Service or employees of the
University of Sao Paulo, who had at least two term deliveries and without known
pregnancy losses as well as known medical history of thrombosis, diabetes,
hypertension, cancer and autoimmune disorders. Real Time PCR, from Applied
Biosystems, was performed using validated TaqMan SNP genotyping assays
to determine polymorphisms in fibrinogen beta chain (FGB 455G>A, rs1800790
and FGB 148C>T, rs1800787), protein C (PROC 2418A>G,rs1799809 and
PROC 2405C>T, rs1799808), antithrombin (SERPINC1 786G>A, rs2227589),
thrombomodulin (THBD 1418C>T, rs1042579), TFPI (TFPI T-287C,
rs10931292, TFPI T-33C, rs8176592 and TFPI C-399T, rs10153820) and TAFI
(CBP2 505G>A, rs3742264) genes. SNPs in factor V (Factor V Leiden, F5
1691G>A, rs6025), prothrombin (F2 20210 G>A, rs179963) and PAI1 (PAI1
4G/5G rs1799889) genes were determined by polymerase chain reaction fol-
lowed by enzymatic restriction (PCR-RFLP). A model of multivariate forward
conditional logistic regression for dependent variable to have RPL was carried
out including as independent variables the genotypes for 13 SNPs. The refer-
ence for each SNP was: GG + GA genotypes for FGB 455G>A, CC genotype
for FGB 148C>T, AA genotype for PROC 2418A>G, CC genotype for PROC
2405C>T, GG genotype for SERPINC1 786G>A, CC genotype for THBD
1418C>T, TT genotype for TFPI T-287C, TT for genotype TFPI T-33C, CC for
TFPI C-399T and GG genotype for CBP2 505G>A.
Results: In a forward conditional logistic regression, 2 SNPs related to throm-
bin generation were selected in model (Table 1). The SNPs in genes related to
coagulation and fibrinolysis were not associated with RPL.
Summary / Conclusion: Our data indicate that the variant of FGB 148C>T,

THBD 1418C>T and CBP2 505G>A SNPs are associated with higher risk of
having RPL, while the variant of TFPI T-287C SNP has a protection effect. 
Financing: Fundação de Amparo à Pesquisa do Estado de São Paulo (FAPESP
2007/57605-0)

Table 1. Forward conditional logistic regression for dependent variable
to have RPL.
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HIGH ON-TREATMENT PLATELET REACTIVITY: NOT AN ISOLATED
PROBLEM
M Jakl1,2,* J Maly3, I Fatorova3, J Horacek1,3, R Pudil2
1Department of Field Internal Medicine, University of Defense, Faculty of Mili-
tary Health Sciences, Hradec Kralove, Czech Republic, 21st Department of
Internal Medicine - Cardioangiology , University Hospital and Charles Univer-
sity, Faculty of Medicine, Hradec Kralove, Czech Republic , 34th Department
of Internal Medicine - Hematology , University Hospital and Charles Universi-
ty, Faculty of Medicine, Hradec Kralove, Czech Republic, Hradec Kralove,
Czech Republic

Background: High on-treatment platelet reactivity is associated with increased
risk of repeated acute coronary syndrome and mortality. Unfortunately, there
is a lack of evidence about association with other hemostasis system abnor-
mities. Such knowledge is necessary for effective management of patients with
poor response to antiplatelet drugs.
Aims: The aim of the study was to assess the relationship between high on-
treatment platelet reactivity and other hemostasis abnormities in patients with
acute coronary syndromes.
Methods: A total of 72 patients (57 men, 15 women, average age 64.1±10.4
years) with acute myocardial infarction treated by percutaneous coronary inter-
vention were enrolled in the study. In these patients the response to aspirin and
clopidogrel was assessed by impedance aggregometry. Simultaneously NT-
proBNP, TNF-α, of markers of primary hemostasis (platelet count, mean platelet
volume, von Willebrand factor, P-selectin), coagulation (prothrombin time, acti-
vated partial tromboplastin time, fibrinogen, D-dimers, factor VIII, tissue
microparticles), fibrinolysis (plasminogen, tissue plasmin activator, plasmino-
gen inhibitor activator1, thrombin activated fibrinolysis inhibitor) were assessed.
Results: In patients with poor response to aspirin, we documented increased
level of von Willebrand factor (380.6±35.3 % vs. 201.8±76.6% P<0.001), fac-
tor VIII (408.1±201.2% vs. 227.6±92.0 %P<0.01), fibrinogen (6.4±1.6 g/L vs.
4.8±0.8 g/L P<0.001) plasminogen inhibitor activator 1 (26.7±4.3 μg/L vs.
15.9±9.7 μg/L P<0.05), NT-proBNP (631.9±732.4 vs. 262.2±423.7, P<0.05)
and TNFα (10.5±5,2 vs. 6.0±5.4 P<0.05).
Summary / Conclusion: Poor response to aspirin is associated with severe
disturbances in the whole hemostasis system. It might be related to heart fail-
ur and immune system activation as well. Detailed description of these changes
is essential for improvement of acute coronary syndrome treatment.On the
other side, we did not find any factor associated with poor response to clopi-
dogrel. 
The work was supported by a long-term organisation development plan 1011
(FMHS).
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EVALUATION OF PIVKA-II AS A PREDICTOR MARKER FOR PORTAL VEIN
THROMBOSIS IN HEPATOCELLULAR CARCINOMA PATIENTS
M Ayoub1,* K Hemida2, W Kamal2, G Riad2, N Adel2, D Ayoub3
1Hematology, 2Gastroentrology, 3clinical pathology, Ain shams university, Cairo,
Egypt

Background: Hepatocellular carcinoma (HCC) is the sixth most common malig-
nancy and the third most common cause of cancer-related death worldwide.
While the survival of patients with most malignancies has improved over the last
decade, 5-year survival of patients with HCC has remained less than 10% .
Presence of portal vein thrombosis hinders prognosis and limits therapeutic
options of management in HCC. Des-gamma carboxyprothrombin (DCP), also
known as protein induced by vitamin K absence/antagonist-II (PIVKA-II), is an
abnormal form of the coagulation protein, prothrombin .
Aims: The aim of our study was to evaluate the value of PIVKA-II measurement
as a predictor of portal vein thrombosis among other factors when HCC on liv-
er cirrhosis is diagnosed with trans-abdominal ultrasound.
Methods: The present study included fifty newly diagnosed patients (37 males
and 13females) with proved histopathological diagnosis of HCC who were diag-
nosed at Hepatology Unit at Ain Shams University hospital. Patients were sub-
jected to history taking, physical examination and radiological assessment with
abdominal ultrasonography and computerized tomography. The following lab-
oratory investigations were done, -Complete blood picture (CBC),Prothrombin
time (PT) and international normalized ratio (INR).,Liver function tests (ALT,
AST, ALP, serum albumin and serum bilirubin) :,Kidney function tests (serum
creatinine).,Alpha feto protein (AFP) determination (using AFP Mab ELISA Kit
by EQUIPAK).and Serum PIVKA-II level determination using micro cup type
enzyme immunoassay test kit (Eitest PIVKA-II kit by sanko junyako – Tokyo
Japan)
Results: In the present study, a statistically higher PIVKA-II (z=2.575; P=0.010)
has been found in patients with PVT on comparison with patients without PVT.
PIVKA-II levels were 97.0mAu/ml±81.3 (median=88.4), with a range from 0.8
to 266.3 for patients with PVT and 40.2mAu/ml±40.6 (median=39.2), with a
range from 0.2 to 146.3 for patients without PVT. For determination of the best
PIVKA-II cut-off value that best predicts PVT, a receiver operating characteris-
tics curve (ROC curve) has been plotted. The best cut-off value of PIVKA-II that
best predicts the PVT was 100 mAU/mL. AT this cut-off point the diagnostic per-
formance of PIVKA-II was 74.0% with 47.6% sensitivity and 93.1% specificity
with a highly significant association between the studied marker and PVT.
Summary / Conclusion: serum PIVKA II levels >100mAu/ml is a predictor for
development of PVT in patients with HCC and which influences the therapeu-
tic options available for the patients 

P502

HIGH INCIDENCE OF VENOUS THROMBOEMBOLISM AND ITS PROG-
NOSTIC IMPLICATION IN PATIENTS WITH SMALL CELL LUNG CANCER
Y Lee1,* E Lee1, I Kim1, K Lee1, T Kim1, S Lee1, D Kim1, D Heo1
1Internal Medicine, Seoul National University Hospital, Seoul, Korea, Republic
Of

Background: Recent studies reported that cisplatin is associated with an
increased risk of venous thromboembolism (VTE) in patients with advanced sol-
id tumors compared to non-cisplatin-based chemotherapy. Small-cell lung can-
cer (SCLC) is highly responsive to platinum-based combination chemothera-
py; cisplatin in combination with etoposide or irinotecan is the most commonly
used regimen. Therefore, we can assume that the risk of VTE in SCLC is quite
high. 
Aims: This study aims to determine the incidence, risk factors and prognostic
implication of VTE in patients with SCLC. We also evaluated the association
between cisplatin-based chemotherapy for the treatment of SCLC and the risk
of VTE.
Methods: Between January 2006 and June 2010 we consecutively enrolled
221 patients diagnosed with SCLC at Seoul National University Hospital. We
retrieved all reports of radiologic or nuclear medicine studies performed on
each patient from the electronic medical record. All reports were converted to
Microsoft Office Excel files and identified for VTE cases by search function. Two
independent investigators double-checked the diagnoses of VTE by reviewing
respective records. In order to minimize the observed confounding bias, we
used propensity score-matching to compare overall survival between patients
with and without VTE.
Results: The 6-month and 2-year cumulative incidence of VTE were 8.2% and
11.8%, respectively. The 2-year cumulative incidences of VTE were 5.1% in lim-
ited-stage and 17.6% in extensive-stage. The only independent predictor of
VTE was the extensive-stage (vs. limited-stage) (HR 3.9; 95% CI 1.12–13.59;
P=0.033). Among a total of 18 cases of VTE, 15 (83.3%) were developed in the
first 6 months after cancer diagnosis. About 80% of patients had received cis-
platin-based chemotherapy and all 13 cases of VTE developed during
chemotherapy had occurred after the exposure to cisplatin. Cisplatin-based
chemotherapy increased the risk of VTE approximately 2-times higher than
non-cisplatin based chemotherapy (HR 2.11; 95% CI 0.27–16.17; P=0.47),
which were not statistically significant. The development of VTE was not asso-
ciated with an increased risk of death in overall (HR 1.48; 95% CI 0.91–2.41;
P=0.18) and propensity-matched (HR 1.43; 95% CI 0.71–2.89; P=0.32) cohort. 
Summary / Conclusion: Our study shows that the risk of VTE in patients with
SCLC is quite high. The exposure to cisplatin could not influence meaningful
differences in the incidence of VTE according to the exposure status. Instead,
cisplatin-based chemotherapy may increase the overall incidence of VTE in
SCLC. A significant association between VTE development and decreased sur-
vival was not found in patients with SCLC. 
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PERIPHERALLY INSERTED CENTRAL CATHETERS (PICCS) CAN BE
SUCCESSFULLY UTILIZED IN HAEMATOLOGICAL PATIENTS RECEIVING
INTENSIVE CHEMOTHERAPY OR ALLOGENEIC/AUTOLOGOUS STEM
CELL TRANSPLANTATION 
A Malato1,* A Luppino1, R Pipitone1, M Grazia Dona’1, F Acquaviva1, R Di Bel-
la1, R Scimè1, F Fabbiano1
1UOC Ematologia con UTMO, Ospedali Riuniti Villa Sofia-Cervello, Palermo,
Palermo, Italy

Background: Patients with haematological disorders frequently require the
insertion of medium or long-term central venous catheters (CVCs) for stem-cell
transplantation, the administration of chemotherapy, or transfusions. Although
peripherally inserted central catheters (PICCs) have been in use for many
years, little data exist on their use in patients receiving intensive chemothera-
py and blood progenitor cell transplantation.
Aims: Here, we carried out a clinical prospective investigation to determine the
efficacy of these interventions in reducing the rate of PICC-related complica-
tions (thrombotic events, exit site infection and other complications requiring
early removal of PICCs); the studied population included hematology patients
receiving intensive chemotherapy compared to allogeneic/autologous stem cell
transplant recipients.
Methods: Evidence-based interventions were implemented in our department
from November 2009 to July 2012, and include: 1.An high level nurse educa-
tion program for correct practices and prevention of catheter-associated com-
plications. was developed for PICC nursing team; 2) The use of ultrasound
guide for the insertion of the tip of PICCs, thanks to a special operator training;
3) Bedside placement and confirmed PICC tip placement by chest radiography
after removal of the guidewire and before the securing of the catheter; 4) Main-
tenance of maximum sterile barrier precautions during PICC insertion and after-
care; 5) chlorhexidine preparation, replace 10% povidone iodine for skin anti-
sepsis; 6) adoption of PICC patient nurse archive, including the information of
weekly PICC line review at our department for each patient.

Table 1. Outcomes according to underlying disease and relative adhibition.

Results: Three hundred sixty-four (364) PICCs were in place in 299 patients
for a total of 41.111 PICC days ( range, 1-482 days; mean 112,94 days); 292
were inserted in patients receiving conventional chemotherapies, and 72 in
patients undergoing allogeneic or autologous hematopoietic stem cell trans-
plantation (SCT). Sixty-six (60) PICCs were inserted during severe thrombo-
cytopenia (platelets <50x109/L), seventy (70) during severe neutropenia (neu-
trophils <0.5x109/L) and thirty-eight (38) during antithrombotic prophylaxis.
Predominantly, patients had Lymphoma (50%). The rate of major complication
was very low: 15 thrombotic complications PICC-related (4%; 0.36 per 1,000
CVC days), and 3 CRBSI (0,8%; 0.07 per 1,000 CVC days) during neutrope-
nia. Mechanical complications occurred in 52 catheters, and were accidental
dislodgement (30), catheter break (3), catheter inadequate (19); other reasons
for catheter removal were completion of therapy (137), lumen occlusion (19)
and death (58). Interesting, taking in account the underlying disease, lym-
phoma and leukemia patients have, respectively, an increased risk of develop-
ing a CRBSI and a thrombotic PICCs-complication when submitted to
hematopoietic stem cell transplantation (SCT) (Table 1). However, compared
with allogeneic/autologous stem cell transplant group, the intensive chemother-
apy group was associated with a marginally lower incidence of CRBSI compli-
cation rate (0.6 % vs 1.0 %, 0.10 vs 0.60 per 1,000 CVC days) [odds ratio
(OR)2,042]; no relevant differences in terms of thrombotic complications
between the two cohorts (4.11 % vs 4.17%), 0.29 vs 0.39 per 1,000 CVC days)
[odds ratio (OR) 1.014].
Summary / Conclusion: Our findings suggest, therefore, PICC devices are a

viable and safe option for management of the haematology patients receiving
intensive chemotherapy and even in patients particularly prone to infective and
thrombotic complications such as patients receiving blood stem cell transplan-
tation.

P504

PICC INSERTION AND MANAGEMENT IN HEMATOLOGY PATIENTS: 5
YEARS PROSPECTIVE STUDY THE CAGLIARI’S DEPARTMENT OF
HAEMATOLOGY
D Derudas1,* G Longhitano1, D Ibba1, M Poddigue1
1UOC Ematologia e CTMO- Ospedale Oncologico di Riferimento Regionale “A.
Businco”, Cagliari, Italy

Background: Central Venous Catheter (CVC) is crucial for a haematology
patients appropriate clinical management (chemotherapy, supportive treat-
ment, aphaeresis procedure, hematopoietic stem cell transplantation). Howev-
er these devices can cause clinical complications either related to disease itself
or to catheter features.
Aims: The purpose of our study was to evaluate if introduction of Peripheral
Insertion Central Venous Catheter (PICC) in clinical practice is feasible and
could simplify patients management.
Methods: In our Medical Oncology Department, a PICC team, consisting by
an hematology physician and two dedicated nurses, has been formed. Since
the start of the experience a prospective study was started to evaluate compli-
cation rate and usefulness of PICC device in hematology practice. Inclusion cri-
teria included inpatient and outpatient who needed program of chemotherapy,
support or hematopoietic stem cell transplantation, regardless the underlined
hematological disease or white cells and platelets counts. All patients were
submitted to a preliminary evaluation of arms vascular anatomy by ultrasonog-
raphy. All implantation procedures has been done under ultrasound guide with
radiographic control after insertion. Probability of catheter life was calculated
with Kaplan-Meier method. Univariable analysis was performed with the method
of log-rank test.
Results: From March 2007 to July 2012 1060 consecutive PICC device have
been implanted by our PICC team. Of those 321 (30%) consecutive PICC have
been implanted in hematology patients. This analysis is restricted to the 305
hematology patients. There were 165 male and 140 females. Median age was
46 years, range 16-94. With regard to disease, 108 patients (35,4%) had
Hodgkin Lymphoma, 61 (20%) non Hodgkin lymphoma, 48 (15.7%) acute lym-
phoblastic leukemia, 44 (14.2%) multiple myeloma, 36 (11.8%) acute myel-
ogenous leukemia, and 8 (2.6 %) other hematological disease. Forty-two PICC
(13.8%) have been used for autologous stem cell transplantation and 1 (0.3%)
for allogenic transplantation. Catheter insertion was successful in 305 instances
(95%), in 16 instances (5%) PICC insertion was not possible. At the time of this
analysis 23 out of 305 PICC (7,5%) are still in situ and in use and 282 (61%)
have been removed. Reason for removal was end of therapy in 186 instances
(61%), accidental withdrawal in 27 (8.8%), patient death in 36 (11,8%) and
catheter related complication in 33 (10,8%). Catheter related complications
were the following: 2 (0.65%) catheter ruptures , 6 (1.96%) malfunctioning, 15
(4.9%) occlusions, 2 (0.65%) delayed abnormal dislocations, 6 (1.96%) sus-
pected PICC-related sepsis, 1 (0.3%) local infection and 1 (0.3%) patient poor
compliance. Only 1 episode of confirmed PICC-related septicemia (0.3% -
0.02/1000 days/PICC) was recorded and E.Coli was isolated. There were only
3 cases (0.98%) of symptomatic PICC-related thrombotic complications with-
out the need forremoval.PICC median life was 131 days (1-722) for a total of
45,674 days of implanted PICC. Kaplan-Meier probability of catheter life, cen-
sored forremoval by the end of therapy and the patient’sdeath, was 80% at day
180 and 51% at day 455. Neither disease nor white cells or platelets count had
influenced on catheter life.
Summary / Conclusion: These data encourage the use of PICC in the hema-
tological patient because of insertion easiness, duration of life and low rate com-
plication.

P505

A NEW SCORE TO DETERMINE THE PROBABILITY OF FINDING AN HLA
IDENTICAL UNRELATED DONOR: A VALIDATED EFFICIENT TIME AND
COST SAVING METHOD
V Dubois1, M Sobh2, S Morisset2, H Labussière2, M Detrait2, S Rey1, I Mol-
let1, S Ducastelle2, F Barraco2, Y Chelghoum2, X Thomas2, F Nicolini2, 
M Michallet2,*
1Etablissement Français du Sang, Lyon, 2Hematology, Centre Hospitalier Lyon
Sud, Pierre Bénite, France

Background: We recently demonstrated that a delayed time to find an unre-
lated HLA compatible donor and also to proceed to allogeneic-HSCT can wors-
en the transplantation outcome (Michallet et al. ASH 2010). The French trans-
plant registry has recently developed a software called “Easy Match” that pre-
dicts the number of HLA compatible donors for a given patient. The goal of our
study is to validate this new program comparatively to a known score method
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(Tiercy et al. BMT 2007, 40; 515-522) and to improve the cost and search delay.
Aims: To accelerate the process of donor search using the results of EasyMatch
program and define a new score for donor finding probability, in order to be time-
and cost-efficient.
Methods: For the first step, we retrospectively analyzed 217 patients transplant-
ed between 2009 and 2011 after finding an unrelated donor (identical or not)
or cord blood units. We used the EasyMatch software which realized a “quali-
tative” analysis that consisted on checking that each HLA recipient phenotype
was found among all possible pair wise combinations of 2 haplotypes of the dif-
ferent sets of haplotypes. Various “quantitative” analyses calculated the likeli-
hood associated to each recipient phenotype for a given set of HLA genes, in
a given population, at low versus high resolution typing. The EasyMatch soft-
ware gave for each patient a number of potential donors sharing the same phe-
notype as the patient. We validated the probability given by the EasyMatch
program with the known published score method.
For the second step, we used the new defined score prospectively for 62 new
patients, directing the search in donor or cord blood files as stipulated by the
probability to find a suitable 10/10 donor. We, therefore, analysed the number
of complementary typing asked for each group of patients (before and after new
score), and the delay between registration of the patient and identification of the
donor or cord blood.
Results: Our 217 patients were classified in 3 different categories according
to the combined results of the EasyMatch software and the HLA score (Tiercy):
-  score 0 with low probability to find a suitable 10/10 donor (96% of transplan-
tations performed with a non 10/10 donor in our study). The choice of the source
will be defined considering the HLA characteristics of the recipient; in case of
class I rare allele or rare HLA-BC linkage disequilibrium, a cord blood unit will
be easier and more rapidly available. A complementary help should be given
by an associated analysis with 4-digit haplotypes using the HaploStats pro-
gram (http://www.haplostats.org/home.do). - score 1 with a median probability
to identify a suitable 10/10 donor (67% of transplantations performed with a non
10/10 donor in our study). - score 2 with high probability to find a suitable 10/10
donor (95% of transplantations with a 10/10 donor in our study)
The number of supplementary HLA typing and the delay to identify a suitable
donor or cord blood was significantly reduced when using the new score, in
each of the three categories (Table 1).
Summary / Conclusion: The EasyMatch program provides us (1) easy track-
ing of mismatches (2) estimation of the number of potential donors (3) selec-
tion of population following ethnic origin of patients and a high prediction when
number of potential donors is higher than 5 or <1. Its use could be improved
when coupled with a second scoring system. In conclusion, the use of this new
scoring system allows time and cost spare. In case of low chance to find a
donor, physicians can switch to searching for unrelated HLA mismatched donor
or a CBU, or to use another alternative treatment in order to keep an optimal
result. 

Table 1.
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ESTIMATES OF BURDEN OF DISEASE ASSOCIATED WITH MANAGE-
MENT OF ACUTE MYELOID LEUKEMIA IN UK AND US
B Smith1, I Kucmin-Bemelmans2, C Alleman2, M Hensen2, B Skikne3, D Mah-
moud3,*
1Kimmel Cancer Center, Johns Hopkins, Baltimore , United States, 2Pharmer-
it International, Rotterdam, Netherlands, 3Celgene Corporation, Summit , Unit-
ed States

Background: Acute Myeloid Leukemia is the most common leukemia whose
incidence increases with age. It accounts for approximately 1.2% of cancer deaths
in the United States and the incidence is expected to rise as the population ages
(Burnett, 2011). The median age at diagnosis is 65 years, with almost half of the
cases occurring in individuals over 60 years (Redaelli, 2004). Although relative-
ly uncommon, AML generates high resource use and total burden. Previous stud-
ies of the burden of disease (BoD) are rather outdated. Additionally, no current
estimates have been published for the UK and US that incorporate the costs
associated with basic disease management for this group of patients.

Aims: To estimate the economic burden of AML in the UK and US.
Methods: Initially, a systematic literature review was conducted in order to
understand the standard types of AML treatment . Secondly, economic costs
were estimated per course of treatment per individual patient which included
intensive induction therapy (IT), consolidation therapy (CT), including use of
stem cell transplantation (SCT), supportive treatment during CR, and salvage
therapy for those with AML relapse. The cost calculation combined all available
treatment UK- and US-specific costs estimates, such as drugs, hospitalization,
support staff, diagnostics and transfusion. The total economic burden was cal-
culated combining cost per patient with epidemiology data. Incidence rates for
the US and UK and treatment outcome probabilities were calculated from the
Surveillance Epidemiology and End Results (SEER), Eurostat and peer
reviewed literature. Unit costs were identified for UK and US using publicly
available databases. Calculations were conducted for younger (<65) and old-
er (>65) patients given differences in incidence rates identified between these
groups.
Results: In 2011, the total cost of treatment with standard induction chemother-
apy was £29,858($35,539) in UK and $ 241,427 in US while for best support-
ive care (BSC)£24,154($28,750) and $ 187,315, respectively per patient. The
total economic burden of AML treatment ranged from £13 M for population
aged >65 and £38 M for age<65 in the UK and approx. $0.5 billion and $1.5$
billion in US, respectively. Hospitalization was the major component of the bur-
den (66% to 92%)in induction, consolidation, and relapse, while for BSC, these
were transfusion costs in UK (65%) and drugs costs in US (63%). Cost of CR
consists primarily of laboratory monitoring and supportive care. The financial
burden after relapse was high, comparing to the cost of being followed in CR
stage, e.g. cost of relapse in UK in BSCwas£683and£6,387 in chemotherapy
vs. £4,097in CR. Respectively in US relapse cost equaled$2,477 for BSC and
$56,588 for chemotherapy vs. $14,861of CR.
Summary / Conclusion: Despite the variety of therapies which are available
for AML patients, the prognosis of AML is still relatively poor, especially among
older patients where the risk for relapse is large. Moreover, there is a shortage
of the costs and cost-effectiveness of the different stages of AML therapy. The
economic burden of AML treatment is very high. Furthermore, the disease cost
increase when relapse occurs. Therefore, there is a need for new therapies
which will sustain CR status. Due to the different AML patient profiles, it is high-
ly important to present the treatment consequences in the groups which are the
most susceptible.

P507

TIME AND RESOURCE SAVINGS WITH RITUXIMAB SUBCUTANEOUS (SC)
INJECTION VS. RITUXIMAB INTRAVENOUS (IV) INFUSION: FIRST
RESULTS FROM A TIME-AND-MOTION STUDY (T&M) 
E De Cock1,* P Kritikou2, S Tao3, C Wiesner4, T Waterboer5, A Carella6
1Peri- and Post-Approval Services, United BioSource Corporation, Barcelona,
Spain, 2Peri- and Post-Approval Services, United BioSource Corporation, Ham-
mersmith, United Kingdom, 3Peri- and Post-Approval Services, United
BioSource Corporation, Dorval, Canada, 4Hematology Franchise, F. Hoffman
La-Roche Ltd., 5Global Pricing & Market Access, F. Hoffman-La Roche Ltd.,
Basel, Switzerland, 6Hematology, Azienda Ospedaliera Universitaria “San Mar-
tino”, Genoa, Italy

Background: Rituximab (RTX) is used as a standard treatment for indolent
non-Hodgkin lymphoma (iNHL). As an alternative to intravenous (IV) infusion,
a fixed dose, subcutaneous (SC) formulation for RTX is currently being devel-
oped. While a first IV infusion typically lasts up to 4 hours, and any subsequent
infusion more than 2 hours, results from SABRINA showed that SC adminis-
tration enables the delivery of RTX over approximately 5 min without compro-
mising RTX’s proven efficacy and safety. With a switch to SC, it is expected that
significant healthcare professional (HCP) time would be saved.
Aims: To quantify resource utilization in terms of active HCP time (i.e. time
actively dedicated to a patient) and chair time related to RTX SC injection vs.
RTX IV infusion in the treatment of patients with iNHL; to estimate potential time
savings with a conversion from IV to SC (per administration session, per patient
treatment course).
Methods: This is a multi-national, multi-centre, prospective, observational T&M
study. Data associated with RTX SC injections are being collected alongside
the MO25455 trial, while data for RTX IV infusions are collected per real-world
practice during the same data collection period. Following interviews with a
nurse and pharmacy member in each centre, generic case report forms (CRFs)
for IV, SC, and pharmacy processes were tailored to reflect local site practices.
Adequate “start” and “stop” descriptions for pre-specified tasks were defined to
ensure accurate and unbiased T&M data collection. Trained observers meas-
ured the duration that HCPs are actively completing tasks using stop watch.
Infusion chair time was captured based on the time of day the patient entered
and exited the chair for RTX infusion/injection. This is a descriptive study with
convenience-based sample sizes ranging between 20-40 observations per
process per site. While data collection is ongoing (final data expected during
Q3 2013), first results for HCP time in treatment room and chair time in 4 coun-
tries (Italy [IT], Russia [RU], Slovenia [SL], and United Kingdom [UK]) and 9 sites
are presented in this abstract (no pharmacy HCP data are yet available for the
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UK). Per country, estimated time for a single IV vs. SC process (pooled across
sites) is calculated as the sum of individual mean task times.
Results: Differences in active HCP time (and % reduction) are 7.3 min in SL
(IV 15.0 vs. SC 7.7; -49%), 11.8 min in UK (IV 26.0 vs. SC 14.2; -45%), 16.3
min in IT (IV 39.8 vs. SC 23.5; -41%), and 17.1 min in RU (IV 26.5 vs. SC 9.4;
-65%). Data on active HCP time in pharmacy (IT, RU, SL) show similar relative
reductions in the range of -37% (SL) to -65% (RU), while 82% (RU) to 86% (IT)
of time savings are achieved in the treatment room. Differences in mean chair
time are 131 min in SL (IV 201 min vs. SC 70 min; -65%), 176 min in UK (IV
195 min vs. SC 19 min; -90%), 225 min in IT (IV 339 min vs. SC 114 min; -66%),
and 262 min in RU (IV 278 min vs. SC 15 min; -94%). Simulating these find-
ings for a hypothetical center treating 50 patients for 9 sessions annually (6
induction, 3 maintenance) resulted in total chair time savings between 109
(SL) and 219 eight-hour days (RU).
Summary / Conclusion: Preliminary results indicate that a switch from IV infu-
sion to RTX SC may lead to a substantial reduction in administration chair time
as well as in active HCP time. Consequently, time freed up could be invested
in other patient care activities, or increase the number of patients that could be
treated, hence increasing the centre’s overall efficiency.

P508

TREATMENT PERSISTENCE WITH AZACITDINE (VIDAZA) IS ASSOCIAT-
ED WITH LOWER INPATIENT HOSPITALIZATION COSTS OVER TIME
AMONG MDS PATIENTS
B Smith1,* D Mahmoud2, D Stacey3, H Henk3
1The Sidney Kimmel Comprehensive Cancer Center , Johns Hopkins, Balti-
more, 2Global Pricing & Market Access, Celgene, Summitt, 3Optum, Eden
Prairie, United States

Background: In the US, understanding the costs associated with Myelodys-
plastic Syndromes (MDS) is challenging given that multiple channels including
pharmacy, ambulatory, and inpatient hospitalization (IPH) settings make up
the total expenses to manage patients. Recent studies suggest that MDS
patients under active medical management experience fewer cytopenia-relat-
ed medical problems compared to untreated, transfusion dependent (TD)
patients who require more medical treatments, often for recurrent infections and
bleeding complications. It is clear that persistence of drug therapy is essential
to achieve optimal clinical responses for MDS patients and we sought to deter-
mine if continued therapy also optimized costs related to the disease.
Aims: To evaluate the relationship between treatment persistence with AZA and
health care costs encountered for patients with MDS.
Methods: Commercial and Medicare Advantage enrollees with a diagnosis of
high grade MDS (ICD-9, 238.73) who initiated AZA with pharmacy and med-
ical benefits in the prior 6 months and who had a variable follow up period from
initiation of AZA to disenrollment or end of study were identified in a US health
plan claims database (1/1/2007-6/30/2010). The number of AZA “cycles” was
calculated by dividing the total number of AZA administrations by 7 days, with
a sensitivity analysis for 5 day administration, - commonly utilized in the “real-
world”. Persistence was defined as the number of cycles of AZA. Eligible
patientshad to have at least 2 AZA cycles. An independent analysis identified
health care costs for the same patients during periods of transfusion-depend-
ence (TD) - defined as periods in which they received 2 transfusions in an 8
week period and did not receive erythropoietin-stimulating agents (ESAs) or
AZA. Average Per Patient Per Month (PPPM) costs were examined among
patients with various lengths of TD periods, up to 1 year. Linear models were
used to examine the relationship between persistence on AZA and PPPM
health care costs. Healthcare costs included both payer and patient paid
amounts under the medical and pharmacy benefit. Medical costs were further
broken out into IPHs, ambulatory, and other costs captured. Several sensitivi-
ty analyses were performed to confirm the robustness of the results such as
excluding patients with IPH prior to AZA initiation, and including patients with
<2 cycles of AZA.
Results: The baseline cost breakdown for MDS patients (n=225) who were
transfusion dependent and not receiving treatment are outlined in Figure 1.
Interestingly, the largest proportion of the medical costs for TD patients comes
from IPHs. In fact, the PPPM IPH costs among TD periods account for approx-
imately 65-75% of total health care costs - even at one year of their diagnosis.
A similar analysis was done for patients completing at least 2 cycles of AZA
(n=100) which suggested that the proportion of cost related to IPHs was clos-
er to 40%. This cohort averaged 6.3 cycles (median=5) with 24% of patients
completing at least 8 cycles. Importantly, completion of every additional AZA
cycle (baseline 7day analysis) was found to be associated with, on average, a
6% decrease in medical care costs (P=0.005) driven largely by an 18%
decrease in IPH costs (P<0.001) due to fewer medical events. Even a single
additional AZA cycle was found to be associated with 5% lower total health care
cost (P=0.006). These results also hold in the sensitivity analyses. As expect-
ed, an examination of medical needs of both TD and AZA treated patients led
infections as a frequent driver of IPHs.
Summary / Conclusion: Patients who persist with AZA therapy have lower
PPPM medical costs, driven by decreased expenditures on IPHs. This is con-
sistent with results identified in the AZA-001 clinical trial in which patients receiv-

ing AZA experienced reduced IPHs driven by less transfusions and need for IV
antibiotics, antifungals, and antivirals. These lower overall costs offset the
expected increase in continuing therapy based on the cost of drug alone.
Improving duration of therapy of AZA may not only optimize clinical outcomes
but may decrease cumulative costs of care among high risk MDS patients.

Figure 1. Average monthly hospitalization costs remain steady during TD
periods of up to 12 months.
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HEALTH CARE COSTS IN NEWLY-DIAGNOSED PERSONS WITH
MYELOFIBROSIS WITH MYELOID METAPLASIA: DATA FROM A US COM-
MERCIAL AND MANAGED MEDICARE POPULATION
C Bennett1, D Mahmoud2,* L Weber2, H Henk3
1College of Pharmacy, University of South Carolina, Charleston, 2Global Pric-
ing & Market Access, Celgene, Summitt, 3Optum, Eden Prairie, United States

Background: Myelofibrosis with myeloid metaplasia (MF) is a myeloprolifera-
tive neoplasm characterized by bone marrow fibrosis and abnormal blood cell
production. Median age of diagnosis is about 65 y and median survival, 5-6 y.
There are diverse treatment options but none are curative. Little is known about
overall health care utilization and costs in persons with MF.
Aims: Describe the economic burden of MF from a payer perspective.
Methods: US health plan data were assessed between 01 July 2002 to 30 June
2012 to identify enrollees newly diagnosed with MF (ICD-9-CM diagnosis codes
238.76), which includes idiopathic myelofibrosis, myelofibrosis with myeloid
metaplasia, and primary myelofibrosis. Enrollees were required to be continu-
ously enrolled in a commercial or Medicare Advantage plan with a medical and
pharmacy benefit for six months before diagnosis and were followed until they
dis-enrolled from the health plan or until the end of the study period (30 June
2012). Enrollees <18 y were excluded. Health care costs included all reim-
bursed amounts to the provider from the health plan and enrollee (e.g., co-pay-
ments, co-insurance). Costs were captured in the six months before diagnosis
of MF and the year following diagnosis. Cost analyses were conducted from
the payer perspective.
Results: 365 newly diagnosed enrollees with MF persons were identified. Aver-
age of duration of follow-up was 26±21 mo. (range: 1- 69 mo) with 120 (33%)
were enrolled <1 y. Median age was 66 y (range, 19 - 87 y). The majority of
people were 65 y or older (196, 54%) with 134 enrollees (37%) age 44- 64 y.
Most people age ≥ 65 y were Medicare enrollees (60%), however, there were
substantial numbers of older people with commercial insurance (40%). 
Total health care costs in the 6 mo before diagnosis of MF averaged $2,525 ±
5,261. In the year after diagnosis, total health care costs average $10,523 ±
51,654 even though 33% of the persons were enrolled less than the entire
year (disenrollment may be due to a change in insurer or death). Approximate-
ly 81% of costs were for medical services with a smaller fraction (19%) for
drugs dispensed via retail pharmacies. However, mean costs of subjects with
evidence of anemia treatment (i.e., RBC transfusions or ESA use), are 85%
greater than among those without evidence of anemia treatment (p-value <
0.001).
Summary / Conclusion: Total health care costs for persons with MF in the US,
enrolled in a commercial or Medicare Advantage health plan, increase follow-
ing diagnosis. Average health care costs among those with evidence of ane-
mia are significantly greater than those without evidence of anemia. Treat-
ments that control anemia have the potential to reduce costs in this MF popu-
lation.
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THE IMPACT OF UNRESTRICTED FUNDING ON HAEMATO-ONCOLOGY
TREATMENT CHOICE
T Todd1,* A Nassar2, W Thomas1, R Powell3, K Scatchard2
1Haematology, 2Oncology, 3Research and Development, The Royal Devon and
Exeter Hospital, Exeter, United Kingdom

Background: In England funding for treatment of haematological cancers is
routinely available for nationally approved treatments, often costing < £30 000
per QoL adjusted year, supplemented by geographically variable locally agreed
treatments, often at a multi-hospital network level, usually of older and cheap-
er treatments, such as R-CHOP for high grade B-Cell lymphoma. Following con-
cerns about inferior survival rates, in October 2010 the UK government made
additional funding for anti-cancer treatments available to 10 regions in England
(The Cancer Drugs Fund). Uniquely amongst these the South-West region,
with a population of approximately 6 million served by 18 hospitals grouped into
5 networks, did not set any limits on drug choice or treatment cost for which cli-
nicians could request funding. All treatments supported by the local hospital mul-
tidisciplinary team and for which adequate supportive evidence was supplied
were to be funded until no funds remained. The adequacy of supportive evi-
dence for applications was reviewed by a panel of same specialty senior doc-
tors. 
Aims: What treatments haematologists seek when funding is unrestricted. The
level of evidence informing treatment choice. How well patients match the evi-
dence used to treatment choices. Funding utilisation variability between haema-
tology treatment centres
Methods: Funding applications between October 2010 and September 2012
were reviewed. Demographic, treatment line, regimen/drug requested survival
from funding approval date, requesting site and expenditure were extracted.
50applications were randomly selected and the supporting evidence reviewed
and quality rated using the GRADE system.
Results: There were 596 applications for haematology and 1772 for oncology
patients in this time. Complete data was available for 346 haematology appli-
cations, the rest containing some missing fields. In both specialties applications
for men: women ratio was 2:1. Haematologists were significantly less likely
than oncologists to seek treatment at 5th line and beyond (Chi squared, P<0.05).
10% of haematology treatment requests were based on data published in
abstract only and only 15% on meta-analyses or phase III randomised control
trials, the rest were based on case series, unrandomised phase II studies or
opinion pieces. Only 5% of patients did not match the supporting evidence. The
haematology commonest drugs requested were Rituximab (61% applications),
Bendamustine (26%, 19% together with Rituximab), Bortezomib (11%, 6% with
rituximab), lenalidomide (5%), ofatumumab (2%) and brentuximab (2%). There
were up to 3 fold differences in funding uptake per population served both
between networks and between individual haematology services of compara-
ble treatment capability within and across those networks.
At an average funding request per patient of £13 043 80% of haematology
patients survived more than 300 days from funding approval compared to 54%
of oncology patients at an average of £15800. 
Summary / Conclusion: Removal of funding restrictions on haemato-oncolo-
gy treatments show that haematologists are much less likely to pursue thera-
py beyond 4th line than oncologists though survival for haematology patients is
greater at lower cost, potentially reflecting more effective therapy and/or greater
use of palliative care. Many chemotherapy choices are based on evidence rat-
ed as low or very low quality, and twice as many men receive treatment as
women. 62% of expenditure was on only 2 drugs while differences in funding
uptake suggest large differences in practice between similar haematology serv-
ices. 
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PATIENT SAFETY AND CLINICAL EFFICIENCY GAINS FOLLOWING
IMPLEMENTATION OF AN INTEGRATED HEALTH INFORMATION SYSTEM
IN EAST LONDON.
C Freeman1,* K Atkinson1, D Hart1, L Bowles1, C Gutteridge1
1Department of Haematology, The Royal London Hospital, Barts and the Roy-
al London NHS Trust, London, United Kingdom

Background: Digitisation of care records and pathways is a global ambition in
healthcare designed to prevent patient harm and to harness the efficiency sav-
ings that result from advanced use of data and information systems. We report
on our experience of using an integrated health information system (Cerner Mil-
lennium) in the clinical haematology department at the Royal London hospital,
which is part of Barts NHS Healthcare Trust, a large academic health science
system in East London. 
Aims: To evaluate how the Electronic Health Record (EHR) supports efficient
service provision in the clinical haematology department: referrals and outpa-
tients, clinical handover, day care admissions and episode coding for health
analysis and billing.
Methods: Quantitative and qualitative data sets were collected by use of data-
base analytical tools, semi-structured observation of clinical interactions and
review of ICD 10 coding used to generate Health Related Groups (HRGs) data

for billing in the NHS. 
Results: Referrals: 55% of patients attending the department from general
practitioners were referred using the national Choose and Book system, an
electronic referral system supplied to all English GPs. These referrals were
reviewed online by 5 senior haematologists. Accepted referral letters appear
automatically in the EHR. Inappropriate referrals were directed to other clini-
cians or returned back to the referring GP. Outpatients: 66% of patients attend-
ing the department had at least one SNOMED clinical term added to the EHR
at the point of first attendance. All patients with haemostasis or haemoglobin
disorders are fully SNOMED termed and these data are used to ensure that the
correct treatment protocols are attached to every patient record. These data are
actively used by non-specialist clinicians in the emergency department with
96% of patients reviewed and treated within 4 hours of arrival. Handover:
Patient EHRs are projected to the whole team at least once weekly. 66% of
patients had documented care pathways – all patients with haemophilia and
sickle cell disease had EHR related protocols. Review of online laboratory data
resulted in case management changes in 3% of patients. Images were reviewed
in 25% of handovers and handover to specialist nurses for extended follow-up
was agreed in 19% of cases. Day unit/ambulatory care: Over a three month peri-
od, 431 blood tests were performed with all results reviewed, validated and
management plans documented in EHR. A total of 288 transfusions were
administered with detailed haemovigillance data recorded electronically. 132
venesections, 111 haemophillia treatments and 68 infusions (parenteral
iron/immunomodulatory therapy) were administered and management docu-
mented. 100% of nursing notes, management plans and physician reviews are
documented in the patients’ electronic health record. Coding: SNOMED Clini-
cal terms entered at the point of care by clinicians are reviewed by the hospi-
tal coding team and used to develop depth of coding ICD 10 which improves
public health data and income recovery through billing. The average number
of diagnoses coded per Clinical Haematology episode is 3.7, which is above
the peer average of 3.2. 
Summary / Conclusion: Full implementation of an electronic system has sig-
nificant benefits for patients and service provision. Haematology care depends
heavily on decisions based on laboratory data and precise communication of
care plans, we believe that the EHR is an invaluable tool in delivering efficient,
cost-effective and safe patient care.

P513

PHARMACOLOGICAL DRUG EXPENDITURE OF FIRST-LINE INDOLENT
NON-HODGKIN LYMPHOMAS IN SPAIN
G Debén1, J Collar2,*
1Hematology Dept., Complejo Hospitalario de La Coruña, La Coruña, 2Medical
Dept., Mundipharma Pharmaceuticals Spain, Madrid, Spain

Background: Non-Hodgkin lymphomas (NHL) are a group of different hema-
tological neoplasms which are the sixth most common cancer in many devel-
oped countries. Indolent Non-Hodgkin lymphomas (iNHL) are a subtype of NHL
characterized by a chronic relapsing-remitting disease course, with patients
usually exposed to several successive treatment courses. These indolent sub-
types represent 40% of all NHL. Patients with iNHL in advanced stages and
high-tumour burden usually receive front-line chemoimmunotherapy, Rituximab
(Rtx) + chemotherapy, during the so called induction phase, followed by main-
tenance therapy with Rtx in patients who achieve at least a partial response at
the end of the induction phase, as it is recommended by several Clinical Guide-
lines.
Aims: Analyze the different therapies used and the drug expenditure associat-
ed to the first line treatment phase of iNHL in Spain (considering induction plus
maintenance phases). 
Methods: Based on recent market research data (IMS Oncology Analyzer™,
2nd quarter wave in 2012) a total year population of 3,906 iNHL patients were
estimated under induction treatment. An extrapolation of 2 previous years data
was used to estimate the patients under maintenance therapy for the same time
period, assuming that only those iNHL patients with a follicular lymphoma (FL)
who would have achieved, at least, a partial response during the induction
phase would receive maintenance therapy. Ninety percent of the patients would
persist on maintenance therapy during the first year, and 80% during the sec-
ond year. Cost analysis was carried out from the perspective of the Spanish
Health System. Pharmaceutical expenditure on cytostatic agents and Rtx was
analyzed, excluding other medical costs. The drug costs were based on the offi-
cial ex-factory prices (EFP), discounting the price reduction established in 2010
by the Spanish Government. A deterministic sensitivity analysis (SA) was per-
formed, switching the most relevant variables included in the analysis, to con-
firm the results robustness. 
Results: Drug treatment expenditure in 1st line iNHL is above € 53.6 Mio/year
in Spain. Almost 2/3 of this expenditure would be consumed during the induc-
tion phase and about €20 Mio/year would represent the expenditure dedicated
to maintenance therapy with Rtx in FL responder patients. During the induction
phase, the chemoimmunotherapies most widely used by far were R-CHOP
(42%) and R-CVP (25%), although other 40 different therapies were identified.
Rtx treatment cost also represents more than 90% of the pharmaceutical expen-
diture during this induction phase.
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Summary / Conclusion: First line treatment of iNHL has not a very high eco-
nomic impact cost in Spain, compared to other cancer pathologies. The main
drug costs are based on the wide Rtx utilization. Nevertheless, Rtx treatment
has also undoubtely represented a very relevant turning point in the outcomes
of this pathology, with a remarkable therapeutic clinical improvement in terms
of increasing response rates and prolonging the progression-free survival time
in patients affected by this pathology. 
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A SYSTEMATIC REVIEW OF ECONOMIC ANALYSES, UTILITY,
RESOURCE USE, AND COST ESTIMATES OF FIRST-LINE TREATMENTS
FOR CHRONIC LYMPHOCYTIC LEUKEMIA 
J Brockbank1, C Stapelkamp2, A Haiderali3,*
1RTI Health Solutions, Manchester, 2GlaxoSmithKline, Stockley Park, United
Kingdom, 3GlaxoSmithKline, Collegeville, United States

Background: Fludarabine/cyclophosphamide/rituximab (FCR) is the standard
of care as first line treatment for healthy, fit patients with chronic lymphocytic
leukemia (CLL). Patients with CLL are often elderly and many suffer from
comorbidities which tend to make them inappropriate for fludarabine-based
therapies. A number of therapeutic options are available for these medically
less-fit or ‘slow-go’ patients.
Aims: The objective of the systematic review was to identify published econom-
ic evaluations of first-line treatments of CLL. The review also identified pub-
lished estimates of utility, resource use, and costs that could be relevant to the
economic evaluation of these first-line treatments for CLL.
Methods: The following electronic databases were searched for publications
from the last 15 years (without limitations on language): MEDLINE, MEDLINE
In-Process, EconLit, Embase, BIOSIS, and the Cochrane Library. Reference
lists of relevant papers were searched manually. Conference proceedings from
January 2010 to 2012 also were searched. Articles were screened for relevance
by two independent researchers using predefined inclusion and exclusion cri-
teria. Titles and abstracts were first screened (level 1) for relevance, and then
full-texts were obtained and screened (level 2) for those articles that had
appeared relevant at level 1.
Results: A total of 51 articles were identified from level 1 screening, 19 of
which were deemed relevant after level 2. These related to 18 unique studies,
five of which were economic analyses. Of these five, four studies were in flu-
darabine-ineligible patients; three reported cost-effectiveness estimates for
bendamustine (B) and one reported estimates for chlorambucil (Chl) monother-
apy. Incremental cost-effectiveness ratio estimates reported for B versus Chl
monotherapy were £11,960 per quality-adjusted life-year (QALY) [United King-
dom, year 2009] (Woods et al., 2012; Napp Pharmaceuticals, 2010), £10,621
per QALY [Scotland, year 2010] (Napp Pharmaceuticals, 2011), and $50,763
per QALY [United States, year 2009] (Malin et al., 2010).
Four utility studies were identified from level 2 screening. Beusterien et al.
(2010) elicited utility values for CLL health-state descriptions from United King-
dom general population samples using the standard gamble technique. Fergu-
son et al. (2008) and Tolley et al. (2012) elicited utility values for CLL health-
state descriptions from United Kingdom general population samples using the
time trade-off technique. Estimates reported by Beusterien et al. (2010) were
substantially higher than those reported by Ferguson et al. (2008) and Tolley
et al. (2012). Utility weights referenced to Knauf et al. (2009) were mapped from
European Organisation for Research and Treatment of Cancer’s Quality of Life
Questionnaire-Core 30 data to the EuroQol EQ-5D.
Data from nine resource use and cost studies were extracted, three of which
studied patients receiving fludarabine. Resources included drugs, hospitaliza-
tions, physician visits, administrative costs, adverse events, tests and proce-
dures, and productivity losses. The majority of the studies were performed in
the United States.
Summary / Conclusion: In summary, there is increased interest in the eco-
nomic evidence regarding the cost-effectiveness of frontline interventions aimed
at patients with CLL. However, there is wide variation in the methods used, lim-
iting the impact of these analyses. The quality of economic evaluations should
be increased to inform better the decision makers and clinicians. 
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A COST-BENEFIT ASSESSMENT OF TREATMENT (TX) FOR NEWLY DIAG-
NOSED MULTIPLE MYELOMA (NDMM) PATIENTS: AN EFFICIENCY FRON-
TIER APPROACH 
S Guo1,* C Pelligra1, Z Icten1, A Altincatal2, F Rodrigues3, M Monzini4, K Knopf5
1Health Economics, 2Biostatistics, United BioSource Corporation, Lexington,
MA, United States, 3Celgene Management, Boudry, Switzerland, 4Celgene
Corporation, Summit, NJ, 5Sutter Health, California Pacific Medical Center,
San Francisco, CA, United States

Background: Access to cancer Tx can be constrained in certain countries due
to cost-effectiveness requirements. The efficiency frontier (EF) shows the trade-
off between costs and benefits of available Tx for a particular therapeutic area
and identifies the regimens which provide the most value for a given level of
cost.
Aims: An EF approach was used to conduct a cost-benefit analysis of four Tx
in NDMM stem cell ineligible patients ≤75 years which included: melphalan
and prednisone (MP), MP with lenalidomide as induction therapy followed by
lenalidomide as maintenance therapy (MPR-R), MP with bortezomib (VMP), MP
with thalidomide (MPT).
Methods: A cost-effectiveness model was developed to perform this assess-
ment from a US payer perspective. Time to progression (TTP), adverse events,
QALYs, life years (LYs) and costs for 1st-line Tx were estimated using a Markov
approach, while a Tx algorithm was used to estimate post-progression sur-
vival, QALYs, and costs for subsequent Tx. 75% and 25% of the MPR-R treat-
ed patients and 25% and 75% of the patients receiving other regimens were
assumed to receive bortezomib- and lenalidomide-based 2nd-line Tx, respec-
tively. TTP for all the 1st-line Tx were estimated with data from the MM-015 tri-
al and a network meta-analysis of published studies. TTP data for subsequent
lines of Tx were obtained from a post-hoc analysis of MM-015 trial and other
published studies. Utility values for different health status were drawn by map-
ping QLQ-C30 data collected from MM-015 onto EQ-5D scores. Costs (in 2013
USD), including those of treatments, adverse events, and routine monitoring,
were obtained from various public databases. All costs and outcomes were dis-
counted at 3% per annum.
Results: MPR-R resulted in more discounted LYs and QALYs per patient than
MP, VMP and MPT. MPR-R also incurred the lowest lifetime Tx cost per patient
next to MP. VMP and MPT were dominated by MPR-R. MP and MPR-R were
the only two Tx defining the EF for QALYs (Figure 1) and LYs. The likelihood
of MP, MPR-R, VMP, MPT being on the EF based on QALYs were 97%, 96%,
19%, and 3%, respectively. Similar results were observed for LYs.
Summary / Conclusion: The analysis suggests that for NDMM patients ≤75
years who are ineligible for stem cell transplantation, MPR-R is the most effi-
cient among all analyzed treatments having a greater clinical benefit than MP.

Figure 1. NDMM efficacy frontier.
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EVALUATION OF A NOVEL STRATEGY OF TRIAGE IN THE HEMATOLOGY
AMBULATORY SETTING
J Slusar1,* S Couban1,2, S Shivakumar1,2
1Dalhousie University, 2Hematology, Capital District Health Authority, Halifax,
Canada

Background: Demand for specialty assessment and care often exceeds the
capacity to provide it. In 2010, at our academic referral centre, the wait-time for
patients referred with non-urgent hematologic problems exceeded 6 months
and, considering the rate of growth in requests for consultation, some patients
may never have been seen. We sought to change our triage system to better
manage the limited capacity of hematologists to see new patients. In 2010,
444 letters were written by a hematologist at Capital District Health Authority in
Halifax, NS to referring practitioners. These letters, written in response to
requests for consultation from practitioners, reviewed the patient’s hematolog-
ic abnormality (for example, leukopenia), suggested possible causes of the
abnormality, and provided a recommended course of action for follow-up.
Patients were then managed by their referring practitioner based on the recom-
mendations in the letter and not assessed by the specialist.
Aims: The objectives of this study were to 1) characterize the cohort of patients
for whom written recommendations were provided and 2) assess whether the
written recommendations were a helpful and satisfactory alternative for the
referring practitioner.
Methods: The study was conducted at a teaching hospital in Halifax, NS, Cana-
da. All patients referred to the hematology clinic in 2010 who received written
recommendations were included in the study. Follow-up was conducted 1 year
after the date of written recommendations. All practitioners who were sent rec-
ommendation letters received a practitioner satisfaction survey comprised of 7
“yes or no” questions.
Results: 444 patients were managed by written recommendations [male 49%
(n=220); females 51% (n=224)]. Common reasons for referral to the hematol-
ogy clinic were mild leukopenia (17%; WBC between 3.0x109/L and the lower
limit of normal), mild to moderate thrombocytopenia (21%; platelet count
between 51,000x109/L and the lower limit of normal) and mild anemia (22%;
hemoglobin between 100 g/L and the lower limit of normal). The average wait-
time for providing written recommendations was 151 days (range: 0-623). No
further follow-up was recommended for 22% of patients for whom written rec-
ommendations were written. At 1 year follow-up, 13% (n=58) had complete
resolution of the abnormality for which they were referred and in 45% (n=201),
the abnormality had remained stable. There was a single hematological-relat-
ed death within the year follow-up in a patient who had declined further med-
ical investigations and intervention. In 1% of patients (n=4), the patient’s hema-
tological abnormality worsened over the 1 year of follow-up. Of the 203 refer-
ring practitioners who responded to the satisfaction survey, 95% were pleased
to receive recommendations in this manner and 90% said they would be sat-
isfied with written recommendations in the future.
Summary / Conclusion: Our review of the practice of providing written rec-
ommendations to referring practitioners in response to a request for consulta-
tion suggests that there is a group of patients with hematologic abnormalities
for whom this practice is safe and reasonable. In the year of follow-up, the
majority of these abnormalities either resolved or remained stable. The posi-
tive response from the practitioners who were surveyed suggests that this
endeavor has been well received. Future work will be undertaken to determine
whether patients are satisfied with this approach and whether this leads to ben-
efits in continuing health education as measured by a decrease in requests for
referral.
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THE COST OF TREATING CHRONIC MYELOID LEUKEMIA (CML) AND THE
COST OF ACHIEVING 1 MAJOR MOLECULAR RESPONSE (MMR) UNDER
DIFFERENT TKIS IN GREECE
S Gigantes1,* M Geitona2, S Delimpasi1, M Hatzikou3, N Harhalakis1
1Hematology, Evangelismos Hospital, Athens, 2Social Policy , University of
Peloponnese, Corinth, 3Health Economics, Novartis Hellas, Metamorfosis,
Greece
Background: Innovative treatments have transformed CML into a chronic dis-
ease mostly managed in outpatient care.
Aims: This study aimed to estimate the cost of treating patients with CML
including cost of adverse events and the cost for achieving one Major Molecu-
lar Response (MMR) under different Tyrosine Kinase Inhibitors (TKIs) in
Greece.
Methods: A retrospective study was performed in the Heamatology Department
of Evangelismos General Hospital of Athens. Study sample consisted of all
patients (n=79) who visited the hematology outpatient unit of the hospital from
January 2007 to December 2011. Cost analysis was based on patient’s direct
cost, including cost of personnel, supplies, medication, laboratory and imaging
tests, infrastructure and various other on-site costs. Mean annual cost per
patient was elaborated separately in outpatient and inpatient care. Inpatient
costs mostly refer to the treatment of adverse events. Cost analysis is based
on each year’s NHS prices transformed in 2013 values and the National Health
System (NHS) perspective has been used. The results of the costing analysis
were used to estimate the cost of achieving 1 MMR under different TKIs in
Greece. The MMR and AE rates were taken from the CML-CP frontline trials
–DASISION (dasatinib 100mg QD vs. imatinib 400mg QD) and ENESTnd (nilo-
tinib 300mg BID vs imatinib 400mg QD). Patient’s number needed to treat
(NNT) was calculated as the inverse of the MMR rate by 12 months (1/MMR)
per. Costs of adverse events were multiplied by the incidence rates reported in
the trials.
Results: The mean annual cost per patient in chronic phase of Myeloid
Leukemia treated in outpatient care is estimated at €22.972. The most frequent
adverse events managed were anemia (n=7, 9% of patients) and neutropenia
(n=12, 15% of patients). Mean hospitalization cost per patient due to the treat-
ment of adverse events is as follows: for anemia €2.193 and neutropenia of
€1.312. The cost of treating anemia corresponds to 9.5% of the overall cost of
treatment and the cost of neutropenia about 5,7%. Annual cost of newly diag-
nosed patients in 2011 was estimated at €14.493, 41% lower than the respec-
tive cost of non-newly diagnosed patients the same year (€24.558). The med-
ication and hospitalization cost in order to perform a transplantation has been
estimated at €22.955, without taking into consideration the cost of graft. The
number needed to treat with nilotinib was 51% lower than the imatinib NNT in
ENESTnd (1.8 vs. 3.7) and the dasatinib NNT was 39% lower that the IM NNT
in DASISION (2.2 vs. 3.6). Annual cost of nilotinib including cost of AEs is esti-
mated at €27.339, dasatinib €35.566 and of imatinib €21.782. The cost of
achieving 1 MMR is €49.707 for nilotinib, €77.317 for dasatinib and €80.675 for
imatinib. Therefore, the cost of achieving 1 MMR with nilotinib is lower by
35,71% vs. dasatinib and 38% vs. imatinib.
Summary / Conclusion: Innovative treatments for CML have resulted in treat-
ing patients in outpatient care with lower adverse events and consequently
lower cost. The NNT findings and the differential cost of managing AEs in each
treatment from this evaluation suggests that nilotinib provides better clinical
outcomes and would result in lower costs for hematologic AE management
from the perspective of the Greek NHS.
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A CALL FOR A STANDARDISED MEASUREMENT OF HAEMOGLOBIN IN
THE REPUBLIC OF IRELAND
J O’ Sullivan1,* T McNamee2, J Harrington2, I Perry2, M Cahill1
1Haematology Department, Cork University Hospital, 2Department of Epidemi-
ology and Public Health , University College Cork, Cork, Ireland

Background: Diagnosis of anaemia is considered when the haemoglobin lev-
el is below the lower limit of the reference range used by a laboratory and ery-
throcytosis is diagnosed when the level exceeds the upper limit. Variation in the
level of the upper and lower limit will affect diagnosis of these conditions and
referral rates.
Aims: To assess and quantify the variation in haemoglobin reference ranges
for adults in Irish laboratories in the context of findings on haemoglobin con-
centrations from a large, nationally representative sample of Irish adults.
Methods: Haemoglobin reference ranges used in laboratories in Ireland for
adult men and women were obtained via phone contact, email correspondence
or laboratory/hospital websites. Data was also obtained on the type of analyser
used in each laboratory and on the source of the reference ranges. Haemo-
globin levels were measured in a sample of 1,133 men and women aged ≥45
years, participants in the 2007 Irish National Survey of Lifestyle Attitudes and
Nutrition (SLAN 2007).
Results: Haemoglobin is tested for both men and women in 53 laboratories and
for women alone in 5 laboratories. In adult men, the lower limit varied from 13-
14 g/dL and the upper limit from 16.7-18.5 g/dL. In adult women, the lower lim-
it varied from 11-12.5g/dL and the upper limit from 14.8-16.5g/dL. At least 16
different analysers were used across the laboratories. Standard haematology
textbooks were the source of reference ranges in at least 6 laboratories. 
Of the representative sample from SLAN 2007, 546 (48.2%) were men and 587
(51.8%) were women. Biomnis laboratory reference range was used as the
“gold” standard using Sysmex XE 2100 analyser (13.5-17.2 g/dL in adult men,
11.3-15.2g/dL in adult women). A suggested reference range was extrapolat-
ed from the SLAN data using the mean (15.2 g/dL for men, 13.9 g/dL for
women) and standard deviations (1.2 g/dL and 1g/dL). For men, this is 12.9-
17.7 g/dL and 11.9-15.9 g/dL for women. Applying the spread of reference
ranges to the SLAN population, diagnosis of anaemia for men would range from
2.8% to 8.5% for a lower limit of 13-14g/dL. Diagnosis of erythrocytosis would
range from 6.8% to 0.04% for an upper limit of 16.7-18.5g/dL. For women,
diagnosis of anaemia would range from 0.7% to 7.3% for a lower limit of 11-
12.5 g/dL and for diagnosis of erythrocytosis from 13.7% to 1.0% for an upper
limit of 14.8-16.5 g/dL.
Summary / Conclusion: There is wide variation in lower and upper haemo-
globin limits, with an almost 2 g/dL difference at the upper limit in both genders.
A variety of analysers are used in the laboratories and the sources of the ref-
erence ranges vary from samples of local healthy volunteers to standard
haematology textbooks. On comparing the ranges to the SLAN data, there
was substantial variation in the proportion of the population diagnosed with
anaemia or erythrocytosis. Given that a diagnosis of anaemia often generates
referrals for resource intensive investigations such as endoscopy, overdiagno-
sis has significant health and resource implications. Similarly, underdiagnosis
due to an inappropriate lower limit is a matter of concern. Our data highlights
the need to standardise haemoglobin reference ranges in laboratories through-
out the Republic of Ireland. 
We would like to acknowledge the SLAN 2007 Consortium led by Professor
Hannah McGee.
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DEMAND MANAGEMENT IN A UNIVERSITY LABORATORY IN THE WEST
OF IRELAND; THE FINANCIAL BENEFIT OF DISTRIBUTION OF LOCAL
GUIDELINES FOR VITAMIN B12 AND FOLATE TESTING.
A Chonfhaola1,* M Crowley1, M O’Riain1, M Murray1
1Department of Haematology, Galway University Hospital, Galway, Ireland

Background: Laboratory medicine services are critical to delivering high qual-
ity patient care. Despite diminishing resources, the demand for laboratory serv-
ices is rising exponentially. Balancing clinicians’ access to investigations and
a laboratory’s ability to manage its demands is vital, so that limited resources
can be used to deliver high quality patient care. A review of ordering practices
of general practitioners (GPs) using the laboratory at Galway University Hos-
pital (GUH) was performed. There was a 185% increase in Vitamin B12 and
folate testing between 2004 and 2011 in GUH. As these were invariably request-
ed in association with a ferritin level, this equated in 2011 to €376,522 in assay
cost alone. There was no appropriate indication for testing identifiable on the
majority of requests. While the majority of GPs knew the appropriate indications
for B12 and folate testing when surveyed, this was not reflected in their prac-
tice[1]. Evidence based guidelines are critical for achieving best practice in
medicine. The most recent international guidelines for Vitamin B12 testing are
the 1994 British committee for standards in haematology (BCSH) guidelines[2].
Education of clinicians requesting investigations is imperative to bring about a
change of practice[3].
Aims: 1.) To distribute local guidelines to all general practitioners using the lab-
oratory at GUH. 2.) To evaluate the effect of distribution of these guidelines.
Methods: In August 2012 local guidelines for Vitamin B12 testing were distrib-
uted to all general practitioners using the laboratory at GUH. 200 random
request forms were audited in October 2012 to ascertain if the distribution of
guidelines had resulted in a change of practice. The monthly requests for Vita-
min B12 from 2011 and 2013 were compared.
Results: B12 and folate testing fell from 96,544 in 2011 to 87,411 in 2013. This
decrease is visible following two points of communication with GPs; distribu-
tion of a survey on indications for B12 testing and distribution of local guide-
lines for B12 testing. Fatigue and routine screening as clinical indications for
B12 testing fell from 27% to 16.2%, and 17% to 8.3% respectively.
Summary / Conclusion: Distribution of guidelines for Vitamin B12 and folate
testing has led to a reduction in inappropriate testing. This equates to an esti-
mated saving of €35,620 - €52,767 in our institution in 2012. Education of cli-
nicians and involvement of stakeholders in policy changes are effective ways
to bring about a change in clinical practice.

References
1. Laboratory Medicine Resource Management in Times of Austerity: An Oppor-

tunity to Rationalize Services Using Vitamin B12 and Folate Testing As an
Example. Crowley et al. Blood (ASH Annual Meeting Abstracts) 2012 120:
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2. Guideline on the investigation and diagnosis of cobalamin and folate defi-
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PHASE 1 STUDY OF SINGLE AGENT CC-292, A HIGHLY SELECTIVE BRU-
TON’S TYROSINE KINASE (BTK) INHIBITOR, IN RELAPSED/REFRACTO-
RY CHRONIC LYMPHOCYTIC LEUKEMIA (CLL) AND B-CELL NON-HODG-
KIN LYMPHOMA (B-NHL)
J Brown1,*, W Harb2, J Sharman3, B Hill4, S Ma5, T Miller6, M Schreeder 7, P
Barr8, J Foran9, J Gabrilove10,  Kelly11, Ja Burger12, E Barnett13, J Marine13,
P Nava-Parada13, A Azaryan14, J Mei13, T Kipps15
1Dana-Farber Cancer Institute, Boston, MA, 2Horizon Oncology Center,
Lafayette, IN, 3Willamette Valley Cancer Institute and Research Center/US
Oncology Research, Eugene, OR, 4Department of Hematologic Oncology and
Blood Disorders, Cleveland Clinic Taussig Cancer Institute, Cleveland, OH,
5Robert H. Lurie Comprehensive Cancer Center, Feinberg School of Medicine,
Northwestern University, Chicago, IL, 6University of Arizona Cancer Center,
Tucson, AZ, 7Clearview Cancer Institute, Huntsville, AL, 8Hematology/Oncolo-
gy, University of Rochester Medical Center, Rochester, NY, 9Division of Hema-
tology and Medical Oncology, Mayo Clinic Florida, Jacksonville, FL, 10Mount
Sinai School of Medicine, New York, NY, 11CTRC Institute for Drug Develop-
ment, University of Texas Health Science Center at San Antonio, San Antonio,
TX, 12Department of Leukemia, The University of Texas M.D. Anderson Can-
cer Center, Houston, TX, 13Clinical R&D, Hematology/Oncology, Celgene Cor-
poration, Summit, NJ, 14Global Drug Safety and Risk Management, Celgene
Corporation, Berkeley Heights, NJ, 15Division of Hematology-Oncology and
Central Office of CLL Research Consortium, Moores Cancer Center, Universi-
ty of California San Diego, La Jolla, CA, United States

Background: CC-292 is an oral, highly selective, small-molecule covalent inhi-
bitor of BTK, a kinase that plays an important role in the biology of B-cell mali-
gnancies, such as CLL and B-NHL.
Aims: To investigate safety, dose limiting toxicities (DLT), and clinical activity
of CC-292 monotherapy in patients (pts) with relapsed or refractory (R/R) CLL
and B-NHL.
Methods: Cohorts of 3 to12 eligible pts with R/R CLL or B-NHL after ≥1 prior
therapy received CC-292 at doses of 125, 250, 400, 625, 750, and 1000 mg
QD or 375 and 500 mg BID. An expansion cohort of CLL pts at 750 mg QD was
also tested. All pts received continuous dosing in 28-day cycles until progres-
sive disease or intolerable toxicity. Clinical activity in CLL and NHL pts was
investigator assessed per the 2008 IWCLL criteria and updated IWG Criteria
for Malignant Lymphoma, respectively. Preliminary safety and clinical activity
for all pts enrolled as of cutoff date Feb 22, 2013 are reported.
Results: We evaluated 86 pts (23 B-NHL, 6 Waldenstrom’s Macroglobulinemia,
57 CLL/SLL) across all doses for safety, including 25 expansion cohort CLL pts
who received 750 mg QD. Median age was 65 (29-89) and median prior thera-
pies was 3 (1-12). Of the 57 CLL pts, 39 (68.4%) had at least 1 high risk factor,
including 30 (52.6%) with unmutated IGHV, and 26 (45.6%) with del11q22 (12
pts), del17p (14 pts), or both (2 pts). Median time on therapy for all pts is 144 days
(13-515). 3 DLTs have been reported and include thrombocytopenia (400mg),
pneumonitis (1000 mg) and altered mental status (500 mg BID). The MTD has
not been reached. Most frequent treatment emergent AEs in ≥10% of pts regard-
less of causality were diarrhea, fatigue, thrombocytopenia, neutropenia, nausea,
headache, muscle spasm, respiratory infections, cough, anemia, abdominal pain,
supraventricular arrhythmias, vascular disorders, peripheral edema, and dysgeu-
sia; the majority of which were Gr1 and Gr2. All 17 efficacy-evaluable B-NHL pts
reached stable disease (SD); 7 continue to show SD (mean treatment duration
226.8 days [64-522]): 2 DLBCL, 2 FL, 2 MCL, 1 NMZL. 1/17 pts reached partial
response (PR): a marginal zone lymphoma pt who started at 250mg and esca-
lated sequentially up to 750 mg QD, achieving a PR at Cycle 16. Of 50 efficacy-
evaluable CLL pts, 17 (34%) achieved PR. Of those, ALC increases occurred in
10 pts but resolved in 5 pts. Of 57 CLL pts enrolled, 53 were evaluable for ≥11
lymph node assessment; 24 (45%) showed lymph node reduction of ≥50% as
best response. While cohort numbers are small, and many pts in early treatment
cycles, ORR was 31% at 750 mg QD, 50% at 1000mg QD, and 66.7% at 375mg
BID. Most pts at 500 mg BID are not yet eligible for response evaluation.10 PRs
were sustained through at least 2 efficacy evaluations and 10 had poor risk fac-
tors, including unmutated IGHV (8), del11q (3) and/or del17p (2). The median
duration of treatment is ongoing at 176 days (16-473), and 2 CLL pts have been
on treatment for over 15 cycles, both initiating treatment at 400 mg QD and expe-
riencing nodal reduction of 32% and 27% respectively.
Summary / Conclusion: This dose-finding study demonstrates that CC-292 is
generally well tolerated at doses ranging from 125-1000mg QD, and 375 and
500 mg BID. 17 CLL pts and 1 B-NHL pt achieved PR at doses of 750 mg QD,
1000 mg QD, 375 mg BID and 500 mg BID. Significant nodal reduction and PRs
were seen in these heavily pre-treated CLL and B-NHL pts.
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SILENCING OF BRUTON’S TYROSINE KINASE BY RNA INTERFERENCE
INDUCES APOPTOSIS IN PRIMARY CHRONIC LYMPHOCYTIC LEUKEMIA
CELLS
E Bojnik1,*, F Autore2, L Laurenti2, D Efremov1
1Molecular Hematology, International Centre for Genetic Engineering & Biotech-
nology, Monterotondo Scalo (Rome), 2Department of Hematology, Catholic
University Hospital A. Gemelli, Rome, Italy

Background: Signals propagated through the B cell receptor (BCR) are belie-
ved to play a key role in the initiation, maintenance and evolution of chronic lym-
phocytic leukemia (CLL). Drugs that can disrupt these signals have recently
emerged as potential therapeutic agents in CLL and several of them have
shown considerable activity in early clinical trials. Particularly promising res-
ponses have been obtained with ibrutinib, an orally bioavailable inhibitor of
BTK. However, as ibrutinib can potentially inhibit other targets in addition to
BTK, it remains unclear whether inhibition of this kinase is responsible for the
clinical responses. 
Aims: To determine whether BTK is an important therapeutic target in CLL.
Methods: Silencing of BTK in primary CLL cells was done by RNA interferen-
ce and nucleofection. Leukemic cell viability was analyzed by Annexin V/PI
staining. Downstream signaling events and expression of antiapoptotic pro-
teins were evaluated by immunoblotting or ELISA.
Results: BTK was efficiently silenced in primary CLL cells (n=31) by RNA inter-
ference, resulting in 60-90% reduction in protein levels compared to CLL cells
nucleofected with control siRNA. Silencing of BTK accelerated apoptosis in all
of the investigated cases (% viable cells nucleofected with control siRNA:
44±15, % viable cells nucleofected with BTK siRNA: 31±16, P<0.001). Induc-
tion of apoptosis by BTK silencing was observed across various prognostic
groups and was independent of IGHV mutation status, ZAP-70 and CD38
expression. To determine the mechanism responsible for apoptosis induction,
we evaluated expression of the antiapoptotic proteins Mcl-1, Bcl-2 and Bcl-xL
in samples transfected with control or BTK-specific siRNA. Silencing of BTK
resulted in reduced Mcl-1 expression, whereas the levels of Bcl-2 and Bcl-xL
remained unchanged. The reduced Mcl-1 expression was in part a consequen-
ce of caspase-mediated cleavage and in part a direct effect of BTK silencing,
as evidenced by the partial restoration of Mcl-1 expression in siBTK-transfec-
ted CLL cells pretreated with the caspase 3 inhibitor Z-VAD. BTK silencing also
reduced the levels of phospho-PLCγ2, phospho-CARD11 and nuclear NF-κB
p50, suggesting that BTK is a component of the pathway responsible for the
constitutive activation of NF-κB, a hallmark of CLL. Interestingly, BCR engage-
ment with anti-IgM induced only a marginal rise in phospho-PLCγ2 and phos-
pho-CARD11 levels, whereas the rise in phospho-AKT and phospho-ERK levels
was only marginally affected by BTK knockdown, altogether suggesting that
BTK does not play a major role in transducing signals induced by acute enga-
gement of the BCR.
Summary / Conclusion: This study shows that BTK expression is required for
CLL cell survival, confirming this kinase as an important therapeutic target in
CLL. An unexpected finding was the greater impact of BTK silencing on the acti-
vity of downstream signaling pathways in unstimulated than anti-IgM-stimula-
ted CLL cells. These findings suggest that BTK is primarily involved in transdu-
cing signals from the BCR and/or other receptors that do not depend on exter-
nal antigen, and provide the rationale for exploring combinations of BTK inhi-
bitors with other agents that target the BCR pathway.
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ENDOTHELIN-1/ETA RECEPTOR SIGNALING MEDIATES SURVIVAL,
DRUG-RESISTANCE AND MICROENVIRONMENTAL INTERACTIONS OF
CHRONIC LYMPHOCYTIC LEUKEMIA CELLS 
R Maffei1,*, J Bulgarelli1, S Fiorcari1, S Martinelli1, I Castelli1, V Valenti2, 
D Rossi3, G Bonacorsi1, P Zucchini1, D Vallisa2, V Gattei4, G Del Poeta5, 
F Forconi6, 7, G Gaidano3, F Narni1, M Luppi1, R Marasca1
1Department of Medical and Surgical Sciences, University of Modena and Reg-
gio Emilia, Modena, 2Hematology division, Piacenza Hospital, Piacenza,
3Department of Clinical and Experimental Medicine, Hematology division, Ame-
deo Avogadro University of Eastern Piedmont, Novara, 4Clinical and Experi-
mental Onco-Hematology Unit, Centro di Riferimento Oncologico, I.R.C.C.S,
Aviano, 5Hematology division, S.Eugenio Hospital and University of Tor Verga-
ta, Rome, Italy, 6CRUK Clinical Centre, Cancer Sciences Unit, University of
Southampton, Southampton, United Kingdom, 7Department of Clinical Medi-
cine and Immunological Sciences, University of Siena, Siena, Italy

Background: In tissue microenvironments, chronic lymphocytic leukemia
(CLL) cells interact with different accessory cells that provide signals for survi-
val, proliferation and drug-resistance. The endothelin axis, comprising endothe-
lins (ET-1, ET-2 and ET-3) and their receptors (ETAR and ETBR), has recent-
ly emerged as relevant player in tumor growth and metastasis. Several small
antagonists of ET-1 receptors are currently undergoing clinical trials as novel
agents in cancer therapy.
Aims: Here, we investigated whether ET-1/ETAR signaling pathway may repre-
sent a novel pathway involved in CLL maintenance and progression.
Methods: CLL cells isolated from untreated patients were cultured either in pre-
sence or absence of endothelial cell (HUVEC) layers. Apoptosis was evalua-
ted by flow cytometry using Annexin V/PI staining. ET-1 and ETAR expression
in CLL cells was evaluated by RT-PCR, ELISA, flow cytometry and immuno-
histochemical staining of CLL-infiltrated lymph nodes. Phosphorylation of Akt
and Erk was evaluated by western blot.
Results: CLL cells circulating in peripheral blood and infiltrating tissues secre-
ted ET-1 and expressed ETAR on cellular surface. When CLL cells were cul-
tured for 72 hours alone in complete medium, the addition of recombinant ET-
1 peptide at 1 nM, 10 nM and 100 nM determined a 4.1-, 5.9- and 6.7-fold
increase in CLL survival relative to controls respectively (P<0.05). After CLL co-
cultures (n=30) on endothelial cells for 72 hours, CLL cell-derived ET-1 mRNA
levels increased from 5.1±1.2 (control cultures) to 189.1±43.2 Arbitrary Units
(P<0.05). Consistently, we also found a huge increase in ET-1 secretion from
0.6±0.1 pg/mL in CLL alone to 51.6±0.5 pg/mL in co-culture (n=26, P<0.05,
Mann-Whitney test). Then, CLL cells were cultured on HUVEC cell layer in
presence or absence of the ETAR antagonist BQ-123. BQ-123 significantly
neutralized the pro-survival effect of ET-1 secretion in co-culture: we found a
2.5-fold increase of CLL viability in co-culture, and a 30% reduction by pretrea-
ting cells with 0.1 µM BQ-123 (n=11, 72h, P<0.05). Consistently, BQ-123 inhi-
bited ET-1-mediated Akt and Erk phosphorylation. Then, we evaluated whether
ET-1 could protect CLL cells from Fludarabine-induced apoptosis. We found a
significant inhibition of apoptosis in presence of ET-1 both in CLL cultured alo-
ne and in CLL in co-culture on endothelial layer (n=8, P=0.003 and P=0.012
respectively). Again, treatment with BQ-123 was able to restore CLL sensitivi-
ty to Fludarabine-mediated apoptosis. Furthermore, we measured the levels of
ET-1 precursor (big ET-1 peptide) in plasma samples collected from a multicen-
tric cohort of CLL patients (n=101) using an ELISA method. Big ET-1 levels ran-
ged from 0.47 pg/mL to 20.40 pg/mL (median= 3.88). Higher levels of big ET-
1 were detected in patients with advanced Binet stage (P=0.01), high β2 micro-
globulin (P<0.0001), unmutated IGHV status (P=0.033), and intermediate/high
FISH risk (P=0.001). Patients with ET-1 precursor levels higher than an esta-
blished cut off of 5.4 pg/mL showed shorter time to first treatment (TTFT), as
compared to CLL with low big ET-1 levels (5-years TTFT, 50% vs. 80%,
P=0.01).
Summary / Conclusion: Collectively, our data describe for the first time a role
of ET-1/ETAR signaling in CLL pathobiology. ET-1/ETAR axis is involved in
CLL prolonged survival and in CLL interaction with endothelial cells suggesting
that ET-1 may contribute to establish a nursing and protective niche in infiltra-
ted tissues.
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PROTEOMIC PROFILING OF CHRONIC LYMPHOCYTIC LEUKEMIA (CLL)
CELLS: IDENTIFICATION OF THYMOSIN BETA 4 (TΒ4) AS A DIFFEREN-
TIALLY REGULATED PROTEIN
F Morabito1,*, S Bossio1, A Recchia1, L De Stefano1, L Mosca2, T Granata1, 
M Gentile1, N Caruso1, M Pellicanò1, G Cutrona3, P Tassone4, S Matis5, 
A Qualtieri6, C Tripodo7, M Negrini8, A Neri9, M Ferrarini10
1UOC di Oncoematologia, Azienda Ospedaliera di Cosenza, Cosenza, 2Dipar-
timento Scienze Mediche - Ematologia 1 CTMO, Università di Milano -Fonda-
zione Cà Granda Ospedale Maggiore IRCCS Policlinico, Milan, 3SS Diagnos-
tica Molecolare, National Institute for Cancer Research, IST, Genoa, 4Medical
Oncology, Magna Graecia University and T. Campanella Cancer Center, Sal-
vatore Venuta campus, Catanzaro, 5U.O Direzione Scientifica, IRCCS , AO

Universitaria San Martino-IST, Genoa, 6Patologia Molecolare, Istituto di Scien-
ze Neurologiche-CNR, Cosenza, 7Medical Oncology C Department, National
Institute for Cancer Research, IST, Palermo, 8Department of Experimental and
Diagnostic Medicine, University of Ferrara, Ferrara, 9Department of Clinical
Sciences and Community Health, University of Milano and Hematology 1
CTMO, Foundation IRCCS Ca’ Granda Ospedale Maggiore Policlinico, Mila-
no, 10Direzione Scientifica IRCS, San Martino IST, Genoa, Italy

Background: Tβ4 is a ubiquitously expressed G-actin binding and sequeste-
ring protein. In different cell contexts, Tβ4 promotes tissue repair processes and
differentiation of stem/progenitor cells, cell migration, and angiogenesis. In this
respect, no data are available in CLL, a disease characterized by a pathologi-
cal expansion of leukemic B cells and by a remarkably heterogeneous clinical
course.
Aims: In the present study, modern proteomic MALDI-TOF MS profiling ana-
lysis was applied to identify low-molecular weight peptides as new molecular
markers potentially playing a role in CLL pathogenesis.
Methods: Highly purified B cells from peripheral blood samples ofuntreated
Binet-A CLL patients (N=100, clinicaltrials.gov NCT00917540) and 17 healthy
controls were subjected to cell lysis and analyzed using Voyager De PRO MAL-
DI-TOF mass spectrometry (PerSeptiveBiosystem). Differentially expressed
m/z ion signals in the CLL proteome compared to controls were evaluated by
the Olex data-mining method. Ion signals, protein spots and control peptides
were characterized using on-line bio-informatic tools and databases (Uni-
ProtKB/Swiss-Prot Swiss-Prot). Gene and miRNA expression data were obtai-
ned using Affymetrix HG-U133A GeneChip Arrays (Affymetrix) from 217 and
221 CLL patients, respectively. GEP analysis was also carried out in 6 cases
of normal B-lymphocyte subpopulations purified by FACS sorting based on the
expression of IgD versus CD38. Non abutting gates separated naïve B-cells
(N) (IgDbrightCD38−CD27−); marginal zone-like B-cells (IgDlowIgMbright
CD38−); germinal center B cells (IgD−CD38+) and switched memory B cells
(IgD−IgM−CD38−).
Results: MALDI-TOF MS profiling was detected 17 statistically significant dif-
ferentially expressed ion signals in CLL compared to controls. Applying Olex
data mining, 2 ion signals (4963.7 m/z, and 7345.3 m/z) corresponding to 5.0
and 7.3 kDa proteins, respectively could correctly differentiate normal (F-mea-
sure=0.79) from CLL cases (F-measure=0.96). The 5.0 kDa protein was cha-
racterized as Tβ4 while the 7.3-kDa protein remains to be identified. CLL was
strongly associated with a down-regulation of Tβ4 [%Relative peak area nor-
mal vs CLL, 49.36±14.46 vs 34.50±12.52; mean±SD, p<.00001]. Moreover, Tβ4
expression was unchanged in CLL cases stratified according to CD38 and
ZAP-70 expression, or IGHV mutational status. To validate the results of the
MALDI-TOF analysis, an independent GEP analysis comparing CLLs and the
different normal B-cell subpopulations also confirmed TMSB4X mRNA down-
regulation in CLL (3604±1244 vs 5715±1004, respectively; mean±SD;
P<0.001). miRNA microarray analysis identified 19 miRNA which significantly
anti-correlated with TMSB4X gene expression. Of these, miR-532-3p showed
the highest significance. BJAB cells transfected for 48h with miR-532-3p mimic
or inhibitor (50 nM) resulted in an up-regulation of TMSB4X gene expression
by miR-532-3p inhibitor. A similar up-regulation of Tb4 protein was observed in
HeLa cells, which express high levels of miR-532-3p and low levels of Tβ4 pro-
tein, after exposure to miR-532-3p inhibitor.
Summary / Conclusion: Tβ4 mRNA and protein are both upregulated in CLL
compared with normal B cells. Preliminary data indicate that inversely corre-
lated miRNA expressed in CLLs may control Tb4 expression both at gene and
protein levels. Further functional studies aimed to the demonstration that
endogenous suppression of NF-kB activity by Tβ4 may mimic its potential util-
ity as a therapeutic drug should confirm the potential relevance of Tβ4 modu-
lation in CLL.
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B CELL RECEPTOR STEREOTYPY MAKES A CLINICAL DIFFERENCE IN
CLL: REVELATIONS FROM A MULTI-INSTITUTIONAL SERIES OF 4615
CASES
P Baliakas1,*, E Minga2, A Hadzidimitriou2, A Tsanousa3, L Sutton4, A Agath-
angelidis5, L Scarfo5, Z Davis6, J Yan 7, K Plevova8, Y Sanberg9, F Vojde-
man10, M Boudjogra11, T Tzenou12, M Chatzouli13, C Chu7, A Gardiner6, 
L Mansouri4, K Smedby14, L Pedersen10, D Moreno15, K van Lom9, V Giudi-
celli15, B Tichy16, F Nguyen-Khac11, P Panagiotidis12, A Anagnostopoulos1, L
Angelis3, G Juliusson17, M Lefranc15, C Geisler10, A Langerak9, 
S Pospisilova16, N Chiorazzi 7, C Belessi13, F Davi11, D Oscier6, N Darzentas18,
R Rosenquist4, P Ghia5, K Stamatopoulos1,2
1Hematology Department and HCT Unit, G. Papanicolaou Hospital, 2Institute
of Applied Biosciences, CERTH, 3Department of Informatics, Aristotle Univer-
sity of Thessaloniki, Thessaloniki, Greece, 4Department of Immunology, Genet-
ics and Pathology, Uppsala University, Uppsala, Sweden, 5Laboratory of B Cell
Neoplasia and Unit of Lymphoid Malignancies, Università Vita-Salute San Raf-
faele and Istituto Scientifico San Raffaele, Milan, Italy, 6Department of Haema-
tology, Royal Bournemouth Hospital, Bournemouth, United Kingdom, 7The
Feinstein Institute for Medical Research, North Shore-Long Island Jewish
Health System, Manhasset, United States, 8Department of Hematology and
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oncology, University Hospital Brno, Brno, Czech Republic, 9Department of
Immunology, Erasmus MC, University Medical Center Rotterdam, Rotterdam,
Netherlands, 10Department of Hematology, Rigshospitalet, Copenhagen, Den-
mark, 11Hematology Department and University Pierre et Marie Curie, Hôpital
Pitié-Salpètrière, Paris, France, 12First Department of Propaedeutic Medicine,
University of Athens, Athens, 13Hematology Department, NIkea General Hos-
pital, Piraeus, Greece, 14Department of Medicine, Clinical Epidemiology Unit,
Karolinska Institutet, Stockholm, Sweden, 15IMGT, the international ImMuno-
GeneTics information system, Université Montpellier 2, LIGM, Institut de Géné-
tique Humaine IGH, Montpellier, France, 16Central European Institute of Tech-
nology, Masaryk University, Brno, Czech Republic, 17Lund University and Hos-
pital Department of Hematology, Lund Stem Cell Center, Lund, Sweden, 18Mol-
ecular Medicine Program, Central European Institute of Technology, Masaryk
University, Brno, Czech Republic

Background: In CLL, ~30% of all cases, carry quasi-identical, stereotyped VH
CDR3 sequences within their B cell receptors (BcR) and can be clustered to
different subsets defined by distinct VH CDR3 sequence motifs. Increasing evi-
dence suggests that patients belonging to the same subset may share similar
clinico-biological features and, perhaps, outcome. Nevertheless, even the
largest VH CDR3-defined subsets account for only up to 3% of the cases with
available IGHV-D-J sequence information, clearly indicating that for meaning-
ful conclusions to be reached, reliable subset assignment and large patient
cohorts are imperative.
Aims: We investigated the clinical implications of BcR stereotypy identified in
a series of 4615 patients with CLL, consolidated in the context of a multi-insti-
tutional collaboration.
Methods: Subset identification was based on our previously reported approach
(Blood 2012;119:4467), and associations were sought for major subsets which
collectively accounted for 727 cases, namely: (i) subsets with unmutated IGHV
genes (U-CLL): #1, n=129; #3, n=47; #5, n=24; #6, n=47; #7, n=78; #8, n=33;
#31, n=19; #59, n=19; (ii) subsets with mutated IGHV genes (M-CLL): #4, n=61;
#16, n=19; #77, n=23; #148, n=49; #201, n=21; and, (iii) subset #2 (IGHV3-21,
variable mutational status), n=158.
Results: Regarding age at diagnosis, (i) M-CLL subsets #4, #16 and #201 (all
utilizing the IGHV4-34 gene), #77, and #148 as well as U-CLL subsets #3, #5
and #7 (all utilizing the IGHV1-69 gene) and #31 contained significantly younger
patients (P<0.001) compared to subsets #1, #2, #6, #8 and #59. While, these
findings confirm and significantly extend previous reports by us and others
about subset #4 they provide novel information about all other subsets. Signif-
icantly (p<0.001) different gender distributions were identified, with male:female
ratios ranging from greater than 4.0 for U-CLL subsets #3 and #5 (both IGHV1-
69) and #31 (IGHV3-48) to less than 0.8 for U-CLL subset #8 (IGHV4-39) and
M-CLL subset #201 (IGHV4-34). Among the most populated subsets, striking-
ly different (P<0.01) profiles of genomic aberrations (hierarchical model) were
identified, exemplified by: (i) diminished frequency of del(17p) in subset #2 ver-
sus all others, especially subsets #1 and #8; (ii) significantly higher frequency
of del(11q) in subsets #3, #5 and #7 (all IGHV1-69, range 37% to 44.4%) ver-
sus all others; (iii) significantly higher frequency of trisomy 12 in subset #8
(69.2%) versus all others; (iv) homogeneous profile of subset #4 that is char-
acterized by high frequency of del(13q) and very low frequency of other aber-
rations extending to complete absence of del(17p). We assessed time-to-first-
treatment (TTFT) and noted significantly shorter TTFT in subset #2 vs. M-CLL
subsets vs. U-CLL subsets and also vs. U-CLL as a whole (p<0.01), thus cor-
roborating previous observations about the adverse prognosis of subset #2.
Among U-CLL subsets in general, significantly worse outcomes were found for
subsets #31 and #59 (P=0.06 and P=0.005, respectively). Focusing on U-CLL
subsets utilizing the IGHV1-69 gene (subsets #3, 5, 6, 7, 59), significantly short-
er TTFT was identified for subset #59 (P=0.03). M-CLL subsets in general had
significantly longer TTFT compared to U-CLL subsets (p<0.05). Among M-CLL
subsets, a trend for longer TTFT was seen for subset #148 (P=0.06).
Summary / Conclusion: In conclusion, in the largest series analyzed thus far,
we provide results strongly supporting the concept that the molecular classifi-
cation of CLL into stereotyped subsets is biologically and clinically relevant.
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TEMPORAL TRENDS IN MORTALITY FROM DISEASES OF THE CIRCULA-
TORY SYSTEM AFTER TREATMENT FOR HODGKIN LYMPHOMA – A POP-
ULATION-BASED COHORT STUDY IN SWEDEN (1973-2006)
M Björkholm1,*, S Eloranta1, P Lambert2, T Andersson1, J Sjöberg1, P Dickman1
1KAROLINSKA UNIVERSITY HOSPITAL, Stockholm, Sweden, 2University of
Leicester, Leicester, United Kingdom

Background: Hodgkin lymphoma survival in Sweden has improved dramati-
cally over the past 40 years, but little is known about the extent to which efforts
aimed at reducing long-term treatment-related mortality have contributed to the
improved prognosis.
Aims: To estimate the contribution of treatment-related mortality due to dis-
eases of the circulatory system (DCS) to temporal trends in excess Hodgkin
lymphoma mortality among Swedish patients.
Methods: We used population-based data from the national Swedish cancer
register. Flexible parametric survival models were used to estimate excess
mortality among 5,462 patients diagnosed at ages 19 to 80 between 1973 and
2006. The total excess mortality experienced by the patients was partitioned into
component parts in order to isolate the excess DCS mortality (assumed to be
caused by the treatment) from the remaining excess mortality (such as that from
the underlying disease, second malignancies and infections). In addition we uti-
lized recent advances in statistical methodology to estimate excess mortality
in the presence of competing causes of death. These models were used to pre-
dict the long-term risk for patients diagnosed in the modern era to die from
treatment-related DCS.
Results: Excess DCS mortality within 20-years after diagnosis has decreased
continually since the mid 1980´s and is expected to further decrease among
patients diagnosed in the modern era. Age at diagnosis and sex were impor-
tant predictors for excess DCS mortality, with advanced age and male sex
being associated with higher excess DCS mortality. However, when account-
ing for competing causes of death, we found that excess DCS mortality consti-
tutes a relatively small proportion of the overall mortality among Hodgkin lym-
phoma patients in Sweden.
Summary / Conclusion: Excess DCS mortality is no longer a common source
of mortality among Swedish HL patients. The main causes of death among
long-term survivors today are deaths from other causes than Hodgkin lym-
phoma, although other (non-DCS) excess mortality also persists as long as 20
years after diagnosis, particularly among older patients.
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LONG-TERM EFFECTS OF AUTOLOGOUS STEM-CELL TRANSPLANTA-
TION FOR FIRST RELAPSED OR REFRACTORY HODGKIN LYMPHOMA:
AN UPDATED ANALYSIS OF THE PROSPECTIVE LYSA/SFGM-TC H96 TRI-
AL
D Sibon1,*, M Resche-Rigon2, F Morschhauser3, C Ferme4, J Dupuis5, A Mar-
cais1, R Bouabdallah6, C Sebban 7, G Salles8, P Brice
1Hematologie, Hopital Universitaire Necker - Enfants Malades, 2Biostatistique
et Informatique Medicale, Hopital Saint-Louis, Paris, 3Hematologie, Hopital Uni-
versitaire Claude Huriez, Lille, 4Hematologie, Institut Gustave Roussy, Villejuif,
5Hematologie, Hopital Henri Mondor, Creteil, 6Hematologie, Institut Paoli-Cal-
mettes, Marseille, 7Hematologie, Centre Leon Berard, Lyon, 8Hematologie,
Centre Hospitalier Lyon Sud, Pierre Benite, 9Hemato-oncologie, Hopital Saint-
Louis, Paris, France

Background: There is a lack of long-term prospective data assessing efficacy
and toxicity of autologous stem-cell transplantation (ASCT) for first relapsed or
refractory Hodgkin lymphoma (HL).
Aims: H96 trial is one of the largest prospective studies on ASCT for first
relapsed or refractory HL. The first analysis was published after a median fol-
low-up of 51 months (Morschhauser F, J Clin Oncol 2008). Here we present an
updated analysis after a median follow-up of 10.4 years.
Methods: H96 trial evaluated a risk-adapted salvage treatment with single or
tandem ASCT for 245 HL patients. Poor-risk patients (n=150) had primary
refractory HL (n=77) or unfavorable relapse (≥2 of the following risk factors at
first relapse: time to relapse <12 months, stage III or IV at relapse, and relapse
within previously irradiated sites, n=73) and were eligible for tandem ASCT.
Intermediate-risk patients (n=95) had one risk factor at first relapse and were
eligible for single ASCT.
Results: Among poor-risk patients, 105/150 (70%) received tandem ASCT,
whereas 92/95 intermediate-risk patients (97%) received single ASCT. Accord-
ing to intent-to-treat analysis, the 10-year freedom from second failure (FF2F)
and overall survival (OS) estimates were 64% and 70%, respectively, for the
intermediate-risk group, and 40% and 47%, respectively, for the poor-risk group.
In the poor-risk group, outcomes were similar for primary refractory HL and
unfavorable relapse (10-y FF2F 33% vs 48%, P=0.06; 10-y OS 43% vs 51%,
P=0.26). Disease status at time of ASCT (Cheson 1999) was a major prognos-
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tic factor driving outcome. In the poor-risk group, the 10-y OS was 68%, 58%,
16% and 22% for patients in complete remission (CR)/unconfirmed CR (CRu),
partial remission (PR), stable disease (SD) and progressive disease (PD),
respectively (P<0.0001), without significant difference between CR/CRu and
PR patients (P=0.12). In the intermediate-risk group, 92/95 patients were in
CR/CRu or PR at time of transplantation. The 10-y OS was 72% and 66% for
patients in CR/CRu and PR, respectively, without significant difference
(P=0.96). In the poor-risk group, 76 patients relapsed with 5-y and 10-y cumu-
lative incidence of relapse of 47% and 51%, respectively. In the intermediate-
risk group, 25 patients relapsed with 5-y and 10-y cumulative incidence of
relapse of 24% and 27%, respectively. After relapsing, 23 patients underwent
allogeneic stem-cell transplantation (alloSCT), mainly after a non myeloabla-
tive conditioning regimen (n=20); their 5-y OS was 60% (intermediate-risk
group, n=5) and 33% (poor-risk group, n=18). For relapsed patients who did
not undergo alloSCT (n=78), 5-y OS was 45% (intermediate-risk group, n=20)
and 14% (poor-risk group, n=58). In all, 110 patients died (intermediate-risk
group, n=30; poor-risk group, n=80). The main cause of death was HL (n=83,
75% of causes of death) whereas other causes included solid tumor (n=3),
acute leukemia (n=5), non-Hodgkin lymphoma (n=2), infection (n=5), cardiac
toxicity (n=2), post-alloSCT complication (n=5) or other (n=5).
Summary / Conclusion: With long-term follow-up, single ASCT remains appro-
priate for intermediate-risk patients with 10-y OS at 70% and a low toxicity. For
poor-risk-patients, tandem ASCT remains a valuable option with 10-y OS at
47%, especially for patients in CR/CRu or PR at time of ASCT.
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IMPACT OF DOSE DENSITY AND HEMATOTOXICITY OF DHAP-REINDUC-
TION THERAPY ON THE OUTCOME IN RELAPSED HODGKIN LYMPHOMA
(HL): AN ANALYSIS OF THE GERMAN HODGKIN-STUDY GROUP (GHSG)
S Sasse1,*, M Alram1, H Müller1, L Smardova2, B Metzner3, H Doehner4, 
T Fischer5, D Niederwieser6, N Schmitz 7, K Schäfer-Eckart8, J Raemaekers9,
O Schmalz10, B von Tresckow1, A Engert1, P Borchmann1
1First Department of Internal Medicine, University Hospital of Cologne and
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Background: Despite of an intensive reinduction therapy followed by high-
dose-chemotherapy (HDCT) and autologous stem cell transplantation (ASCT),
only 50% of patients with relapsed Hodgkin Lymphoma (HL) achieve long-term
remission. Response to reinduction treatment is predictive for the outcome. In
order to optimize the reinduction therapy in relapsed HL, we aimed at increas-
ing dose density of DHAP (dexamethasone, high-dose cytarabine, cisplatinum)
in the HDR2 trial by shortening the cycle interval from 21 to 14 days. 
Aims: In this retrospective analysis of the HDR2 trial, the clinical impact of dose
density of DHAP was evaluated. In addition, we assessed the impact of DHAP-
associated hematotoxicity on dose density and treatment outcome.
Methods: In the HDR2 trial, patients with relapsed HL without disease progres-
sion after two courses of DHAP were randomized to receive additional sequen-
tial HDCT or to directly proceed to HDCT with BEAM followed by ASCT. DHAP
cycle interval was defined as the time interval between day 1 of the first course
and start of the second DHAP course. Kaplan Meier and Cox regression analy-
ses were used to estimate the prognostic value of the DHAP cycle interval and
of hematotoxicity on progression free survival (PFS) and overall survival (OS)
after relapse. The impact of different variables on the length of DHAP cycle
interval was examined with linear regression analysis. The level of significance
was set to P<0.05.
Results: Data of 269 patients were evaluable for this analysis. The median age
was 36 years; 36% of the patients analyzed were female, 53% had advanced-
stage disease at diagnosis of relapse, and 13% had received >1 previous
chemotherapy. Median time from initial diagnosis to relapse was 44.3 months.
Only 15% of the analyzed patients received the second DHAP course within
the recommended time interval of 14 days; in 39% the DHAP course interval
was 21 days or longer. 232 patients were randomized after two courses of
DHAP. A significant association between the length of the DHAP cycle interval
and the outcome was shown in univariate (PFS: P=0.017; OS: P= 0.012) as
well as in multivariate cox regression analysis including early or multiple relaps-
es, stage IV disease and anemia at relapse as established prognostic factors
(PFS: P=0.035; OS: P=0.003). Patients who received the second DHAP course
on day 21 or later had a significantly poorer PFS and OS when compared to
those patients who proceeded before day 21 (3-year PFS 58% vs. 73%, P=
0.027; 3-year OS 76% vs. 87%, P=0.016, respectively).
DHAP-associated grade 4 hematotoxicity had a significant impact on the length

of DHAP course intervals (P=0.022 in multivariate linear regression analysis).
Those patients who developed thrombocytopenia or leukocytopenia grade 4
had significantly longer course intervals. In addition to the prognostic factors
of the Josting score and the length of the DHAP course interval (> 21/≤21
days), severe hematotoxicity was associated with a significantly shorter PFS
(HR 1.36: P= 0.036) and OS (HR 1.79; P= 0.012) in multivariate analysis.
Summary / Conclusion: Dose density of DHAP reinduction therapy is an inde-
pendent prognostic factor with regard to PFS and OS in relapsed HL patients.
Additionally, hematotoxicity grade 4 is a significant factor contributing to pro-
longed DHAP course intervals and has a negative impact on PFS and OS.
These results support the mandatory use of G-CSF in this setting as well as
an investigation of thrombopoietin analogues during DHAP reinduction thera-
py in order to maintain dose density.
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OUTCOME AND RISK FACTORS OF HODGKIN LYMPHOMA PATIENTS
WITH _RELAPSE OR PROGRESSION AFTER AUTOLOGOUS STEM CELL
TRANSPLANT:_ A REPORT FROM THE GERMAN HODGKIN STUDY
GROUP (GHSG)
B Von Tresckow1,*, H Müller1, D Eichenauer1, J Glossmann1, A Josting2, 
B Böll1, B Klimm1, M Fuchs1, P Borchmann1, A Engert1
1Internal Medicine I, Cologne University Hospital, Cologne, 2OncoBer, Berlin,
Germany

Background: Today, most patients with Hodgkin Lymphoma (HL) can be cured
at first diagnosis. For HL patients suffering from relapse or progression after first
line therapy, high dose chemotherapy followed by autologous stem cell trans-
plant (ASCT) is the treatment of choice and cures about 50% of these patients.
Those who relapse or progress after ASCT have a very poor prognosis and
clearly represent an area of unmet medical need. However, data on this small
group of patients is rather limited and no established risk factors are available.
Here, we present a recent retrospective analysis from the GHSG database on
HL patients with recurrence after ASCT.
Aims: Our aims were to better characterize HL patients with relapse or progres-
sion after ASCT in order to define possible risk factors for the prediction of
overall survival.
Methods: All trials in the GHSG database were searched for HL patients who
relapsed or progressed after ASCT.The information for this retrospective analy-
sis was updated in May 2012. Overall survival after progression of HLfollow-
ing ASCT (OSrr) was the end point of this study. Descriptive statistics and
Kaplan Meier estimates of OSrrwere used and risk factors for OSrranalyzed.
The significance level was set to 0.05.
Results: 152 patients who relapsed or progressed with HL after ASCT were
identified. 149 patients fulfilled the predefined inclusion criteria. With a medi-
an observation time of 65 months after progression, 112 patients (75%) had
died. OSrrwas 63% (95% confidence interval [CI]; 54% to 70%), 51% (95% CI
42% to 58%), and 20% (95% CI 13% to 28%) at 1, 2 and 5 years, respective-
ly. From several risk factors tested, stage (P=0.044) and presence of B-symp-
toms (P=0.005), both at relapse before ASCT, significantly predicted OSrr.
Combination of these two risk factors allowed the identification of three distinct
risk categories for the four significantly different groups (P=0.013, Figure 1). 

Figure 1. 

Accordingly, patients in clinical stage I or II without B-symptoms had a better
prognosis (OSrr84% [95% CI 67% to 92%], 72% [95% CI 54% to 84%] and 33%
[95% CI 18% to 49%] at 1, 2 and 5 years, respectively) in comparison to
patients with stage III or IV with B-symptoms (OSrr 41% [95% CI 26 to 57%],
27% [95% CI 13 to 42%] and 8% [95% CI 0 to 18%], respectively).Other poten-
tial risk factors such as stage at first diagnosis (P=0.80), early, late or multiple
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relapses before ASCT (P=0.95), and time from ASCT to further progression of
HL (P=0.81) were not significant.
Summary / Conclusion: 1. Stage and B symptoms at relapse before ASCT are
significant predictors of OS in relapsed HL patients receiving ASCT.2. Current
treatment approaches for patients with relapsed or progressive HL after ASCT
showdisappointing results with 80% of this very high-risk group dying within 5
years. Emerging new drugs such asbrentuximabvedotinmight improve the out-
come of these patients in the future.
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THE TH-INFILTRATE OF HODGKIN LYMPHOMA HAS A UNIQUE PHENO-
TYPE RICH IN ACTIVATION/PROLIFERATION MARKERS, CENTRAL MEM-
ORY & TH1-POLARISED CELLS, WITHOUT EVIDENCE OF SENESCENCE,
SUPPRESSION OR EXHAUSTION
P Greaves1,*, S Iqbal1, A Wilson1, J Matthews1, M Calaminici1, J Gribben1
1Centre for Haemato-Oncology, Bart’s Cancer Institute, Queen Mary Universi-
ty of London, London, United Kingdom

Background: CD4+ T cells (T-helper cells: TH) dominate the classical Hodgkin
lymphoma (CHL) microenvironment but a detailed understanding of their func-
tion is lacking. We hypothesized that rather than being immunosuppressive,
TH2-polarized cells, the TH-cells of CHL comprise activated, proinflammatory
cells capable of sustaining malignant Hodgkin Reed Sternberg cells (HRS).
Understanding the key intercellular mediators of survival signals may provide
pharmacological targets in therapy-resistant patients.
Aims: Using TH-expressed markers of known or proposed functional impor-
tance in CHL the aim was to characterize pathognomonic features of HRS-
helper T cells distinguishing them from the reactive TH cells of non-malignant
inflammatory lymph nodes
Methods: Frozen single cell suspensions (SCSs) from diagnostic CHL-infil-
trated lymph node biopsies (n=7), and control reactive cervical lymph nodes
(n=5) were thawed and stained for CD3/CD4 and markers of functional impor-
tance in CHL, including tumour-necrosis-factor superfamily (TNFRSF) mem-
bers, chemokine receptors (CCR), memory, activation, senescence, immuno-
suppression mediators and TH1/TH2 cytokines. Flow cytometry was performed,
markers expressed as % total CD3+CD4+ population and medians calculated
for each tissue (CHL vs reactive control). Mann-Whitney U tests determined sig-
nificant differences between CHL and reactive node-derived cells
Results: CHL-infiltrating TH-cells comprised a similar proportion of total thawed
cells in CHL and controls (40%), outnumbering CD8+ T cells. Central memory
(CM) T cells (CD45RA-CCR7+, associated with superior activity) were a more
dominant component of CHL TH-cells than controls (29% vs 11% P=0.03) while
TEMRA cells (CD45RA+CCR7-, associated with exhaustion and impaired func-
tion) were more common in controls (1% vs 9% P=0.02). Markers of exhaus-
tion and immunosuppression were expressed in non-significantly fewer TH-
cells in CHL vs controls - CD57 (1% vs 22%) and PD1 and (6% vs 21%).
Although FOXP3 was found at comparable levels in CHL and reactive node TH
cells (10%), its effector molecule CTLA4 was expressed at higher levels in CHL
(48% vs 19%, P=0.05). Ligands of HRS-expressed TNFRSF members CD30,
OX40 and ICOS were expressed at substantially higher levels in CHL-derived
TH cells (CD30L in 22.9% vs 6.5%, P=0.02; OX40+ICOS+ in 32.3% vs 10.5%,
P=0.05). CCR expression patterns were profoundly discriminatory: despite sim-
ilar levels of the receptor for the CHL-characteristic chemokine TARC/CCL17
(CCR4) in CHL and control TH cells (5.7% vs 10.5%), TH1-associated CCRs
CXCR3 and CCR5 were dominant in CHL vs controls (53.5% vs 16.8%; P=0.02
and 18.9% vs 5.9%, P=0.02) while the T follicular helper cell marker CXCR5
was reduced in CHL (5.1% vs 24.1%). TH2 cytokines were entirely absent,
while IFNg was expressed in similar numbers of cells (4%) and TNFa in more
CHL-derived TH cells (20% vs 10%).
Summary / Conclusion: CHL-infiltrating TH cells are cytokine-secretory, acti-
vation marker-rich and lack exhaustion/suppression markers, hence are capa-
ble of mediating survival signals to HRS cells. The malignant node sequesters
substantial numbers of central memory cells, which may contribute to the pro-
found systemic immune defect encountered in advanced disease. An infiltrate
of activated CD4+ cells rich in CM cells, lacking PD1, CD57 and CXCR5 and
expressing CTLA4, CD30-L, OX40, ICOS, CXCR3 & CCR5 appears to be a
pathognomonic signature even when compared to reactive control nodes, in
contrast to the TH2-polarized suppressive cell-rich infiltrate currently proposed
for CHL, and may be suitable for diagnostic purposes in difficult cases.
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MPN PATIENTS HARBOR RECURRENT TRUNCATING MUTATIONS IN
TRANSCRIPTION FACTOR NF-E2
J Jutzi1,*, R Bogeska1, G Nikoloski2, C Schmid1, T Seeger1, F Stegelmann3, S
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Background: We have described overexpression of the transcription factor
NF-E2 in MPN patients and shown that elevated NF-E2 levels cause a MPN
phenotype in transgenic mice.
Aims: To further investigate the role of NF-E2 in the pathophysiology of MPNs,
we sequenced the NF-E2 gene in a cohort of MPN patients and related myeloid
disorders.
Methods: The NF-E2 gene was sequenced in 456 MPN patients as well as in
patients with MDS, CMML, post-MPN-AML and healthy controls. Functionality
of the mutants was determined by DNA binding- and reporter gene assays.
Hematopoietic colonies grown from MPN patient cells were assayed for NF-E2
and JAK2V617F mutations. The in vivo effect of NF-E2 mutations was assessed
in a murine bone marrow transplant model. 
Results: Acquired insertions and deletions leading to frameshift mutations were
detected in the NF-E2 coding sequence in patients with PV and MF. The
frameshifts introduce premature stop codons, leading to truncations in the NF-
E2 protein. Truncated NF-E2 proteins contain neither the DNA binding domain
nor the leucine zipper required for dimerization to small Maf proteins. 
Mutant NF-E2 proteins do not bind DNA in a gel-shift-assay. Furthermore, on
their own, they do not transactivate reporter gene activity. However, since all
NF-E2 mutations were observed in a heterozygous state, we tested their abil-
ity to activate reporter gene expression in the context of wt NF-E2. Surprising-
ly, NF-E2 mutants, which on their own retain no transactivation activity, signif-
icantly enhance wt NF-E2 activity.
Analysis of individual hematopoietic colonies revealed that in three patients the
NF-E2 mutation was acquired subsequent to the JAK2V617F mutation. These
assays revealed a proliferative advantage of NF-E2 mutant cells as cells that
acquired both a NF-E2 and a JAK2V617F mutation vastly outcompeted cells
carrying the JAK2V617F mutation alone. This observation was recapitulated in
a murine model, where mice expressing both the JAK2V617F mutation and
mutant NF-E2 display a statistically significant increase in hemoglobin, MCV,
MCH and WBC count above that affected by JAK2V617F alone. These data
demonstrate that in vivo, mutant NF-E2 cooperates with JAK2V617F to aug-
ment the MPN phenotype. We determined the molecular mechanism mediat-
ing the selective advantage of cells carrying NF-E2 mutations. The presence
of mutant NF-E2 conferred a proliferative advantage in the absence of cytokines
beyond that conferred by JAK2V617F alone, witnessed by the accumulation of
high cell numbers as well as by a significant increase in the proportion of cells
in S-phase. Moreover, cells carrying both JAK2V617F and mutant NF-E2
expressed significantly higher levels of the cell cycle regulators cyclinD3, CDK4
and CDK6, which promote the G1-S transition.
Mice transplanted with NF-E2 mutants displayed a statistically significant ele-
vation in hematocrit, RBCs, neutrophils and platelets. Both peripheral blood and
bone marrow (BM) show a myeloid bias, with statistically significant increases
in the proportion of myeloid cells in the peripheral blood and a corresponding
elevation of the number of CMP, MEP and GMP in the BM. Moreover, follow-
ing the myeloproliferative phase, NF-E2 mutation carrying mice transform to
acute myeloid leukemia. 
Summary / Conclusion: Our data identify NF-E2 as a novel mutational target
in MPN patients, one that enhances wtNF-E2 function in vitro and promotes ery-
throcytosis, thrombocytosis and a myeloid bias in vivo. Our data underscore the
role of elevated NF-E2 activity in the pathophysiology of myeloproliferative neo-
plasms.
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A GENOMEWIDE ASSOCIATION STUDY IDENTIFIES NOVEL LOCI THAT
PREDISPOSE TO MYELOPROLIFERATIVE NEOPLASMS
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li8, A Skinner2, D Ward2, P Aranaz1,2, H White2, K Waghorn1,2, F Lin1, J Bax-
ter6, 7, C MacLean6, 7, P Evans9, M Short10, A Jack10, L Wallis11, D Oscier12,
A Duncombe13, A Schuh14, A Mead15, M Griffiths16,17, J Ewing18, R Gale19, S
Schnittger20, T Haferlach20, F Stegelmann21, K Döhner21, H Grallert22, T Tana-
ka23, S Bandelli24, A Giannopoulos25, Li Pieri8, C Mannarelli26, H Gisslinger27,
G Barosi28, M Cazzola29, A Reiter30, C Harrison31, P Campbell32, T Green6, 7,
A Vannucchi8, N Cross1,2

haematologica | 2013; 98(s1) | 221

Stockholm, Sweden, June 13 – 16, 2013



1Faculty of Medicine, University of Southampton, Southampton, 2Wessex
Regional Genetics Laboratory, Salisbury District Hospital, Salisbury, United King-
dom, 3Department of Internal Medicine I, Division of Hematology, Medical Uni-
versity of Vienna, 4Center for Molecular Medicine (CeMM), Austrian Academy of
Sciences, Vienna, Austria, 5Haematology Research Laboratory, Biomedical
Research Foundation, Academy of Athens, Athens, Greece, 6Department of
Haematology, Addenbrooke’s Hospital, 7Department of Haematology, Universi-
ty of Cambridge, Cambridge, United Kingdom, 8Department of Medical and Sur-
gical Care, Section of Hematology, University of Florence, Florence, Italy,
9Haematological Malignancy Diagnostic Service, St James’s Institute of Oncol-
ogy,  St James’s University Hospital, 10Haematological Malignancy Diagnostic
Service, St James’s Institute of Oncology, St James’s University Hospital, Leeds,
11Molecular Biology Department, Royal Bournemouth Hospital, 12Molecular Biol-
ogy Department,  Royal Bournemouth Hospital, Bournemouth, 13Department of
Haematology, University Hospital Southampton, Southampton, 14Oxford Bio-
medical Research Centre, Molecular Diagnostic Laboratory, Oxford University
Hospitals NHS Trust, 15Oxford Radcliffe Hospitals NHS Trust, Oxford, 16School
of Cancer Sciences, University of Birmingham, 17West Midlands Regional Genet-
ics Laboratory, Birmingham Women’s NHS Foundation Trust, 18Birmingham
Heartlands Hospital, Birmingham, 19Department of Haematology, UCL Cancer
Institute, London, United Kingdom, 20MLL Munich Leukemia Laboratory, Munich,
21Department of Internal Medicine III, University Hospital of Ulm, Ulm,
22Helmholtz Zentrum Muenchen National Research Centre for Environmental
Health, Research Unit of Molecular Epidemiology, Neuherberg, Germany, 23Lon-
gitudinal Study Section, Translational Gerontology Branch, National Institute on
Aging, Baltimore, United States, 24Geriatric Unit, Azienda Sanitaria Firenze
(ASF), Florence, Italy, 25Haematology Research Laboratory, Biomedical
Research Foundation, , Academy of Athens, Athens, Greece, 26Section of Hema-
tology, University of Florence, Florence, Italy, 27Department of Internal Medicine
I, Division of Coagulation, Medical University of Vienna, Vienna, Austria, 28Cen-
ter for the Study of Myelofibrosis, IRCCS Policlinico San Matteo Foundation,
29Dept of Molecular Medicine, University of Pavia, and Department of Hematol-
ogy Oncology, Fondazione IRCCS Policlinico San Matteo, Pavia, Italy, 30III. Medi-
zinische Klinik, Universitätsmedizin Mannheim, Mannheim, Germany, 31Depart-
ment of Haematology, Guy’s and St Thomas’ NHS Foundation Trust,  Guy’s Hos-
pital, London, 32Cancer Genome Project, Wellcome Trust Sanger Institute, Hinx-
ton, United Kingdom

Background: Epidemiological studies have suggested the presence of com-
mon genetic variation that predisposes to the development of myeloprolifera-
tive neoplasms (MPN) in the general population. Indeed, we have previously
found that a specific JAK2 haplotype, termed 46/1 or GGCC, strongly predis-
poses to JAK2 V617F positive disease. This haplotype, however, only accounts
for approximately 50% of the overall population attributable risk of developing
an MPN and explains only a very minor component of V617F-negative disease.
Thus, other predisposition factors remain to be identified.
Aims: To identify common, low penetrance genetic factors that predispose to
the development of myeloproliferative neoplasms.
Methods: We undertook a three stage genomewide association study (GWAS),
focusing on MPN that were negative for JAK2 V617F. The study group (n=2506)
included cases with either essential thrombocythaemia or primary myelofibro-
sis recruited from the UK, Italy, Germany, Austria and Greece. Established
cohorts (WTCCC, KORA, INCHIANTI) were used as population controls as
well as locally collected samples.
Results: In Stage 1 Affymetrix SNP 6.0 analysis was performed on 585 UK cas-
es and, after extensive quality control, the genotypes of 642,633 SNPs were
compared to WTCCC2 data. Stage 2 consisted of targeted analysis of the top
203 SNPs from Stage 1 (based on statistical and biological criteria) in 956 cas-
es and 5707 controls from the UK, Greece, Germany, and Austria. This analysis
identified 7 SNPs that remained significant after correction for false discovery rate
(P≤0.0016) and had effects in the same direction as stage 1. At stage 3, these 7
SNPs were tested in a further 965 cases and 4,408 controls from 2 independent
cohorts from the UK and Italy. The final effect size and significance of these 7
SNPs was determined by a fixed effects meta-analysis of the 6 cohorts. Accord-
ing to methodology described by the WTCCC2 and estimating that this GWAS
has 80% power, SNPs with p-values ≤5x10-7 were determined to be statistical-
ly significant. Following meta-analysis, 2 SNPs with genome wide levels of sig-
nificance and without heterogeneity between cohorts were identified. The most
significant of these SNPs lies 153 kb downstream of EVI1 (chr 3q26; HR = 0.84,
p-value=2.1x10-8) and the other is located in an intron of ITGA8 (chr 10p13; HR
= 1.88, p-value=1.1x10-7). Two further associations, one between HB1SL and
MYB (chr 6q23; p-value = 2.5x10-6) and the other between THRB and RARB (chr
3p24; P= 2.5x10-5), approached genome wide significance but the heterogene-
ity between cohorts was also significant. Since reduced MYB expression has
been associated with development of ET-like disease in mouse models, we
analysed gene expression in myeloid progenitors cultured in vitro from a series
of healthy controls by qRT-PCR. Reduced MYB expression, but not HBS1L, rel-
ative to the housekeeping gene GUSB was significantly associated with the chro-
mosome 6 risk allele (n=18; P=0.0001).
Summary / Conclusion: We have identified SNPs in or close to two genes,
EVI1 and ITGA8, which alter the risk of developing JAK2 V617F negative MPN.
Two further loci approach statistical significance and one of these is associat-
ed with reduced MYB expression.
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IDENTIFICATION OF A NOVEL MODE OF KINASE INHIBITOR RESIST-
ANCE IN JAK2: JAK2 INHIBITOR  RESISTANCE IS MEDIATED BY THE
GENERATION OF 45-KDA JAK2 VARIANT WHICH ALTERS THE KINASE
DOMAIN STRUCTURE
S Gorantla1,*, N von Bubnoff1, M Rudelius2, C Albers3, A Illert1, J Duyster1
1Dept.of Hematology and Oncology, Universität Klinikum Freiburg, Freiburg,
2Dept.of Pathology, 3Dept.of Hematology and Oncology, Technical University
of Munich, Munich, Germany

Background: JAK2 V617F can be identified in the majority of cases of poly-
cythemia vera (PV), and in 50% of cases in essential thrombocythemia (ET)
and idiopathic myelofibrosis (IMF). JAK2 inhibitors including ruxolitinib (Jakavi,
INCB018424), TG101348 and lestaurtinib (CEP-701) display clinical activity in
clinical trials in PV, ET and IMF, and ruxolitinib has recently been approved for
the treatment of primary and secondary myelofibrosis. In other malignancies it
has been demonstrated that acquired resistance to kinase inhibitors is due to
emergence of secondary resistance mutations in the target kinase.
Aims: Identification of JAK2 point mutations or resistant mechanism against
the ruxolitinib is very imporatnt in order to develop second generation JAK2
inhibiotrs or alteration of treatment staregy to the patients.
Methods: Cell based Screening strategy against the inhibitor is the most com-
prehensive method in order to identify the drug resistant mutations. For this we
exposed JAK2 V617F expressing Ba/F3 cells to ruxolitinib.
Results: Surprisingly, sublines resistant to ruxolitinib at 1000nM, 2000nM and
even 4000nM did not harbor point mutations neither in the kinase or the
pseudokinase domain of JAK2. However, western blot analysis of sublines
resistant to ruxolitinib revealed a 45-kDa JAK2 variant together with full length
JAK2V617F protein in 87% of the cases. Sequencing of the short form in drug
resistant clones revealed a novel JAK2 variant missing amino acids 76 to 820
resulting in the N-terminal FERM domain directly fused to the kinase domain
of JAK2 (FERM-JAK2). FERM-JAK2 was highly resistant to the ATP-competi-
tive JAK2 inhibitors ruxolitinib and TG101348. JAK2 exists in an either active
or inactive state, which is largely regulated by phosphorylation of tandem
tyrosines located within the activation loop. Substitution of phenylalanine at
tyr1007, tyr1008 or both leads to complete inactivation of V617FJAK2 and WT-
JAK2.In contrast, Y to F mutation of tyr1007, tyr1008 or both in FERM-JAK2
does not prevent activation of STAT5 and transformation of Ba/F3 cells, sug-
gesting that FERM-JAK2 preferentially exist in an inactive state. This would
impede drug binding and explain the resistant phenotype of FERM-JAK2. Phos-
pho-deficient mutant studies further provided evidence that tyr866, tyr966, and
tyr972 are crucial for the activation of FERM-JAK2. Ectopic expression of
FERM-JAK2 in HEK293T, NIH3T3 and Ba/F3 cells showed activation of STAT5
and transformation of Ba/F3 cells to factor independence. Interestingly, co-
immunoprecipitation studies revealed that FERM-JAK2 does not bind or acti-
vate the IL-3R in contrast to V617FJAK2. Ectopic expression of FERM-JAK2,
in contrast to V617FJAK2, was able to activate STAT5 in a cytokine receptor
deficient cell line.  in vitro binding studies revealed that FERM-JAK2 directly
binds and activates STAT5. Using flag- and myc-tagged FERM-JAK2 we show
that the FERM domain is sufficient for an efficient dimerization and activation
of FERM-JAK2 in the absence of an cytokine receptor. Transplantation of retro-
virally transduced murine bone marrow with FERM-JAK2 compared to JAK2
V617F showed an accelerated phenotype with marked increases in WBC, HCT,
RBC, HB, reticulocytes, pronounced splenomegaly and loss of body weight in
mice. In contrast to V617FJAK2 expressing mice, FERM-JAK2 expressing
mice displayed a lethal phenotype.
Summary / Conclusion: Taken together, we could identify a novel JAK2 vari-
ant which alters the kinase domain structure, leads to direct, cytokine receptor
independent STAT5 activation, and gives rise to an accelerated, PV-like disease
in mice. 
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THE MUTATIONAL LANDSCAPE AND CLONAL ARCHITECTURE OF MPN
PATIENTS DETERMINED BY TARGETED NEXT GENERATION SEQUENC-
ING
P Lundberg1,*, A Karow1, R Nienhold1, T Lehmann2, A Tichelli3, J Passweg3,
C Beisel4, R Skoda1
1DBM, University Hospital Basel, Basel, 2Cantonal Hospital St. Gallen, St.
Gallen, 3University Hospital Basel, 4ETH, Basel, Switzerland

Background: Myeloproliferative neoplasms (MPNs) are a group of diseases
characterized by aberrant proliferation of the myeloid, erythroid and/or
megakaryocytic lineages.  In addition to JAK2-V617F mutations, a number of
acquired alterations have been found to be involved in the initiation and pro-
gression of MPN. However, since the sequencing studies to date focus on
examining mutations in only single or low number of genes, the interplay
between different mutations is difficult to appreciate.  Also, many of the muta-
tions reported in MPN are rare (1-10% of patients carry them) and larger cohort
studies are necessary to understand the impact of these less abundant muta-
tions. Here we report the mutational spectra of a cohort of 214 MPN patients
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analyzed using multiplexed next generation sequencing for mutations in 110
genes. In addition, we also demonstrate the clonal architecture for patients har-
boring multiple mutations.
Aims: We aim at defining the mutational spectra of a cohort consisting of 214
MPN patients and dissecting the clonal architecture of patients carrying multi-
ple alterations. We developed a rapid, robust and cost efficient method that can
be used for large cohort studies to analyze correlations between mutations and
clinical presentation.
Methods: DNA from 214 MPN patients was fragmented, barcoded using 48
indexed adapters and enriched using Agilent SureSelect. The genes in the
enrichment panel consisted of all genes reported to be mutated in MPN, as well
as 100 additional genes found to be mutated in other myeloid malignancies or
involved in hematopoietic signaling. The enriched DNA was sequenced using
Illumina HiSeq2000 and each unique barcode assigned to its respective patient
(48 patients/reaction). All patients were analyzed in duplicates and only muta-
tions present in duplicate samples were considered candidate mutations. All
candidate mutations were confirmed using an orthogonal NGS platform (Ion Tor-
rent) and the somatic nature of the mutations was proven by comparing the
mutations with paired non-hematopoietic DNA. Single colonies were picked
and analyzed from patients with multiple mutations to assess the clonal archi-
tecture and temporal order of acquisition.
Results: We sequenced 110 genes (>1200 exons) in 214 MPN patients obtain-
ing an average coverage of ~350-fold for the target regions. We used the JAK2-
V617F mutations to estimate the sensitivity of the method. We were able to
detect in JAK2-V617F 128/130 patients with an allelic burden >5%, which was
the cutoff used for the Illumina mutation calling. Analysis of somatic mutations
showed that 45/214 (21%) patients harbored 2 or more somatic mutations, and
7/214 (3%) patients carried 3 or more somatic mutations and no specific trend
of mutation co-existance was observed (Figure 1, left circos plot shows JAK2-
V617F positive patients and left circos plot shows JAK2-V617F negative
patients). Sequencing of serial samples and single colonies from the same
patient to assess the clonal architecture in patients with multiple mutations
showed that no strict order of acquisition could be observed, and no genetic
aberration was in all patients exclusively acquired before JAK2-V617F.
Sequencing of serial samples for mutations described to be responsible for
leukemic transformation (TP53 and KRAS/NRAS) assesses the kinetics
between acquisition of the mutation and leukemic transformation. Furthermore,
we detected novel somatic mutations in 9 genes not previously described to be
involved in the MPN pathogenesis.
Summary / Conclusion: We were able to develop a tool allowing multiplexed
cohort analysis using NGS. We found that ~21% of MPN patients harbored 2
or more somatic mutations. Analysis of the clonal architecture showed that
none of the mutations exclusively preceded the acquisition of JAK2-V617F and
no clear patter of co-existance between mutations was observed. Furthermore,
we were also able to detect somatic mutations in 9 genes previously not
described to be involved in the MPN pathogenesis.

Figure 1. 
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IPS CELLS FROM PV PATIENTS: A PHARMACOLOGICAL MODEL TO
SCREEN INTERFERON ΑLPHA IMPACT IN A DEFINED MUTATIONAL CON-
TEXT 
E Lesteven1,2,*, D Pognant1, H Riesterer3, V Vanneaux3, J Larghero3, 
O Feraud4,5, A Bennaceur-Griscelli4,5, C Chomienne1,2, B Cassinat1,2, J Kilad-
jian1,6
1UMRS-940, Inserm, 2Unite de Biologie cellulaire, 3Laboratoire de Therapie
Cellulaire, AP-HP, hopital Saint-Louis, Paris, 4UMRS -935, Inserm, 5ESTeam
paris sud, University paris 11, Villejuif, 6Centre d’Investigations Cliniques, AP-
HP, hopital Saint-Louis, Paris, France

Background: Myeloproliferative neoplasms (MPN) may present an oligoclon-
al pattern in which the hematopoietic stem/progenitor compartment displays
molecular complexity, with coexisting acquired mutations. The most frequent
mutation is JAK2V617F (JAK2VF), shown to deregulate myeloid progenitor cells
proliferation. We and others have shown a differential response of PV sub-
clones to treatment with peg-IFNα-2a according to the mutational pattern, but
the precise cellular targets and mechanisms of action of this drug remain
unknown.
Aims: To study the hematopoietic differentiation of induced pluripotent stem
cells (iPSC) derived from somatic cells of MPN patients with complex mutation-
al presentation and develop cellular models for IFNα pharmacological study.
Methods: The hematopoietic differentiation of a wild-type (WT) and a heterozy-
gous JAK2VF iPSC line was assessed using two protocols : protocol A after der-
ivation of embryoid bodies with an EPO containing cytokine cocktail, and pro-
tocol B using a MatrigelTM matrix in a medium with or without EPO. Hematopoi-
etic differentiation was assessed by FACS analysis of myeloid surface mark-
ers and by methylcellulose assays for progenitor functionality. IFNα pharmaco-
logical studies were performed in both differentiation protocols in WT and
JAK2VF iPSC lines.
Results: In the WT iPSC line, both protocols gave similar results for hematopoi-
etic differentiation efficacy as assessed by the relative percentages of the var-
ious intermediate stage progenitors and mature cells. Nevertheless, culture on
MatrigelTM gave higher yields in total cell number. In both WT or JAK2VF iPSC,
CD34+ cells appear at the same timepoint (day 6) but the proportion of CD34+
cells was higher in JAK2VF cell cultures (15% vs 7,5%).  As expected, the ery-
throid lineage was more abundant during the JAK2VF cell line differentiation
with a peak of glycophorine A positive (GpA+) cells at day 20 of 70% in aver-
age compared to 45% for WT cells, along with spontaneous progenitor growth
in the absence of erythropoietin (EPO). 2) IFNα was added 6 days after initia-
tion of the differentiation protocol in both WT and JAK2VF cell lines. In JAK2VF
cells, a delay and a 88% decrease in the emergence of CD43+ early mature
hematopoietic cells was observed. In contrast, no delay was noted in CD43+
cell production in the WT cell line with only a 28% decrease compared to
untreated cells. Likewise, GpA+ erythroid cell production was reduced by 62%
after addition of IFNα in the JAK2VF cell line compared to a 30% decrease in
the WT cell line. The decrease in erythroid progenitors, was also more pro-
nounced in the treated JAK2VF iPSC-derived cells than in the WT-derived cells
in clonogenic assays.
Summary / Conclusion: Using two different hematopoietic differentiation pro-
tocols, the JAK2VF iPSC line reproduced several features observed in PV
patients such as an increase in erythroid cells production and EPO-independ-
ence. Treatment of the JAK2VF iPSC line with IFNα during hematopoietic dif-
ferentiation reduces the emergence of early mature hematopoietic cells, ery-
throid progenitor growth and differentiation while sparing the erythroid growth
and differentiation of a wild-type iPSC line. These results reproduce the in vivo
efficacy of IFNα against JAK2VF clones. Thus, similar analysis performed on
different iPS cell lines representing the different mutational combinations of a
given PV patient should provide a useful model to study the precise mecha-
nisms of action of IFNα on MPN hematopoiesis applicable in various complex
molecular contexts.
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NOVEL AND RECURRENT GENES INVOLVED IN STRUCTURAL AND
SEQUENCE VARIATIONS IN RELAPSED CHILDHOOD HIGH HYPER-
DIPLOID ACUTE LYMPHOBLASTIC LEUKEMIA
U Fischer1,*, C Bartenhagen2, M Gombert1, V Okpanyi1, V Binder1, S
Röttgers3, J Bradtke3, A Teigler3, Jochen Harbott3, Sebastian Ginzel1,4, R
Thiele4, M Dugas2, J Hu5, A Borkhardt1, C Chen1,5
1Department of Pediatric Oncology, Hematology and Clinical Immunology, Uni-
versity Children’s Hospital, Medical Faculty, Heinrich Heine University, Dues-
seldorf, 2Institute of Medical Informatics, University of Muenster, Muenster,
3Oncogenetic Laboratory, Department of Pediatric Hematology and Oncology,
Justus Liebig University, Giessen, 4Department of Computer Science, Bonn-
Rhine-Sieg University of Applied Sciences, Sankt Augustin, Germany, 5Fujian
Institute of Hematology, Fujian Medical University Union Hospital, Fuzhou, China

Background: High hyperdiploid acute lymphoblastic leukemia (HH-ALL) is
characterized by 51-67 chromosomes and nonrandom gains of specific chro-
mosomes (X, 4, 6, 10, 14, 17, 18, or 21). Occuring in 25-30% of cases, it is the
most frequent numerical cytogenetic alteration in pediatric B-cell precursor
ALL. Pre-leukemic clones are generated already in utero, but cooperating onco-
genic lesions are necessary for overt leukemia. Children suffering from HH-ALL
have a good prognosis, but recurrent disease will affect 15-20%. The underly-
ing genetic mechanisms leading to overt leukemia and relapse remain to be
determined.
Aims: The objective of this study was to comprehensively assess and validate
genetic lesions associated with genesis and relapse of leukemia in a cohort of
pediatric patients (n=6) with recurrent HH-ALL.
Methods: Whole genome and whole exome next-generation-sequencing was
applied to analyze matched sample sets of six children with recurrent HH-ALL
taken at initial diagnosis and/or relapse and remission. Paired-end genomic
libraries were sequenced on a Genome Analyzer IIx or a HiSeq 2000 (Illumi-
na). Reads were aligned against the human reference genome (GRCh37) using
BWA. Unique reads were analyzed with GASV to detect translocations and
inversions. Somatically acquired variations not present in the Database of
Genomic Variants were reported. FREEC was employed to detect copy num-
ber alterations. Targeted enrichment of whole exomic regions was carried out
employing SeqCap EZ libraries (Roche) and 100 bp single reads were
sequenced on a HiSeq 2000. Mutations were called and LOH detected using
an in-house bioinformatic pipeline. Putative somatically acquired mutations
were validated by PCR, Sanger sequencing and FISH analysis.
Results: We detected and validated 11 interchromosomal translocations affect-
ing genes coding for proteins (ART4, C12orf60, MACROD2, TBL1XR1, LRRN4,
KIAA1467, ELMO1) and several miRNAs (e.g. miR1200), lincRNAs and nuclear
RNAs involved in splicing (U6, U13). A MACROD2/KIAA1467-fusion potential-
ly encoded a novel chimeric protein. All other rearrangements presented loss-
of-function or -expression alterations. Most translocations were associated with
copy number alterations. One case showed oscillating copy numbers at clus-
tered breakpoints indicative of shattering/rejoining of chromosomal fragments,
termed chromothripsis. Furthermore, deletions, inversions and loss-of-het-
erozygosity were detected. Exome sequencing revealed recurring mutations of
CREBBP and members of the Ras family of small GTPases. One patient
expressing wildtype NRAS and KRAS harbored mutated PAR4, a tumorsup-
pressor that is downregulated by oncogenic RAS for efficient transformation.
Further mutations (non synonymous coding, splice site mutations or gained
stop codons) were detected and validated in various transcription factors and
signaling molecules involved in differentiation, cell cycle regulation and apop-
tosis. Relapse was associated with partial chromosomal gain (1q), loss (4q), a
novel translocation (t(4;7)), deletions (IKZF1), increasing dominance of a chro-
mothriptic clone and selection for RAS and CREBBP alterations.
Summary / Conclusion: Our data indicate a central role for RAS and CREBBP
regulated pathways as assisting oncogenic lesions in pathogenesis and relapse
of HH-ALL. Additional mutations indicate disturbance of B-cell differentiation,
enhanced proliferation, suppression of cell death and a possible role of regu-
latory RNAs in HH-ALL.
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DIFFERENT MINIMAL RESIDUAL DISEASE (MRD) LEVELS PREDICT
POST-TRANSPLANTATION OUTCOME IN MRD+ ACUTE LYMPHOBLAS-
TIC LEUKEMIA (ALL)
R Bassan1,*, O Spinelli2, E Oldani2, T Intermesoli3, M Tosi2, B Peruta2, 
E Borlenghi4, E Pogliani5, E Bona6, V Cassibba 7, A Scattolin1, C Romano8, F
Ciceri9, A Cortelezzi10, G Gianfaldoni11, D Mattei12, E Audisio13, A Rambaldi2
1Ospedale dell’Angelo, Mestre-Venezia, 2Ospedale Papa Giovanni XXIII,
3Ospedale Papa Giovanni XXXIII, Bergamo, 4Spedali Civili, Brescia, 5Nuovo
Ospedale San Gerardo, Monza, 6Ospedale Civile, Vicenza, 7Ospedale Civile,

Bolzano, 8Ospedale Oncologico A. Businco, Cagliari, 9Ospedale San Raffaele,
10Ospedale Maggiore Policlinico, Milano, 11AOU Careggi, Firenze, 12ASO S.
Croce e Carle, Cuneo, 13Ospedale San Giovanni Battista, Torino, Italy

Background: MRD is the most powerful indicator of the risk of relapse, and is
increasingly adopted in ALL for the risk-oriented application of stem cell trans-
plantation (SCT) in MRD-positive (pos) patients. Retrospective analyses indi-
cated a lesser efficacy of SCT in MRDpos cases, however without defining the
quantitative MRD ranges associated with SCT failure. Such a definition could
improve the ability to distinguish MRDpos patients for whom SCT is an appro-
priate choice from those in whom other treatments should be considered
instead or prior to SCT.
Aims: To define which post-induction/consolidation MRD levels can negative-
ly affect post-transplantation outcome in adult ALL.
Methods: The long-term results of a prospective Northern Italy Leukemia
Group trial conducted between 2000 and 2006 and enrolling a total of 304 con-
secutive unselected patients with Ph- ALL were reviewed. In this study, SCT
was prescribed only to MRDpos patients, regardless of clinical risk class. MRD
was assessed by RQ-PCR methodology using one-two case-specific sensitive
molecular probes, examining the bone marrow at weeks 10, 16 and 22, i.e. after
chemotherapy cycles no. 3, 5 and 7. MRD results from all three time-points
were pooled, and the highest value registered in individual patients was used
to identify the MRD-negative group (always MRDneg) and three other subsets
characterized by increasing levels of residual ALL, from low-positive (<10-4

[MRDpos1]) to positive (10-4 to <10-3 [MRDpos2]) to strongly positive (≥10-3

[MRDpos3]). MRDneg patients were not offered SCT unless t(4;11)+. For study
purposes, disease-free survival (DFS) and relapse incidence (RI) were
assessed and compared among different MRDpos  groups, specifically in
patients selected for SCT at end of consolidation phase after completion of the
MRD study as per study design (at least MRDpos2 at week 16 and/or MRDpos1

at week 22).
Results: Of 304 patients treated (median age 35 years, range 16-68; male gen-
der 57%) 258 (85%) entered complete remission (CR). Sensitive probe(s) were
available for 200 (77.5%) CR patients, of whom 141 completed consolidation
and 59 did not (early SCT 13, relapse 41, toxicity 5). Of 141 evaluable patients,
136 completed the MRD study, 64 being MRDneg (47%), 21 MRDpos1 (15.5%),
17 MRDpos2 (12.5%) and 34 MRDpos3 (25%). With a minimum observation
time of 4 years and a maximum close to 12 years, estimated 6-year DFS and
RI were 57% and 32% in MRDpos1, 46% and 50% in MRDpos2 and 15% and
76% in MRDpos3 cohorts, respectively (all P’s <0.0001). Of all 72 MRDpos

patients, 44 (61%) underwent SCT as per protocol design (allogeneic SCT 26,
“hypercycles” with autologous blood stem cell rescue 18). Although 6-year DFS
rate was improved after allogeneic SCT (42% vs 20% with autologous SCT,
P=0.09), MRD level was highly influential for post-transplantation outcome
(DFS 48% in MRDpos1-2 group [n=25] vs 16% in MRDpos3 group [n19], P=0.025;
RI 42% vs 69%, P=0.13), and the best overall result was obtained with allo-
geneic SCT in MRDpos1-2 group  (DFS 60% [n=15] vs 18% in MRDpos3 group
[n=11], P=0.08; RI 23% vs 64%, P=0.09).
Summary / Conclusion: In this prospective study, about one half of MRDpos1-
2 patients were salvaged by SCT, mainly by allogeneic rather than autologous
SCT (DFS 60%). Because of the poorer SCT results in MRDpos3 group, patients
with post-induction/consolidation MRD ≥10-3 should receive further/experimen-
tal therapy and not proceed to SCT until the MRD signal is brought below the
10-3 cutoff.
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COMPARISON OF NEXT-GENERATION SEQUENCING AND ASO-PCR
METHODS FOR MRD DETECTION IN ACUTE LYMPHOBLASTIC
LEUKEMIA
G Malnassy1, V Carlton2, M Moorhead2, M Faham2, W Stock1,*
1University of Chicago, Chicago, 2Sequenta, Inc., South San Francisco, Unit-
ed States

Background: The clinical management of patients with acute lymphoblastic
leukemia (ALL) relies on accurate prediction of relapse risk to inform treatment
decisions (Pui et al, JCO 2011). The measurement of minimal residual disease
(MRD) has emerged as the most important predictor of outcome in ALL (Cam-
pana, Hematology Am Soc Hematol Educ Program 2010). Allele-specific
oligonucleotide (ASO)-PCR can be used to assess MRD; however, this tech-
nique requires preparation of clonotype-specific primers for each individual
which is laborious and time-consuming.  We developed the LymphoSIGHT™
platform, a high-throughput sequencing method, which universally amplifies
antigen-receptor gene segments and can identify all leukemia-specific
sequences at diagnosis, allowing monitoring of disease progression and clon-
al evolution during therapy (Faham et al, Blood 2012). 
Aims: In this study, we compared the sequencing and ASO-PCR methods for
measuring MRD in follow-up samples and analyzed the extent of clonal evo-
lution present in diagnostic and follow-up samples from 37 ALL patients.
Methods: Using the sequencing assay, we analyzed diagnostic blood and
bone marrow samples from 37 ALL patients for clonal rearrangements of
immunoglobulin (IGH-VDJ, IGH-DJ, IGK) and T cell receptor (TRB, TRD, TRG)
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genes.  Clonal rearrangements had been previously detected in all 37 patients
using ASO-PCR methods.  We assessed MRD at the IGH and/or TRG locus in
99 follow-up samples, and analysis of the concordance between MRD results
obtained by the sequencing method and ASO-PCR is ongoing.  Finally, we
looked for cases with clone evolution and assessed the frequency of evolved
clones over time in serial samples. 
Results: Sequencing detected the presence of a high-frequency clonal
rearrangement of at least one receptor (“calibrating receptor”) in 100% of the
37 ALL patients; 36 patients had at least 2 calibrating receptors at diagnosis,
29 patients had at least 3 calibrating receptors, and 12 patients had more than
3.  The TRG assay was the most frequent gene rearrangement: at least one
TRG clonal rearrangement was detected in 29 of the diagnostic ALL samples.
IGH-VDJ was the second most informative receptor, with clonal rearrange-
ments being detected in 23 patients.  We analyzed follow-up samples for the
presence of MRD.  Sequencing detected MRD levels of >10% in 4 samples, 1-
10% in 4 samples, 0.1-1% in 8 samples, 0.01-0.1% in 12 samples, 0.001-0.01%
in 8 samples, and <0.001% in 11 samples.  MRD was undetectable by sequenc-
ing in 45 samples.  Being able to track more than one clonal sequence allows
the follow up of the dynamics of these clones.  In at least one patient, the rel-
ative frequencies of the 3 clonal sequences changed dramatically over the dis-
ease course (Figure 1).  
Summary / Conclusion: This high-throughput sequencing method enables
MRD detection without the need for development of patient-specific reagents.
The sequencing method allows monitoring of clonal dynamics over time, which
may provide valuable insight into tumor evolution and resistance to therapy at
the individual clone level.  Concordance data between sequencing and ASO-
PCR will be presented. 

Figure 1. Dynamics of clone frequency over time in one ALL patient across
5 samples.  Colors indicate three different clonal sequences.  The 5 sam-
ples are shown on the X axis.  The clone frequency is shown on the Y
axis. 
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ERG DELETION EXERTS A CD2-DEPENDENT POSITIVE PROGNOSTIC
IMPACT ON IKZF1-DELETED CHILDHOOD ALL
M Zaliova1,2, O Zimmermanova2, P Dörge1, C Eckert3, A Möricke1,
M Zimmermann4, J Stuchly2, A Teigler-Schlegel5, R Koehler6, C Bartram6,
L Karawajew7, P Rhein7, G Cario1, J Zuna2, M Schrappe1, M Stanulla1,*
1Department of Pediatrics, University Hospital Schleswig-Holstein, Kiel, Ger-
many, 2CLIP-Molecular genetics, Department of pediatric hematology and
oncology, 2nd Faculty of Medicine, Charles University in Prague, Prague, Czech
Republic, 3Pediatric Hematology and Oncology, Charite University Hospital
Berlin, Berlin, 4Pediatric Hematology and Oncology, Hannover Medical School,
Hannover, 5Oncogenetic laboratory, Pediatric Hematology and Oncology, Uni-
versity of Giessen, Giessen, 6Department of Human Genetics, University of Hei-
delberg, Heidelberg, 7Department of Hematology, Oncology and Tumor
Immunology, HELIOS-Clinic Berlin-Buch, Berlin, Germany

Background: B-cell precursor (BCP) acute lymphoblastic leukemia (ALL) is a
clinically and biologically heterogeneous disease. Based on the presence of rou-
tinely screened recurrent genetic aberrations, most cases can be classified into
genetically defined subgroups. Despite this success, a still significant propor-
tion of patients falls into the so-called “B-other” category with largely unknown
genetic background and heterogeneous outcome. Importantly, the majority of
relapses occur within patients who lack any known strong prognostic feature.
To improve the prognosis of this group, identification of new and more accurate
risk predictors is of ongoing interest.
Aims: Using SNP microarray analysis, intragenic deletions of the ERG gene
on chromosome 21q22.3 (ERGdel) were recently described as a recurrent
abnormality in childhood ALL. However, detailed characterization of this aber-
ration in the context of large modern clinical trials has not been performed so
far. In our study we aimed to assess the incidence of ERGdel in childhood ALL
and to evaluate its clinical value as a prognostic marker.
Methods: We developed a multiplex PCR assay to screen ERGdel on the
genomic level and screened 1323 patients treated on the multicentre ALL-BFM
2000 protocol. A commercially available multiplex ligation-dependent probe
amplification (MLPA) kit was used to analyze IKZF1 deletions. Other clinical and
laboratory parameters were acquired by routine diagnostic procedures.
Results: We identified 60 cases with ERGdel, all exclusively within BCP-ALL.
The majority of positive patients were observed in the “B-other” subgroup
(44/403). Interestingly, in at least 1/3 of cases the deletion was bi-/oligoclonal
and it was significantly associated with higher age, CD2-positivity and IKZF1
deletion. We found no or only weak associations of ERGdel alone with prog-
nosis. However, when combined with CD2 status, the CD2-positive/ERGdel
patients demonstrated superior outcome. This effect was significant even with-
in cases harbouring IKZF1 deletions which have previously been shown to
have a negative prognostic impact in the ALL-BFM 2000 trial population. In
addition, we analyzed stability of ERGdel between diagnosis and relapse in all
six CD2-negative/ERGdel relapses. In 3/6 cases the ERG deletions were lost
and in the remaining 3 cases the relapse deletions differed from those found at
diagnosis.
Summary and Conclusions: To conclude, we describe a high incidence of
ERGdel in B-other ALL. Our data suggest that the ERG locus is specifically
prone to deletion in this subgroup. Nevertheless, the deletion does not seem
to play a driving role in the pathogenesis of the disease. We show that com-
bined with CD2-positivity the ERGdel confers a superior prognosis which even
overcomes the negative impact of concurrent IKZF1 deletions. 
Support: P302/12/G101; UNCE204012
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HIGH HYPERDIPLOIDY (HEH) AMONG ADOLESCENTS AND ADULTS WITH
ACUTE LYMPHOBLASTIC LEUKAEMIA (ALL): CYTOGENETIC FEATURES,
CLINICAL CHARACTERISTICS AND OUTCOME
L Chilton1,*, C Harrison1, R Ketterling2, J Rowe3, M Tallman4, A Goldstone5, 
A Fielding6, A Moorman1
1Leukaemia Research Cytogenetics Group, Northern Institute for Cancer
Research, Newcastle University, Newcastle upon Tyne, United Kingdom, 2Depart-
ment of Cytogenetics, Mayo Clinic, Rochester, MN., United States, 3Department
of Hematology, Shaare Zedek Medical Center, Jerusalem, Israel, 4Memorial Sloan
Kettering Cancer Center, New York, United States, 5Department of Haematology,
UCLH, 6Department of Haematology, Royal Free and UCMS, London, United
Kingdom

Background: HeH is the massive clonal gain of chromosomes resulting in a
modal number of 51-65 chromosomes. The pattern of chromosome gain is non-
random and distinctive with 8 chromosomes accounting for >75% gains. HeH is
the most prevalent genetic subtype in paediatric ALL occurring in 33% patients and
is associated with a good prognosis. We have previously reported the incidence
and outcome of HeH among adolescents and adults treated on
UKALLXII/ECOG2993 both with and without Philadelphia positive (Ph+) disease
(Blood, 2007;109:3189 & 2009;113:4489). Among paediatric patients, several
cytogenetic features, including the presence of specific trisomies, have been asso-
ciated with outcome. In particular, +4, +10, +17, +18 and high modal number
have been associated with improved survival.
Aims: There are no previous studies of HeH in adults describing the pattern of
chromosome gain or the relationship with outcome. As adolescent and adult ALL
patients generally have an inferior outcome compared to children the prognostic
relevance of specific trisomies may be more relevant in this group.
Results:Among 1232 BCP-ALL patients treated on UKALLXII/ECOG2993 (1993-
2006) tested for HeH, 159 (13%) were positive. The incidence of HeH was simi-
lar among Ph+ (48/340, 14%) and Ph- (111/892, 12%) patients. Ph+ HeH patients
were older than Ph- HeH patients (38 v 26 years, P=0.001). Although ~60% of Ph-
patients were <25 years, ~25% were 40-59 years. Ph+ HeH karyotypes had sig-
nificantly lower modal numbers whereas the distribution for Ph- cases was simi-
lar to paediatric ALL with a peak at 55 chromosomes. There were significant dif-
ferences in the pattern of chromosome gain: Ph+ karyotypes were more likely to
have +2, +15 and +der(22)t(9;22)(q34;q11), and less likely to have +10, +17 and
+18. Gains of chromosomes 4, 6, 14, 21 and X were equally prevalent in both
groups. The median follow-up time for the 111 Ph- HeH patients was 8 years. The
majority (106, 96%) achieved a complete remission (CR) with 31 (29%) cases sub-
sequently relapsing and 17 (16%) dying in first remission. The 5 year survival was
58% (95% CI 48-66%). Patients who had gained a chromosome 4, 10, 14 or X
had a significantly improved outcome: HR (95% CI) 0.41 (0.22-0.72), 0.55 (0.31-
0.98), 0.56 (0.32-0.99) and 0.49 (0.27-0.90) respectively. However, only +4 and
+10 remained significant (P=0.003 & 0.027 respectively) in a multivariate model
with age and white cell count. There was no evidence to suggest a relationship
between modal chromosome number and outcome. Survival data was only avail-
able for 26 Ph+ patients treated prior to the introduction of imatinib (median fol-
low-up 11 years). All patients, bar one, achieved CR (96%) but 9 (35%) subse-
quently relapsed and 10 (40%) died in first remission. Thus the 5 year survival was
38% (20-56). There was little evidence to suggest outcome heterogeneity accord-
ing to specific trisomies or modal chromosome number; except for a borderline
result for chromosome 4 [0.45 (0.18-1.16)].
Summary / Conclusion: In conclusion, the cytogenetic landscape of Ph- HeH ALL
is almost identical to that observed in paediatric ALL whereas it is distinctive from
Ph+ HeH ALL. There is significant evidence to suggest outcome heterogeneity
according to the presence of specific trisomies in Ph- HeH ALL. Further studies
based on more contemporary cohorts will be needed to evaluate these results
among young adults treated on paediatric or paediatric-like protocols.

Multiple Myeloma - Biology
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IN VIVO TARGETING OF STROMAL-DERIVED FACTOR-1 AS A STRATEGY
TO PREVENT MYELOMA CELL DISSEMINATION TO DISTANT BONE MAR-
ROW NICHES
A Roccaro1,*, A Sacco1, M Ungari2, S Lonardi2, P Maiso1, D Zboralski3, A Kruschin-
ski3, M Moschetta1, Y Mishima1, F Facchetti2, G Rossi4, I Ghobrial1
1Medical Oncology, Dana-Farber Cancer Institute, Boston, United States, 2Pathol-
ogy, University of Brescia, Brescia, Italy, 3NOXXON Pharma, Berlin, Germany,
4Hematology, Spedali Civili di Brescia, Brescia, Italy

Background: Active multiple myeloma (MM) is characterized by the presence of
continuous dissemination of MM cells from the primary site of tumor development
to multiple distant bone marrow (BM) niches. We hypothesized that stromal-
derived factor-1 (SDF-1) may represent a target for preventing transition from
MGUS to active-MM; thus resulting in inhibition of MM progression; and tested
NOX-A12, a high affinity l-oligonucleotide-based inhibitor of SDF-1 in MM, look-
ing at its ability to mold the BM milieu, thus modulating MM cell growth and hom-
ing to the BM in vivo and in vitro.
Aims: 1) To demonstrate that SDF-1-neutralization in the BM niches inhibits cell
dissemination in vivo in a MM model. 2) To demonstrate the delivery of NOX-A12
in vivo; and its ability to modulate MM tumor growth and MM cell dissemination.
Methods: SDF-1 levels were evaluated by immunohistochemistry on BM speci-
mens obtained from patients with MGUS, active-MM, or healthy individuals; and
confirmed by ELISA, using conditioned-medium of BM-mesenchymal stromal cells
(BM-MSCs) obtained from MGUS, active-MM and healthy individuals. Co-local-
ization of MM tumor cells (MM.1S-GFP+) and NOX-A12 with SDF-1-positive areas
was tested by in vivo confocal microscopy, using both AlexaFluor633-conjugated-
anti-SDF-1 monoclonal antibody and AlexaFluor647-conjugated-NOX-A12. Effect
of NOX-A12 in modulating MM cell dissemination was tested in vivo, by using in
vivo confocal microscopy. In vivo homing and in vivo tumor growth of MM cells
(MM.1S-GFP+/luc+) were assessed by using in vivo confocal microscopy and in
vivo bioluminescence, in SCID mice treated with a) vehicle; b) NOX-A12; c) borte-
zomib; d) NOX-A12+bortezomib. Detection of mobilized MM-GFP+ cells ex vivo
was performed by flow cytometry. Effects of drug combination on dissemination
of MM cells to distant BM niches were evaluated ex vivo by using immunofluores-
cence on mice femurs. DNA synthesis and adhesion of MM cells in the context of
NOX-A12 (50-100nM) treated primary MM BM-MSCs in presence or absence of
bortezomib (2.5-5nM) were tested by thymidine uptake and adhesion in vitro
assay, respectively. Synergism was calculated by using CalcuSyn software. NOX-
A12-dependent-modulation of signaling was evaluated by western blot on MM
cells exposed or not to NOX-A12-treated primary BM-MSCs.
Results: Patients with active-MM present with higher BM SDF-1 expression than
MGUS patients and healthy individuals. In vivo confocal imaging revealed higher
SDF-1 expression in MM cell-enriched BM areas compared to non-MM colonized
BM niches. We next demonstrated that NOX-A12 was delivered to BM areas in
MM-tumor bearing mice. Mice pre-treated with NOX-A12 showed a significant
reduction of MM cell growth and dissemination compared to untreated mice, indi-
cating indeed that modulation of the pre-metastatic niche with NOX-A12 reduced
MM cell dissemination. We examined NOX-A12-dependent the in vivo transcrip-
tional changes on the murine BM milieu and found that the BM cells of NOX-A12-
pretreated mice showed transcriptional downregulation of SDF-1 as well as down-
regulation of angiogenesis-, cell growth-, and cell adhesion-related genes. We next
dissected the ability of NOX-A12-dependent neutralization of SDF-1 to disrupt the
interaction of MM cells with the surrounding BM milieu and found that NOX-A12
induced MM cell mobilization from the BM to the peripheral blood ex vivo. We next
showed that NOX-A12-dependent de-adhesion of MM cells from BM-MSCs
enhanced MM cell sensitivity to bortezomib, as shown both in vitro and in vivo.
Specifically, significant reduction of tumor burden in those mice treated with
sequential administration of NOX-A12 and bortezomib was observed, compared
to bortezomib alone-treated mice (P <0.05). Similarly, NOX-A12+bortezomib com-
bination induced significant inhibition of MM cell homing, as shown by in vivo con-
focal microscopy.
Summary / Conclusion: NOX-A12-dependent neutralization of SDF-1 modu-
lates the pre-metastatic BM niche in vivo, thus resulting in inhibition of tumor cell
dissemination in an MM model. Our data suggest that NOX-A12 may represent
a first in class niche-targeting agent that can prevent or disrupt bone marrow
metastasis in MM and possibly other tumors that metastasize to the bone mar-
row.
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PLASMA CELL PHENOTYPE AND B-CELL STATUS ARE INDEPENDENT
PREDICTORS OF PROGRESSION-FREE AND OVERALL SURVIVAL IN
MGUS.
A Rawstron1,*, R de Tute1, G Aramugakani1, J Child2, G Morgan3, R Tooze1, 
R Owen1
1HMDS, 2Haematology, St. James’s Institute of Oncology, Leeds, 3Institute of
Cancer Research, London, United Kingdom

Background: Monoclonal Gammopathy of Undetermined Significance (MGUS)
shows progression to myeloma or other B-lymphoproliferative disorders in approx-
imately 1% of cases per year. MGUS is associated with immune suppression and
shows approximately 2% per year excess infectious mortality. Depletion of normal
plasma cells and abnormal sFLC ratio predict an increased risk of progression.
Changes in normal B-cell subsets are also reported although it is not clear how
these relate to outcome.
Aims: To identify B-cell related factors which affect progression and survival in
MGUS. 
Methods: Prospective analysis of plasma cell and B-cell immunophenotype was
performed since 2004 on the bone marrow in 1206 MGUS cases with records of
the standard diagnostic and clinical features. B-cell clonality was included in the
analysis to assess for the presence of an underlying B-cell disorder. 
Results: During follow-up (median 3.5, range 0.5-8yrs), 48 developed myeloma
and 9 a B-lymphoproliferative disorder. There were 281 deaths of which 151 were
potentially MGUS-related (i.e. myeloma, infectious or renal condition). Normal
plasma cells were depleted (i.e. represented <5% of total plasma cells) in 18% of
cases and this was strongly associated with disease progression (Log-rank
P<0.001). There was 63% concordance between PC phenotype and sFLC ratio;
either factor alone was equally predictive of disease progression (Log-rank
P=0.026). B-cell abnormalities (i.e. depleted normal subsets, perturbed K:L ratio,
or MBL) were detected in 26% of cases with no discernable clonal relationship to
the neoplastic plasma cells. B-cell abnormalities were strongly associated with
progression and disease-related mortality (univariate P=0.001, multivariate
P=0.021). 
Summary / Conclusion: In addition to the neoplastic plasma cell expansion,
MGUS is characterised by abnormal B-cell homeostasis and humoral immunity.
All of these factors predict for an increased risk of disease progression. B-cell and
plasma cell abnormalities are also strongly associated with excess infectious mor-
tality. Current treatment for myeloma can reverse B-cell/humoral abnormalities
with low toxicity and it may be appropriate to consider a clinical trial to evaluate
early intervention in the subset of MGUS patients identified in this study who are
at an increased risk of infectious mortality.
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HETEROGENEITY OF MUTATIONAL PROCESSES IN MULTIPLE MYELOMA
N Bolli1,*, H Avet-Loiseau2, D Wedge3, P Van Loo3, S Nik-Zainal3, L Alexandrov3,
G Bignell3, J Hinton3, J Tubio3, S McLaren3, S O’ Meara3, A Butler3, J Teague3, L
Mudie3, Y Tai4, M Shammas4, A Sperling4, M Fulciniti4, P Richardson4, F
Magrangeas5, S Minvielle6, P Moreau 7, M Attal8, T Facon9, P Futreal3, K Ander-
son4, P Campbell3, N Munshi4
1Haematology, University of Cambridge, Cambridge, United Kingdom, 2Unité de
Génomique du Myélome, CHU Rangueil, Toulouse, France, 3Wellcome Trust
Sanger Institute, Cambridge, United Kingdom, 4Dana-Farber Cancer Institute,
Boston, United States, 5Hematology Laboratory, University Hospital, 6Unité de
Génomique du Myélome, CHU Rangueil, 7Department of Hematology , 8Depart-
ment of Haematology, University Hospital, Nantes, 9Department of Haematology,
University Hospital, Lille, France

Background: The catalog of somatic mutations in a cancer is the aggregate out-
come of strength and duration of exposure to one or more mutational processes.
Signatures underlying mutational processes have never been investigated in mul-
tiple myeloma (MM), a plasma cell malignancy with incompletely understood
molecular pathogenesis. While chromosomal abnormalities are involved in MM ini-
tiation, they are insufficient for its progression, which is characterized by second-
ary events, particularly gene mutations. Despite novel treatment options, relaps-
es are frequent and ultimately chemoresistant, thus MM remains an incurable dis-
ease. Understanding the molecular processes shaping the MM genome at diag-
nosis and those contributing to emergence of chemoresistant clones can there-
fore provide new insights into disease biology and treatment. 
Aims: We have previously showed how the mutational landscape, clonal archi-
tecture and evolutionary progression were heterogeneous across 84 samples
from 67 patients with MM (Bolli et al, Haematologica, 2012, Vol 97-S1, a0571). In
this study, we set out to extract the mutation signatures characterizing the muta-
tional processes underlying the landscape of mutational changes in MM. 
Methods: We validated 4421 variants in 67 patients. We showed variability in the
numbers and relative contributions of each base substitution (C>A, C>G, C>T, T>A,
T>C, and T>G). To provide insight into the processes underlying such a hetero-
geneous catalogue of mutations, we incorporated the sequence context in which
mutations occurred by considering the bases 5’ and 3’ to each mutation to gener-
ate 96 possible mutation types. Werepresented the fraction of mutations of each
type as a heatmap for each case. We employed nonnegative matrix factorization

(NMF) and model selection to extract the quantitative contribution of each muta-
tional signature. 
Results: Most cases showed a predominance of Signature A, C>T changes at
CpG trinucleotides. This is likely to represent spontaneous deamination of methy-
lated cytosine to thymine, and is the dominant process in myeloid malignancies,
a major contributor to early mutations in breast cancer, and seen at high rates in
the germline. Signature B, consisting of C >T, C>G and C>A mutations in a TpCpX
context, contributed 5 to 45% of the variants in most cases, but 100% in the 2 sam-
ples characterized by the highest number of variants, suggesting that this signa-
ture is associated with a hypermutator phenotype. In another 2 patients, we found
clusters of 5-10 mutations from Signature B, all within a region <200bp showing
strand specificity, a process known as ‘kataegis’. This signature was first document-
ed in breast cancer, and others and we have speculated to arise from aberrant
activity of APOBEC proteins. In serial samples, relative contribution of each sig-
nature changed up to 2-fold. Importantly, progression towards aggressive disease
was associated with an increased contribution of signature B and the appearance
of kataegis, suggesting that this signature may be linked to phenotypic evolution. 
Another process leading to regional clustering of mutations was somatic hypermu-
tation driven by the AID protein, resulting in clusters of mutations of CCND1 in two
cases, both characterized by t(11;14), juxtaposing CCND1 with the IGH locus. 
Finally, copy number analysis revealed the presence of chromothripsis, a mech-
anism of genomic instability defined by tens to hundreds of chromosomal
rearrangements involving localized genomic regions, associated with poor out-
come.
Summary / Conclusion: We have described for the first time a catalogue of sev-
eral heterogeneous mutational processes active in MM, including spontaneous
deamination of methylated cytosine, kataegis, somatic hypermutation, and chro-
mothripsis. We have shown that mutational processes are active across different
cancer types and retain the same biological features, such as the hypermutator
phenotype of Signature B. The extent of such mutational processes can vary from
genome-wide to localized clusters, and their relative contributions change over
time. This analysis represents advancement in our understanding of MM biology,
and of the processes underlying its genomic heterogeneity.
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CC-292, A NOVEL BRUTON’S TYROSINE KINASE INHIBITOR ALONE AND
IN COMBINATION WITH CARFILZOMIB IMPACTS BONE RESORPTION IN
MULTIPLE MYELOMA BY BLOCKING OSTEOCLAST SEALING ZONE FOR-
MATION
H Eda1,*, S Loredana1, D Cirstea1, A Yee1, A Mahindra1, T Scullen1, N Nemani1,
Y Mishima1, S Kapur2, E Evans3, J Singh3, C Kirk2, W Westlin3, N Raje1
1MGH, Cancer Center, Harvard Medical School, Boston, 2Research Department,
Onyx Pharmaceuticals, Inc., South San Francisco, 3Celgene Avilomics Research,
Bedford, United States

Background: The activation of Bruton’s tyrosine kinase (Btk), a member of the
Tec family of tyrosine kinases, modulates B-cell development and activation and
plays an important role in antibody production. Interestingly, Btk and Tec (the oth-
er Tec kinase family) regulate the differentiation of osteoclasts (OC), which are an
integral part of the bone microenvironment. Osteolytic bone lesions occur in 70-
80% of patients with multiple myeloma (MM), and are associated with increased
morbidity and mortality. The imbalance between OC and osteoblasts leads to
increased bone resorption and induces osteolytic lesions. Inhibition of OC is impor-
tant for the improvement of osteolytic bone disease and for the treatment of MM.
Btk and Tec regulates OC function via receptor activator of nuclear factor κB
(RANK) signaling. RANK signaling activates c-Src which controls OC bone resorp-
tion by regulating actin organization via cortactin. c-Src also phosphorylates pro-
line-rich tyrosine kinase (Pyk) 2, which plays an important role in OC activation and
localizes to the sealing zone in OC.
Aims: We sought to assess the effects and molecular mechanism of a potent and
specific BTK inhibitor, CC-292 in the context of OC. We also evaluated the effect
of CC-292 used in combination with the proteasome inhibitor carfilzomib (CFZ) in
our in vitro and in vivo MM model.
Methods: OC were derived from MM patient monocytes. OC number and func-
tion was evaluated by TRAP staining and pit formation assay, respectively. The
effect of CC-292 on the molecules involved in sealing zone formation, such as c-
Src and Pyk2 signaling was investigated by Western blotting. OC sealing zone for-
mation was detected by immunofluorescence. The in vivo study was performed in
the disseminated xenograft MM model. Human Luc-GFP+-MM.1S cells were inject-
ed IV in NOD-SCID mice (n=40). Treatment with CC-292 (30mg/kg per os× 5 for
6 weeks), CFZ (3 mg/kg i.v.× 2 for 4 weeks and 2 mg/kg i.v.× 2 for 2 weeks) and
combinations of both agents were administered. Tumor burden was evaluated by
bioluminescence imaging (BLI) once-weekly.
Results: OC function was significantly inhibited in the presence of CC-292. How-
ever, OC number, size and differentiation marker expression were increased in the
presence of CC-292. CC-292 inhibited c-Src and Pyk2 phosphorylation. Further-
more, CC-292 inhibited cortactin protein and mRNA expression and upregulated
c-Cbl protein (E3 ubiquitin ligase for c-Src) expression in OC. Importantly, CC-292
disrupted the OC sealing zone formation. In contrast, the proteasome inhibitor
CFZ had no impact on OC sealing zone formation but instead inhibited OC differ-
entiation. CC-292 in combination with CFZ inhibited both sealing zone formation
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as well as OC differentiation, resulting in a more pronounced suppression of OC
function than either agent alone.
In our in vivo study, the combination of CC-292 and CFZ inhibited the tumor bur-
den by a statistically significant margin (control vs combination, P=0.0159).
Summary / Conclusion: These data demonstrate that the novel Btk inhibitor CC-
292 inhibits OC function through inhibition of OC sealing zone formation. 
CC-292 in combination with CFZ induced potent suppression of OC function. The
in vivo study demonstrated a significant decrease in tumor burden in the combi-
nation group vs control group. Ongoing static and dynamic histomorphometric
analyses will help delineate the effect of this combination on bone remodeling.
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INTRACELLULAR NAMPT INHIBITION ENHANCES  BORTEZOMIB ACTIVI-
TY OVERCOMING DRUG RESISTANCE IN MULTIPLE MYELOMA
A Cagnetta1,*, M Cea1, D Chauhan1, Y Tai1, T Hideshima1, N Munshi1, M Gob-
bi2, K Anderson1
1Medical Oncology, DANA FARBER CANCER INSTITUTE, Boston, United States,
2Department of Hematology and Oncology,  I.R.C.C.S. A.O.U. San Martino -IST.,
Genoa, Italy

Background: A prominent feature of malignant cells is the acquisition of charac-
teristics that enable uncontrolled proliferation, including the capability to modify or
reprogram cellular metabolism. In such a scenario, tumor cells exhibit highly
increased rates of energy consuming reactions due to elevated intracellular NAD+.
This realization has provided the basis for molecular studies of NAD+ metabolism
to identify novel targeted therapeutic strategies. Recently we demonstrated that
Nicotinamide phosphoribosyl transferase (Nampt), a key enzyme involved in
NAD+ metabolism, is essential for maintenance of multiple myeloma (MM) cell via-
bility; and conversely, that Nampt inhibition/depletion potently kills MM cells. In vivo
studies in murine xenograft models of human MM showed that the chemical
inhibitor of Nampt, FK866, is well tolerated, prolongs survival, and reduces tumor
growth. Proteasome inhibitor bortezomib has transformed therapy of relapsed
MM, as well as prolonged event free and overall survival when used as initial ther-
apy for newly diagnosis disease. However, prolonged bortezomib exposure may
result in cumulative toxicity and acquisition of drug resistance. Combination
approaches aimed to prevent or overcome mechanism(s) of bortezomib-resist-
ance offer great potential to improve outcome.
Aims: In this study we aim to demonstrate that the combination of FK866, with
Bortezomib induces synergistic anti-MM cell death both in vitro using MM cell
lines or patient CD138+MM cells and in vivo in a human plasmacytoma xenograft
model.
Methods: We utilized MM.1S, MM.1R, RPMI-8226, U266 and ANBL6 BR human
MM cell lines, as well as purified tumor cells from patients relapsing after prior
bortezomib-based therapies. Cell viability and apoptosis assays were performed
using Annexin V/PI staining. Intracellular NAD+ level and proteasome activity
were quantified after exposure to single/combination drugs by specific assays. in
vitro angiogenesis was assessed by Matrigel capillary-like tube structure forma-
tion assay. Immunoblot analysis was performed using antibodies to caspase-8,
caspase-9, caspase-3, PARP, and tubulin. The expression level of Nampt tran-
script (probe ID 217739_s_at) as well as its prognostic role was evaluated in pub-
lically available database (GSE9782) of tumor cells from Bortezomib-treated MM
patients. CB-17 SCID male mice (n = 28; 7 mice/EA group) were subcutaneous-
ly inoculated with 5.0 x 106 MM.1S cells in 100 microliters of serum free RPMI-
1640 medium. When tumors were measurable (3 weeks after MM cell injection),
mice were treated for three weeks with vehicle alone, FK866 (30 mg/kg 4 days
weekly), Bortezomib (0.5 mg/kg twice weekly), or FK866 (30 mg/kg) plus Borte-
zomib (0.5 mg/kg). Statistical significance of differences observed in FK866, Borte-
zomib or combination-treated mice was determined using a Student t test. Isobolo-
gram analysis was performed using “CalcuSyn” software program. A combination
index <1.0 indicates synergism.
Results: We observed higher Nampt mRNA levels in bortezomib-resistant patient
MM cells, which correlated with decreased overall survival. We therefore demon-
strated that combining the NAD+ depleting agent FK866 with bortezomib induces
synergistic anti-MM cell death and overcomes bortezomib-resistance in MM dell
lines as well as in patient CD138-positive MM cells (P< 0.004). This effect is asso-
ciated with: 1) activation of caspase-8, caspase-9, caspase-3, and PARP; 2)
enhanced intracellular NAD+ depletion; 3) inhibition of chymotrypsin-like, cas-
pase-like and trypsin-like proteasome activities; 4) inhibition of NF-kappa B sig-
naling; and 5) inhibition of angiogenesis. Furthermore, Nampt knockdown signif-
icantly enhances the anti-MM effect of bortezomib, which can be rescued by
ectopically overexpressing Nampt. In murine xenograft MM model, low-dose com-
bination FK866 and Bortezomib is well tolerated, significantly inhibits tumor growth,
and prolongs host survival. (2–2.5 months P=0.001).
Summary / Conclusion: Our in vitro and in vivo findings demonstrate that intra-
cellular NAD+ levels represent a major determinant in the ability of bortezomib to
induce apoptosis of MM cells, providing the rationale for clinical protocols evalu-
ating FK866 together with Bortezomib to improve patient outcome in MM.

Red blood cells - Biology
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INHIBITION OF SMAD2/3 SIGNALING BY ACE-536 MITIGATES INEFFEC-
TIVE ERYTHROPOIESIS AND CORRECTS ANEMIA IN BETA-THA-
LASSEMIA
N V S R Suragani1,*, r Li1, S Cawley2, S Rivella3, S Pearsall1, R Kumar4
1Pre Clinical Pharmacology, 2Cell Biology and Protein biochemistry,
ACCELERON PHARMA, Cambridge, 3Department of Pediatrics, Weill Cornell
Medical College, New York, 4Biology, ACCELERON PHARMA, Cambridge,
United States

Background: Members of the TGF-β superfamily are known to be involved in
erythropoiesis and iron homeostasis. Elevated levels of Smad 2/3 signaling lig-
ands have been reported in diseases with ineffective erythropoiesis such as β-
thalassemia and myelodysplastic syndromes (MDS). β-Thalassemia is caused
by a deficiency in β-globin production in erythroid cells, resulting in decreased
hemoglobin levels and anemia. Excess α-globin chains accumulate in the cell,
causing proteotoxicity and apoptosis. Ineffective erythropoiesis in β-tha-
lassemia leads to arrest of terminal erythroid differentiation, erythroid precur-
sor expansion in bone marrow and spleen, apoptosis, and hemolysis of RBCs.
Aims: We hypothesized that inhibition of Smad 2/3 signaling could mitigate
ineffective erythropoiesis and correct anemia in β-thalassemia.
Methods: ACE-536 is a modified activin type IIB (ActRIIB) receptor fusion pro-
tein which acts as a ligand trap for certain members of the TGF-β superfami-
ly, including GDF8 and GDF11. Unlike wild type ActRIIB, ACE-536 does not bind
activin A or bone morphogenetic proteins (BMPs). Circulating levels of GDF11
were measured in β-thalassemia patients (N=19) and found to be ~3-fold high-
er compared with healthy controls (N=5) (286±38 vs 87.8±6 pg/mL, P<0.05).
In wild-type mice, ACE-536 treatment promotes maturation of terminal differ-
entiating erythroblasts, unlike EPO which increases precursor proliferation. We
used the murine model of β-thalassemia intermedia (Hbbth1/th1) to study the
effects of RAP-536 treatment (murine ortholog of ACE-536). β-Thalassemic
mice were treated SC twice weekly with RAP-536 (1 mg/kg) or TBS vehicle
(VEH) control for 2 months (N=12/group). Wild-type littermates were dosed
similarly (N=17/ group).
Results: Following 2 months of treatment, RAP-536 significantly increased
RBC (+28.0%, P<0.001), hemoglobin (+15.0%, p<0.001), and hematocrit
(+18.5%, p<0.001), and decreased reticulocytes (-33.4%, P<0.05) in β -tha-
lassemic mice compared to VEH treatment. Analyses of bone marrow and
spleen from β -thalassemic mice treated with RAP-536 revealed significantly
decreased basophilic erythroblasts and increased late stage orthochromatic
erythroblasts. RAPssemic mice had significantly reduced serum EPO levels
(639.7±111 vs. 1769.7± 517 pg/mL, P<0.05), and spleen weights (418.3±28 vs.
677.1± 65 mgs, P<0.01) compared to VEH treatment, indicative of decreased
extramedullary erythropoiesis. βreated with RAP-536 had increased tibial bone
mineral density by dual-energy X-ray absorptiometry (DXA) and increased tra-
becular bone volume by micro-computed tomography (μCT) compared to vehi-
cle treatment, possibly due to decreased erythropoietic activity in the marrow
space.Quantitative tissue iron measurement and Perl’s Prussian blue staining
revealed decreased spleen, liver and kidney iron levels in RAP-536 treated
βehydrogenase levels (334.6±33 vs. 424.6±76 IU/mL) were lower in β-tha-
lassemic mice treated with RAP-536 compared to VEH-treated mice, demon-
strating decreased hemolysis. Morphological assessment of peripheral blood
smears showed decreased hemolysis, α-globin inclusion bodies and poikilocy-
tosis. 
Summary / Conclusion: In summary, these data demonstrate that RAP-536
attenuates ineffective erythropoiesis, corrects anemia, and improves associat-
ed co-morbidities in a murine model of βently being tested in Phase II clinical
trials in MDS and β-thalassemia patients.  

S546

CHARACTERIZATION OF SEC23B HYPOMORPHIC ALLELES IN CDA II
PATIENTS
R Russo1,*, C Langella1, M Esposito2, A Gambale2, F Vitiello1, F Vallefuoco2,
A Iolascon1
1Molecular Medicine and Medical Biotechnologies, University “Federico II”,
Naples, 2CEINGE - Biotecnologie Avanzate, Naples, Naples, Italy

Background: Congenital dyserythropoietic anemia type II (CDA II) is a genet-
ic hyporegenerative anemia characterized by ineffective erythropoiesis. This
condition belongs to COPII-related human genetic disorders. Indeed, it is due
to mutations in SEC23B, a component of COPII complex, the core trafficking
machinery of the endoplasmic reticulum-Golgi. To date, 60 different causative
mutations have been described. The most frequent mutations are nucleotide
substitutions (75% missense/nonsense), whereas frameshift and splicing muta-
tions were observed in 15% and 10% respectively. The vast majority of patients
have two mutations (in the homozygous or compound heterozygous state),
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according to the pattern of autosomal recessive inheritance. In no case homozy-
gosity or compound heterozygosity for two nonsense mutations was found, a
situation likely to be lethal. However, few cases with two hypomorphic mutations
have been described so far.
Aims: To characterize molecular mechanisms underlying SEC23B alleles and
to correlate them with clinical phenotype.
Methods: Diagnosis of CDA II was based on history, clinical findings, labora-
tory data, morphological analysis of aspirated bone marrow and, whenever
possible, on evidence of hypoglycosylated band 3 by SDS-PAGE. Prediction
analyses for splice sites mutations were performed by web server tools, Splice
Site Prediction by Neural Network and Human Splicing Finder. Total RNA was
isolated from peripheral blood mononuclear cells (PBMCs). Relative gene
expression was calculated by using the 2-ΔCt method. P value has been calcu-
lated by Student t test. Proteins were extracted from PBMCs and western blot-
ting (WB) was performed using a specific rabbit anti-SEC23B antibody (1:500).
WB analysis on gradient 4-15% SDS PAGE was performed by precast gel.
Results: We found five novel nucleotide replacements in SEC23B: three intron-
ic mutations (c.834+3A>C; c.221+163A>G; c.1404+5G>A), one nucleotide
insertion (c.1419_1423insC, p.I473Ifs*47) and one G>A transition (c.221G>A,
p.C74Y). None of these mutations is present in the 1000 Genome project.
Accordingly to recessive inheritance pattern, the patients were compound het-
erozygotes for two mutations. Patients A-II.1 and B-II.1, compound heterozy-
gotes for two hypomorphic mutations, showed a marked reduction of SEC23B
expression at both mRNA and protein level, while the patient with a
missense/nonsense genotype (C-II.1) showed only a slight reduction. Interest-
ingly, patients A-II.1 and B-II.1 exhibited a milder phenotype than patient C-II.1.
When we analyzed SEC23A expression in all three patients, we found an upreg-
ulation of approximately 4 and 3 fold in respect with the paralog SEC23B in com-
pound heterozygotes patients for two hypomorphic mutations. Conversely, no
compensatory effect of SEC23A expression has been found neither in the
patient compound heterozygotes for one missense and one nonsense muta-
tion nor in control subjects.
Summary / Conclusion: Our analyses suggested that the association of two
hypomorphic alleles led to a strong reduction of SEC23B expression, without
generating severe clinical presentation. We proposed a compensatory mech-
anism SEC23A-mediated which could balance the reduced expression of its
paralog SEC23B. This is in agreement with studies on zebrafish morphants
which showed that both Sec23 genes carry specific but partially redundant
roles, at least in craniofacial cartilage maturation. The comprehension of the role
of SEC23A-B paralogs in humans may provide a means of therapeutic inter-
vention by modulating their expression.

S547

NF-E2 REGULATES PUTATIVE RATE-LIMITING ENZYMES IN THE HEME
BIOSYNTHESIS PATHWAY
L Rheinemann1,*, T Seeger1, H Pahl1
1Section of Molecular Hematology, University Medical Center Freiburg,
Freiburg, Germany

Background: During erythropoiesis, an increase in heme biosynthesis is cru-
cial for correct maturation. Although it has been shown that this augmented syn-
thesis is achieved by a sequential activation of the eight heme biosynthetic
enzymes, the exact regulatory mechanisms remain unclear.
The transcription factor Nuclear Factor Erythroid 2 (NFor erythroid differentia-
tion. It is known to regulate expression of the β-globin gene as well as the
genes for two enzymes involved in heme biosynthesis, porphobilinogen deam-
inase and ferrochelatase.
Aims: We investigated the role of NF-E2 in the regulation of five of the remain-
ing heme biosynthetic enzymes.
Methods: Possible NF-E2 binding sites in the heme biosynthesis enzymes
were identified by in silico analysis of ChIP-sequencing data from the Encyclo-
pedia of DNA Elements (ENCODE) Consortium. In addition, the promoter
regions of aminolevulinic acid dehydratase (ALAD), uroporphyrinogen synthase
(UROS), uroporphyrinogen decarboxylase (UROD), coproporphyrinogen oxi-
dase (CPOX) and protoporphyrinogen oxidase (PPOX) were examined for NF-
E2 consensus sequences by computational analysis. Binding of NF-E2 to the
predicted DNA sequences in vivo was verified by chromatin immunoprecipita-
tion (ChIP). Subsequently, functionality of the identified NF-E2 binding sites
was determined by luciferase reporter gene assays. Finally, HEL cells were
treated with lentiviral constructs containing a shRNA against NF-E2 or a con-
trol shRNA and heme content was determined.
Results: Putative binding sites for NF-E2 were detected in the promoter regions
of ALAD, UROS, UROD, CPOX and PPOX. In UROS, UROD and CPOX, in vivo
binding of NF-E2 to the respective locus was verified by chromatin immunopre-
cipitation. In luciferase reporter gene assays, expression ofNF-E2 induced the
erythroid promoter of uroporphyrinogen synthase. Site-directed mutagenesis of
the NF-E2 binding site in the erythroid promoter of uroporphyrinogen synthase
abolished the NF-E2 mediated activation, establishing this enzyme as a novel
NF-E2 target gene. During the increased demand for heme synthesis in ery-
thropoiesis, CPOX has been proposed to be rate-limiting. NF-E2’s role in reg-
ulating CPOX expression underlines its function as a regulator of heme biosyn-

thesis. Consistent with this regulatory function, knockdown of NF-E2 in HEL
cells resulted in a reduction in heme content by 20%.
Summary / Conclusion: Our results demonstrate that NF-E2 modulates the
heme biosynthesis pathway at multiple, putatively rate-limiting, steps and there-
by establishes a positive feedback loop that secures a constant heme supply
for the assembly of hemoglobin during erythroid differentiation.

S548

PRETREATMENT WITH A RHO KINASE INHIBITOR PREVENTS ACUTE
LUNG INFLAMMATION IN THE SICKLE CELL MICE MODEL
F Pallis1,*, C Almeida1, M Corat2, C Lanaro1, N Conran1, F Costa1, C Franco-
Penteado1
1Hematology and Hemotherapy Center, 2Multidisciplinary Center for the Inves-
tigation of Biological Science in Laboratory Animals, UNICAMP, Campinas,
Brazil

Background: Rho kinases are involved in NF-kB activation, suggesting a
potential role of Rho kinases in LPS-induced inflammation. The Rho kinase
inhibitor, Y-27632, reduced leukocyte infiltration in several models of inflamma-
tion such as endotoxic liver and lung injury. Lungs are particularly vulnerable
to vaso-occlusive events because of their anatomic features in SCD. Studies
in vitro, and in vivo using animal models show that leukocytes play a key role
in vasoocclusion. Previous studies have shown that LPS challenge causes
exaggerated inflammation in sickle cell transgenic mice, associated with
increased serum and broncoalveolar lavage (BAL) of TNF-α, IL-1, chemokines
(KC and MIP-2) and sVCAM-1.
Aims: The aim of this study was to examine the contribution of the Rho kinase
pathway to acute airway LPS inflammation in SCD using the sickle mice mod-
el.
Methods: Berkeley SCD mice bone marrow was transplanted into irradiated
C57BL/6 to generate age- and gender-matched genetically-identical cohorts of
SCD mice.  Acute lung inflammation and injury were induced in female wild- type
(WT) and SCD mice by intranasal administration of lipopolysaccharide (LPS,
50 μl of 250 μg/ml). The specific inhibitor of ROCK, Y-27632 (5mg/kg), dis-
solved in sterile saline was applied by intraperitoneal injection 1h before LPS
instillation. The vehicle mice group received a similar volume of sterile saline.
BAL was performed 5h (early response) and 24h (late response), after LPS
challenge. qRT-PCR analysis was used to examine gene expression and ELISA
was used to determine protein production. 
Results: After 5h of LPS challenge in mice, a huge influx of leukocytes (neu-
trophils, NS) was triggered in BAL of WT and SCD mice, compared with the
respective vehicle groups; however, this influx was greater in SCD mice, when
compared with WT (9.3±2.9 vs 3.5±0.4 WBC (x106cell/mL); 6.5±2.7 vs 1.8±0.4
NS (x106cell/mlL; P<0.05, respectively; n=4). Pretreatment of SCD mice with
Y-27632 significantly reduced the WBC and NS influx to the lung (1.9±0.2;
0.24±0.08 (x106cell/mL); P<0.05, respectively; n=4). Corresponding with influx
of NS, lung lavage levels of KC, MIP-2 and TNF-α were significantly higher in
SCD mice BAL compared to WT (1446±66 vs 469±0.9; 1893±390 vs 796±78;
396.9±68 vs 149.8±16.3;pg/ml, respectively; n=4). Y-27632 given 1h before
LPS effectively reversed the LPS-induced increase in KC, MIP-2 and TNF-α
BAL levels in SCD mice (68.01±21.2; 394.3±208; 128.8±85.7, pg/ml, respec-
tively; n=4). Pre-treatment with Y-27632 was also able to significantly decrease
TNF-α levels at 24h after LPS instillation in SCD mice (278.4±86.04 vs
61.9±10.76, pg/ml; n=4). Moreover, Rho-kinase inhibition significantly reduced
lung gene expression of KC and TNF-α in SCD mice at 5h after LPS challenge
(1.75±0.15 vs 0.28 ±0.14, 0.94± 0.22 vs 0.10±0.05, respectively; n=4).
Summary / Conclusion: In conclusion, these data indicate that the Rho-kinase
signaling pathway may play a role in pulmonary infiltration of neutrophils via reg-
ulation of TNF-α and chemokine production in the acute lung injury induced by
LPS in sickle cell mice. The findings from this study suggest that ROCK inhibi-
tion may have important implications for the control of the inflammatory
response in the SCD.
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THE EFFECTS OF RPS19 KNOCKDOWN ON GATA1 EXPRESSION IN A
CELL LINE MODEL OF DIAMOND BLACKFAN ANEMIA
S Bray1,2,*, L Wee1, M Perugini3, L To3, R D’Andrea2
1Medicine, University of Adelaide, 2Haematology/Oncology, Basil Hetzel Insti-
tute, The Queen Elizabeth Hospital, 3Division of Haematology & Centre for
Cancer Biology, SA Pathology, Adelaide, Australia

Background: Diamond Blackfan Anemia (DBA) is a rare bone marrow failure
disorder characterised predominantly by severe erythroid failure. The causative
mutation remains unknown in ~30% of patients, however a mutation or dele-
tion of one of a number of ribosomal proteins (RPS or RPL) has been identi-
fied in the remaining ~70% of cases, leading to DBA being classified as a ‘ribo-
somopathy’(Dianzani & Loreni Haematologica. 2008). While haploinsufficien-
cy of RPs appears to be the major cause of DBA, a recent study (Sankaran VG,
et al. J. Clin. Invest. 2012) reported mutations in the transcription factor GATA1,
in the absence of any known RP mutation.  While GATA1 mutations have only
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been detected in two DBA pedigrees to date, this exception to the ‘ribosomopa-
thy’ rule may help identify the link between ribosomal protein disruption and the
tissue-specificity of the erythroid defect.
Aims: To investigate whether GATA1 (and selected downstream targets) are
affected by RPS19 knockdown.
Methods: We have developed a Dox-inducible shRNA RPS19 knockdown
model of DBA in the human erythroleukaemic cell line TF1.8. Two independ-
ent shRNA triggers targeting RPS19 and a vector control were introduced into
cells andcultured in Tet-free media. Supplementation with 5IU/mL EPO was
used to induce differentiation along the erythroid lineage.Q-RT PCR was used
to measure expression of selected genes on days 0, 3, 5 and 7 of culture. All
results are the combined average of 3 independent biological replicates and
were normalised to β-actin. Flow cytometry analysis of GlyA and CD13 was also
performed to monitor changes in erythroid and myeloid lineages.
Results: Q-RT PCR resultsconfirm RPS19 knockdown (Fig. 1A)and revealed
decreased expression ofGATA1 followingRPS19 knockdown (Fig. 1B).The
most striking affect on GATA1 can be seen at Day 3, where GATA1 levels are
increasing in control cells, but decreasing in cells with the RPS19 shRNA con-
structs. Furthermore, we found that the expression of the GATA1 target gene,
KLF1 (EKLF) is decreased in these cells compared to controls. 
Flow cytometry analysis confirmed that the TF1.8 cells respond to EPO with a
progressive increase in the percentage of GlyA positive cells and reduction of
CD13. Interestingly, cells transduced with RPS19 shRNA do not differentiate
to the same extent as control cells, with the proportion of GlyA+ cells decreased
in cells with RPS19 knocked down.
Summary / Conclusion: We haveidentified that GATA1 mRNA is down-regu-
lated in response toRPS19 knockdown in an inducible shRNA cell line model
of DBA. Furthermore we demonstrate downstream effects on the key GATA1
target gene KLF1, consistent with a recent finding that EKLF (KLF1) mRNA lev-
els were significantly decreased in the blood and bone marrow of DBA and 5q-
syndrome MDS patients (Neuwirtova et al. Ann Hematol. 2013). Together these
results suggest thatchanges to GATA1 (and downstream target gene) levels
may be important not only in the rare cases of DBA where GATA1 is mutated,
but also in classical DBA associated with ribosomal protein haploinsufficiency.  
Further studies are being undertaken to validate the effects of RPS changes
on GATA1 and downstream genes. This will involve assays for GATA1 transcrip-
tion factor activity, and assays in a DBA model based on CD34+ cord blood cells
infected with our validated RPS19 knockdown constructs.

Figure 1 (A) Doxycycline-induced RPS19 mRNA knockdown with two
independent RPS19 shRNA constructs compared to vector control in cul-
ture for 7 days with EPO supplementation. (B) The effect of RPS19 knock-
down on GATA1 mRNA levels in the same cells.

Stem cell transplantation - Clinical 1
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INFLUENCE OF TWO DIFFERENT DOSES OF ANTITHYMOCYTE GLOBU-
LIN ON CLINICAL OUTCOMES OF LEUKEMIA PATIENTS FOLLOWING
HAPLOIDENTICAL HEMATOPOIETIC STEM CELL TRANSPLANTATION:
RESULTS OF A RANDOMIZED TRIAL
Y Wang1, x huang1,*
1peking university people’s hospital, beijing, China

Background: Several previous studies have suggested the suitable dose of
ATG in matched unrelated transplantation (MUD). But until now, we haven’t
known the optimal dose of ATG with respect to prevention of graft failure and
severe GVHD in the haploidentical transplantation.
Aims: To evaluate the effect of the two different doses of antithymocyte glob-
ulin (ATG)in conditioning regimen on graft failure, incidence of acute graft-ver-
sus-host-disease (GVHD), relapse and survival among patients receiving
hematopoietic stem cell transplantation (HSCT) without ex vivo T-cell-depletion
(TCD) from haploidentical donors
Methods: Two hundred and twenty-four patients with leukemia in remission and
with HLA haploidentical donors were randomized in this study. One hundred
and twelve received 6mg/kg ATG while the others received 10 mg/kg ATG. In
addition to major HSCT end-points being established, a comparative evalua-
tion of incidence of infection after transplantation was performed. Informed
consent was obtained.  This study is registered with www.chictr.org, number
ChiCTR-TRC-11001761.
Results: Groups were balanced for patient, donor, and transplant character-
istics. Incidence of acute GVHD grades III-IV was higher in the ATG-6 group
(12.5%) than that in the ATG-10 group (2.7%, P =0.006, 95 percent confidence
interval for the difference, -16.6 to -3.0 percentage points). The cumulative rate
of platelet engraftment was comparable between the two groups (day 100,
91.9% vs. 88.7%, P=0.19). 
Higher dose of ATG required more corticosteroid for resolution of toxicity
(P=0.001). EBV reactivation occurred more frequently in the ATG-10 group
(25.3%) than in the ATG-6 group (9.6%), (P=0.001). The incidence of relapse
was 7.6% in ATG-6 group and 4.6% in ATG-10 group, respectively (P=0.377)
and the one-year DFS was 87.5% and 88.1% for ATG-6 group and ATG-10
group, respectively (P=0.877).
Summary / Conclusion: Although 6mg/kg ATG applied in conditioning regimen
for haploidentical transplant recipients with non in vitro TCD grafts decreased
risk of EBV reactivation comparing to 10 mg/kg ATG, it exposes patients to a
higher risk for severe acute GVHD. Therefore, the results suggested that
replacement of 10 mg/kg ATG with 6 mg/kg ATG should be cautious.
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PREDICTING CHRONIC GRAFT VERSUS HOST DISEASE AND MORTAL-
ITY, ON DAY +100 AFTER ALLOGENEIC STEM CELL TRANSPLANTATION
A Bacigalupo1,*, I Cavattoni2, V Teresa1, G Anna1, R Maria1, T Lamparelli1, 
F Galaverna1, F Gualandi1
1Hematology, IRCCS San Martinoi-IST, Genova, 2Hematology, Ospedale
Bolzano, Bolzano, Italy

Background: Chronic graft versus host disease (cGvHD) remains the major
cause of morbidity and mortality after allogeneic hemopoietic stem cell trans-
plants. Identifying objective predictors on day +100, would allow the identifica-
tion of patients at high risk of developing cGvHD and subsequent mortality.
Aims: We have tested whether chronic graft versus host disease (cGvHD) ,
transplant related mortality (TRM) and survival , can be predicted on day +100
by standard laboratory values.
Methods: The patient population consisted of 715 consecutive patients with
hematologic disorders allografted between 2001 and 2011, alive on day +100
and free of cGvHD. All patients had laboratory values available on day +100
(±20 days). The donor was an HLA identical sibling (n=335) or an alternative
donor (n=380). The median follow-up was 1741 days (range 116-4346).  In
multivariate Cox analysis, the predictive variables were platelet count (Plt),
serum cholinesterase (CHE), gamma-glutamyltransferase (_GT), serum albu-
min (ALB) and serum immunoglobulin A. Median levels at day +100 were used
as cut off and a score of 1 was given for Plt <110x109/L, CHE <3772 IU/mL,
_GT >56 IU/L, ALB <3,93 mgr/dL and IgA <49 mg/dl.
Results: Results Two prognostic groups were identified: low risk (0-2 nega-
tive predictors)(n=497), and high risk (3-5 negative predictors) (n=218). The two
risk groups identified patients at different risk of cGvHD (19% vs
37%,P=<0.0001) and of TRM (8% vs 31%, P<0.0001. The actuarial survival of
the 2 groups at 10 years was 53% vs 38% (P<0.0001) and disease free sur-
vival 56% vs 36% (P<0.0001). In multivariate analysis, including donor/recipi-
ent age, female/male grafts, phase of disease, donor type, and year of trans-
plant, the RR for patients at high risk on day+100 was 2.1  for overall mortali-
ty, 3.0 for cGvHD and 4.5 for TRM. Other significant predictors were disease
phase (on TRM and survival ) and alternative donors (on cGvHD). Causes of
death in the low and high risk group, were as follows: leukemia (24% vs 26%),
GvHD (4% vs 15%) and infetions (3% vs 15%).
Summary / Conclusion: Conclusions:  The use of 5 simple laboratory tests
(Plt, CHE, _GT, Albumin and IgA) on day +100 after an allograft, predicts cGvHD
and mortality, irrespective of donor/patient and disease variables. Prospective
trials to prevent cGvHD and mortality in high risk patients, may include immune-
modulation with or without intensified infection prophylaxis.

S552

MESENCHYMAL STEM CELL AS A SALVAGE TREATMENT FOR SEVERE
REFRACTORY ACUTE GRAFT-VERSUS-HOST DISEASE: A PILOT
PROSPECTIVE STUDY
K Zhao1, F Huang1, Y Zhang1, Y Peng2, H Zhou1, Z Fan1, X Zhang1, X Guo1,
N Xu1, J Sun1, P Xiang2, Q Liu1,*
1Department of Hematology, Nanfang Hospital, Southern Medical University,
2Center for Stem Cell Biology and Tissue Engineering, Sun Yat-sen Universi-
ty, Guangzhou , China

Background: Refractory acute graft versus host disease (aGVHD) is one of the
major causes of death after allogenetic haematopoietic stem cell transplanta-
tion (allo-HSCT).
Aims: This study evaluated the efficacy and safety of mesenchymal stem cells
(MSCs) from the bone marrow of a third-party donor to refractory aGVHD.
Methods: Twenty-seven patients with refractory aGVHD were enrolled in this
prospective study. These patients all failed to first-line treatment with corticos-
teroids and at least one second-line therapy. MSCs were given at a median
dose of 1×106 cells/kg once weeklyuntil aGVHD was complete responseor for
a total of 8 weeks. The response, infection and adverse events were recorded
during treatment and follow-up.
Results: After a total of 65 doses of MSC were administered, with a median of
3 (range:1-9) doses per patient, the overall response rate for aGVHD was
74.1%_including complete response in 59.3% and partial response in 14.8%.
The efficacy of MSCs to aGVHD was significantly related with timing of onset
and type or severity of aGVHD at the initiation of MSC treatment. It had demon-
strated that the main target organs (skin,gutand liver) of aGVHD were respon-
sive to MSCs. Skin and liver were superiorto gut in the response to MSCs. In
addition, we observed that 6 lung aGVHD patients were all responsive to MSCs.
The incidenceof CMV and EBV infections, including viremia and diseases, were
not different between aGVHD with MSCs and aGVHD without MSCs during
MSCs treatment and follow-up (P=0.68). Tumor relapse were also not different
between aGVHD with MSCs and aGVHD without MSCs (P=0.75). No short-
term toxic side effects were observed and other secondary tumor occured after
MSC treatment except for one EBV-associated PTLD. Compared with that
before MSCs treatment, the proportion of CD3+CD4+_CD3+CD8+ was signifi-
cantly higher at 4 weeks after treatment (P=0.06).The incidenceof chronic
GVHD in aGVHD with MSCs is lower than that in aGVHD without MSCs

(P=0.37).
Summary / Conclusion: The results concluded that MSCs derived from bone
marrow of third-party donors are effective to treat refractory aGVHD. MSCs do
not increase the risks of tumor relapse and infections.
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THE COMPARISON BETWEEN HAPLOIDENTICAL HEMATOPOIETIC STEM
CELL TRANSPLANTATION AND UMBILICAL CORD BLOOD TRANSPLAN-
TATION FOR TREATMENT OF HEMATOLOGICAL MALIGNANCES IN CHIL-
DREN
X Mo1,*, L Xu1, D Liu1, X Zhang1, H Chen1, Y Chen1, W Han1, Y Wang1, 
F Wang1, J Wang1, K Liu1, X Huang1
1Peking University People’s Hospital, Institute of Hematology, Beijing, China

Background: Little information is available regarding the priority in selecting
the alternative donors for childhood hematological malignances.
Aims: To compare the therapeutic effects of haploidentical hematopoietic stem
cell transplantation (haplo-HSCT) and umbilical cord blood transplantation
(UCBT) in childhood hematological malignances.
Methods: A total of 281 children received either single UCBT (n=37) or haplo-
HSCT from a family donor (n=244) between January 2000 and December 2010
were enrolled. Long-term outcomes were reported and a risk-factor analysis
was provided.
Results: Hematopoietic recovery was significantly faster in haplo-HSCT recip-
ients compared with UCBT recipients (100-day myeloid engraftment: haplo-
HSCT group, 99.59±0.01%, UCBT group, 86.49±0.35%, P < 0.001; 100-day
platelet engraftment: haplo-HSCT group, 94.26±0.02%, UCBT group,
72.97±0.58%, P<0.001), whereas the incidence of graft-versus-host disease
was higher in the haplo-HSCT group (100-day total acute GVHD: haplo-HSCT
group, 71.72±0.08%, UCBT group, 51.35±0.70%, P = 0.015; 2-year total chron-
ic GVHD: Haplo-HSCT group, 51.68±0.10%, UCBT group, 18.92±0.43%, P =
0.001). The haplo-HSCT recipients had better overall survival (OS:
65.44±0.09% versus 51.21±0.71%, P=0.044) and lower non-relapse mortality
(NRM: 19.36±0.06% versus 37.98±0.66%, P=0.007) compared with UCBT
recipients, and relapse and disease-free survival (DFS) rates did not differ sig-
nificantly between the groups. Among high-risk patients, haplo-HSCT recipients
had better OS and DFS rates compared with UCBT recipients (OS:
46.43±0.46% versus 16.67±4.07%, P=0.015; DFS: 42.29±0.46% versus
16.67±4.07%, P=0.032). Multivariate analysis showed that UCBT was associ-
ated with poorer OS (HR=2.63, 95% CI 1.52-4.55, P=0.001) and increased
NRM (HR=2.50, 95% CI 1.37-4.55, P=0.003).
Summary / Conclusion: In summary, we firstly observed that haplo-HSCT
can improve the outcomes of children with hematological malignances com-
pared with single UCBT.
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IMPROVED SURVIVAL OF PATIENTS WITH HAEMATOLOGICAL MALIG-
NANCIES ADMITTED TO AN INTENSIVE CARE UNIT: A PROSPECTIVE
DUTCH NATIONAL INTENSIVE CARE EVALUATION 
M Van Vliet1,*, I Verburg2, M van den Boogaard3, J Donnelly1, N Blijlevens1, 
P Pickkers1
1Haematology, Radboud University Nijmegen Medical Centre, Nijmegen,
2Department of Medical Information, Academic Medical Center, Amsterdam,
3Intensive Care, Radboud University Nijmegen Medical Centre, Nijmegen,
Netherlands

Background: Improved survival rates for patients in the general intensive care
unit (ICU) led to less reluctance in admitting those with haematological malig-
nancies to the ICU.
Aims: The aim of this study was to explore trends in the characteristics, sever-
ity of illness, indications and outcomes over time of these patients.
Methods: Data of patients admitted from haematology to an ICU from 2004 till
2012 and registered in the Dutch National Intensive Care Evaluation (NICE)
database were analyzed. Four strata were created: patients with leucocytes (L)
<1.0x109, ≥1.0x109 and ≤4.0x109, >4.0x109 and ≤12.0x109 and >12.0x109

cells/L. The effect of the time periods was calculated in the different linear
regression models using time, stratum classification and the interaction
between stratum classification and time as covariates. When analyzing
changes over time for length of stay (LoS) and severity of illness score, time
in fractional years was used. The standardized mortality ratio (SMR, ratio
between the observed number of deaths and the expected number of deaths)
was employed to measure the outcome for mortality.
Results: Data of 2,414 first ICU admissions of patients with a haematological
malignancy were available for analysis. The proportion of these admissions
compared to all medical ICU admissions increased over time from 374 (1.75%)
in 2004/5 to 460 (1.94%) in 2006/7 to 590 (2.10%) in 2008/9 and 781 patients
(2.43%) in 2010/11 (P<0.01). This increase was observed in all strata except
for patients with leucocytes <1.0x109. The median ICU-LoS for hospital sur-
vivors was 2.7 days [interquartile range (IQR) 1.0-7.5] and hospital-LoS was
23.0 days [IQR 11.0-40.7]. Both were different across the strata (Table 1,
P<0.01) but did not change over time (P=0.56 for ICU-LoS and P=0.37 for hos-
pital-LoS). The mean APACHE-II score on ICU admission was 24.2±9.3 and
differed between the strata (table 1, P<0.01), but did not change over time
(P=0.14).The calculated ICU SMRs decreased over time from 1.10 to 0.89
(L<1.0, P=0.03) and from 1.56 to 0.77 (L 1.0 to 4.0x109, P=0.03).
Summary / Conclusion: Significantly more patients with haematological dis-
eases were admitted to Dutch ICUs from 2004 to 2012. While their disease
severity at ICU admission, as determined by APACHE-II, remained similar, ICU
survival improved particularly for patients with leucocytes below 4. Based on
these results, neutropenia is no longer an argument for not admitting patients
with a haematological malignancy to the ICU.

Table 1. Length of stay, APCHEII severity of illness and standardized mor-
tality ratios per stratum.

Therapeutic targets in acute leukemia
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IMMUNOPHARMACODYNAMIC RESPONSES FOLLOWING TREATMENT
WITH THE BISPECIFIC T-CELL ENGAGER ANTIBODY BLINATUMOMAB
AMONG PATIENTS WITH RELAPSED/REFRACTORY B-PRECURSOR
ACUTE LYMPHOBLASTIC LEUKEMIA
A Schub1,*, V Nägele1, G Zugmaier1, C Brandl1, Y Hijazi1, M Topp2, P Kufer1,
A Wolf1, M Klinger1
1Amgen Research (Munich) GmbH, Munich, 2Department of Internal Medicine
II, University of Würzburg, Würzburg, Germany

Background: Blinatumomab (AMG 103) is an investigational, anti-CD19/anti-
CD3, bispecific T-cell engager (BiTE®) antibody that induces target-cell depend-
ent, polyclonal T-cell activation and proliferation resulting in targeted serial lysis
of CD19+ B-cells.
Aims: We sought to characterize the effects of blinatumomab on lymphocyte
subpopulations and markers of T-cell activation in adult patients with
relapsed/refractory B-precursor acute lymphoblastic leukemia (ALL) enrolled in
a phase 2 study.
Methods: Adult patients (N=36) with relapsed/refractory B-precursor ALL
received blinatumomab via continuous intravenous infusion for 28 days fol-
lowed by a 14-day treatment-free interval.  Patients could receive up to 5 treat-
ment cycles.  Whole blood and serum samples were collected at multiple time
points during treatment.  Changes in lymphocyte subpopulations, cytokines,
granzyme B, and blinatumomab concentrations in the serum were evaluat-
ed.  All patients provided written informed consent.
Results: The lymphocyte response to blinatumomab was similar in all
patients.  Peripheral B-cell counts dropped to ≤1 B cell/μL within the first week
of infusion and remained undetectable for the duration of treatment.  Peripher-
al T-cells disappeared within the first 2–6 hours of infusion but recovered to
baseline within several days. Apart from this initial redistribution, T-cell counts
remained at least stable in most patients throughout treatment.  In some patients,
even an expansion of both, CD4+ and CD8+, T-cell compartments occurred, like-
ly due to proliferation of blinatumomab-activated T-cells; however, this expan-
sion did not appear to be required for achieving a complete remission (CR).  In
the period immediately following initiation of blinatumomab infusion, markers
indicative of T-cell activation were present: CD69 was transiently expressed on
a significant proportion of T-cells within 48 hours, and peak granzyme B levels
in the serum were detected approximately after 24 hours.  In most patients,
there was a transient elevation of cytokine levels in the serum dominated by
interleukin-10, interleukin-6, and interferon-γ during the first 48 hours of the first
cycle, but this response was diminished or absent in subsequent cycles.  At dos-
es of 5 and 15 μg/m²/d, respectively, mean (±SD) blinatumomab serum steady-
state concentrations were 198 (±61) pg/mL and 694 (±236) pg/mL.  These val-
ues were consistent with those from previous studies.
Summary / Conclusion: Key elements of the immunopharmacodynamic
response to blinatumomab included B-cell depletion, T-cell activation and redis-
tribution, and transient cytokine and granzyme B release.  These responses
were consistent with T-cell engagement via the established BiTE® mode of
action.  The pharmacodynamic markers evaluated did not allow for predictive
differentiation between patients who achieved a hematologic response and
those who did not.
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GLUCOCORTICOID INDUCED LEUCINE ZIPPER PROTEIN (GILZ) REGU-
LATES HEMATOPOIETIC STEM CELL FUNCTION AND MYELOID DIFFER-
ENTIATION IN A MOUSE MODEL OF CEBPA MUTANT ACUTE MYELOID
LEUKEMIA
O Bereshchenko1,*, M Cimino2, A Venanzi1, M Biagioli2, T Frammartino1, 
M Di Sante1, C Nerlov3, S Bruscoli1, C Riccardi1
1Clinical and Experimental Medicine, Sec. Pharmacology, University of Peru-
gia, Perugia 2Clinical and Experimental Medicine, Sec. Pharmacology, Univer-
sity of Perugia, University of Messina, Perugia, Messina, Italy, 3MRC Molecu-
lar Hematology Unit, Weatherall Institute of Molecular Medicine, Oxford, Unit-
ed Kingdom

Background: Acute myeloid leukemia (AML) arises through the stepwise
acquisition of genetic and epigenetic changes, recently evidenced in mouse
model of biallelic CEBPA mutations. Hematopoietic stem cell (HSC) expansion
precedes the formation of leukemia initiating cells with committed myeloid phe-
notype in mice bearing two types of patient-derived CEBPA alleles. C-terminal
CEBPA mutations lead to a loss of HSC quiescence, expansion of pre-malig-
nant pool of cells and accelerated AML, whereas N-terminal mutations provide
necessary residual myeloid commitment capacity. Understanding the mecha-
nisms underlying mutant HSCs proliferation and leading to leukemia progres-
sion is critical to combat leukemia and prevent tumor relapse. We have found
that proliferating mutant HSCs downregulate Glucocorticoid Induced Leucine
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Zipper protein (GILZ), suggesting that GILZ plays a role in normal and leukemic
HSCs and regulates leukemogenesis.
Aims: We would like to address the role of GILZ in normal and aberrant
hematopoiesis and its potential role in biology of AML using GILZ knock-out
(KO) mice and CEBPA mutant mouse model of AML.
Methods: We have analyzed HSC and myeloid progenitors compartments in
recently generated GILZ KO mice by multi-color flow cytometry. In addition,
mice bearing GILZ KO alleles were crossed to CEBPA mutant allele bearing
mice (N- and C- terminal mutations). Littermates heterozygous for both GILZ
and CEBPA mutations (of GILZ +/- CEBPA N/+ and GILZ +/- CEBPA C/+ geno-
types) were intercrossed and fetal livers with compound CEBPA N/C GILZ Y/-
genotypes were collected and transplanted along with the wild type competitor
bone marrow cells into lethally irradiated hosts. Effect of GILZ deficiency on
CEBPA mutant HSC function, myeloid differentiation and long term leukemo-
genesis was followed overtime.
Results: Here we demonstrate that young GILZ KO mice have normal HSC and
myeloid progenitors frequency and number. However, when combined with
leukemogenic CEBPA mutations, GILZ deficiency dramatically affects the num-
ber of engrafting CEBPA mutant HSCs. Moreover, GILZ deficiency rescued the
block of myeloid differentiation caused by biallelic CEBPA mutations, as nor-
mal frequency of Mac-1+ cells were produced by CEBPA N/C GILZ Y/- cells.
This suggests that GILZ regulates the function of C/EBPa and/or C/EBP fami-
ly members in normal and malignant myelopoiesis. Importantly, none of the
mice transplanted with CEBPA N/C GILZ Y/- cells succumbed to leukemia over
the 8-months period of the follow-up, despite their sustained presence in bone
marrows and spleens.
Summary / Conclusion: These data suggest that GILZ deficiency rescues
normal myelopoiesis in CEBPA mutant cells and therefore abrogates the leuke-
mogenic function of CEBPA mutant proteins. Overall these data unravel a nov-
el player in the regulation of normal and malignant myelopoiesis with a poten-
tial for therapeutic exploration. 
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GENOME-SCALE EXPRESSION AND TRANSCRIPTION FACTOR BINDING
PROFILES REVEAL THERAPEUTIC TARGETS IN TRANSGENIC ERG
MYELOID LEUKEMIA
L Goldberg1, M Tijssen2, Y Birger 1, Re Hannah 2, S. Kinston 2, J Jacob-Hirsch
1, G Schiby 1, A Biran3, Y3, G Marcucci4, C Bloomfield4, B Göttgens2, 
S Izraeli1,*
1Sheba Medical Center, Ramat Gan, Israel, 2University of Cambridge, Cam-
bridge, United Kingdom, 3Tel Aviv University, Tel Aviv, Israel, 4Ohio State Uni-
versity , Columbus, United States

Background: Aberrant expression of hematopoietic transcription factors per-
turbs normal hematopoiesis and may lead to the development of leukemia.
The ETS transcription factor, ERG, plays a central role in definitive
hematopoiesis and its overexpression in patients with acute myeloid leukemia
(AML) is associated with a stem cell signature and bad prognosis. Yet how
ERG causes leukemia is unclear.
Aims: To decipher the molecular pathogenesis of ERG driven acute myeloid
leukemia and to identify therapeutic targets
Methods: Transgenic mice expressing the human ERG3 isoform under the
pan-haematopoietic Vav promoter were created. Leukemias were characterized
by flow cytometry, gene expression profiling and Chromatin Immunoprecipita-
tion Sequencing (Chip-Seq) of ERG. Gene Set Enrichment Analysis (GSEA)
was used to compare with human AML and Stem cell gene expression data-
base. Enhancer analysis was done by transgenic reporter mice. Therapeutic
experiments performed in-vitro and in-vivo in mice transplanted with transgenic
leukemias.
Results: Levels of ERG expression in transgenic mice were similar to those
observed in human AML and hematopoietic stem cells.  ERG induced an ear-
ly progenitor myeloid leukemia in transgenic mice, equivalent to the M0 phe-
notype observed in human AML with high ERG expression. Integrated genome-
scale analysis of gene expression and ERG binding profiles, determined by
ChIP-Seq, revealed that ERG activates a transcriptional program similar to
human AML stem/progenitor cells and human AML with high ERG expression.
We further show that ERG induces expression of the Pim1 kinase oncogene
through a novel hematopoietic enhancer element that we further validated in
transgenic reporter mice.  Pharmacologic and molecular inhibition of Pim1 dis-
rupted growth and induced apoptosis of ERG-driven leukemic cells.  In addi-
tion, ERG indirectly induces the RAS pathway and direct RAS inhibition by a
RAS inhibitor blocked growth of leukemia cells in vitro and in vivo.
Summary / Conclusion: ERG causes myeloid progenitor leukemia character-
ized by a direct induction of leukemia stem and progenitor cell transcriptional
program. Pim-1 and the RAS pathway are potential therapeutic targets of these
high risk leukemias.   
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EFFICACY AND SAFETY OF QUIZARTINIB (AC220) IN PATIENTS AGE ≥60
YEARS WITH FLT3-ITD–POSITIVE RELAPSED/REFRACTORY ACUTE
MYELOID LEUKEMIA (AML)
H Döhner1,*, A Perl2, P Rousselot3, J Marie4, G Martinelli5, G Gammon6, 
D Trone6, J Cortes7, M Levis8
1Department of Internal Medicine III, University Hospital of Ulm, Ulm, Germany,
2Division of Hematology/Oncology, University of Pennsylvania, Philadelphia,
United States, 3Service d’Hématologie et Oncologie, Hôpital de Versailles, Uni-
versité Versailles Saint Quentin en Yvelines, Le Chesnay, 4Département d’Hé-
matologie, Hôpital Saint-Antoine, AP-HP & U, Paris, France, 5Seragnoli Insti-
tute of Hematology, Bologna University School of Medicine, Bologna, Italy,
6Ambit Biosciences Corporation, San Diego, 7Department of Leukemia, The
University of Texas M.D. Anderson Cancer Center, Houston, 8Department of
Oncology, Division of Hematologic Malignancies, Johns Hopkins University
School of Medicine, Baltimore, United States

Background: Advanced age and FMS-like tyrosine kinase 3 internal tandem
duplication (FLT3-ITD) in acute myeloid leukemia (AML) are each associated
with early relapse after standard chemotherapy and poor survival. Quizartinib
(AC220), an oral FLT3 inhibitor active against ITD mutant and wild type FLT3,
has shown promising activity in phase 1 and 2 studies.
Aims: To determine safety and confirmed rates of composite complete remis-
sion (CRc) and complete remission (CR) in an elderly population of FLT3-
ITD–positive patients with relapsed/refractory AML treated with quizartinib
monotherapy.
Methods: We conducted a phase 2 study to assess the efficacy and safety of
quizartinib monotherapy in FLT3-ITD–positive and FLT3-ITD–negative patients
in 2 cohorts (N=333). Subjects were tested by a central laboratory for the FLT3-
ITD mutation with a >10% ratio of ITD to total FLT3 defined as positive. We pres-
ent here data on a subset of 110 patients aged ≥60 years, which included 54
patients aged ≥70 years, with the FLT3-ITD mutation and AML relapsed in <1
year or refractory to first-line chemotherapy who were treated with quizartinib.
Quizartinib was administered once daily as an oral solution during 28-day treat-
ment cycles. The initial starting dose in the first 17 patients was 200 mg/day,
but because of the occurrence of QT interval prolongation, the dose was
reduced to 135 mg/day for men and 90 mg/day for women. The CRc rate includ-
ed CR, CR with incomplete platelet recovery (CRp), and CR with incomplete
hematologic recovery (CRi).
Results: Efficacy results are summarized in the Table 1. Median duration of
treatment for patients ≥60 years of age was 14.1 weeks (range 0.1–70.6
weeks), and 63 (57%) had a CRc (3 CR, 4 CRp, 56 CRi). For patients aged ≥70
years, median duration of treatment was 14.9 weeks, and 31 (57%) had a CRc
(1 CR, 3 CRp, 27 CRi). Median overall survival (OS) in patients ≥60 years of
age was 25.3 wks and 16 (15%) survived >52 weeks. The median age of the
patients surviving >52 weeks was 69.5 years (range 66–80 years) and medi-
an time on quizartinib was 52.1 weeks (range 6.6–70.6 weeks). All of these
patients responded to quizartinib (2 CR, 2 CRp, 8 CRi, 4 partial remission). Two
patients were still alive at last follow up with survival of more than 1.5 years (OS
93.0 and 96.0 weeks). The median survival of subjects that survived for more
than 28 days and achieved a CRc or PR was 31.1 weeks compared to 11.8
weeks for non-responders.  The most common (≥10%) Grade 3 or 4 treatment-
related adverse events (TRAEs) were anemia (25%), febrile neutropenia (22%),
thrombocytopenia (12%), transient QT interval prolongation (10%; no Grade 4
events), and neutropenia (10%). 20 patients (18%) had TRAEs resulting in dis-
continuation.
Summary / Conclusion: The data presented in this abstract show that elder-
ly FLT3-ITD–positive patients treated with quizartinib, even those aged >70
years, with chemotherapy-resistant AML, have preserved high response rates,
and promising survival.

Table 1. Efficacy in relapsed/refractory FLT3-ITD-positive AML patients
aged ≥60 years and ≥70 years.
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MCLA-117: A CLEC12AXCD3 BISPECIFIC IGG TARGETING A NOVEL
STEM CELL ASSOCIATED ANTIGEN IN AML
P van Loo1,*, B Hangalapura 2, L Kaldenberg1, M Throsby1, H Dolstra2, 
J de Kruif1, A Bakker1
1Merus B.V., Utrecht, 2Dept. of Laboratory Medicine, Laboratory of Hematol-
ogy, Nijmegen Centre for Molecular Life Sciences, Nijmegen, Netherlands

Background: Although the current intensive chemotherapies to treat acute
myeloid leukemia (AML) induce complete remission in most AML patients, the
long term prognosis of these patients is very poor. Therefore, novel targeted
therapies with potent mechanisms of action that attack the tumor cells and
their progenitor cellsare much needed. CLEC12A is a myeloid differentiation
antigen that is expressed on 90-95% of denovo and relapsed AML and is selec-
tively expressed on leukemic stem cells. Bispecific antibodies can be used to
redirect T cells to tumor cells for efficient tumor killing. A T cell-redirecting bis-
pecific antibody binds and activates the T cells with one arm while the second
arm binding to CLEC12A directs the cytotoxic T cells to the tumor cells.
Aims: We aimed to develop a human bispecific IgG antibody that targets CD3
expressed on T cells and CLEC12A expressed on AML blasts and residual
leukemic stem cells.
Methods: γ 
We have developed MCLA-117 which is a highly potent human CLEC12AxCD3
bispecific IgG antibody binding to CD3 on T cells and CLEC12A expressed on
AML blasts and residual leukemic stem cells. MCLA-117 was selected from
panels of common light chain human monoclonal antibodies derived from the
MeMo® transgenic mouse. To produce the bispecific MCLA-117 antibody in the
absence of contaminating monospecific antibodies, minor amino acid changes
in the CH3 domain of the heavy chain constant region were introduced to drive
efficient heterodimerization resulting in production of >95% pure bispecific anti-
bodies by transfected cells.
Results: Co-incubation of resting patient T cells and AML tumor cells with
MCLA-117 full length IgG bispecific antibody resulted in efficient tumor cell
lysis. An initial version of the CLEC12AxCD3 bispecific IgG induced the release
of non-specific pro-inflammatory cytokines IL-2, IFNγ and TNFα via binding of
its Fc-tail to activating Fcγ receptors. Therefore, we introduced mutations in the
heavy chain constant region CH2 domain to abrogate Fc receptor binding to
prevent unwanted cytokine release while retaining binding to FcRn for long
half life. Indeed, MCLA-117 antibody with silenced CH2 domains was shown
in PBMC assays to prevent the release of non-specific pro-inflammatory
cytokines, while retaining its full capacity to induce T cell mediated lysis of AML
tumor cells.
Summary / Conclusion: MLCA-117 is a highly potent bispecific antibody that
induces T cell mediated lysis of AML tumor cells by targeting the CLEC12A anti-
gen on AML blasts and residual leukemic stem cells. Clinical application of the
MCLA-117 product candidate potentially provides a therapy in AML that more
efficiently eradicates the cancer cells and prevents relapse.

Granulocytes
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HEMATOPOIETIC-SPECIFIC LYN-SUBSTRATE 1 (HCLS) IS DEACETYLAT-
ED BY NAMPT/NAD+/SIRT1 PATHWAY
B Abolhasani1,*, K Welte1, J Skokowa1
1Molecular Hematopoiesis, Hannover Medical School, Hannover, Germany

Background: Recently we identified HCLS1 protein to be an essential player
in the G-CSFR signalling pathway in myeloid cells (Skokowa et al., 2012). We
demonstrated that upon G-CSF stimulation, phosphorylated and activated
HCLS1 together with its binding partner HAX1 binds to LEF-1 transcription fac-
tor leading to LEF-1 activation and subsequently myeloid differentiation. In
patients with severe congenital neutropenia (CN) harbouring HAX1 mutations,
HCLS1 expression and functions are severely downregulated, leading to “mat-
uration arrest” of myelopoiesis. We also described a new G-CSFR signalling
through activation of Nicotinamide phosphoribosyltransferase (NAMPT)/NAD+/
Sirtuins in healthy individuals and in CN patients. We found that G-CSF-trig-
gered deacetylation of myeloid specific factors is essential for myeloid differ-
entiation (Skokowa et al., 2009).
Aims: In the present study we aimed to investigate whether HCLS1 is regulat-
ed by NAMPT/NAD+/Sirtuin pathway via deacetylation.
Methods: We identified four acetyl-lysine sites in HCLS1 protein and generat-
ed rabbit polyclonal antibodies specifically recognized each of acetylated
lysines for western blot. We also generated lentiviral constructs contained
HCLS1 cDNA in which one of acetylated lysines of HCLS1 protein is replaced
by a single amino acid.
Results: Using immunoprecipitation with anti-acetyl-lysine antibody we found
that HCLS1 is acetylated in HL60 myeloid cells upon pre-treatment of cells
with histone deacetylase inhibitors. We also showed that treatment of HL60 and
NB4 cells with high doses of Nicotinamide but not Trichostatin A enhanced
HCLS1 acetylation on lysine 123 and 241, suggesting that class III histone
deacetylases (Sirtuin family) could deacetylate HCLS1 protein.
We further found that NAD+ and NAMPT treatment of the acute myeloid
leukemia cell line HL60 decreased HCLS1 acetylation on both lysines 123 and
241. Similar effects were observed in HL60 cells transduced with lentiviral con-
struct expressing NAMPT cDNA. Inhibition of NAMPT using specific inhibitor
FK866 increased HCLS1 acetylation on acetyl-lysines 123 and 241 in NB4
and on acetyl-lysine 241 in HL60 cells. To evaluate the mechanism of NAMPT-
dependent deacetylation of HCLS1, we performed immunoprecipitation exper-
iments in cell lysates of HL60 cells using anti-SIRT1 antibody and found inter-
action between endogenous HCLS1 and SIRT1 proteins. Moreover, interaction
between HCLS1 and SIRT1 proteins were detected by immunoprecipitation in
293T cells over-expressing HCLS1 and SIRT1.
Summary / Conclusion: Taken together, we concluded that HCLS1 is deacety-
lated through NAMPT/NAD+/SIRT1 pathway and that in patients with severe
congenital neutropenia not only diminished expression and phosphorylation but
also elevated  NAMPT-triggered deacetylation may contribute to the neu-
tropenic phenotype.
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PRESENCE OF PERIPHERAL BLOOD CELLS WITH PNH PHENOTYPE IN
PATIENTS WITH CHRONIC IDIOPATHIC NEUTROPENIA
A Damianaki1, H Koutala1, I Mavroudi1, P Kanellou1, M Kaparou1, S Mastrode-
mou1, C Pontikoglou1, H Papadaki1,*
1Department of Haematology, University of Crete School of Medicine, Herak-
lion, Greece, Heraklion, Greece

Background: Chronic idiopathic neutropenia (CIN) is a disorder of granu-
lopoiesis characterized by increased apoptosis of the granulocytic progenitor
cells and presence of activated, oligoclonal T-lymphocytes with myelosuppres-
sive properties in the peripheral blood (PB) and bone marrow (BM). Based
on the existing evidence, we have suggested that CIN represents the mild form
of the spectrum of immune-mediated BM failure syndromes.
Aims: To probe the hypothesis that similar to other BM failure syndromes, i.e.
aplastic anaemia and myelodysplatic syndromes, CIN patients display PB cells
with PNH phenotype. 
Methods: We have studied 102 patients fulfilling the diagnostic criteria for CIN
and 43 age- and sex-matched healthy individuals. All patients had absolute neu-
trophi counts lower than 1800/μl (White) or 1500/μl /ml (Black) for more than
three months, had no evidence of any underlying disease that might be asso-
ciated with neutropenia, no history of exposure to irradiation, use of chemical
compounds or intake of drugs to which neutropenia might be ascribed, normal
BM karyotype and negative anti-neutrophil antibody activity. Flow cytometry
was performed for the identification of peripheral blood erythrocytes, granulo-
cytes and monocytes displaying PNH phenotype. Specifically, the CD59dim
(type II) and CD59negative (type III) PNH red cells were evaluated within the
Glycophorin A (CD235) positive cell fraction. The FLAER negative PNH gran-
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ulocytes and monocytes were assessed within the CD24 and CD14 cell frac-
tion, respectively.
Results: The proportion of type II and type III PNH red cells were significantly
increased in CIN patients (0.0587±0.337 and 0.0282±0.094, respectively) com-
pared to healthy individuals (0.0064± 0.0067 and 0.0030±0.0021, respective-
ly) (P<0.0001 and P=0.0088, respectively). Similarly, the proportion of FLAER
negative (PNH phenotype) monocytes were significantly increased in CIN
patients (1.47±1.795) compared to healthy controls (0.1651±0.173) (P<0.0001).
No statistically significant difference was identified between patients and con-
trols in the proportion of PNH granulocytes .
Summary / Conclusion: Patients with CIN display increased proportion of
PNH red cells and monocytes in the PB. These data support further the con-
cept that CIN shares common pathogenetic features with immune-mediated BM
failure syndromes.
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RISK OF TRANSFORMATION TO MYELODYSPLASIA/LEUKAEMIA AND
SEPSIS/DEATH IN PATIENTS AFFECTED WITH SEVERE CONGENITAL
NEUTROPENIA:DATA FROM THE ITALIAN NEUTROPENIA REGISTRY
(INR)
F Fioredda1*, M Cefalo1, M Calvillo1, F Tucci2, P Farruggia3, M Lanciotti1, 
G Casazza 4, B Martire5, S Bonanomi 6, L Notarangelo7, A Barone8, G Palazzi
9, M Davitto10, S Barella11, F Cardinale12, E Mastrodicasa13, C Dufour1
1Unit of Haematology , Giannina Gaslini Children’s Hospital , Genova, 2Oncol-
ogy and Haematology Unit, Meyer Hospital, Firenze, 3Pediatric Oncology
Department , Di Cristina Children Hospital , Palermo, 4Pediatric Oncology and
Haematology , S Chiara Hospital, Pisa, 5 Department  of Pediatrics, Universi-
ty of Bari , Bari , 6Pediatric Clinic, University of Milan “La Bicocca”, Monza,
7Pediatric Clinic , University of Brescia, Brescia , 8Pediatric and Onco-Haema-
tology Unit , University Hospital of Parma , Parma , 9Department of Pediatrics,
University of Modena and Reggio Emilia , Modena , 10Haematology Unit , Regi-
na Margherita Hospital , Torino, 11Department of Pediatrics , University of
Cagliari Ospedale Regionale Microcitemie, University of Cagliari, Cagliari,
12Department of Pediatric Allergy and Pulmonology, Giovanni XXIII Pediatric
Hospital, University of Bari , Bari, 13Unit of  Pediatric Hematology and Oncolo-
gy , Santa Maria della Misericordia Hospital , Perugia, Italy

Background: Severe Congenital neutropenia (SCN) is a disease characterized
by  persistent  absolute neutrophil count below 500/mmc,  early onset of  bac-
terial infections   and block of maturation of neutrophils in the bone marrow. SCN
is a premalignant disorder. Granulokine-colony-stimulating factor (G-CSF) has
radically changed the prognosis of these patients  conferring defence against
infections, but it probably favours the process of  transformation to myelodys-
plasia (MDS)/leukaemia (AL). The cumulative risk of sepsis/death  and trans-
formation to MDS/AL is different   according to the cohort  studied (Severe Con-
genital Neutropenia International Registry-SCNIR,  French  registry  and  the
Swedish Cohort)
Aims: To describe the cumulative incidence of MDS/AL and sepsis causing
death in the cohort of SCN patients enrolled in  the INR.   
Methods: Anagraphical and historical data  (date of  birth,  gender, date of
emergence of neutropenia, date of diagnosis, date of last follow up) as well as
data on bone marrow morphology, type of molecular mutation, presence of G-
CSF mutation, G-CSF dose, number and type of infections, cause of death if
any,  were extracted from the INR.
Results: From June 2003 to December 2012, among 306 registered in INR,
22 patients were diagnosed with SCN and considered  eligible for the study.
Nine out of 22 (41%) were females and 13/22 (59%) were males; median aged,
at last  follow up, 6,3 years ( range 0,5-40,2). The patients were diagnosed with
SCN at a median age of 9 months (range 0-418). All subjects had the matura-
tive arrest at promyelocyte or myelocyte stage. In the cohort, 16/22 (72%) car-
ried the ELANE mutation, 2/22 (9%) were HAX1 mutated and the remaining
4/22 (18%) had no known mutation. All subjects were treated with  G-CSF start-
ed at a  median age of  9 months (range 0,5-418). Median G-CSF dose expo-
sure  was  ≤5 mcg/kg/day  in  10/21(48%), 6-10 mcg/kg/day  in 5/21 (24 %) ,
11-19 mcg/kg/day in 3/21 ( 14%) and ≥20 mcg/kg/day in the remaining 3/21 (14
%). In the cohort  none developed AL, while one patient/22 (4%) progressed  to
myelodysplasia  after  4 years of G-CSF treatment  at dose of 5 mcg/kg/day.
Four out of 22 pts (18%) died , 2 patients for sepsis during  follow-up and  the
other  2 for transplant related causes (infection and acute GVHD). The two
sepsis/death events before transplantation were related to absent compliance
to G-CSF. The cumulative incidence of MDS/AL trasformation was of  6% at 4
years  after the beginning of G-CSF  and the probability  to develop MDS was
8% at 8 years of life. The cumulative risk of sepsis causing death was 10% after
3  years after the beginning of G-CSF ; the risk to die for sepsis  was calculat-
ed as  10% at 3,5 years of life. 
Summary / Conclusion: The cumulative incidence of MDS in our cohort is low-
er  than  the one  calculated in the Swedish, French and  in the SCNIR cohort
mainly after 10-15 years  of follow up. This might be due  to  younger and small-
er Italian cohort   if compared  at least with the french and the SCNIR ones. The
incidence of sepsis/death is almost comparable with the French  and the
SCNIR  cohort. The  explanation of the deaths might  be caused  mainly to

low/absent compliance to  G-CSF therapy. Early diagnosis,  amelioration   of
compliance  to therapy and very strict monitoring of  clinical status and bone
marrow features might reduce these complications in SCN population.
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ACETYLATION OF LEF-1 TRANSCRIPTION FACTOR REGULATING
HEMATOPOIETIC DIFFERENTIATION
I Kuznetsova1,*, M Uenalan1, K Welte1, J Skokowa1
1Molecular Haematopoiesis, Hannover Medical School, Hannover, Germany

Results: Previously we identified that NAMPT is essential for the G-CSF –trig-
gered granulocytic differentiation via a NAD+- sirtuin-1-dependent pathway. Sir-
tuins are NAD+-dependent protein deacetylases and we found that myeloid-
specific transcription factors C/EBPaand C/EBPß are deacetylated and activat-
ed by SIRT1. We and others demonstrated, that lymphoid enhancer-binding fac-
tor 1 (LEF-1) transcription factor is crucial for neutrophil granulocytopoiesis and
lymphopoiesis. LEF-1 mediates the proliferation, survival and differentiation of
granulocyte and lymphocyte progenitor cells by binding and activation of cell
type-specific transcription factors. LEF-1 expression was severely diminished
in myeloid progenitor cells of severe congenital neutropenia patients, who show
“maturation arrest” of granulopoiesis. NAMPT, NAD+ and SIRT1 levels were
elevated in myeloid cells and in plasma of severe congenital neutropenia
patients, demonstrating hyperactivation of this pathway. To evaluate the mech-
anism of NAMPT-triggered granulocytic differentiation, we analysed whether
LEF-1 could be de-/acetylated. Immunoprecipitation with acetylated-Lysine Ab
in Jurkat cells showed acetylated form of LEF-1 protein. Moreover, by means
of immunoprecipitation with SIRT1 antibody we found interaction between LEF-
1 and SIRT1. We further identified lysine residues in LEF-1 protein, which could
be acetylated and generated specific rabbit polyclonal antibody specifically rec-
ognized acetyl-Lys of the LEF-1 protein. Western blot experiments using these
antibody confirmed acetylation of LEF-1 protein on the particular lysine residue.
To study the involvement of NAMPT in the deacetylation of LEF-1 protein we
treated Jurkat cells with human recombinant NAMPT for 24 hr. Indeed, we
found significantly decreased levels of acetylated LEF-1 protein and elevated
mRNA expression of LEF-1 after treatment with NAMPT. At the same time,
inhibition of NAMPT using specificinhibitor FK866 resulted in increased levels
of acetylated LEF-1 protein after 24 hr of FK866 treatment. This was in line with
elevated mRNA expression levels of LEF1 (2 folds) and its target genes Sur-
vivin (3 folds), c-myc (2 folds), HCLS1 (1,5 folds) and Cyclin D1 (1,5 folds) after
48 hours of FK866 treatment. Further we analysed whether NAMPT effects on
LEF-1 trans-activating functions are through direct acetylation of LEF1 protein
itself. We made LEF-1 mutant with a single amino acid substitution, which
removes lysine acetylation site in the LEF1 protein and performed reporter
gene assay using TOP promoter construct. TOP promoter construct contains
six LEF-1/TCFs binding sites and luciferase promoter. We found that if acety-
lation is removed, LEF-1 protein activated TOP promoter 17- 26 fold stronger,
as compared to WT LEF-1. This data shows that LEF-1 binding and activation
at LEF-1/TCFs binding sites of regulatory DNA is due to direct changes of
acetylation of the LEF1 protein itself. Hence, deacetylation of LEF-1 might be
crucial process in the mechanism of NAMPT-triggered granulocytic differenti-
ation and might be an important part of the pathomechanism of neutropenia.
In conclusion, in patients with congenital neutropenia, LEF-1 is severely down-
regulated and the remaining LEF-1 protein is deacetylated. LEF-1 is therefore
physically and functionally missing.

S564

THYROID DISEASE-ASSOCIATED NEUTROPENIA: FREQUENCY, CLINI-
CAL, LABORATORY AND IMMUNOPHENOTYPICAL FINDINGS
E Kyritsi1,*, X Yiakoumis2, G Pangalis2, C Pontikoglou3, K Pyrovolaki3, Christi-
na Kalpadakis3, I Mavroudi3, H Koutala3, S Mastrodemou3, T Vassilakopoulos4,
G Vaiopoulos5, E Diamanti-Kandarakis6, H Papadaki3, M Konstantinos
Angelopoulou4
1National and Kapodistrian University of Athens, 2Department of Hematology,
Athens Medical Center-Psychikon Clinic, Athens, 3Department of Hematology,
University of Crete School of Medicine, Heraklion, 4Department of Haematol-
ogy, National and Kapodistrian University of Athens, School of Medicine, Laikon
General Hospital, Athens 11527, 5First Department of Internal Medicine, Laiko
Hospital, Athens University Medical School, Athens, 6The third Department of
Internal Medicine, Medical School, University of Athens, Sotiria General Hos-
pital, Mesogion Avenue 152, Athens 11527, Greece

Background: Granulopoiesis abnormalities have been described in associa-
tion with thyroid disease.  However data regarding systematic evaluation of
adult neutropenia and concurrent or prior thyroid disease are scarce.
Aims: To investigate the frequency of thyroid disorders among patients present-
ing with neutropenia, to evaluate possible differences in peripheral lymphocyte
subsets in neutropenic patients with thyroid diseases, as well as their immuno-
logical profile.
Methods: We retrospectively analyzed the clinical and laboratory findings of
218 consecutive patients who presented with neutropenia to the outpatient
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Hematology Clinic of our Department between 2005 and 2008. Laboratory
evaluation included CBC, blood smear, chemistries, folate, vitamin B12 and iron
status, serology for HBV, HCV, HIV, EBV and toxoplasmosis, ANA, anti-DNA
Abs, RF, complement factors C3 and C4, thyroid function tests (FT3, FT4, TSH,
anti-TPO Abs, anti-TG Abs, TRAbs), and antineutrophil antibodies (anti-PMN
Abs) by GIFT, GAT and LIFT methodology. Furthermore immunophenotype of
blood lymphocytes was performed by three-color flow cytometry.
Results: Among 218 patients with neutropenia, 95 had thyroid disease (43.5%),
65 chronic immunologic neutropenia, 33 T-large granular lymphocytosis, 11
autoimmune disorders and 14 other diagnoses. Patients with thyroid disorders
had an increased frequency of recurrent infections compared to other patients.
(P=0.04). The following significant correlations were found: a. negative corre-
lation between FT3 levels and absolute neutrophil counts (ANC) (r=-0.274,
P=0.007), b. negative correlation between T4 levels and absolute CD4 counts
(r=-0.274, P=0.02), c. positive correlation between TSH levels and absolute
CD4 counts (r=-0.16, P=0.05), d: negative correlations between TPO-Abs and
TG-Abs levels and C4 levels (r=0.16, P=0.05; r=0.266, P=0.001). In addition
CD2+ and CD4+ lymphocyte subsets were significantly higher in patients with
thyroid disease compared to patients with normal thyroid function (P=0.05,
P=0.002). Among the 95 neutropenic patients with thyroid disease, 51 had
Hashimoto thyroiditis (HT, 23.4%), 9 Graves’ disease (GD, 4.1%), 6 total
thyreoidectomy associated with nodules (TTM, 2.8%), 18 non-toxic multinodu-
lar goiter (NTMG, 8.2%) and 11 hypothyroidism (HP, 5%). Patients with autoim-
mune thyroid disease had an increased frequency of concomitant autoimmune
cutaneous or systemic manifestations (P=0.03). Among the various thyroid dis-
orders there was a statistically significant difference in the distribution of CD20+
lymphocytes (P=0.038): HT patients had an increase in the percentage of B-
lymphocytes, while the opposite was evident for the TTM-subgroup. In patients
with GD an increase of the proportion of NK cells and a decrease in the per-
centage of TCRγδ+ lymphocytes were noted (P=0.05, P=0.005). Patients with
NTMG had significantly higher ANC (P=0.004) compared to other thy-
roidopathies. Anti-PMN Abs were found in 37.2% of thyroid disorders. A posi-
tive correlation between anti-PMN Abs titers and anti-TPO levels was evident
(P<0.05).
Summary / Conclusion: The frequency of thyroid disease among neutropenic
patients may be higher than previously reported. The existence of anti-PMN
antibodies, as well as the different distribution of lymphocyte subsets among
patients with different thyroid diseases indicates both humoral and cellular
mechanisms in the pathophysiology of thyroid disease-associated neutropenia.
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COMBINED HAPLOINSUFFICIENCY OF SYNCRIP/HNRNP-Q AND
SNHG5/SNORNAS IN DELETION 6Q PROMOTES T-CELL ACUTE LEUKE-
MOGENESIS
T Chaar1,*, D Avran1, L Genesca1, D Briot1, S Quentin1, G Meunier1, M Delord2,
H Dombret3, E Clappier1, J Meijerink4, F Sigaux1, J Soulier1
1U944 INSERM, Saint-Louis Hospital, 2Bioinformatics Department, IUH Univer-
sity Paris Diderot, 3Hematology Department, Saint-Louis Hospital, Paris,
France, 4Erasmus MC Rotterdam Sophia Children’s Hospital, Rotterdam,
Netherlands

Background: T-cell acute lymphoblastic leukemia (T-ALL) is an aggressive
malignancy characterized by leukemic transformation of T-cell progenitors.
Large deletion of chromosome 6q (del6q) is a frequent abnormality in T-ALL,
the oncogenic target of which remains elusive.
Aims: To identify the oncogenic molecular target(s) of the deletion 6q in T-
ALL.
Methods: We used integrated genomics tools including array-CGH, next-gen-
eration sequencing (NGS) and gene expression profiling on French and Dutch
T-ALL cohorts to search for candidate genes.  For in vivo experiments, genes
were silenced using lentiviraly transduced short hairpin RNA in transgenic
Tal1Lmo1 mouse cells and in human primary T-ALL cells, then cells were inject-
ed to Rag-/-γc-/- mice and NSG mice, respectively, and the mice were moni-
tored for the onset of an overt T-ALL.
Results: Array-CGH analysis in a first cohort of primary T-ALL cases showed
that del(6q) was highly associated to TAL1-expressing T-ALL. The deletion
was monoallelic in all cases, interstitial, often subclonal, and mapped to 6q14.
Using a custom tiling array designed for 6q14 region in 86 TAL1-related cases
from three T-ALL cohorts, we focused on a common deleted region of 4.9 Mb.
This region was sequenced using NGS technologies in 6q deleted or non-
deleted cases. Two contiguous genes, namely SYNCRIP and SNHG5, were
found to be altered in two otherwise “non-deleted” cases. SYNCRIP (encod-
ing hnRNP-Q) and SHNG5 (a non-protein-coding gene that hosts snoRNAs)
are both involved in the regulation of RNA maturation and protein translation.
In parallel, gene expression profiling study identified a del(6q) signature in
which SYNCRIP appeared as the most relevant gene considering its localiza-
tion in the common deleted region and expression levels throughout normal
thymic differentiation. Altogether, SYNCRIP and SHNG5 were two strong can-
didates to be considered as haploinsufficient tumor suppressor genes involved
in T-ALL oncogenesis. We then functionally tested the involvement of these two
genes in T-ALL acceleration models. In a first model, transgenic Tal1Lmo1
cells were injected to Rag-/-γc-/- recipient mice after lentiviral silencing of either
Syncrip, Snhg5, or both genes, together with the retroviral activation of Notch1.
Strikingly, the combined silencing of both Syncrip and Snhg5 genes, but not
from each gene isolated, accelerated the onset of an overt T-ALL. In a second
model, the combined silencing of SYNCRIP and SNHG5 in primary T-ALL cells
from a SIL-TAL patient significantly increased the leukemia initiating activity
when the cells were injected into immunodeficient NSG mice.  Gene expres-
sion profiling of the resulting T-ALLs showed a Gene Ontology signature of
splicing, ribosomal and mitochondrial pathways.
Summary / Conclusion: Using integrated genomics and functional models, we
have identified two genes at 6q14 which are recurrently co-deleted in the TAL1-
related T-ALL subtype, resulting in leukemia acceleration.
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GENETIC BASIS OF MYELOID LEUKEMOGENESIS IN DOWN SYNDROME
Kenichi Yoshida1,*, Tsutomu Toki2, Myoung-ja Park3, Yusuke Okuno1, Yuichi
Shiraishi4, Masashi Sanada1, Ayana Kon1, Yasunobu Nagata1, Aiko Sato-
Otsubo1, Yusuke Sato1, RuNan Wang2, Kiminori Terui2, Rika Kanezaki2, Norio
Shiba3, Kenichi Chiba4, Hiroko Tanaka4, Asahito Hama5, Hideki Muramatsu5,
Daisuke Hasegawa6, Kazuhiro Nakamura 7, Hirokazu Kanegane8, Keiko
Tsukamoto9, Souichi Adachi10, Kiyoshi Kawakami11, Seiji Kojima5, Shai
Izraeli12, Satoru Miyano4, Yasuhide Hayashi3, Etsuro Ito2, Seishi Ogawa1
1Cancer Genomics Project, Graduate School of Medicine, The University of
Tokyo, Tokyo, 2Department of Pediatrics, Hirosaki University Graduate School
of Medicine, Hirosaki, 3Department of Hematology/Oncology, Gunma Children’s
Medical Center, Shibukawa, 4Laboratory of DNA Information Analysis, Human
Genome Center, Institute of Medical Science, The University of Tokyo, Tokyo,
5Department of Pediatrics, Nagoya University Graduate School of Medicine,
Nagoya, 6Department of Pediatrics, St. Luke’s International Hospital, Tokyo,
7Department of Pediatrics, Hiroshima University Graduate School of Biomed-
ical Sciences, Hiroshima, 8Department of Pediatrics, University of Toyama,
Toyama, 9Division of Neonatology, National Center for Child Health and Devel-
opment, Tokyo, 10Human Health Sciences, Kyoto University, Kyoto, 11Depart-
ment of Pediatrics, Kagoshima City Hospital, Kagoshima, Japan, 12Sheba Med-
ical Center and Tel Aviv University, Tel Aviv, Israel

Background: Transient abnormal myelopoiesis (TAM) is known as a clonal
myeloid proliferation affecting ~10% of neonatal infants with Down syndrome
(DS).  Although spontaneous regression is as a rule in most cases, about 20-
30% of the survived infants develop acute megakaryoblastic leukemia (AMKL)
years after the remission.  As for the molecular pathogenesis of TAM and DS-
AMKL, it has been well established that GATA1 mutations are detected in vir-
tually all TAM cases as well as DS-AMKL.  However, it is still open to question
whether a GATA1 mutation and trisomy 21 are sufficient for the development
of TAM, what is the cellular origin of the relapsed AMKL and whether addition-
al gene mutations are required for the progression to AMKL.
Aims: The purpose of this study is to identify the spectrum of gene mutations
in TAM/AMKL cases and intra-tumor heterogeneity and clonal evolution patterns
in TAM/DS-AMKL using high-throughput sequencing.
Methods: We performed a comprehensive analysis of somatic mutations in
TAM/AMKL cases using whole genome sequencing of four trio samples
obtained at the initial presentation of TAM, during remission and at the relapse
phase of AMKL.  Subsequently, deep resequencing was performed to accurate-
ly determine the allele frequencies of each detected single nucleotide variant.
Whole exome sequencing was also performed for TAM (N=15) and DS-AMKL
(N=14) samples (discovery cohort).  The recurrent mutations in the discovery
cohort, in addition to known mutational targets in myeloid malignancies, were
further screened in an extended cohort of TAM (N = 41) as well as DS-AMKL
(N = 49) and non-DS-AMKL cases (N=19).
Results: Whole genome sequencing and subsequent deep sequencing of the
individual mutations unmasked detailed clonological pictures of clonal evolu-
tion/expansion leading to AMKL.  Intratumoral heterogeneity was evident at the
time of initial diagnosis of TAM and also present in AMKL in all cases.  In three
patients, relapsed AMKL evolved from one of the major subclones in TAM phase
with a shared GATA1 mutation, as previously reported in relapsed AML in
adults.  On the other hand, one patient showed a unique pattern, in which the
relapsed AMKL originated from a minor subclone in TAM phase that was total-
ly unrelated to the predominant clone, carrying an independent GATA1 muta-
tion.  DS-AMKL samples had significantly higher numbers of somatic muta-
tions compared to TAM samples with the mean numbers of nonsynonymous
mutations of 5.8 and 1.7 per sample in AMKL and TAM cases, respectively
(P=0.0002).  While GATA1 was the only recurrent mutational target in the TAM
phase, 8 genes were recurrently mutated in AMKL samples in whole exome
sequencing, including NRAS, TP53 and other novel gene targets.  Targeted
sequencing revealed secondary mutations other than GATA1 mutations in 42
out of 49 (85.8%) DS-AMKL, 5 out of 41 (12.2%) TAM and 11 out of 19 (57.9%)
non-DS-AMKL cases.  RAS pathway and Tyrosine kinases/cytokine receptors
mutations were confirmed in 8 and 17 out of 49 DS-AMKL cases, respectively.
Lower allelic burden than corresponding GATA1 mutations indicated that they
were more likely to be subclonal mutations.
Summary / Conclusion: TAM is characterized by a paucity of somatic muta-
tions and thought to be virtually caused by a GATA1 mutation in combination
with constitutive trisomy 21.  We found two major clonal evolution patterns dur-
ing DS-AMKL relapse.  Secondary mutations involving genes such as RAS
pathway genes, tyrosine kinase and epigenetic regulators play a major role in
clonal evolution into DS-AMKL.
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OBINUTUZUMAB (GA101) OR RITUXIMAB (R) + CHLORAMBUCIL (CLB)
VERSUS CLB ALONE IN PATIENTS WITH CLL AND PRE-EXISTING MED-
ICAL CONDITIONS (COMORBIDITIES): FINAL STAGE 1 RESULTS OF THE
CLL11 PHASE 3 TRIAL
V Goede1,*, K Fischer1, K Humphrey2, E Asikanius3, R Busch4, A Engelke1, C
Wendtner5, O Samoylova6, T Chagorova 7, M Dilhuydy8, J De La Serna9, T
Illmer10, S Opat11, C Owen12, K Kreuzer13, A Langerak14, M Ritgen15, S Stil-
genbauer16, M Wenger3, M Hallek1
1German CLL Study Group, Dept. I of Internal Medicine, University Hospital
Cologne, Cologne, Germany, 2Medical Affairs, F. Hoffmann-La Roche Ltd, Wel-
wyn, United Kingdom, 3Medical Affairs, F. Hoffmann-La Roche Ltd, Basel,
Switzerland, 4Institute of Medical Statistics and Epidemiology, Technical Univer-
sity Munich, 5Department of Hematology and Oncology, Schwabing Hospital
Munich, Munich, Germany, 6Hematology, Regional Clinical Hospital N.A.
Semashko, , Nizhny Novgorod, 7Department of Medicine, Penza Regional
Oncology Dispensary, Penza, Russian Federation, 8Hematologie Clinique,
Hopital De Haut Leveque, Pessac, France, 9Servicio De Hematologia, Hospi-
tal Univ 12 De Octubre, Madrid, Spain, 10Private Oncology Practice, Dresden,
Germany, 11Haematology, Monash Medical Centre, Clayton, Australia, 12Tom
Baker Cancer Centre, Calgary, Canada, 13Department I of Internal Medicine,
Center of Integrated Oncology Cologne-Bonn, University Hospital Cologne,
Cologne, Germany, 14Department of Immunology, , Erasmus Medical Center
Rotterdam, Rotterdam, Netherlands, 15Medical Department II, University of
Schleswig Holstein, City Hospital Kiel, Kiel, 16Department of Internal Medicine
III, University of Ulm, Ulm, Germany

Background: Chemoimmunotherapy (CIT) is standard of care in young and
physically fit patients (pts) with CLL. Development of CIT for older and less fit
CLL pts is ongoing, but data from phase 3 trials are sparse.
Aims: CLL11 is the largest trial to evaluate 3 treatments in previously untreat-
ed CLL pts with comorbidities: Clb alone, GA101 + Clb (GClb), R + Clb (RClb).
The final analysis of CLL11 stage 1 efficacy and safety results is presented here.
Methods: Treatment-naïve CLL pts with a Cumulative Illness Rating Scale
(CIRS) total score >6 and/or an estimated creatinine clearance (CrCl) <70
mL/min were eligible. Pts received Clb alone (0.5 mg/kg po d1, d15 q28 days,
6 cycles), GClb (100 mg iv d1, 900 mg d2, 1000 mg d8, d15 of cycle 1, 1000
mg d1 cycles 2-6), or RClb (375 mg/m2 iv d1 cycle 1, 500 mg/m2 d1 cycles 2-
6). Primary endpoint was investigator-assessed progression-free survival
(PFS).
Results: Median age, CIRS score, and CrCl at baseline were 73 years, 8, and
61.1 mL/min for stage 1a (Clb vs GClb, 356 pts) and 73 years, 8, and 62.1
mL/min for stage 1b (Clb vs RClb, 351 pts, triggered by a different event rate).
Key efficacy and safety results are below. Grade 3-4 infusion-related reactions
with GClb occurred at first infusion only. Management required splitting the first
dose over 2 days.
Summary / Conclusion: CIT with GClb or RClb significantly prolongs PFS vs
Clb alone. The results demonstrate that GClb and RClb are very active in CLL
and superior treament options in this population. GClb vs RClb will be compared
in stage 2 analysis with more follow-up available.

Table 1. 
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JAK-STAT PATHWAY IN MALIGNANT AND NON-MALIGNANT CELLS CON-
TRIBUTES TO MPN PATHOGENESIS AND THERAPEUTIC RESPONSE
M Kleppe1,*, P Koppikar1, M Keller1, F Rapaport1, T Hricik1, O Abdel-Wahab1,2,
R Rampal1,3, S Marubayashi1, V Romanet4, J Fridman5, M Murakami4, 
T Radimerski4, R Levine1,2
1Human Oncology & Pathogenesis Program, 2Leukemia Service, Memorial
Sloan Kettering Cancer Center, New York, 3Leukemia Service, Memorial Sloan
Kettering Cancer Center, Basel, United States, 4Disease Area Oncology, Novar-
tis Institutes for BioMedical Research, Basel, Switzerland, 5Incyte Corpora-
tion, Wilmington, United States

Background: Myeloproliferative neoplasms (MPN) are clonal blood disorders
characterized by excessive production of mature blood cells. Patients present
with high levels of circulating pro-inflammatory cytokines that contribute to
MPN-associated symptoms and sequelae. The identification of somatic muta-
tions in JAK2, MPL and LNK in the majority of MPN patients has underscored
the importance of JAK-STAT signaling to MPN pathogenesis and led to the
development of JAK kinase inhibitors. JAK1/2 inhibitors improve splenomegaly
and systemic symptoms, but thus far, have not been shown to reduce or elim-
inate the malignant clone. It is unclear if the rapid reduction in spleen size and
improvement in constitutional symptoms upon JAK kinase inhibition are due to
JAK2 inhibition in MPN cells, in non-malignant cells, or targeting of the JAK-
STAT pathway in both populations.
Aims: To assess the contribution of JAK-STAT signaling to inflammatory sig-
naling in MPN cells and in non-clonal hematopoietic cells and the effects of
JAK1/2 inhibition on cytokine production in clonal and non-clonal populations.
Results: To identify cytokines altered in PMF, we measured serum cytokine lev-
els in MPLW515L engrafted mice and in control mice. We found that a set of
cytokines, including Il6 and Cxcl9, were markedly elevated in the serum of dis-
eased mice compared to control mice and importantly, many of these same
cytokines are elevated in PMF patients. Further, the JAK1/2 inhibitor ruxolitinib
normalized aberrant cytokine levels in PMF mice, consistent with the anti-
inflammatory effects of ruxolitinib seen in the clinical setting. 
Analysisof cytokine expression levels in sorted mutant and non-mutant cells
showed that MPLW515L-mutant cells highly express Il6 and Cxcl9, consistent
with tumor derived cytokine production. By contrast, other elevated cytokines
(Ccl5, Cxcl9) are largely derived from non-clonal hematopoietic cells. Ruxoli-
tinib treatment normalized cytokine production from both cell populations, in line
with an effect of JAK inhibition in malignant and non-malignant cells in vivo.
STAT3 is known to contribute to cytokine production in different malignant and
inflammatory contexts, but the role of STAT3 signaling in MPN initiation, inflam-
matory signaling and progression remains unclear. Hematopoietic-specific
Stat3 deletion improved survival, reduced disease severity, and reduced
cytokine-mediated inflammation in the MPLW515L bone marrow transplant
model. These mice had lower blood counts, reduced circulating cytokine lev-
els, lower spleen weights, and reduced fibrosis. In contrast to the significant
effects seen with complete hematopoietic-specific Stat3 deletion, deleting Stat3
exclusively in the mutant compartment did not reduce cytokine production, dis-
ease severity, or improve survival. These data are consistent with a requirement
for STAT3 signaling in both tumor and in non-malignant hematopoietic cells in
PMF.
Summary / Conclusion: Our data demonstrate STAT3 as an important effec-
tor of cytokine signaling in MPN, and that STAT3 signaling contributes to MPN
pathogenesis. Notably, our results suggest JAK-STAT activation in non-clonal
cells contributes to MPN pathogenesis. We demonstrate that signaling cross-
talk between mutant and non-mutant populations is an important feature of
PMF. Finally, our studies support the notion that JAK kinase inhibition in malig-
nant and non-malignant cells is required to improve symptoms, reduce dis-
ease severity, and to prevent malignant progression in MPN patients.
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IRON DEFICIENT ANEMIA INVOLVES RECONFIGURATION OF ERYTHRO-
POIETIC  PROGRAM ORCHESTRATED BY HEME RECEPTOR BACH1
M Kobayashi1,2,*, A Muto2, Ari Itoh-Nakadai2, T Fujiwara1, N Tomosugi3, 
H Harigae1, K Igarashi2
1Department of Rheumatology and Hematology, 2Department of Biochemistry,
Tohoku University Graduate School of Medicine, Sendai, 3Proteomics
Research Unit, Division of Advanced Medicine, Medical Research Institute,
Kanazawa Medical College, Kanazawa, Japan

Background: Developing erythroid cells must synthesize balanced amounts
of globin proteins and heme because of their intrinsic toxicities. Free globin pro-
teins without heme precipitate easily, causing proteotoxicity, whereas free heme
produces reactive oxygen species. Since iron deficient anemia (IDA) is one of
the most prevalent diseases, coordination of globin and heme syntheses
according to available iron level in erythroid cells must be critical. It has been
considered that living bodies have exquisite systems, which sense the amount
of iron or heme to regulate globin synthesis and erythropoiesis. While heme-
regulated eIF2a kinase HRI is known to regulate the translation of globin by
sensing heme, little is known about the transcriptional mechanism for balanc-
ing heme and globin levels. In vitro studies have shown that BTB and CNC
homology1 (Bach1) is a heme-binding transcriptional repressor and binds to
the β-globin locus control region and the enhancer regions of Hmox1 encod-
ing heme oxygenase-1 (HO-1). Heme binds to Bach1 to inhibit its DNA bind-
ing and to induce its degradation, achieving derepression of Bach1 target
genes. Based on these lines of evidence, we hypothesized that Bach1 would
adapt synthesis of globin according to heme and iron levels.
Aims: To clarify the function of Bach1 during erythropoiesis under IDA.
Methods: Bach1-deficient mice were used for the analysis. To induce iron defi-
cient anemia, the mice were fed with low iron diet. Erythroid progenitors were
separated from flow cytometry. Quantitative chromatin immunoprecipitation
(ChIP) analysis was performed with TER119-positive erythroblasts using anti-
MafK (Santa Cruz) and anti-Bach1 serum A1-6 (Sun et al., 2004). Serum hep-
cidin level was determined with LC-MS/MS method.
Results: Bach1-deficient mice did not exhibit defects in erythropoiesis. In con-
trast, we found aggravation of IDA in Bach1-deficient mice. Based on electron
microscopic analysis, massive aggregates were observed in peripheral red
blood cells under IDA in Bach1-deficient mice, presumably reflecting dena-
tured globin. While expression of both HO-1 and globin mRNA expressions was
repressed in wild-type erythroblasts upon iron depletion, their expression was
higher in Bach1-deficient erythroblasts. ChIP analysis confirmed endogenous
BACH1 occupancy at the regulatory regions of these genes. Changes in the
systemic iron distribution are also predisposing factors for IDA. Thus, we next
assessed serum hepcidin, known as a main regulator of systemic iron level. We
found that the serum hepcidin level was significantly higher in Bach1-deficient
mice.
Summary / Conclusion: We propose a model, referred to as “hemoglobin
regulon”, in which the balance between heme and globin in iron deficient ery-
throid cells is coordinated through Bach1. In iron deficient erythroid cells, heme
concentration is decreased, leading to the activation of Bach1 and thereby an
inhibition of globin gene transcription. The expression of HO-1 is also kept low
in iron deficient erythroid cells, precluding degradation of the newly synthesized
heme using the scarce iron. Therefore, both heme and globin are maintained
to similar levels by Bach1 and an accumulation of harmful excessive globin is
avoided. IDA is not a mere result of iron shortage but is based on an adaptive
gene response within erythroid cells. In addition, Bach1 represses hepcidin
expression and thereby regulates systemic iron homeostasis. Heme-initiated
transcriptional regulations by Bach1 are essential for erythropoiesis and iron
homeostasis.
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THE ASSOCIATION OF MUTATIONS IN RUNX1 AND CSF3R WITH THE
DEVELOPMENT OF LEUKEMIA IN SEVERE CONGENITAL NEUTROPE-
NIA: A NEW PATHWAY IN LEUKEMOGENESIS
J Skokowa1, D Steinemann1, C Zeidler1, V Makaryan2, R Beekman3, M Klim-
iankou1, M Ünalan1, S Kandabarau1, S Schnittger4, A Kohlmann4, M Valkhof3,
R Hoogenboezem3, G Göhring1, B Schlegelberger1, M Stanulla5, P Vanden-
berghe6, J Donadieu 7, I Touw3, D Dale2, K Welte1,*
1Hannover Medical School, Hannover, Germany, 2University Of Washington,
SEatle, United States, 3Erasmus MC, Rotterdam, Netherlands, 4MLL Münch-
ner Leukämielabor GmbH, München, 5University Hospital Schleswig-Holstein,
Kiel, Germany, 6KU Leuven/University Hospital Leuven, Leuven, Belgium,
7Hopital Trousseau, Paris, France

Background: Congenital neutropenia (CN) is a rare inherited disorder of
hematopoiesis with a 20% risk to evolve to acute myeloid leukemia or myelodys-
plastic syndrome (AML/MDS). 
Aims: We aimed to investigate the patterns of acquisition of leukemia-associ-
ated-mutations in 31 CN patients developing leukemia.
Methods: We used next-generation DNA deep sequencing.
Results: Twenty of the 31 patients (64.5%) demonstrated mutations within
RUNX1. Of 20 the patients with RUNX1 mutations, 19 had mutations known to
be associated with severe congenital neutropenia: ELANE (11), ELANE+GFI1
(1), WAS (3), HAX1 (3) and G6PT (SLC37A4) (1).None of the patients acquired
an AML associated mutations in CEBPA, DNMT3A, IDH1, IDH2, NPM1 or
TET2. Intriguingly, the majority of patients with RUNX1 mutations (75%) had
acquired CSF3R mutations. Other leukemia-associated mutatons in the patients
with RUNX1 mutations were found infrequently: FLT3-ITD (two patients), EP300
mutations (two patients), CBL (one patient) and SUZ12 (one patient). Cytoge-
netics of the leukemic cells revealed that 10 patients with RUNX1 mutations
developed monosomy 7, and 6 patients had trisomy 21. Sequential analysis of
the time prior to overt leukemia revealed that RUNX1 mutation is a late event
in leukemogenic transformation. We also evaluated if RUNX1 and CSF3R muta-
tions were presented in the same malignant clone or whether there were two
different clones carrying either RUNX1 or CSF3R mutations. We performed
CFU assay and sequenced DNA isolated from colonies  of leukemia blasts of
one CN/AML patient. Both RUNX1 and CSF3R mutations were detected in the
same leukemic colonies, suggesting that the  RUNX1 mutations occured with-
in the clones harbouring CSF3R mutations in the process of malignant trans-
formation.
Summary / Conclusion: The high frequency of RUNX1 mutations in CN
patients who developed leukemia and the high incidence of CSF3R mutations
preceeding these mutations suggests a unique molecular pathway of leukemia
development. The detection of RUNX1 mutations in combination with CSF3R
mutations could be a useful marker for identifying CN patients progressing to
leukemia or MDS. 

SIMULTANEOUS SESSION II

Novel chronic lymphocytic leukemia genetics -
Clinical implications
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GENETIC DETERMINANTS OF FLUDARABINE-RESISTANCE IN CHRON-
IC LYMPHOCYTIC LEUKEMIA (CLL)
M Messina1,*, I Del Giudice1, D Rossi2, S Chiaretti1, S Rasi2, V Spina2, H Khi-
abanian3, A Holmes4, M Marinelli1, G Fabbri4, A Rossi5, A Guarini1, 
L Pasqualucci4, R Rabadan3, R Dalla-Favera4, G Gaidano2, R Foà1
1Division of Hematology, Department of Cellular Biotechnology and Hematol-
ogy, Sapienza University, Rome, 2Department of Translational Medicine,
Amedeo Avogadro University of Eastern Piedmont, Novara, Italy, 3Department
of Biomedical Informatics and Center for Computational Biology and Bioinfor-
matics, 4Institute for Cancer Genetics and the Herbert Irving Comprehensive
Cancer Center, Columbia University, New York , United States, 5GIMEMA Data
Center, Rome, Italy

Background: The current first line standard of care for fit CLL patients is flu-
darabine, cyclophosphamide and rituximab, which offers overall response and
complete remission rates of 95% and 44%, respectively. Fludarabine-refractori-
ness (FR), defined as failure to respond or relapse within 6 months of therapy,
accounts for 5-10% of treated patients, and continues to represent a challeng-
ing clinical problem. The only established player in determining FR is TP53, dis-
rupted in 30-40% of FR-CLL. More recently, next generation sequencing stud-
ies led to the identification of new genes (NOTCH1, SF3B1, BIRC3) that are
frequently mutated in FR-CLL. However, a comprehensive evaluation of the FR-
CLL genome has not been reported.
Aims: We explored the genetic landscape of FR-CLL to provide a comprehen-
sive description of the load and spectrum of alterations that are associated with
this condition and to identify novel molecular determinants of FR.
Methods: We integrated Whole-Exome Sequencing (WES, Agilent SureSe-
lect Human All Exon 50Mb, Illumina HiSeq 2000) and Copy Number (CN) analy-
sis (SNP 6.0 arrays, Affymetrix) to study 10 FR-CLL cases sampled prior to the
treatment that resulted in refractoriness and their paired germline DNA (discov-
ery panel). Candidate somatic mutations were verified by Sanger sequencing
and the entire coding region of recurrently mutated genes (>1 case) was then
sequenced in an independent set of 48 FR-CLLs, of which 29 were also sub-
jected to CN analysis. Mutation recurrence was compared versus 174 unselect-
ed CLL at diagnosis, to determine preferential association with FR-CLL.
Results: In the 10 discovery cases, we identified 163 non-silent sequence vari-
ants (average 16.3/sample, range 9-23), distributed in 151 genes and predom-
inantly represented by missense mutations; additionally, 40 CNAs were found
(average 4/sample, range 0-13), accounting for an overall load of genomic
alterations of ~20 lesions/sample (range 11-26). The extended analysis of 58
FR-CLLs revealed several recurrently mutated genes - including the previous-
ly reported TP53 (27.5%), SF3B1 (24.1%), NOTCH1 (17%) and BIRC3 (15.5%)
- but also novel candidates, with the tumor suppressor related gene FAT1,
encoding for a cadherin like protein, being the most common (10.3%). FAT1
mutations introduce amino acid changes in the cadherin and intracytoplasmic
domains, and are similar to those recently reported in multiple solid tumors,
where inactivation of FAT1 promotes Wnt signaling and tumor growth, consis-
tent with a tumor-suppressor role. Importantly, the frequency of FAT1-mutated
cases in FR-CLL was significantly higher than that recorded in unselected CLLs
at diagnosis (N=2/174, 1.1%, P=0.004), suggesting a specific role in FR. SNP
array analysis of 39 patients showed a broader load of CNAs in FR-CLL
(4.8/case), than in untreated CLLs described in the literature (~2/case, Edel-
mann et al, Blood 2012). Furthermore, 10% of cases were characterized by a
particularly high number of CNAs within one single chromosome, consistent
with the chromotripsis phenomenon.
Summary / Conclusion: FAT1 is a novel commonly mutated gene in FR-CLL
(10.3%), which is rarely detected in unselected CLL cases at diagnosis, sug-
gesting a potential functional role in the disease. Patients with FR-CLL present
a higher burden of CNAs and chromotripsis compared to untreated CLL
described in the literature. The contribution of FAT1 mutation, CNAs and chro-
motripsis to FR in CLL is under investigation.
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GENOME-WIDE GENETIC ANALYSIS REVEALS GLOBAL DEREGULATION
OF METHYLTRANSFERASE GENES IN CHRONIC LYMPHOCYTIC
LEUKEMIA
H Parker1, M Rose-Zerilli1, J Gibson2, J Forster1, T Chaplin3, L Brown1, A
Steele1, G Packham1, F Forconi1, S Ennis2, A Collins2, B Young3, D Oscier1,
J Strefford1,*
1Academic Unit of Cancer Sciences, Faculty of Medicine, 2Academic Unit of
Human Development and Health, Faculty of Medicine, University of Southamp-
ton, Southampton, 3Centre for Haemato-Oncology, Barts Cancer Institute,
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Background: Of the biological processes that contribute to clinical behaviour
in chronic lymphocytic leukemia (CLL), few are more fundamentally important
to the process of pathogenesis than the presence of somatically acquired chro-
mosomal aberrations and gene mutations. However, our understanding of the
pathways targeted by these lesions, which contribute to CLL biology, remains
incomplete.
Aims: To identify and characterise genomic aberrations and somatic muta-
tions that target methyltransferase (MT) genes in patients with CLL. 
Methods: Our initial cohort comprised 261 CLL patients sampled at disease
progression (mean time from diagnosis to sampling = 45.8 months), including
95 enrolled on the UK CLL4 trial. Affymetrix SNP 6.0 profiling was performed
to identify somatically acquired copy number alterations (CNA) and copy num-
ber neutral LOH (cnn-LOH). Aberrations detected in at least 2% of patients
(n=6) were considered recurrent. Selective confirmatory array-CGH (Agilent
Technologies) was also employed. The RNA expression levels of candidate
genes within recurrent CNA were investigated using qRT-PCR and high reso-
lution melt analysis (HRM) and Sanger sequencing were used to screen for,
and validate mutations. We then designed a next generation sequencing (NGS)
platform (Agilent Haloplex Target Enrichment system) to identify somatic muta-
tions in 82 selected genes, including 55 with MT activity.
Results: Affymetrix SNP 6.0 profiling facilitated the characterisation of estab-
lished CNA and identified 22 other recurrent CNA including novel deletions of
18p12 (6%), 8p21.2-23.3 (4.6%), 4p16.1 (3%) and 20q12.1-13 (2.7%). Of spe-
cific interest was a previously un-described recurrent deletion of chromosome
3p21.31 (46.93-47.37mb), observed in eight cases (3%), with cnn-LOH
observed in an additional case. The minimally deleted region encompasses five
genes; CCDC12, NBEAL2, KIF9, KLHL19 and the histone MT gene, SETD2.
Quantitative RT-PCR demonstrated that SETD2 was the likely target gene as
it was the most significantly under-expressed gene in the region (P=0.001). In
total 30 MT genes were targeted by CNA as follows: 1) established CNA result-
ed in the deletion or duplication of six MT genes; EED (13.8%) and MLL
(8%)(del11q), SETDB2 (43%)(del13q) and MLL2, PRMT8 and SETD8
(6%)(Tri12); and 2) a further 24 MT genes were targeted by other large (non-
focal) CNA including recurrent deletions of ASH2L (3.4%), WHSC1L1 (3.4%),
WHSC1 (2.7%) and PRMD1 (2.7%). Using HRM to screen SETD2 (exons 3-21)
we could not identify mutations in the 3p deleted cases, but in 100 progressive
patients without deletions of the 3p region we identified two mutated individu-
als, with a non-synonymous mutation and a frameshift deletion. Based on this
preliminary data and recent publications we hypothesized that whilst SETD2
mutations were rare, CLL might be characterized by deregulation of epigenetic
control mechanisms with somatic DNA mutations targeting multiple genes with
MT activity. An initial analysis of six cases using our customised NGS platform
confirmed the presence of SETD2 mutations (and deletions), and identified
mutations in two additional MT genes (MLL2 and NSD1) in individual cases. 
Summary / Conclusion: In total, genes with MT activity were targeted by CNA
and/or mutations in the majority of CLL patients in our study. This implicates the
disruption of epigenetic modifying genes in the pathogenesis of CLL. Whilst
therapeutics that target these processes have limited activity in CLL in general,
our work may identify patient sub-groups that are more sensitive to these agents,
thereby providing improved clinical management of patients with CLL.
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ASSOCIATION BETWEEN MOLECULAR LESIONS AND SPECIFIC B-CELL
RECEPTOR SUBSETS IN CHRONIC LYMPHOCYTIC LEUKEMIA
D Rossi1,*, V Spina1, R Bomben2, S Rasi1, M Dal Bo2, A Bruscaggin1, F Rossi2,
S Monti1, M Degan2, C Ciardullo1, Ro Serra3, A Zucchetto2, J Nomdedeu4, P
Bulian2, A Grossi5, F Zaja6, G Pozzato 7, L Laurenti8, D Efremov9, F Di Raimon-
do10, R Marasca11, F Forconi12, G Del Poeta13, G Gaidano1, V Gattei2
1Division of Hematology, Department of Translational Medicine, Amedeo Avo-
gadro University of Eastern Piedmont, Novara, 2Clinical and Experimental Onco-
Hematology, Centro di Riferimento Oncologico, Aviano, 3Laboratory of Medical
Informatics, Amedeo Avogadro University of Eastern Piedmont, Novara, Italy,
4Department of Hematology and Laboratory, Hospital de la Santa Creu i Sant
Pau, Barcelona, Spain, 5Hematology, IFCA, Firenze, 6Clinica Ematologica,
Azienda Ospedaliero-Universitaria S. M. Misericordia, Udine, 7Department of
Internal Medicine and Haematology, Maggiore Hospital, Trieste, 8Institute of
Hematology, Catholic University of the Sacred Heart, 9Molecular Hematology,
International Centre for Genetic Engineering & Biotechnology, Campus “A. Buz-
zati-Traverso”, Rome, 10Section of Hematology, Oncology, and Clinical Pathol-
ogy, Department of Clinical and Molecular Biomedicine, University of Catania,
Catania, 11Division of Hematology, Department of Oncology and Hematology,
University of Modena and Reggio Emilia, Modena, Italy, 12Cancer Sciences
Unit, CRUK Clinical Centre, University of Southampton, Southampton, United
Kingdom, 13Department of Hematology, Tor Vergata University, Rome, Italy

Background: Genetic lesions and B-cell receptor (BCR) signaling are both
oncogenic drivers in chronic lymphocytic leukemia (CLL). However, little is
known regarding the association between specific genetic aberrations and dis-
tinct CLL subsets with stereotyped BCR.

Aims: The study aimed at verifying whether stereotyped BCR patterns may
selectively promote the occurrence of specific genetic lesions in CLL.
Methods: Mutations (TP53, NOTCH1, SF3B1, BIRC3, MYD88), chromosomal
abnormalities (del13q, +12, del11q, del17p, BIRC3 deletion), and BCR stereo-
typy were investigated in 1419 newly diagnosed CLL. Associations between
genetic lesions and BCR features were assessed by non-parametric binomial
test corrected for multiple comparisons.
Results: BCR stereotypy as a whole did not impact on CLL genetics. Howev-
er, two BCR subsets, namely subset 2 (IGHV3-21) and 8 (IGHV4-39), recurrent-
ly showed a distinctive pattern of molecular alterations. CLL subset 2 was sig-
nificantly enriched in SF3B1 mutations, which occurred in 52% of cases
(P<.001). Among IGHV3-21 CLL, SF3B1 mutation enrichment was selective for
cases showing a subset 2 BCR pattern, while they occurred at lower prevalence
in IGHV3-21 CLL with heterogeneous BCR (13%; P=.002). Subset 2 CLL lacked
TP53 abnormalities, that were otherwise evenly represented in all the other
major subsets, thus pointing to SF3B1, rather than TP53, as the main driver of
progressiveness in subset 2 CLL. Consistently, subset 2 CLL harboring SF3B1
mutations showed a higher probability of being treated at 5 years (67%) com-
pared to subset 2 CLL with wild type SF3B1 (38%; P=.064) and to IGHV3-21
CLL with heterogeneous BCR (46%; P=.076). Subset 8 CLL were significantly
enriched in +12 (87% of cases; P<.001) and NOTCH1 mutations (62% of cas-
es). Among IGHV4-39 CLL, +12 and NOTCH1 mutations enrichment was selec-
tive for cases harboring a subset 8 BCR configuration, while their prevalence
was significantly lower in IGHV4-39 CLL with non-stereotyped BCR (27%;
P=.003 and 8%; P=.006, respectively). From a clinical standpoint, the majority
(62%) of subset 8 patients had transformed to Richter syndrome. All transformed
cases carried both NOTCH1 mutations and +12, while this genetic association
was never observed among subset 8 patients that had not transformed to Richter
syndrome (P=.017).
Summary / Conclusion: These data suggest that: i) synergy of SF3B1 muta-
tions and subset 2 BCR configuration promotes disease progression in IGHV3-
21 CLL; and ii) cooperation between NOTCH1 mutations, +12, and subset 8
BCR configuration primes RS transformation in IGHV4-39 CLL. Taken togeth-
er, our observations provide a proof of concept that specific BCR configurations
may contribute to clonal selection of specific genetic lesions influencing CLL out-
come.
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DISTINCT FREQUENCY AND PROFILES OF TP53 GENE MUTATIONS IN
CLL SUBGROUPS WITH DISTINCT ANTIGEN RECEPTORS: EVIDENCE
FOR ANTIGEN-DRIVEN SELECTION OF GENOMIC ABERRATIONS
J Malcikova1,2,*, E Stalika3, Z Davis4, L Mansouri5, K Plevova2, P Baliakas6, 
A Gardiner4, L Sutton5, H Francova2, A Anagnostopoulos6, I Tracy4, 
M Trbusek1, A Makris3, C Belessi 7, D Gonzalez8, R Rosenquist5, D Oscier4, 
S Pospisilova1, K Stamatopoulos3,6
1Molecular Medicine, CEITEC Masaryk University, 2Department of Hematology
and Oncology, University Hospital Brno, Brno, Czech Republic, 3Institute of
Applied Biosciences, CERTH, Thessaloniki, Greece, 4Department of Haematol-
ogy, Royal Bournemouth Hospital, Bournemouth, United Kingdom, 5Depart-
ment of Immunology, Genetics and Pathology, Uppsala University, Uppsala,
Sweden, 6Hematology Department and HCT Unit, G. Papanicolaou Hospital,
Thessaloniki, 7Hematology Department, General Hospital of Nikea, Piraeus,
Greece, 8The Institute of Cancer Research and The Royal Marsden Hospital,
London, United Kingdom

Background: In CLL, mutations of the TP53 gene negatively impact on patient
outcome and are strongly associated with deletion of chromosome 17p and
unmutated IGHV genes (U-CLL).
Aims: Here we sought to explore the distribution and spectrum of TP53 muta-
tions with regards to immunogenetic features in a series of 1160 patients inten-
tionally selected for belonging to prognostically adverse immunogenetic CLL
subgroups.
Methods: We investigated (i) U-CLL and/or (ii) cases expressing the IGHV3-21
gene, especially in stereotyped B cell receptors (BcRs) assigned to subset #2
with variable IGHV mutational status. For this reason, only 49/1160 (4.2%) cas-
es of the cohort carried mutated IGHV genes (M-CLL; germline identity, GI,
<98%). The remaining cases (1111/1160, 95.8%) concerned U-CLL; of these,
271 (24.4%) and 840 (75.6%) cases expressed IGHV genes with 98-99.9% and
100% GI, respectively. For the purposes of the present study, we particularly
focused on missense TP53 mutations in DNA binding motifs (DBMs), described
to be associated with a markedly adverse prognosis.
Results: Overall, 206 cases (17.8%) were found to carry TP53 mutations;
99/206 (48%; or 8.5% of the entire cohort) carried mutations in DBMs. The high
frequency of mutations can be explained by the composition of the present
cohort which essentially consisted of prognostically adverse immunogenetic
subgroups. As expected, TP53 mutations (all types as well as mutations in
DBMs) were significantly more frequent in cases with del(17p) vs. all other aber-
rations in the hierarchical model (P<0.0001). Association analyses regarding
immunogenetic features concerned the following: (1) somatic hypermutation
(SHM) status. The frequency of all types of TP53 mutations was significantly
higher in cases expressing IGHV genes with GI=100% vs. GI=98-99.9% (19.6%
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vs 13.6%; P=0.02). (2) IGHV gene repertoire. Among U-CLL cases, significant
differences in the incidence of TP53 mutations in general and mutations in DBMs
in particular (P=0.03 for both) were identified in cases utilizing different IGHV
genes: in particular, there were more than 20% TP53-mutated cases in the
IGHV1-69, IGHV1-3, IGHV3-30 and IGHV4-39 groups, thus contrasting the
IGHV5-51 (7%) and, especially, the IGHV3-21 group (4%). (3) BcR stereotypy.
In addition to subset #2 (n=66 cases, variable SHM status), several other well-
characterized subsets were represented in the present cohort (all concerning U-
CLL), including #1 (n=61), #8 (n=15) (both already documented as poor-prog-
nostic) as well as five subsets utilizing the IGHV1-69 gene albeit with distinct VH
CDR3 motifs, namely #3 (n=16), #5 (n=14), #6 (n=25) and #7 (n=44). TP53
mutation frequencies varied significantly (P=0.01) between these subsets, rang-
ing from 0% in subset #5 to 25% in subset #3; of note, these subsets have pre-
viously been reported to exhibit distinct prognosis (shorter time-to-first-treatment
in #3). The two largest subsets, namely #1 and #2 had TP53 mutation frequen-
cies of 14.8% and 6% respectively. Differences were more pronounced
(P=0.008) concerning TP53 mutation frequencies in DBMs.
Summary / Conclusion: We demonstrate markedly different incidence and
spectra of TP53 mutations, especially missense mutations in DBMs, in different
stereotyped CLL subsets. These findings confirm and significantly extend recent
reports by us and others that certain BcR stereotypes are linked to distinct pro-
files of genomic aberrations. On these grounds, antigen-driven, BcR-mediated
selection can be proposed as a possible mechanism for the acquisition of
genomic aberrations in CLL.
Supported by MSM0021622430, NT13493, NT13519, FR-TI2/254
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COMPREHENSIVE GENOME-WIDE ANALYSIS OF CLL SAMPLES FROM
UK 1ST LINE AND RELAPSED/REFRACTORY CLINICAL TRIALS 
P Robbe*1,*, R Clifford*1, A Timbs1, A Burns1, M Titsias2, M Cabes1, R Alsola-
mi1, N Khalid1, S Henderson1, J Taylor2, C Yau2, C Holmes2, R Copley2, 
S Knight2, A Schuh1
1Oxford NIHR Biomedical Research Centre Molecular Diagnostic Centre, 2Well-
come Trust Centre for Human Genetics, University of Oxford, Oxford, United
Kingdom

Background: CLL is a biologically and clinically heterogeneous disease. Whilst
important progress has been made in the treatment of CLL, 25% and 50%
patients relapse within two years of 1st or 2nd line chemo-immunotherapy,
respectively. Multiple recurrent chromosomal abnormalities have been identified
and associated with prognosis. To date, the only clinically useful predictive mark-
ers remain deletions/mutations of TP53. However, these identify only up to a third
of patients with chemo-immunotherapy refractory disease.
Aims: To design a comprehensive genome-wide next generation diagnostic tool
of recurrent acquired genetic abnormalities in CLL that predicts treatment
response using well-annotated clinical trials samples.
Methods: The cohort studied consisted of 261 CLL patients recruited into four
national UK CLL trials, divided in two groups: 192first line treatment (ARCTIC,
AdMiRe) and 69 relapsed/ refractory patients (NCRNCLL201, NCRNCLL202). 
Samples were tested using genome-wide high-resolution arrays (Illumina Inc.)
and analyzed with the software Nexus v6.1 (BioDiscovery, Inc.). CNA and copy
neutral Loss of Heterozygosity (cnLOH) events were verified visually and the fre-
quency of CNAs and cnLOH noted. Overall genomic complexity was determined
per sample using the number and total length of CNAs reported. Previously
described (Knight et al 2012) and novel minimally overlapping regions (MORs)
were interrogated for candidate genes. Custom-designed targeted sequencing
panels consisting of 387 amplicons each (TruSeq Custom Amplicon, Illumina)
were run on the Miseq (Illumina Inc) to identify 20 pathogenic mutations in genes
known to be recurrently mutated in CLL and in new candidate genes from MOR
analysis. Bio-informatics analysis was carried out using BaseSpace (Illumina
Inc.) and our in-house pipeline.
Results: Genome-wide array. The total number of CNAs in CLL-associated
genes and their frequency in the pre-treatment and relapsed/refractory cohorts
are presented in the table 1. The array data revealed that genomic complexity
and chromotrypsis were significantly higher in the relapsed/refractory group with
30% of the cases with an average cumulative length of abnormalities greater
than 60 Mb, whereas only 18% of the first line treatment cohort fulfilled the same
criteria. Next-generation sequencing. Of the 63 MORs published previously by
Knight et al. (2012), we were able to refine 24, in some cases to only one or two
genes.  We identified also an additional 50 MORs. Over 90% of these involved
copy number losses occurring at <3% frequency. Re-sequencing of candidate
genes in MORs identified 14 novel genes with pathogenic mutations (1 frameshift
insertion, 2 frameshift deletions, 2 stop gains and 18 non synonymous mutations)
of which 6 were recurrently mutated. Mutation frequencies of known CLL asso-
ciated genes were within the ranges published to date. An increased mutation
burden in relapsed trial samples compared to pre-treatment samples was seen.
Summary / Conclusion: Our results represent the most comprehensive
genome-wide array and mutation analysis of CLL patients recruited into clinical
trial samples so far. They demonstrate the value of combining genome-wide
array and targeted NGS approaches for high sensitivity, high throughput molec-
ular studies of CLL. Once clinical outcome data becomes available a compre-
hensive hierarchical model of response prediction will be validated.

Clinical studies in Multiple Myeloma 1
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DARATUMUMAB, A CD38 MONOCLONAL ANTIBODY STUDY IN
ADVANCED MULTIPLE MYELOMA – AN OPEN-LABEL, DOSE ESCALA-
TION FOLLOWED BY OPEN-LABEL EXTENSION IN A SINGLE-ARM
PHASE I/II STUDY
H Lokhorst1,*, T Plesner2, P Gimsing3, H Nahi4, S Lisby5, P Richardson6
1University Medical Center Utrecht, Utrecht, Netherlands, 2Vejle Hospital, Vejle,
Denmark, 3Copenhagen University Hospital, Copenhagen, Denmark, 4Karolin-
ska University Hospital, Stockholm, Sweden, 5Genmab A/S, Copenhagen, Den-
mark, 6Dana-Farber Cancer Institute, Boston, United States

Background: Daratumumab (DARA) is a human CD38 monoclonal antibody
with broad-spectrum killing activity in multiple myeloma (MM). Preliminary safe-
ty and efficacy data from this first-in-human dose-escalation study of DARA in
patients with relapsed or refractory (RR) MM have previously been reported.[1]
Here, we present efficacy data from the dose escalation part and preliminary
safety and efficacy data from the ongoing extension part of the study.
Aims: The primary aim was to evaluate the safety profile of DARA in this set-
ting. The secondary aims were to find the maximum tolerated dose (MTD),
assessment of efficacy, pharmacokinetics (PK) and immunogenicity through
examining Anti-Drug-Antibodies (ADA).  
Methods: Patients ≥18 years, diagnosed with MM, requiring systemic therapy,
considered RR to at least 2 prior lines of therapy and ineligible for ASCT were
enrolled. Dose escalation of the study was based on a classic 3+3 design.
DARA was given over a 9-week period consisting of 2 pre- and 7 full doses.
Bone marrow biopsy was performed before treatment, after end of treatment
and at end of study. In the extension part, patients receive 8mg/kg DARA week-
ly for 8 weeks followed by dosing every 2nd week for 16 weeks and every 4th

week until disease progression, toxicity or for maximum 24 months. DARA plas-
ma concentrations were measured by ELISA. Evaluation of efficacy data was
according to modified IMWG criteria.[2] An Electro-Chemi-Luminescence
method was used to detect ADA. The results presented are based on data ana-
lyzed before database lock.
Results: Data from 32 patients were included in part 1, and data from 13
patients from part 2 have been collected to date. Median age was 61 years in
both part 1 and part 2. The median number of prior treatment lines was 6 in part
1 and 4 in part 2. PK analysis showed plasma peak levels as expected, but rel-
atively rapid clearance at low dose levels, with PK data for part 2 currently in
process. Preliminary efficacy evaluation from part 1 was based on best
response to paraprotein according to IMWG criteria. In the 4 mg/kg group and
upwards (n=12), 5 PRs and 3 MRs were observed and 7 of these patients had
a 50-100% concomitant reduction in the bone marrow plasma cells. Median
PFS (Figure 1) in the ≥4mg/kg dose groups was not reached (median follow-
up at data cut-off was 3.8mths (range: 0-9.6mths). 
Safety data continue to be evaluated with no ADA responses detected so far.
In part 1, the most common adverse events reported were infusion related
(IREs) which occurred predominantly during the first full infusion. 44% of sub-
jects across all dose groups had IREs grade 1-3, of which 2 were grade 3. Six
related SAEs (1 anemia, 1 thrombocytopenia, 2 bronchospasm, 1 cytokine
release, 1 AST increase) were reported. In part 2, preliminary safety data main-
ly show infusion related reactions grade 1–2.
Summary / Conclusion: DARA induced a marked reduction in paraprotein
and bone marrow plasma cells at doses ≥4mg/kg in heavily pretreated patients
with relapsed or relapsed and refractory MM. This is currently unprecedented
for single-agent monoclonal antibody treatment of MM. No ADA responses
were detected and toxicity proved manageable. All data available from the
study will be presented at the meeting. 

References
1. Plesner et al. ASH 2012 abstract #46584
2. Rajkumar et al. Blood 2011;117:4691-5

Figure 1. 
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FINAL RESULTS FROM THE PHASE 1B/2 STUDY (PX-171-006) OF
CARFILZOMIB (CFZ) IN COMBINATION WITH LENALIDOMIDE AND LOW-
DOSE DEXAMETHASONE (CRD) FOR PATIENTS WITH RELAPSED OR
PROGRESSIVE MULTIPLE MYELOMA
R Niesvizky1,*, M Wang2, T Martin3, W Bensinger4, M Alsina5, D Siegel6, 
E Kavalerchik 7
1Myeloma Center, Weill Cornell Medical College, New York, 2Lymphoma and
Myeloma, MD Anderson Cancer Center, Houston, 3UCSF Medical Center, San
Francisco, 4University of Washington, Seattle, 5Moffitt Cancer Center, Tampa,
6John Theurer Cancer Center, Hackensack, 7Clinical Science, South San Fran-
cisco, United States

Background: Carfilzomib (CFZ) is a selective inhibitor of the chymotrypsin-like
activity of both the constitutive proteasome and the immunoproteasome, and
was approved in the United States in 2012 as a single-agent treatment for
patients with multiple myeloma (MM) who have received at least 2 prior thera-
pies including bortezomib and an immunomodulatory agent and have demon-
strated disease progression on or within 60 days of completion of the last ther-
apy. We previously reported interim data from PX-171-006 (NCT00603447), a
phase 1b/2 study of CRd in patients with relapsed or progressive MM (Wang
M et al., ASCO 2011; Niesvizky R et al., Clin Cancer Res. 2013). 
Aims: Herein we report final results from the PX-171-006 study.
Methods: Patients (1–3 prior treatments) received CRd in 28-day (D) cycles—
CFZ IV on D1, 2, 8, 9, 15, and 16; lenalidomide PO D1–21; and dexametha-
sone weekly. During the phase 1 portion of the study, CFZ (15–27 mg/m2) and
lenalidomide (10–25 mg) doses were escalated to determine the maximum
tolerated dose (MTD). The maximum planned dose (MPD) of CFZ was 20
mg/m2 on D1 and 2 of Cycle 1 and 27 mg/m2 thereafter, which was used in
combination with lenalidomide (25 mg/d) and dexamethasone (40 mg/wk). Dur-
ing the phase 2 dose expansion portion of the study, CFZ was used at the
MTD/MPD. Endpoints included overall response rate (ORR) (assessed by
IMWG criteria), duration of response (DOR), progression-free survival (PFS),
and safety. 
Results: A total of 84 patients were enrolled since June 2008. Overall, prior
treatments included bortezomib (77%; 18% refractory) and lenalidomide (70%;
35% refractory); 20% had high-risk cytogenetics/FISH. The MTD was not
reached in phase 1, supporting expansion at the MPD (n=52; 23% bortezomib
refractory and 42% lenalidomide refractory). As of November 2012 (median fol-
low-up 24.4 mo), ORR was 69% overall and 76.9% at MPD. In addition, very
good partial response was reported in 36.9% (overall) and 38.5% (MPD) of
patients. Stringent complete response was reported in 3.6% (overall) and 3.8%
(MPD) of patients. Responses were durable with a median DOR of 18.8 mo
(95% CI 9.7–41.5) overall and 22.1 mo (95% CI 9.5–NE) at the MPD. Median
PFS was 11.8 mo (95% CI 7.6–20.7) overall and 15.4 mo (95% CI 7.9–NE) at
the MPD. In the 35% of patients refractory overall to lenalidomide, ORR was
58.6%, median DOR 13.8 mo (95% CI 6.47–NE), and median PFS 9.9 mo
(95% CI 5.55-NE). In total, 10 and 12 patients at the MPD pursued other ther-
apies and were censored for DOR and PFS, respectively. Seven patients at the
MPD were censored for DOR and PFS after undergoing stem cell
transplant/maintenance. Overall, a median of 8.5 (range 1−46) cycles of CFZ
were started. Fifteen percent of patients discontinued CFZ due to adverse
events (AEs); dose reductions were required by 4% of patients. The most com-
mon grade 3/4 hematologic AEs included neutropenia (35.7%), lymphopenia
(29.8%), and thrombocytopenia (25.0%). The most common grade 3/4 non-
hematologic AEs included hypophosphatemia (20.2%) and hyperglycemia
(13.1%).Grade 3/4 peripheral neuropathy was infrequent (1%). 
Summary / Conclusion: CRd was well tolerated and highly active and provid-
ed robust and durable responses in patients with relapsed or progressive MM
where 35% were lenalidomide refractory. In patients who received the MPD,
ORR was 76.9% with a DOR of 22.1 mo. Grade 3/4 hematologic AEs were gen-
erally consistent with earlier studies in advanced MM that used similar doses
of single-agent CFZ. CRd is being further evaluated in several ongoing phase
2/3 trials.
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CARFILZOMIB, CYCLOPHOSPHAMIDE AND DEXAMETHASONE (CCD)
FOR NEWLY DIAGNOSED MULTIPLE MYELOMA (MM) PATIENTS: INITIAL
RESULTS OF A MULTICENTER, OPEN LABEL PHASE II STUDY
S Bringhen1,*, C Federica1, M Petrucci2, F Gay1, V Federico2, C Conticello2,
L Pantani2, V Montefusco2, G Benevolo2, S Aschero1, M Offidani2, O Villani2,
A Siniscalchi2, D Rossi2, V Magarotto1, P Sonneveld3, M Boccadoro1, 
A Palumbo1
1Myeloma Unit, Division of Hematology, University of Torino, Torino, 2Italian
Multiple Myeloma Network, GIMEMA, Italy, 3Department of Hematology, Eras-
mus Medical Center, Rotterdam, Netherlands

Background: The standard treatment for newly diagnosed elderly MM patients,
VMP and MPT, induced 30% near-complete response/complete response
(nCR/CR), with a discontinuation rate due to adverse events (EAs) of 35%.
Carfilzomib is a novel, irreversible proteasome-inhibitor with a significant activ-
ity and favourable toxicity profile, including very low rates of peripheral neuropa-
thy and neutropenia. Initial results on carfilzomib plus cyclophosphamide and
dexamethasone (CCd) were presented at ASH 2012. Herein we report updat-
ed data after 8 months of follow up.
Aims: We evaluated efficacy and safety (primary end points) of the combina-
tion CCd in elderly newly diagnosed MM patients.
Methods: The Bryant and Day two-stage design was used to evaluate both effi-
cacy and safety. Patients received oral cyclophosphamide (300 mg/m2 on days
1,8,15), oral dexamethasone (40 mg on days 1, 8, 15, 22) and iv carfilzomib
(20 mg/m2 on days 1, 2,  and 36 mg/m2 on days 8, 9, 15, 16, cycle 1; 36 mg/m2

on days 1, 2, 8, 9, 15, 16, cycles 2-9) every 28 days for 9 cycles, followed by
maintenance with iv carfilzomib (36 mg/m2 on days 1, 2, 15, 16) every 28 days
until progression or intolerance.
Results: As of 9 October 2012, enrollment has been completed (58 pts): medi-
an age was 71 years, 28% of patients were older than 75 years, 40% had ISS
stage III, and 35% had unfavorable FISH profile [t(4;14) or t (14;16) or del17p].
Forty one patients were evaluated for response after at least 4 cycles and 56
patients were evaluated for safety after at least 1 cycle. After a median follow-
up of 8 months, 93% of patients achieved at least partial response (PR), 68%
at least very good partial response (VGPR), 46% at least CR/near-CR, includ-
ing 12% stringent-CR (Figure 1). Responses improved with the duration of
treatment reaching after 9 cycles: 100% PR, 77% VGPR, 53% CR/nCR, includ-
ing 23% stringent-CR. The 1-year PFS was 85% and the 1-year OS was 86%.
Grade (G) 4 hematologic AE included neutropenia (2 pts, 4%). G3-4 non-hema-
tologic AEs were infections (4 pts, 7%), cardiac (2 pts, 4%), constitutional (2
pts, 4%), renal (2 pts, 4%) and gastrointestinal complications (1 pt, 2%). At least
one G3-4 event was reported in 11 patients (20%). Six pts (11%) discontinued
treatment due to AEs and 9 pts (16%) required carfilzomib dose reductions due
to AEs. No differences in response rate and safety between patients younger
and older than 75 years were observed.
Summary / Conclusion: Carfilzomib-cyclophosphamide-dexamethasone
showed encouraging activity in elderly patients with newly diagnosed MM. The
combination was well tolerated with a discontinuation rate due to AEs of 11%.
Results will be updated at the meeting.

Figure 1. 
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PHASE 1 STUDY OF THE NOVEL KINESIN SPINDLE PROTEIN INHIBITOR
ARRY-520 + CARFILZOMIB(CAR) IN PATIENTS WITH RELAPSED AND/OR
REFRACTORY MULTIPLE MYELOMA (RRMM) 
J Shah1,*, S Thomas1, D Weber1, M Wang1, R Orlowski1
1Lymphoma/Myeloma, MD Anderson Cancer Center, Houston, United States

Background: Background: ARRY-520, a novel kinesin spindle protein (KSP)
inhibitor, with a unique mechansim of action has demonstrated promising clin-
ical activity, both as a single agent and combined with dexamethasone in
patients (pts) with bortezomib- and lenalidomide-refractory MM. The maximum
tolerated dose (MTD) of ARRY-520 as a single agent was 1.5 mg/m2 adminis-
tered days 1, 2 every 2 weeks. Car, a novel irreversible proteasome inhibitor
(PI), received Federal Drug Administration (FDA) regulatory approval in
relapsed and refractory MM in 2012. Preclinical data demonstrate synergy with
the combination of a PI and ARRY-520.
Aims: Aim: We aimed to combine these two agents for the first time, and report
the findings from the phase I dose-escalation study in RRMM. 
Methods: Methods: The primary objective was to determine the MTD and the
safety/tolerability of the Car-ARRY combination. Secondary objectives were to
determine efficacy as measured by the overall response rate, time to progres-
sion, progression free survival and time to next therapy. Pts had to have myelo-
ma that was relapsed and/or refractory, be ineligible for autologous stem cell
transplant, bortezomib refractory/intolerant, and have had prior lenalidomide
exposure. ARRY-520 was administered intravenously (iv) over 1 hour on days
1, 2, 15 and 16, while car was administered intravenously over 30 minutes on
days 1, 2, 8, 9, 15 and 16 on a 28 day cycle.  All pts received growth factor sup-
port with filgrastim. 
Dose-escalation used a standard 3+3 schema proceeded based on dose-lim-
iting toxicities (DLTs) during cycle 1, with planned escalation of the dose of
ARRY-520. Car dose was fixed and not escalated. Adverse events (AEs) were
graded by NCI-CTCAE v4, while responses were assessed by the modified
International Uniform Response Criteria.
Results: Results: To date, 17 pts have been enrolled in the ongoing dose esca-
lation. In cohort 1,  ARRY-520 was dosed at 0.75 mg/m2. 3 pts were enrolled
and no DLT was observed.  In cohort 2, ARRY-520 was escalated to 1 mg/m2

with Car at 20/27 mg/m2, and among the first 3 pts, 1 DLT with non neutropenic
fever associated with influenza pneumonia was observed. No DLT was encoun-
tered in the 3 additional pts in cohort 2. In cohort 3 ARRY-520 was escalated
to 1.25 mg/m2  with Car at 20/27 mg/m2 and  5 pts were enrolled. The first 2 pts
were not toxicity evaluable. Among the 3 evaluable pts, no DLT were encoun-
tered. Accrual is ongoing in the final cohort with full dose ARRY-520 of 1.5
mg/m2 with Car at 20/27 mg/m2.  One of the first 3 pts had a DLT with non-neu-
tropenic fever, and pneumonia requiring hospital admission. Among 17 pts
enrolled to date, 9 remain on study, 4 discontinued for progressive disease(PD),
1 pt was lost to followup, 1 patient died with febrile neutropenia in cycle 4, 2 pts
withdrew consent after 1 cycle of therapy. No pts discontinued therapy/withdrew
consent due to toxicity. SAE included 4 pts with G3 pneumonia (2 of which
were influenza), 2 pts with G1 hypercalcemia requiring hospitalization (due to
disease progression), G4 renal failure (due to disease progression), G2 lethar-
gy and 1 pt with G5 febrile neutropenia.
Summary / Conclusion: Conclusions:  The combination of ARRY-520 and Car
in pts with RRMM is well tolerated with limited hematologic toxicity. An MTD has
not been established and enrollment is ongoing in cohort 4 with Car at 20/27
mg/m2 and ARRY-520 at 1.5 mg/m2. Updated MTD and safety data will be pre-
sented at the meeting.
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COMBINING FISH AND GEP SIGNATURES IN MULTIPLE MYELOMA;
TOWARDS A MORE ROBUST AND MEANINGFUL HIGH RISK DEFINITION
M Van Vliet1,*, R Kuiper2, A Broijl2, Y de Knegt2, W Hoos1, L de Best1, G Mor-
gan3, W Gregory4, M van Duin2, E Van Beers1, P Sonneveld2
1Skyline Diagnostics BV, 2Department of Hematology, ErasmusMC, Rotter-
dam, Netherlands, 3Section of Haemato-Oncology, The Institute of Cancer
Research, London, 4Clinical Trials Research Unit, University of Leeds, Leeds,
United Kingdom

Background: Multiple Myeloma (MM) is a heterogeneous disease with different
recurring chromosomal aberrations that have been associated with prognosis for
survival (e.g. t(4;14), t(14;16)/t(14;20), del13, del17p, add1q). Strategies for com-
bining these markers are emerging [1] and are being evaluated [2]. More recent-
ly, gene expression profiling (GEP) studies have identified signatures that distin-
guish groups of high risk patients, such as the SKY-92 and UAMS-70 signatures
[3,4]. Although collectively referred to as high risk signatures they employ differ-
ent genes and are independent risk markers, similar to how the chromosomal
aberrations represent different biological risk markers. It is currently unclear what
the best high risk definition is for MM. Here we compare GEP signatures and flu-
orescent in situ hybridization (FISH) markers for this purpose.
Aims: We explore the evidence to combine chromosomal aberrations and high
risk GEP signatures towards a more robust and meaningful definition of high risk
in MM.
Methods: GEP and FISH data (if available) were analyzed for five clinical cohorts
(Table 1). Five high risk GEP signatures (SKY-92, UAMS-70, UAMS-17, UAMS-
80, MRCIX-6) have been applied to all five datasets. Associations between mark-
ers and overall survival (OS) were investigated in Kaplan-Meier plots with the
logrank test P≤0.05 considered as significant.
Results: Univariate associations with survival are shown in Figure 1A. The prog-
nostic value of these FISH markers all failed to reproduce across cohorts while
five published GEP signatures did. Figure 1B shows the Kaplan-Meier curves for
FISH, GEP, and their combination on the MRC-IX cohort. This analysis indicat-
ed that GEP alone offers superior OS prognosis compared to FISH markers cur-
rently used. The same results were obtained when using the other high risk sig-
natures, and when applied to the HOVON-65/GMMG-HD4 cohort.
Summary / Conclusion: GEP signatures are superior to FISH markers for high
risk stratification in MM. Combining GEP and FISH does not result in better iden-
tification of a high-risk group in the MRC-IX and the HOVON-65/GMMG-HD4
cohorts. Our results are perhaps not surprising given the fact that some would
classify e.g. t(4;14) as standard risk [1] while others still consider it to predict for
worse survival [2].
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Figure 1. (A) Overview of univariate associations with overall survial; B)
Kaplan Meier curves of the independent MRC-IX cohort showing the FISH
high risk stratification (left), the SKY-92 GEP high risk signature (middle),
and combination of the two (right).
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BRIEF RITUXIMAB, BENDAMUSTINE, MITOXANTRONE (R-BM) INDUC-
TION FOLLOWED BY RITUXIMAB CONSOLIDATION IN ELDERLY DE
NOVO ADVANCED STAGE FOLLICULAR LYMPHOMA PATIENTS: A
STUDY BY FONDAZIONE ITALIANA LINFOMI
C Boccomini1,*, M Ladetto2, L Rigacci2, L Arcaini2, M Ceccarelli2, C Lobetti-
Bodoni2, S Volpetti2, B Botto2, A Chiarenza2, R Freilone2, P Corradini2, 
S Franceschetti2, C Rusconi2, C Stelitano2, A Castellino2, M Cabras2, D Scal-
abrini2, A Carella2, P Fattori2, Al Fabbri2, F Gherlinzoni2, U Vitolo1
1SC Hematology 2, AO Città della Salute e della Scienza di Torino, 2on the
behalf of Fondazione Italiana Linfomi (FIL), Turin, Italy

Background: a previous FIL trial (Vitolo et al, ASH 2011) showed that a brief
R-FND (Fludarabine, Mitoxantrone and Dexamethasone) induction chemoim-
munotherapy followed by rituximab consolidation achieved high CR and PFS
rates in elderly Follicular Lymphoma (FL) patients (pts); bendamustine is a
well-tolerated and effective drug.
Aims: These promising results prompted us to modify the original scheme and
investigate safety and efficacy of a brief R-BM regimen for treatment of elder-
ly FL lymphoma pts.
Methods: 76 elderly pts (age 65-80) with de novo FL were enrolled (Sept 2009-
Nov 2011). Inclusion criteria were: grade I, II and IIIa; advanced (stage III/IV)
or stage II disease requiring treatment; “FIT” pts according to comprehensive
geriatric assessment (ADL, I-ADL, CIRS). Treatment plan was: 4 monthly cours-
es of R-BM (375 mg/m2Rituximab day 1, 90 mg/m2Bendamustine days 1-2, 8
mg/m2Mitoxantrone day 1) followed by 4 weekly Rituximab infusions as con-
solidation. Polymerase chain reaction (PCR) for BCL2/IgH rearrangementwas
performed on bone marrow samples at diagnosis, after R-BM and at the end
of consolidation.
Results: Median age was 71 years (range 65-79); 29 males, 47 females; WHO
grading was as follows: I 18%, II 54% and IIIa 28%; 15% had advanced stage
II disease, 30% stage III and 55% stage IV; 47% had BM involvement, 20% B
symptoms and 7% leukemic dissemination; 59% patients had no comorbidity,
20% one and 21% 2 or more comorbidities. According to FLIPI pts were: 8%
at low, 32% at intermediate and 60% at high risk. PCR analysis for BCL2/IgH
rearrangement was carried out in 57 patients at diagnosis: 39 (51%) were Bcl-
2 positive. Seventy (92%) pts completed the planned treatment: 60/70 in the
planned time.Sixpts did not complete the treatment: 1 for progressive disease,
4 for adverse events (2 haematological toxicities with prolonged neutropenia;
1 CMV colitis and 1 for infection and concomitant worsening of pre-existing oral
pemfigo) and 1 patient for worsening of performance status. Overall response
to treatment was 92% with 58 (76%) complete remissions (CR) and 12 (16%)
partial remissions (PR). Response to induction R-BM was as follow: 31 (41%)
CR, 40 (52%) PR and 5 (7%) stable (SD) or progressive disease (PD); 29
(72%) of the 40 pts in PR/SD after R-BM converted to CR following further Rit-
uximab consolidation. Twenty-three (60%) of 39 pts Bcl-2 rearranged at diag-
nosis were evaluable for molecular response during and after treatment: PCR
negativity was achieved in 21/23 (91%) pts after R-BM and in 22/23 (96%) pts
at the end of treatment; of these, 18/22 (82%) were also in complete remission.
A total of 577 courses of R-BM and Rituximab were given. The most frequent
severe toxicity (CTC grade 3-4) was neutropenia reported in 18% of the cours-
es. Grade 3-4 extra-haematological toxicities (all resolved) were: 8 neutropenic
fevers, 8 grade 3-infections (4 due to bacterial agents), 1 NSTEMI, 1 massive
pulmonary embolism. Two deaths were recorded: one pneumonia with wors-
ening of pre-existing pemfigo and one patient with hepatic metastasis of occult
carcinoma diagnosed at final restaging after completion of therapy.
Summary / Conclusion: A brief course of chemo-immunotherapy R-BM fol-
lowed by Rituximab consolidation is safe and effective with a high CR rate in
elderly patients with untreated advanced stage FL. In patients with BCL2
rearrangement at diagnosis a high molecular remission was also observed.
Data on PFS analysis will be presented with a longer median follow-up.
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ROLE OF THE QUANTITATIVE BCL2/IGH@ REARRANGEMENT EVALUA-
TION IN PATIENTS AFFECTED BY FOLLICULAR LYMPHOMA: THE ANCIL-
LARY STUDY OF THE FIL-FOLL05 TRIAL. 
S Galimberti1,*, S Luminari2, E Ciabatti3, A Dondi2, M Ladetto4, P Piccaluga5,
I Del Giudice6, G Palumbo 7, U Vitolo8, G Gaidano9, A Carella10, M Petrini11,
M Federico2
1Hematology, Clinical and Experimental Medicine- University of Pisa, Pisa,
2Oncology, University of Modena e Reggio Emilia, Modena, 3hematology, Clin-
ical and Experimental Medicine , Pisa, 4hematology II, Oncology, Azienda
Ospedaliera Universitaria Le Molinette, Torino, 5Experimental, Diagnostic, and
Speciality Medicine, University of Bologna, Bologna, 6Cellular Biotechnologies
and Hematology, University La Sapienza, Roma, 7Hematology, Azienda
Ospedaliera Ferrarotto, Catania, 8hematology, Citta della scienza e della salute,
Torino, 9Azienda Ospedaliera Universitaria della Carita’, Università del
Piemonte Nord Orientale, Novara, 10hematology, Azienda Ospedaliera San
Martino, Genova, 11Cellular Biotechnologies and Hematology, Hematology,
Clinical and Experimental Medicine- University of Pisa, Pisa, Italy

Background: The role of the quantitative assessment of BCL2/IGH@ fusion
gene in patients affected by follicular lymphoma is still matter of debate, even
because of the heterogeneity of the adopted therapeutic strategies. Other
authors previously reported that 70% of patients with low amount of
BCL2/IGH@ copies achieved complete remission versus 26% of those with
higher BCL2/IGH@ levels, with a significant advantage also on EFS (Rambal-
di A, 2005). 
Aims: In the present study, we report about significance of the
quantitative BCL2/IGH@ assessment at diagnosis and after treatment. Results
from the qualitative assessment have been already reported at ASH 2012 (Gal-
imberti S, 2012).
In the FOLL05 trial, conducted by the Fondazione Italiana Linfomi (FIL), 504
untreated patients affected by advanced follicular lymphoma were randomized
to receive R-CHOP, R-CVP, or R-FM (Clinical trial.gov NCT00774826).
Methods: Quantitative PCR assays were performed by the 4 laboratories of
the “FIL MRD NETWORK” (Bologna, Pisa, Roma, and Torino, Italy). RQ-PCR
was performed according to international guidelines (Ladetto M,  2001; van der
Velden, 2007). All samples were tested in triplicate; standard curves were con-
structed using DNA extracted from DOHH-2 cell line and DNA extracted from
mononuclear cells obtained from healthy donors. The sensitivity of these tests
was 1:10-5. 
Results: At baseline, 415 out of the 504 patients eligible for treatment were
assessed for qualitative BCL2/IGH@ rearrangement; 220 of them (53%) were
positive. No significant differences were detected between cases with and with-
out molecular assessment at the enrollment, and between those positive or
negative for clinical features, and arm of treatment.
At the enrollment, molecular tumor burden was assessed by quantitative PCR
in 105 BCL2/IGH@ positive cases; the median value was 3 x 10-3 copies
(range: <1x10-5 - 6). After logistic analysis, the BCL2/IGH@ copy number did
not correlate with stage, ECOCG, age>65 year, sex, but it was significantly high-
er in patients at high FLIPI and FLIPI2 score. For patients with high BCL2/IGH@
copies, overall response rate was significantly lower than cases with lower
tumor burden (76.6% versus 38.9%; P=0.006). When the ROC curve was per-
formed in order to find the BCL2/IGH@ value that would better predict the
relapse, < x10-4 copies was the more predictive value. Indeed, 22% of cases
showing <1x10-4 copies relapsed versus 78% of patients with >x 10-4 copies
(P=0.033). Moreover, cases displaying values <1 x 10-4 copies showed a clear
advantage also in terms of PFS (3-year PFS 80% versus 59% for cases with
higher tumor burden; P=0.015). On the contrary, the qualitative PCR results at
diagnosis did not influence quality of response nor PFS. Concerning the impact
of treatment on the BCL2/IGH@ tumor burden, the mean observed reduction
was about 2 logarithms. Seventy-one percent of cases achieved PCR-nega-
tivity; no differences in this effect were observed according to the arm of treat-
ment. Nevertheless, an inferior tumor burden reduction in the R-CVP arm,
although not statistically significant, was observed. 
Summary / Conclusion: In conclusion, this study shows that patients with <1
x 10-4 copies of BCL2/IGH@at diagnosis would have longer PFS, thus sup-
porting the usefulness of also a quantitative PCR monitoring of these patients. 
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PRIMARY THERAPY OF WALDENSTRÖM’S MACROGLOBULINEMIA (WM)
WITH WEEKLY BORTEZOMIB, LOW-DOSE DEXAMETHASONE AND RIT-
UXIMAB (BDR): FINAL RESULTS OF A PHASE II STUDY OF THE EURO-
PEAN MYELOMA NETWORK (EMN)
M Dimopoulos1,*, R Garcia Sanz2, M Gavriatopoulou1, P Morel3, M Kyrtsonis4,
E Michalis4, Z Kartasis5, X Leleu6, G Palladini 7, A Tedeschi8, A Tedeschi8, D
Gika9, G Merlini 7, E Kastritis9, P Sonneveld10
1Department of Clinical Therapeutics, University of Athens School of Medicine,
Athens, Greece, 2University of Salamanca, Salamanca, Spain, 3Service d’He-
matologie Clinique Jean Bernard , Lens, France, 4University of Athens School
of Medicine, Athens, 5Chalkis general Hospital, Chalkis, Greece, 6Hopital
Huriez, CHRU, Lille, France, 7Policlinico San Matteo, Pavia, 8Niguarda Ca’
Granda Hospital, Milan, Italy, 9University of Athens , Athens , Greece, 10Eras-
mus Medical Center , Rotterdam, Netherlands

Background: Bortezomib and rituximab have shown signifcant clinicakl activ-
ity andsynergism in preclinical studies.
Aims: In this large, phase II, multicenter trial conducted by EMN in 10 Euro-
pean centers we evaluated BDR in previously untreated, symptomatic WM
patients. 
Methods: In order to prevent the rituximab-associated “IgM flare”, one course
of single agent bortezomib was first administered at a dose of 1.3 mg/m2 IV on
days 1, 4, 8 and 11. Ten days later, the patients received 4 courses of weekly
bortezomib, in order to reduce the incidence of neurotoxicity (1.6 mg/m2 days
1, 8, 15 & 22 every 35 days). In courses 2 & 5, bortezomib was given with dex-
amethasone 40 mg IV followed by rituximab 375 mg/m2 IV (total of 8 infusions
of rituximab). After completion of BDR, patients with CR, PR, MR or SD were
followed without further therapy. 
Results: From March 2007 to June 2010, 60 patients were enrolled in the study
and 59 received at least one dose of therapy. Their characteristics included:
age>65 years in 61%, Hb<11.5 g/dL in 81%, platelet counts<100x109/L in 17%,
b2-microglobulin>3 mg/dL in 64%, serum monoclonal protein>4 g/dL in 29%
and >7 g/dL in 3.4%, lymphadenopathy in 43%, splenomegaly in 29%, while
43% had B-symptoms. Per IPSSWM, 15% were low, 40% intermediate and
45% high risk. Main indications to start treatment were cytopenias in 44%,
hyperviscosity in 20%, B-symptoms in 19%, lymphadenopathy in 9% and oth-
er symptoms in 8%. Thirty eight (64%) patients completed the planned 5 cours-
es of BDR and 8(13%) received only the first course of bortezomib.  On intent-
to-treat, responses included CR in 2(3%), PR in 37(64%), MR in 11(19%), SD
in 3(5%) and PD in 6(10%) patients. Median time to first response (≥MR) was
3 months and median time to best response was 5.8 months. Despite the sig-
nificant proportion of patients with high levels of IgM and symptoms of hyper-
viscosity, plasmapheresis was not required in any patient. Median follow up for
all patients is 41 months. Estimated median PFS (progression or death by any
cause) is 42 months and 3-year PFS is 71%, 49% and 45% for low, intermedi-
ate and high risk patients respectively. Nineteen patients received further treat-
ment on progression and 84% achieved ≥MR. Fifteen patients have died, 9 due
to causes unrelated to WM or complications of treatment. The 3-year OS is 82%
and for low, intermediate and high risk patients is 85%, 86% & 76% respective-
ly. The 3-year cause specific survival is 91%. Hematologic toxicities included
neutropenia(grade≥3 in 15%) and thrombocytopenia (grade ≥3) in 5%. Periph-
eral sensory neuropathy (≥grade 1) was observed in 46%, grade 2 in 17% and
grade≥3 in 7%; neuropathic pain recorded in 20% (grade≥3 in only 1 patient).
Other common non-hematologic toxicities included GI toxicity (grade≥3 in 7%)
and infections (20%, grade≥3 in 7%). One patient died of septic shock in
absence of neutropenia. Three patients (5%) experienced pulmonary toxicity
(grade≥3), which was attributed to bortezomib and resolved completely after
administration of steroids and 2/3 patients continued treatment as per protocol.
The dose of bortezomib was reduced in 51% of patients, primarily because of
peripheral neuropathy; 36% of the patients completed the planned 5 courses
without any dose reduction of bortezomib. 
Summary / Conclusion: This is the largest trial that has evaluated the role of
a bortezomib-containing regimen in the frontline treatment of symptomatic,
mostly high risk patients with WM and also with a long follow up (median 3.5
years). BDR is active and non myelotoxic. Weekly administration of bortezomib
reduces rates of severe neurotoxicity. Induction with single agent bortezomib
is effective in the management of patients with hyperviscosity. 
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MYD88 (L265P) MUTATION IS AN INDEPENDENT RISK FACTOR FOR PRO-
GRESSION IN PATIENTS WITH IGM MONOCLONAL GAMMOPATHY OF
UNDETERMINED SIGNIFICANCE
M Varettoni1,*, S Zibellini1, L Arcaini1,2, E Boveri3, S Rattotti1, R Riboni3, M
Gotti1, C Pascutto1, S Mangiacavalli1, G Croci3, L Pochintesta1, V Fiaccadori1,
L Morello1, M Guerrera1, S Catricalà2, M Paulli2,3, M Cazzola1,2
1Department of Hematology Oncology, Fondazione IRCCS Policlinico San Mat-
teo, 2Department of Molecular Medicine, University of Pavia, 3Anatomic Pathol-
ogy Section, Fondazione IRCCS Policlinico San Matteo, Pavia, Italy

Background: Patients with IgM monoclonal gammopathy of undetermined sig-
nificance (MGUS) have a risk of progression to Waldenström’s macroglobuline-
mia (WM) or to other lymphoproliferative disorders (LPD) of approximately 2%
per year. The level of the IgM paraprotein at the time of diagnosis is the main
risk factor for progression (Kyle et al, Clin Lymphoma Myeloma Leuk 2011).
Roughly half the patients with IgM-MGUS carry a somatic mutation in the
MYD88 gene [MYD88 (L265P)] (Xu et al, Blood 2013). In a case-control study,
we showed that IgM-MGUS patients carrying MYD88 (L265P) are at higher risk
of progression to WM or to other LPD than patients with wild type MYD88
sequence (Varettoni et al, Blood 2013).
Aims: The aim of this study was to assess the relative contribution of the
MYD88 (L265P) mutation and of the size of IgM paraprotein on the risk of pro-
gression to WM or other LPD.
Methods: We analyzed by allele-specific polymerase chain reaction (AS-PCR)
bone marrow (BM) samples of 136 consecutive patients with IgM-MGUS, col-
lected at the time of diagnosis. Genomic DNA was extracted from BM mononu-
clear cells in 92 cases or retrieved from archival Giemsa-stained BM slides in
44 cases. AS-PCR was performed as previously described (Varettoni et al,
Blood 2013). Progression-free survival (PFS) was evaluated with the
Kaplan–Meier product-limit method. PFS was calculated from the date of diag-
nosis to the date of progression, or last follow-up for censored cases. The log-
rank test was used to compare survival curves. The prognostic effect of MYD88
mutation and of the size of IgM paraprotein was assessed using a Cox propor-
tional hazards regression model.
Results: The median age of patients was 64 years, 78 (57%) were males and
58 (43%) females. At diagnosis of IgM-MGUS, the median level of serum IgM
paraprotein was 11 g/L (range 2-32). Bence-Jones proteinuria was detected in
19% of patients. The median serum free light chain ratio was 1.1 (range: 0.2-
170). Patients were followed for a total of 434 persons year (median, 32
months). The MYD88 (L265P) mutation was detected in 71 of 136 patients
(52%). During the period of observation, 11 of 136 patients (8%) progressed to
WM (n=9) or to marginal zone lymphoma (MZL) (n=2). At diagnosis of IgM-
MGUS, 8 of 9 patients who subsequently progressed to WM and 1 of 2 patients
who progressed to MZL carried the MYD88 (L265P) mutation. In a Cox propor-
tional hazards model, the risk of progression in patients carrying the MYD88
(L265P) mutation was significantly higher compared with that of patients with
MYD88 wild-type sequence (hazard ratio, HR 6.65; 95% confidence interval,
1.4-31.3, P=0.01). The risk of progression was 16% at 5 years and 56% at 10
years in patients with the MYD88 (L265P) mutation compared to 2% at 5 years
and 16% at 10 years in patients with MYD88 wild-type sequence  (P=0.006)
(Figure 1). In multivariate analysis, the MYD88 mutation and the size of the
serum paraprotein were independent prognostic factor for progression, with a
HR of 5.54 (P=0.03) and 3.66 (P=0.003), respectively.
Summary / Conclusion: The findings of this study indicate that the MYD88
(L265P) mutation is an independent predictor of the risk of progression to WM
or to other lymphoproliferative disorders in patients with IgM-MGUS, irrespec-
tive of the size of the IgM paraprotein.

Figure 1. 
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CHARACTERISTICS AND OUTCOME AMONG 123 PATIENTS WITH HIV
ASSOCIATED LYMPHOMA INCLUDED IN THE FRENCH ANRS CO16 LYM-
PHOVIR COHORT STUDY
C Besson1,*, S Prevot2, H Hendel-Chavez1, R Lancar3, M Génin3, S Trabelsi3,
M Meyohas4, B Marchou5, J Gabarre6, F Bonnet 7, C Goujard1, F Boué2, N
Mounier8, M Partisani9, F Raffi10, M Raphael1, Y Taoufik1, D Costagliola6
1Université Paris Sud, Le Kremlin-Bicetre, 2Université Paris Sud, Clamart,
3INSERM u943, 4CHU Saint-Antoine, Paris, 5CHU Toulouse, Toulouse, 6CHU
Pitié-Salpétrière, Paris, 7CHU Bordeaux, Bordeaux, 8CHU Nice, Nice, 9CHU
Strasbourg, Strasbourg, 10CHU Nantes, Nantes, France

Background: Human Immunodeficiency Virus (HIV) infection is associated
with an increased risk of Hodgkin lymphoma (HL) and B-cell non-Hodgkin lym-
phoma (NHL). Increased risk of NHL is strongly correlated to the severity of the
underlying immunodeficiency. Introduction of combined antiretroviral therapy
(cART) has reduced the incidence of NHL but not the incidence of HL. Out-
comes have been reported to be poorer among HIV-infected patients with HL
or NHL than among non-HIV-infected patients.
Aims: We carry out a national cohort with the aim to study the characteristics
and outcome of HIV-related lymphomas.
Methods: The prospective Cohort of HIV related lymphomas (ANRS-CO16
Lymphovir cohort) enrolled 123 adult patients at diagnosis of lymphoma in 32
centres between July 2008 and April 2012. Investigations were performed after
approval of the ethic committee and informed consent. Data collection con-
cerned HIV infection history, clinical, biological and histological presentation,
treatment and evolution of lymphoma. Pathological materials were centralized
and 91 cases were reviewed. Diagnoses were based on World Health Organ-
ization criteria. Each patient was followed every 6 months during 5 years.
Results: Among the 123 patients, 41% (50) were diagnosed with HL and 59%
(73) with NHL. Median age were similar in the two groups of patients: 44 years
(ranging from 20 to 61) among patients with HL and 48 years (23 to 67) among
those with NHL. Gender (male/female) ratio was 6.1 (43/7) among patients
with HL, 3.9 (58/15) among those with NHL. HIV infection had been diagnosed
for a median of 161 months (0 to 312) among HL patients and 97 (0 to 327)
among those with NHL. Patients with HL had a median CD4 T-cell count at diag-
nosis of lymphoma of 374/mm3 (range 37-1518), those with NHL, 256/mm3

(range 7-1322). Patients with HL had a predominance of mixed cellularity sub-
type (37 out of 40 reviewed cases). All the 44 tested cases for in situ EBV
were positive. The histological distribution of the 73 NHL was: diffuse large B-
cell lymphoma (DLBCL) 55% (40), Burkitt lymphomas (BL) 22% (16), plas-
mablastic lymphoma 10% (7), marginal zone /lymphoplasmocytic lymphoma
7% (5), others 6%: PTLD- like lymphoma (2), primary effusion lymphoma (1),
follicular lymphoma (1), anaplastic lymphoma (1). Among the 21 reviewed cas-
es of DLBCL, 11 were classified as non-GC and 7 as GC subtype (3 could not
be classified). There was a predominance of clinical stages III/IV versus I/II
among HL (79%, 37/47) and NHL patients (74%, 52/70). Among patients with
DLBCL, LDH level was elevated in 71% (50/70) and performance status altered
(2-4 versus 0-1) in 36% (26/72). The median interval between lymphoma occur-
rence and last follow-up was 21 months (range 0-41). During follow-up, all
patients were treated with ARV. Among HL patients, 43 out of 46 were treated
with ABVD. Out of 47 patients with DLBCL or BL, 31 received chemotherapies
combined with rituximab. At 24 months, overall survival is above 90% among
patients with HL and above 75% among those with NHL. There were 10 early
deaths (<6 months) from complications of treatment (9) or disease progression
(1) and 7 later deaths from disease progression (4), second cancer (2),
unknown (1). None of the patients who died of infection during the first 6 months
following diagnosis had received rituximab.
Summary / Conclusion: The present study points out the high proportion of
HL among HIV infection with lymphoma in the cART era. Although these
patients have advanced stage at diagnosis, their prognosis has largely
improved. This study also strengthens the heterogeneity of HIV-related lym-
phomas and the persistence of early deaths among patients with NHL.

Acute myeloid leukemia therapeutics
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LOW-DOSE LENALIDOMIDE PLUS LOW DOSE CYTARABINE INDUCE
COMPLETE REMISSION THAT CAN BE PREDICTED BY GENETIC PRO-
FILING IN VERY ELDERLY ACUTE MYELOID LEUKEMIA PATIENTS
A Isidori1,*, F Ferrara2, F Di Raimondo3, F Loscocco1, P Paolo Piccaluga4, F
Fuligni4, A Gazzola4, M Rossi4, A Laginestra4, M Caraci3, T Izzo2, C Riccardi2,
S Barulli1, B Guiducci1, P Picardi1, T Ricciardi1, G Sparaventi1, M Rocchi5, G
Visani1
1AORMN, Hematology and Stem Cell Transplant Center, Pesaro, 2Cardarelli
Hospital, Hematology and Stem Cell Translantation Unit, Napoli, 3Ferrarotto
Hospital, Hematology and Stem Cell  Transplant Unit, Catania, 4Department
of Experimental, Diagnostic, and Specialty Medicine Bologna University Med-
ical School, Molecular Pathology Laboratory, Unit of Hematopathology,
Bologna, 5Urbino University, Institute of biomathematics, Urbino, Italy

Background: Outcome for elderly patients with acute myeloid leukemia (AML)
is extremely poor, especially for patients aged more than 70 years. Intensive
induction chemotherapy is very often unsuitable. Lenalidomide is an
immunomodulatory agent, FDA approved for use in MDS with del(5q) and in
multiple myeloma.  High-dose lenalidomide was proven to be effective in induc-
ing complete remission (CR) in patients with and without 5q-acute leukemia.
However, high-doses are not always feasible in the elderly, due to relevant tox-
icity. No data regarding concomitant administration of low-dose lenalidomide
with other drugs in elderly AML patients have been published, up to now.
Aims: We designed a prospective phase II study to assess the efficacy of the
concomitant administration of low-dose lenalidomide and low-dose cytarabine
in patients with acute myeloid leukemia (AML) aged more than 70 years.
Methods: 40 patients (median age 76 years, range: 70-85) were consecutive-
ly enrolled in the study. Median white blood cell count at diagnosis was 3.2x109/l
(range: 0,7-46,8x109/L), whereas median hemoglobin was 8,9 g/dl and medi-
an platelet count was 31x109/L. Nineteen out of 40 patients had an intermedi-
ate karyotype (14/19 normal), 17/40 an unfavorable karyotype and 4/40 were
not evaluable. Seventeen patients had a de novo AML, whereas 23 patients
had a secondary AML (15 after MDS, 4 after a CMPD, 1 after myelofibrosis, 3
after chemo-radiotherapy for a breast cancer). Patients received concomitant
low-dose lenalidomide (10 mg/day orally, days 1-21) and low-dose cytarabine
(20 mg twice day subcutaneously, days 1-15). Therapy was repeated every 6
weeks, up to 6 cycles. To identify possible biomarkers associated to
sensitivity/resistance, global gene and miRNA expression profiling (Affymetrix
Transciptome 2.0) was performed on purified AML cells obtained from 15
patients.
Results: Induction-period mortality was 20%, with 8 deaths occurring during
cycle 1. Thirty-two patients completed at least one cycle of therapy and are
evaluable for response.  Overall CR rate was 38%. Six out of 12 (50%) respond-
ing patients are still in morphologic, cytogenetic and FISH CR after a median
follow-up of 20 months (range: 6-33). Statistical analysis showed that respond-
ing patients had a longer median overall survival than non-responders (491 vs.
64 days, P <0.0001). The CR rate was significantly higher in patients present-
ing with bone marrow blasts <30% (P=0.04). Interestingly, cytogenetic risk was
not predictive of CR. Conversely, by studying the global miRNA and gene
expression profile we identified a molecular signature, including 114 genes
and18 miRNA associated with the clinical response (CR vs. no CR). Of note,
the involved genes belonged to relevant functional categories such as angio-
genesis, cell cycle regulation and immune response. Moreover, based on the
expression of 5 genes, we developed an algorithm to predict treatment
response that was successfully validated in 15/15 (100%) tested cases.
Summary / Conclusion: The administration of concomitant low-dose lenalido-
mide and low-dose cytarabine induce a high rate of complete remission, that
can be predicted by genetic profyling, in a subset of very elderly AML patients
with extremely poor-prognosis, not suitable for intensive chemotherapy. The
study was registered at EMA with the EUDRACT no 2008-006790-33.
Acknowledgements: Celgene is gratefully acknowledged for providing
Lenalidomide for the patients. The study was supported in part by AIL Pesaro
Onlus.
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PHASE II EVALUATION OF VOLASERTIB (BI 6727) + LOW-DOSE CYTARA-
BINE (LDAC) VERSUS LDAC MONOTHERAPY IN PATIENTS WITH ACUTE
MYELOID LEUKEMIA (AML): FOCUS ON GENETIC RESULTS 
H Döhner1,*, M Lübbert2, W Fiedler3, L Fouillard4, A Haaland5, J Brandwein6,
S Lepretre 7, O Reman8, P Turlure9, G Bug10, C Müller-Tidow11, A Krämer12,
F Voss13, T Taube14, J Maertens15
1Department of Internal Medicine III, University of Ulm, Ulm, 2Department of
Haematology and Oncology, University of Freiburg, Freiburg, 3University Med-
ical Center Hamburg-Eppendorf, Hamburg, Germany, 4Department of Hema-
tology, Centre Hospitalier de Meaux, Meaux Cedex, France, 5Department of
Hematology, Oslo University Hospital, Oslo, Norway, 6Department of Medical
Oncology and Hematology, Princess Margaret Hospital, Toronto, Canada,
7Department of Hematology, Centre de Lutte Contre Le Cancer Henri Becquer-
el, Rouen, 8Department of Hématologie Clinique, Centre Hospitalo-Universitaire
de Caen, Caen, 9Department of Hématologie Clinique et Thérapie Cellulaire,
Centre Hospitalo-Universitaire de Limoges, Limoges, France, 10Department of
Medicine II, Hematology/Oncology, J.W. Goethe University, Frankfurt/Main,
11Department of Medicine, Hematology and Oncology, University Hospital
Muenster, Muenster, 12Clinical Cooperation Unit Molecular Hematology/Oncol-
ogy, Department of Internal Medicine V, University of Heidelberg and German
Cancer Research Center (DKFZ), Heidelberg, 13Boehringer Ingelheim Pharma
GmbH & Co. KG, Ingelheim, 14Boehringer Ingelheim Pharma GmbH & Co. KG,
Biberach, Germany, 15Department of Hematology, University Hospital Gasthuis-
berg Leuven, Leuven, Belgium

Background: The prognosis for patients with AML ineligible for intensive remis-
sion induction therapy remains unsatisfactory, and novel therapeutic strategies
are needed to improve clinical outcomes. Volasertib (an investigational agent)
is a potent and selective cell cycle kinase inhibitor that induces mitotic arrest
and apoptosis by targeting Polo-like kinases (Plks). Volasertib has shown
antileukemic activity in AML (Bug et al, ASH 2010 and 2011; Maertens et al, ASH
2012).
Aims: The phase II part of this open-label trial was a randomized comparison
of volasertib + LDAC versus LDAC in patients with newly diagnosed AML inel-
igible for intensive treatment. The primary endpoint was objective response
(complete remission [CR] or CR with incomplete blood count recovery [CRi]);
secondary endpoints included event-free survival (EFS) and overall survival
(OS). We present cytogenetic and molecular genetic analyses of updated pre-
liminary phase II data from this ongoing trial.

Figure 1. Overall survival by ELN genetic group.

Methods: Eligible pts who had given informed consent received volasertib (350
mg 1-hr intravenously, days 1, 15 Q4W) + LDAC (20 mg bid subcutaneously,
days 1–10 Q4W), or LDAC alone until progression/relapse or intolerance. Bone
marrow samples were taken at screening for analysis of conventional cytoge-
netics and molecular genetics (FLT3 and NPM1) in a central laboratory.
Results: 87 patients received volasertib + LDAC (n=42) or LDAC (n=45); as of
February 21st 2013, four patients remain on treatment. Genetic groups by
European LeukemiaNet (ELN) classification were (n of patients; volasertib +

LDAC/LDAC): favorable, 3/5; intermediate I or II, 18/22; adverse, 15/15; miss-
ing, 6/3. Response rate (CR or CRi) was significantly higher for volasertib +
LDAC versus LDAC patients (31.0% versus 13.3%; odds ratio, 2.91; P=0.0523).
Responses with volasertib + LDAC were observed across genetic groups,
including patients with adverse cytogenetics. Response by ELN classification
was (n of patients; volasertib + LDAC/LDAC): favorable, 2/0; intermediate I or
II, 4/4; adverse, 5/2 (including 5/1 with complex karyotype); missing, 2/0. Molec-
ular genetic analysis (volasertib + LDAC/LDAC) showed FLT3-ITD in 5/6
patients and NPM1 mutations in 8/9 patients. Response by molecular genetics
was (n of patients; volasertib + LDAC/LDAC): FLT3-ITD, 1/2; NPM1 mutations,
4/4. Median EFS was significantly improved in volasertib + LDAC versus LDAC
patients (5.6 months versus 2.3 months; hazard ratio [95% CI], 0.56 [0.34–0.93];
P=0.0237). Median OS was 8.0 months (volasertib + LDAC) versus 5.2 months
(LDAC; hazard ratio [95% CI], 0.66 [0.40–1.08]; P=0.0996). OS for both treat-
ments was shorter in patients with adverse versus non-adverse genetics, with
a trend for OS benefit with volasertib + LDAC in both groups (Figure 1).
Summary / Conclusion: Responses with volasertib + LDAC were seen across
all genetic groups in patients with newly diagnosed AML ineligible for intensive
treatment. The increase in response rate with volasertib + LDAC translated
into a trend for OS benefit, apparent in both non-adverse and adverse genetic
groups. Volasertib combined with LDAC is in phase III development for newly
diagnosed AML in patients ≥65 years ineligible for intensive remission induc-
tion therapy (POLO-AML-2).
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RISK ADAPTED TREATMENT FOR ADULT ACUTE MYELOID LEUKEMIA
(AML): FINAL RESULTS OF THE AML-03 TRIAL FROM THE SPANISH CET-
LAM GROUP
A Garrido1,*, M Hoyos1, S Brunet1, M Tormo2, J Esteve3, J Ribera4, L Escoda5,
R Guardia6, O Salamero 7, R Duarte8, M Paz Queipo de Llano9, J Bargay10, J
Besalduch11, C Pedro12, A Garcia13, I Heras14, J Marti15, P Torres16, L Font17,
J Gonzalez18, D Hernandez19, M Arnan8, J Bueno20, D Gallardo6, A Oriol4, M
Pratcorona21, J Nomdedeu1, S Jordi1
1Hospital de la Santa Creu i Sant Pau, Barcelona, 2Hospital Clínic de Valen-
cia, Valencia, 3Hospital Clinic de Barcelona, 4Hospital Germans Trias i Pujol,
Barcelona, 5Hospital Joan XXIII , Tarragona, 6Hospital Josep Trueta, Girona,
7Hospital de la Vall d’Hebrón, 8Hospital Duran i Reynals, Barcelona, 9Hospital
Clinico de Malaga, Malaga, 10Hospital Son Llatzer, Palma de Mallorca, 11Hos-
pital Son Espases, Mallorca, 12Hospital del Mar, Barcelona, 13Hospital Arnau
de Vilanova , Lleida, 14Hospital General de Murcia, Murcia, 15Mutua de Terras-
sa, Terrassa, 16Hospital Juan Canalejo, A Coruña, 17Hosiptal Verge de la Cin-
ta, Tortosa, 18Hospital Virgen del Rocio, Sevilla, 19Hospital La Paz, Madrid,
20Hospital de la Vall d’Hebron, 21Hospital Clinic, Barcelona, Spain

Background: Improvements on the clinical and biological stratification of AML
cases allow provide background for risk-adapted treatment strategies, particu-
larly after complete remission (CR) achievement. This has been the approach
of our cooperative group including 20 academic institutions since 1988. Here-
in we report the final results of our most recent trial.
Aims: To analyse the results of the risk adapted treatment in 862 patients with
de novo AML enrolled between 2003 and 2012 into the AML-03 protocol of the
Spanish CETLAM group
Methods: Patients received 1 or 2 induction chemotherapy courses of IDICE-
G (idarubicin, intermediate cytarabine (IDC), VP-16 and priming with GCSF) fol-
lowed by mitoxantrone, IDC and priming with GCSF as consolidation therapy.
Further treatment was assigned according to the CETLAM risk groups as fol-
lows: Favorable prognosis (FP) defined as favorable cytogenetics according to
MRC (AML1/ETO and CBF/MYH11 AML): autologous stem cell transplantation
(ASCT) if leukocyte index (LI) was >20 or high dose cytarabine (HDAC) as in
the CALGB schedule if LI≤20. Intermediate prognosis (IP), defined as patients
in CR with one induction,≤50x109 white blood cells at diagnosis, normal kary-
otype (NK) and noFLT3 internal tandem duplication (FLT3-ITDwt) and no MLL
rearrangement: ASCT. Adverse prognosis (AP), patients not included in FP or
IP: ASCT or allogeneic stem cell transplantation (alloSCT) depending on donor
availability
Results: Median age at diagnosis was 53 years old (15-71). FLT3-ITD was
detected in 125 patients (32.1%) and NPM1 mutation in 151 (38.8%). Four
patients died before treatment and 858 patients (99.1%) received induction
therapy; CR rate was 76.4% (87.8% with one course), 10.4% were refractory
and 12.1% died during induction. Overall survival (OS) and disease-free sur-
vival (DFS) of the whole series was 40±2% and 44±2% respectively at 5 years.
Cumulative incidence of relapse (CIR) was 39±4% at 5 years. Results accord-
ing to intention of treatment were: FP (n=88, 13.7%): 5-year OS and DFS
81±5% and 72±5%, respectively, CIR 20±5%.There were no differences in OS,
DFS and CIR depending if they received HDAC or ASCT; IP (n=120, 18.7%):
5-year OS, DFS and CIR were 68±5%, 52±6% and 43±5% respectively. NPM1
mutation was associated with improved outcome compared with NPM1wt (DFS:
55±5 vs 37±5%, P=0.026; CIR: 32±4% vs 48±5%, P=0.032 respectively). AP
(n=399, 62.2%): 5-year OS, DFS and CIR were 44±3%, 40±3% and 45±3%
respectively. Statistical differences were found in CIR when comparing ASCT
vs allo-SCT (52±4% vs 38±4%, P=0.006). 32 patients (5.3%) were not evalu-

haematologica | 2013; 98(s1) | 247

Stockholm, Sweden, June 13 – 16, 2013



able due to lost of follow up. We analysed patients with normal karyotype
(n=389) and FLT3 mutation and patients with FLT3-ITD had a worse OS and
DFS compared with FLT3wt (30±5% vs 45±4%, p<0.001; 37±6% vs 48±4%,
P=0.006, respectively). Multivariate analysis showed that age>50 y-o, two
courses to CR, MRC group, FLT3-ITD and double negativity for mutations in
FLT3 and NPM1 were associated to worse OS and DFS, with high relapse
incidence being the main cause for treatment failure
Summary / Conclusion: Age, cytogenetics, molecular findings and courses to
CR are important prognostic factors. AML is a biologically and pronostically het-
erogeneous disease subsidiary to be approached with risk adapted strategies.
Currently it is feasible to identify a substantial proportion of patients that may
be cured with high-dose cytarabine consolidation or ASCT. In contrast, there
are patients with adverse genetic features that need an allogeneic procedure,
investigational agents or both
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FINAL REPORT OF PHASE II TRIAL OF COMBINATION OF SORAFENIB
AND 5-AZACYTIDINE IN PATIENTS WITH FLT3-ITD POSITIVE ACUTE
MYELOID LEUKEMIA
F Ravandi1,*, M Levis2, S Faderl1, G Garcia-Manero1, J Cortes1, H Kantarjian1
1Leukemia, University of Texas - MD Anderson Cancer Center, Houston,
2Hematological Malignancies, Johns Hopkins Sidney Kimmel Cancer Center,
Baltimore, United States

Background: A potential mechanism of resistance to FLT3 kinase inhibitors is
high levels of FLT3 ligand (FL) as seen after myelosuppressive chemothera-
py. We hypothesized that combining sorafenib with a less myelosuppressive
agent, such as 5-azacytidine (AZA), may lead to higher and more durable
responses. Both drugs have demonstrated a potential for inducing differentia-
tion in AML cells, providing further rationale for the combination. 
Aims: Determine the safety and efficacy of sorafenib plus AZA in pts with AML
and FLT3-ITD.
Methods: Pts were eligible if they had relapsed or refractory AML, were 18
years of age or older, and had adequate performance status (ECOG ≤ 2) and
organ function. Older pts without prior therapy were also eligible, if they were
deemed unsuitable to receive chemotherapy. Presence of FLT3-ITD was not
a requirement. Treatment regimen included AZA 75 mg/m2 daily for 7 days
together with sorafenib 400 mg twice daily for 28 days; cycles were repeated
in 4 to 5-week intervals. Overall responses were assessed after the comple-
tion of at least one cycle of therapy. Plasma inhibitory activity (PIA) assay was
performed using plasma collected on days 1 and 10 of each cycle.  Plasma FL
concentrations were measured using an ELISA kit. 

Figure 1. 

Results: 55 pts with AML with a median age of 64 years (range, 20-87) were
enrolled. They included 26 (47%) pts with diploid cytogenetics, 12 (22%) with
chromosome 5/7 or complex cytogenetic abnormalities, 3 (5%) with insufficient
metaphases,  and 14 (25%) with miscellaneous abnormalities. Prior to the ini-
tiation of treatment, FLT3-ITD was detected in 51/55 (93%) pts with a median
allelic ratio of 0.31 (range, 0-0.93). They had received a median of 2 prior treat-
ments (range, 0-7). 20 (36%) pts had received ≥3 prior regimens and 12 had
failed therapy with FLT3 kinase inhibitors (6 with AC220, 2 with PKC412, and 9
with sorafenib, either as monotherapy or with chemotherapy or plerixafor); 4
had failed 2 prior FLT3 inhibitors. 6 pts were inevaluable as they discontinued
therapy before response assessment at one month and 3 are too early for
response assessment. The overall CR/CRi/PR rate among the 46 evaluable pts
is 52%, including 15 (33%) with CRi and 8 (17%) with CR and 1 (2%) with PR
(in this pt, bone marrow blast declined from 51% to 6% with normalization of

blood counts). Overall, pts have received a median of 3 (range, 1-21) treatment
cycles with the median number of cycles to response being 2 (range, 1-4) and
the median time to achieving response, 2.1 months (range, 0.9-4.6 months).
The median duration of CR/CRi Is 2.3 months (range, 1 - 18.1+ months).  Six
responding pts have proceeded to allogeneic stem cell transplant. The most
common study drug-related adverse events were rash and fatigue with no
deaths but one grade 3 cardiomyopathy attributable to study medications. The
median survival for the total population is 6.2 months and for the 46 evaluable
pts is 6.5 months. The median survival for pts achieving a response is12.4
months. Plasma samples spanning at least one cycle of therapy were available
for 22 pts. Among them, 64% achieved FLT3 inhibition to a targeted level of less
than 15% of baseline during their first cycle of therapy.  Median survival in pts
who achieved this degree of inhibition was 238 days, and in pts who did not
reach this level was 154 days (P=0.13).  Mean FL levels at cycle 1, day 1 and
cycle 1, day 10 were 9 pg/mL and 17 pg/mL, respectively.  Mean FL levels at
cycle 2, day 0 and cycle 2, day 10 were 27 pg/mL and 54 pg/mL, respectively. 
Summary / Conclusion:
Combination of AZA and Sorafenib is effective in pts with relapsed and refrac-
tory AML and FLT3-ITD mutation.  There was a trend toward improved survival
in pts with adequate FLT3 inhibition during cycle 1. FL levels did not rise to the
levels seen in pts receiving cytotoxic chemotherapy.

S590

SORAFENIB VERSUS PLACEBO IN ADDITION TO STANDARD THERAPY
IN YOUNG PATIENTS WITH NEWLY DIAGNOSED ACUTE MYELOID
LEUKEMIA: RESULTS FROM 264 PATIENTS TREATED IN THE RANDOM-
IZED-CONTROLLED SORAML TRIAL 
C Röllig1,*, C Müller-Tidow2, A Hüttmann3, V Kunzmann4, C Baldus5, C
Brandts6, A Krämer 7, K Schäfer-Eckart8, A Neubauer9, S Krause10, A Giagouni-
dis11, W Aulitzky12, U Krug13, M Bornhäuser1, M Schaich1, S Parmentier1, C
Thiede1, Malte von Bonin1, Johannes Schetelig1, Michael Kramer1, Hubert
Serve6, Wolfgang E Berdel13, Gerhard Ehninger1
1Universitätsklinikum Dresden, Dresden, 2Universitätsklinikum Münster, Müns-
ter, 3Universitätsklinikum Essen, Essen, 4Universitätsklinikum, Würzburg, 5Uni-
versitätsklinikum, Berlin, 6Universitätsklinikum, Frankfurt, 7Universitätsklini-
kum, Heidelberg, 8Klinikum Nürnberg Nord, Nürnberg, 9Universitätsklinikum,
Marburg, 10Universitätsklinikum, Erlangen, 11Marien-Hospital, Düsseldorf,
12Robert-Bosch-Krankenhaus, Stuttgart, 13Universitätsklinikum, Münster, Ger-
many

Background: Sorafenib is a multi-kinase inhibitor with activity against sever-
al intracellular kinases, which may play a role in the pathogenesis of acute
myeloid leukemia (AML). In-vitro data and results from non-randomized clini-
cal trials suggest that sorafenib might be an effective drug for the treatment of
AML. So far, no randomized-controlled data are available for treatment of new-
ly diagnosed AML patients up to the age of 60 years. We present the first ran-
domized placebo-controlled efficacy and safety results from the SORAML trial
of the Study Alliance Leukemia (SAL).
Aims: To evaluate the efficacy and tolerability of sorafenib added to standard
chemotherapy in younger acute myeloid leukemia patients.
Methods: Between March 2009 and October 2011, 276 patients from 25 cen-
ters were enrolled in the SORAML trial (NCT00893373). The main eligibility cri-
teria were: newly diagnosed AML, age from 18 to 60 years and suitability for
intensive therapy. The treatment plan for all patients included two cycles of
induction with DA (daunorubicin 60 mg/m2 days 3-5 plus cytarabine 100 mg/m2

cont. inf. days 1-7), followed by three cycles of high-dose cytarabine consoli-
dation (3 g/m2 b.i.d. days 1, 3, 5). Patients without response after DA I received
second induction with HAM (cytarabine 3 g/m2 b.i.d. days 1-3 plus mitoxantrone
10 mg/m2 days 3-5). Allogeneic stem cell transplantation was scheduled for all
intermediate-risk patients in first complete remission with a family donor and
for all high-risk patients with a matched donor. At study inclusion, patients were
randomized to receive either sorafenib (800 mg/day) or placebo as add-on to
standard treatment. Block randomization at a ratio of 1:1 was performed with-
in cytogenetic and molecular risk strata, allocation was concealed and treat-
ment was double blinded. Study medication was given on days 10-19 of DA
I+II or HAM, from day 8 of each consolidation until 3 days before the start of
the next consolidation and as maintenance for 12 months after the end of con-
solidation. The primary endpoint of the trial is event-free survival (EFS) with an
event being defined as either failure to achieve a complete remission (CR)
after induction, relapse or death. Secondary endpoints were overall survival
(OS), CR rate and incidence of adverse events (AE). We present the results
of the planned interim analysis (intent to treat) after the occurrence of 50% of
EFS events. The O’Brien/Fleming adjusted significance level was set at
P=0.0052.
Results: Out of 276 randomized patients, 264 were evaluable for EFS, 132 in
each arm. Demographic and disease characteristics were equally distributed
between the two arms; the FLT3-ITD incidence was 16%. The median cumu-
lative dose of administered study medication was equal in both arms. The CR
rates were 56% versus 60% in the placebo versus sorafenib arm (P=0.622).
By the time of analysis, a total number of 100 events had occurred. After a medi-
an observation time of 18 months, the median EFS was 12.2 months in the
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placebo arm and was not reached in the sorafenib arm, corresponding to a 1-
year EFS of 50% versus 64% (P=0.023). The median OS had not been reached
in both arms, the 2-year OS was 66% versus 72% in placebo and sorafenib
arms, respectively (P=0.367). The most common reported AEs CTC Grade ≥3
were infectious complications including fever and pneumonia, followed by
bleeding events, cardiac and hepatic toxicity, hypertension, skin toxicity and
headache. The risk for hepatic toxicity (relative risk 6.2, P=0.025) and bleed-
ing events (relative risk 3.6, P=0.016) was significantly higher in the sorafenib
arm while the incidence of all other AEs showed no significant differences.
Summary / Conclusion: In younger AML patients, the addition of sorafenib to
standard chemotherapy is feasible but associated with a higher risk of liver tox-
icity and bleeding events. Sorafenib treatment resulted in a marked EFS pro-
longation; this difference is not significant according to the adjusted signifi-
cance level of this interim analysis. Results from the final analysis including
post-hoc exploration of molecularly defined subgroups are necessary for draw-
ing final conclusions on the efficacy of sorafenib.

Myelodysplastic/Myeloproliferative Neoplasm -
Clinical / Biology

S591

LONG-TERM INTERVENTION EFFECTS ON BONE MARROW MORPHOL-
OGY IN MYELOFIBROSIS:  PATIENTS TREATED WITH RUXOLITINIB AND
BEST AVAILABLE THERAPY
H Kvasnicka1,*, J Thiele2, C E Bueso-Ramos3, W Sun4, J Cortes3, H M Kan-
tarjian3, S Verstovsek3
1Senckenberg Institute of Pathology, University of Frankfurt, Frankfurt, 2Univer-
sity of Cologne, Cologne, Germany, 3M. D. Anderson Cancer Center, Houston,
4Incyte Corporation, Wilmington, United States

Background: Myelofibrosis (MF) is a myeloproliferative neoplasm associated
with splenomegaly, debilitating symptoms, progressive bone marrow (BM) fibro-
sis, and shortened survival. With the exception of BM transplantation, no ther-
apy has shown a significant impact on disease progression. Ruxolitinib is an
oral JAK1/JAK2 inhibitor that has demonstrated improvements in spleen vol-
ume, symptoms, and survival in patients (pts) with MF.
Aims: This study was conducted to gain insight into the effects of long-term rux-
olitinib treatment on BM morphology in pts with MF and compare them to those
seen in a best available therapy (BAT) cohort.
Methods: Trephine biopsies were obtained at baseline, 24 (68 pts) and 48 (18
pts) months (mo) from MF pts treated at MD Anderson Cancer Center who par-
ticipated in a phase I/II trial of ruxolitinib (NCT00509899). The details of the
study design and clinical outcomes have been published previously [Ver-
stovsek, NEJM 2010]. Two of the authors (JT and H-MK) independently quan-
tified BM fibrosis according to the World Health Organization (WHO) grading
scale (0-3), and a third author (CB-R) reviewed the findings. Consensus decid-
ed discordant scores. Reviewers were blinded to pts characteristics and out-
comes. WHO-defined BM fibrosis grading was also determined in prospective-
ly collected specimens within a German, multicenter, observational database
from a cohort of 139 pts (160 biopsies) treated with BAT for 24 (97 pts) and 48
(63 pts) mo. BAT included hydroxyurea [HU] (47%), interferon-alpha (7%), or
assorted sequential therapies (25%). No active – or only supportive – therapy
was given in 21% of the BAT cases. Biopsy intervals in the ruxolitinib-treated
pts were defined per protocol; in the BAT cohort, biopsies were mostly per-
formed based on a given patient’s change in clinical condition at the discretion
of the treating physician.  
Changes in fibrosis grade vs. baseline were calculated for all time points and
categorized as improvement, stabilization, and worsening. Additional analyses
on changes over time in the degree of collagen deposition, amount of osteoscle-
rosis, and BM cellularity were performed only in the ruxolitinib-treated cohort.
Results: At baseline, 21% of the ruxolitinib-treated cases presented with WHO-
defined fibrosis grade 1, 53% with grade 2, and 26% with grade 3. At baseline,
in this group, accumulation of collagen fibers was observed in 32 cases (47%):
30% with mildly increased (grade 1) and 17% with manifest or intense (grade
2 or grade 3) collagen deposition. About half of these pts had appreciable base-
line osteosclerosis (grade 1: 32%; grade 2: 9%; grade 3: 9%). There were no
significant differences in the distribution of baseline WHO-defined fibrosis
grades between the ruxolitinib and BAT groups (P=0.441 by
Cochran–Mantel–Haenszel test).  
A higher percentage of ruxolitinib-treated pts showed stabilization or improve-
ment in WHO-defined BM fibrosis at both the 24 and 48 mo time points vs. BAT
pts. Worsening in fibrosis was significantly more prevalent in the BAT cohort at
both time points.
Summary / Conclusion: This analysis of the effects of ruxolitinib in MF pro-
vides evidence that long-term therapy with this JAK inhibitor may meaningful-
ly retard advancement of BM fibrosis.  A comparable effect was not seen with
long-term BAT. These results expand upon earlier observations using the same
approach but with a smaller control cohort, consisting of pts treated with HU
alone. Additional research is needed to elucidate the positive impact of JAK inhi-
bition on BM morphology.

S592

THE INTERFERON SCORE TOWARDS PREDICTION OF RESPONSIVNESS
TO INTERFERON ALPHA IN ESSENTIAL THROMBOCYTHEMIA
N Pugliese1,*, C Quintarelli1, B De Angelis1, L Marano1, S Errichiello1, Ni Espos-
ito1, C Cerchione1, M Picardi1, V Martinelli1, F Pane1
1Hematology, University of Naples Federico II, Naples, Italy

Background: Interferon-alpha 2 (IFN) is able to induce hematological response
in about 70-80% of ET patients but some of them could be defined as bad
responders.
IFN binding its receptor results in tyrosine cross-phosphorylation and auto-
phosphorylation of the JAKs proteins (Tyk2 and Jak1). These phosthyrosines
recruit and activate STAT family member such as STAT1 and STAT3. These pro-
teins induce the transcription of SOCSs, whose role is to extinguish cytokine
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signaling by inhibition of JAK kinase-activity directly through the KIR-domain,
and indirectly promoting the proteasomal degradation of Jak2, by SOCS-box-
motif. In summary, IFN induces the expression of SOCSs, which inhibit TPO
mediated signaling through Jak2 double inhibition. This allows IFN-α and TPO
pathway to cross-talks by means of the JAK-STAT-SOCS cascade.
Aims: In order to identify molecular markers that discriminate responders from
non-responders to IFN, we analyzed bone marrow cells transcript levels of
specific genes involved in the IFN receptor pathway, which signal cross-talks
with the JAK-STAT pathway under TPO receptor. In particular we investigated
the mRNA expression of JAK1, TYK2, STAT1, STAT3, SOCS1 and SOCS3.
Methods: We analyzed 60 ET patients treated with 3 million units of IFN-α-2b
5 times a week as induction (3 months), and 3 times a week as maintenance.
Two groups of response were identified: Good-Responders(R) (n=44), who
achieved complete response according to European Leukemia Net criteria,
and Bad-Responders(NR) (n=17) who failed. The mRNA expression of genes
of interest was measured in bone marrow samples from ET patients by RTq-
PCR and tested for their predictive value using receiver operating characteris-
tics (ROC) curves. Data were normalized as following: [mRNA normalized copy
number (NCN)=mRNA target gene/mRNA GUSB*104]. An IFN score was cal-
culated as an average in log2 of mRNA levels of genes differently expressed
between Good-R and Bad-R.
Results: Main clinical characteristics were similar between the two groups of
response. JAK2 V617F mutation was detected in 56,8% of Good-R and 58,8%
of Bad-R (P=0,81) and no difference was found in JAK2V617F allele burden
(P=0,17) and mRNA expression (P=0,2). Patients showed a median spleen vol-
ume of 500 mL in Good-R and 250 ml in Bad-R group (P=0.01). Bad-R com-
pared with Good-R showed higher mRNA expression of JAK1 (134465 vs
44647; P<0.00001), STAT3 (49210 vs 23959; P=0.0002) and SOCS3 (18667
vs 10361; P=0,015). The AUC, using the normalized gene expression values,
was 0.88 for JAK1, 0.81 for STAT3 and 0.7 for SOCS3. Average expression in
log2 of these three genes was calculated and used as IFN score. The analy-
sis reveled an AUC of 0.9 for this IFN signature (P<0,00001). The optimal cut-
off point for IFN score to discriminate between Good-R and Bad-R was 15,75
and produced a sensitivity of 94,1%, specificity of 88,6% and likelihood ratio of
9.
Summary / Conclusion: We identified this set of three genes whose expres-
sion status could be translated into IFN score that showed a significant corre-
lation with response outcome in ET.
Therefore, IFN score could represent a predictive biomarker for responsiveness
to IFN and is likely to become a substantial aid to the physician, taking the par-
adigm of tailored therapy one step further, especially in chronic diseases such
as ET.

S593

DEVELOPMENT AND CHARACTERIZATION OF A MURINE MODEL FOR
LEUKEMIC TRANSFORMATION OF MYELOPROLIFERATIVE NEO-
PLASMS FOR PRECLINICAL THERAPEUTIC STUDIES
R Rampal1,*, J Ahn2, O Abdel-Wahab1, T Hricik2, S Pandey2, T Manshouri3, C
Park2, S Verstovsek3, R Levine1
1Leukemia Serivce and Human Oncology and Pathogenesis Program, 2Human
Oncology and Pathogenesis Program, Memorial Sloan-Kettering Cancer Cen-
ter, New York, 3Leukemia Department, MD Anderson Cancer Center, Houston,
United States

Background: Transformation to acute myeloid leukemia (AML) represents a
major clinical consequence of the Philadelphia-chromosome negative myelo-
proliferative neoplasms (MPNs) (Polycythemia Vera (PV), Essential Thrombo-
cythemia (ET), and Primary Myelofibrosis (PMF)). Leukemic transformation
(LT) after MPN occurs in as many as 23% of PMF patients within 10 years of
diagnosis, and 4-8% of PV and ET patients develop AML in the first 18 years
after diagnosis.  The development of a post-MPN AML is associated with a poor
clinical outcome, and characterized by a poor response to conventional anti-
leukemic therapies. Although somatic mutations in the JAK-STAT signaling
pathway occur in the majority of MPN patients, the somatic mutations that drive
LT from a pre-existing MPN have not been fully delineated.  Recent candidate
mutational studies have identified recurrent somatic mutations in a subset of
known leukemogenic disease alleles at the time of transformation from MPN
to AML, including mutations in TP53, IDH1/2, TET2 and SRSF2.  However, the
functional contribution of these specific genetic events to LT has not been delin-
eated
Aims: To develop a genetically accurate murine model of LT, in order to further
understanding of progression from MPN to AML and to use this preclinical
model to test novel therapeutic approaches.
Methods: Expression of the JAK2V617F mutation in combination with Tp53
loss was modeled in vivo. Bone marrow (BM) from C57/Bl6 Tp53-/- and litter-
mate control mice was infected with JAK2V617F-IRES-GFP retrovirus, fol-
lowed by transplantation of transduced cells into lethally irradiated congenic
recipients. Outcomes measured included: survival, peripheral blood counts,
organ weights, flow cytometry analysis of bone marrow and spleen derived
cells, and morphologic evaluation of bone marrow and spleen.
Results: Transplantation of JAK2V617F/Tp53-/- cells, but not JAK2V617F pos-

itive cells was associated with impaired survival; 50% of mice injected with
JAK2V617F/Tp53-/- cells died by day 100, whereas all mice injected with
JAK2V617F positive cells survived 100 days or longer (P=0.011) (figure1).
Mice injected with JAK2V617F/Tp53-/- cells presented with significant leukocy-
tosis, with a mean WBC of 38.4 in mice engrafted with JAK2V617F/Tp53-/-

cells compared with 11.4 in JAK2V617F/Tp53 wildtype mice (no p value).  At
the time of sacrifice, all mice engrafted with JAK2V617F/Tp53-/- cells had
increased numbers of blasts in the peripheral blood and bone marrow, as
assessed by morphologic evaluation and flow cytometric analysis of CD117
expression. The disease from JAK2V617F/Tp53-/- cells, but not JAK2V617F
positive cells, was transplantable into secondary recipients consistent with
increased self-renewal in vivo.  Flow cytometric analysis of spleen and bone
marrow derived cells from leukemic mice demonstrated an increased percent-
age of megakaryocyte-erythroid progenitors (MEPs) and erythroblasts. In vit-
ro assays and in vivo studies in secondary transplantation studies were car-
ried out using this model. INCB18424 and CYT 387 exposure resulted in dose-
dependent inhibition of colony formation in vitro.  In vivo testing of INCB18424
and the HSP90 inhibitor PU-H71 was carried out in secondary recipients and
the results of this preclinical trial will be presented.
Summary / Conclusion: The expression of JAK2V617F plus Tp53 loss, a
genotype commonly seen in patients who transform to AML after MPN, efficient-
ly models LT in vivo. This model can now be utilized to assess the leukemic cell
of origin in transformed disease, and to test novel therapeutic strategies which
will inform clinical trials in this poor-risk hematologic malignancy.

Figure 1. 
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INCIDENCE, TREATMENT AND SURVIVAL OF MYELODYSPLASTIC SYN-
DROMES: A POPULATION-BASED STUDY OF 5,144 PATIENTS DIAG-
NOSED IN THE NETHERLANDS FROM 2001 TO 2010
A Dinmohamed1,*, O Visser2, Y van Norden3, P Huijgens4, P Sonneveld1, A van
de Loosdrecht4, M Jongen-Lavrencic1
1Hematology, Erasmus University Medical Center, Rotterdam, 2Registration
and Research, Comprehensive Cancer Centre the Netherlands, Utrecht, 3Tri-
als and Statistics, Erasmus University Medical Center, Rotterdam, 4Hematol-
ogy, VU University Medical Center, Amsterdam, Netherlands

Background: At the beginning of the new millennium, myelodysplastic syn-
dromes (MDS) were formally classified as malignant myeloid neoplasms by the
World Health Organization (WHO), and consequently MDS became reportable
malignancies to population-based cancer registries as of 2001. To date, stud-
ies on incidence and survival in MDS based on data from population-based can-
cer registries are scarce. Further, studies regarding treatment decisions in the
entire MDS population are not available.
Aims: We conducted a nationwide population-based study to assess trends in
incidence, initial treatment and survival among newly diagnosed patients with
MDS during a 10-year period in the Netherlands. 
Methods: Morphology codes of the International Classification of Diseases for
Oncology Third Edition (ICD-O-3) were used to identify newly diagnosed
patients with MDS from the nationwide Netherlands Cancer Registry (NCR)
from 2001 to 2010 with follow-up to 2011. All MDS subtypes according to the
ICD-O-3 were included in the NCR, namely refractory anemia (RA), RA with
ringed sideroblasts (RARS), MDS with isolated del(5q) (5q- syndrome), refrac-
tory cytopenia with multilineage dysplasia (RCMD), RA with excess blasts
(RAEB) and MDS, not otherwise specified. Age-standardized incidence rates
(ASRs) of MDS were calculated per 100,000 person-years. Relative survival
rates (RSRs) were calculated as a measure of disease-specific survival. If ini-
tial treatment was started within 9 months after diagnosis, it was recorded in
the NCR. 
Results: We identified a total of 5,144 newly diagnosed patients with MDS from
January 1, 2001 to December 31, 2010 (median age 74 years). Of these
patients, 486 (9%) were classified as RA, 583 (11%) RARS, 82 (2%) the 5q-
syndrome, 524 (10%) RCMD, 966 (19%) RAEB, while 2,503 (49%) were
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unspecified. Interestingly, the proportion of unspecified MDS decreased from
60% in 2001 to 36% in 2010. The reported number of patients diagnosed with
MDS increased throughout the study period; however, the annual ASR reached
a plateau at 2.8 since 2007. Men had a higher overall incidence than women
(3.3 v 1.7). The age-specific incidence of MDS during the entire study period
increased in parallel with older age, from 0.3 among those aged 50 years or
younger to 28.5 among those aged 80 years or older. Of all patients, 4,562
(89%) did not receive treatment or only received supportive care, 348 (7%)
received chemotherapy and 74 (1%) received chemotherapy followed by a
stem cell transplantation. Survival in MDS did not improve over time. All MDS
subtypes had inferior survival compared with the expected survival in the gen-
eral population (Figure 1A). Five-year RSRs were 53% in patients with RA,
58% in patients with RARS, 48% in patients with the 5q- syndrome, 38% in
patients with RCMD, 18% in patients with RAEB, and 39% in patients with an
unspecified MDS. Age at diagnosis was an important predictor for survival as
RSRs decreased in parallel with older age (Figure 1B). Five-year RSRs were
59% for patients aged 18-49 years, 52% for patients aged 50-59 years, 41%
for patients aged 60-69 years, 36% for patients aged 70-79 years, and 29% for
patients aged ≥80 years. The RSRs between both sexes were comparable.
Summary / Conclusion: The incidence of MDS in the Netherlands is similar
to other Western European countries and increased over time due to improved
notification. Morphological assessment of MDS according to the WHO classi-
fication seems challenging as almost half of the recorded MDS cases were
unspecified. Nevertheless, the proportion of specified cases increased over
time, which was presumably due to better knowledge about the WHO classifi-
cation of MDS. The lack of improvement in patient survival might be explained
by the limited availability and use of therapeutic agents. Therefore, more
emphasis is needed to improve current treatment strategies and to develop new
treatment options in MDS.

Figure 1. Cumulative relative survival among patients diagnosed with
myelodysplastic syndromes in the Netherlands by (A) subtype and (B) age
at diagnosis throughout the study period from 2001 to 2010.
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A PILOT PHASE ONE DOSE FINDING SAFETY STUDY OF A THROM-
BOPOIETIN-RECEPTOR AGONIST, ELTROMBOPAG, IN PATIENTS WITH
MYELODYSPLASTIC SYNDROME TREATED WITH AZACITIDINE
T Svensson1, H Garelius2, F Lorenz3, L Saft4, E Hellström-Lindberg4, H Cherif1,*
1Uppsala University, Uppsala, 2Sahlgrenska University, Gothenburg, 3Umeå
University, Umeå, 4Karolinska Ins., Stockholm, Sweden

Background: Thrombocytopenia is a common manifestation of Myelodysplas-
tic Syndroms (MDS) and is an independent adverse prognostic factor for sur-
vival. Azacitidine (Aza) is today the treatment of choice for patients with high-
risk MDS not eligible for stem cell transplantation. In the pivotal randomized
studies with Aza, grade 3-4 thrombocytopenia was reported in up to 85% of
patients, and the main causes of Aza discontinuation were hematological
adverse events. In parallel to the use of growth factors such as Erythropoietin
and G-CSF in MDS, stimulating platelet production by a thrombomimetic agent
may be an attractive alternative to platelet transfusions. Eltrombopag is a nov-
el thrombomimetic agent that activates the thrombopoietin receptor (TPO-R)
and stimulates megakaryopoiesis and thrombopoiesis. Studies with eltrom-
bopag in leukemia cell lines did not show enhancement of leukemia cell prolif-
eration, instead inhibition of leukemia cells was observed in the majority of test-
ed cell lines. 
Aims: In this Phase I Pilot Study (ClinicalTrials.gov identifier: NCT01481220)
we explored the safety and tolerability of combining eltrombopag with Aza in the
treatment of patients with high-risk MDS. 
Methods: Patents with high-risk MDS eligible to treatment with Aza according
to the labeled indication and thrombocytopenia (Platelet counts <75x109/L)
were included. Cohorts of three patients received Aza in combination with
increasing doses of eltrombopag tablets (50-100 mg, 100-200 mg, 200-300mg
and a final cohort with 300mg as an unchanged dose) during 3 Aza cycles (13
weeks). Patient monitoring included repeated blood and bone marrow samples.
Results: Eleven patients, with a median age of 71 (range 53-83) have been
included. Reported severe adverse events include one bacterial bronchitis
(cohort 1, eltrombopag 50-100 mg), recurrent erysipelas (one patient in cohort
3, eltrombopag 200-300 mg), one case of fatal pneumonia with E. coli sep-
ticemia (Cohort 3) and one deep vein thrombosis, elevated liver enzymes and
progressive disease occurring in a patient with highly proliferative MDS-AML
(Cohort 3). This dose-cohort is now being completed with 3 more patients.
Platelet counts improved or remained stabile in 9/11 patients despite Aza treat-
ment while two patients remained dependent on platelet transfusion. Median
platelet counts were 40, 51 and 64 x 109/L at inclusion, after one and after
three Aza cycles, respectively. Bleeding symptoms were uncommon. No MDS
disease progressions related to study medication were reported. Three more
patients are to be recruited to the final cohort and updated results will be pre-
sented during the 18th EHA congress. 
Summary / Conclusion: The combination of eltrombopag with Aza in high-risk
MDS patients with thrombocytopenia is feasible and well tolerated. Improve-
ments in platelet counts and anti-leukemic effect through adding eltrombopag
cannot be excluded and needs to be explored in a phase-two study.
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TEN-YEAR LONG TERM SURVIVAL AFTER UP-FRONT AUTOLOGOUS
STEM CELL TRANSPLANTATION IN MULTIPLE MYELOMA: RESULTS
FROM TWO PROSPECTIVE CLINICAL TRIALS  
E Zamagni1,*, F Di Raimondo 2, F Patriarca 3, P Tosi4, A Pezzi1, C Cellini5, 
P Tacchetti1, S Ronconi6, S Volpe 7, L Pantani1, L Catalano8, M Fiacchini1, 
E Angelucci9, L Masini10, A Gozzetti11, P Galieni12, B Zannetti1, F Narni13, 
K Mancuso1, A Lazzaro14, A Brioli1, C Terragna1, C Califano15, A Ledda9, 
N Testoni1, M Cavo1
1Ospedale S. Orsola-Malpighi, Istituto di Ematologia Seragnoli, Bologna,
2Bologna ’96 and Bologna 2002 Studies Italian Myeloma Network, Catania,
3Bologna ’96 and Bologna 2002 Studies Italian Myeloma Network, Udine,
4Bologna ’96 and Bologna 2002 Studies Italian Myeloma Network, Rimini,
5Bologna ’96 and Bologna 2002 Studies Italian Myeloma Network, Ravenna,
6Bologna ’96 and Bologna 2002 Studies Italian Myeloma Network, Forli,
7Bologna ’96 and Bologna 2002 Studies Italian Myeloma Network, Avellino,
8Bologna ’96 and Bologna 2002 Studies Italian Myeloma Network, Napoli,
9Bologna ’96 and Bologna 2002 Studies Italian Myeloma Network, Cagliari,
10Bologna ’96 and Bologna 2002 Studies Italian Myeloma Network, Reggio
Emilia, 11Bologna ’96 and Bologna 2002 Studies Italian Myeloma Network,
Siena, 12Bologna ’96 and Bologna 2002 Studies Italian Myeloma Network,
Ascoli Piceno, 13Bologna ’96 and Bologna 2002 Studies Italian Myeloma Net-
work, Modena, 14Bologna ’96 and Bologna 2002 Studies Italian Myeloma Net-
work, Piacenza, 15Bologna ’96 and Bologna 2002 Studies Italian Myeloma Net-
work, Nocera Inferiore, Italy

Background: Survival of patients with multiple myeloma (MM) has been
extended with the introduction of autologous stem cell transplantation (ASCT).
More recently, availability of highly effective novel agents has further improved
patient outcomes. However, it is still the matter of debate whether a proportion
of patients treated with ASCT can enjoy a long term survival, while sustaining
prolonged high quality response.

Aims: To identify the variables which were related to long-term survival, we per-
formed a post-hoc analysis of two large prospective clinical trials of ASCT in
newly diagnosed MM patients, the first one comparing single versus double
ASCT and the second one incorporating thalidomide-dexamethasone (TD) into
double ASCT.
Methods: A total of 321 patients were randomly assigned in the first study to
receive either a single or double ASCT, as previously described (Cavo M et al,
JCO 2007). Three hundred and fifty seven patients were enrolled in the sub-
sequent multicenter phase 2 study incorporating TD from the outset until the
second ASCT; details of the protocol were previously reported (Cavo et al, J.
Clin. Oncol 2009). All the analyses were performed on an intention-to-treat
basis.
Results: After a median follow-up of 61 months in the first study, PFS remained
significantly longer with tandem versus single ASCT (median 37 vs 25 months,
P= 0.012), while OS was similar in the two groups (median 71 vs 67 months).
CR was sustained for more than 5 and 10 years in 24% and 12% of the patients,
respectively. On multivariate analysis, CR was the most important variable sig-
nificantly extending PFS and OS; random assignment to double ASCT was an
additional variable extending PFS. After a median follow-up of 84 months in the
second study, median values of PFS and OS were 47.2 and 109.6 months,
respectively. CR was sustained for more than 5 and 8 years in 42% and 9% of
the patients, respectively. On multivariate analysis, achievement of CR and
absence of t(4;14)±del(17p) were independent variables predicting for longer
PFS and OS. Overall, 23% and 20% of patients in the first and second study
were alive over 10 or 8 years, respectively (long-term survivors). Median PFS
of long-term survivors in the 2 studies were 74 and 87.7 months, respectively,
versus 25 and 37 months for the rest of the population (P=0.0000). Median
duration of CR were 70 and 78 months in the long-term survivors group for the
first and second study, respectively, in comparison with 21 and 49 months in
the remaining patients (P<0.001 for both). The 10 and 8-year estimates of OS
after relapse or progression in the long-term survivors of the two protocols
were 58% and 72%, respectively, in comparison to a median value of 24 and
23 months for the control group (P<0.0001 for both). Sustaining a durable
response for more than 42 months was favourably affecting survival after
relapse on multivariate analysis. In a logistic regression analysis, independent
factors predicting for long-term survival in both the trials appeared to be attain-
ment of CR, sustaining the response for more than 42 months and application
of double ASCT.
Summary / Conclusion: Approximately 20-25% of the patients undergoing up-
front ASCT can achieve long term survival (8-10 years from start of treatment),
with 33% of them remaining relapse free. Attainment of CR and sustaining a
durable response as well as application of double ASCT were the leading inde-
pendent variables predicting for long-term OS.Prolonged survival after relapse
was a contributing factor to long-term OS as well and was influenced by the
sustenance of a durable response.
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INTENSIFIED CHEMO-IMMUNOTHERAPY  FOR ADULT PATIENTS
AFFECTED BY NODAL PERIPHERAL T-CELL LYMPHOMAS (PTCLS) AT
DIAGNOSIS: FINAL RESULTS OF A PHASE II MULTICENTER PROSPEC-
TIVE TRIAL
P Corradini1,*, U Vitolo2, A Rambaldi3, R Miceli4, F Patriarca5, A Gallamini6, A
Olivieri 7, F Benedetti8, G Todeschini8, G Rossi9, A Levis10, B Bruno2, 
L Baldini11, A Ferreri12, C Patti13, C Tarella14, S Pileri15, A Dodero1
1Hematology, Fondazione IRCCS Istituto Nazionale dei Tumori , Milano,
2Hematology, Ospedale San Giovanni Battista , Torino, 3Hematology, Ospedali
Riuniti di Bergamo, Bergamo , 4Statistics, Fondazione IRCCS Istituto Nazionale
dei Tumori , Milano, 5Hematology, University of Udine, Udine, 6Hematology,
Azienda Ospedaliera Santa Croce e Carle , Cuneo, 7Hematology, Ospedale
Umberto Torrette, Ancona, 8Hematology, Policlinico G.B. Rossi, Verona,
9Hematology, Ospedale di Brescia, Brescia, 10Hematology, Ospedale di
Alessandria, Alessandria, 11Hematology, Ospedale Policlinico di Milano,
12Oncology, Ospedale San Raffaele, Milano, 13Hematology and Bone Marrow
Transplant Unit, Azienda Ospedaliera Riuniti Villa Sofia, Cervello-Palermo,
14Hematology, University of Torino , Torino, 15Anatomic-Pathology, Univerisity
of Bologna , Bologna, Italy

Background: PTCLs have a poor survival with conventional therapy. Recent
trials showed: 1) CHOP-alemtuzumab (AL) has a high response rate (ORR);
2) consolidation of response with up-front autologous stem cell transplantation
(autoSCT) improves  PFS (from 35% to 45% at 3 years); iii) allogeneic stem
cell transplantation (alloSCT) is an effective strategy for relapsed disease.
Based on these findings, we conducted a prospective phase II study in young
(A: ≥18 ≤60 years) and elderly (B: >60 and ≤75 years) patients (pts) at diag-
nosis. In young pts, the trial tested for the first time a consolidation with up-front
allogeneic or autologous stem cell transplantation (autoSCT or alloSCT) based
on a genetic stratification. In elderly pts, the trial tests only the role of chemo-
immunotherapy.
Aims: The primary endpoint was the treatment efficacy in terms of complete
clinical response maintained for at least 6 months.
Methods: Younger pts (A) received 2 courses of CHOP-21 with AL (30 mg), 2
courses of Hyper-C-Hidam (methotrexate, cyclophosphamide, cytarabine).
Responding pts received consolidation with up-front autoSCT or
alloSCT.  Elderly pts (B) received 6 cycles of CHOP-21 with AL (10 mg). 
Results: 92 pts were enrolled, 86 fulfilled all inclusion criteria (A: n=61; B:
n=25). Clinical characteristics: PTCL-NOS 49%, AILT 24%, ALK-negative ALCL
22%, EATL 5%. International Prognostic Index ≥2, A: 69%; B:100%. For study
A, at the end of induction phase, the ORR was 67% (CR, 56%; PR, 11%). Thir-
ty-eight (62%) pts received consolidation: 14 autoSCT, 23 alloSCT and one
maintained remission without any further treatment. Twenty-three (38%) did not
receive the consolidation for PD (n=18) and deaths for toxicity (n=5). At a medi-
an follow-up of 40 months, 30 pts (49%) are alive in CR. The cumulative non-
relapse mortality (NRM) was 13%. The estimated 4-years OS, PFS and DFS
rates were 48.8% (95%CI,  37.6% -63.2%), 44.0% (95%CI, 33.1% -58.5%)
and 79% (95%CI, 65.1%>95.5%), respectively. At multivariable analysis, the
CR maintained for at least 6 months [48% (95%CI,34.6%>61%)] had a domi-
nant effect on PFS and OS, regardless of patient’s age, IPI, extranodal involve-
ment. Transplanted pts had an advantage in OS (HR=0.04, P=0.004 for
autoSCT; HR=0.22, P=0.008 for alloSCT). For study B, 13 pts (52%) maintained
the response at least for 6 months and 8 pts (32%) are alive at last follow-up.
The cumulative NRM was 12%. At median follow-up of  48 months, the esti-
mated 4-year OS, PFS and DFS were 31.5% (95% CI: 17.6%>56.5%), 26.7%
(95% CI: 13.6%>52.3%) and 44.4% (95% CI: 24.6%>80.5%), respectively.
Summary / Conclusion: Considering the high-risk population, in younger pts
the consolidation with up-front transplantation was associated to a prolonged
DFS. In elderly, the chemo-immunotherapy program did not improve the out-
come. 
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ALLOGENEIC HEMATOPOIETIC STEM CELL TRANSPLANTATION IN THE
8TH DECADE OF LIFE
A Shimoni1,*, R Yerushalmi1, N Shem-Tov1, Y Volchek1, A Nagler1
1Division of Hematology and Bone Marrow Transplantation, Chaim Sheba Med-
ical Center, Tel-Hashomer, Israel

Background: Allogeneic stem-cell transplantation (SCT) is a potentially cura-
tive therapy for various hematological malignancies. Reduced-intensity condi-
tioning (RIC) allows extension of SCT to older patients, previously considered
not eligible for SCT. However, there is still paucity of data on the expected out-
come of patients age 70 years and older, and in particular on the long-term out-
come after SCT.
Aims: To define SCT outcome in patients age 70 years and older.
Methods: We retrospective analyzed all consecutive allogeneic transplants
performed in a single institution between the years 2000-2013. We identified
patients age 70 years and above at the day of SCT and analyzed their out-
come.  
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Results: Forty-eight  patients older than 70 years were transplanted during the
study period (4.2% of all allogeneic transplant recipients during that period);
none during the years 2000-4 (0%), 29 during 2004-10 (4.2%) and 19 during
2011-3 (7.2%). The median age at SCT was 71 years (range, 70–76), 32 male,
16 female. Diagnoses included AML/MDS (n=38), myeloproliferative disorders
(n=3), lymphoma and CLL (n=5), aplastic anemia (n=1), ALL (n=1). Disease sta-
tus at SCT was early (n=17), intermediate (n=6), or advanced (n=25) accord-
ing to CIBMTR criteria. Fourteen patients had a comorbidity score >2 (29%).
The donor was an HLA-matched sibling (n=26), matched unrelated (n=20, 7 of
them HLA mismatched) or mismatched related donor (n=2). The conditioning
regimen was fludarabine with reduced-dose intravenous busulfan (n=27), tre-
osulfan (n=18), cyclophosphamide (n=2) or melphalan (n=1). Thirty-six patients
engrafted in a median of 14 days (12-23), 2 died prior to engraftment (4%). With
a median follow-up of 15 months (range, 1–50), 15 patients are alive and 33
have died. Fourteen evaluable patients had acute GVHD grade II-IV (30%) and
10 of 29 evaluable patients had chronic GVHD (34%). Ten patients died with-
in 1 year after SCT of treatment-related cause, 7 patients died due to infections
(1 before engraftment), 1 due to organ toxicity (before engraftment), 2 due to
acute GVHD.  The day+100 and 1-year non-relapse mortality (NRM) rates were
11% (95%CI, 5-25) and 24% (95%CI, 14-41), respectively. The 1-year relapse
rate was 38% (95%CI, 25-56). In all, the 1-year overall survival (OS) and dis-
ease-free survival rates were 49% (95%CI, 34–64) and 38% (95%CI, 23–53),
respectively.  With current follow-up, 13 patients reached 1 year after SCT dis-
ease-free. However, only 5 of these patients remained alive for the next 2 years.
Three died of relapse and 5 had late NRM due to myocardial infarction (n=3),
chronic GVHD (n=1) and late infection (n=1). There was no apparent plateau
on the survival curve due to these late events.
Summary / Conclusion: Allogeneic SCT is increasingly used in patients age
70 years and older.  SCT is feasible in a subset of these older patients. RIC reg-
imens are associated with relatively low organ toxicity and GVHD rates in these
patients, but infection mortality is relatively high. Late events, some possibly
related to patient age and comorbidity rather than to the SCT itself, continue to
compromise cure in the late post SCT phase. Larger studies are needed to
define patient subsets that are more likely to benefit from SCT in this older age. 
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HEMATOPOIETIC CELL TRANSPLANTATION (HCT) FOR SEVERE APLAS-
TIC ANEMIA (SAA): IMPACT OF GRAFT SOURCE AND ECONOMIC
REGIONS.
R Kumar1,2,*, M Pasquini3,4, J Klein3,4, C Bonfim5, M Aljurf6, W Saber3,4, P
Rowlings 7, Y Inamoto8, J Szer9, Y Kuwatsuka4, Z Hu4, V Gupta10, M Seftel1,2,
Y Atsuta11, F Kimura12
1Medical Oncology and Hematology, CancerCare Manitoba, 2Internal Medi-
cine, University of Manitoba, Winnipeg, Canada, 3Medical College of Wiscon-
sin, 4CIBMTR, Milwaukee, United States, 5Hospital de Clinicas – UFPR, Curiti-
ba, Brazil, 6King Faisal Hospital, Riyadh, Saudi Arabia, 7Dept of Hematology,
Calvary Mater Newcastle, Waratah, Australia, 8Fred Hutchinson Cancer
Research Center, Seattle, United States, 9Dept of Clinical Hematology, Royal
Melbourne Hospital , Melbourne, Australia, 10Department of Medicine, Princess
Margaret Hospital, Toronto, Canada, 11Nagoya University Graduate School of
Medicine , Nagoya, 12National Defense Medical College, Tokorozawa, Japan

Background: Submitted on Behalf of the International Studies Committee of
the Center for International Blood and Marrow Transplant Research (CIBMTR)
and the Japan Society for Hematopoietic Cell Transplantation (JHSCT). Bone
marrow (BM) is the preferred graft source for treatment of SAA with HCT due
to the lower risk of chronic graft-versus-host disease (GVHD) and better sur-
vival compared to mobilized peripheral blood stem cells (PBSC). However, this
may not apply to all economic regions, as graft failure rate is often higher in
regions where patients frequently present later in their disease course and with
heavier transfusion load.
Aims: To compare outcomes of HLA matched sibling HCT for SAA with BM and
PBSC across different regions according to gross national income per capita
(GNI).  
Methods: Patients with SAA who received HCT from an HLA-matched sibling
donor from 1995 to 2009 and reported to the Center for International Blood and
Marrow Transplant Research (CIBMTR, N=1,885) or the Japan Society for
Hematopoietic Cell Transplantation (JSHCT, N=560) were analyzed. The study
population was  categorized by GNI and region/countries into three
groups:  high income countries  (HIC),US and Canada (US-C, N= 504),   oth-
er HIC (OHIC, N=1,280) and other combined group that included upper middle
(UM), low middle (LM) and low income countries (LIC) (UM-LM-LIC, N=661).
HIC groups were separated due to greater representativeness of country wide
data from US-C in the CIBMTR database.
Results: PBSC was used as the graft source in 72% of HCT in LM-LIC, com-
pared to 17% in HIC and 13% in UMIC. The following demographics differed
significantly in the combined UM-LM-LIC group compared to the HIC group:
women in 36% (HIC-44%), performance  scores <90%  in 45% (US-C 32%,
OHIC 29%), CMV positive donors/ recipients in 77% (US-C 63%, OHIC 54%),
median time from diagnosis to HCT <3 months  in 40% (US-C 61%, OHIC
44%),  prior use of anti-thymocyte globulin in 6% (US-C 24%, OHIC-23%).

Three-year probabilities of overall survival for PBSC and BM graft source were
62% (95% confidence interval [CI],51-72%) and 88% (95%CI, 84-91%, p<0.01)
in US-C, 78% (95%CI, 72-83%) and 88% (95% CI, 86-90%, p<0.01) in OHIC,
and 64% (95% CI, 55-72%) and 69%(95%CI, 65-74%, P=0.2) in UM-LM-LIC,
respectively. Rates of chronic GVHD were generally higher with PBSC irre-
spective of economic region.  Multivariate analysis showed that overall mortal-
ity was higher in the following groups (a) UM-LM-LIC (b) PBSC (c)  low KPS
(<90%)  (d) time from diagnosis to transplant > 6 months. Table 1 shows over-
all mortality and primary graft failure according to graft source and economic
region.
Summary / Conclusion: Survival outcomes after HCT for SAA are different
according to economic regions and graft sources. BM is associated with better
survival than PBSC and outcomes in HIC are better than those in the UM-LM-
LIC cohort. Additionally, outcomes in UM-LM-LIC were the same for BM and
PBSC, likely due to lower rates of neutrophil engraftment with BM.  

Table 1. Multivariate analysis for overall mortality and graft failure.
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OUTCOMES OF UMBILICAL CORD BLOOD TRANSPLANTATION FOR
PATIENTS WITH MYELODYSPLASTIC SYNDROME: A NATIONWIDE SUR-
VEY
K Ishiyama1,2,*, J Aoki1, K Aoki3, H Itonaga4, T Ishikawa3, Y Miyazaki5, 
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sion of Hematology, Sasebo City General Hospital, Sasebo, Nagasaki, 5Depart-
ment of Hematology, Nagasaki University Hospital, Nagasaki, 6Department of
Hematology, Toranomon Hospital, 7Stem Cell Transplantation Division, Nation-
al Cancer Center Hospital, 8Division of Hematology, Keio University School of
Medicine, 9Department of Hemato-Oncology, St.Luke’s International Hospital,
10Department of Cell Processing and Transfusion, Institute of Medical Science,
University of Tokyo, Tokyo, 11Department of Hematopoietic Stem Cell Trans-
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Background: For patients with myelodysplastic syndrome (MDS), allogeneic
stem cell transplantation (allo-SCT) is the sole curative therapy. However, MDS
is a disease that most often develops in older people, with the median age of
onset being 70 years, so the potential matched-sibling donors are also elder-
ly. Therefore, there is a substantial need for alternative donors for MDS patients
compared to those with other hematological diseases. Cord blood transplanta-
tion (CBT) might represent such an alternative, however, there has been con-
cern that the relapse rate of patients who receive CBT is higher than that of
patients who undergo bone marrow transplantation from unrelated donors
(URBMT).
Aims: We conducted a retrospective study of the CBT outcomes of MDS
patients using the data from the Japan Society for Hematopoietic Cell Trans-
plantation Data Registry.
Methods: Patients with MDS with the FAB classification aged 16 years or old-
er who underwent their first CBT between January 1998 and December 2010
were compared to the patients who underwent the first URBMT. We next exam-
ined the clinical factors affecting the overall survival (OS) using Fisher’s exact
test and a Cox proportional hazard model.
Results: There were 431 and 1093 patients with MDS who received a CBT and
URBMT. The estimated 5-year OS of the CBT patients was significantly inferi-
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or to that of the URBMT patients (32% vs. 46%, P<0.0001). No significant dif-
ferences were observed between the CBT and URBMT patients in the 3-year
cumulative incidence (CI) of non-relapse mortality (NRM); however, the 3-year
CI of relapse was significantly worse in the CBT patients than the URBMT
patients (The 3-year CI-NRM and CI-relapse of the CBT and URBMT patients
was 34% vs. 36% (P=not significant) and 20% vs. 10% (P<0.0001), respective-
ly. The CI of neutrophil engraftment in the CBT patients was 66% at day 30 and
77% at day 100 after SCT. In the CBT patients, the following factors were
extracted that predicted a better OS in the univariate analysis; recipients’ age
at SCT (younger than 50 years), female gender, diagnosis (refractory anemia
and refractory anemia with multilineage dysplasia), good performance status
(PS, 0 and 1), fewer than 20 Unit RBC transfusions, reduced-intensity condi-
tioning, the development of acute graft-versus-host disease (GVHD) and chron-
ic GVHD and cytogenetic prognostic subgroups according to the international
prognostic scoring system. A proportional hazards model showed that the recip-
ients’ age at SCT, diagnosis, PS and number of RBC transfusions were the vari-
ables affecting the OS.
Summary / Conclusion: Our results suggest that the development of
acute/chronic GVHD might improve the OS in CBT patients. However, it is also
necessary to carefully select the patients who should receive a CBT, because
the OS of CBT may be inferior to that of URBMT patients.

Chronic myeloid leukemia - Biology

S601

CXCR4 ANTAGONIST BKT140 (BL-8040) COOPERATES WITH IMATINIB,
EFFECTIVELY ABROGATING STROMA-MEDIATED PROTECTION AND
TARGETING CML CELLS IN VITRO AND IN VIVO
K Beider1,*, M Darash-Yahana2, B Pal2, , O Blaier3, M Koren-Michowitz3, 
M Abraham2, H Wald2, O Eizenberg4, A Peled2, A Nagler1
1Bone Marrow Transplantation, Sheba Medical Center, Tel Hashomer, 2Insti-
tute of Gene Therapy, Hadassah Medical Organization, 3Bone Marrow Trans-
plantation, Sheba Medical Center, Jerusalem, 4Biokine Therapeutics Ltd, Ness
Ziona, Israel

Background: Existence of quiescent leukemic stem cells (LSCs) resistant to
tyrosine kinase inhibitors (TKIs) may be responsible for chronic myeloid
leukemia (CML) resistance and recurrence. Thus, novel therapies that eradi-
cate LSCs are in need. The bone marrow (BM) microenvironment is believed
to have a role in protecting CML cells from TKIs-induced apoptosis. Chemokine
receptor CXCR4 and its ligand CXCL12 have a key role in the trafficking and
retention of normal and LSCs in the BM niche. Therefore, CXCR4 inhibition may
antagonize the survival and spread of CML and LSC cells, restoring their sen-
sitivity to TKIs in the BM microenvironment context.
Aims: To study the role of CXCR4 in CML progression and to evaluiate the
effect of CXCR4 antagonist BKT140 (BL-8040) on CML cell survival and sen-
sitivity to rituximab.
Results: Exogenous CXCR4 expression increased the in vitro proliferation of
K562 cells in response to CXCL12, suggesting the pro-survival role
of CXCR4/CXCL12 axis in CML. Accordingly, in vitro treatment with CXCR4
antagonist BKT140 (8 µM) directly inhibited the cell growth by 40-60% and
induced apoptosis of CML cell lines (K562, LAMA84 and KCL22). Combination
of BKT140 with IC50 concentrations of imatinib significantly increased the anti-
CML apoptotic effect, achieving 95% reduction in cell viability (p<0.01). To
address the impact of BM environment on CML cell growth and sensitivity to
imatinib, we established in vitro co-culture system with BM stromal cells
(BMSCs). We found that murine, as well as primary human BMSCs supported
the survival and proliferation of CML cell lines and primary CML cells and pro-
tected them from imatinib-induced apoptosis. Furthermore, BMSCs remark-
ably increased the expression of proto-oncogene BCL6 in CML cells in
response to imatinib treatment, suggesting the possible role of BCL6 in stro-
ma-mediated TKI resistance. Moreover, exogenous expression of CXCR4 in
K562 cells elevated the basic level of BCL6, which was further increased by
imatinib treatment in the presence of BMSCs. Interestingly, BKT140 treatment
in co-culture system with BMSCs increased the percent of cycling (G2/M+S)
CML cells from 22% to 30%, respectively (P<0.01). However, the combination
of BKT140 with imatinib in the co-culture with BMSCs remarkably decreased
the percent of proliferating CML cells to 9% and induced cell apoptosis. These
results may indicate that CXCR4 blockade may abrogate the stroma-mediat-
ed CML quiescence and increase the sensitivity to TKIs. Notably, combination
of imatinib with BKT140 decreased BCL6 mRNA levels in CML cells co-cultured
with BMSCS. To further explore the role of CXCR4 inhibition in vivo, we estab-
lished a xenograft bioluminescent model of CML. Luciferase-transduced K562
cells were intra-peritoneally injected into NOD/SCID mice and tumor burden
was quantified using bioluminescence imaging. BKT140 (100 µg/injection),
administered intra-peritoneally, effectively reduced disease burden. 
Summary / Conclusion: Taken together, our data indicate the importance of
CXCR4/CXCL12 axis in CML growth and CML-BM stroma interaction. CXCR4
inhibition with BKT140 antagonist efficiently synergized with imatinib, over-
coming the protective effect of the BM stroma. These results provide the ration-
al basis for CXCR4-targeted therapy in combination with TKI to override drug
resistance and suppress residual disease.
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PRECLINICAL AND CLINICAL EFFICACY OF KPT-330-MEDIATED XPO1
INHIBITION IN PH+ LEUKEMIAS
C Walker1,*, J Oaks1, R Santhanam1, P Neviani1, J Harb1, G Ferenchak1, 
J Ellis1, Y Landesman2, A Reid3, D Milojkovic3, J Goldman3, J Apperley3, 
R Garzon1, G Marcucci1, N Gabrail4, C Smith4, S Shacham2, M Kauffman2, D
Perrotti1
1Comprehensive Cancer Center, The Ohio State University, Columbus,
2Karyopharm Therapeutics Inc., Natick, United States, 3Department of Haema-
tology, Hammersmith Hospital, Imperial College London, London, United King-
dom, 4Gabrail Cancer Center, Canton, United States

Background: Because ABL tyrosine kinase inhibitors (TKIs) fail to induce long-
term response in blast crisis chronic myeloid leukemia (CML-BC) and Philadel-
phia chromosome-positive (Ph+) acute lymphoblastic leukemia (ALL), novel
therapies targeting pathways dysregulated in either a BCR-ABL1 kinase-inde-
pendent or –dependent manner, are necessary. The karyopherin exportin1
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(XPO1/CRM1) regulates cell proliferation and survival by facilitating nuclear
export of several factors, including tumor suppressors (e.g. p53, p21, FOXO and
IκB) and leukemia-relevant proto-oncogenes (e.g. hnRNP A1, ABL1 and SET),
the expression and/or activity of which have been found altered in BCR-ABL1+

leukemias. Thus, it is possible that XPO1 activity plays an important role in Ph+

leukemogenesis.
Aims: To determine whether XPO1 controls Ph+ leukemogenesis, identify the
molecular mechanisms, and assess the clinical relevance of the selective
inhibitor of XPO1-mediated nuclear export KPT-330 for Ph+ leukemias refrac-
tory to TKI-based therapies.
Methods: Preclinical: CD34+ bone marrow (BM) and peripheral blood (PB)
progenitors from CML (n=10), ALL (n=9) and healthy (n=8) individuals, and
myeloid precursor 32Dcl3 cells were used for immunoblots, Annexin-V stain-
ing, confocal microscopy, clonogenic and PP2A phosphatase assays. KPT-330
was used in vitro at 0.5-1µM, (12-72 h) whereas it was given twice/week at 15
mg/kg to SCID mice bearing a 32D-BCR/ABL-driven leukemia, used as a CML-
BC model. Clinical: A 37-year-old male with accelerated phase CML (CML-
AP), refractory to 9 prior therapies, including TKIs and several
investigational agents, received KPT-330 (16.5 mg/m2) for compassionate use,
after refusing BM transplant. 
Results: Compared to normal progenitors, significantly higher XPO1 protein
levels were found in CML and ALL blasts. Increased XPO1 expression depend-
ed, at least in part, on BCR-ABL1 activity, as it was significantly reduced by ima-
tinib treatment. Accordingly, XPO1 levels were augmented by BCR-ABL1
expression in 32Dcl3 cells. KPT-330 treatment induced apoptosis and
decreased clonogenic potential of CML and ALL but not normal progenitors, and
increased survival of leukemic mice (P=0.002), 50% of which were alive after
16 weeks of treatment, while all untreated animals died (median survival=5
weeks). Notably, 60% of the surviving KPT-330-treated mice were also BCR-
ABL1-negative by RT-PCR, and no drug toxicity was observed in healthy ani-
mals. Mechanistically, KPT-330 altered cellular localization of tumor suppres-
sors (p21, p53, FOXO3A and IκB), hnRNP A1 and SET, an inhibitor of the PP2A
tumor suppressor phosphatase which, reportedly, is not only inhibited in Ph+

leukemias but, when restored, impairs leukemogenesis and decreases BCR-
ABL1 activity/expression. Accordingly, KPT-330 rescued PP2A activity in 32D-
BCR/ABL cells, and decreased BCR-ABL1 expression and activity in CML and
Ph+ ALL progenitors. Finally, KPT-330 was administered to a CML-AP patient
with hyper-leukocytosis and severe bone pain. After a single oral dose, bone
pain, immature myeloid cells in PB smears, WBC count (>300,000 to 7,000
cells/µL), splenomegaly (13 to 4 cm below costal margin) and lactate dehydro-
genase (513 to 264 IU/L) were reduced. After 7 days, WBC count increased to
37,000 cells/µL with reappearance of leukemic blasts; however, the patient
declined dose escalation.
Summary / Conclusion: XPO1 activity is necessary for the enhanced survival
of Ph+ leukemic blasts, and KPT-330 may represent an effective treatment for
TKI-refractory Ph+ leukemias. 
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THE CML EPIGENOME SHOWS DYNAMIC CHANGES IN THE CD34+ COM-
PARTMENT IN PATIENTS WHO ACHIEVE COMPLETE CYTOGENETIC
RESPONSE ON TYROSINE KINASE INHIBITORS
A Bazeos1,*, R Lowe2, G Nteliopoulos3, L Foroni3, G Gerrard3, J Goldman3, H
de Lavallade1, V Rakyan2, J Apperley1
1Haematology, Imperial College London, 2QMUL, 3Imperial College London,
London, United Kingdom

Background: CML is thought to originate from acquisition of a BCR-ABL1
fusion gene in a pluripotent stem cell. Despite this consistent event, the clini-
cal course is remarkably heterogeneous. Genetic alterations play a key role in
the biological and clinical aspects of CML yet they do not entirely explain the
disease pathogenesis. Growing evidence from other leukaemias including acute
myeloid leukaemia highlights the interplay between genetic and epigenetic
events in shaping the cancer landscape.
Aims: The aim of this work was to perform the first integrated epigenomic study
in CML looking at the combined genome-wide DNA methylation and transcrip-
tome profiles of CD34+ cells collected at different stages of the disease in the
same patients. We hoped to identify disease-specific and/or stage-specific
aberrant epigenetic programming in CML cells as a prelude to or consequence
of the t(9;22).
Methods: CD34+ cells were purified from the blood of 29 patients with BCR-
ABL1-positive CML in chronic phase (CML-CP) before treatment. These
patients all achieved complete cytogenetic response (CCyR) within 12 months
of starting imatinib at 400mg/day; they underwent granulocyte colony-stimulat-
ing factor (G-CSF) mobilization of Ph-negative peripheral blood stem cells after
a median of 23 months. Using the Illumina Infinium HumanMethylation450 and
HumanHT-12 v4 Expression BeadChips we compared for each patient the pre-
treatment genome-wide DNA methylation and gene expression profile at diag-
nosis with the corresponding sample obtained in CCyR.  Analogous signatures
were obtained from CD34+ cells collected from healthy transplant donors treat-
ed with G-CSF. Further comparisons between our dataset and other publical-
ly available leukemia and solid cancer 450K array data were made using MAR-

MAL-AID, a tool developed in house.
Results: Unsupervised hierarchical clustering of all samples using Ward’s
method identified differentially methylated probes (DMPs) associated with CML.
The three groups formed two major clusters, one from CML-CP samples and
the other from the controls and CML-CCyR. In the latter cluster CML-CCyR
were distinct but closer to normal CD34+ cells than to the diagnostic samples.
In contrast, the CML-CP gene expression signature was closer to healthy con-
trols than to CML-CCyR. We examined the overall gene expression patterns
for genes identified as displaying significant differential expression and DNA
methylation changes. Separating the methylation probes into those associat-
ed with gene promoters or gene bodies we found a significant (P= 7.4e-13) anti-
correlation with gene expression in the methylation probes associated with the
promoters but not with gene bodies. We identified 3,859 DMPs which distin-
guished CML-CP from healthy controls. These were enriched in gene bodies
(P=1e-16) and intergenic regions (P=1e-16) but depleted in promoter regions
(P== 1e-16). The DMPs associated with CML were also enriched above back-
ground for associations with CpG Islands (P= 1e-16). CML-CCyR showed glob-
al methylation patterns much closer to that of healthy controls with 89% of
DMPs returning to within 20% of these controls. Despite this restoration towards
normal inter-individual variability was apparent which was not related to clini-
cal parameters including time on imatinib, Bcr-Abl1 transcript levels or the time
to MMR. Using MARMAL-AID we were able to define a signature common to
leukaemia and solid cancers but in addition we identified a DNA methylation sig-
nature unique to CML. On KEGG analysis these probes were significantly
enriched for genes related to the JAK-STAT (P= 9e-5) and MAPK (P= 6e-5)
pathways.
Summary / Conclusion: We showed a consistent pattern of DNA methylation
and gene expression in untreated CML patients, which reverted towards nor-
mal at the time of CCyR in the same individuals. The use of publically available
reference methylome datasets for normal tissues and cancer types confirmed
our identification of a CML-specific DNA methylation signature.
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THE ROLE OF RHO KINASE IN THE SURVIVAL OF CHRONIC MYELOID
LEUKAEMIA CELLS
L Mukherjee1,*, M Holmes1, H Jorgensen2, M Olson3, T Holyoake2
1College of Medival and Veterinary Life Sciences, 2Paul O’Gorman Leukaemia
Research Centre, 3Beatson Institute for Cancer Research, University of Glas-
gow, Glasgow, United Kingdom

Background: Chronic myeloid leukaemia (CML) is characterised by expression
of an oncogenic tyrosine kinase BCR-ABL that drives uncontrolled proliferation.
Inhibition of BCR-ABL with tyrosine kinase inhibitors (TKI) controls the disease
in the majority of patients, but in some, TKI resistance develops. Even optimal
responders harbour minimal residual disease believed to be the result of per-
sistence of leukaemic stem cells (LSC) despite treatment. CML LSC are not
dependent on BCR-ABL for survival and it is therefore hypothesised that alter-
native pathways regulate their survival and maintenance. The Rho-associated
serine/threonine kinases (ROCK) have emerged as central regulators of the
actomyosin cytoskeleton. Their function is to promote actin filament bundling
and myosin-driven contraction, leading to changes in cell morphology, motility,
growth and survival. ROCK is increasingly recognised as an important contrib-
utor to cancer and genome sequencing has revealed three ROCK1 activating
mutations in human breast and non-small cell lung cancer cell lines. Cells trans-
formed with the oncogenes KITD814V, BCR-ABL and FLT3N51 showed con-
stitutive ROCK activation leading to myeloproliferative disease in mice. Treat-
ment with ROCK inhibitors resulted in cell death and increased lifespan in these
mice (1). Our in-house microarray of CML versus normal stem cells, before and
after TKI exposure (nilotinib, imatinib, dasatinib), has shown up-regulation of the
ROCK pathway in CML LSC that was not fully normalised by TKI treatment.
These results suggest that ROCK pathway may represent a critical survival
pathway in persistent CML cells. 
Aims: We aimed to investigate the role of ROCK in the survival of CML cells,
including LSC to ascertain whether the addition of ROCK inhibitors to TKI would
result in enhanced CML cell kill, with ultimate applicability in CML TKI resistance
or LSC persistence.
Methods: A TKI sensitive human CML blast crisis cell line KCL22 was treated
for 24-96h with no drug/TKI(nilotinib)/commercial ROCK inhibitor (H1152)/nilo-
tinib+H1152 at a range of concentration combinations. Viable cell counts and
Annexin V staining were analysed by the Chou-Talalay method to ascertain
combination indices (CI). Flow cytometry analysis of proteins downstream of
ROCK, including phospho-myosin light chain (pMLC) and analysis of DNA con-
tent for cell cycle progression were performed on the same cells to investigate
the biochemical effects of combination treatment.
Results: We established the IC50 for nilotinib (10 nM) and H1152 (2µM). Cell
viability counts showed synergistic cell kill between the two compounds at 24
& 48h. Combining 2 µM H1152 with 10nM nilotinib resulted in 12% increased
apoptosis versus best single agent (P=0.0091 using one-way ANOVA with
repeated measurements). Flow cytometry showed concentration-dependent
inhibition of pMLC, with 88% inhibition at 24h with 2µM H1152. BCR-ABL inhi-
bition alone resulted in G1 arrest and ROCK inhibition alone in G2/M-phase
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arrest. Combination of the two reverts this M phase block back to a more nor-
maI cell cycle profile. 
Summary / Conclusion: The ROCK pathway appears to offer a legitimate
and promising potentially novel target for CML patients persistent CML with
drug resistance and LSC persistence despite TKI treatment. Investigation is
ongoing into the optimal use of the two drugs in combination for the benefit of
CML patients. 

Reference
1. Mali et al. Rho Kinase Regulates the Survival and Transformation of Cells

Bearing Oncogenic Forms of KIT, FLT3, and BCR-ABL. Cancer Cell 2011
Sep 13;20(3):357-69
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NEOPLASTIC STEM CELLS OF PH+ CHRONIC MYELOID LEUKEMIA
(CML) EXPRESS THE ALPHA-CHAIN OF THE IL-2 RECEPTOR (CD25)
I Sadovnik1,*,  H Herrmann1,2, S Cerny-Reiterer1,2, W Warsch3, A Hoelbl 3, K
Blatt1, G Stefanzl1, G Hoermann4, S Herndlhofer1, B Streubel5, W Reinhard
Sperr1, C Mannhalter4, V Sexl3, P Valent1,2
1Department of Internal Medicine I, Medical University of Vienna, 2Ludwig
Boltzmann Cluster Oncology, 3University of Veterinary Medicine Vienna,
4Department of Laboratory Medicine, 5Institute of Gynecology & Obstetrics,
Medical University of Vienna, Vienna, Austria

Background: Chronic myeloid leukemia (CML) is a myeloid neoplasm char-
acterized by the Philadelphia (Ph) chromosome and the related oncoprotein,
BCR/ABL. During the past few years, considerable effort has been made to
characterize neoplastic stem cells (NSC) in patients with CML. 
Aims: The aim of the present study was to identify new specific markers and
targets expressed in CML NSC. 
Results: We found that CD34+/Lin-/CD38- CML NSC express the IL-2R-alpha-
chain CD25 in almost all patients (31/33=95%). CML NSC were also found to
express IL-1RAP, DPPIV (CD26), Siglec-3 (CD33), KIT (CD117) and IL-3RA
(CD123). Highly purified NSC were found to express BCR/ABL and to engraft
irradiated NOD-SCID-IL-2Rg-/- (NSG) mice with BCR/ABL+ cells, where-
asCD34+/CD38-/CD25-/CD26- cells from the same patient failed to express
BCR/ABL, and engrafted NSG mice with BCR/ABL-negative cells. To define sig-
naling-molecules contributing to CD25 expression in CML NSC, we employed
primary murine hematopoietic cells infected with BCR/ABL-p210 in combina-
tion with a retrovirus encoding for STAT5A or STAT5B. Enforced expression of
STAT5A/STAT5B resulted in enhanced CD25 expression in leukemic cells.
However, STAT5-signaling in CML NCS is regulated by both, BCR/ABL as well
as cytokines present in the microenvironment. Correspondingly, BCR/ABL
alone was unable to induce a significant expression of CD25 in leukemic cells
in mice. Moreover, imatinib did not inhibit expression of CD25 in CML NSC.
However, the multikinase inhibitor ponatinib was found to suppress expres-
sion of activated STAT5 and expression of the STAT5 target-gene CD25 in
CML cells.
Summary / Conclusion: Our data show that CD25 is a novel marker of CML
NCS. Application of CD25 may assist in detection, enumeration, and enrich-
ment of NSC in BCR/ABL+ CML.

Drug responsiveness in acute leukemias
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DRUG RESPONSE PROFILING TO IDENTIFY NEW TARGETS IN REFRAC-
TORY LEUKEMIA  
V Frismantas1,*, A Rinaldi1, R Lehal2, J Boutter1, M Stanulla3, C Eckert4, A
Kulozik5, M Muckenthaler5, F Radtke2, B Bornhauser1, J Bourquin1
1University Children’s Hospital, Zurich, 2EPFL, Lausanne, Switzerland, 3Uni-
versity Hospital Schleswig Holstein, Kiel, 4Charité Berlin, Berlin, 5University of
Heidelberg, Heidelberg, Germany

Background: Acute lymphoblastic leukemia (ALL) is a genetically highly com-
plex disease. Despite enormous recent genomic profiling efforts that identified
underlying lesions, the use of individual genetic lesions as predictive markers
for treatment response has been so far very limited, and functional correlations
of oncogenic lesions with drug response profiles are ill defined for childhood
acute lymphoblastic leukemia (ALL).
Aims: We have decided to pursue a reverse approach, namely to obtain phe-
notypic information with extended functional drug response profiling and to
correlate this with other diagnostic, including genetic, information. In particu-
lar, preclinical testing of new therapeutic agents should be designed to evalu-
ate multiple combinations to detect synthetic lethality directly in the relevant clin-
ical samples.
Methods: Based on a collection of ALL xenografts that we established from
patients enrolled on the ALL-BFM-2000 and ALL-REZ-BFM 2002 treatment
protocols, we developed an automated-imaging based platform for large
scale in vitro drug testing. This approach enables us to evaluate a large num-
ber of compounds very effectively directly on primary ALL cells that are main-
tained on bone marrow mesenchymal stromal cells, which recreates a stan-
dardized serum free natural microenvironment.
Results: Using this platform, we provide evidence for activity profiles of a
selection of bioactive molecules and new therapeutic agents in primary sam-
ples from distinct ALL subgroups.
We obtained patient specific response patterns by comparing samples from dis-
tinct subtypes of precursor B-cell ALL including samples with translocation
t(17;19) - a highly resistant subtype - and with t(1;19) - a subtype that is asso-
ciated with good outcome, as well as T-ALL samples. This approach identifies
classes of compounds with a high degree of activity across multiple samples,
such as inhibitors of mTOR or chromatin remodelling. Using this platform we
detected reproducible activity of the new NOTCH inhibitor I3 which blocks tran-
scription by interfering with the NOTCH transcriptional complex in the low micro-
molar range (1µM) specifically in T-ALL samples in which the cleaved intracel-
lular fragment of Notch1 (ICD) could be detected by immunoblotting. We iden-
tified I3-responsive cases that were not shown to have a mutation in NOTCH1
or FBXW7 but in which Notch1 ICD was strongly detected, indicating that such
a functional screening platform has the potential to capture samples with dereg-
ulation of the NOTCH pathway that would not be predicted based on mutation
analysis.
Summary / Conclusion: Our data indicate presence of specific drug response
profiles in genetically distinct ALL subtypes and suggest that our platform will
be useful for in vitro ALL drug profiling. We expect to derive relevant function-
al information directly from individual patient samples, which may mirror per-
turbations in relevant cellular programs. We will evaluate this system for the
identification of novel anti-leukemic compounds, for the definition of predictive
profiles of clinical response and will evaluate synthetically lethal drug combi-
nations to identify new alternatives for the treatment of refractory ALL.

S607

TARGETING COMPONENTS OF THE ALTERNATIVE NHEJ PATHWAY SEN-
SITIZES KRAS-MUTANT LEUKEMIC CELLS TO CHEMOTHERAPY
P Haehnel1,*, B Enders1, W Roos2, B Kaina2, M Theobald1, T Kindler1
1Third Department of Medicine, Division of Hematology/Oncology/Pneumolo-
gy, 2Institute of Toxicology, University Medical Center of the Johannes Guten-
berg-University, Mainz, Mainz, Germany

Background: Activating KRAS mutations are detected in a substantial num-
ber of hematologic malignancies. Using a conditional KRASG12D knock-in
mouse model, we and others have demonstrated that expression of oncogenic
Kras in hematopoietic progenitor cells causes an arrest at the DN2/3 stage dur-
ing T-cell differentiation followed by the development of an aggressive T-cell
lymphoblastic leukemia/lymphoma with long disease latency. Interestingly, 50%
of analyzed leukemia samples harbored Notch1-mutations, likely acquired dur-
ing the KrasG12D-mediated block in differentiation (Kindler et al., Blood 2008).
These additional mutations may be acquired by replicative stress or increased
reactive oxygen species (ROS) production. Alternatively, oncogenic RAS may
directly affect DNA repair pathways, thereby causing misrepair and, due to
concomitant resistance to apoptotic cell death, accumulation of genomic
changes. Recent studies indicate that DNA damage response and repair (DDR)
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can be disturbed within a defined malignant background. For example, leukemic
cells harboring FLT3-ITD or BCR-ABL oncogenes preferentially use the alter-
native non-homologous end-joining pathway (alt-NHEJ) for double strand break
(DSB) repair (Sallmyr A. et al., Blood 2008; Fan J et al., Blood 2010). Mecha-
nism of DDR in context of mutated KRAS are currently poorly understood.
Aims: The goal of this study was to investigate the impact of mutated KRAS
on DDR and to identify potential therapeutic targets in the case of altered DNA
repair.
Methods: The T-ALL cell line CCRF-HSB2 and the AML cell line U-937 were
lentivirally transduced to express mutant KRASG13D. In an alternative approach
we suppressed KRAS expression in Nomo-1 AML cells, harbouring an endoge-
nous K-RasG13D mutation. Additionally, Lck-Cre mice were crossed with Lox-
stop-Lox-KRASG12D mice. Using the described in vitro and in vivo models, we
examined the functional consequences of oncogenic KRAS expression on
DDR.
Results: Expression of oncogenic KRAS correlated with increased resistance
to genotoxic stress, elevated levels of DNA damage and delayed repair kinet-
ics of DSBs as revealed by γH2AX-staining and the neutral comet assay,
respectively. In addition, using an in vitro plasmid religation assay we observed
increased DNA misrepair in the context of mutated KRAS. Sequencing analy-
sis of the religated DNA ends demonstrated a preferred use of DNA-microho-
mologies accompanied by large deletions. These findings have previously been
shown to be strongly associated with the recruitment of the alt-NHEJ DNA
repair pathway. Interestingly, immunoblot analysis demonstrated increased
expression of DNA ligase-3α, PARP1 and XRCC1, all crucible components of
an alt-NHEJ pathway, in KRAS-mutant cell lines compared to KRAS-wt control
cells. To address the question whether the aberrant use of the alt-NHEJ path-
way in KRAS-mutant cells represents a therapeutic target, we treated KRAS-
mutant and –wt cells with the PARP1-inhibitor NU1025 or downregulated the
expression of DNA ligase-3α using shRNA. Inhibition of PARP1 or knockdown
of DNA ligase-3α significantly reversed resistance to apoptotic cell death upon
treatment with cytotoxic agents. Of note, this effect was only observed in cells
expressing oncogenic KRAS suggesting specific vulnerability of KRAS-mutat-
ed cell.
Summary / Conclusion: Here, we show that mutant KRAS shifts the balance
between the classical NHEJ DNA repair pathway towards the highly error-prone
alt-NHEJ pathway. We further show that inhibition of components of the alt-
NHEJ pathway including PARP1 and DNA ligase 3α is able to specifically sen-
sitize KRAS-mutant cells to genotoxic agents. These data suggest that target-
ing the alt-NHEJ pathway represents a promising therapeutic approach in cells
harboring otherwise non-druggable KRAS mutations.
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DYNAMICS OF EXPANSION OF TYROSINE KINASE INHIBITOR-RESIST-
ANT MUTANTS AS ASSESSED BY DEEP SEQUENCING OF THE BCR-ABL
KINASE DOMAIN: IMPLICATIONS FOR ROUTINE MUTATION TESTING
S Soverini1,*, C De Benedittis1, K Polakova2, A Brouckova2, C Papayannidis1,
M Abbenante1, I Iacobucci1, C Venturi1, A Ferrari1, F Cattina3, D Russo3, 
M Luppi4, P Bresciani4, A Vitale5, R Foà5, M Baccarani6, M Cavo1, G Martinel-
li1
1Department of Experimental, Diagnostic and Specialty Medicine, University of
Bologna, Bologna, Italy, 2Institute of Hematology and Blood Transfusion,
Prague, Czech Republic, 3Chair of Hematology, University of Brescia, Brescia,
4Department of Medical and Surgical Sciences, University of Modena and Reg-
gio Emilia, Modena, 5Department of Cellular Biotechnology and Hematology,
University of Rome ‘La Sapienza’, Rome, 6University of Bologna, Bologna, Italy

Background: In Philadelphia-positive (Ph+) acute lymphoblastic leukemia
(ALL) patients (pts), efficacy of tyrosine kinase inhibitor (TKI)-based therapies
is often compromised by selection of resistant mutations in the BCR-ABL kinase
domain (KD). Currently, the gold standard for BCR-ABL KD mutation screen-
ing is conventional Sanger sequencing (SS). However, more sensitive
approaches are desirable to allow more timely and rational therapeutic inter-
vention.
Aims: A Deep sequencing (DS) strategy based on the Roche 454 next-gener-
ation sequencing technology was set up in order to: study the dynamics of
expansion of different types of BCR-ABL KD mutations in Ph+ ALL patients
developing resistance to TKI-based therapies; test the ability of DS to highlight
emerging clones harboring TKI-resistant mutations.
Methods: 29 Ph+ ALL pts who had developed resistance to TKI-based (ima-
tinib, dasatinib, nilotinib) therapies were selected for this retrospective analy-
sis. All the pts were known to have developed TKI-resistant BCR-ABL mutations
on treatment, as assessed by SS. To reconstruct the dynamics of mutation
emergence, longitudinal re-analysis of samples from relapse backwards (n=97;
1-3 months sampling interval) was performed on a Roche GS Junior instru-
ment. DS runs were designed so as to enable high sensitivity mutation call-
ing (minimum target sequence coverage 4,000 reads). However, to minimize
the likelihood of false positive results, data were analyzed filtering out all vari-
ants with <1% abundance.
Results: DS could successfully detect all the mutations (n=85) previously iden-
tified by SS (>15% abundance). In addition, DS revealed that both those sam-

ples that had been scored as apparently wild-type by SS and those samples
already known to harbor mutations as assessed by SS might be carrying one
or more ‘lower level’ mutations (<15% abundance). In the latter cases, clonal
analysis showed complex textures with the same mutation alone and also in
combination with other(s) (‘compound’ mutations) in distinct subclones. Some
lower level mutations were silent or apparently irrelevant from a clinical stand-
point (passenger mutations?). In more than half of the cases, however, known
TKI-resistant variants could be recognized that corresponded either to ‘with-
drawing’ mutants not (yet) entirely de-selected by the switch in TKI or to out-
growing mutations anticipating an imminent relapse. Lower level mutations
were confirmed with independent methods (ASO-PCR, RFLP). Notably, in 16/29
(55%) pts with molecularly detectable disease but not yet evidence of cytoge-
netic or hematologic relapse, DS could identify emerging mutations 1 to 3
months before they became detectable by SS. In the remaining 13 pts, how-
ever, outgrowth of the TKI-resistant mutation (T315I=7, Y253H=2, E255K=2,
E255V=1 and F317L=1) was so rapid that not even a strict monthly monitoring
could have allowed to pick them up before they became dominant.
Summary / Conclusion: Now that multiple options are available, BCR-ABL KD
mutation monitoring is a precious tool to maximize the efficacy of TKI-based reg-
imens as induction or salvage therapy of Ph+ ALL. DS proved as reliable as SS
for the detection of mutations with >15% abundance. As a key advantage, DS
added precious quantitative and qualitative information on the full repertoire of
mutated populations, that SS underestimated in more than half of the samples
analyzed. TKI-resistant mutations leading to patient relapse were not necessar-
ily preexisting at diagnosis or at the time of switchover to another TKI, under-
lining the importance of regular monitoring of pts. Although the majority of muta-
tions were found to arise and take over very rapidly, a monthly monitoring by
our DS approach would have allowed to identify them earlier than SS actually
did - and well in advance of clinical relapse - in half of the pts. DS
technologies would enable higher sensitivity mutation calling: further studies are
warranted to determine the optimal lower detection limit to aim to in
order to exclude both transient mutant subclones that will never take over and
sequencing errors. 
Supported by Fondazione CARISBO, PRIN, IGA MZCR NT11555
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PROGNOSTIC RELEVANCE AND KINETICS OF P-LOOP  MUTATIONS IN
PATIENTS WITH BCR-ABL/PH+ ACUTE LYMPHOBLASTIC LEUKEMIA
(ALL)
H Pfeifer1,*, S Stracke1, W Gassmann2, M Kaufmann3, M Stadler4, P Staib5, 
S Kaun6, H Link 7, A Giagounidis8, M Rummel9, H Horst10, M Stelljes11, 
K Kubuschok12, M Starck13, R Arnold14, R Schwerdtfeger15, C Junghanss16,
D Wilhelm Beelen17, M Karthaus18, B Hertenstein19, H Hindahl20, D Hoelzer1,
H Serve1, O Ottmann1
1Department of Medicine, Hematology/Oncology, University of Frankfurt, Frank-
furt, 2Department of Hematology / Oncology, St. Marien-Krankenhaus gGmbH,
Siegen, 3Robert-Bosch-Krankenhaus Stuttgart, Stuttgart, 4Department of
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Medizin, University Köln, Köln, 6Zentralkrankenhaus St.-Juergen-Str., Bremen,
7Medizinische Klinik I, Westpfalz-Klinikum GmbH, Kaiserslautern, 8Medizini-
sche Klinik II, St. Johannes Hospital, Düsseldorf, 9Medizinische Klink IV, Klini-
kum der Justus-Liebig-Universität, Giessen, 102. Medizinische Klinik, Univer-
sitätsklinikum S-H Campus Kiel, Kiel, 11Medizinische Klinik und Poliklinik, Uni-
versitätsklinikum Münster, Münster, 12Innere Medizin I, Universitätskliniken des
Saarlandes, Homburg/Saar, 131. Medizinische Abteilung, Städtisches Kranken-
haus München-Schwabingen, München, 14Medizinische Klinik, Universitäts-
sklinikum Charite, Campus-Virchow-Klinikum, Berlin, 15Knochenmarkstrans-
plantation, Deutsche Klinik für Diagnostik, Wiesbaden, 16Hematology and
Oncology, Universität Rostock, Rostock, 17Klinik für Knochenmarkstransplan-
tation, Universitätsklinikum Essen, Essen, 18Hämatologie und Onkologie, Kli-
nikum Neuperlach, Neuperlach, 19Medizinische Klinik I, Klinikum Bremen Mit-
te, Bremen, 20St. Johannes-Hospital Dortmund, Dortmund, Germany

Background: Clinical resistance to TKI is associated with the presence of
BCR-ABL TKD mutations in approximately 80-90% of patients with Ph+ALL,
with a preponderance of p-loop  and T315I mutations. The frequency of muta-
tions depends on the specific TKI administered due to the different sensitivity
of individual mutations to TKI inhibition. While p-loop mutations may be suscep-
tible to second generation TKI their impact and that on stem cell transplanta-
tion (SCT) on long-term treatment outcome are not known.
Aims: This retrospective analysis examines the prognostic relevance of p-loop
mutations detected by direct sequencing in patients with Ph+ALL in relation to
disease history, prior therapy and the type of salvage treatment. We also exam-
ined the kinetics of p-loop mutations, the impact of 2nd generation TKI on long-
term survival, the achievement of SCT and the eradication of mutated clones
by specific therapy.
Methods: 63 ALL-pts. who developed p-loop mutations at some point during
their course of treatment were identified. Frontline-treatment was given accord-
ing to  GMALL studies 05/93 and 06/99 (n=21), 07/03 (n=6), GMALL elderly
studies (n=31), TKI alone (n=1) or other TKI-based regimens (n=4). 37 pts.
(58%) were treated with an imatinib based regimen before the first occurrence
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of the p-loop mutation. Median age at diagnosis was 61 yrs.(range 15-80),
51% male. Minimal residual disease (MRD) was serially assessed by quanti-
tative RT-PCR, mutational analyses was performed by direct sequencing.
Results: The P-loop mutation was detected during frontline therapy prior to
relapse in 11 pts., at first, second and third relapse in 41 pts. (65%), 10 (16%),
7 (11%), respectively. Median time between initial diagnosis and the detection
of the p–loop mutation was 9.5 mo. (range 2.1–37.8) for pts. who received IM
during initial therapy vs.12.04 mo. (3.6 – 98 mo) with a IM-free regimen. Fol-
lowing detection of a mutation, 80 % of pts. received TKI based therapy (ima-
tinib n=17 (26%), nilotinib n=6 (10%), dasatinib n=28 (44%). 14 (22%) pts
underwent allogeneic transplantation. Median OS from first detection of a p-loop
mutation was 5.3 months.  2 are in ongoing CR and alive (f.-up 1465 d, 58 d).
All transplanted pts. died due to progressive disease (n=6) or TRM (n=8). 6 pts.
developed compound mutations,a switch to a different TKD mutation was not-
ed in 26 pts.  
Summary / Conclusion: The outcome of Ph+ALL pts. who develop a TKD p-
loop mutation is dismal, despite the availability of potent 2nd generation TKI and
allogeneic SCT. This highlights the importance of preventing resistance muta-
tions during front-line therapy, and the need to identify mutant clones earlier
using more sensitive techniques than direct sequencing.
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A PERSONALIZED MEDICINE EX VIVO TEST TO PREDICT CLINICAL
RESPONSE TO FIRST LINE INDUCTION THERAPY WITH  IDARUBICIN
AND CYTARABINE IN PATIENTS  WITH ACUTE MYELOID LEUKEMIA
P Montesinos1,*, D Cuadrón1, J López2, R Boyero3, J de Oteyza4, P Fernan-
dez5, J Serrano6, Á Fernández 7, P Herrera8,  Alonso9, A Gonzalez10, C
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Hospital Universitario de Canarias, Tenerife, 20Haematology, Hospital Univer-
sitario Infanta Leonor, 21Haematology, Hospital Infanta Sofía, Madrid,
22Haematology, Hospital Universitario Central de Asturias, Oviedo, 23Haema-
tology, Hospital Universitario Príncipe de Asturias, Madrid, 24Haematology,
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Pamplona, 26Vivia Biotech, Madrid, Spain

Background: Complete remission (CR) after induction therapy is the first treat-
ment goal in acute myeloid leukemia (AML) patients. Several clinical and bio-
logical features, like cytogenetics and molecular alterations, may advance the
probability to achieve CR. However, to date, there is no test accurately predict-
ing the response to specific drug combinations allowing the use of specific
induction therapies for individual patients.
Aims: The aim of this study is to determine the ability of the Vivia’s Personal-
ized Medicine Test (PM) to predict the CR rates after induction chemotherapy
with cytarabine (Ara-C) and idarubicin (Ida) in patients diagnosed with AML,
using an ex vivo drug sensitivity test, based on the analysis of leukemic cells
death.
Methods: This non-interventional and prospective study included samples
from adult patients over 18 years of age who were diagnosed with de novo AML
in Spanish centres from the Programa Español de Tratamientos en Hema-
tología (PETHEMA) group. Marrow samples were collected at diagnosis, sent
to the Vivia laboratories, and incubated for 48 hours in well plates containing
Ara-C, Ida, or the combination Ara-C+Ida, each at 8 different concentrations to
calculate dose responses. Annexin V-FITC was used to quantify the drug-
induced apoptosis. Pharmacological responses are calculated using pharma-
cokinetic population models, which essentially performs the fitting of each dose
response across all patient samples simultaneously. Induction response was
assessed according to the Cheson criteria (2003). Patients attaining a CR/CRi
were classified as responders. The remaining patients were considered as
resistant. Patients dying during induction response assessment were non-
evaluable.    
Results: Seventy patient samples were used to calculate the dose response
curves for Ara-C alone, Ida alone, and Ara-C plus Ida. For clinical correlation,
28 patients with a median age of 53 years (range 33 to 71), were included in

the study. Twenty-three patients (82%) achieved CR after Ida+Ara-C, and the
remaining 5 (18%) were resistant. Correlations of the PM test are showed in
Figure 1, Panel B. Four of the five (80%) patients who fail to achieve CR were
predicted as resistance in the ex vivo test. Twenty-one of the 23 patients (91%)
who achieved CR showed good ex vivo sensitivity to Ida+Ara-C predicting for
CR. Overall, 25 patients (89%) had an accurate prediction of their response to
treatment. Panel A shows the 3D representation of the 3 key pharmacological
variables that predict clinical response: the potency of both Ara-C (labeled Cyt
EC50) and Ida (Ida EC50) used alone; and the synergism between them in the
combination (labeled CI). The variables are represented not in absolute but in
relative values, as percentiles, orienting the best scenario (high drug potency
or high synergism) towards the zero axis point. This means that patients whose
pharmacological parameters are positioned towards the center of the 3D graph
would be predicted sensitive, while patients positioned towards the outside of
the graph would be predicted resistant. Indeed, sensitive patients colored green
appear towards the center of the graph, while resistant patients colored red and
yellow appear towards the outside of the graph.
Summary / Conclusion: This study shows that this novel PM Test is able to
predict the clinical response to Ida+Ara-C induction. We are increasing the
number of patients in this ongoing study, and we are planning a PM Test-adapt-
ed European Clinical Trial.

Figure 1. 
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THALIDOMIDE FOR THE TREATMENT OF SEVERE RECURRENT EPIS-
TAXIS IN HEREDITARY HEMORRHAGIC TELANGIECTASIA: INTERIM
ANALYSIS OF A PROSPECTIVE TRIAL
R Invernizzi1,*, F Bellistri1, F Pagella1, F Chu1, E Matti1, G Spinozzi1, F Ornati1,
C Canzonieri1, C Olivieri1, F Quaglia1, R Bastia1, C Danesino1, M Benazzo1,
C Balduini1
1IRCCS Policlinico San Matteo Foundation, University of Pavia, Pavia, Italy

Background: Hereditary hemorrhagic telangiectasia (HHT; OMIM 187300 and
600376), also known as Rendu-Osler-Weber syndrome, is an autosomal dom-
inant disease that leads to multiregional angiodysplasia. Recurrent severe epis-
taxis is the most common presentation of HHT, frequently leading to severe ane-
mia. In the management of HHT epistaxis, multiple approaches, including sur-
gical options, have been tried, but all approaches are largely palliative with
variable and temporary results. Since angiogenesis has been implicated in the
pathogenesis of HHT, it has been suggested that anti-angiogenic substances
may be effective in the treatment of vascular malformations.
Aims: The aims of our ongoing open label, phase II, prospective, non-random-
ized, single centre study are to evaluate the effectiveness of thalidomide in
reducing epistaxis and to identify the lowest effective dose of the drug in patients
with HHT refractory to standard therapy as well as to evaluate specific biolog-
ical and clinical parameters predictable for response and side effects profile
(EudraCT 2011-004096-36, ClinicalTrials.gov Identifier: NCT01485224).
Methods: HHT patients with at least one episode of overt bleeding/week requir-
ing at least one blood transfusion during the last three months and refractory
to mini-invasive surgical procedures are enrolled. Thalidomide, supplied for
compassionate use, is administered at a starting dose of 50 mg/day orally. In
the event of no response, thalidomide dosage is increased by 50 mg/day every
4 weeks until complete (cessation of nose bleeding) or partial response (reduc-
tion in the severity of epistaxis less than complete response) to a maximum
dose of 200 mg/day. After the achievement of complete/partial response
patients are treated for 16 additional weeks. Monthly follow-up evaluates the
epistaxis severity score according to well defined criteria (Am J Rhinol Allergy
2009;23:52-58)  and the transfusion need, with adverse events being report-
ed.
Results: Eighteen  patients for whom informed consent was obtained, 11 M and
7 F, aged 44-80 years (median 60), with mutations in either ACVRL1 (15 cas-
es) or ENG gene (3 cases) have been enrolled so far (median follow-up 28
weeks, range 2-64). Treatment was effective in all 15 evaluable patients. Sev-
en patients responded within 4 weeks of starting the drug: complete response
was observed in one case, and partial response has been obtained in 6 cas-
es. Eight patients achieved a good, partial response after 8 weeks of treat-
ment. As a consequence, thalidomide therapy significantly increased hemoglo-
bin levels (P=0.04), abolished or greatly decreased the need for red blood cell
transfusions and improved the quality of life. Only nonserious, drug-related
adverse effects were observed during treatment, including constipation and
drowsiness. In no patient thalidomide had to be discontinued. Ten patients com-
pleted the treatment: 6  remained stable, off of thalidomide, without the loss of
response during a median follow-up of 21 weeks, range 8-44, whereas 4
patients relapsed in 4 weeks after the end of treatment. No correlation was
found between genetic or clinical features and time to response or response
duration.
Summary / Conclusion: These results strongly support the hypothesis that
low-dose thalidomide is safe and very effective for the treatment of epistaxis in
patients with severe HHT who did not benefit from other available modalities of
treatment, allowing for a rapid and often durable clinical improvement.
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EXTRACELLULAR HISTONES-INDUCE MICROCIRCULATORY THROMBO-
SIS AND ACUTE RESPIRATORY FAILURE
S Abrams1*, J Manson2, T Liu1, Y Alhamdi1, K Brohi2, G Wang1, C Toh1
1Institute of Infection and Global Health, University of Liverpool, Liverpool,
2Trauma Sciences, Queen Mary University of London, London, United Kingdom

Background: Extensive cell damage associated with coagulation activation
and the development of respiratory failure are common features in critically ill-
ness but the underlying pathophysiological mechanisms remain unclear.  Dur-
ing cell death, nuclear breakdown products and histones in particular, are
released into the circulation and cause toxicity through thrombin generation,
platelet aggregation, endothelial damage and cytokine release.  The release of
extracellular DNA and histones from neutrophils during neutrophil extracellular
trap (NET) formation also facilitates thrombus formation and has shown rele-
vance in animal models of deep vein thrombosis, transfusion-related acute lung
injury, cancer, trauma and sepsis.
Aims: These recent discoveries led us to hypothesize whether extracellular his-
tones serve as mediators of respiratory failure after extensive cell death.

Methods: To investigate this further, we used in vivo experimental models and
clinical samples from patients with severe non-thoracic trauma.
Results: Markers for endothelial damage (sTM) and coagulation activation
(TAT) significantly increased immediately after trauma or histone-infusion in
mice.  Cardiac function was impaired in histone-infused mice with increased pul-
monary pressure and right ventricular size. Pathological examination showed
that lungs were the predominantly affected organ with severe edema, multico-
cal alveolar hemorrhage, microvascular thrombosis, cytokine surge, pulmonary
capillary congestion and significant neutrophil infiltration. In fact, histones direct-
ly induced morphological changes of neutrophils, resulting in the formation and
deposition of NETs in the pulmonary microcirculation, suggesting that NET for-
mation may serve as a mechanism for neutrophil congestion and thrombosis
in lungs. Clinically, circulating histone levels surged significantly immediately
after injury to levels that were toxic to cultured endothelial cells (≥50 µg/mL).
The high levels were significantly associated with the incidence of acute respi-
ratory failure and SOFA scores, as well as sTM (median: 4.6, quartile: 3.6, 5.5
ng/ml) and TAT levels (median: 81.2, quartile: 33.7, 110.3 ng/mL).
Summary / Conclusion: This work has elucidated a new mechanism for res-
piratory failure in critically ill patients and proposes future translational interven-
tion with rapid assays to monitor circulating histone levels and anti-histone ther-
apies to reduce thrombosis and improve the pulmonary microcirculation.  These
findings have wider relevance when histones are released from damaged cells
or neutrophils during NETosis, suggesting that anti-histone therapy could poten-
tially protect against the development of respiratory failure and improve over-
all outcome in many critical illnesses.
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CLINICAL COURSE OF CEREBRAL VENOUS THROMBOSIS IN ADULTS
WITH ACUTE LYMPHOBLASTIC LEUKEMIA
M Lauw1,2,*, S Zuurbier3, J Coutinho3, C Majoie4, B Van der Holt5, J Cornelis-
sen6, S Middeldorp2, B Biemond1, J Stam3
1Dept. of Hematology, 2Dept. of Vascular Medicine, 3Dept. of Neurology, 4Dept.
of Radiology, Academic Medical Center, Amsterdam, 5HOVON Data Center,
6Dept. of Hematology, Erasmus MC-Daniel den Hoed, Rotterdam, Netherlands

Background: Venous thromboembolism (VTE) occurs frequently in patients
with acute lymphoblastic leukemia (ALL). Reported incidence varies between
2 and 36%. Remarkably, cerebral venous thromboses (CVT) form a relatively
large proportion of VTE and represent up to 50% of events.
Aims: To explore the clinical course of a large number of CVT episodes that
occurred in a well-defined cohort of adult patients treated for ALL. We ana-
lyzed clinical characteristics, prodromal symptoms, radiological characteristics,
time relationships with treatment components of ALL, clinical outcome of CVT
and impact of CVT on ALL treatment.
Methods: CVT incidence was assessed in 240 adults (16-59 years) treated for
newly diagnosed ALL in the Dutch-Belgian HOVON-37 multicenter study (1999-
2005; NTR228 on www.trialregister.nl). Patients generally received 3 cycles of
combined chemotherapy before stem cell transplantation assessment. CVT
was defined as an intraluminal filling defect or presence of a thrombus in one
of the cerebral veins or sinuses, detected with magnetic resonance venogra-
phy or computed tomographic venography. For patients with CVT, we system-
atically extracted clinical data from patient records and re-evaluated imaging
results. We conducted a nested case-control study to explore relevant prodro-
mal symptoms. Associations were expressed as odds ratios (OR) with corre-
sponding 95% confidence intervals (CI).
Results: 9 of 240 patients experienced CVT (4%; median age 33 years (range
17-49), 56% female, 5 with B-ALL and 4 with T-ALL). CVT was preceded by
headache in 8 of 9 patients, while only 5 of 18 matched controls without CVT
reported headache (OR 20.8; 95% CI 2-212). Seizures occurred in 8 of 9
patients with CVT and in none of 18 controls (OR 280; 95% CI 9-9236); 6
patients with CVT presented with focal neurological deficits versus 2 of 18 con-
trols (OR 16; 95% CI 2-121). Median time between symptom onset and CVT
diagnosis was 1 day (range 0-6). CVT was located in the superior sagittal sinus
in 8 of 9 patients. 7 of 9 patients had cerebral parenchymal lesions (5 hemor-
rhagic infarcts, 2 non-hemorrhagic infarctions). All CVT events occurred during
Cycle I of remission induction treatment; in 8 of 9 patients during or shortly
after L-asparaginase therapy (E.coli) and in all patients after at least one dosage
of intrathecal methotrexate (Figure 1). CVT formed 38% of all VTE during Cycle
I. Two patients underwent endovascular thrombolysis and mechanical
thrombectomy in addition to anticoagulant therapy; both died in the acute phase
due to transtentorial herniation. After 12 months, three additional patients had
died due to ALL-related causes. The surviving patients did not experience
enduring neurological morbidity due to their CVT. Two of nine patients with CVT
had recurrent VTE, none a recurrent CVT. CVT occurrence was adversely asso-
ciated with attainment of complete remission on protocol (adjusted OR 0.12;
95% CI 0.03-0.51).
Summary / Conclusion: Although CVT is a rare manifestation of VTE, our
study indicates it is much more common among adult ALL patients, with an
adverse impact on ALL treatment outcomes and a high mortality rate in the first
year after the thrombotic event. CVT often occurred during L-asparaginase and
methotrexate therapy in Cycle I of remission induction treatment. Presence of
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headache and seizures were strongly associated with CVT. Close monitoring
of headache during ALL treatment may contribute to earlier detection of CVT
and could improve its outcome.

Figure 1. Time relationship between cerebral venous thrombosis (CVT)
and ALL treatment component in HOVON-37 ALL study Cicle I.Bleeding & 
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EVALUATION OF SEVERE THROMBO-HEMORRHAGIC SYNDROME (THS)
BY ASSESSING LEVELS OF ACTIVATED FVII-ANTITHROMBIN COMPLEX
(FVIIA-AT) AND TISSUE FACTOR (TF) MRNA IN ACUTE PROMYELOCYT-
IC LEUKEMIA (APL) PATIENTS
M Marchetti1,*, L Russo2, C Tartari1, B Woodhams3, G Rossi4, E Di Bona5, A
Rambaldi6, F Lo Coco 7, A Falanga1
1Division of Immunohematology and Transfusion Medicine, Hospital Papa Gio-
vanni XXIII, Bargamo, 2Division of Immunohematology and Transfusion Med-
icine, Hospital Papa Giovanni XXIII, Bergamo, Italy, 3HaemaCon Ltd, Bromley,
United Kingdom, 4Division of Hematology, Spedali Civili di Brescia, Brescia,
5Division of Hematology, Ospedale S. Bortolo, Vicenza, 6Division of Hematol-
ogy, Hospital Papa Giovanni XXIII, Bargamo, 7Division of Hematology, Univer-
sity Tor Vergata, Roma, Italy

Background: The onset of APL is characterized by a severe thrombo-hemor-
rhagic syndrome (THS) responsible of a high rate of hemorrhagic deaths, main-
ly due to intracerebral hemorrhages. The pathogenesis of the THS is complex
and TF expressed by APL cells may have an important role. Differentiation
therapy with all-trans retinoic acid (ATRA) downregulates TF expression by
APL blasts and produces a simultaneous correction of the hypercoagulation
and THS. However, the rate of early deaths due to the THS is still relevant.
Therefore, characterizing the THS and identifying predictive markers remains
a critical issue.
Aims: To prospectively evaluate in newly diagnosed APL patients the rate of
hemorrhage and thrombosis in the first month after diagnosis, in relation to plas-
ma levels of FVIIa-AT, a new parameter reflecting the degree of TF exposure
and activity, thrombin-antithrombin (TAT) complex, D-dimer, and cellular TF
mRNA.
Methods: Fifty-four patients (29M/25F) diagnosed with APL admitted to the
Divisions of Hematology (Bergamo, Brescia, Rome, Vicenza) were enrolled
from January 2000 to February 2009. All patients received induction therapy
with Idarubicin + ATRA (GIMEMA AIDA 2000 protocol) and were prospective-
ly monitored for thrombo-hemorrhagic episodes for 4 weeks. Blood samples
from 26 of these patients were obtained at the onset (T0) of the disease, and
on days 7, 14 and 28 (T7, T14, T28) of remission induction therapy. Twenty-
five healthy subjects acted as controls.
Results: At T0, 14.8% of patients presented with early major hemorrhages,
including 3 fatal intracranial bleeding and 5 non-fatal major bleeding; while
7.4% had thrombosis (1 fatal and 3 non-fatal events). Two more patients devel-
oped deep vein thrombosis at T7 and T14, respectively. Of the 26 patients
included in the laboratory study, 3 had thrombosis at diagnosis. At T0, before
starting therapy, FVIIa-AT, TAT and D-dimer levels were significantly higher in
APL patients compared to controls (P<0.05). FVIIa-AT progressively decreased
at T7 and T14, and dropped significantly at T28 (P<0.05 vs T0); TAT and D-
dimer also decreased starting from T7 to T28 (P<0.05 vs T0). In addition, in
peripheral blood mononuclear cells (PBMC) isolated from 9 APL patients, TF
mRNA, initially elevated compared to healthy subjects (P<0.05), significantly
decreased from T7 to T28. Interestingly, the 3 patients with thrombosis showed
lower plasma levels of FVIIa-AT compared to those without (120±50 vs 332±75
ng/ml), while TAT and D-dimer were not different between the two groups. This
might suggest FVIIa-AT as a more sensitive marker of the consumption coag-
ulopathy compared to the other markers.
Summary / Conclusion: Our study confirms a significant rate of thrombo/hem-
orrhagic events in APL patients. Plasma FVIIa-AT complex level paralleled TF
mRNA expression and may therefore be a useful surrogate tool for the TF

activity measurement in the peripheral blood. In addition, the study shows that,
among hypercoagulation markers, which are overall elevated at the onset of
APL, the ‘low’ plasma FVIIa-AT complex level is capable to distinguish patients
at the highest risk of severe THS. Although the small size of the study did not
allow to calculate the predictive value of this marker, FVIIa-AT complex may be
a promising simple candidate biomarker to test for the predictive risk of
lethal/severe THS in larger prospective studies.
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DEFERASIROX PREVENTS CARTILAGE DAMAGE FOLLOWING
HEMARTHROSIS IN HEMOPHILIC MICE, DEMONSTRATING IN VIVO THE
ROLE OF IRON IN BLOOD-INDUCED CARTILAGE DAMAGE AND PROVID-
ING A POTENTIAL TARGET FOR THERAPY.
L Nieuwenhuizen1,2,*, G Roosendaal1, S Mastbergen2, K Coeleveld2, D Bies-
ma1, F Lafeber2, R Schutgens1
1Hematology / Van Creveldkliniek, 2Rheumatology & Clinical Immunology, Uni-
versity Medical Center Utrecht, Utrecht, Netherlands

Background: Joint bleedings upon trauma or major joint surgery and in hemo-
philia result in iron-mediated synovitis and cartilage destruction.
Aims: It was evaluated whether deferasirox, an iron chelator, was able to pre-
vent the development of hemophilic synovitis and cartilage damage.
Methods: Hemophilic mice were randomly assigned to oral treatment with
deferasirox (30 mg/kg) or its vehicle (control) (30mg/kg). After two months of
pretreatment, the right knees were punctured to induce hemarthrosis. The mice
were sacrificed after another five weeks of treatment. Post-mortem, knee joints
were isolated, sectioned for histology and stained with hemotoxylin-eosin and
safranin O. Blood-induced synovitis and cartilage damage were determined by
two blinded observers. 
Results: Treatment with deferasirox resulted in a statistically significant
(P<0.01) decrease in plasma ferritin levels as compared to the control group
(823 ng/mL ±56 and 1220 ng/mL ±114, respectively). Signs of hemophilic syn-
ovitis, as assessed by the Valentino score (score 0-10), were not different
(P=0.52) when comparing the control group to the deferasirox group: score 1
(12.4% vs. 7.7%), 2 (16.7% vs. 11.5%), 3 (12.5% vs. 38.5%), 4 (29.2% vs.
19.2%), 5 (16.7% vs. 11.5%), 6 (4.2% vs. 7.7%), and 8 (8.3% vs. 3.8%). How-
ever, deferasirox treatment resulted in a statistically significant (P<0.01) reduc-
tion in cartilage damage, as assessed by the Glasson score (score 0-6), when
comparing the control group to the deferasirox group: 2 (4.2% vs. 65.4%), 3
(4.2% vs. 26.9%), 4 (20.8% vs. 7.7%),  5 (54.2% vs. 0%), and 6 (16.7% vs. 0%).
Summary / Conclusion: Treatment with deferasirox prevents cartilage dam-
age following the induction of a joint hemorrhage in hemophilic mice. This in
vivo study demonstrates the role of iron in blood-induced cartilage damage.
Moreover, these data indicate iron chelation to be a potential treatment option
to limit the development of hemophilic arthropathy.  
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MINIMAL RESIDUAL DISEASE BEFORE AND AFTER TRANSPLANTATION
FOR CHILDHOOD ACUTE LYMPHOBLASTIC LEUKEMIA: IS THERE ANY
ROOM FOR INTERVENTION?
A Balduzzi1,*, L Di Maio1, D Silvestri2, S Songia3, S Bonanomi1, A Rovelli1,
V Conter1, A Biondi1, G Cazzaniga3, M G Valsecchi2
1Pediatric Clinic, 2Centro di Ricerca in Biostatistica per l’Epidemiologia Clini-
ca, Univ. Milan Bicocca, 3Centro Ricerca Tettamanti, Fondazione Tettamanti,
Monza, Italy

Background: Allogeneic hematopoietic stem cell transplantation (HSCT) is
considered of benefit for approximately 10% of the patients who are at very-high
risk at frontline therapyand for the majority of the patients after relapse. Never-
theless, relapse remains the most frequent cause of treatment failure after
transplantation. During the last decade, the prognostic role of minimal residual
disease (MRD) has been shown in frontline protocols.and in relapse protocols,
even when MRD was used to stratify patients and tailor risk-adapted therapy.
MRD was shown as a relevant prognostic factor also in the transplantation set-
ting with higher levels of MRD before HSCT being associated with higher risk
of relapse and lower event-free survival after transplant. Pre-emptive interven-
tions after HSCT were also attempted based on MRD at HSCT.
Aims: To assess the impact of MRD before and after HSCT on outcome, and
to evaluate the impact of possible interventions in a series of consecutive ALL
patients transplanted in a single Institution.
Methods: MRD was monitored by real-time quantitative PCR of clonal patient-
specific rearrangements of Immunoglobulin and T-cell receptor genes. PCR-
MRD targets were tested for specificity and sensitivity for each patients with the
aim to select 2 targets with a sensitivity of at least 10-4 and a quantitative range
of at least 10-4 for one target and at least 5¥10-4 for the second target. RQ-PCR
analysis was performed and interpreted according to the guidelines developed
within the European Study Group for MRD detection in ALL (EuroMRD ALL).
Results: Eighty-two children and adolescents who underwent allogeneic trans-
plantation for ALL in remission (period 2001-2011,median follow-up 4.9 years)
had been assessed for MRD before and at 1,3,6,9 and 12 months after trans-
plantation. Five-year-EFS and CIR were 77.7%(SE5.7) and 11.4%(SE4.4),
respectively, for patients with pre-transplant MRD<1¥10-4(68%), versus 30.8%
(SE9.1) (P-value <0.001) and 61.5%(SE9.5) (P-value<0.001), respectively, for
those with MRD³1¥10-4(32%). Pre-transplant MRD³1¥10-4 was associated with
a 9.2-fold risk of relapse (CI 3.54-23.88; P-value<0.001) compared with patients
with MRD<1¥10-4. Patients who received pre-transplant additional chemother-
apy to reduce MRD had a 5-fold reduction of the risk of failure (hazard-ratio0.18,
95% CI 0.05-0.66, P-value=0.01). Patients who experienced MRD positivity
post-transplant did not necessarily relapse (5-year-EFS4 0.3%, SE9.3), but
had a 2.5-fold risk of failure (CI 1.05-5.75; P-value=0.04) if any level was detect-
ed in the first 100 days and 7.8-fold (CI 2.2-27.78; P-value=0.002) if detected
after 6 months. Anticipated immunosuppression-tapering according to MRD
may have improved outcome, nevertheless all patients with post-transplant
MRD³1¥10-3 ultimately relapsed, regardless of immunosuppression discontin-
uation or donor-lymphocyte infusion (Figure 1).

Figure 1. Cumulative incidence of relapse according to MRD level at trans-
plantation.

Summary and Conclusions: MRD before transplantation has the strongest
impact on relapse, additional intensified chemotherapy improves ultimate out-
come, modulation of immunosuppression may reduce the risk of relapse and
MRD positivity after transplantation does not necessarily imply relapse, most-
ly if detected early at low levels.
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A COHORT STUDY OF POST-RELAPSE/RESISTANCE SURVIVAL IN
ADULT ACUTE LYMPHOBLASTIC LEUKEMIA
T Intermesoli1,*, E Oldani1, G Rossi2, E Pogliani3, A Scattolin4, V Cassibba5,
C Agostino6, C Romani7, E Bona8, F Ciceri9, G Gianfaldoni10, D Mattei11,
E Audisio12, E Borlenghi2, M Fumagalli13, A Rambaldi1, R Bassan4
1Hematology, Hospital Papa Giovanni XXIII, Bergamo, 2Hematology, Spedali
Civili, Brescia, 3Hematology, Ospedale San Gerardo, Università Milano Bicocca,
Monza, 4Hematology, Ospedale dell’Angelo, Mestre-Venezia, 5Hematology,
Azienda Sanitaria dell’Alto Adige, Bolzano, 6Hematology, IRCCS Ospedale Mag-
giore Policlinico, Università di Milano, Milano, 7Hematology, Ospedale Oncologi-
co “A. Businico”, Cagliari, 8Hematology, A.O. ULSS-6, Vicenza, 9Hematology,
Fondazione Centro S. Raffaele del Monte Tabor, Milano, 10Hematology, A.O. Uni-
versitaria “Careggi”, Firenze, 11Hematology, A.S.O. “Santa Croce e Carle”, Cuneo,
12Hematology, Ospedale San Giovanni Battista/Università, Torino, 13Hematol-
ogy, Ospedale “San Gerardo”, Università Milano Bicocca, Monza, Italy

Background: Although outcome of adults with Philadelphia-negative (Ph-)
acute lymphoblastic leukemia (ALL) improved significantly in the last two
decades, long-term survival of refractory/relapsed (R/R) patients (pts.) remains
unsatisfactory. However, this is best analyzed in unselected patient series from
clinical studies, allowing to define limits and potential of current therapeutics,
and offer a proper comparator to newer treatment modalities. 
Aims: To analyze the long-term survival and prognostic factors for survival in an
unselected cohort of R/R Ph- ALL pts. belonging to a prospective clinical study.
Methods: Between 2000-2008, 404 ALL pts. (100 Ph+ and 304 Ph-) were
enrolled into NILG trial 09/00. Among 304 Ph- ALL pts., 161 (53%) had R/R ALL
(median age 35 years [range 16-66], 98 male, 102 B-lineage [SR 45/HR 57],
59 T-lineage [SR 19/HR 40]). 
Results: Among 161 R/R pts., 18 were refractory and 143 relapsed. One-hun-
dred and twenty-seven pts. (89%) relapsed during 1st line chemotherapy and
16 after allogeneic stem cell transplantation (SCT) in 1st CR. The median time
to relapse was 9.4 months (range 0.6-57.8); 129 pts. (90%) developed a BM
or combined relapse, 9 (6.5%) an isolated CNS relapse and 5 (3.5%) an iso-
lated extra-medullary relapse. A total of 110 pts. (77%) had an early relapse
(within 18 months from CR) and 33 (23%) a late relapse. Data about salvage
therapy were available for 160 pts.: 143 (89%) received re-induction therapy
and 17 did not. The response to salvage therapy was evaluable in 138 pts., of
whom 59 (43%) achieved a 2nd CR. The allogeneic SCT realization rate was
45% (n=65), 34 (52%) pts. receiving SCT in 2nd CR, 30 with active disease and
1 with unknown disease status. The estimated 5-year survival of the whole
population was 8%, 12% and 7% in refractory and relapsed pts., respectively,
with no significant differences according to site of relapse. However, pts. with
late relapse had a better 5-year survival, 12% vs. 5.5% in refractory or early
relapsing disease (P=0.005). Among pts. receiving any type of salvage thera-
py, those entering 2nd CR had a significantly better 5-year survival, 18% vs. 3%
in refractory pts. (P=0.0000). Estimated 5-year survival was significantly better
in transplanted pts. (20%) compared with non-transplanted pts. (1%, P=0.000),
especially when SCT was performed in remission (32% vs. 7%, P=0.008) and
in pts. suffering from late relapse (40%) (Figure 1). In univariate analysis sur-
vival was favorably affected by age ≤40 years, late relapse, achievement of 2nd

CR, and remission status at SCT. Multivariate analysis confirmed that response
to salvage therapy and realization of allogeneic SCT were the most significant
prognostic factors for survival.

Figure 1.



Summary and Conclusions: The long-term outcome of patients with R/R ALL
is highly unsatisfactory. This analysis confirms the need to obtain a second
remission and increase the number of pts. that can benefit from allogeneic
SCT, which remains the only curative option for a proportion of late relapsing
pts. New drugs are required to improve CR rate and SCT feasibility in primary
refractory pts. and the larger group of early relapsing pts.
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A SEQUENTIAL USE OF TKI, CHEMOTHERAPY AND TRANSPLANT IS
ASSOCIATED WITH HIGH COMPLETE REMISSION RATES, DISEASE-
FREE AND OVERALL SURVIVAL IN ADULT PH+ ALL. RESULTS OF THE
GIMEMA 0904 PROTOCOL
S Chiaretti1,*, A Vitale1, Al Piciocchi2, P Fazi2, F Falzetti3, F Nobile4, F Ferrara5,
M Luppi6, G La Nasa7, P de Fabritiis8, A Tedeschi9, A Maria D’arco10, R
Fanin11, C Fozza12, G Meloni1, A Negulici1, M De Propriis1, A Guarini1, L Elia1,
M Vignetti1,2, R Foà1
1Division of Hematology, Department of Cellular Biotechnologies and Hema-
tology, Sapienza University of Rome, 2GIMEMA Data Center, GIMEMA Foun-
dation, Rome, 3Hematology and Clinical Immunology Section, University of
Perugia, Perugia, 4Hematology, Azienda Ospedaliera “Bianchi-Melacrino-
Morelli”, Reggio Calabria, 5Division of Hematology and Stem Cell Transplan-
tation Unit, Cardarelli Hospital, Napoli, 6Division of Hematology, Dipartimento
di Scienze Mediche e Chirurgiche Materno-infantili e dell’Adulto, University of
Modena and Reggio Emilia, Modena, 7Bone Marrow Transplant Center, R.
Binaghi Hospital, Cagliari, 8Hematology Department, Sant’Eugenio Hospital,
Rome, 9Department of Transfusion Medicine and Division of Hematology,
Niguarda Ca’ Granda Hospital, Milan, 10Division of Oncology-Hematology,
Umberto I Hospital, Nocera Inferiore, 11Clinica Ematologica, Dipartimento di
Scienze Sperimentali e Cliniche, University of Udine, Udine, 12Institute of
Hematology, University of Sassari, Sassari, Italy

Background: The clinical scenario of Ph+ ALL, considered the most aggres-
sive form of leukemia, has changed profoundly following the introduction of 1st

and 2nd generation tyrosine kinase inhibitors (TKI). In adult Ph+ ALL, TKI have
been administered as part of the backbone of induction chemotherapy togeth-
er with conventional drugs or, as in two earlier GIMEMA studies, alone in com-
bination with steroids. The use of TKI has enabled high rates of complete
hematological remissions (CHR), also in elderly patients. In the GIMEMA 0904
protocol, adult Ph+ ALL patients (≤60 years) were initially treated in induction
and consolidation with Imatinib together with chemotherapy. This combination
was associated with unacceptable toxicity and the protocol was amended. Ima-
tinib was given as single agent, in combination with steroids, as induction ther-
apy, while chemotherapy was added as consolidation.
Aims: Aim of the study was to verify in adult Ph+ ALL the feasibility and effi-
cacy of a sequential scheme based on an induction phase with Imatinib plus
steroids, followed by a consolidation with chemotherapy plus Imatinib and,
when applicable, by a transplant procedure.
Methods: The steroid pre-phase was started from day -6, to allow central
molecular screening, up to day 31. Imatinib (600 mg) was administered from
day 1 to day 50. Patients who achieved a CHR received as consolidation ther-
apy a cycle of HAM, without discontinuing Imatinib. HAM+Imatinib was planned
also for non-responsive cases, followed by a further cycle of chemotherapy. Eli-
gible patients received an allogeneic or autologous stem cell transplant (allo-
SCT, auto-SCT). BCR-ABL1 transcript levels were normalized to the number
of ABL1 control gene and expressed as a percentage of ABL1.
Results: From July 2007 to April 2010, 51 patients have been enrolled; 23
were males and 28 females. The median age was 45.9 years (range: 16.9-
59.7) and the median WBC 28.0 ¥ 109/L (range: 1.4-597). Thirty-nine patients
had a p190 fusion transcript, 7 a p210 and 5 had both. Two patients went off-
study for medical decision and toxicity, respectively. After the steroid pre-
phase, 38 patients (79%) had a blast reduction ≥75%. At the end of induc-
tion (day 50), 47 patients (96%) had achieved a CHR, 1 had a partial
response and 1 did not respond. After HAM, also the latter 2 cases obtained
a CHR. No deaths in induction were recorded. Of the 43 patients who
received HAM, 23 underwent a SCT procedure (20 allo-SCT, 3 auto-SCT),
while 20 did not: so far, 3 relapses have occurred in the transplanted group
(13%) and 8 in the non-transplanted group (40%). Disease-free survival
(DFS) and overall survival (OS) at 36 months are 50.5% and 69.1%, respec-
tively. SCT had no significant impact on DFS, while a trend was observed for
overall survival OS (P=0.06). BCR-ABL1 transcript levels decreased during
induction therapy, with a highly significant reduction (P<0.0001) between the
onset and the end of induction. A further, non-significant, reduction was
induced by HAM. Interestingly, a log reduction >1.3 at day 50 (end of induc-
tion) was associated with an improved DFS (P=0.03) and a decreased cumu-
lative incidence of relapse (P=0.004).
Summary and Conclusions: A sequential approach with Imatinib alone in
induction, consolidated by chemotherapy plus Imatinib and followed by a SCT,
is a feasible strategy for the management of adult Ph+ ALL patients. We con-
firm the very high CHR rates following induction with a TKI as single agent with
steroids and no deaths in induction. This sequential therapeutic approach is
associated with promising DFS and OS rates.
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ACUTE LYMPHOBLASTIC LEUKEMIA IN THE ELDERLY: PROGNOSTIC
FACTORS AND COMORBIDITIES IMPACT
C Saillard1,*, A Etienne1, A Charbonnier1, E D’Incan1, J Rey1, A Chicouene1,
C Arnoulet2, M Mozziconacci2, D Blaise1, N Vey1, T Prebet1
1Hematology, 2Biopathology, Institut Paoli Calmettes, Marseille, France

Background: The prognosis of acute lymphoblastic leukemia (ALL) is poor in
the elderly, with a 5-years overall survival less than 10% for patients above 60
years old. Age is one of the most important prognostic factors.
Aims: The objective is to study the impact of comorbidities in elderly patients
treated for ALL and to correlate it with clinical, biological characteristics and out-
come.
Methods: Between 1995 and 2012, 92 consecutive patients aged of 60 years
or more with newly diagnosed ALL were referred to our institution (Institut Paoli
Calmettes, Marseille, France). Clinical, biological characteristics and treatment
strategies were retrospectively collected. Comorbidities have been assessed
according to 3 different scoring systems: the Charlson Comorbidity Index (CCI),
the Adult Comorbidity Evaluation 27 (ACE27) and the Hematopoietic Cell
Transplantation Specific Comorbidity Index (HCT-SCI).
Results: Median age was 69 years old (range 60-89). Median leukocyte and
platelet counts were 11 G/L and 47 G/L respectively. Performance status at
diagnosis was 0 or 1 in 42%, 2 or more in 41% and unknown in 17%. Comor-
bidities indexes were 0 or 1 in 79% for CCI, 95% for ACE27 and 72% for HCT-
SCI. 21% of patients had a history of previous malignancy. The most frequent
phenotype was B ALL (84%), including 53% of B2 ALL according to EGIL clas-
sification and 12% of Burkitt leukemia. Other phenotypes were biphenotypic
(10%), T ALL (2%), undifferentiated (1%) or unknown (3%). Most frequent cyto-
genetics were translocation (9;22) in 41% of cases, and normal karyotype in
14% of cases. Treatment was induction chemotherapy for 86 patients (94%),
palliative care for 4 patients (4%) or Dasatinib for one patient. In patients treat-
ed with induction chemotherapy, 25% were admitted in intensive care unit.
Only 9.5% received allogenic hematopoietic stem cell transplantation. Com-
plete remission rate after induction is 71.5%. Relapse free survival and over-
all survival are 10 and 12 months respectively. Induction mortality is 10%.
Three months mortality is 14% including 3 patients with non relapse mortality,
without any correlation between age or comorbidity. Outcome does not differ
according to performance status, phenotype or cytogenetics. We did not
demonstrate any impact of comorbidities indexes on overall survival for the
whole population. However, in Philadelphia chromosome-positive ALL, medi-
an overall survival was 23 months for patients with CCI=0 as compared with
13 months for patients with CCI=1 or more. The use of tyrosine kinase inhibitors
in Ph positive ALL after 2004 has a significant prognostic value (overall survival
23 versus 12 months, P=0.04). 18 patients (20%) are long term survivors,
including 5 bone marrow transplant recipients (Figure 1).

Figure 1.

Summary and Conclusions: Impact of comorbidity scoring in patients with
ALL seems limited to Philadelphia positive ALL. This may be related to the low
dose intensity of ALL induction regimens and a low incidence of comorbidities
in our cohort. The impact in Philadelphia positive ALL may be correlated with
the use of tyrosine kinase inhibitors that significantly improve short term sur-
vival, which allow time to develop underlying comorbidities related complica-
tions. Introduction of new drugs in the treatment of elderly ALL, such as
Asparaginase, may favors the impact of comorbidities scores in the next years.
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A PHASE I, DOSE-FINDING STUDY OF THE ORAL, DUAL PI3-
KINASE/MTOR INHIBITOR BEZ235 IN ADULT PATIENTS WITH
RELAPSED OR REFRACTORY ACUTE LEUKEMIA
L Wunderle1, F Lang1, S Badura1, A Wolf1, HnServe1, N Goekbuget1,
H Pfeifer1, G Bug1, O Ottmann1,*
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1Department of Medicine, Hematology/Oncology, University of Frankfurt, Frank-
furt, Germany

Background: Phosphatidylinositol 3-kinase (PI3K)/Akt/mammalian target of
rapamycin (mTOR) signaling plays a central role in cell proliferation, growth, and
survival and metabolism. Aberrant PI3K signaling promotes cell proliferation,
survival, and drug resistance in various malignancies including Philadelphia
chromosome positive (Ph+) chronic myeloid leukemia (CML) and acute lym-
phoblastic leukemia (ALL), B-precursor ALL other than Ph+ ALL, T-ALL and
acute myeloid leukemia (AML). BEZ235 is a potent dual pan-class I PI3K and
mTOR complex C1 and 2 inhibitor and an attractive agent for relapsed or refrac-
tory leukemias.
Aims: This phase I, open label, dose escalation study was designed to deter-
mine the dose-limiting toxicity (DLT), maximum tolerated dose (MTD) and rec-
ommended phase 2 dose (RP2D) of the investigational drug BEZ235 in pts. with
advanced acute leukemia. Secondary objectives are characterization of toler-
ability and preliminary evidence of anti-leukemic activity of BEZ235.
Methods: Inclusion criteria of this ongoing study are: adult pts. with relapsed
or refractory AML, ALL or CML-BP considered ineligible for intensive treat-
ment. Pts. with a fasting blood glucose >160mg/dl or an HbA1c >8% were
excluded. BEZ235 is administered as a single oral agent starting at 400 mg
twice daily (BID) during 28d cycles, dose escalation was based on a “rolling-
six”design. Pts. were evaluable for safety and DLT if they completed the first
28-day treatment cycle and received BEZ235 for at least 21 days. Dose esca-
lation was followed by an expansion phase at the RP2D. All pts. gave informed
written consent, the study was approved by the Ethics Committee of the Uni-
versity of Frankfurt.
Results: 18 pts. (11m, 7f), median age 65.5 years (range 30-82), have been
enrolled to date including 11 with AML, 5 with B-lin ALL, one with T-ALL and
one with CML in myeloid blast phase (CML-BP). 3 pts. were refractory and 15
had relapsed, 11 of them after allogeneic stem cell transplant (SCT). Pts. were
evaluated at two BEZ235 doses, 6 at dose level 1 (400 mg BID) and 13 at dose
level -1 (300 mg BID). AEs of all grades observed in more than 15% of pts and
considered at least possibly related to study drug included diarrhea (13 [72%]),
stomatitis/mucositis (11 [61%]), decreased appetite (7 [39%]), nausea/vomiting
(9 [50%]), abdominal cramps (3 [17%]) and perianal pain (3 [17%]). Grade 3/4
treatment-related AEs included hyperglycemia (2 [11%]), mucositis and diarrhea
(one each). No DLTs were observed, but BEZ235-related AEs in the 400 mg
BID cohort necessitated treatment interruptions in 3 of 6 pts. (stomatitis, GI
toxicity) and dose reductions to 300 mg BID in 2 pts. This dose level was con-
sidered incompatible with prolonged administration and enrollment was contin-
ued at 300 mg BID (dose level -1), which was well tolerated and selected as
the RP2D. Enrolment in the expansion cohort at 300 mg BID is ongoing. Ten
of 18 pts. evaluable for efficacy completed cycle 1, 8 pts. discontinued prema-
turely because of disease progression after a median of 8 days (5-18) of treat-
ment. Clinical responses were observed in 3 of 18 pts.: one CR ongoing after
6 mos. and one hematologic improvement (both in Ph neg. B-precursor ALL)
and stable disease of 4 mos. duration in an AML patient. Median time to pro-
gression is 28 days (5-112).
Summary and Conclusions: No formal DLTs and MTD were defined, but 400
mg BID was considered too poorly tolerable for prolonged administration. 300
mg BID was generally well tolerated and defined as the RP2D. Single-agent
activity in AML was poor, indicating that the PI3K pathway is not a sole “driver
pathway” in the majority of pts. Evidence of anti-leukemic efficacy was observed
in ALL, with one patient in ongoing CR 6 months after starting BEZ235. Com-
bination therapy may enhance the efficacy of dual PI3K–mTOR inhibitors in
advanced leukemias.
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COMPARABLE OUTCOME OF HAPLOIDENTICAL HEMATOPOIETIC CELL
TRANSPLANTATION AS POST-REMISSION THERAPY IN ADULT ACUTE
LYMPHOBLASTIC LEUKEMIA: INTERIM ANALYSIS OF PROSPECTIVE
STUDY
D Young Kim1,2,*, H Park1,3, J Lee1,2, J Lee1,2, H Park1, S Baek1, M Jeon1,
Y Lee1, Y Kang1, M Seol1, Y Lee1, K Lee1,2
1Hematology, ASAN MEDICAL CENTER, 2University of Ulsan College of Med-
icine, 3Ministry of National Defence, Seoul, Korea, Republic of Korea

Background: Although allogeneic hematopoietic cell transplantation (alloHCT)
has been generally adopted as a post-remission therapy (PRT) in adult acute
lymphoblastic leukemia (ALL), little has been known about the implication of
donor difference, especially the feasibility of third-party source such as hap-
loidentical familial donor (HFD).
Aims: We performed a prospective trial assessing the feasibility of donor-spe-
cific alloHCT protocol, including HFD as stem cell source for PRT in adult ALL.
Methods: Patients over 16 years old with ALL were enrolled in this prospective
trial in Asan Medical Center, Seoul, Korea, if he/she was in first (CR1) or second
(CR2) complete remission and agreed with alloHCT as PRT. Those who had a
matched sibling donor (MSD) received stem cell from bone marrow (BM) or
peripheral blood (PB) with conventional (CON) conditioning (age <55) consisting
of busulfan 3.2mg/kg/day¥4 days plus cyclophosphamide 60mg/kg/day¥2 days

or nonmyeloablative (NMA) one (age ≥55) consisting of fludarabine
30mg/m2/day¥6 days, busulfan 3.2mg/kg/day¥2 days, and thymoglobulin
3mg/kg/day¥3days. When MSD was unavailable, PB stem cell from unrelated
donor (UD) with full-match or acceptable mismatch and HFD was considered in
sequence with NMA conditioning irrespective of the age of patient. Mononuclear
cells were infused for PB stem cell; neither T-cell depletion nor CD34+ selection
was used for HFD-derived stem cell. Target number of infused nucleated cells
was 3.0¥108/kg for BM, 5.0¥108/kg for PB source. Cyclosporine and methotrex-
ate were used as graft-versus-host disease (GVHD) prophylaxis.
Results: Fifty patients (male:female=27:23) with median age of 31 years
(range, 16-62) who received alloHCT from Jan 2010 until Aug 2012 were includ-
ed in this interim analysis. Immunophenotype (B-/T-/mixed) was 40:4:6, 19
patients (38%) were Philadelphia-positive (Ph), and 38 ones (76%) were high-
risk by UKALL/MRC criteria. Patients in ‘advanced status’ at the initiation of con-
ditioning was 10; CR1 by salvage chemotherapy (n=1), CR2 (n=1), and relapse
(REL; n=8) which was confirmed by bone marrow examination just before con-
ditioning. ECOG performance status of all patients was ≤2. Donor groups were
MSD (n=13)/MUD (n=20)/HFD (n=17, parent [9]/off-spring [3]/sibling [5]), and
BM (n=12)/PB (n=38) was adopted as stem cell source. Eleven patients
received CON and the other ones received NMA as a conditioning. Distribution
of immunophenotype, Ph status, and risk group was not significantly different
between donor groups, except the proportion of advanced status was higher in
HFD group (35%; REL[5], CR2[1]). All patients achieved granulocyte engraft-
ment over 1¥103/μL in a median 13 (range, 11-24) days, and 47 (94%) patients
also achieved platelet engraftment over 5¥106/μL in a median 16 (range, 9-89)
days. Three patients in HFD group experienced secondary engraftment failure;
one finally relapsed and died, the others are alive in their remission status after
donor lymphocyte infusion (DLI). In terms of complication, donor difference did
not affect the incidence/severity of GVHD (acute: 34% [8% for grade≥3], chron-
ic: 36% [22% for extensive]), infection, and organ dysfunction. Among 42
patients in CR1/CR2 at the initiation of conditioning, 2-year RFS rate (78.0%
as a whole) was likely to be higher in HFD group than non-HFD (MSD+UD)
group (83.3% vs. 68.4%, P=0.615). When events were defined as
death/relapse/engraft failure/performance of DLI, 2-year EFS rate (52.2% as a
whole) was also likely to be higher in HFD group (66.7% vs. 44.8%, P=0.565).
Among all patients including those in REL, 2-year OS rate (57.3% as a whole)
was nearly in statistical significance (59.5% vs. 58.7%, P=0.053). When patients
were grouped by disease status at the initiation of conditioning, the difference
of 2-year OS rate was significance (80.6% vs. 25.0%). All of those in REL final-
ly died in their relapse/refractory status, and the median OS was 12.9 months.
Summary and Conclusions: In this study, AlloHCT strategy considering HFD
as third-party stem cell source was feasible and the outcome was satisfactory
as PRT in adult ALL. Except for the risk of engraftment failure, HFD may be con-
sidered as a feasible stem cell source for patients in their CR1/CR2 with ALL,
although salvage alloHCT was not effective for those in REL irrespective of stem
cell source. (Clinicaltrias.gov, NCT01037764).
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DISTRIBUTION OF MLL GENE REARRANGEMENTS IN A LARGE COHORT
OF INFANT ACUTE LYMPHOBLASTIC LEUKEMIA AND INFANT ACUTE
MYELOID LEUKEMIA PATIENTS
G Tsaur1,*, E Fleischman2, A Popov1, A Kustanovich3, Y Olshanskaya4,
O Plekhanova1, T Nasedkina5, I Martynkevich6, V Ovsepyan7, A Volochnik3,
T Gindina8, T Riger1, A Demina1, O Sokova2, E Shorikov1, C Meyer9,
R Marschalek9, L Saveliev10, L Fechina1
1Pediatric Oncology and Hematology Center, Regional Children’s Hospital #1,
Research Institute of Medical Cell Technologies, Ekaterinburg, 2N.N. Blokhin
Russian Cancer Research Center Russian Academy of Medical Science,
Moscow, Russian Federation, 3Belarusian Research Center for Pediatric Oncol-
ogy, Hematology and Immunology, Minsk, Belarus, 4Federal Research Institute
of Pediatric Hematology,Oncology and Immunology, 5Engelgardt Institute of
Molecular Biology Russia Academy of Science, Moscow, 6Russian Research
Institute of Hematology and Transfusiology, Saint Petersburg, 7Kirov Research
Institute of Hematology and Transfusiology, Kirov, 8R.M. Gorbacheva Memo-
rial Institute of Children Hematology and Transplantation, I.P. Pavlov State
Medical University, Saint Petersburg, Russian Federation, 9Institute of Pharma-
ceutical Biology, ZAFES, Diagnostic Center of Acute Leukemias (DCAL),
Goethe-University of Frankfurt, Frankfurt am Main, Germany, 10Ural State Med-
ical Academy, Research Institute of Medical Cell Technologies, Ekaterinburg,
Russian Federation

Background: MLL rearrangements are found in the vast majority of infant ALL
and about one half of infant AML cases.
Aims: To evaluate the distribution of MLL rearrangements among infants (<365
days) with acute leukemia (AL).
Methods: 175 infants (117 ALL cases, 57 AML cases and 1 acute undifferen-
tiated leukemia case) were included in the current study. 11q23/MLL rearrange-
ments were detected by chromosome banding analysis (CBA), fluorescence in-
situ hybridization (FISH) and reverse-transcriptase PCR (RT-PCR). In 57 cas-
es genomic DNA breakpoint was detected in MLL and translocation partner
genes by long-distance inverse PCR (LDI-PCR).
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Results: 11q23/MLL rearrangements were revealed in 74 ALL patients
(63.2%). Among this group MLL-AF4 was detected in the majority of cases
(52.7%), less frequently were found MLL-MLLT1 (18.9%), MLL-MLLT3
(13.5%), MLL-MLLT10 (6.8%), MLL-EPS15 (6.8%) and others. Children
under 6 months of age with ALL had significantly higher incidence of MLL
rearrangements in comparison with older infants (84.0% vs. 47.8%, P<0.001).
MLL-positive patients more frequently had BI-ALL and less frequently BII-ALL
than infants without these rearrangements (P<0.001 for both). Fusion gene
transcripts were sequenced in 35 MLL-rearranged ALL cases. Depending
on breakpoint position within MLL and partner genes we detected 7 different
types of MLL-AF4 fusion gene transcripts, 3 types of MLL-MLLT1, 3 types of
MLL-MLLT3, 2 types of MLL-EPS15. The most common fusion site within
MLL gene in ALL patients was exon11, revealed in 20 cases (57.1%). It was
confirmed by LDI-PCR, that in addition to common breakpoint location in
MLL gene (21 out of 41 cases in intron 11), allowed to reveal less frequent
breakpoint sites like intron 10 (6 cases), intron 9 (5 cases), intron 12 (1 case),
intron 7 (1 case). MLL rearrangements were found in 28 AML cases (49.1%).
In AML patients the most common MLL rearrangements were MLL-MLLT10
(32.1% of cases) and MLL-MLLT3 (28.6%). Other ones were detected less
frequently. In AML frequency of MLL rearrangements was similar in children
younger and older than 6 months (P=0.904). Among MLL-positive cases AML
M5 was detected significantly more often and AML M7 significantly less fre-
quent than in MLL-negative patients (P=0.024 and P=0.001, corresponding-
ly). The most common breakpoint location within MLL gene in AML patients
was intron9, detected in 6 out of 15 cases (40.0%). Additional chromosomal
abnormalities were revealed in 7 out of 21 MLL-positive AML patients with
known karyotype (33%), while complex karyotype was detected in 5 cases
(24%). Application of LDI-PCR allowed to verify rare MLL rearrangements,
including MLL-AFF3 (1 ALL case), MLL-MYO1F (2 AML cases), MLL-SEPT6
(1 AML case), MLL-SEPT9 (1 AML case). In 4 ALL and 3 AML patients MLL
rearrangements with concurrent 3’-deletion of MLL gene were found. 3’-dele-
tion of MLL was not associated with breakpoint position in MLL gene and type
of translocation partner gene. None of the patients with 3’-deletions had recip-
rocal fusion gene. Based on LDI-PCR data we assessed several mecha-
nisms of fusion gene formation. Reciprocal translocations were detected in
43 cases, 3-way translocations in 6 cases, inversions in 6 cases, combina-
tion of inversion and insertion in 2 cases.
Summary and Conclusions: In the current study we described some specif-
ic features of MLL rearrangements in a large cohort of infant AL patients.
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MRD LEVEL ANALYSIS IN ADULT ALL PATIENTS. ANALYSIS OF THE
CZECH LEUKEMIA STUDY GROUP–FOR LIFE (CELL)
C Šálek1,*, F Folber2, E Froňková3, B Procházka1, P Cetkovský1, Ji Mayer2,
M Doubek2
1Institute of Hematology and Blood Transfusion, Praha2, 2Department of Inter-
nal Medicine-Hematooncology, University Hospital in Brno and Masaryk Uni-
versity, Brno, 3Department of Pediatric Hematology and Oncology, Charles
University and University Hospital Motol, Praha5, Czech Republic

Background: Ninety-two patients with adult ALL were treated in two major
centres in the Czech Republic in 2007–2012. Median age at diagnosis was 37.8
mos. Patients ≤55 yrs. of age were treated according to GMALL 07/2003 pro-
tocol, treatment of older patients was not standardised. MRD levels were mon-
itored in bone marrow at clearly defined timepoints.
Aims: To evaluate prognostic impact of MRD load at different timepoints of the
therapy on overall suvival (OS).
Methods: The search for PCR target was performed in 85 pts. PCR marker was
found in 78/85 (92%) pts. In 30/85 (35.5%) pts. a fusion gene was found
(BCR/ABL in 24 pts., MLL/AF4 in 6 pts.), Ig/TCR rearrangements were moni-
tored in 48/85 (56.5%) pts.. The search for Ig/TCR was undertaken in the group
without fusion gene only; the success rate for Ig/TCR detection was 87% (48/55
pts.). MRD negativity (MRDneg) was defined as whatever value <10-4 when out-
side of quantitative range.
Results: Patients reaching MRDneg after the first course of chemotherapy (day
26) had 3 yrs. OS 78%, n=30 (vs. 52%, n=37) with median survival not reached
(vs. 52 mos.) (P=0.036), median time to relapse was not reached (NR) (vs. 34
mos.) (P=0.012). Patients reaching MRDneg after the second induction thera-
py (day 46) had 3 yrs. OS 77%, n=44 (vs. 46%, n=24) with median survival not
reached (vs. 30 mos.) (P=0.023), median time to relapse was NR (vs. 34 mos.)
(P=0.066). Patients who were MRDneg at the beginning of consolidation ther-
apy (after previous 2 induction cycles, week 11) had 3 yrs. OS 80%, n=40 (vs.
48%, n=15) with median survival not reached (vs. 30 mos.) (P=0.007), medi-
an time to relapse was NR (vs. 10 mos.) (P<0.001). Of 34 pts. who were indi-
cated to alo-HSCT, 24 pts. were MRDneg prior to HSCT. Three-year-OS in
MRDneg group was 82% (vs. 45%), median survival NR (vs. 24 mos.)
(P=0.034), median time to relapse was NR (vs. 10 mos.) (P=0.005). All 4 pts.
who remained MRDpos after the alo-HSCT relapsed in median of 7 mos
(P<0.001); median OS was 22 mos. (P=0.005). The mean time to MRD nega-
tivity was significantly longer in BCR/ABL+ ALL (105 days) than in other types
of B-ALL (44 days) and T-ALL (56 days) (P=0.002).

Summary and Conclusions: MRD load after the first induction cycle and at
the beginning of consolidation therapy has prognostic significance regarding
OS and relapse free survival. MRD load prior to alo-HSCT is of prognostic
impact as well. MRDpos status within 3 months after the HSCT defines the
group with especially unfavorable prognosis. MRD response in BCR/ABL+ ALL
is significantly slower than in other adult ALL subgroups.
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FLUDARABINE, ARA-C AND LIPOSOMAL DAUNORUBICIN (FLAD) PLUS
HEMOPOIETIC STEM CELL TRANSPLANT (HSCT) AS SALVAGE THER-
APY IN PATIENTS WITH RELAPSED-REFRACTORY ACUTE LYM-
PHOBLASTIC LEUKEMIA
M Clavio1,*, E De Astis1, F Guolo1, P Minetto1, A Ghiso1, F Cruciani1,
F Ballerini1, M Miglino1, G Pastori1, L Mitscheunig1, M Bergamaschi1,
S Aquino1, A Bacigalupo1, M Gobbi1
1Clinical Hematology, IRCCS Ospedale S Martino - IST Genova, Genova, Italy

Background: Patients with relapsed or refractory acute lymphoblastic
leukaemia (ALL),have a poor outcome, that is even worse if relapse occurs ear-
ly or if patients have been previously transplanted and poor risk karyotype is
present. Therapeutic options are generally uneffective and badly tolerated and
clinical trials with new drugs are lacking. Usually in such patients the achieve-
ment of a second remission is followed by hemopoietic stem cell transplant
(HSCT). As is known, the absence of active disease before transplantation
and the low toxicity of the previous salvage treatment positively affect HSCT
outcome. The use of daunoxome (a formulation consisting of daunorubicin as
a citrate salt entrapped within liposomes) may reduce drug-induced cardiotox-
icity and increase delivery of daunorubicin to leukemic cell. We previously
showed that the association of fludarabine, Ara-C and Daunoxome (FLAD) is
well tolerated and effective in both poor risk AML and ALL and may allow to
deliver BMT in complete remission in a group of patients.
Aims: The aim of this study is to review our overall experience with FLAD as
salvage therapy of ALL and to evaluate its usefulness as bridging therapy to
stem cell transplant.
Methods: The regimen consisted of three-days treatment with a 30-minute
infusion of Fludarabine 30 mg/sqm followed 4 hours later by a 4 hour infusion
of Ara-C 2 g /sqm and a 60 minute infusion of DNX 100 mg/sqm. Patients in
CR or PR after FLAD induction received a further identical consolidation course
and underwent HSCT if aged 60 or less and an HLA matched or haploidenti-
cal donor was available. Thirty-five patients with refractory (n. 12) or relapsed
(n. 23, 4 after allogeneic BMT) ALL have been included in the trial. Median age
was 34 years (range 13-76) and patients had received a median of 3 prior reg-
imens (range 1-7).
Results: Three patients died of infection during therapy (8%). FLAD was well tol-
erated by most patients; eleven cases of fever with seven sepsi were observed;
none cardiac complications and severe mucositis were recorded. Sixty per cent
of relapsed and 66% of refractory ALL achieved CR. Six out of 11 ALL patients
who were refractory to HYPERCVAD regimen achieved CR. Neither disease
status before FLAD, nor karyotype or age affected the probability of obtaining a
CR. Fourteen patients out of 30 aged 60 or less (46%) underwent HSCT (13 in
CR, 1 in PR). In recent years we have observed that the percentage of patients
who can receive salvage HSCT is more than doubled (31% and 72% before and
after 01-1-2010, respectively).Donors were 6 HLA identical siblings, 7 haploiden-
tical siblings, and 1 matched unrelated donor. Median DFS was 7 months (range
2-109); median OS was 8 months (range 1-120).
Summary and Conclusions: Our experience in a series of patients with very
severe prognosis shows that FLAD is a feasible and effective salvage treatment
for patients with relapsed and refractory ALL.The high remission rate, the low
toxicity of the regimen with fast haematological recovery and the progress in
haploidentical HSCT allows an increasing proportion of these patients to ben-
efit of BMT in CR, thus improving survival.
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POOR OUTCOME OF TCF3-PBX1 DESPITE ITS ASSOCIATION WITH
FAVORABLE RISK FACTORS STRESSES THE NEED FOR INTENSIFIED
REMISSION THERAPY FOR PATIENTS OF THIS GENETIC SUBGROUP IN
ADULT ACUTE LYMPHOID LEUKEMIA
Z Iqbal1,2,3,*, N Sabir1, M Iqbal1,4,5, A Tashfeen1, A Aleem6, A Mukhtar Khalid2,
T Akhtar1
1Hematology, Oncology and Pharmaco-genetic Engineering Sciences
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National Surgical Centre, Bishkek, Kyrgyzstan, 6Division of Hematology/Oncol-
ogy, Department of Medicine, School of Medicine and KKUH, King Saud Uni-
versity, Riyadh, Saudi Arabia
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Background: Adult Acute lymphoblastic leukemia (ALL) is a genetically het-
erogeneous disease with very poor survival. It involves many genetic abnormal-
ities, many of which lead to formation of fusion oncogenes (FGs) which have
an established role in leukemogenesis (Harrison & Foroni, 2002). Although role
of FGs in prognostic stratification and drug selection is well characterized in
pediatric ALL, the role of FGs in adult ALL is not well established (Moorman et
al., 2007) except BCR-ABL and MLL-AF4.
Aims: Therefore, objective of this study was to study the association of FGs
with disease biology and clinical pattern.
Methods: We employed RT-PCR and interphase FISH to study the distribution
of five most common FGs (BCR-ABL, MLL-AF4, ETV6-RUNX11, TCF3-PBX1
and SIL-TAL1) and their association with clinical characteristics and treatment out-
come in 208 adult ALL patients from 2002-2010. Written informed consent was
obtained from patients. All patients were treated with MRC UKALL XII protocol.
Results: Overall survival (OS) and relapse free survival (RFS) were 26.17 and
11.147 months, respectively. FGs were detected in 78.8% (164/208) patients.
Subjects with SIL-TAL1 (35.36%) showed lymphadenopathy (which is rare in
adult ALL), frequent organomegaly, low platelets count and poor survival. BCR-
ABL positive patients (20.3%) presented with high total leukocyte count (TLC),
prominent splenomegaly, low platelets count (P-value <0.001), poor survival
(OS & RFS 9.3 & 6.3 months, respectively) and 10% less chances of 4-6 week
remission as compared to those with negative BCR-ABL status. MLL-AF4
(12.19%) was associated with elevated TLC, organomegaly, frequent CNS
involvement, and a poor clinical outcome (OS=8.8 months). Surprisingly, ETV6-
RUNX1 was least represented with frequency of 4.8% (10/208), and was most-
ly associated with low TLC, less common organomegaly, high CR rates and
higher OS (30.2 months). However, long term survival of ETV6-RUNX1 was
negatively affected by frequent late relapses. Frequency of TCF3-PBX1 was
higher (16.3%, 34/208) than reported worldwide (3%). This genetic subgroup
was associated with younger age (59%), lower TLC (82%), platelet count high-
er than 50×109/l (12/17, 71%), less common hepatomegaly (2/17, 12%), less
common splenomegaly (3/17, 18%), early CR (11/17, 65%), indicating a favor-
able prognosis. However high relapse rate (13/17, 76.1%) and shorter OS (11.6
months) were observed in TCF3-PBX1 positive patients.
Summary and Conclusions: High relapse rates and shorter OS despite favor-
able prognosis evident by clinical features at presentation and high 4-week CR
in 65% of TCF3-PBX1 positive patients highlight the need for differential genet-
ic diagnosis at presentation and intensified remission induction treatment in
this sub-group of patients (Foa et al., 2003). Our data is in accordance with
recent reports (Burmeister et al., 2010). This, along with lower frequency of
ETV6-RUNX1, higher MLL-AF4 frequency (9.7%) and association of SIL-TAL1
with lymphadenopathy (which can help in differential diagnosis of this genetic
subgroup of adult ALL in low-resourced countries) in our patients, reflect eth-
nic differences in disease biology and treatment outcome in adult ALL (Burmeis-
ter et al., 2010). Overall high percentage of poor prognostic FGs in study sub-
jects partially explains the overall poor outcome of adult ALL in our country.
Therefore, we recommend the molecular testing for ALL FGs in routine clinical
settings at diagnosis and its implication in prognostic stratification and drug
selection during various phases of treatment. It also indicates the need for high-
throughput molecular analysis of different ALL genotypes for elucidating the
mechanism of leukemogenesis and its implication in finding novel targeted ther-
apies for adult ALL.
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CLINICAL OUTCOME OF T- ACUTE LYMPHOBLASTIC LEUKEMIA/ LYM-
PHOMA (T-ALL/T-LBL): THE BOLOGNA EXPERIENCE
M Abbenante1,*, C Papayannidis1, I Iacobucci 1, C Sartor1, S Paolini1,
E Ottaviani 1, A Lonetti 1, S Parisi1, A Ferrari1, V Guadagnuolo 1, N Testoni1,
M Cavo1, G Martinelli1
1Institute of Hematology “L. e A. Seràgnoli”, Bologna, Italy

Background: Precursor T cell ALL/LBL occurs most frequently in late child-
hood, adolescence, and young adulthood, with a 2:1 male predominance; it
comprises 15 and 25 percent of childhood and adult ALL, respectively, and 2
percent of adult non-Hodgkin lymphoma. In adult patients prognosis is poor, due
to the high incidence of relapse even after allogenic stem cell transplantation.
Aims: To identify new targets, to optimize therapy, to reduce toxicity and to
improve clinical outcome.
Methods: We retrospectively analysed and currently report clinical outcome
results about 52 newly diagnosed and younger than 60 years T-ALL patients
(median age 30 years, range 14-73 years) treated, from 2006 to 2012 according
to standard chemotherapy regimen, including adapted pediatric-like schedule,
BFM protocol, and adult schedules. After induction, all the patients underwent
consolidation for at least one course. All the patients shared the same strategy
for intensification, that consisted, when available, in allogenic or autologous stem
cell transplantation. Detailed data about cytogenetics and molecular biology will
be provided on site. Durations of complete remission (CR) and overall survival
(OS) were estimated according to the Kaplan-Meier method. The CR duration was
calculated from start of CR to first evidence of disease recurrence.
Results: Informed consent was obtained; after a single induction course 41/52
patients obtained a CR (78.8%) and 2 patients a partial remission (PR) (3.8%)

for an overall response rate (ORR) of 82.6%. Seven patients (13.4%) had resist-
ant disease, and 2 (3.8%) died during induction. After a median follow-up of 22.7
months, 19 patients (36.5%) are still in CR. The median CR duration and OS
were 12.3 and 23.15 months, respectively. The most common grade 3 adverse
events included gastro-intestinal toxicities (i.e. nausea, vomiting, mucositis and
diarrhoea) and liver dysfunction.
Summary and Conclusions: Our analysis confirms, in line with literature data, that,
despite intensive chemotherapeutic treatments and stem cell transplantation, T-ALL
and T-LBL adult patients still show a bad prognosis. The relatively satisfying induc-
tion remission rate is followed, in most cases, by a high relapse rate. Therefore, a
molecular stratification approach, based on gene-expression profile analysis (Fer-
rando et al., Cancer Cell 2002) should be routinely performed, in order to identify new
targets, to optimize therapy, to reduce toxicity and to improve clinical outcome.
Acknowledgments: Work supported by European LeukemiaNet, AIRC, AIL,
PRIN, University of Bologna, Fondazione del Monte di Bologna e Ravenna, FP7
NGS-PTL project.
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ENCOURAGING SURVIVAL IN T-CELL ACUTE LYMPHOBLASTIC
LEUKEMIA - RESULTS OF RUSSIAN ACUTE LYMPHOBLASTIC
LEUKEMIA (RALL) STUDY GROUP
E Parovichnikova1,*, G Kliasova2, A Sokolov3, V Troitskaya3, L Kuzmina1,
S Kravchenko4, S Bondarenko5, E Karyakina6, O Baranova7, VnLapin8,
T Ryltzova9, L Gavrilova10, Al Pristupa11, T Kaporskaya12, T Zagoskina13,
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1Bone Marrow Transplant Department, 2Microbiology Department, 3Hematol-
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Research Center for Hematology, Moscow, 5State Medical University, 6Hema-
tology Department, City Hospital №15, St. Petersburg, 7National Oncological
Center, Moscow, 8Hematology Department, Regional Clinical Hospital,
Yaroslavl, 9Regional Clinical Hospital, Tula, 10Regional Clinical Hospital, Saran-
sk, 11Regional Clinical Hospital, Ryasan, 12Regional Clinical Hospital, Irkutsk,
13Regional Clinical Hospital, Kirov, 14National Research Center for Hematol-
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Background: T-cell ALL is a heterogeneous disease regarding biological fea-
tures and long-term outcome. We have evaluated the characteristics and 3-
years survival rates of T-ALL patients treated within Russian prospective mul-
ticenter trial ALL-2009 (ClinicalTrials.gov public site; NCT01193933). 
Aims: The main principle of the protocol (ASH, 2012, poster 2572) was no
aggressive but non-interruption treatment with prolonged L-asparaginase
(Σ=590.000 IU), and autologous HSCT with BEAM conditioning followed by
maintenance in T-cell ALL pts without HLA-identical donors.
Methods: From Nov, 2008, till Jan, 2013, 29 centers enrolled 203 ALL pts:
63,6%=B-lin, 35,3%=T-lin,1,1%=biphenotypic. Median age in T-ALL pts was 28
y (15-54); male gender prevailed - 24f/46m, L -24,5*109/l (0,8-313), b/m blast
- 75,5%(0,1-99), LDH -995 UI (131-11000). 32 (47,1%) pts had early T-ALL (T-
I/II), 31 (42,9%) - thymic (T-III), 7 (10%) - mature (T-IV). Cytogenetics was
available in 50% of pts (n=35) and 43% of them (n=15) had normal karyotype
(NK). T-I/II was characterized by more frequent bone marrow involvement
(P=0,01), T-IV - mediastinum involvement (P=0,05). The analysis was per-
formed in Jan, 2013. Induction and follow-up data were available in 58 pts.
Results: CR was achieved in 100% of T-III (26/26) vs 72% in T-I/II (18/25) and
71,4% (5/7) in T-IV (P=0.01). Late responses were more frequent in early T-ALL
(CR after the 1st/2nd phase n=13/5) comparing to T-III (22/4) and T-IV (4/1). Induc-
tion death occurred only in early T-ALL pts - 16% (P=0.01). Primary resistance and
even progression during induction was registered in T-I/II (12%) and T-IV (28,6%).
15 pts were transplanted (3-allo, 12-auto), non of them relapsed so far, compar-
ing with 21,4% relapses in no transplanted group (P=0.05). Comparing 3-years
overall and disease-free survival in T-cell-subgroups we did not find any differences
so far: OS=67,8%(T-I/II), 72,4%(T-III), 71,4%(T-IV) and DFS=79,4%(T-I/II),
71,9%(T-III), 100%(T-IV). In a multivariate analysis no variable from the list (age,
gender, T-ALL type, initial WBC, LDH, b/m blasts, karyotype, time to CR, L-
asparaginase cessation, HSCT) was found that significantly influenced survival.
Summary and Conclusions: Our data demonstrate that early T-all is charac-
terized by lower CR rate, more frequent refractory (even progressing) disease
and higher early death rate. Thymic ALL is the most favorable subtype regard-
ing induction results. Regardless these differences the survival rates were quite
similarly good. We assume that the analyzed group is small, but promising long
term results in different T-ALL categories suggest that ALL-2009 protocol
approach - no aggressive but non-interruption treatment - is highly effective,
nontoxic and reproducible. 
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FLOW CYTOMETRIC INVESTIGATION OF CENTRAL NERVOUS SYSTEM
INVOLVEMENT IN CHILDHOOD ACUTE LEUKEMIAS
A Popov1,2,*, T Verzhbitskaya1,2, G Tsaur1,2, A Tomilov1,3, O Streneva1,2,
O Khlebnikova1, E Shorikov1,2, S Leonid1,2,3, L Fechina1,2
1Pediatric Oncology and Hematology Center, Regional Children Hospital,
2Research Institute of Medical Cell Technologies, 3Ural State Medical Acade-
my, Ekaterinburg, Russian Federation

Background: Central nervous system (CNS) involvement is one of the impor-
tant risk factors in childhood acute leukemia (AL). Tumor cells detection in
cerebrospinal fluid (CSF) is one of the main signs of CNS lesion. Traditionally
blasts presence in CSF is assessed by conventional cytomorphology (CM) of
cytospin slides. However, sensitivity of this method is relatively low. Flow cytom-
etry (FC) having a higher sensitivity could provide better diagnostic applicabil-
ity for CSF blasts detection.
Aims: To compare results of tumor cells detection in CSF of children with AL
by flow FC and CM.
Methods: 183 samples from 52 boys and 31 girls aged from 5 months to 15
years with different types of acute lymphoblastic leukemia (ALL) (77 patients),
acute myeloid leukemia (AML) (5 patients) and acute biphenotypic leukemia
(1 patient) were investigated. 17 positive samples obtained by traumatic lum-
bar puncture were excluded from analysis because tumor blasts were also
detected in peripheral blood. Comparison between FC and CM data was per-
formed in 166 samples. Among these samples 61 was taken at the time of ini-
tial diagnostics, 34–during AL follow-up, 17–at relapse and 54–during relapse
monitoring. Monoclonal antibodies panels were constructed according to
immunophenotype of tumor cells in bone marrow.
Results: In 24 out of 166 samples (14.5%) tumor cells were detected by CM. In
all these cases blasts were also found by FC, while FC allowed finding blasts in
other 35 samples. Thus the total number of FC-positive samples was 59 out of
166 (35.5%). This frequency was significantly higher than rate of CM-positive cas-
es (р <0.0001). Among initial diagnostics samples there were 20 FC-positive and
only 10 CM-positive patients (32.8% vs. 16.1%, P=0.0585). At relapse 9 (52.9%)
patients were FC-positive, while 6 (35.3%) were CM-positive (P=0.4897). In both
B-lineage and T-lineage ALL, analyzed separately, FC detected blasts in CSF fre-
quently than CM (P=0.0098 and P=0.0002 respectively). Absolute blast count in
1 mL in CSF samples, positive by both methods was significantly higher than in
samples, positive only by FC (median=418, range 8-158171 and median=34,
range 5-2762 respectively, р=0.0002). Thus FC allows detecting tumor cells in
CSF much more frequently than conventional CM, which could be explained main-
ly by higher FC sensitivity. Moreover FC is applicable also for qualitative and
quantitative monitoring of CNS lesion. Nevertheless prognostic impact of FC CSF
investigation is questionable. Among 13 patients in whom discordant results were
obtained in initial diagnostics samples and at relapse, only for one patient risk strat-
ification could have been changed. For all other patients there were other risk fac-
tors, that decreased significance of FC leukemic blast detection in CSF.
Summary and Conclusions: Flow cytometry allows more frequent detection of
tumor blasts in CSF of children with AL, while prognostic significance of these find-
ings is still unclear and needs to be confirmed in large prospective trials.
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FOUR YEARS EXPERIENCE WITH HYPER-CVAD TREATMENT OF ADULT
T-CELL ACUTE LYMPHOBLASTIC LEUKEMIA IN SWEDEN. POPULA-
TION-BASED DATA
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Stockholm, 4Department of Hematology and Coagulation, Sahlgrenska Univer-
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Stockholm, 6Department of Hematology, Skåne University Hospital, Lund,
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Background: Hyper-CVAD (fractionated cyclophosphamide, vincristine, dox-
orubicin, and dexamethasone alternating with cycles of high-dose methotrex-
ate and cytarabine) has shown promising results in adult T-cell Acute Lym-
phoblastic Leukemia (T-ALL). The protocol was introduced as standard treat-
ment of T-ALL in Sweden in October 2002 and was recommended until Sep-
tember 2006 in the national guidelines from the Swedish Adult ALL Group. 
Aims: Assessment of efficacy of Hyper-CVAD in adults with T-ALL in a popu-
lation based cohort. 
Methods: 24 patients with T-ALL diagnosis were prospectively reported to the
Swedish Adult Acute Leukemia Registry between October 2002 and Septem-
ber 2006. Missing data were complemented retrospectively. Hyper-CVAD was
recommended to all patients without severe comorbidity. Allogeneic stem cell
transplantation (SCT) was recommended for patients with high-risk disease:

white blood cell count >100×109/L, complete remission (CR) achievement after
more than two courses, high minimal residual disease level, and relapsed dis-
ease (after CR2 achievement). In patients without high-risk factors mainte-
nance therapy was given with per oral mercaptopurine and methotrexate for
two years including reinduction courses: daunorubicine, vincristine and pred-
nisolone every second month (1st year) and cytarabine, thioguanine and pred-
nisolone every third month (2nd year). 
Results: Totally 24 patients were reported. Four patients were treated with pal-
liative intention, and were excluded from further analysis, as was one with sar-
coma and secondary T-ALL. The remaining 19 patients (15 men and 4 women)
were treated according to Hyper-CVAD protocol. The median age at diagnosis
in this group was 32 years (range 18-72). CR was obtained in 17/19 (89%)
patients and in additionally one after salvage with nelarabine. 5 year overall sur-
vival (OS) and leukemia free survival were 34% (95%CI: 10-56) and 26% (95%CI:
7-46) respectively. Allogeneic SCT was performed upfront in four patients (includ-
ing one without CR achievement) with two patients becoming long-term sur-
vivors. 14/15 (93%) of patients not transplanted in CR1 completed the Hyper-
CVAD protocol (8 courses). One patient received two courses only due to agran-
ulocytosis and invasive candidiasis. 5 year OS and leukemia free survival for the
15 patients were 30% (95%CI: 5-55) and 20% (95%CI: 0-40) respectively. 12/15
(80%) patients relapsed after median 9 months (range 2-23) from CR1 achieve-
ment. Six of them received allogeneic SCT in CR2 with three still alive. All six
relapsed and not transplanted patients died after median 2.5 months (range 1-
6) from relapse. Age >35 years influenced survival negatively (HR 5.1, 95%CI:
1.55-16.7) and there were no long-term survivors in this older group (N-7) except
one (aged 72) who died after 91 months in CR1 compared to 58% (95%CI: 30-
86) OS at 5 years in 12 younger patients. 5 year OS in all transplanted patients
(N-10: sibling donor-4, unrelated-5, cord blood-1) was 50% (95%CI: 19-81) com-
pared to 17% in nine non-transplanted (HR 2.76, 95%CI: 0.86-8.84). Only
1/7(14%) of patients aged >35 years received allogeneic SCT (in CR2) compared
to 9/12 (75%) in the younger patients (P=0.01, chi-square test).
Summary and Conclusions: The results of treatment with Hyper-CVAD without
any subsequent SCT were discouraging especially regarding patients >35 years
although the number of patients was small. The protocol is no longer recommend-
ed in Sweden. The efficacy of upfront allogeneic SCT cannot be assessed in this
study but the procedure emerges as a possible treatment after relapse.
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POST INDUCTION TREATMENT OF PHILADELPHIE POSITIVE CHROMO-
SOME ALL: TKI BASED-INTENSIVE CHEMOTHERAPY OR ALLOHSCT ?
J Konopacki1,*, P Arnautou1, M Kerbout1, A Segot1, B Souleau1, D Bories2,
M Chueca3, J Lataillade3, V Foissaud4, T De Revel1, J Malfuson1
1hematology, HIA PERCY, CLAMART, 2molecular biology, CHU H. MONDOR,
CRETEIL, 3laboratory of cellular therapy, CTSA, 4laboratory of biology, HIA
PERCY, CLAMART, France

Background: Allogenic Hematopoïetic Stem Cells Transplantation (AlloHSCT)
represents the standard treatment of Philadelphie chromosome Positive Acute
Lymphoblastic Leukemia (Ph+ALL)1. Recently, Tyrosine Kinase Inhibitor (TKI)-
based strategy combined with intensive chemotherapy had improved the out-
comes of patients treated for a Ph+ALL 2. Post remission consolidation and
maintenance therapy comprising TKI instead of alloHSCT has not been eval-
uated in patients with Ph+ALL. However, in some studies in which transplan-
tation has not been performed, excellent overall survival (OS) and disease free
survival (DFS) were reported.3
Aims: The aim of our study was first to compare alloHSCT and maintenance
TKI treatment in patients with Ph+ALL and secondly, to show that when trans-
plant is not a possible option, targeted therapies can permit long-term complete
molecular response (mCR).
Methods: We retrospectively analysed all the patients treated for a Ph+ALL
between March 2004 and July 2012 in our department, with a TKI (Imatinib or
Dasatinib) chemotherapy strategy combination (Hyper-CVAD or GRAALL rec-
ommendations chemotherapy). 
Results: Eighteen patients with a median age of 53 years (range: 29-71) were
treated with Imatinib (n=13) or with Dasatinib (n=5) based chemotherapy. Eight
patients received chemotherapy and TKI treatment (chemo group) without
transplant because of age (n=7) or no donor (n=1) and 10 patients underwent
alloHSCT (5 sibling, 3 unrelated donor and 2 umbilical cord blood). Patients in
the chemo group were significantly older (median age: 63 years vs 46 years,
P<0,001). Median time from diagnosis to HSCT was 6 months (range 4-12).
Median white blood cells count in alloHSCT group at diagnosis was higher
than in chemo group (median10,46 10.9 /L, range1,23- 240,39 vs4,98 10.9 /L,
range:2,63- 214,5). No patient had central nervous system involvement in the
chemo group and only one in the alloHSCT group. All but one patient in the
chemo group had high LDH level (>440 UI/L). Additional cytogenetic abnormal-
ities were found in 3 patients (deletion of chromosome 7 for 2 of them, one in
each group). After induction chemotherapy, mCR was reached in eleven
patients (4 in the alloHSCT group and 7 in the chemo group with a median dura-
tion of6,8 months; range1,3- 17). Only one patient in the chemo group never
reached a mCR. Relapse occurred for six patients: 5 in the alloHSCT group in
a median duration of 8 months from the transplant (range 6-21 months) and
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17 months from diagnosis (range 12-26 months) and 1 in the chemo group in
a median duration from the diagnosis of7,5 months. Five patients died second-
ary to relapse (4 in the alloHSCT group and 1 in the chemo group). One patient
developed a fatal Pneumocystis infection and one died secondary to glioblas-
toma. The median OS is 56 months (45 months in the alloHSCT group and no
reached in the chemo group). With a median follow up of 30 months (range 9-
83), the estimated 30 months-OS is 70%, 62% and 70% (respectively for all
patients, alloHSCT and chemo group) (Figure 1). 

Figure 1. 

Summary and Conclusions: AlloHSCT is still the standard post-induction
treatment of Ph+ALL patients. However, the outcomes of intensive chemother-
apy have improved at the TKI era. Although this study concern a small sample
size, our results show that good outcomes can be achieved without alloHSCT
and suggest the choice of maintenance treatment instead of reduced intensity
conditioning alloHSCT in patients with advancing age.
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ADULT MIXED-PHENOTYPE ACUTE LEUKEMIA ACCORDING TO THE
WHO 2008 CLASSIFICATION–A SINGLE CENTER EXPERIENCE
C Moreira1,*, N Domingues1, I Moreira1, I Oliveira1, A Martins1, L Viterbo1,
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tugues de Oncologia do Porto, Porto, Portugal

Background: Mixed-phenotype acute leukemia (MPAL) is a rare disease (2-
5% of all leukemias) and represents a heterogeneous category of acute
leukemias that show expression of a combination of antigens of different line-
ages. For many years, the diagnostic criteria were based on the scoring sys-
tem proposed by the European Group for the Immunological classification of
Leukemias (EGIL). More recently, in 2008, the WHO adopted new criteria for
the diagnosis of MPAL which are based on the expression of strictly specific T-
lymphoid (cytoplasmic CD3) and myeloid (MPO) antigens, the later by flow
cytometry or cytochemistry and/ or clear evidence of monocytic differentiation;
B-cell lineage assignment in MPAL relies on the strong expression of CD19
together with another B-cell associated marker, or in cases with weak CD19,
on the expression of at least 3 B-lineages markers.

Aims: To describe the clinical features and response to therapy in 13 cases of
MPAL.
Methods: A total of 403 patients were diagnosed with Acute Leukemia in our
department between January 1998 and December 2010. We identified 13
patients who met the WHO 2008 criteria for MPAL. Data regarding their clini-
cal features at diagnosis, morphology according to the French-American-British
(FAB) classification, immunophenotype characteristics by flow cytometry and
karyotype analysis were collected. Overall survival (OS) and disease-free sur-
vival (DFS) were obtained by the Kaplan-Meier method. Statistical analysis
was performed using SPSSv20.
Results: MPAL represented 3.2% of the Acute Leukemias diagnosed in our
Department over a 13-year period. Of the 13 patients analyzed, there was a pre-
dominance of the male gender (11; 84.6%); median age was 39.0 years
(15.2–64.7). At diagnosis, median leukocyte count was 11.8¥109/L (0.23–88.1),
median platelet count was 88.5¥109/L (9–255) and median lactic dehydroge-
nase was 409 IU/L (193–766). Morphology was compatible with acute lym-
phoblastic leukemia (ALL) in 61.5% and acute myeloid leukemia (AML) in
38.5%. Flow cytometry analysis revealed “B+myeloid” (n=6), “T+myeloid” (n=3)
and “B+T” (n=4). Cytogenetic analysis showed normal karyotype (n=5), com-
plex karyotype (n=2), t(9;22) (n=1), del22q (n=1); 4 patients didn’t have
metaphases. Seven patients received ALL therapy, 4 patients AML and 2
received a combination of ALL+AML therapy. ALL treatment induced a com-
plete remission (CR) in 57.1% and AML therapy in 75%; both patients submit-
ted to combination therapy achieved CR. Five patients were submitted to allo-
geneic stem cell transplantation in 1st CR (n=4) or 2nd CR (n=1). Nine patients
died, 7 of progressive/resistant disease and 2 of infectious complications. Medi-
an overall survival (OS) and disease-free survival (DFS) were 22.1 and 16.4
months, respectively; estimated 5-year OS and DFS of 30.8% and 33.3%. A
subgroup analysis revealed, a 5-year OS of 20% for “B+myeloid”, 33.3% for
“T+myeloid” and 50.0% for “B+T” (P=0.459) and a 5-year DFS of 33.3% for both
“B+myeloid” and “T+myeloid”, and 50.0% for “B+T” (P=0.764). Analysis accord-
ing to induction therapy showed, a 5-year OS of 42.9% for “ALL”, 25.0% for
“AML” and 0% for combined treatment (P=0.586) and a 5-year DFS of 50.0%
for “ALL”, 33.3% for “AML” and 0% for combined treatment (P=0.130).
Summary and Conclusions: We presented a small series of MPAL which is
often described as having a poor prognosis. In our series, we observed a 5-year
OS of 30.8% and a 5-year DFS of 33.3%.
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INTEGRATING ALTERNATIVE DONORS ALLOWS BEST OUTCOMES IN
ALLOGENEIC HEMATOPOIETIC STEM CELL TRANSPLANTATION IN
HIGH RISK ADULT ACUTE LYMPHOBLASTIC LEUKEMIA: A SINGLE CEN-
TRE STUDY
B Forno1,*, M Tassara1, F Monaco1, S Mastaglio1, F Giglio1, M Lupo-Stanghellini1,
C Messina1, S Piemontese1, F Pavesi1, M Coppola1, M Marcatti1, A Assanelli1,
M Bernardi1, J Peccatori1, C Corti1, F Ciceri1
1Hematology and Bone Marrow Transplantation Unit, San Raffaele Scientific
Institute, Milano, Italy

Background: Hematopoietic stem cell transplantation (HSCT) from an HLA-
matched allogeneic donor is the best option for patients (pts) with high and
very-high risk adult acute lymphoblastic leukemia (ALL). However, only 30% of
pts have an HLA identical sibling donor. The remaining pts need to find an
alternative donor in suitable times preceding relapse but it is not codified as a
standard procedure.
Aims: The aim of our retrospective analysis is to provide data on HSCT from
any donor (HLA identical sibling, matched or partially mismatched unrelated vol-
unteers, haploidentical donors, cord blood) in adult patients affected by high risk
ALL treated in any stage of disease in our centre.
Methods: Seventy-eight pts with ALL received a HSCT between 1999 and
2012: 30 (38%) of them were B-ALL, 20 (26%) T-ALL, 8 (10%) biphenotipic-
ALL, and 20 (26%) Philadelphia positive ALL. The median age at transplant was
36 years (range 19-68). Twenty-nine pts (37%) underwent HSCT in first com-
plete remission (CR1) because of high or very high clinical risk at diagnosis or
because of molecular failure after induction; 6 and 3 pts (8% and 4%) were in
CR2 and CR3 respectively; 40 pts (51%) were in chemo-refractory persistence
of disease. Seventeen pts (22%) received graft from an HLA identical sibling,
19 pts (24%) from an unrelated donor, 38 (49%) from an haploidentical donor
and 4 (5%) from umbilical cord blood. We offered alternative donors to allow
prompt HSCT mainly in refractory cases, but also in CR (8 and 4 patients
received an haplo-HSCT respectively in CR1 and CR2). Conditioning regiments
were mainly at reduced intensity (RIC 61 pts, 78%) and in few cases fully mye-
loablative (MAC 17 pts 22%).
Results: After a median follow-up of 901 days, 28 (36%) pts are alive, all of
them in CR. Median overall survival (OS) is 254 days (95% CI 142-366). In uni-
variate analysis significant factors for OS were CR vs. not CR at HSCT (OS at
3y 50% vs. 9%, P<0.01), HLA identical sibling donor vs. any alternative (OS at
3y 46% vs. 24%, P<0.01), and conditioning RIC vs. MAC (OS at 3y 33% vs.
14% P=0.02). There are not differences in outcome among transplants from
unrelated or haploidentical donors. Relapse incidence and TRM are 49% and
40% respectively at 3 years. The most significant factor for TRM is HLA iden-
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tical sibling vs. any alternative (TRM at 5y 7% vs. 50%, P<0.01). Significant fac-
tor for relapse is CR vs. not CR at HSCT (31% vs. 68% 3y, P<0.01). In multi-
variate analysis the only significant factor for overall survival, relapse and TRM
consists in CR at transplant (P<0.01), whereas the type of donor is not statis-
tically significant for OS, TRM and relapse.
Summary and Conclusions: These data report our single centre activity on
high risk ALL: the best prognosis belongs to pts in CR at HSCT, mainly in CR1.
An HLA-matched donor is the best source in terms of OS and TRM. Unfortu-
nately the largest part of patients in need for a transplant lacks an identical sib-
ling: our data show that HSCT from an alternative source is feasible and do not
negatively affect outcome in multivariate analysis. Every effort should be direct-
ed to promptly recognize patients at high risk and to offer them a transplant as
soon as possible in complete remission, considering alternative donors in a
strategic decision-making algorithm.

P633

OBESITY, INSULIN RESISTANCE AND ADIPOKINES IN SURVIVORS OF
CHILDHOOD ACUTE LYMPHOBLASTIC LEUKEMIA.
T Gürsel1,*, D İnce Cebeci1, C Demirtaş2, A Bideci3, Z Kaya1
1Hematology Unit of the Department of Pediatrics, 2 Department of Biochem-
istry, 3Endocrinolgy Unit of the Department of Pediatrics, Medical School of
Gazi University, ANKARA, Turkey

Background: Obesity is a common complication of treatment for acute lym-
phoblastic leukemia (ALL) in children. The adipokines, leptin and adiponectin
play important role in regulation of energy metabolism, obesity and insulin
resistance.
Aims: In order to assess the prevalence and risk factors for obesity and to
explore the links between obesity, insulin resistance and adipokines in sur-
vivors of childhood ALL,
Methods: seventy-three children and adolescents (31 females and 42 males)
were studied 3.4±2.9 (mean±SD) years after completion of ALL-Berlin-Frank-
furt-Münster (BFM)-95 chemotherapy protocol. Informed consent and IRB
approval were obtained for the study. Body mass index (BMI), levels of fasting
blood glucose, serum insulin, leptin, adiponectin and lipids, and HOMA-IR
(Homeostasis Model of Assesment-Insulin Resistance) for insulin resistance
were determined at the last follow-up visit. Clinical data and changes in BMI
and blood chemistry at diagnosis of ALL and during chemotherapy were
retrieved from their medical files.
Results: The mean age of 73 ALL survivors was 13.9±4.8 years at the last vis-
it and 7.6±4.6years at the diagnosis of ALL. Of them, 34.2% were overweight
(BMI>85th -90th percentile) or obese (BMI>95th percentile). The proportion of
overweight/obese children was not significantly different between girls and boys,
risk groups and with and without parental obesity or cranial irradiation (1200 or
1800Gy). It was 23.3% at diagnosis and did not change significantly during the
whole chemotherapy period. Of the 49 children who were lean or normal weight
at diagnosis of ALL, 24.5% became overweight and 4.1% became obese at the
time of this study. Leptin level (8.10±8.62 ng/mL) and leptin:adiponectin ratio
(2.3±3.48) were significantly higher in ALL survivors than (3.16±2.24 ng/mL) in
age matched healthy controls (P:0.02) while the levels of adiponectin, insulin
and HOMA-IR were not significantly different between these two groups (P<0.05).
HOMA-IR was significantly correlated with both serum leptin level (r:0.57) and lep-
tin/adiponectin ratio (r:0.51),(P:0.001). However, the levels of leptin, adiponectin,
insulin and HOMA-IR were not significantly different between lean/normal weight
and overweight/obese ALL survivors. Fasting blood glucose was elevated in
7.5% and lipid profile was abnormal in 16.4% of 73 survivors.
Summary and Conclusions: Obesity is increased in survivors of childhood
ALL independently of cranial irradiation, gender and parental obesity. Elevat-
ed leptin level in association with insulin resistance and dyslipidemia after treat-
ment of childhood ALL may induce susceptibility to diabetes and cardiovascu-
lar disease.
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ZAP70 GENE EXPRESSION MAY BE A PROGNOSTIC FACTOR FOR
ADULT ACUTE LYMPHOBLASTIC LEUKEMIA PATIENTS
B Xu1,*, G Chen1, P Shi1, X Song1, X Guo1, Shuyun Zhou1
1Department of Hematology, Nanfang Hospital, Southern Medical University,
Guangzhou, China
Background: Zeta-chain-associated protein (ZAP- 70) gene is normally
expressed in T and natural killer cells that acts quickly after T cell activation to
propagate signal. It has been described that ZAP-70 contributes to the B-cell
development at early stages of B-cell differentiation and ZAP-70 gene expres-
sion is associated with poor prognosis in chronic lymphocytic leukaemia (CLL)
but its role in adult acute lymphoblastic leukemia (ALL) has not been well estab-
lished.
Aims: This study was to investigate the expression of ZAP-70 in newly diag-
nosed patients of adult ALL and to explore the correlation between ZAP-70
expression and outcome.
Methods: BM samples from 73 newly diagnosed ALL patients were analyzed.

CD3, CD4, CD5, CD7, CD8, CD10, CD19, CD22, CD34 and other leukocyte
surface markers were analyzed by cytofluorimeter. Of the 73 patients, 33 were
females and 40 were males, with a median age of 23 years (range: 14 to 73
years). Among them, 52 out of 73 patients were B- ALL, 16 out of 73 patients
were T-ALL and 5 out of 73 patients were biphenotypic ALL (BAL). 17 patients
had the BCR-ABL translocation (Ph positive) confirmed by cytogenetics. ALL
patients received 1 cycle of standard induction of VDLPfollowed by 6-8 cours-
es of Hyper-CVADtherapy alternating with high-dose MTX and Ara-C (HD
MTX–Ara-C) therapy. The patients were subdivided into high and low ZAP-70
expression groups according to the median expression of ZAP-70 mRNA in
their pre-treated bone marrow cells. Comparisons were performed using X2 test
and independent-samples T test.
Results: ZAP70 expressions were detected in 69.8% ALL patients.There were
no statistical differences of ZAP70 gene expression levels in FAB subgroups
but in immunophenotyping groups, ZAP70 gene expression levels of T-ALL
patients were significantly higher than that of B-ALL and biphenotypic ALL
(P<0.01). The expressions levels of ZAP70 gene were not correlated to periph-
eral white blood cell (WBC) counts, hemoglobin level, platelet counts and per-
centage of bone marrow blast cells at presentation. There was no statistically
significant relation between ZAP-70 expression and BCR-ABL translocation.
There was no statistically significant relation of complete remission (CR) rates
between high and low ZAP70 expressions in de novo ALL patients and T-ALL
subgroup (P >0.05), but in common B-ALL subgroup, there was a correlation
of CR rate between high and low ZAP70 expressions (P=0.041). Adult ALL
patients with high levels of ZAP70 had a significantly higher relapse rates than
those with low levels (48.3% vs 21.7%, P<0.05).
Summary and Conclusions: Our results showed ZAP-70 expression corre-
lates with an increased relapse rate in adult ALL patients and a worse CR rate
in common B-ALL subgroup. Therefore the expression of ZAP-70 may provide
useful information for clinical decision.
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HIGH FREQUENCY OF BCR-ABL IN PEDIATRIC ACUTE LYMPHOID
LEUKEMIA WITH POOR OUTCOME IDENTIFIES THE IMMEDIATE NEED
FOR INCORPORATION OF IMATINIB AND OTHER TYROSINE KINASE
INHIBITORS IN TREATMENT PROTOCOLS
Z Iqbal1,2,3,*, A Tashfeen1, M Iqbal1,4,5, N Sabir1, A Aleem6, A Mukhtar Khalid2,
T Akhtar1
1Hematology, Oncology and Pharmaco-genetic Engineering Sciences
(HOPES) Group, Health Sciences Research Laboratories, Department of Zool-
ogy, University of the Punjab, Lahore, 2Next Generation Medical Biotechnolo-
gy (NGMB) Division, School of Biological Sciences, University of Sargodha,
Sargodha, Pakistan, 3Clinical Laboratory Sciences (Medical Genetics/Hema-
tology & Oncology), CAMS, King Saud Bin Abdulaziz University for Health Sci-
ences National Guard Health Affairs, Riyadh, Saudi Arabia, 4Department of
Medicine, Asian Medical Institute, Kant, 5Department of General Surgery,
National Surgical Centre, Bishkek, Kyrgyzstan, 6Division of Hematology/Oncol-
ogy, Department of Medicine, School of Medicine and KKUH, King Saud Uni-
versity, Riyadh, Saudi Arabia

Background: Acute lymphoblastic leukemia (ALL), a neoplasm of lymphoid ori-
gin, is the most common cancer in children. It is a genetically complex disease
involving many fusion oncogenes (FGs) which have important implications for
prognosis, drug selection and treatment outcome (Xu et al., 2012). The frequen-
cy of various FGs can vary in different ethnic groups (van-Dongen et al., 1999).
Pakistan has much lower cure rates of pediatric ALL which may be partially due
to adverse genetic factors associated with the disease.
Aims: This study was designed to find out frequencies of prognostically impor-
tant FGs in pediatric ALL and their association with disease biology and treat-
ment outcome, which can provide a genetic clue of low cure rates in Pakistani
pediatric ALL patients.
Methods: From 2002 to 2011, we analysed 204 pediatric ALL patients using
interphase FISH and RT-PCR (van-Dongen et al, 1999) at presentation, for FGs
and their association with clinical features as well as treatment outcome. Writ-
ten informed consent was obtained from patients/guardians. All patients were
treated per UKALL-2003 protocol.
Results: Overall relapse-free survival was 9.446 months (95% C.I.). Five most
common FGs, i.e. BCR-ABL, ETV6-RUNX1, MLL-AF4, TCF3-PBX1 and SIL-
TAL1, were detected in 183/204 (88.1%) patients, with frequencies of 47.05%,
17.2%, 16.2%, 7.4% and 1.97%, respectively. ETV6-RUNX1 was underrepre-
sented in our pediatric ALL population. The highest early response (94.4%) was
seen in this genetic subtype followed by SIL-TAL1 (71.4%) and patients with no
FGs (66.7%).The highest relapse-free survival (RFS) was documented in ETV6-
RUNX1 (14.167 months) followed closely by those 10.4% cases in which no
gene was detected (13.1 months). RFS in BCR-ABL, MLL-AF4, TCF-PBX4 and
SIL-TAL1 was less than 10 months (7.994, 3.559, 5.500 and 8.080 months,
respectively). Lymphadenopathy was most common in MLL-AF4 (70.6%)
BCR-ABL was detected in 47.05% (96/204) patients. Frequency of occurrence
was directly proportional to age (6.7% in less than 2 year age group, 35.5% in
the 2-7 year age group and 57.8% in the older than 7 group). Total leukocyte
count (TLC) was higher when compared to patients with other oncogenes and
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organomegaly was not common (). BCR-ABL positivity was associated with low
remission rates (64.4% late remissions) and shortened survival (43.73±4.24
weeks) (Table 1).

Table 1. Clinical characteristic and treatment outcome of Pakistani pedi-
atric ALL patients. 

Summary and Conclusions: We are the first group from Pakistan reporting
the correlation of molecular markers with disease biology and treatment out-
come in pediatric ALL. Poor prognostic FGs namely BCR-ABL, MLL-AF4, SIL-
TAL1 and TCF3-PBX1 were collectively detected in 72.4% of patients may be
the one of the reasons for already reported low cure rates of pediatric ALL
(Asim et al., 2011) in our country. We found the highest reported frequency of
BCR-ABL FGs in Pakistani pediatric ALL, in consistent with various other
reports from Pakistan (Iqbal & Akhtar, 2006; Iqbal et al., 2007; Faiz et al., 2011;
Awan et al, 2012) and the rest of the world which (Siddiqui et al., 2010). It was
associated with late responses and poor survival. The study has a specific clin-
ical implication after FDA approval of imatinib for pediatric BCR-ABL positive
ALL and other tyrosine kinase inhibitors (TKIs) under clinical trials on the way
of rapid FDA approval. We recommend immediate incorporation of imatinib in
pediatric ALL treatment protocols and provision of other TKIs for imatinib resist-
ant BCR-ABL positive pediatric ALL in our population. Further large scale stud-
ies are required to find out the possible reasons for high BCR-ABL frequency
among Pakistani pediatric ALL patients.
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SAFETY OF ASPARAGINASE ERWINIA CHRYSANTHEMI IN A COMPAS-
SIONATE-USE TRIAL: A SUBANALYSIS OF THE ADOLESCENT/YOUNG
ADULT PATIENT POPULATION
P Plourde1,*, S Jeha2, N Hijiya3, F Keller4, S Rheingold5, Z Dreyer6, G Dahl7,
T Mercedes1, T Corn8
1Jazz Pharmaceuticals, Inc, Palo Alto, 2St. Jude Children’s Research Hospi-
tal, Memphis, 3Lurie Children’s Hospital of Chicago, Chicago, 4Children’s
Healthcare of Atlanta, Atlanta, 5Children’s Hospital of Philadelphia, Philadelphia,
6Texas Children’s Hospital, Houston, 7Lucile Packard Children’s Hospital, Palo
Alto, United States, 8EUSA Pharma (an international division of Jazz Pharma-
ceuticals), Oxford, United Kingdom

Background: L-asparaginase (L-ASP) is an important component of multiagent
chemotherapy for treatment of acute lymphoblastic leukemia (ALL) in children
and young adults. The adolescent/young adult (AYA) population is usually
defined in the literature as patients aged 16–39 years. NCCN guidelines rec-
ommend that AYA patients with ALL be treated with “pediatric-inspired” proto-
cols that include L-ASP as an integral component of their multiagent chemother-
apy regimen. Hypersensitivity reactions occur in 10%–30% of patients treated
with E coli–derived asparaginases, often resulting in their discontinuation. In
those patients, it is recommended that Erwinia chrysanthemi (ERC), an L-ASP
immunologically distinct from E coli–derived L-ASP, be initiated.
Aims: This large compassionate-use trial in patients with ALL or lymphoblas-
tic lymphoma who developed a grade ≥2 hypersensitivity reaction to an E

coli–derived L-ASP was conducted to evaluate the safety of ERC.
Methods: This study met institutional review board approval, and all patients
provided written consent. The ERC safety information for the entire study pop-
ulation was previously reported at the American Society of Hematology Annu-
al Meeting in December 2012. Patients were excluded if they had a history of
pancreatitis, previous allergic reaction to ERC, or were pregnant. Here, we
report a safety analysis of a subset of 147 AYA patients, a population in which
little ERC safety information has been presented.
Results: 1368 patients were treated with ERC from which 940 patients com-
pleted adverse events (AEs) and/or case report forms. The 147 AYA patients
were primarily male (68.7%), had nonrelapsed disease (71.4%), B-lineage ALL
(71.4%), received intramuscular ERC (87.8%), and had a median age of 18
years (range 16–39 years). 72.8% completed their planned ERC course. Dis-
continuation was due to allergic reaction (3.4%), other AEs (9.5%), other rea-
sons (6.1%), and unknown reasons (8.2%). 45.6% of AYA patients had a least
1 treatment-emergent AE. Hypersensitivity occurred in 13.6%, hyperglycemia
in 6.1%, pancreatitis in 3.4%, thrombosis in 3.4%, and sepsis in 3.4%. Grade
3/4 AEs with a >2% incidence included hyperglycemia (6.1%), hypersensitivi-
ty (2.7%), and dehydration (2.7%). There were 9 deaths; 4 disease progression,
3 infection, 1 renal impairment, 1 unknown. One death was considered possi-
bly related to the study drug.
Summary and Conclusions: The safety profile of ERC in this subset of AYA
patients was consistent with the profile reported in the entire study population.
This compassionate-use trial permitted the completion of L-ASP in 72.8% of
AYA patients with hypersensitivity reactions to E coli formulations. 
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ASSESSMENT OF COAGULOPATHY DUE TO PEG-ASPARAGINASI IN
CHILDREN WITH ALL
G Geranio1,*, L Spiezia2, M Teresa Sartori2, S Varotto1, E Campello2, M Bon2,
S Maggiolo2, P Simioni2, G Basso1, M Putti1
1Department of Pediatrics, Division of Pediatric Hematology and Oncology,
2Department of cardioogic, Thoracic and Vascular Sciences, 2nd Chair of Inter-
nal Medicine, University of Padua Medical School, Padua, Italy

Background: Background.Treatment with L-Asparaginase (L-Asp) or PEG-
L-Asparaginase (PEG-L-Asp) in patients with acute lymphoblastic leukemia
(ALL) is associated with coagulation disturbances, being deep venous throm-
bosis the most common clinical consequence, which should weighted with hem-
orrhagic risk. Classical coagulative parameters hardly identify the coagulative
imbalance, being only antithrombin (AT) plasma levels the only reliable param-
eter for thrombotic risk. Whole blood rotation thromboelastometry (ROTEM�),
using FIBTEM test, has been reported to be a good tool to identify hypofibrino-
genemia and hemorrhagic tendency.
Aims: To evaluate whole blood rotation thromboelastometry profiles in children
with ALL treated at our institution with PEG-L-Asp according to AIEOP-BFM ALL
protocol in order to identify strategies for monitoring and treating complications.
Methods: Children treated with PEG-L-Asp for ALL consecutively referred to
the Pediatric Hemato-Oncology Clinic of the Padua University Hospital, from
June to December 2012, were enrolled. After informed consent, samples were
obtained at predefined time points during the induction and reinduction phas-
es of chemotherapy. Maximum Clot Firmness (MCF, normal value 9-25 mm),
i.e. the maximum amplitude in millimeters reached in FIBTEM thromboelas-
togram, which is used to assess the specific role of fibrinogen in whole blood
clot formation following inhibition of the platelets by Cytocalasin D, was per-
formed. Moreover, blood counts, AT and fibrinogen plasma levels were meas-
ured on the same samples.
Results: wo hundred twenty two sets of thromboelastometry measurements
were collected from 24 ALL patients (age range 20 months - 17 yrs; M/F 13/11).
Ninety-two MCF measurements (41%) resulted below the lower limit of MCF nor-
mal value (<9mm). A significant linear correlation was found between MCF val-
ues in FIBTEM and fibrinogen plasma levels measured with Clauss method
(P<0.001). No influence of reduced AT plasma levels on thromboelastometry
determination was observed. Replacement with i.v. fibrinogen concentrates was
suggested for MCF values <2 mm. AT values below 50% were found in 50 deter-
minations (23% of tested samples). AT was supplemented in 12 cases. Coagu-
lation abnormalities were found up to 20 days after PEG ASP administration. In
two children undergoing prolonged drug injection, a cumulative effect of drug tox-
icity in fibrinogen plasma level was not observed; in these patients AT was only
moderately reduced. Classical tests were not always consistent with the ROTEM
profile. No major hemorrhagic complication was reported in our cohort. One 6-
year old boy presented cerebral venous thrombosis, while in a severe hypoco-
agulable state but in presence of recovering platelets count.
Summary and Conclusions: The MCF value in FIBTEM was more accurate
than the Clauss assay to define discoagulopathy and to identify the threshold
for supplementation. The determination of fibrinogen function by means of
ROTEM�can be considered a complementary test to the conventional clotting
profile used for the management of AsP-induced coagulopathy in children with
ALL. Larger studies are needed to evaluate the role of thromboelastometry to
guide fibrinogen replacement therapy in acquired hypofibrinogenemia due to
Asp treatment.
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EFFECTS OF PROPHYLACTIC CRANIAL RADIOTHERAPY ON GROWTH
HORMONE SECRETION OF CHILDREN WITH ACUTE LYMPHOBLASTIC
LEUKEMIA
G Aydogan1,*, G Biceroglu1, T Akcay1, A Akcay1, F Akici1, D Tugcu1,
Z Salcioglu1, H Sen1, N Ayaz1, M Demirkaya1, M Gokce1
1Pediatric Hematology, Kanuni Sultan Suleyman Education and Research Hos-
pital, Istanbul, Turkey

Background: With the recent developments in the treatment of acute lym-
phoblastic leukemia (ALL) life expectancy is prolonged and complications due to
therapy are increased. Combined chemotherapy may be applied in combination
with distinct doses and schema of cranial radiotherapy (CRT) according to the
risk groups of patients. CRT damages the hypothalamus-hypophysis axis and
affects the secretion of growth hormone (GH) at first and the other anterior
hypophysis hormones also. At high doses of CRT, GH deficiency might occur in
the long term follow-up, at lower doses the secretion pattern of GH may change.
Aims: We aimed to demonstrate whether prophylactic doses of cranial radiother-
apy raise the neurosecretory dysfunction of growth hormone in children with ALL.
Methods: Thirty-two children (14 girls and 18 boys), diagnosed as ALL and
applied prophylactic cranial therapy were enrolled to the study. Physical find-
ings, weight and height measurements, Tanner stagings and bone age evalu-
ations were performed to all patients. In order to interpret the functions of ante-
rior and posterior hypophysis morning basal IGF-1, IGFBP-3, thyroid hormones,
cortisol, prolactin and dansity of urine were measured. Gonodotropins were not
tested because none of our patients had the signs of early or late puberty. In
order to evaluate the growth rate; weights and heights of the patients were
measured after the first year. Even though the growth rate of some patients
were normal, GH stimulation tests with clonidine were done to all cases, due
to the fact that GH deficiency and neurosecretory dysfunction might be pres-
ent pharmacologically. Second GH stimulation test with L-dopa were applied
to patients with peak GH levels of <10 ng/mL. If the level was low in the sec-
ond test, patients were accepted as GH deficient. For patients with low growth
rate, low IGF-1/IGFBP-3 according to age and sex, but normal GH levels, night
GH secretion pattern were tested. Patients with inadequate response to night
secretion test were accepted as neurosecretory dysfunction.
Results: In our study, 25% of the patients were found to have complete and
21,7% incomplete GH deficiency. In 9.3% of cases there was GH-neurosecre-
tory dysfunction (GH_NSD). There was no statistically significant relationship
between the time passed after radiotherapy and GH axis dysfunction degree.
IGF-BP3 was found to be more reliable than IGF-1 in estimating GH deficien-
cy/GH-NSD.
Summary and Conclusions: Prophylactic CRT affects the GH axis negative-
ly in ALL patients, so their close follow-up is precious and mandatory.
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THE IMPACT OF RISK STRATIFICATION BY EARLY BONE-MARROW
RESPONSE AND FCM-MRD IN CHILDHOOD LYMPHOBLASTIC
LEUKAEMIA (A SINGLE INSTITUTION EXPERIENCE IN AZIZA OTHMANA
HOSPITAL, TUNIS, TUNISIA).
Y Abdennebi1,*, L Aissaoui1, H Neji1, Z Mohamed1, G Emna1, J Ramzi1,
B Hela1, M Balkis1
1Hematology, Aziza Othmana Hospital, Tunis, Tunisia

Background: In a previous retrospective analysis of 58 children with ALL treat-
ed according to the EORTC 58951 protocol between 2001 and 2003, patients
were stratified by age, WBC at diagnosis, immunophenotype, karyotype and
steroids response in peripheral smears after 7 days of corticosteroid and one
IT dose of MTX. 3-year EFS, DFS and OS were unsatisfactory: 46%, 49,8%
and 55,4%. In order to improve our results, the stratification strategy was
extended by additional use of early response to therapy: blast cell count in the
BM was examinated on D7 and D19 during remission induction, and determi-
nation of MRD measured by FCM in the BM at the end of induction (D35). All
patients were assigned to a DXM based induction. Patients whose blast cells
were ≥25% in BM (M3 marrow) at D7 and or at D 19, or whose MRD was pos-
itive at the end of induction, had their treatment one step upgraded.
Aims: This study aimed to assess the prognostic value of morphological
assessment of bone marrow blasts during remission induction and the prog-
nostic significance of minimal residual disease (MRD) detected by a simplified
flow cytometric assay after remission induction in children with acute lym-
phoblastic leukemia (ALL).
Methods: Patients under 25 years of age with previously untreated ALL were
treated according to the EORTC 58951 protocol between January 2006 and
December 2010. The diagnosis of ALL was based on morphological and
immunophenotypical criteria. Immunophenotype was determined with stan-
dard techniques,Chromosome analysis used standard techniques. We per-
formed a prospective study of an early treatment response as assessed by mor-
phological examination of BM blasts on D7 and on D19, and MRD determina-
tion by CMF, based strategy. Patients were assigned to 3 risk groups: The
average 1 risk (AR1) group consisted of all patients with B-cell lineage ALL, NCI
standard risk with an M1/M2 bone marrow on day 7. B-cell lineage ALL patients
NCI high-risk or T-cell lineage ALL patients were classified as average 2 risk
group AR2. All patients with gonadal or CNS involvement, were also included
in the AR2 group, and patients with a day-7 M3 marrow and day-19 M1/M2
were assigned to AVR2 group. And very high risk (VHR) group consisted of
blast counts in peripheral blood ≥1¥109/L at completion of the prephase, t(9;22),
t(4;11) or another MLL rearrangement, near-haploidy (<34chromosomes), or
acute undifferentiated leukemia (AUL), or patients with a day-19 M3 marrow,
or failure to achieve complete remission or minimal residual disease (MRD)
>10-2 at completion of induction.
Results: 162 pediatric patients (100 males and 62 females) were enrolled,
median age was 8 years (18months to 25 years), 40,7% aged ≥10 years at
diagnosis, 29% with a WBC ≥50 Giga/l. Immunophenotyping was done for all
patients, 110 (67,9%) B-ALL, 37 (22,8%) T-ALL, 4 (2,5%) undifferenciated, 7
(4,3%) biphenotypic leukemia and immunophenotype was no contributive in 4
cases. 116 (71,6%) patients had M3 marrow responses on day 7. 31 (19,1%)
were steroid poor responders at day 8 in in the peripheral blood (pB). On day
19, 16 (9,9%) patients had M3 marrow. 155 patients received phase IA RM2-
VHR according to the EORTC 58951 protocol, with HD-MTX (5g/m2) on day
8 and cyclophosphamide (1g/m2) on day 9. The CR was 85, 2%, induction fail-
ure and induction death rates were4,3% and10,5% respectively. MRD results
available in 128 cases, sensitivity of 0,01%, between 0,01% and 0,1%, between
0,1% and >1% was achieved respectively in 23,4%, 43%, 25,8% and 7,8%. The
3-year RFS and OS were 85,7% and 73,6% respectively. In Univariate analy-
ses, female, WBC<50 G/l, no M3 bone marrow on day 19 and MRD at the end
of induction <10-3 have a significantly better RFS. Patients with ≥25% leukemic
cells on day 19 had a significantly lower relapse-free survival (RFS) compared
to those with rapid early response <25% (64.3% vs 87,5% P=0.003). Stratifi-
cation into 3 MRD groups (≥1%, 0.1-1%, and <0.1%) also showed a statistical-
ly significant difference in RFS (33% vs. 78.6% [8.7%] vs. 83,4%, P=0.003).
Multivariate analysis demonstrated that the early marrow response on day 19
and MRD level at the end of induction were an independent prognostic factor.
Summary and Conclusions: Early treatment response as assessed by mor-
phological examination or minimal residual leukemia determination by flow
cytometry has important prognostic significance, and can be performed in a
resource-poor patient population.
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THE EXPRESSION OF THE EGF-TM7 MOLECULES CD97, EMR2 AND
EMR3 IS ASSOCIATED WITH MUTATED NPM1 AND FLT3 IN AML 
M Wobus1,*, M Bornhäuser1, S Schumann1, C Klotsche1, C Rüger1, C Ortlepp1,
G Ehninger1, C Thiede1, U Oelschlägel1
1Hematology/Oncology, University Hospital Dresden, Dresden, Germany

Background: Acute myeloid leukemia (AML) is a disease characterized by an
increase of immature myeloid blasts in the bone marrow. As for normal
hematopoietic stem cells (HSCs), the interaction with the surrounding bone
marrow microenvironment mediated by cell surface proteins is important for
leukemic (stem) cell fate and characteristics. Therefore, the definition of new
marker molecules is fundamental to further unravel the biology of leukemoge-
nesis and to discover new therapeutic targets.
Aims: CD97, EMR2 and EMR3 are EGF-TM7 molecules, a subgroup of adhe-
sion GPCRs, expressed in lymphoid and myeloid cells. However, almost noth-
ing is known about their expression and regulation in normal and malignant
hematopoietic stem cells.
Methods: We studied 292 samples from patients with de novo acute leukemia,
comprising AML M0-2 (n=195), AML M3 (n=16), AML M4/5 (n=63), AML M6/7
(n=4) and c-ALL (n=14). A 4-color immunophenotypic measurement was per-
formed on a FACS Canto II using the following antibodies: CD34 PerCp5.5,
CD117 FITC, CD97 APC, CD45 V500. FLT3-ITD mutations and NPM1-muta-
tions were detected as reported in detail previously (Thiede C et al. Blood 2002;
Thiede C et al. Blood 2006). Moreover, EMR2 PE and EMR3 APC were meas-
ured in 37 patient samples. In three human AML cell lines, MV4-11, EOL-1 and
OCI-AML3, which display a specific FLT3 and NMP1 mutation status, we inves-
tigated the expression levels of CD97, EMR2 and EMR3 and a possible influ-
ence of the protein kinase inhibitors PKC412 (Midostaurin) and SU5614.
Results: Compared to BM blasts of healthy donors (n=10),we detected signif-
icantly higher CD97 expression levels (mean fluorescence intensity, MFI) in 144
AML samples (49%). In detail, the CD97 expression could be observed in 40%
out of cases with M0-2, 100% of cases with M3, 59% of patients with M4/5, 75%
of M6/7 and 71% of the c-ALL cases, respectively. Of note, higher CD97 expres-
sion was accompanied by a significantly higher BM blast count (75% vs. 53%,
P<0.001) and a lower Hb (5.9 vs. 6.5, P=0.02). Interestingly, elevated CD97
expression was associated with mutations in NPM1 (44% vs. 19%, P=0.002)
and FLT3 genes (43% vs. 10%, P<0.0001) as well as lower CD34 (52% vs.
83%, P<0.0001) and HLA-DR expression (79% vs. 96%, P<0.0001). EMR2
was detected in 16 out of 37 and EMR3 in 24 out of 37 cases. In-vitro, we
detected the highest CD97 expression levels (MFI 306.3) in MV4-11 AML cells
which carry a FLT3-ITD mutation. Incubation with the multikinase inhibitor
PKC412 or SU5614 caused a significant decrease of CD97 expression (MFI
167.6 and 124.1, respectively). Whereas EOL-1 cells expressing wildtype FLT3
displayed low CD97 levels (MFI 16.9) without an influence of the protein tyro-
sine kinase inhibitors, OCI-AML3 cells carrying wildtype FLT3 but mutated
NPM1 expressed moderate CD97 levels (MFI 166.3) which were significantly
increased by PKC412 (MFI 266). In EOL-1 cells also EMR2 and EMR3 were
expressed at very low levels. The high expression levels of both molecules
were decreased by PKC412 in MV4-11 cells but increased in OCI-AML3,
whereas SU5614 decreased their expression in MV4-11 cells only.
Summary and Conclusions: For the first time, we present an association
between the expression of the EGF-TM7 receptors CD97, EMR2 and EMR3
and AML pathophysiology. The exact mechanism of regulation will be further
determined.

P641

IDENTIFICATION OF NOVEL GENETIC ALTERATIONS BY WHOLE-TRAN-
SCRIPTOME SEQUENCING IN INFANTS WITH CYTOGENETICALLY NOR-
MAL ACUTE MYELOID LEUKEMIA
M Togni1,*, R Masetti1, A Astolfi2, V Indio2, M Pigazzi3, E Manara3, R Casadio4,
G Basso3, A Pession1, F Locatelli5
1Department of Pediatrics, “Lalla Seràgnoli”, Hematology-Oncology Unit - Uni-
versity of Bologna, 2Giorgio Prodi Cancer Research Center, University of
Bologna, Bologna, 3Department of Woman and Child Health, Laboratory of
Hematology-Oncology, University of Padova, Padova, 4Biocomputing Group,
Department of Biological, Geological and Environmental Sciences (BiGeA),
University of Bologna, Bologna, 5Department of Pediatric Hematology-Oncol-
ogy, IRCCS Ospedale Bambino Gesù, University of Pavia, Roma, Italy

Background: Pediatric cytogenetically normal acute myeloid leukemia (CN-
AML) is a heterogeneous subgroup of myeloid clonal disorders not harboring
known mutations. Genome-wide analyses have been used with the aim of
determining the full array of genetic lesions of CN-AML and recent studies have
provided new insights into the molecular genetics/biology of AML. Nevertheless,
there is a considerable proportion of children with CN-AML in whom no genet-
ic abnormality has been detected. Therefore, the identification of the different

genetic profiles characterizing this subgroup represents a primary objective to
be pursued.
Aims: To identify novel recurrent somatic mutations or genomic rearrange-
ments which could be relevant for prognosis and therapy, we performed whole-
transcriptome massively parallel sequencing of 8 cases of infant CN-AML.
Methods: Patients analyzed were children within the first year of life (infant) with
newly diagnosed de novo CN-AML. All patients had AML other than acute
promyelocytic leukemia, were negative for chromosomal rearrangements and
for known recurrent genetic abnormalities involving MLL, CBFB, NPM1 and
FLT3 genes. RNA-seq was performed at 75¥2 in paired-end mode on the Illu-
mina HiScanSQ. Reads were aligned with TopHat2/BowTie2 to the reference
human genome. SNVMix2 was used to detect single nucleotide variants
(SNVs); deFuse and ChimeraScan packages were used to detect chimeric
transcripts. SNP&GO and Provean software were used to identify the SNVs
potentially associated with the disease.
Results: Whole-transcriptome massively parallel sequencing in the 8 children
with CN-AML, yielded an average of 59.1 million mapped reads/patient, thus
reaching an average coverage of 34X. In three out of eight patients we identi-
fied a recurrent cryptic inversion of chromosome16, encoding a CBFA2T3-GLIS2
fusion transcript. Recently, we also published data indicating that this fusion
transcript is a novel common feature of pediatric CN-AML, not restricted only to
the FAB M7 subtype, predicting poorer outcome, the 5-year event-free survival
of patients CBFA2T3-GLIS2 positive being of 27.4% (SE 10.5) versus 59.6% (SE
3.6) of patients CBFA2T3-GLIS2-negative (P=0.01). Interestingly, in all the three
patients in which we identified the CBFA2T3-GLIS2 fusion gene, we have also
detected a novel read-through transcript that lead to the fusion of exon 2 of DHH
gene, a member of the Hedgehog family, with the exon 2 of RHEBL1 gene which
encodes for a small GTPase of Ras family that regulates a wide variety of cel-
lular functions including cell growth, differentiation, and transformation. Further
studies will assess the recurrence of DHH-RHEBL1 read-through transcript and
its possible prognostic and therapeutic relevance. RNA-seq allowed us also to
identified 60 SNVs potentially associated with the disease. Recurrent mutations
were detected in genes that regulates apoptosis (TRAP1 [37.5%], BCL3 [12.5%],
MCL1 [25%]), in genes implicated in the control of cell proliferation and differ-
entiation (RUNX3 [25%], APBB1[25%], EP300 [25%]) and also in JAK/STAT sig-
naling pathway (Figure 1).

Figure 1. Novel fusion transcripts identified by whole-transcriptome
sequencing in infants with cytogenetically normal acute myeloid
leukemia. Schematic representation of the fusion breakpoints identified,
electropherograms and predicted sequences of the fusion proteins found
in infant CN-AML. Black arrow indicates the fusion breakpoints.

Summary and Conclusions: We demonstrated that infant CN-AML CBFA2T3-
GLIS2-positive patients also harbor a novel read-through fusion transcript
occurring between DHH and RHEBL1. Additionally, we also identified several
SNVs affecting key genes of important cellular processes. Future studies will
assess whether these genetic alterations could be novel independent prog-
nostic markers and potential therapeutic targets.

P642

2HG IS A STRONG SERUM BIOMARKER FOR IDH1/2 MUTATIONS IN DE
NOVO AML
S De Botton1,*, M Janin 2, J Micol 1, E Mylonas3, V Saada4, A Renneville 5,
S Koscielny 6, P Pautas 7, D Caillot 8, C Berthon 9, E Chachaty 4, F Griscelli 4,
A Bennaceur-Griscelli4, E Solary1, C Preudhomme5, N Auger4, H Dombret10,
O Bernard 3, V Penard-Lacronique 3, Ottolenghi 2
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1Hematology, Institut Gustave Roussy, Villejuif, 2Biochimie métabolique,
Groupe Hospitalier Necker-Enfants Malades, Paris, 3(INSERM) U985,
4Département de Biologie et Pathologie Médicales, Institut Gustave
Roussy, Villejuif, 5Hématologie Biologique, CHRU Lille, Lille, 6Service of
biostatistics and epidemiology, Institut Gustave Roussy, Villejuif, 7Hema-
tology, Centre Hospitalier Henri Mondor, Creteil, 8Hematology, CHU Dijon,
Dijon, 9Hematology, CHRU Lille, Lille, 10Hematology, Hôpital Saint-Louis,
Paris, France

Background: Mutations in the genes encoding IDH1 and IDH2 produce high
levels of 2-hydroxyglutarate (2HG).
Aims: We asked whether, in acute myeloid leukemia (AML), serum 2HG can
predict the presence of IDH 1/2 mutations at diagnosis, and serve as a mark-
er of minimal residual disease (MRD).
Methods: Serum samples of 82 patients at diagnosis of de novo AML (IDH
mutated n=53; IDH wildtype n=29) and 68 non-AML controls were analyzed
for total 2HG and its L (S) and D (R) stereoisomers by mass spectrometry.
We investigated the relationships between 2HG levels and molecular mark-
ers of minimal residual disease (MDR; WT1 expression and NPM1 mutation)
in serial serum and cellular samples of 36 IDH mutated patients after induc-
tion therapy.
Results: Total 2HG serum levels were significantly higher in AML patients
with IDH1/2 mutations than IDH wild type AML patients (P=<0.0001). The
optimum diagnostic cutoff between IDH mutated and wild type was 2 μM
(area under curve [AUC] >99%, sensitivity 100%, and specificity 89%. Quan-
tification of the D/L stereoisomers provided higher specificity (98%) at 100%
sensitivity, (P=.002). IDH2 R172 mutants had 2HG levels higher than other
mutants (P=.01). After induction therapy, total 2-HG serum levels <2 μM were
associated with better overall survival (P=.007) and better disease-free sur-
vival (P=.005). During the follow-up, serum 2HG levels showed strong posi-
tive correlation with molecular markers of MRD (P<.001).
Summary and Conclusions: 2HG is a strong serum biomarker for IDH muta-
tions and a significant predictor for outcome in IDH 1/2 AML patients. 2 HG
measurements serve as a marker of minimal residual disease.

P643

ALTERED GENES DOWNSTREAM OF MYCN IN ACUTE MYELOID
LEUKEMIA IN ZEBRAFISH BY RETINOIC ACID AND VALPROIC ACID
L Shen1, F Chen1,*, Z Xuan1
1Hematology, Renji Hospital,Shanghai Jiao Tong University School of Medi-
cine, Shanghai, China

Background: Amplification of MYCN (N-Myc) oncogene has been reported
as a frequent event and a poor prognostic marker in human acute myeloid
leukemia (AML) and neuroblastoma. 13-Cis retinoic acid (AC) and valproic
acid (VC) are currently used in the treatment of MYCN amplified neuroblas-
toma patients with minimal residual disease. In early work, we have induced
AML in zebrafish using murine MYCN (mMYCN) transgene and EGFP under
control of the heat shock elements (HSEs).
Aims: To identify that AC and VC are appropriated for treating MYCN ampli-
fied AML.
Methods: The WT and Tg(MYCN:HSE:EGFP) F1 generation (Tg) embryos
were heated shocked at 38° for 1 hour at 16 hours post fertilization (hpf) and
hematopoietic cells were collected at 3 dpf by flow cytometry. Total RNA
from 5×104cells was isolated with Trizol (Invitrogen). The samples were
processed and subsequently analyzed in triplicate on Zebrafish Oligo Microar-
rays (Agilent Technologies Italia, Italy) which contain 43,554 sets of probes.
The microarrays were scanned in an Agilent DNA Microarray Scanner and
the images were processed using Feature Extraction software. Functional
annotation analysis was performed using NIH-DAVID software (version 6.7).
Next, the WT and Tg embryos were treated with DMSO (0.1%) or various con-
centrations of AC (Sigma 4759-48-220:1, 1.5 μM) and VC (Sigma 1069-66-
5: 40, 60μM) incubated in 12-well plates (30 embryos/well) at 28.5 °Cfrom 14
hpf to 72 hpf. Then the differentially expressed genes involved in microarray-
analysiswere measuredby qRT-PCR. The assay was repeated three times
independently.
Results: UsingAgilentmicroarray analysis, we have demonstrated that sig-
naling pathways involved in cell cycle progression, glycolysis/gluconeogen-
esis,fatty acid metabolism, MAPK/Ras, tyrosine metabolismand p53-mediat-
ed apoptosiswere enhanced, while those of mismatch repair, homologous
recombination, transforming growth factor β (TGFβ) and base excisionrepair
were inhibited in the blood cells of Tg versus WT embryos at 3dpf. We
observed that both AC and VC counteracted over-expression of MYCN
induced cell cycle uP-regulation and p53-mediated apoptosis through the
expression of vital genes belonging to the cell cycle [S-phase associated
kinase 2 (Skp2), p27 and p21], MAPK (Ras),p53 andTGFβ pathway(Smad
4/7). (Shown in Figure 1. WT: wild type; MYCN: Tg(MYCN:HSE:EGFP) F1
generation; 1: low dose of AC or VC; 2: high dose of AC or VC. Compared
with Tg: *, P<0.05; **, P<0.01.).
Summary and Conclusions: Our results show that AC and VC are potent
therapeutics to MYCN amplified AML by inhibiting AML cell growth.

Figure 1.

P644

THE AAA+ ATPASE RUVBL2 IS CRITICAL FOR THE ONCOGENIC ACTIV-
ITY OF MLL-FUSIONS
L Zhao1,*, H Osaki1, V Walf-Vorderwülbecke1, J de Boer1, O Williams1
1UCL Institute of Child Health, London, United Kingdom

Background: Chromosome translocations that disrupt the Mixed Lineage
Leukaemia (MLL) gene are associated with a unique subset of Acute Myeloge-
nous and Lymphoblastic Leukaemias. MLL translocations are most prevalent
in infant leukaemia, where they comprise 80% of cases of Acute Lymphoblas-
tic Leukaemia and 60% of cases in Acute Myeloid Leukaemia. Expression of
MLL-fusion proteins is known to induce malignant transformation of normal
haematopoietic progenitor cells. To identify transcriptional target genes required
for the immortalisation, previous work in our laboratory involved generating
constitutively and conditionally immortalised primary mouse haematopoietic
progenitor cells. Global gene expression analysis, upon loss of MLL-fusion
protein, identified a number of genes that were differentially expressed.
Aims: This study investigated the function of one of these differentially
expressed genes, Ruvbl2, in MLL-fusion mediated leukaemogenesis.
Results: RUVBL2 is a member of the AAA+ family of DNA helicases and plays
an important role in diverse cellular processes. To examine the efficacy of tar-
geting RUVBL2 in leukaemia elimination in vivo, inducible models were gen-
erated for both the human leukemic cell line, THP1, and mouse MLL-ENL
leukemic cells. Upon doxycycline treatment, RUVBL2 is inhibited either via
shRNA-mediated knockdown or through the expression of a dominant-nega-
tive mutant form of RUVBL2. In concurrence with previous data from the lab-
oratory, RUVBL2 inhibition resulted in a marked increase in apoptosis, reduc-
tion in colony formation and a block in cell cycle. In addition, transplantation
experiments demonstrated that inhibition of RUVBL2 function significantly
delayed leukemic onset in vivo. In parallel, while expression of dominant neg-
ative RUVBL2 induced apoptosis in mouse MLL-ENL leukemic cells, it had a
relatively mild impact on normal haematopoietic progenitor colony formation in
vitro. Further experiments indicated that RUVBL2 functioned mainly through
influencing the transcriptional activity of MYC.
Summary and Conclusions: Taken together, our data suggest that a poten-
tial therapeutic window exists for targeting RUVBL2 function in MLL rearranged
leukaemia.
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EXPRESSION, REGULATION AND FUNCTIONAL ROLES OF THE
CHEMOKINE RECEPTOR CXCR7 IN ACUTE MYELOID LEUKAEMIA
CELLS
H Kim1,*, H Ryu1, Y Choi1, I Song 1, H Lee1, H Yun1, S Kim1, D Jo1
1Department of Internal Medicine, School of Medicine, Chungnam National
University, Daejeon, Korea, Republic of Korea

Background: Stromal cell-derived factor (SDF)-1 is constitutively expressed
and produced by stromal cells in bone marrow (BM). The protein exerts its
functions by binding to its receptor, CXCR4, thereby guiding the homing of
haematopoietic stem/progenitor cells and leukaemia cells to the BM. Recent-
ly, CXCR7 was identified as an alternative receptor for SDF-1, and it has been
shown to be involved in adhesion to the endothelium and proliferation of sev-
eral normal and malignant cell types, rather than cell migration. CXCR7 was
shown to be a decoy receptor for CXCR4 in certain cell types. Its expression
status and its roles in acute myeloid leukaemia (AML) cells are largely unknown.
Aims: We investigated the expression, regulation and functional roles of
CXCR7 in AML cells in vitro. 
Methods: The expression of CXCR7 in AML cells was studied by reverse tran-
scriptase- polymerase chain reaction (RT-PCR), Western blotting and flow
cytometry. The effects of various cytokines and hypoxia on the expression of
CXCR7 in AML cells were examined. To determine the functional role of
CXCR7, CXCR7 mRNA was knocked down in AML cells using siRNA technol-
ogy, and subsequent biological alterations in the cells were evaluated in vitro.
Results: All AML cell lines examined in this study (U937, K562, KG1a, HL-60
and MO7e), as well as primary CD34+ cells obtained from the BM of patients
with AML, expressed CXCR7 mRNA at various levels, as shown by semi-quan-
titative and real-time RT-PCR analysis. Western blotting showed that all AML
cells produce CXCR7. In parallel, all AML cells expressed CXCR7 both in the
cytoplasm and on the cell surface at various levels, as revealed by flow cyto-
metric analysis. SDF-1 induced the internalisation of cell surface CXCR7. How-
ever, neither hypoxia nor the haematopoietic growth factors (IL-β, IL-3, IL-6, G-
CSF, GM-CSF and SCF) and proinflammatory cytokines (IFN-γ, TGF-β and
TNF-a) examined altered cell surface CXCR7 expression. The transfection of
AML cells with CXCR4 siRNA, but not CXCR7 siRNA, significantly impaired
SDF-1-induced transmigration of AML cells. The transfection of AML cells with
CXCR7 siRNA did not affect the survival or proliferation of AML cells. Interest-
ingly, knock-down of CXCR7, but not CXCR4, induced the upregulation of SDF-
1 mRNA expression and SDF-1 production in AML cells.
Summary and Conclusions: AML cells express CXCR7, which is involved in
the regulation of SDF-1 in these cells.

P646

INTERLEUKIN-3 RECEPTOR ALPHA CHAIN (CD123) AS A MARKER FOR
LEUKEMIC STEM CELLS IN ACUTE MYELOID LEUKEMIA AND ITS RELA-
TION TO DISEASE PROGRESSION
I Mansour1,*, N Al-Wahab Mohamed2, L EL-Meseery1, H AL-Wakeel1,
N Fawzy2
1Clinical and Chemical Pathology, Kasr Al-Aini Medical School, Cairo Univer-
sity, 2Clinical and Chemical Pathology, National Cancer Institute, Cairo, Egypt

Background: Leukemic stem cells (LSCs) initiate and sustain the clonal growth
in acute myeloid leukemia (AML).The poor response to therapy in AML patients
raises the expectations that the presence of LSCs in quiescent state, resem-
bling the normal stem cells, may add to the resistance to conventional
chemotherapy. An enormous effort has been taken to identify specific surface
markers in order to differentiate between normal and leukemic stem cells.
Aims: The study aimed to prove that CD123high is a reliable marker in differ-
entiating the leukemic stem cell in AML from normal stem cells within the
CD34+CD38- cell population. An additional goal is to find a relation between
LSC population and disease progression.
Methods: Using multi-color flowcytometry, we analyzed the proportions of
CD34+CD38− cells expressing high CD123 as a LSC marker in bone marrow
samples of 42 AML patients at presentation and at follow up on day 14 post
induction chemotherapy. In addition, 14 nonmalignant bone marrow samples
were examined as a control group.
Results: Expression (mean fluorescent intensity) of CD123 was significantly
higher in AML cases (median 4.22, range: 2.95-7.60) as compared to control
group (median 3.55, range 2.88-5.60) (P value 0.016). In AML cases median
percent of CD34+CD38- cells was 1.22% (0.0–41.8%) at the time of diagnosis
compared to 0.21% (0.0–3.74%) at day 14 post induction (p value 0.067). At
initial diagnosis 69% of AML cases (29/42 cases) showed CD123high LSCs
phenotype while 80% of cases (16/20 cases) showed CD123high LSCs mark-
er expression at day 14 post induction of whom 18.75% (3/16 cases) initially
lacked the CD123highleukemic stem cells. The median percent of LSC (0.51%)
showed a statistically significant higher difference at day 14 post induction
when compared to initial percent (0.09%) (P value 0.003). On comparing cas-
es with positive CD123 expression to those lacking expression as regards to
complete remission, disease free survival and overall survival no statistically sig-
nificant difference was found.

Summary and Conclusions: Interleukin-3 receptor alpha chain (CD123) may
be used as marker of leukemic stem cells in AML. Presence of leukemic stem
cells at diagnosis had no prognostic impact on treatment outcome. Emergence
of leukemic stem cells post induction may reflect an induced stem cell theory
contributing further to disease resistance.

P647

EFFECTS OF B-MYB ABERRANT EXPRESSION ON HEMATOPOIETIC
PROGENITOR CELL GROWTH AND DETECTION OF GENETIC VARIA-
TIONS THAT MAY MODIFY ITS PROTEIN FUNCTION
S Dolz1,*, E Barragán1, P García2, M Llop1, Ó Fuster1, I De Juan1, E Such3,
J Cervera3, I Gómez-Segui3, M Ibáñez3, Ma López3, I López3, P Bolufer1,
S Palanca1, R Murria1, M Sanz3
1Biología Molecular, Análisis Clínicos, Hospital La Fe, Valencia, Spain, 2Insti-
tute of Biomedical Research, Inmunity and Infection, Birmingham University
School of Medical and Dental Science, Birmingham, United Kingdom, 3Cito-
genética, Hematología, Hospital La Fe, Valencia, Spain

Background: The B-Myb gene encodes a transcription factor involved in cell
proliferation. Several studies have shown that it is overexpressed in different
cancers conferring poor prognosis. Our previous studies showed that B-Myb is
overexpressed in patients with acute myeloid leukemia (AML) relative to CD34+
cells from healthy donors and this overexpression is associated with an unfa-
vorable prognosis.
Aims: Based on our previous results, we decided to study the consequences
of B-Myb aberrant expression in hematopoietic progenitor (CD34+) cells with
expression modulators. Furthermore, we pretended to find genetic variations
in B-Myb coding sequence that may modify the protein function in AML patients.
Methods: CD34+ cells were isolated from umbilical cord blood of healthy donors
with the AutoMACS device (Miltenyi Biotec). Cells were transfected in a 2D Nucle-
ofector (Lonza) with B-Myb-IRES-EGFP overexpression plasmid construct (pub-
lished by Dr. P.García), IRES-EGFP control plasmid, B-Myb specific siRNAs or
control siRNAs. After 18 hours of culture, efficiently transfected CD34+ were
selected by sorting in a flow cytometer and subsequently plated in triplicate in
Methocult GF H84435 (Stem Cell Technologies) medium to perform colony form-
ing cell assays. Colonies were counted after 14 days of culture in a contrast
microscope. B-Myb coding sequence was screened in 180 AML patients in a
LightCycler®480 (Roche) with the High Resolution Melting method by designing
16 pairs of specific primers. The detected variations were sequenced and con-
trasted with the accession number NT_011362.10 Gene Bank.
Results: In vitro studies demonstrated that total colony count from cells trans-
fected with B-Myb specific siRNAs was significantly lower than those transfect-
ed with control siRNAs (median, 41 vs 79; range, 36-42 vs 63-86; P=0.027).
CFU-M count was also significantly lower in cells transfected with B-Myb spe-
cific siRNAs (P=0.049). Total colony count of cells transfected with B-Myb-
IRES-EGFP plasmid was significantly higher than those transfected with con-
trol plasmid (median, 104 vs 35.5; range, 78-115 vs 29-53; P=0.016), being also
significantly higher the number of CFU-G, CFU-M and CFU-E (P=0.031,
P=0.031 and P=0.032 respectively) colonies.
Rs2070235, rs11556379 and rs7660 nonsynonymous polymorphisms were

detected in the AML patients with incidences similar to those registered in cau-
casian healthy populations (19.5%, 5.68% and 0.57% respectively).
Rs73116571 polymorphism was found in an intronic splicing region with an
incidence higher than that reported in a registered healthy population (2.4% vs
0.1%) and was associated significantly (P=0.046) with lower B-Myb expression
in AML patients. In addition, three new nonsynonymous genetic variations were
detected in three different patients: Q67X, E132D (both located in conserved
DNA binding domains) and P274L (Table 1).

Table 1. Detected genetic variations in B-Myb coding and adjacent intron-
ic sequences in AML patients.

Summary and Conclusions: In vitro colony-forming assays suggested that B-
Myb overexpression induces CD34+ cell growth. The polymorphisms detected
in our series had similar incidences than the reported in healthy population
studies. The only exception was rs73116571 (located in a splicing region) for
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which we found a higher incidence in our patients and in addition, a significant
association (P=0.046) with lower B-Myb expression levels. Therefore, we con-
sider that this association as both its incidence in AML patients should contin-
ue being investigated. Finally, new genetic variations (Q67X, E132D and
P274L) were detected and its involvement in the function of B-Myb protein
should be clarified in future studies.

P648

MUTATIONS IN RUNX1 AND NPM1 COMBINED WITH IMBALANCES OF
CHROMOSOME 21 ARE PREDICTIVE FOR PROGRESSION OF AML
K Gancheva1,*, J Howard-Reeves2, D Brazma2, P Phatheniou2, P Kotzam-
paltiris2, C Grace1, E Nacheva1
1Haematology, UCL Medical School, 2Haematology, Molecular Cytogenetics
laboratory, Royal Free Hospital, London, United Kingdom

Background: Extra chromosome 21 is the second most common acquired tri-
somy after (+)8 in adult myelodysplastic syndromes (MDS) and acute myeloid
leukemia (AML). It is rarely observed as the sole abnormality but seen as part
of complex karyotype in some 3-7% of the AML (Atlas of Genetics and Cyto-
genetics in Oncology and Haematology, http:// atlasgeneticsoncology.org).
Although the gene(s) in trisomy 21 associated with leukemia are unknown, the
21q22 region appears to be critical since it houses the RUNX1 gene. Mutation
of this gene, along with others such as NPM1, FLT3-ITD, CEBPA, ASXL1,
MLL-PTD, IDH1, IDH2, DNMT3A, TET2 have been identified as prognostic
factors in AML/MDS patients with a normal karyotype. Recently we reported on
16 MDS/AML patients from a cohort of 83 cases (ASH abstract No2561) car-
rying imbalances of chromosome 21 identified by high resolution genome array
scanning (aCGH). Here we present results from a next generation sequencing
(NGS) study of these samples.
Aims: The purpose of this study is to assess the mutation status in the RUNX1
gene and evaluate a link between mutations in NPM1 and RUNX1, in samples
characterised by hitherto unreported partial deletions and absence of amplifi-
cations.
Methods: 16 MDS/AML patients with acquired copy number changes in chro-
mosome 21 were investigated for mutations in the RUNX1 and NPM1 genes
by running a custom library on the Ion Torrent Personal Genome Machine
(PGM).
Results: Our previous studies using aCGH and FISH mapping identified chro-
mosome 21 aberrations in 16 patients with MDS/AML. They fall in three groups
characterized by: (i) trisomy 21 and intact RUNX1 gene (5/21); (ii) amplifica-
tion of the 21q22 region including the ERG and ETS2 sequences, in spite of
the loss of the whole or part of the RUNX1 gene (5/21); (iii) normal chromosome
21 with partially or whole loss of RUNX1 gene (6/16). The number of total
mutations seen in both RUNX1 and the NPM1 genes (average of 6.1 and 4.4
resp.) were significantly higher in patients with RUNX1 deletions and/or ampli-
fications of ETS2 and ERG (groups 2 and 3) as compared (average of 3.5 and
1 resp.) with the first group where no additional changes in the these genes
were observed. In the second group, NGS identified mutations in NPM1 exons
in all samples where the main feature is amplification of the ERG and ETS2
regions with or without a deletion in RUNX1. In 3 out of the 5 patients muta-
tions of RUNX1 exon 8 and/or in exon 4 (COSM24728) were found to co-exist
along with the NPM1 mutations. The same missense mutation of RUNX1 exon
4 (p.F70L) was observed in a further 6 cases, thus making it the most common
mutation seen in 8/14 patients (57%) with imbalances in chromosome 21.
Summary and Conclusions: Our study, albeit small, demonstrates the pres-
ence of mutations in RUNX1 and NPM1 in 57% of the AML/MDS patients with
RUNX1 deletions and/or amplifications of the ETS2/ERG region. These find-
ings suggest that mutations in RUNX1 and/or NPM1 coupled with gains or
losses in regions of RUNX1 could provide a useful indicator of progressive dis-
ease and also bring a novel insight into the pathogenesis of MDS/AML.
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PROGNOSTIC VALUE OF B-MYB AND ITS REGULATION BY MIRNAS IN
ACUTE MYELOID LEUKEMIA
M Llop1,*, E Barragán1, S Dolz1, Ó Fuster1, I Moreno2, M Dolores Odero2,
P García3, M Ibáñez4, I Luna4, J Cervera4, Es Such4, I Gómez4, M López4, I
De Juan1, S Palanca1, P Bolufer1, D Martínez4, F Moscardó4, P Montesinos4,
M Ángel Sanz4
1Laboratorio de Biología Molecular, Hospital La Fe, Valencia, 2Centro de Inves-
tigación Médica Aplicada, Universidad de Navarra, Pamplona, Spain, 3Institu-
to de Investigaciones Biomédicas, Universidad de Birmingham, Birmingham,
United Kingdom, 4Servicio de Hematología y Hemoterapia, Hospital La Fe,
Valencia, Spain

Background: B-Myb is a transcription factor involved in cell cycle, apoptosis
and senescence regulation. B-Myb silencing inhibits cell proliferation, and high
expression levels have been found in several kinds of cancer. miRNAs modu-
late gene expression by inducing mRNA degradation or by blocking translation
of their target genes. Thus, we propose that appropriate B-Myb expression

levels are necessary for a normal development and function of the hematopoi-
etic cells. We also hypothesize that B-Myb could be modulated by miRNAs and
changes in their expression could participate in leukemic development. 
Aims: The aims of this project are to analyze the expression of B-Myb and its
potential miRNA regulators in Acute Myeloid leukemia (AML), to find associa-
tion between B-Myb and candidate miRNAs, to perform functional studies in
myeloid cell lines in order to test if they modulate B-Myb expression and to eval-
uate the prognostic value of B-Myb and its regulator miRNAs in AML.
Methods: The study population included 272 adult patients diagnosed with
AML (excluding Acute Promielocytic Leukemia), the myeloid cell line KG1 and
CD34+ cells selected from umbilical cord blood from 11 healthy donors.
Analyzed miRNAs were miR-30a/b/c/d/e and miR29a/b/c. Criteria for miRNA
selection was base complementarity predicted by TargetScanHuman data-
base. Expression levels were analyzed by Real Time PCR with the Assay on
demand HS00231158-m1 (Applied Biosystems) for B-Myb and miScript probes
(Qiagen) for the miRNAs in an ABI prism 7500. GUS gene and miR-U6b were
used as internal controls and CD34+ cells were used as calibrators. Relative
expression was calculated with the ΔΔCt method. Median expression was the
cut-off value used to categorize patients for the statistical analysis. Functional
studies were carried out by nucleofecting the KG1 cell line with mimics (mole-
cules that reproduce miRNAs effects). Changes in gene expression were meas-
ured by Real time PCR and Western Blot. 
Results: B-Myb median expression in LMAs was 0,22 (0,001-5,56) and in
CD34+ cells was 0,14 (0,03-0,17). Median expression was significantly high-
er in LMAs than in CD34+ cells (P<0,001). Relative expression (ΔΔCt) was1,61.
miR-30a/b/c/d/e and miR-29a/b median expression was lower in AML than in
CD34+ cells (ΔΔCt=0,69; 0,60; 0,35; 0,26; 0,27; 0,19; 0,25; 0,41 and 0,83
respectively). ΔΔCt for miR-29b was 1,2. We found a significant association
between B-Myb and miR-30a/b/c expression: patients who overexpressed B-
Myb had lower expression of these miRNAs (P=0,049/0,011/0,002 respective-
ly). The KG1 cell line showed a similar expression pattern: maximal cell prolif-
eration (exponential growth phase of a cell culture) correlated with higher lev-
els of B-Myb mRNA and protein, and lower levels of miR-30a/b/c. We tested if
miR-30a and miR-30c modulate B-Myb expression by nucleofecting the KG1
cell line with mimics of these miRNAs. We found that miR-30a blocks B-Myb
translation and subsequently cell proliferation decreases approximately 25%.
Finally, B-Myb expression showed prognostic value for intermediate cytogenet-
ic risk patients: patients with B-Myb overexpression showed a significantly
shorter disease-free survival (DFS) (HR:1,4; IC95%1,02-1,94; P=0,039) and
Relapse-free survival (RFS) (HR:1,49; IC1,01-2,20; P=0,047). 
Summary and Conclusions: Our results suggest that B-Myb expression is
higher in LMA than in CD34+ cells. B-Myb expression is modulated by miR-30a
and they could influence leukemogenic development. B-Myb expression could
be useful to stratify patients with intermediate cytogenetic risk.
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VLA-4 EXPRESSION OF LEUKEMIC MYELOBLASTS MIGHT BE A GOOD
PROGNOSTIC MARKER IN ACUTE MYELOID LEUKEMIA PATIENTS
M Bae1,*, S Oh1, C Park1, B Lee1, S Park1, Y Cho1, S Jang1, J Lee2, K Lee2,
K Koh3, Ho J Im3, J Seo3, H Chi1
1Laboratory Medicine, 2Internal Medicine, 3Pediatrics, Asan Medical Center,
Seoul, Korea, Republic of Korea
Background: Adhesion and migratory properties of leukemic myeloblasts
appear to affect their survival, proliferation and retention in the bone marrow
and influence the chemosensitivity. Very late antigen-4 (VLA-4) and CXC
chemokine receptor 4 (CXCR4) are representing adhesion molecules
expressed on acute myeloid leukemia (AML) blasts in variable ranges. Because
VLA-4 may mediate anti-apoptotic signals and CXCR4 is associated with devel-
opment of AML, therapeutic agents targeting VLA-4 and CXCR4 are investi-
gated. Thus it becomes important to evaluate their expression for clinical use
to characterize leukemic myeloblasts and to determine prognosis.
Aims: We prospectively investigated the impact of expressions of VLA-4 and
CXCR4 of leukemic myeloblasts on treatment outcomes and leukemogenesis.
Methods: We quantified VLA-4 and CXCR4 expressions of leukemic
myeloblasts in consecutive 104 AML patients. We measured the positive
fractions and the mean fluorescence intensity (MFI) of VLA-4 and CXCR4 by
multi-color flow cytometry using bone marrow aspirates, and correlated
expression levels with disease characteristics and clinical outcomes. A com-
bination of cytogenetic and molecular abnormalities was used to stratify the
patients into risk groups based on national comprehensive cancer network
(NCCN) 2013 guideline. We evaluated prognostic impact in 72 patients who
received a cytarabine/anthracycline-based induction therapy by dividing into
2 groups (complete remission [CR] group who achieved CR after 1 cycle of
chemotherapy, and induction failure group). We also separated the patients
into 2 groups (high and low expression) according to the median positive
fraction of VLA-4 or CXCR4.
Results: Good risk group showed higher positive fraction and MFI of VLA-4
than poor risk group (P=.007,.04), but positive proportion and MFI of CXCR4
showed no significant difference between risk groups (P=.352,.831). Positive
fraction of CXCR4 increased along with age (r=.215). Proportion and MFI of
VLA-4 were significantly higher in CR group than in induction failure group
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(P=.01,.013). Those of CXCR4 showed no differences between 2 groups. The
high fraction of VLA-4 expession group showed better overall survival, relapse
free survival and event free survival than the low VLA-4 expression group
(P=.024,.027, 016), but there was no difference of survival between the high
and low CXCR-4 expression groups. VLA-4 positive fraction correlated with
CD117, CD13 or myeloperoxidase positive fractions (P=.005,.036,.025), and
inversely correlated with CXCR4 positive fraction (P=.039).
Summary and Conclusions: We found that high proportion and MFI of VLA-4
led to high complete remission rate, it corresponds with the results from better
prognostic group determined by NCCN guidelines, and the high VLA-4 expres-
sion group showed better survival. Thus VLA-4 expression of leukemic
myeloblasts might be a good prognostic marker in acute myeloid leukemia
patients.
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CLINICAL AND HEMATOLOGICAL FEATURES OF ACUTE MYELOID
LEUKEMIA WITH REARRANGEMENTS OF EVI1 OR PRDM16 
M Eveillard1,*, L Lodé1, J Delaunay2, R Garand1, S Wuillème1, F Duhoux3,
C Godon1, M Béné1
1Hematology Laboratory, 2hematology department, Centre Hospitalier Univer-
sitaire, Nantes, France, 3Hematology Laboratory, clinique universitaire saint
Luc, Bruxelles, Belgium

Background: Acute myeloid leukemia (AML) with EVI1 or PRDM16 rearrange-
ment, which represent 1% to 2% of all AML, are aggressive diseases with poor
prognosis and should be diagnosed early. Hint toward the possibility of such
rearrangements could be given if these cells present specific features.
Aims: In a cohort of 21 AML with EVI1 or PRDM16 rearrangements a retrospec-
tive study of morphological, cytochemical, clinical features and survival was per-
formed and compared to a reference cohort of 1844 AML diagnosed during the
same period.
Methods: Rearrangements of EVI1 were observed in 17 AML patients and of
PRDM16 in 4. Bone marrow (BM) and blood smears (May Grunwald Giemsa
and myeloperoxidase (MPO)) were re-examined by two different cytologists.
Information retrieved for both cohorts comprised blood counts, hemoglobin lev-
el, platelet counts, bone marrow dysplasia and overall survival.
Results: EVI1 patients had de novo AML in 10 cases. For the other7, antecedents
of myeloproliferative neoplasm (MPN) were retrieved in4, of myeodysplastic syn-
drome in 1 and of lymphoproliferative disorder in 2. Karyotypic examination found
9 patients with inv(3)(q21q26.2), 7 with t(3;?)(q26.2;?), 1 with normal karyotype
and cryptic inv(3). Monosomy 7 was observed in 8 cases and del(7q) in 1. Fifty-
three% of the patients had platelet counts over 100G/L at diagnosis, without the
classical thrombopenia observed in AML. This difference was statistically signif-
icant (P=0.019) by comparison to the reference cohort. These subnormal counts
were associated with platelets dysplasia (giant and hypogranular). Morphologi-
cal examination of BM smears for FAB classification showed a significant increase
of minimal differentiation (M0, n=5, 31% vs 7.5%, P=0.002). Megakaryocytes
were small, with monolobated or bilobated nuclei and clustered. Multilineage dys-
plasia of non-blast cells was present in 75% of the cases (vs. 17.6%, P<0.001).
Cytochemistry for MPO activity was negative in 57% of the patients vs. 23.4% in
the reference cohort (P=0.008). Of note, 78.5% of EVI1 patients had less than
10% MPO positive blasts, and MPO was also poorly expressed by mature neu-
trophils. The 4 patients with PRDM16 presented with a history of therapy-related
MPN. Cytogenetics showed for all a t(1;3)(p32q21), with an additional del(5q) for
2. As for EVI1 patients, paradoxically normal platelet counts were observed at
diagnosis (mean 259G/L). BM smears were characteristically rich in small,
monolobated and clustered megakaryocytes (more than 50/smear). All showed
multilineage dysplasia and, again as for EVI1 patients, MPO was characteristi-
cally low, completely absent in 3 cases. In both groups, prognosis was dismal with
9 months overall survival. The 14 patients who could not receive allogeneic trans-
plantation died within 12 months.
Summary and Conclusions: EVI1 or PRDM16 rearrangement can be suspect-
ed in AML patients with subnormal platelet counts, high numbers of bone mar-
row clusters of monolobate megakaryocytes and multilineage dysplasia. More-
over, these cases are also significantly characterized by a very low or absent
expression of myeloperoxidase even in cases not classified as M0. These two
very similar entities should prompt for the investigation of EVI1 rearrangement,
followed by that of PRDM16 if EVI1 is normal. The poor prognosis associated
with these rare diseases should lead to rapid investigation for a donor, in view
of allogeneic transplantation of hematopoietic stem cells.
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EFFECT OF MLN4924 ON TRAIL-INDUCED APOPTOSIS IN NON-CLINI-
CAL MODELS OF HAEMATOLOGICAL MALIGNANCIES
M Reidy1,*, M O’Dwyer2, M Thomas3, A Berger3, A Samali1, E Szegezdi1
1Apoptosis Research Center, National University of Ireland, Galway, 2Haema-
tology, University College Hospital, Galway, Ireland, 3Millennium Pharmaceu-
ticals, Inc, Massachusetts, United States

Background: TNF-related apoptosis ligand (TRAIL) is a tumour selective

cytokine with potential anti-cancer activity which is currently in clinical trials.
Haematological malignancies along with several other cancers have showed
varied sensitivity to TRAIL treatment. In vitro and in vivo studies have shown
that TRAIL-resistant tumour cells can be sensitised to TRAIL by various
chemotherapeutic agents. This has opened up new possibilities for combina-
tion therapies. Proteasome inhibitors have previously been used in this way.
MLN4924 is an investigational inhibitor of NEDD8 activating enzyme (NAE),
which is part of the ubiquitin proteasome pathway. MLN4924 is currently in
Phase 1 trials (Millennium Pharmaceuticals, Inc.). MLN4924 binds to NAE and
forms an MLN4924-NEDD8 adduct in place of an NEDD8 adenylate thus
locking the enzyme in an inactive state. As a consequence, MLN4924 inhibits
the NEDD8-dependent activation of a subset of ubiquitin E3 ligases known
as cullin ring ligases (CRLs). When CRL neddylation is disrupted, so is the
ubiquitin-dependent turnover of CRL substrates, many of which have impor-
tant roles in cellular processes associated with cancer cell growth and sur-
vival pathways including DNA replication and NFkB activity. Targeting the
activity of a specific subset of E3 ligases is particularly attractive because
there is the potential to selectively block the degradation of certain cellular
proteins and possibly avoid unwanted effects on other proteins.
Aims: We sought to investigate the apoptotic effect MLN4924 in combination
with TRAIL may have in multiple myeloma, acute myeloid leukaemia (AML), and
diffuse large B cell lymphoma cell lines.
Results: It emerged that MLN4924 and TRAIL have a synergistic effect in a
number of AML and MM cell lines. Examples of combination index values
obtained for these cell lines include AML2-0.07; MOLM13-0.69; ML1-0.55. In
an attempt to identify the mechanism of action we found that MLN4924
induces the expression of Bim and Noxa, pro-apoptotic, BH3-only members
of the Bcl-2 protein family. MLN4924 did not significantly affect the expres-
sion of apoptotic regulators acting at the TRAIL death receptors, including c-
FLIP, pro-caspase-8, cIAP1/2, DR4, DR5, DcR1 or DcR2. Through study of
the known transcription factors regulated after MLN4924 treatment and tran-
scription factors regulating Noxa expression, it was found that treatment with
MLN4924 led to the induction of p53 and C/EBPa, but not that of Foxo3A or
Nrf2 in OCI AML2 cells. Inhibition of p53 action with Nutlin3 reduced
MLN4924-mediated Noxa induction and could also sensitise the AML cells to
TRAIL-induced apoptosis. Pharmacokinetic studies on OCI-M2 xenografts
confirmed that inhibition of cullin ring ligases triggers Noxa accumulation and
enhanced TRAIL-induced apoptosis indicated by higher level of pro-casapse-
3 processing and cleavage of the caspase-3 target protein, PARP. Finally,
OCI-M2 xenografts treated with a biweekly dose of MLN4924 (on days 1
and4, each week for 3 weeks) combined with daily dosage of recombinant
human TRAIL (days 1-5 each week for 3 weeks) resulted in very significant
reduction in tumour volume (Figure 1).

Figure 1.

Summary and Conclusions: In conclusion, the current study shows that
MLN4924 can sensitise AML and potentially MM cells to TRAIL induced apop-
tosis to trigger very robust anti-tumour effects by increasing BH3-only protein
expression through an at least partially p53-dependent manner.
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IMPACT OF THE E3 UBIQUITIN LIGASE TRAF2 ON TNF-A-INDUCED
APOPTOSIS IN A CELL MODEL OF FLT3-ITD-POSITIVE AML
U Schnetzke1,*, M Fischer1, B Spies-Weißhart1, J Müller2, A Hochhaus1,
S Scholl1
1Klinik für Innere Medizin II, Abteilung für Onkologie und Hämatologie, 2Insti-
tut für Molekulare Zellbiologie, University Hospital, Jena, Germany

Background: Acute myeloid leukemia (AML) is a heterogeneous disease in
which multiple signaling pathways can contribute to pathogenesis of leukemia.
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The cytokine TNF-a (tumor necrosis factor alpha) has pleiotropic effects on
growth, differentiation and apoptosis. One of the key molecules mediating
TNF-a signaling is the E3 ubiquitin ligase TRAF2 (tumor necrosis factor
receptor-associated factor 2). So far, functional characterization of TRAF2 in
AML cells has not been reported.
Aims: The objective of this study was to investigate whether TNF-a can
induce apoptosis in cells of FLT3-ITD-positive AML and to elucidate the influ-
ence of the E3 ubiquitin ligase TRAF2 on the survival of these AML cells.
Methods: The expression of TRAF2 was suppressed in the FLT3-ITD-
dependent human AML cell line MOLM13 by stable lentiviral shRNA expres-
sion. TNF-a-mediated signal transduction of MOLM13 shTRAF2 cells was
monitored by analysis of AKT, GSK3ß, ERK and p706S. Apoptosis and cell
proliferation were detected by flow cytometry and MTS assay, respectively.
Furthermore, chemosensitivity assays were performed to investigate a poten-
tial functional role after incubation with cytarabine or doxorubicin.
Results: The functional activity of TNF-a was demonstrated by a strong
increase of p38 phosphorylation that was detected by Western blotting. In
MOLM13 cells, shRNA-mediated knockdown of TRAF2 resulted in a signifi-
cant suppression of phosphorylation of the anti-apoptotic proteins AKT and
GSK-3ß after 24h treatment with TNF-a, which was in contrast to the control
cell line. Importantly, the knockdown of TRAF2 caused significantly more
apoptosis (33% ±4.2% vs. 13%±1.7%) and impaired proliferation after TNF-
a exposure (0.58±0.02 fold of control). Furthermore, the TRAF2 knockdown
resulted in a different susceptibility to both investigated cytotoxic drugs.
Summary and Conclusions: We revealed the previously unknown function-
al role of TRAF2 in TNF-a-induced apoptosis in a FLT3-ITD-driven cell mod-
el. TRAF2 might elicit cytoprotective effects following activation of the TNF-
a receptor. We hypothesize that TRAF2 plays an important role in signal
transduction and survival of AML cells as we can demonstrate TRAF2 to be
a critical effector of TNF-a-induced apoptosis in a FLT3-ITD-positive AML cell
line.
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PLUMBAGIN ENHANCED TRAIL-INDUCED APOPTOSIS OF KASUMI-1
CELLS IN NOD/SCID MICE
L Liu1,*, J Luo1, Z Li2, D Lu1
1Hematological department, Shanghai fifth people’s hospital,Fudan Universi-
ty, Shanghai, China, 2Department of experiment haematology, Hanouver Med-
ical School, Hannover, Germany

Background: The translocation (8;21)(q22;q22) is one of the most com-
mon chromosomal abnormality in acute myeloid leukemia(AML). The inci-
dence of AML with t(8;21) is 6%>10% in primary AML and 18%>40% in
AML-M2.AML with t(8;21) is generally considered as a good prognostic type
according to WHO classification. However, the recurrence and drug resist-
ance of AML with t(8;21) still threat the life of patients. Therefore, it’s impor-
tant for finding new drugs to overcome the drug resistance of leukemic cells,
elevate the rate of complete remission and improve the long-term survival
of patients in clinical practice. Our previous research has confirmed that
plumbagin can enhance TRAIL-induced apoptosis of Kasumi-1 leukemic
cell lines in vitro. Therefore, it’s necessary to verify the finding in animal
experimental leukemic mode in vivo before clinical usage.
Aims: To investigate the effect of plumbagin alone, rsTRAIL alone and their
combination on leukemic Kasumi-1 cells in the NOD/SCID mice in vivo and
their possible mechanisims.
Methods: NOD/SCID mouse bearing xenograft tumor of Kasumi-1 cells
were randomly divided into normal saline group, Ara-C group, rsTRAIL alone
group, plumbagin alone group and rsTRAIL combined plumbagin group. The
tumor volume and weight changes of mouse were observed.The patholog-
ical slices of tumor and organs of mouse were stained with HE method and
observed under microscope.The morphology of tumor cells was observed
by microscope. The apoptotic rate of single cell suspension of xenograft
tumor was calculated by flow cytometry. The expression of DR4 and DR5
at protein level on the surface of cells was detected by flow cytometry.
Results: (1) Compared with the control group, both rsTRAIL and plumba-
gin could inhibit the growth of the xenograft tumor (P<0.01).They had a syn-
ergistic effect (P<0.05).The inhibitory rates in rsTRAIL, plumbagin and
rsTRAIL combined plumbagin were 56.74%,65.17% and 90.07% respec-
tively.(2)The NOD/SCID mouse mode of AML with t(8;21) were successful-
ly established, and the main marker is the formation of subcutaneous mass.
(3)The main toxicity of plumbagin 6mg/kg was diarrhea in tumor-bearing
mouse. (4)T he ratios of annexin V positive cells were (47.39±9.99)%,
(51.35±3.58)% and (68.23±6.74)% in rsTRAIL alone groups, plumbagin
alone and the combination of the both group respectively, and was signifi-
cantly higher in the combination group than in the group of rsTRAIL alone
or plumbagin alone.(5)Plumbagin could increase the expression of DR4 and
DR5 in cells of xenograft tumor which were demonstrated by flow cytome-
try (Fiugre 1).
Summary and Conclusions: Plumbagin could enhance TRAIL induced
apoptosis of Kasumi-1 cells in vivo without obvious damaging of the vital
organs, and the major mechanism was related to the upregulation of DR5.

Figure 1.
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PROGNOSTIC RELEVANCE OF ACQUIRED STRUCTURAL GENETIC
ABNORMALITIES IN ACUTE MYELOID LEUKEMIA
O Nibourel1,2,*, C Roumier1,2, S Guihard2, S Quentin3,4, S Geffroy1,
A Alberdi3,4, R Ben Abdelali3,4, A Renneville1, C Berthon2,5, K Celli-Lebras6,
H Dombret7, J Soulier3,4, C Preudhomme1,2, M Cheok1,2
1Hematology Laboratory, CHRU Lille, 2INSERM U837, Institute for Cancer
Research of Lille, Lille, 3Hematology Laboratory, Saint-Louis Hospital,
4INSERM U944, University Paris Diderot, Paris, 5Department of Hematology,
CHRU Lille, Lille, 6Department of Hematology, Saint-Louis Hospital,Universi-
ty Paris7, EA 3518, 7Department of Hematology, Saint-Louis Hospital, Univer-
sity Paris7, EA 3518, Paris, France

Background: Acute myeloid leukemia (AML) is a heterogeneous malignancy,
with prognosis remaining unfavorable. In addition to age and leukocytosis,
cytogenetic abnormalities are key factors to assess prognosis. However, vari-
ability in treatment response remains and is inadequately explained. Further-
more, cytogenetic analysis fails in approximately 10% of patients, thus a cor-
rect diagnosis is not possible in these cases.
Aims: In this study, we assessed prognostic relevance of high-throughput sin-
gle nucleotide polymorphism arrays (SNP-A) analysis in AML.
Methods: We analysed paired (i.e., diagnostic and remission) samples of 119
adult AML patients and in parallel we compared results with conventional cyto-
genetics and molecular diagnostics. Findings were validated on an additional
independent cohort of adult AML (n=127).
Results: We identified SNP-A abnormalities in 57% of the patients. More impor-
tantly, we defined unfavorable SNP-A abnormalities based on chromosomal
location. These unfavorable SNP-A abnormalities were associated with worse
overall treatment response (OS, P<0.0001, HR=1.64, 95%CI=1.33-2.02) and
with worse relapse-free survival (RFS, P=0.0022, HR=1.39, 95%CI=1.13-1.72).
Multivariate analysis confirmed independent prognostic impact of unfavorable
SNP-A abnormalities with prognostic cytogenetics (P=0.013, HR=1.43,
95%CI=1.08-1.90) or with the European Leukemia Net (ELN) classification
(P=0.013, HR=1.45, 95%CI=1.08-194). The number of unfavorable SNP-A
abnormalities was significantly associated with OS and RFS in the validation
cohort (P<0.0001, HR=1.38, 95%CI=1.20-1.59 and P=0.002, HR=1.71,
95%CI=1.23-2.46). Multivariate analysis was validated similarly with prognos-
tic cytogenetics (P=0.0082, HR=1.26, 95%CI=1.06-1.50) or with ELN classifi-
cation (P=0.0051, HR=1.28, 95%CI=1.08-1.51) in the independent cohort.
Summary and Conclusions: We have shown independent relevance of unfa-
vorable SNP-A abnormalities compared to conventional cytogenetics and
molecular diagnosis. These findings suggest concurrent SNP-A analysis may
improve current prognostic risk stratification of AML, especially in cases where
conventional cytogenetics is unsuccessful.
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HIGHER PROPORTIONS OF HELPER/INDUCER T CELLS AND
CD4+CD31+ NAÏVE T CELLS AT DIAGNOSIS PREDICT BETTER COM-
PLETE REMISSION RATE IN ACUTE MYELOID LEUKEMIA PATIENTS 
M Bae1,*, C Park1, B Lee1, S Park1, Y Cho1, S Jang1, E Seo1, D Kim2, J Lee2,
J Lee2, K Lee2, H Chi1
1Laboratory Medicine, 2Internal Medicine, Asan Medical Center, Seoul, Korea,
Republic of Korea

Background: Physiologic function of the immunocytes in the tumor is to rec-
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ognize and destroy clonally transformed cells before they grow into tumors and
to kill tumors after they are formed. It is now clear that the immune system
does react against many tumors including acute myeloid leukemia. Lymphocyte
subpopulation is known to be associated with prognosis with certain malignan-
cies, however, the role of immunocytes in patients with hematologic malignan-
cy is not well studied.
Aims: We prospectively investigated whether the differences in the proportion
and absolute number of lymphocyte subsets affect the leukemogenesis and
treatment outcomes in patients with acute myeloid leukemia.
Methods: Consecutive 91 AML patients who were newly diagnosed by bone
marrow study, immunophenotyping, cytogenetic and molecular analysis, were
included and classified into 3 risk groups (good, intermediate, poor) based on
national comprehensive cancer network (NCCN) 2013 guideline. We meas-
ured lymphocyte subsets (T cells, helper/inducer T cells, suppressor/cytotoxic
T cells, naïve T cells, memory T cell subsets, regulatory T cells, natural killer
(NK) cell subsets, NK-T cells and B cells) by multi-color flow cytometry with
peripheral blood obtained from patients at the time of diagnosis and after
chemotherapies (induction, first and second consolidations) and from 10 healthy
controls.
Results: At diagnosis, AML patients had significantly lower numbers and pro-
portions of CD56dimCD16+ NK cells, central memory T cells and regulatory T
cells than healthy controls (P=.005,.007,.019). Higher proportions of
helper/inducer T cells and CD4+CD31+ naïve T cells and lower proportion of
NK cells increased complete remission (CR) rate in 65 non-promyelocytic
leukemia patients who received cytarabine+anthracycline-based induction ther-
apy (P=.034,.027,.019), and it was also significant in multivariable analysis with
age and risk status (P=.014,.016,.045). In univariate analysis of relapse-free
survival (RFS), NK cells <4.8% of lymphocytes demonstrated shorter RFS
(P=.006) and it was also significant in multivariable analysis with risk status
(P=.037). During chemotherapy, NK-T cell proportion after 1st consolidation
therapy, compared with NK-T cell proportion at diagnosis, increased promi-
nently in patients who relapsed later than patients with continuous CR (P=.031).
Summary and Conclusions: Lower numbers of CD56dimCD16+ NK cells, cen-
tral memory T cells and regulatory T cells might contribute the leukemogene-
sis of AML, and the chemotherapy induced different lymphocyte subset findings.
Higher proportions of helper/inducer T cells and CD4+CD31+ naïve T cells and
lower proportion of NK cells at diagnosis independently predict better CR rate,
but the proportion of NK cells <4.8% at diagnosis had adverse prognostic impact
in RFS.

P657

HIGHER EXPRESSION OF ROUNDABOUT 4 (ROBO4) IN THE BONE MAR-
ROW IS AN INDEPENDENT POOR PROGNOSTIC FACTOR IN ADULT
PATIENTS AFFLICTED WITH DE NOVO ACUTE MYELOID LEUKEMIA 
Y Chen1,*, H Hou2, M Lee2, Y Kuo3, Y Lai2, W Chou2, C Chen2, J Tang2,
M Yao2, S Huang2, B Ko2, S Hsu2, S Wu2, W Tsai2, Y Chen2, H Tien2
1National Taiwan University Hospital Yun-Lin Branch, Douliou, 2National Tai-
wan University Hospital, 3National Taiwan University, Taipei, Taiwan

Background: Bone marrow (BM) microenvironment provides support for self-
renewal, quiescence, homing, engraftment and proliferative potential for
hematopoietic stem cells (HSCs). Roundabout 4 (Robo4) is a transmembrane
protein expressed specifically in endothelial cells and HSCs. Recently, Robo4
expression was shown to be associated with HSC homeostasis.
Aims: Till now, there have been few studies concerning the prognostic impli-
cation of Robo4 expression in de novo AML.
Methods: We investigated the mRNA expression of Robo4 by real-time quan-
titative polymerase chain reaction in the BM cells from a cohort of 201 newly
diagnosed de novo AML patients, including 148 original and 53 validation
cohort, and 20 healthy BM donors. The expression of Robo4 was normalized
to that of the housekeeping gene RPLP0. The result was correlated with clini-
cal features, cytogenetics, other genetic alterations and treatment outcomes.
Results: Median levels of Robo4 expression were significantly higher in AML
patients than in normal BM donors. The patients were then divided into one with
low expression of Robo4 (n=87) and the other with high expression (n=61), by
using a cut-off point of 0.010 (Robo4/RPLP0). Patients with high Robo4 expres-
sion had higher incidence of HLA-DR and CD56 expression on the leukemia
cells (85.0% versus. 62.4%, P=0.003 and 30.0% versus. 8.4%, P=0.001,
respectively). Further, high Robo4 expression was closely association with
chromosomal abnormalities t(8;21), but inversely correlated with t(15;17) (20%
versus. 2.3%, P=0.0009 and 1.6% versus. 14.9%, P=0.0081, respectively). We
also found that Robo4 expression was significantly lower in AML patients with
CEBPAdoublemutation (P=0.0240). One hundred seven (72.3%) of 148 patients
achieved a complete remission (CR). High Robo4 expression was associated
with a trend of inferior response to induction chemotherapy (CR rate, 63.9% ver-
sus. 78.2%, P=0.0643). With a median follow-up of 31 months (ranges, 1.0-
160), patients with high Robo4 expression had significantly poorer overall sur-
vival (OS) and disease-free survival (DFS) than those with low Robo4 expres-
sion (median, 17.0 months versus. 95.0 months, P=0.023, and medium, 5.0
months versus. 15.0 months, P=0.024, respectively). In the subgroup of 99
patients with intermediate-risk karyotype, the differences of OS (median, 13.5

months versus. 95.0 months, P=0.007) and DFS (median, 4.0 months versus.
10.0 months, P=0.025) between patients with high and low Robo4 expression
were still significant. In multivariate analysis, the independent poor risk factors
for OS and DFS were older age, high WBC count, unfavorable karyotype, and
high Robo4 expression (Hazard ratio OS, 1.779, 95% CI 1.005-3.149, P=0.048
and DFS, 1.600, 95% CI 1.026-2.495, P=0.038). On the other hand, CEBPAdou-
blemutationand NPM1+/FLT3-ITD-were independent favorable prognostic fac-
tors. This result was also validated in an independent validation cohort (n=53).
Summary and Conclusions: Our results demonstrated that Robo4 expression
was correlated with surface antigen expression of leukemic cells, cytogenetics,
and molecular mutation. Further, high Robo4 expression indicates an unfavor-
able prognosis in de novo AML patients. It may be used as a biomarker for risk-
stratification of AML patients.
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IMPLICATIONS OF MIR-10 IN CHEMOTHERAPY RESPONSE OF NPM1
MUTATED AML 
V Havelange1,*, P Ranganathan2, S Geyer2, X Huang2, X Yu2, C Fernandez-
Cymering3, S Volinia3, M Andreeff4, C M Croce3, G Marcucci2, R Garzon2
1Hematological Department, Cliniques universitaires Saint-Luc, Brussels, Bel-
gium, 2Division of Hematology, 3Department of Molecular Virology, Immunol-
ogy and Medical Genetics, The Ohio State University, Columbus, 4Section
Molecular Hematology & Therapy, Department of Leukemia, MD Anderson
Cancer Center, Houston, United States

Background: Nucleophosmim (NPM1) mutated AML (NPM1mut-AML) patients
are associated with a high rate of complete response (CR) to induction
chemotherapy. However, the mechanisms responsible for such effects are
unknown. It has been shown that a unique miRNA signature is associated with
cytogenetically normal AML (CN-AML) patients harboring NPM1 mutations, and
includes the strong uP-regulation of miR-10a and miR-10b (miR-10a/b). Howev-
er, the functional role of these two miRs in NPM1 mutated AML (NPM1mut-AML)
is unclear. We hypothesize that chemotherapy sensitivity and the high CR rates
observed in NPM1mut-AML patients could be mediated through miR-10a/b.
Aims: To investigate the association of miR-10 expression levels with
chemotherapy response and sensitivity in NPM1mut-AML patients.
Methods: We analyzed miR-10a/b expression levels in pretreatment bone mar-
row samples obtained from 54 newly diagnosed AML patients treated with idaru-
bicine and cytarabine by using the OSU-CCC miRNA microarray platform. After
background subtraction and normalization using quantiles, miRNA data was ana-
lyzed using BRB tools (Class comparison). Patients characteristics include: medi-
an age (n=61); CN-AML(n=33), FL3-ITD(n=10),NPM1mut(n=25), other karytyope
(n=21). MiR-10a gain and loss of function studies were performed in AML cell lines
and primary AML samples in baseline conditions and after chemotherapy.
Results: To identify whether miR-10a/b are associated with CR, we compared
pretreatment miR-10a/b levels of patients who achieved CR (n=28) versus no
responders (R) (n=26). The median miR-10a levels were 12.1 (4.2-14.2) in CR
patients and 9.1 (range 5.1-13.5) in no-CR patients (P=0.002), while the medi-
an miR-10b levels were 12.2 (4.2–13.7) in CR patients and 8.1 (4.2–13.1) in
no-CR patients (P=0.001). Univariate analysis including cytogenetics, age,
NPM1 status and miR-10a/b revealed that both miRNAs were significantly asso-
ciated with CR (OR 1.33 and 1.32, respectively). Multivariate analysis includ-
ing age, NPM1 status, unfavorable cytogenetic prognostic group, CN-AML and
miR-10a/b, revealed that NPM1 and miR-10a remain significant after adjusting
for the other variables. However, there was an interaction effect in the multivari-
ate logistic model with NPM1 mutation status and miR-10a, where NPM1 muta-
tion status modifies the effect of miR-10a on CR incidence (P=0.033). To assess
the functional role of miR-10a in chemotherapy sensitivity, we over-expressed
synthetic miR-10a in AML cell lines with low endogenous miR-10a expression
(KG-1a/Kasumi-1) showed no changes in cell proliferation or apoptosis between
miR-10a and the controls in baseline conditions or after cytarabine treatment.
Knock down of miR-10a in two AML cells lines with high levels of miR-10a
(K562/NPM1mut OCI-AML3),using antimiR-10a or scramble control showed
no differences in cell proliferation and apoptosis in baseline condition or after
cytarabine treatment. Identical results were observed in 4 primary AML sam-
ples; 2 with NPM1 wild-type and low level of miR-10a that were transfected with
nanoparticle conjugated synthetic miR-10a and 2 with NPM1 mutated and high
level of miR-10a that were transfected with nanoparticle-anti-10a.
Summary and Conclusions: High miR-10a/b expression levels in AML patients
are associated with achieving CR. However this association is dependent on
NPM1 mutation status. miR-10a gain and loss of function experiments in cell
lines and in primary AML samples did not demonstrate any effect in apoptosis and
cell proliferation in baseline conditions nor after chemotherapy treatment.
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INHIBITION OF AUTOPHAGY SENSITIZES LEUKEMIC CELLS TO
CYTARABINE
B Ristic1,*, M Bosnjak2, K Arsikin1, A Mircic2, V Paunovic1, V Perovic1,
V Zivkovic2, A Bogdanovic3, V Bumbasirevic2, V Trajkovic1, L Harhaji-Tra-
jkovic4
1Institute of Microbiology and Immunology, School of Medicine, University of
Belgrade, 2Institute of Histology and Embriology “Aleksandar Đ. Kostić”, School
of Medicine, University of Belgrade, 3Clinic of Hematology, Clinical Centar of
Serbia, School of Medicine, University of Belgrade, 4Institute for Biological
Research “Sinisa Stankovic”, University of Belgrade, Belgrade, Serbia

Background: Autophagy is a process in which a cell degrades its own com-
ponents in organelles called autophagolysosomes. Cytarabine is a chemother-
apeutic drug used to treat different forms of leukemia, including acute and
chronic myelogenous (AML and CML), acute lymphocytic leukemia (ALL) and
lymphomas.
Aims: In this study we investigated the ability of cytarabine to induce autophagy
in different leukemic cells.
Methods: Human leukemia cell lines: promyelocytic (HL-60), lymphocytic
(REH) and acute lymphoblastic (MOLT-4), as well as peripheral blood mononu-
clear cells (PBMCs) from CML patients or healthy controls were treated with
cytarabine. Cell viability was determined by measuring the activity of lysoso-
mal acid phosphatase. Intracellular acidification was demonstrated by the acri-
dine orange staining. Autophagosomes and autophagolysosomes were detect-
ed by transmission electron microscopy. Expression of autophagy-related pro-
teins was shown by Western blot analysis. Pharamacological inhibitors and
RNA interference were used for down-regulation of autophagy.
Results: Cytarabine stimulated cytoplasmatic acidification and appearance of
double-membraned autophagosome-like and single-membraned autophagolyso-
some-like vacuoles with partly digested intracellular content in REH cells. Cytara-
bine induced degradation of the selective autophagic target p62 and conversion
of LC3-I to autophagosome-associated LC3-II in the presence and absence of
proteolysis inhibitors in all tested leukemic cells, but not PBMC from healthy con-
trols. In contrast to MOLT-4 cells, pro-autophagic protein beclin-1 was not upreg-
ulated in REH, HL-60 and PBMC from leukemic patients. Cytarabine reduced
activity of mTOR, major negative regulator of autophagy, and its downstream tar-
get p70S6K. Autophagy downregulation markedly increased cell death in all
cytarabine treated leukemic cells, but not PBMC from healthy controls.
Summary and Conclusions: Our results demonstrate that the inhibition of
autophagy sensitizes leukemic cells to the cytarabine-induced cell death and
suggest a promising approach to improve the efficiency of cytarabine in the
treatment of leukemia.
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SYNERGISTIC EFFECTS OF HSP70 AND HSP90 INHIBITORS IN PRIMARY
HUMAN ACUTE MYELOID LEUKEMIA CELLS 
H Reikvam1,*, I Nepstad1, A Sulen1, B Gjertsen1, K Hatfield1, Ø Bruserud1
1INSTITUTE OF MEDICINE, UNIVERSITY OF BERGEN, Bergen, Norway

Background: Acute myeloid leukemia (AML) is a heterogeneous group of
malignant hematopoietic disorders characterized by bone marrow accumula-
tion of immature leukemic cells. Heat shock proteins (HSPs) are molecular
chaperones that assist proteins in their folding to native structures. HSP90 has
emerged as therapeutic targets in human malignancies; including AML there
agents have entered clinical trials. However, the results from early clinical tri-
als have not been too promising, and suggested explanations for this have
been (i) activation of compensatory mechanisms including increased HSP70,
(ii) difficulties in obtaining effective in vivo concentration due to dose-limiting
side effects especially for the geldanamycin derivatives or (iii) limited effects of
HSP90 inhibitor monotherapy. Therapeutic targeting of HSP70 has recently
emerged as a new therapeutic approach, and the specific inhibitor VER-155008
has been developed through structure-based X-ray crystallographic design.
Aims: The antileukemic potential of HSP70 inhibition still remains elusive;
therefore the aims of the present study were to investigate the in vitro
antileukemic effect in AML of HSP70 inhibitor both alone and in combination
with HSP90 inhibitor.
Methods: We evaluated the effect of the HSP70 inhibitor VER-155008 regard-
ing proliferation, viability, colony forming unit (CFU), cytokine release and lev-
els of intracellular HSPs (HSP27, HSP40, HSP60, HSP70 and HSP90) on
highly standardized in vitro cultured primary human AML cells derived from 20
consecutive AML patients. In addition we investigated potential synergistic
effects between VER-155008 and the HSP90 inhibitor 17-dimethylaminoethy-
lamino-17-demethoxygeldanamycin (17-DMAG).
Results: VER-155008 caused a dose-dependent inhibition of cytokine-depend-
ent AML cell proliferation both in suspension cultures and in a CFU assay, and
also had a significant proapoptotic effect. VER-155008 caused a strong inhibi-
tion of the constitutive AML cell release of several growth factors/regulators of
hematopoiesis (i.e. tumor necrosis factor a, vascular endothelial growth factor,
interleukin3, interleukin 1β, interleukin 1 receptor antagonist), although had rel-
atively weak effects on the constitutive chemokine release. When combining
VER-155008 with 17-DMAG, we explored an increased antiproliferative and
proapoptotic effect compared to both drugs alone. A highly significant decrease
in both cytokine and chemokine release were observed of combination treat-
ment, compared to both drugs alone. HSP90 inhibition led to compensatory
increase in HSP70 levels, while HSP70 inhibition decreased the levels of both
HSP90 and HSP70. Combining VER-155008 and 17-DMAG also increase the
HSP70 levels, however the effect was not stronger then use of 17-DMAG alone. 
Summary and Conclusions: HSP70 inhibition has potential antileukemic
effects in human AML. Furthermore, we provide results supporting stronger
effect of HSP70 and HSP90 inhibition in combination, which can increase
antileukemic activity in human AML, with the potential to overcome the obsta-
cles associated with HSP90 inhibition alone. These approaches should be
future explored in preclinical and clinical settings, to further identify the poten-
tial benefits of such a combination in leukemia treatment.
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ACUTE MYELOID LEUKEMIA WITH NORMAL KARYOTYPE: IS THE NUM-
BER OF CONSOLIDATION CYCLES IMPORTANT?
D Pereira1,*, S Chacim1, L Leite1, I C Ferreira1, C Moreira1, M Nunes1, M Brito1,
M Marques1, L Viterbo1, I Oliveira1, Ne Domingues1, I Moreira1, A Santo1,
A Martins1, J Mariz1
1Servico de Onco-Hematologia, Instituto Portugues de Oncologia Francisco
Gentil, Porto, Portugal

Background: To this date, the standard treatment of acute myeloid leukemia
(AML) in young patients has been the use of increasingly myelotoxic induction
followed by consolidation treatment, in which appropriate doses remains uncer-
tain. Furthermore, treatment response is heterogeneous, being that the risk of
relapse remains a constant threat. Defining the best consolidation treatment is
still a major concern in the treatment of young adults with AML, particularly in
patients with a normal or unfavorable karyotype without a HLA-compatible
donor. A relevant issue is the ideal number of consolidation cycles with high
dose cytarabine (HDAC) that would have an impact on prognosis. 
Aims: Determination of the prognostic impact of the number of consolidation
cycles in younger patients with non-promyelocytic de novo AML and normal
karyotype.
Methods: In a total of 336 patients with AML, treated in our center from 1998
to 2010, a retrospective analysis was conducted in the subgroup of younger
patients (age ≤65 years old according to our protocol) with non-promyelocytic
de novo AML, normal karyotype who were undergoing the induction regimen
“7+3” (Idarubicin 12mg/m2 ev, days 1,2,3; Cytarabine 200mg/m2 ev, days
1,2,3,4,5,6,7) and didn’t have an HLA compatible donor. The patients’ charac-
teristics were compared with a chi-square test for binary variables and a Mann-
Whitney test for continuous variables. The survival curves were estimated
based on Kaplan-Meier curves and data for the various groups were compared
with a log-rank test. The multivariate analysis was carried out using a Cox mod-
el, after the proportional hazard assumption was checked. A p value below
0,05 was considered as being statistically significant.
Results: The median follow-up was 28 months ([1-134]). Of the 47 patients,
48,9% (n=23) were male - with an average age of 52 years old ([20-65]). All
patients (n=47) presented intermediate risk SWOG. In this analysis, of the
78,7% (n=37) patients who reached complete response (CR) after one cycle
of induction, 76,6% (n=36) underwent   consolidation treatment with Cytarabine
3mg/m2 (CALGB). The median number of consolidation cycles was 3 [(1-4)].
This difference was conditioned by several factors (intention to treat, toxicity,
relapse during consolidation, death). 59,6% of the patients relapsed after 13
months (median) [0-92]. It was observed that the disease-free survival (DFS)
was better in the group of patients who complete 3 or 4 consolidation cycles,
in contrast with the group who complete 1 or 2 cycles (P>0,05). If we done a
stratification according to the number of consolidation cycles they carried out,
66.7% (n=24) of them underwent more than 2 consolidation cycles. This group
of patients presented higher DFS in comparison to patients who underwent ≤2
cycles (median of 41 vs. 9 months, P=0,046), with an impact on overall survival
(OS: P=0,021). Given the Cox regression analysis, the completion of more than
2 cycles of consolidation is an independent predictive factor of OS (HR=2,72;
95% CI1,12-6,58; P<0,05), comparatively with the group that performs ≤2 cycles
of consolidation, age, number of leukocytes (at diagnosis) and type of response
to induction. There was no noted difference between the high/intermediate risk
group (n=11) and the low/intermediate risk one (n=4).
Summary and Conclusions: This study demonstrates that the number of
cycles performed by a particular patient has prognostic value. For the hetero-
geneous intermediate risk group with normal karyotype, more cycles of consol-
idation with CALGB could be considered an important component to the AML
treatment and thereby it could be an alternative to allogeneic transplantation in
patients without an HLA-matched donor. This analysis needs to be enhanced
with randomized studies in order to evaluate and validate this approach.
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IMPROVEMENT, BUT STILL POOR PROGNOSIS FOR ESTONIAN
PATIENTS COMPARED TO A WELL-DEFINED REGION OF WESTERN
SWEDEN, A POPULATION BASED STUDY OF ACUTE DE NOVO
LEUKEMIA PATIENTS AGED 16-64 YEARS
E Hulegårdh1,*, M Punab2, L Wennström1, K Palk3, M Varik3, E Holmberg4,
D Stockelberg1
1Hematology and Coagulation Section, Department of Medicine, Sahlgrenska
University Hospital, Gothenburg, Sweden, 22nd Clinic of Hematology and
Oncology, Tartu, 3Department of Hematology, North Estonia medical centre,
Tallinn, Estonia, 4Department of Oncology, Institute of Clinical Sciences,
Sahlgrenska Academy, Gothenburg, Sweden

Background: The present population-based survey was carried out over five
consecutive 5-year study periods (1982-2006) on the incidence and survival of

de novo acute leukemia (AL) patients with acute myeloid or lymphoblastic
leukemia (AML/ALL) aged 16-64 years at diagnosis in Estonia (n=407) and in
a well-defined region in western Sweden (n=517). Estonia regained independ-
ence in 1991 after 5 decades of occupation by the Soviet Union and entered a
transition from planned to market economy.
Aims: The current population-based study was designed and aimed to inves-
tigate how changes as regards political and socio-economic circumstances are
likely to affect hematologic health care in a society, especially incidence and
survival.
Methods: The present population-based study comprises all de novo AL
patients aged 16-64 years in Estonia and western Sweden diagnosed 1982-
2006. Estonia covers an area of 45,000 km2 and the Western Swedish Health
Care Region covers an area of 27,000 km2. During the years of the population-
based retrospective work (1982-1996) the average population in Estonia and
western Sweden were 1.5 and 1.6 million inhabitants, respectively. The aver-
age number of inhabitants in Estonia and the western Swedish region during
the two prospective population-based studies (1997-2006) were 1.4 and 1.7 mil-
lion, respectively. Identification of de novo AL. Since the aim of the present work
was to compare the incidence and survival of de novo AL in the two countries,
the delineation of the diagnosis was critical. Therefore, patients with a history
of pre-existing myelodysplasia, polcythemia vera, essential thrombocythemia,
idiopathic myelofibrosis, chronic myeloid leukemia or leukemia secondary to
chemo-/radiotherapy were excluded from the study. Statistical methods. Indi-
vidual data for the two cohorts of acute de novo leukemias from western Swe-
den and Estonia were put together in a database for the analyses. The inci-
dence in the population was compared by use of age standardized incidence
rates. Survival analyses were carried out by estimating relative survival. The rel-
ative survival is the ratio between the observed survival of the patients and the
expected survival of a comparable group from the general population. Mortal-
ity data of the general population in Sweden and Estonia were used to estimate
expected survival rates for the study populations. Internal age standardizing of
the relative survival rates was done by use of the age distribution of all individ-
uals in the two cohorts.
Results: With regard to age adjusted incidence rates for AL in our current work
there is no statistically significant difference between Estonia (1.8/100000) and
Western Sweden (1.8/100000)during the period 2002-2006. Corresponding fig-
ures for AML were 1.4/100000 and 1.2/100000 respectively and for ALL
0.4/100000 and 0.6 /100000, respectively. Similar incidence rates are noted
since the start of our study 1982. Since the first five year cohort 1982-1986, five
year relative survival for all AL patients in Western Sweden has increased from
20% to 56%, as compared to 2002-2006 (Figure 1). Corresponding figures
from Estonia is an increase in survival from 3% to 22%. The pattern is similar
for AML, Estonia (n=280) 2% to 22% and Western Sweden (n=370) 19% to
58%.There is also a brisk improvement in survival for Swedish AML patients
during 1997-2001 (45% vs. 58%) as compared to Estonia (15% to 22%).

Figure 1. Relative survival* for AML de novo.

Summary and Conclusions: Over the years1982-1992 Estonia was still under
the mentorship of the Soviet Union. Estonian hematologists did not have access
to therapeutic measures readily available to Swedish hematologists, and the
results for survival for western Swedish patients with AL far exceeded those for
their Estonian counterparts. Of course it is encouraging that survival appears
to have increased in Estonia as well as in Sweden. However, despite progress,
the results in Estonia are still burdened by very poor survival in acute leukemia.
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It is highly unsatisfactory that the improvements in relative survival have not
been faster. Differences in survival between the two countries are mainly due
to higher intensity chemotherapy regimens and a higher rate of hematopetic
stem cell transplantation in Sweden. However, other still unknown factors may
play a substantial role. Therefore, it is of particular interest and great importance
that we are in the process of collecting specified data also regarding support-
ive care for de novo ALs for the next prospective period from 2007-2011.
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PROGNOSTIC IMPACT OF NPM1, IDH1/2 AND DNAH11 GENE MUTA-
TIONS ON NORMAL KARYOTYPE ACUTE MYELOID LEUKEMIA
PATIENTS NOT HARBORING FLT3/ITD MUTATION
Y Kim1,*, I Lee2, D Kim3, C Won Jung4, J Jang4, H Kim5, J Moon6, S Sohn6,
J Won7, S Kim8, J Huh9, J Lee1, H Kim1
1Hematology, 2Genome Research Center for Haematopoietic Diseases, Chon-
nam National University Hwasun Hospital, Jeollanam-do, Korea, Republic of
Korea, 3Medical Oncology and Hematology, Princess Margaret Hospital, Uni-
versity of Toronto, Toronto, Canada, 4Hematology-Oncology, Samsung Med-
ical Center, Sungkyunkwan University School of Medicine, 5Hematology, The
Catholic University of Korea, Seoul St Mary’s Hospital, Seoul, 6Hematology-
Oncology, Kyungpook National University Hospital, Daegu, 7Hematology-
Oncology, Soon Chun Hyang University Hospital, Seoul, 8Hematology-Oncol-
ogy, Dong-A University College of Medicine, Busan, 9Laboratory Medicine,
Ewha Womans University School of Medicine, Seoul, Korea, Republic of Korea

Background: Acute myeloid leukemia with normal karyotype (AML-NK) is
known to be heterogeneous in the molecular level. Accordingly, it has become
more critical to dissect this group of patients according to their prognosis using
a molecular genetic technology.
Aims: We attempted to analyze the incidence and prognostic implication of
genetic abnormalities on survival in 426 adult patients with AML-NK.
Methods: A total of 67 AML-NK patients achieved complete remission (CR),
candidate mutations in 21 genes were identified by whole exome sequencing
which has 41-89X coverage and by single-nucleotide polymorphism array analy-
sis using marrow mononuclear cells at diagnosis of AML-NK. Subsequently,
mutation analysis of 11 genes (i.e. FLT3/ITD, NPM1, DNMT3a, IDH1, IDH2,
TET2, NRAS, WT1, DNAH11, SF3B1, and PHF6) which are known to be involved
in the pathogenesis of hematologic diseases, were performed using Sanger
sequencing in another subset of 359 AML-NK patients as a validation cohort.
Results: Of 426 patients in total (median age: 51, ranges: 15-85), FLT3/ITD,
NPM1, and DNMT3a mutations were associated with higher leukocytes counts
at presentation of AML-NK. In 284 patients who received standard remission
induction (RI) chemotherapy (excluding 119 patients with conservative treat-
ment and 22 early death/1 follow-up loss after RI chemotherapy), those with
FLT3/ITD mutation were significantly associated with a higher risk of relapse
(P=0.02), a shorter leukemic-free survival duration (LFS)(P<0.01) or overall
survival (OS) (P=0.01). Accordingly, we divided the patients into FLT3/ITD+ and
FLT3/ITD- population, and analyzed their treatment outcomes according to the
other mutations. In the FLT3/ITD- group (n=200), those with NPM1 mutation
showed a higher CR rates after one or two cycles of RI chemotherapy (P<0.01)
and a longer OS duration (P<0.01), hazard ratio (HR) 0.43, 95% confidence
interval (CI) 0.25-0.73, adjusted by other clinical variables including age, leuko-
cyte counts at diagnosis, and transplantation. In the FLT3/ITD+ patients (n=84),
NPM1 mutation was found to be a favorable prognostic factor showing a low-
er relapse rate (P=0.00), a longer LFS duration (P<0.01, HR 0.35, 95% CI
0.18-0.70), and OS duration (P=0.04, HR 0.55, 95% CI 0.31-0.98) in NPM1
mutated patients. In addition, OS was significantly different in favor of those with
IDH2, especially R140Q IDH2 mutation, (P=0.04, HR 0.30, 95% CI 0.09-0.99),
whereas DNAH11 mutation was associated with inferior OS (P<0.01, HR 5.78,
95% CI 1.65-20.25). Accordingly, we stratified the FLT3/ITD+ patients into three
subgroups according to the NPM1, IDH1/2 and DNAH11 mutation status,
Group 1: NPM1 mutation and IDH1 or 2 mutations (n=16), Group 2: isolated
DNAH11 mutation (n=4) and Group 3: all mutations were negative (n=64). The
group 1 showed significantly better OS than group 2 (P<0.01, HR 16.90, 95%
CI 3.48-82.15) orgroup 3 (P<0.01, HR 3.40, 95% CI 1.20-9.55).In a subgroup
analysis of younger patients less than 60 years of age, similar outcomes were
also observed in favor of group 1 in terms of OS. 
Summary and Conclusions: Our study confirmed that NPM1 mutation is an
independent prognostic factor in adult patients with AML-NK not harboring
FLT3/ITD mutation. In addition, several other genetic markers were identified
as prognostic including IDH1/2 or DNAH11 mutations as well as NPM1 muta-
tion in a subgroup of AML-NK patients with FLT3/ITD mutation.

P664

ROLE OF ALLOGRAFTING IN HIGH RISK ACUTE MYELOID LEUKEMIA
B Bruno1,*, E Audisio1, S D’Ardia1, D Ferrero1, E Maffini1, L Giaccone1,
B Allione1, A Busca1, C Casa1, F Testa1, C Frairia1, F Ferrando1, M Festuc-
cia1, L Brunello1, A Evangelista2, M Boccadoro1, U Vitolo1, G Ciccone2, M Fal-
da1, F Marmont1

1Divisions of Hematology, 2Tumor Epidemiology Unit, A.O. Città della Salute
e della Scienza, Università di Torino, Torino, Italy

Background: Acute myeloid leukemia (AML) is the most frequent acute
leukemia in adults. Prognosis of patients with high risk AML improves with allo-
geneic stem cell transplantation.
Aims: To evaluate outcomes in newly diagnosed patients, younger than 66,
who achieved complete remission (CR) after induction/consolidation therapy
at the Divisions of Hematology at Città della Salute e della Scienza, Università
di Torino, Torino, Italy, between 2000-2011.
Methods: Three-hundred and two AML patients (except FAB-M3) were con-
secutively diagnosed and stratified by risk as follows: low risk included pres-
ence of t(8;21), inv(16)/t(16;16); high risk features included WBC>50.000/uL at
diagnosis, secondary leukemia, presence of extramedullary AML, complex
karyotype, chromosomal monosomy, no remission after induction, and FLT3/
MLL mutations (since 2004). Intermediate risk included patients who did not
meet either low or high risk criteria. Moreover, the standard risk group includ-
ed low+intermediate risk patients. Patients were treated according to Center
guidelines or on clinical trials active at the time of diagnosis. All high risk patients
were considered for an allograft since diagnosis.
Results: After induction/consolidation, 229/302 patients (76%) achieved com-
plete remission: 16/229 (7%) were at low, 54/229 (24%) at intermediate, and
159/229 (69%) at high risk respectively. Eighty/159 (50%) high risk patients
received an allograft as 1st line treatment; 56% from a HLA-matched sibling,
42% from an unrelated donor and 2% received a haplo-identical transplant.
Seventy-nine/159 (50%) did not receive an allograft primarily because of fail-
ure to find a suitable donor either sibling or unrelated. At median follow-up of
53 months from induction therapy and 49 months from achieving CR, 5-year
overall survival (OS) and 5-year event free survival (EFS) of the entire patient
cohort were 45% and 35% respectively. By risk category, standard risk patients
showed a 5-year OS of 56% and high risk patients of 40% (P=0.008). Five-year
EFS was 37 and 34% in standard and high risk patients respectively (P=0.194).
High risk patients who underwent an allograft uP-front showed a 5-year OS of
53% and showed a statistically significant advantage as compared with those
who did not receive a transplant (P=0.018).
Summary and Conclusions: Allografting plays a pivotal role in OS and EFS
for high risk acute myeloid leukemia. The lack of a donor is associated with bad
clinical outcomes. Prospective clinical trials designed to evaluate the use of
more readily available donors such as haploidentical siblings or parents are
needed.

P665

PROGNOSTIC IMPACT OF A MONOSOMAL KARYOTYPE ON OUTCOME
IN ACUTE MYELOID LEUKEMIA
I Djunic1,*, N Suvajdzic-Vukovic1,2, M Virijevic1, A Novkovic3, M Mitrovic1,
N Colovic1,2, A Vidovic1,2, D Tomin1,2
1Clinic for Hematology, Clinical Center of Serbia, 2Faculty of Medicine, Univer-
sity of Belgrade, 3Clinical Hospital Center Zemun, Belgrade, Serbia

Background: Recently, a new cytogenetic category of acute myeloid
leukemias (AML), monosomal karyotype AML (AML MK+), was reported to be
associated with a poor prognosis and to add prognostic information even in
patients with a complex karyotype.
Aims: The aims of this study were to determine the incidence and character-
istics of AML MK+, and to estimate the impact of MK+ on overall survival (OS),
complete remission rate (CR) and disease-free survival (DFS) in patients with
AML.
Methods: This single-center study involved 298 patients with nonpromyelocytic
AML. The following parameters were recorded: age, hemoglobin level (Hb), white
blood cell count (WBC), platelet count (Plt) and performance status (PS) evaluat-
ed by the Eastern Cooperative Oncology Group (ECOG), range 0-4 (<1 vs ≥2).
The clinical characteristics at presentation and outcome of two subgroups of
patients: AML MK+ and AML without MK were compared. MK+ is defined by the
presence of one single autosomal monosomy (AM; excluding isolated loss of X
or Y) in association with at least one additional AM or one structural chromoso-
mal abnormality (in the absence of core-binding factor AML). Patients were treat-
ed according to the Medical Research Council (MRC) 12 protocol. Statistical analy-
sis included: the Fisher exact test, chi-square test and Kaplan-Meier method.
Results: The mean age of the patients was 57 years (range 19-79 years). The
incidence of AML MK+ was 32.8% (98 pts). AML MK+ patients were significant-
ly older than those from the control group (AML without MK; P=0.048). The
presence of severe anemia at presentation with Hb <80 g/L was more frequent
in AML MK+ patients than in those with AML without MK (P=0.046). Likewise,
the mean WBC was lower in AML MK+ patients than in participants with AML
without MK (P=0.008). AML MK+ patients had a higher rate of poor ECOG PS
(≥2) than AML patients without MK (P=0.013). AML MK+ patients had shorter
OS (6 vs 18 months; P=0.002) and DFS (5 vs 12 months; P=0.013) in compar-
ison with AML patients without MK. Similarly, AML MK+ patients had a lower
CR rate compared to AML patients without MK (27.3% vs 59.5%; P<0.001).
Summary and Conclusions: This research identified MK+ in approximately
one-third of AML patients. The characteristics of these patients are older age,
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poorer ECOG PS, lower Hb level and WBC at presentation of disease. The
study also confirmed a poor prognosis for these patients, with shorter OS and
DFS and lower CR rate. These data indicate that this subset of AML patients
should be recognized as an adverse risk group and according to this studied
in the new context of molecular markers.

P666

RISK FACTORS FOR CENTRAL NERVOUS SYSTEM INVOLVEMENT AT
DIAGNOSIS IN PATIENTS WITH ACUTE MYELOID LEUKEMIA
I Djunic1,*, N Suvajdzic-Vukovic1,2, N Kraguljac-Kurtovic1, M Virijevic1,
A Novkovic3, M Mitrovic1, N Colovic1,2, A Vidovic1,2, D Tomin1,2
1Clinic for Hematology, Clinical Center of Serbia, 2Faculty of Medicine, Univer-
sity of Belgrade, 3Clinical Hospital Center Zemun, Belgrade, Serbia

Background: Central nervous system (CNS) involvement in acute myeloid
leukemia (AML) is observed in 2-4% of patients at diagnosis. Hematological
parameters associated with an increased risk of CNS leukemia include a high
presenting white blood count (WBC), elevated lactate dehydrogenase (LDH),
French-American-British (FAB) subgroups M4 and M5 and age less than 50
years. Recently, it was shown that the immunophenotypic pattern of AML–the
expression of CD56 antigen (CD56+) on leukemic cells, was associated with a
higher rate of CNS involvement in AML at presentation.
Aims: The aims of this investigation were to estimate the incidence of CNS involve-
ment at diagnosis of AML and to determine the risk factors for its occurrence.
Methods: This single-center study involved 191 patients with nonpromyelocytic
AML. The following parameters were estimated as risk factors for CNS involve-
ment at diagnosis of AML: age, WBC (<30¥109/L vs ≥30¥109/L), serum lactate
dehydrogenase (LDH) concentration >1.5¥ the upper limit of normal, expression
of CD56 antigen on leukemic blasts (<20% vs ≥20%) and cytogenetic risk group
(assessed according to European LeukemiaNet recommendations). The pres-
ence of leukemic cells in cerebrospinal fluid (CSF) detected by cytomorphologi-
cal and/or flow cytometric analysis of CSF is considered as CNS involvement.
Patients were treated by the Medical Research Council (MRC) 12 scheme. Risk
factors were identified using univariate and multivariate analysis.
Results: The mean age of the patients was 55 years (range 21-79). CNS involve-
ment was recorded in 5.8% (11) of them. Univariate analysis detected the follow-
ing significant risk factors for CNS involvement: age <55 years (P=0.009), WBC
≥30¥109/L (P=0.001), elevated LDH (P=0.036), FAB M4/M5 (P=0.05) and CD56+
(P=0.001). Multivariate analysis identified CD56+ as the most important risk fac-
tor for CNS involvement at diagnosis in AML patients (P=0.001; relative risk
(RR)=18.241; 95% confidental interval (CI)=3.305-100.675. The cytogenetic risk
group had no influence on CNS involvement in this study.
Summary and Conclusions: According to the results obtained, AML patients
with CD56+ on leukemic cells are at high risk for CNS involvement at presen-
tation. Cytomorphological and/or flow cytometric analysis of CSF should be
recommended as a routine procedure in these patients for more precise diag-
nosis of CNS involvement. CD56 antigen is an isoform of the neural cell adhe-
sion molecule, constitutively expressed in normal monocytes and monocyte-
derived cells, which could be an explanation for the high risk of CNS involve-
ment in CD56+ patients with AML, particularly FAB subtypes M4/M5.

P667

SYSTEMIC VERSUS LOCALIZED THERAPEUTIC APPROACH FOR ISO-
LATED MYELOID SARCOMA: META-ANALYSIS OF INDIVIDUAL PATIENT
DATA
D Antic1,*, N Milic2
1Clinical Center Serbia, Clinic for hematology. Medical Faculty, University in
Belgrade, 2Institute for medical statistic and informatic, Medical faculty, Univer-
sity in Belgrade, Belgrade, Serbia

Background: Myeloid sarcoma (MS), also known as granulocytic/monoblas-
tic sarcoma, extramedullary myeloid tumors, or chloroma, is a tumor mass com-
prising blasts or immature cells of the myeloid series, occurring at an anatom-
ical site other than the bone marrow. MS can occur in patients with active acute
myeloid leukemia (AML), in patients with chronic myeloproliferative disease, as
the first manifestation of relapse in previously treated patients and as well as
isolated MS in patients without bone marrow infiltration. The optimal timing and
treatment of isolated MS are not clear, but delayed or inadequately treated iso-
lated MS will almost always progress to AML. Also, in patients treated with
chemotherapy postremission therapy has not been adequately studied; there-
fore, one of the most important questions in the treatment of MS is the role of
hematopoietic stem cell transplantation (HSCT).
Aims: The objective of this review was to assess the effects of systemic ther-
apy approach in adults with isolated MS rather than local treatment (surgery or
radiotherapy). 
Methods: We searched the Cochrane Controlled Trials Register, UKCCCR
Register of Cancer Trials, Physicians Data Query, EMBASE, MEDLINE and
CancerLit and after that studies in adults with isolated MS treated with
chemotherapy and/or HSCT compared with local treatment (surgery or radio-
therapy) were included.

Results: Four studies involving 44 patients were included. Individual patient
data were obtained. The Kaplan-Meier estimate of median overall survival was
13 months (95%CI 5-21). The median overall survival for patients undergoing
chemotherapy and HSCT was 28 months (95% CI, 7 to 48) while the median
overall survival for patients locally treated was 9 months (95% CI, 4 to 13). The
difference in overall survival was not significant but potentially represents an
absolute benefit of 19 months (95% CI 11 to 28). The difference was found in
OS between patients treated with HSCT and patients who did not underwent
to HSCT in population below 40 years old (P=0,031). The patients undergoing
HSCT had a significantly longer overall survival time compared to those who
did not [33 months (95%CI 22-44) vs 9 months (95%CI 5-13)].There was no
consistent evidence of a difference in effect according to age, sex, stage, site,
grade, histology, extent of resection, tumour size or exposure to radiotherapy.
Summary and Conclusions: While more individual patient data are needed
to collect, chemotherapy with HSCT could be considered as the optimal ther-
apy for patients with isolated MS.

P668

EVALUATION OF BONE MARROW ON DAY 5 OF INDUCTION THERAPY
FOR ACUTE MYELOID LEUKEMIA FOR IDENTIFICATION OF CHEMO-
RESISTANT BLAST SUBPOPULATIONS 
Y Ofran1,2,*, S Yaari1, R Hoffman1, N Horowitz1, M Hayun1
1Hematology and Bone marrow tarnsplantation, Rambam health care campus,
2Faculty of medicine, Technion - Israel institute of technology, Haifa, Israel

Background: In most patients with acute myeloid leukemia (AML), different
leukemia-associated immunophenotypes (LAIP) co-exist. At diagnosis, rapid-
ly proliferating clones determine the dominant LAIP. However, at relapse, a dif-
ferent LAIP may become dominant. This phenomenon may reflect either a new
clone or differentiation change within the original clone evolved over time. Alter-
natively, a small resistant sub-clone masked at diagnosis, may become evident
following eradication of other, chemo-sensitive clones.
Aims: The present study investigated differences in response kinetics among
immunophenotypically distinguished cell subpopulations at day 5 of induction
in addition to routine assessment of day 14.
Methods: Fifteen consecutive adult AML patients receiving induction therapy
with daunorubicin 60mg/m2 for three days and cytarabine 100mg/m2 for sev-
en days (3+7) were evaluated. Immunophenotypes of bone marrow samples
at diagnosis (day 1), after five and fourteen days of therapy were compared.
Samples of relapsed patients were also analyzed. LAIPs were quantitatively
evaluated by 6-color FACS analysis (Cytec; FlowJosoftware) and their relative
fraction of total blast population was recorded at each time point.
Results: During therapy, the number of detectable LAIPs per patient was found
to decrease. The median number of detectable LAIPs reduced from 5 through
3 to 2 at diagnosis, day 5 and day14, respectively. However, in the majority of
patients, only scanty leukemic cells were observed in the day 14 marrow and
not a single LAIP was detected in 2/12 (16%) patients whose samples were
evaluable. In most patients, the cell number in the blast window decreased by
day 5. However, eradication rate varied among different leukemic subpopula-
tions. Heterogeneity of leukemic cells decreased with therapy, especially in
patients who achieved CR in response to treatment, reflecting different sensi-
tivity of various blast subpopulations to chemotherapy. LAIPs were quantitative-
ly evaluated as percentage of cells in the blast window. Evaluation of each
patient was particularly focused on leukemic subpopulations with the slowest
eradication rate. A specific LAIP, which doubled its size in the blast window,
from diagnosis to day 5 was defined as a personalized LAIP of concern. Per-
sonalized LAIPs of concern were identified in 7/15 (46%) patients and their
prevalence was as high as 71.5% (5/7) among the individuals who achieved
complete remission (CR) following a single induction course. Two of respond-
ing patients experienced early relapses. Interestingly, the dominant LAIP at
relapse differed from that recorded at diagnosis in both patients. Meticulous
analysis of samples obtained at diagnosis revealed that the dominant LAIPs at
relapse were identified at day 5 samples in both patients as the LAIP of con-
cern.
Summary and Conclusions: In clinical practice, there is an urgent need for
an approach allowing recognition and characterization of leukemia relapse at
the earliest possible stage. Herein, a novel approach to early, real-time identi-
fication of patient-specific resistant blast subpopulation is suggested. Detection
of a personalized unique “LAIP of concern” as early as day 5 of induction would
allow sorting these subpopulations out and characterizing their metabolic and
genetic factors which could be attributable to later appearing clinically signifi-
cant chemo-resistance.
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LOW MDR1 AND BAALC EXPRESSION IDENTIFIES A NEW SUBGROUP
OF ADULT CYTOGENETICALLY NORMAL ACUTE MYELOID LEUKEMIA
WITH A FAVORABLE OUTCOME
X Guo1,*, F Chen1, P Shi1, J Zha1, B Liu1, H Zheng1, B Xu1
1Department of Hematology, Nanfang Hospital, Southern Medical University,
GuangZhou, China
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Background: Cytogenetically normal acute myeloid leukemia (AML) is a het-
erogeneous disease, in terms of genetic/molecular abnormalities resulting into
marked differences in outcome.
Aims: We demonstrated that multidrug resistance 1(MDR1), brain and acute
leukemia, cytoplasmic (BAALC) gene expression was of prognostic signifi-
cance and high MDR1 expression correlated with a high BAALC expression
(r=0.487,P<0.001) in cytogenetically normal AML in the prophase study then
we hypothesized that MDR1 and BAALC expression together would better
identify the patient’s risk profile. 
Methods: Pretreatment bone marrow samples from 92 cytogenetically normal
AML patients were analyzed for MDR1 and BAALC mRNA expression by real-
time reverse transcriptase polymerase chain reaction. Patients were divided
into low MDR1 andBAALC expression group and combined group(high MDR1
and/or high BAALC expression) according to MDR1 and BAALC levels and
were compared for clinical outcome. 
Results: 73 cases of 92 cytogenetically normal AML patients got CR after the
first block with a CR rate being 79.3%. However, 29 cases of the CR patients
relapsed with the relapsed rate being 39.7%. In contrast, Patients with low
expression of both MDR1 and BAALC had a higher CR rate (93.3%vs72.6%,
P=0.021), lower relapse rate(7.1% vs. 42.5%, P=0.000), longer OS (50.3% vs
17.8%,P=0.001) than high MDR1and/or high BAALC expression (combined
group) in cytogenecally normal AML. Results showed no statistical difference
in CR rate (93.3%vs85.7%, P=0.341),relapse rate (7.1% vs. 8.8%, P=0.000)
and OS (50.3% vs 63.1%,P=0.431) for cytogenetically normal patients with
both MDR1 and BAALC low expression comparing to those with low-risk cyto-
genetically abnormal.
Summary and Conclusions: The combined assessment of BAALC and MDR1
expression can improve treatment stratification in adult cytogenetically normal
AML. Low expression of both MDR1 and BAALC identifies cytogenetically nor-
mal AML patients with a favorable long-term outcome.
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THE SURFACE MOLECULAR SIGNATURE OF LEUKEMIC CELLS WAS
ASSOCIATED WITH NPM1 AND FLT3-ITD MUTATIONS IN ACUTE
MYELOID LEUKEMIA
S Gao1, L Su1,*, W Li1, Y Tan1, J Cui1
1Cancer center, The first hospital, Jilin University, Changchun, China

Background: Acute myeloid leukemia (AML) is a genetically heterogeneous
clonal disorder characterized by the accumulation of somatically acquired
genetic alterations in hematopoietic progenitor cells. Certain molecular muta-
tions are associated with signs of cell morphology and differentiation in AML.
However, only limited data is available to analyze such correlations in detail.
Here we report the analysis results of 259 consecutive Chinese AML patients
by using J-Express 2009 analysis suite.
Aims: To observe the associations between surface molecular signature of
leukemic cells and NPM1 and FLT3-ITD mutations in patients with de novo
acute myeloid leukemia.
Methods: In present study 259 patients with de novo AML were enrolled. The
morphological differentiation status of the leukemia cells was evaluated by
FAB classification. The mutational status of molecular markers NPM1 and
FLT3-ITD were analyzed by polymerase chain reactions (PCR). Surface differ-
entiation markers (CD11c, CD13, CD14, CD15, CD33, CD34 and HLA-DR) of
the leukemic cells were analyzed by flow cytometry. Patients gave informed
consent prior to enrolment in the study. The obtained data were analyzed using
J-Express 2009 analysis suite and SPSS 17.0.
Results: The frequencies of NPM1 and FLT3-ITD mutations were 15.06%
(39/259) and 14.51% (37/255) in this study, respectively. Based on the surface
differentiation markers of leukemic cells, the patients were classified into 2 dis-
tinct subsets: Cluster I (CD34low) and Cluster II (CD34high). Patients in Cluster I
could be further subdivided into Cluster Ia (CD34lowHLA-DRlow) and Cluster Ib
(CD34lowHLA-DRhigh). Similarly, Cluster II patients could be classified into two
subsets: Cluster IIa (CD34highCD11chigh) and Cluster IIb (CD34highCD11clow).
The frequencies of NPM1 and FLT3-ITD mutations were significantly higher in
Cluster I patients [33.33% (35/105) and 31.43% (33/105)] than those in Cluster
II patients [2.01% (3/149) and 2.01% (3/149)] (χ2=47.491, P<0.001 and
χ2=45.642, P<0.001, respectively). Neither mutation was detected in the Clus-
ter IIb patients. No associations were observed among NPM1 (P=0.531) and
FLT3-ITD (P=0.563) mutations and monocytic morphology in patients without
CD34 expression.
Summary and Conclusions: NPM1 and FLT3-ITD mutations are associated
with signs of cell morphology and differentiation in AML. The absence of NPM1
mutations in the immature subset Cluster IIb (CD34+CD11c-) patients in this
study supports the hypothesis that the cell origin of the NPM1 mutations is a
common myeloid progenitor. Further studies are required to identify similar
possible correlations for FLT3-ITD mutations.

P671

IMPACT OF DAY 14 BONE MARROW EXAMINATION ON RE-INDUCTION
DECISION AND PREDICTION OF COMPLETE RESPONSE IN ACUTE
MYELOGENOUS LEUKEMIA (AML) 
A Aleem1,*, F Anjum2, K Alsaleh2, F Algahtani2, A Momen2
1Department of Medicine, Division of Hematology/Oncology, 2Medicine, Hema-
tology/Oncology, King Khalid University Hospital, King Saud University, Riyadh,
Saudi Arabia

Background: The decision to re-induce patients with acute myeloid leukemia
(AML) based on results of the day 14 bone marrow (BM) examination is vari-
able and has limited evidence based data. In adult AML a variety of clinical and
biological parameters have been examined for their potential value in predict-
ing treatment response. Early response to induction therapy could be an impor-
tant prognostic factor in this disease.
Aims: The aim of this study was to evaluate the accuracy of a day 14 BM
examination in determining the need for re-induction chemotherapy and pre-
diction of complete response.
Methods: Eighty-four patients with newly diagnosed AML treated with standard
induction chemotherapy were retrospectively reviewed for the purpose of eval-
uating treatment decisions based on their day 14 BM biopsy from 2000-2012.
Response to therapy in this analysis was based on morphology alone. 
Results: Of the 84 patients undergoing standard induction, 65 patients (77%) had
hypocellular bone marrow with less than 5% blast on their day 14 examination. Thir-
teen patients (16%) had definitive residual disease (RD), and 6 patient’s (7%) were
classified as indeterminate response (IR). Sixty three out of 65 patients with hypocel-
lular bone marrow on day14 had complete response on day 28 bone marrow exam-
ination and 2 patients had residual disease on day 28 bone marrow and these 2
patients received re-induction on day 14. Patients with suboptimal response (SOR)
(SOR=IR+RD), 2/13 patients with RD underwent re-induction chemotherapy on day
14. Seventeen patients with SOR (6 with IR and 11 with RD) were observed until
count recovery without any re-induction therapy. All 6 patients with IR and 8 out of
11 patients with residual disease who were observed without re-induction eventu-
ally attained a morphologic complete remission (CR) on day 28.
Summary and Conclusions: Day 14 BM examination may have suboptimal
sensitivity for the detection of residual leukemia in AML patients. Some patients
with an indeterminate response and residual disease on day 14 may not require
re-induction chemotherapy, but instead, may benefit from careful observation
until count recovery to avoid the morbidity and mortality associated with pro-
longed bone marrow suppression related to early re-induction chemotherapy.

P672

ADVERSE PROGNOSTIC SIGNIFICANCE OF FLT3 MUTATIONS IN ACUTE
PROMYELOCYTIC LEUKEMIA
M Mitrovic1,*, N Suvajdzic1,2, N Tosic3, A Bogdanovic1,2, I Djunic1, A Sretenovic1,
A Vidovic1,2, M Virijevic1, N Colovic1,2, T Kostic3, T Karan-Djurasovic3,
I Glumac3, V Spasovski3, S Pavlovic3, I Elezovic1,2, D Tomin1,2
1Clinic of Hematology, Clinical Center of Serbia, 2Faculty of Medicine, Univer-
sity of Belgrade, 3Institute of Molecular Genetics and Genetic Engineering,
Belgrade, Serbia

Background: Internal tandem duplication (ITD) of Fms-like tyrosine kinase-3
(FLT3) gene and point mutation in its activation loop (FLT3-D835) are frequent
aberrations in acute promyelocytic leukemia (APL), but their prognostic value
is not well established.
Aims: To evaluate prognostic value of FLT3 gene mutations in de novo APL
patients.
Methods: FLT3-ITD and FLT3- D835 mutations were assessed by PCR and
PCR-RFLP method respectively in 45/61 newly diagnosed APL patients, on
DNA isolated fromdiagnostic bone marrow aspirates or smears. The presence
of t(15;17)(q22;q12) was assested using cytogenetics or RT-PCR method. All
of the patients (median age 44 years, range 19-78; female/male 32/29; medi-
an follow-up 32 months) were managed at the Clinic of Hematology from 2004
to 2012 with all-trans retinoic acid and anthracycline-based chemotherapy. 
Results: Material for FLT3 gene mutations analysis was available in 45/61 (75%)
patients. FLT3-ITD was detected in 11/45 (24.4%) and FLT3- D835 in 4/45 (8.9%)
patients. FLT3-ITD was associated with significantly higher WBC count (median
28.4¥109/L vs. 1.4¥109/L, P=0.0022), higer percentage of peripheral blood blasts
(median 19% vs. 4%, P=0.042), lower platelet count (median 21¥109/L vs.
32¥109/L, P=0.029) higher relapse-risk score (low risk 1/11 (9%), intermediate 3/11
(27%), high 7/11 (64%) vs. 12/34 (35%), 10/32 (30%), 12/34 (35%) respectively,
P=0.034), more frequent microgranular subtype (3/11 (27%) vs. 2/34 (5.9%)
P=0.0001), CD2 expression (5/9 (55.5%) vs. 5/30 (16.7%) P=0.0007), CD56
expression (3/9 (33%) vs. 1/12 (8%), P=0.047) and thrombotic events (4/11, (36%)
vs. 5/34, (15%), P=0.025). No correlation was found with age, fibrinogen, prothrom-
bin time, activated prothrombin time, D-dimer, International Society of Thrombo-
sis and Haemostasis Scoring System for diseminated intravascular coagulation
(ISTH DIC score), expression of the other surface markers, additional cytogenet-
ic abnormalities and incidence of differentiation syndrome. In contrast, FLT3-D835
was not significantly associated with any hematologic characteristic. Early death
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(ED) rate in our series was 8/45 (17.78%). ED rate was significantly higher
(P=0.002) in patients with FLT3-ITD (4/11, 36%) than in patients without mutation
(4/34, 11.7%). Furthermore, multivariate analysis identified WBC count >20×109/L
(P=0.002337), ISTH score ≥6 (P=0.008) and FLT3-ITD (P=0.02) as independent
prognostic factors for ED. Seven relapses (7/37, 18.9%, 5 overt and 2 molecular)
occured, three (3/7, 42%) in FLT3-ITD positive cohort and four (4/30, 13%) in
FLT3-ITD negative cohort. Median time from the achievement of complete remis-
sion to relaps was 30 months (range: 4–44). FLT3-ITD positive patients had sig-
nificantly lower 4-year RFS than FLT3-ITD negative ones (56% vs. 77%; P=0.002).
However, multivariate analysis identified only WBC count >20×109/L as an inde-
pendent predictive factor for relapse (P=0.05). Besides, 4-year overall survival
(OS) was significantly lower in FLT3-ITD positive patients (62% vs. 87%, P=0.016)
too. In contrast FLT3- D835 mutation had no impact on both 4-year RFS and OS.
Summary and Conclusions: Our study speaks in favor of negative prognos-
tic value of FLT3-ITD mutation in APL. Further prospective trials should 1)
investigate independence of FLT3-ITD predictive value and 2) evaluate whether
this parameter might be included in risk stratification.

P673

MINIMAL RESIDUAL DISEASE BY WT1 GENE EXPRESSION IN PATIENTS
WITH ACUTE MYELOID LEUKEMIA AFTER INDUCTION AND CONSOLIDA-
TION CHEMOTHERAPY: CORRELATION WITH MULTIPARAMETER FLOW
CYTOMETRY
A Franco1,*, M Kwon1, C Martinez-Laperche1, P Balsalobre1, P Font1,
C Encinas1, A Escudero1, J Gayoso1, J Anguita1, J Diez-Martin1, I Buño1
1HEMATOLOGIA Y HEMOTERAPIA, HOSPITAL UNIVERSITARIO GREGO-
RIO MARAÑON, Madrid, Spain

Background: Evaluation of minimal residual disease (MRD) in early stages of
treatment can refine the risk stratification of patients with acute myeloid
leukemia (AML).
Aims: The objective of this study was to analyze the MRD detection by of the
Wilms tumor (WT1) gene expression after induction and consolidation
chemotherapy in patients with AML and to correlate the results with those
obtained by multiparametric flow cytometry (MFC).
Methods: Between 2007 and 2012, 65 patients were diagnosis of AML in our insti-
tution. Twenty patients were excluded due to earlydeath, lack of intensive treatment,
promyelocyticleukemiadiagnosis or absence of available data. Therefore, 45 AML
patients were included in the analysis (Table 1a). WT1 expression was quantified
in bone marrow (BM) samples at diagnosis, after induction and after consolidation
therapy, using real-time quantitative PCR (relative quantification with K562 cell line
as calibrator and GUS as reference gene). The cutoff value for overexpression
was set at 0.55% in BM. The presence of subpopulations associated with leukemia
aberrant immunophenotype (LAIP) was analyzed by MFC with 4 colors (Beckman
Coulter FC500). Residual disease was reported as positive above 0.1%.

Table 1.

Results: Out of the 45 patients, 39 (86%) showed WT1 overexpression at diag-
nosis. No correlation was observed between WT1 overexpression and clinical
characteristics such as age, gender, FAB classification and cytogenetic risk at
diagnosis. In 1 patient no LAIP could be identified and 8 more patients showed
suboptimal LAIPs for follow-up. The post-induction and post-consolidation
analysis showed MRD by both WT1 and MFC in 3 and 4 patients, respective-
ly (Table 1b). No patients were positive by WT1 and negative by MFC either
post-induction or post-consolidation. Finally, 9 patients post-induction and 4
post-consolidation showed positive MRD by MFC without WT1 overexpres-
sion. Among these patients 2 showed suboptimal LAIPs for follow-up. The lim-
ited number of patients in the present series as well as the heterogeneity of
post-consolidation subsequent treatments does not allow testing the clinical
utility of MRD results.
Summary and Conclusions: Overexpression of WT1 in the present series of
AML patients is similar to that reported in the literature. In most cases, MRD
positivity by WT1 overexpression correlates with that of MFC. Although clinical
value of these results could not be tested in the present study, WT1 expression
would be especially useful in patients without other molecular markers and
those with suboptimal or without LAIP. Further analysis with a larger cohort of
patients is needed to determine the true prognostic value of this MRD approach.

P674

SERUM FERRITIN AS A PROGNOSTIC MARKER IN YOUNG ADULT
ACUTE MYELOID LEUKEMIA
M Delia1,*, D Pastore1, P Carluccio1, F Albano1, A Ricco1, T Perrone1,
P Curci1, F Gaudio1, A Giordano1, A Russo Rossi1, G Specchia1
1Hematology - University of Bari, Bari, Italy

Background: Different studies have demonstrated an iron overload contribu-
tion to post-transplantation liver toxicity, infectious events and poor survival in
patients undergoing hematopoietic stem cell transplantation for haematologi-
cal malignancies. So far, in the clinical setting of adult acute myeloid leukaemia
(AML) there is no evidence of the possible role of iron in response and survival
rates.
Aims: Our aim was to study the role as a prognostic factor of pre-treatment
serum ferritin in young adult AML.
Methods: The study sample included 77 consecutive adult de novo AML
patients (38 males and 39 females, median age 55 years, range 16 to 60 yrs).
The serum ferritin level was determined at onset of the disease in each case.
According to the FAB criteria the subtypes were: 7 M0, 43 M2, 16 M4, 6 M5, 5
M6. M3 subtypes were excluded from the analysis. NPM, FLT3 and cytogenet-
ic evaluation was performed for all cases. The NPM mutation was present in
35 patients (45%) and 34 (44%) harboured the FLT3 alteration. Twenty-five
(32%) patients were in the adverse, ten (13%) in the favorable and forty-two
(55%) in the intermediate molecular-cytogenetic risk group. The patients were
subdivided into two groups according to serum ferritin values (less than 800 ver-
sus greater than 800 ng/mL). Student t-test or the Mann-Whitney test was per-
formed for comparisons of means. Two-tailed Fisher exact test exact test was
used to compare categories. Overall survival (OS) was measured from the time
of diagnosis to death or last follow-up visit and was calculated using the Kaplan-
Meier method; the log-rank test was used to compare survival curves. Logistic
regression was performed for multivariate analysis. Only p values less than 0.05
were considered statistically significant.
Results: Thirty (39%) patients showed a ferritin serum value greater than 800
ng/mL. Compared with the less than 800 ng/mL group, patients with serum fer-
ritin grater than 800 ng/mL were more frequently non responders to chemother-
apy (29 vs 58%, P=0.03) and they had a shorter median OS (250 vs 665 days,
P=0.04). Moreover, patients with serum ferritin greater than 800 ng/mL showed
a higher frequency of documented infections during induction treatment (48%
vs 16%, P=0.004). At multivariate analysis, NK-FLT3ITD+,NK-NPM, Cytogenet-
ic and Ferritin value (less than or greater than 800 ng/mL) all showed a statis-
tical correlation with the response rate (P=0.04; P=0.05; P=0.04; P=0.05,
respectively).
Summary and Conclusions: The results of our study suggest a link between
serum ferritin and AML prognosis. Further studies are needed to confirm the
utility of serum ferritin as a prognostic marker in the adult acute myeloid
leukaemia setting.

P675

PERIPHERAL BLOOD BLASTS ON DAY 7 OF INITIAL INDUCTION THER-
APY PREDICT RESPONSE TO CHEMOTHERAPY AND SURVIVAL IN
PATIENTS WITH ACUTE MYELOID LEUKEMIA
S Gao1, L Su1,*, W Li1, Y Tan1, X Liu1, P Yu1
1Cancer center, The first hospital, Jilin University, Changchun, China

Background: Cytogenetics and molecular markers are powerful prognostic indi-
cators for outcome of patients with acute myeloid leukemia (AML). However, pre-
dictors of response after initiation of chemotherapy are not available. A rapid
decrease in blood blasts is often considered a favorable indicator of response in
patients with AML who receive induction chemotherapy. Time of peripheral blood
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blast (PBB) clearance has been reported to be a predictor for complete remis-
sion (CR) and survival of AML patients, but litter attention was paid to the corre-
lation between response, outcome of AML and PBB percentage.
Aims: To explore the associations between chemotherapy response, outcome
of AML and PBB percentage on day 7 of the initial induction therapy.
Methods: In this study, 46 consecutive de novo AML (excluding acute promye-
locytic leukemia) patients treated with standard ‘3+7’ induction course were
evaluable for bone marrow (BM) response on day 14 and day 28. Flow cytom-
etry was carried out to identify the percentage of cells with leukemia-associat-
ed aberrant immuno-phenotype (LAIP) in each patient from the initial BM aspi-
rate. LAIP-positive blast percentage was determined on peripheral blood on day
7 of the induction therapy. Patients gave informed consent prior to enrolment
in the study. Statistical analysis was performed with the software SPSS 17.0.
Results: PBB percentage on day 7 (PBBPD7) was 0.35% (0.0%, 80.74%) in
all patients, and in those achieved CR, the percentage was 0.03% (0.0%,
0.45%), which was significantly lower than those did not achieve CR (10.85%
[1.13%, 19.38%]) (u=- 3.92, P<0.001). PBBPD7 was significantly correlated
with CR rate of the first course (r=0.584, P<0.001). The cutoff value was 0.945%
(area under curve [AUC]=0.84, sensitivity [Se]=78.9%, specificity [Sp]=81.5%,
P<0.001). The CR rate of patients with PBBPD7 ≤0.945% (84.62%, 22/26)
was significantly higher than those with PBBPD7 >0.945% (25.0%, 5/20)
(χ2=16.571, P<0.001). PBBPD7 was significantly correlated with overall survival
(OS) (r=- 0.437, P=0.003) and relapse free survival (RFS) (r=- 0.388, P=0.007).
The cutoff value was 0.43% for both OS (AUC=0.723, Se=73.4%, SP=71.4%,
P=0.009) and RFS (AUC=0.723, Se=66.7%, SP=69.2%, P=0.009). The OS and
RFS were significantly higher in patients with PBBPD7 ≤0.43% compared with
those with PBBPD7 >0.43% (P=0.002 and P=0.005, respectively). PBBPD7
was proved to be an independent prognostic parameter in multivariate analy-
ses for both OS (P=0.036) and RFS (P=0.035).
Summary and Conclusions: Peripheral blood blast percentage on day 7 of
the induction therapy may be an important predictor of early response to initial
chemotherapy and long-term survival for AML.
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PROGNOSTIC VALUE OF TH17 CELLS IN ACUTE LEUKEMIA
M Salah-Eldin1,*, N Abousamra2, R Helal3
1Medical Oncology, Oncology Center, Mansoura University, 2Department of
Clinical Pathology, Hematology Unit, 3Public Health and Community Medicine,
Faculty of Medicine, Mansoura, Egypt

Background: The net outcome of the battle between the anti-tumor and the
tumor promoting immune cells and their associated cytokines within the tumor
environment will determine the ultimate fate of the affected tumors. Th17 cells
and their effector cytokines have emerged as important mediators in inflamma-
tory and autoimmune diseases and serve as an ambitious field in current
immunology research. Recent studies suggest a potential impact of Th17 cells
on solid tumors but relatively little is known about their contribution in hemato-
logical malignancies.
Aims: The current study was designed to investigate the possible involvement
and clinical significance of circulating Th17 cells in acute leukemia
Methods: Flow cytometry was used to analyze percentages of Th17 cells in
peripheral blood from 93 acute leukemia patients and 40 controls
Results: Compared with healthy controls; acute leukemia patients had a high-
er proportion of circulating Th17 cells. Furthermore, increased serum concen-
trations of IL-17 and IL-21 accompanied the increased Th17 cell levels in these
patients. Circulating Th17 cells were reduced when patients achieved complete
remission (CR) after chemotherapy, suggesting that circulating Th17 cells can
be used to evaluate response to therapy in acute leukemia patients. Notably,
the increased prevalence ofinitial Th17 cells was significantly associated with
probability of achieving CR as well as with longer overall survival of acute
leukemia. 
Summary and Conclusions: These results strongly suggest that Th17 cells
may be a powerful new prognostic determinant which could serve as a poten-
tial therapeutic target to modulate anti-tumor response in acute leukemia.
Mechanisms by which Th17 cells influence acute leukmia, and whether these
mechanisms mediate direct or indirect effects need to be determined.

Chronic lymphocytic leukemia - Immune triggering
and microenvironmental interactions

P677

BCR AND TLR ACTIVATION OF AGGRESSIVE CHRONIC LYMPHOCYTIC
LEUKEMIA: THE CASE OF STEREOTYPED SUBSET 1
A Charlotte Bergh1,*, C Evaldsson2, K Stamatopoulos3,4, R Rosenquist5,
A Rosén2
1Department of Clinical and Experimental Medicin, Cell biology, 2Department
of Clinical and Experimental Medicine, Linköping, Sweden, 3Hematology
Department and HCT Unit G. Papanicolaou Hospital, 4Institute of Applied Bio-
sciences, Center for Research and Technology, Thessaloniki, Greece, 5Depart-
ment of Immunology, Genetics and Pathology, Uppsala, Sweden

Background: Chronic lymphocytic leukemia (CLL) B cells express auto/xeno-
antigen-reactive immunoglobulin receptors that bind to self-epitopes, such as
oxidation-modified low-density lipoprotein (oxLDL), and certain microbial struc-
tures. Chronic infections are hence possible triggering events in the pathogen-
esis of CLL. In addition to B cell receptor (BCR) crosslinking, interaction with
the microenvironment through other receptors such as innate Toll-like recep-
tors (TLRs) could be important to promote CLL cell survival and proliferation.
Aims: In this study we ought to get insight in oxLDL binding, and to study the
outcome of BCR and TLR co-stimulation on activation and/or proliferation of
subset 1 CLL cells.
Methods: We used primary CLL cells from eight patients belonging to the
poor-prognostic stereotyped subset 1 (Clan I IGHV genes-IGKV1(D)-39), and
seven non-subset 1 patients. The specificities of IgM Abs from six different
subset 1 patients were evaluated in competition chemiluminescent ELISA. Fur-
thermore, binding of oxLDL to cells from five subset 1 and four non-subset 1
CLL patients were studied in flow cytometry. To investigate the effect of BCR
and TLR co-stimulation on activation and/or proliferation, cells from 8 subset
1 CLL patients and 2 non-subset 1 CLL patients were either unstimulated or
stimulated with oxLDL (BCR) alone or in combination with the TLR9 ligand
CpG-oligodeoxynuclotide (ODN). Activation of CLL cells was evaluated using
kinetic measurements, during 5 min, of intracellular Ca2+ release and surface
expression of the activation markers CD25 and CD86 after 24h. Proliferation
was measured with BrdU-incorporation after 72h stimulation.
Results: All six CLL Ab clones showed specificity for oxLDL. Interestingly
oxLDL not only bound to subset 1 CLL cells but also to non-subset 1 cells indi-
cating that binding to other oxLDL (scavenger) receptors may also occur. In
none of the subset 1 cases was antigen alone sufficient to induce Ca2+mobi-
lization, proliferation, or CD25 expression. Interestingly however, uP-regulation
of the co-stimulatory ligand CD86 could be seen in 2/2 patients studied. CpG-
ODN induced proliferation in all but 1 subset 1 CLL cases, dual stimulation with
oxLDL and CpG-ODN however, gave a heterogeneous outcome. 4/7 respond-
ing patients showed an increase in proliferation compared to single stimulated
cells, and 2/7 showed suppression of proliferation. Addition of the TLR inhibitor
chloroquine or a Syk-inhibitor totally abrogated the oxLDL-CpG induced prolif-
eration, indicating BCR/TLR collaboration.
Summary and Conclusions: Taken together, we document that BCR-to-self-
antigen trigger may act in synergy with TLR signaling for activation and prolif-
eration of clonal CLL cells in some patients.

P678

THE PHOSPHO-PROTEOMIC PROFILE OF CD49D-EXPRESSING CIRCU-
LATING CHRONIC LYMPHOCYTIC LEUKEMIA CELLS IS CONSISTENT
WITH CONSTITUTIVE RECEPTORIAL ENGAGEMENT BY BLOOD-BORNE
LIGANDS
D Benedetti1,*, E Tissino1, D Marconi1, M Dal Bo1, R Bomben1, S Deaglio2,
D Rossi3, G Gaidano3, G Pozzato4, F Di Raimondo5, G Poeta6, A Zucchetto1,
A VanMeter7, V Espina7, L Liotta7, V Gattei1
1Clinical and Experimental Onco-Hematology Unit, Centro di Riferimento Onco-
logico, Aviano, 2Genetics, Biology and Biochemistry and Human Genetics
Foundation, University of Turin, Torino, 3Division of Hematology, Department
of Clinical and Experimental Medicine, Amedeo Avogadro University of East-
ern Piedmont, Novara, 4Maggiore General Hospital, University of Trieste, Tri-
este, 5Department of Hematology, University of Catania, Catania, 6Division of
Hematology, S.Eugenio Hospital and University of Tor Vergata, Roma, Italy,
7Center for Applied Proteomics and Molecular Medicine, George Mason Uni-
versity, Manassas, VA, United States

Background: CD49d is a negative prognosticator in chronic lymphocytic
leukemia (CLL) marking a subset of ~40% of CLL cases. CD49d, the a4 inte-
grin subunit, is a key molecule for CLL cell microenvironmental interactions,
through the binding to fibronectin and VCAM-1. Despite the great deal of stud-
ies investigating CLL cell microenvironmental interactions in tissue sites, little
is known regarding the constitutive engagement of adhesion receptors in cir-
culating CLL cells.

284 | haematologica | 2013; 98(s1)

18th Congress of the European Hematology Association



Aims: Defining the role of plasma and plasma components in the activation of
circulating CLL cells.
Methods: The proteomic profiles of circulating CLL cells was explored using a
reverse phase protein microarray (RPMA) approach. Phospho-proteins expres-
sion was validated by western blot assay. F-actin polymerization and apopto-
sis were evaluated by flow cytometry through phalloidin and AnnexinV/7-AAD
staining, respectively.
Results: Comparison of the phospho-proteomic profiles between 40 CD49d+
and 40 CD49d- CLL cases highlighted the over-expression in the CD49d+
group of proteins involved in the regulation of integrin-mediated cytoskeletal
dynamics, such as phospho-p21-activated kinase (pPAK; P=0.0005), phos-
pho-LIM kinase (pLIMK; P=0.00001) and phospho-CrkII Tyr221 (P=0.039). The
constitutive overexpression of these phospho-proteins in the CD49d+ CLL
group, confirmed by western blot analysis, suggest that integrin signalling is
active in CD49d-expressing circulating CLL cells, pointing to a constitutive
receptor engagement in peripheral blood. To test whether plasma constituents
could modulate integrin-signaling proteins, CD49d- and CD49d+ CLL cells,
were challenged with autologous plasma. The presence of plasma induced a
stronger increase of pPAK and pLIMK in CD49d+ CLL cells, compared to
CD49d- cases (P=0.018 and P=0.017, respectively). Of note, pretreatment of
CD49d-expressing CLL cells with the anti-CD49d HP1/2 blocking antibody,
resulted in a lower uP-regulation of pPAK and pLIMK (P<0.01). Since PAK and
LIMK are key players in the regulation of actin reassembly, we examined the
effect of plasma stimulation in the actin polymerization. Addition of plasma
induced actin polymerization in CD49d expressing CLL cells (P=0.004) but not
in CD49d- CLL cells, this effect being impaired by the pretreatment with the anti-
CD49d HP1/2 blocking antibody. ELISA assay on plasma samples from 24
CLL revealed the presence of high fibronectin level (mean concentration=336
ug/mL) and VCAM-1 (mean concentration=3.7 ug/mL) without substantial dif-
ference between CD49d- and CD49d+ cases. Given the high molecular weight
of both fibronectin and VCAM-1 (>100 kDa) fractionation through filter devices
was allowed, yielding plasma fractions enriched or not CD49d ligands. These
plasma fractions, upon verification by western blotting for the presence/absence
of fibronectin and VCAM-1, were used to culture CLL cells from 6 CD49d- and
6 CD49d+ cases. Only plasma containing CD49d ligands protected CLL cells
from apoptosis and this effect was evident in CD49d+ group (P=0.03) and par-
tially reverted by blocking CD49d activity.
Summary and Conclusions: Altogether these results sustain the hypothesis
of an active role of plasma components in the activation of CD49d-mediated
integrin pathway, thus favoring the delivery of pro-survival signals even in the
context of circulating CLL cells. Our results may be of interest in the perspec-
tive of novel therapies, e.g. those targeting the B-cell receptor signalling, known
to provoke a massive egress of neoplastic cells from tissue sites into the blood
stream.
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IDENTIFICATION OF CIRCULATING CHRONIC LYMPHOCYTIC LEUKEMIA
INTRACLONAL SUBGROUPS WITH VARYING B CELL RECEPTOR FUNC-
TION
V Coelho1,*, S Krysov2, A Steele2, M Sanchez Hidalgo3, P Johnson2,4,
P Chana5, G Packham2, F Stevenson6, Francesco Forconi1,7
1Haematology Oncology Group, Cancer Sciences Unit, 2Cancer Sciences Unit,
University of Southampton, Southampton, United Kingdom, 3Department of
Pharmacology, University of Seville, Seville, Spain, 4Medical Oncology, Univer-
sity Hospital Southampton NHS Trust, Southampton, 5Biomedical Research
Centre, Guy’s and St Thomas’ NHS Foundation Trust and King’s College, Lon-
don, 6Cancer Sciences Division, University of Southampton, 7Haematology
Department, Southampton University Hospital Trust, Southampton, United
Kingdom

Background: Chronic lymphocytic leukemia (CLL) is a tumor of circulating B
cells, with the clonal B-cell receptor (BCR) variably stimulated and downmod-
ulated (anergized) following exposure to antigen in lymphoid tissues. Howev-
er surface expression and signal capacity of the tumor BCR IgM is dynamic and
can recover in vitro, and apparently in vivo during recirculation in the blood. Lev-
els of surface IgM (sIgM) may be critical to tumor cell behavior and sensitivity
to clinically relevant BCR-signalosome inhibitors.
Aims: We aimed to dissect individual tumor CLL clones by differential levels
of sIgM. We then determined i) if IgM function and sensitivity to BCR-signalo-
some inhibitor ibrutinib varied and ii) if phenotypic characteristics changed
depending on those levels.
Methods: A bead-bound anti-IgM assay was developed to discriminate and
investigate subgroups (SGs) of CLL cells, defined by sIgM levels. SGs were
determined by number of anti-IgM beads bound to cells. Single cells were visu-
alized by imaging flow cytometry. Expression of Ig light chain, CD19, CD5,
CD38, CD25 and CXCR4 and intracellular Ki67 were determined in SGs in
flow cytometry. BCR signaling analysis of phosphorylated PLCgamma2 or
ERK1/2 was determined by Phosflow in the presence or absence of BTK
inhibitor ibrutinib.
Results: Four clear subgroups (SG1-4) with increasing sIgM were identified in
37/37 cases (Figure 1). Engagement of sIgM induced phosphorylation of

PLCgamma2 and ERK1/2 at levels ranging from very low in SG1 to high in SG4.
Remarkably, phosphorylation was suppressed by Ibrutinib. Expression of
CXCR4 also increased from SG1 to SG4 but markers of activation (CD25 and
CD38) and proliferation (Ki67) were dominant in SG1. Incubation of whole CLL
populations in vitro led to striking increases in CXCR4 expression, as well as
recovery of sIgM.

Figure 1. CLL clonal subgroups by anti-sigM coated beads separation.
PBMCs were incubated either with goat F(ab’)2 anti-human IgM coated
beads (panel A) or with isotype control coated beads (panel B). CLL sub-
groups (SGs) were identified within the CD19+ tumor population accord-
ing to different side scatter (SSC).

Summary and Conclusions: Clonal analysis reveals dynamic SGs following
presumed antigen stimulation in tissues. SG4 represents a fully recovered,
potentially dangerous population equipped to migrate to tissue and to receive
a proliferative stimulus. SG1 likely represents a post-mitotic unresponsive “rest-
ing” population. The suppressive effect of ibrutinib on the small SG4 popula-
tion may be the critical factor in therapeutic success.
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AN UNBIASED SCREEN OF FUNGAL EXTRACTS IDENTIFIED
CHAETOGLOBOSIN A AS A METABOLITE THAT PREFERENTIALLY
INDUCES APOPTOSIS IN CHRONIC LYMPHOCYTIC LEUKEMIA CELLS
BY TARGETING THE CYTOSKELETON
M Seiffert1,*, P Boldsen Knudsen2, B Hanna1, L Sellner3, T Zenz3, S Stilgen-
bauer4, T Ostenfeld Larsen2, P Lichter1
1Molecular Genetics, B060, German Cancer Research Center, Heidelberg,
Germany, 2Center for Microbial Biotechnology, DTU Systems Biology, Lyngby,
Denmark, 3Department of Translational Oncology, National Center for Tumor
Diseases, Heidelberg, 4Internal Medicine III, University of Ulm, Ulm, Germany

Background: Chronic lymphocytic leukemia (CLL) is a malignancy of mature
B cells that is very common in the western world and not curable with current-
ly available treatment options. Even though the bulk of leukemic cells in the
peripheral blood is eradicated upon treatment in most patients, relapse fre-
quently occurs from cells that are located in secondary lymphoid tissues, often
leading to chemoresistant disease.
Aims: In search for novel therapeutics that target CLL cells also in protective
microenvironments, we performed a fungal extract screen using primary CLL
cells in coculture with the bone marrow-derived stromal cell line HS-5, which is
known to support long-term survival of CLL cells.
Results: One of the major hits of our screen was a metabolite of Penicillium
aquamarinium, that was subsequently identified as Chaetoglobosin A, a mem-
ber of the cytochalasin family. Extensive testing of the pure compound with pri-
mary blood cells of CLL patients or normal donors (Figure 1), leukemic cell
lines, as well as a variety of different tumor and fibroblast lines revealed a pref-
erential activity of Chaetoglobosin A for CLL cells (LD50 value of 2.8 µM com-
pared to 9.5 µM for normal PBMC), which was also observed in culture systems
that mimic the protective microenvironments of bone marrow and lymph nodes.
The inclusion of 74 CLL cases with various genetic aberrations (del11q: n=14;
del13q: n=44; del17p: n=12; trisomy12: n=11; mutBRAF: n=4; mutMYD88: n=2;
mutNOTCH1: n=4; mutSF3B1: n=11; mutTP53: n=13) in our study revealed
effective targeting of CLL cells by Chaetoglobosin A, also in cases harboring
bad prognosis characteristics. To provide insight into its mechanism of action,
we further showed that Chaetoglobosin A induces apoptosis in CLL cells and
confirmed filamentous actin as its target. As the cytoskeleton is known to reg-
ulate B cell receptor (BCR) signalling, we hypothesized that apoptosis induc-
tion by Chaetoglobosin A is due to impairment of signalling cascades that deliv-
er pro-survival signals in CLL cells. In support of that, our data show that
Chaetoglobosin A alters activation-relevant molecules in CLL cells and sensi-
tizes them for treatment with BTK or PI3K inhibitors, which are known to inter-
fere with BCR signalling. The cytoskeleton changes induced by Chaetoglo-
bosin A further impaired migration of CLL cells in transwell assays. In mice and
rats, no severe toxicity was observed upon administration of relevant doses of
Chaetoglobosin A. In ongoing experiments using CLL xenotransplantation as
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well as Eµ-TCL1 mice, a genetic animal model for CLL, we are currently eval-
uating the efficacy of Chaetoglobosin A for CLL in vivo.

Figure 1. Viability of peripheral blood mononuclear cells (PBMC) isolat-
ed from blood samples of CLL patients (n=8) or healthy donors (HD; n=4)
was measured by Cell Titer Glo assay after 24 hours of treatment with
Chaetoglobosin A. Median values normalized to control samples and
standard deviations are depicted.

Summary and Conclusions: In summary, our findings suggest Chaetoglo-
bosin A as a novel potential drug for CLL that prevents pro-survival signalling
and migration of leukemic cells.
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THE ELASTIN MICROFIBRIL INTERFACER1 (EMILIN1), IS HIGHLY
EXPRESSED IN CHRONIC LYMPHOCYTIC LEUKEMIA (CLL)-INVOLVED
TISSUES, AND PROMOTES CLL CELL ADHESION VIA CD49D
E Tissino1,*, D Benedetti1, A Zamò2, R Bomben1, M Dal Bo1, T Vaisitti3,
S Deaglio3, D Rossi4, F Zaja5, G Pozzato6, F Di Raimondo7, G Gaidano4,
G Del Poeta8, P Spessotto9, A Capuano9, R Doliana 9, A Colombatti9,
A Zucchetto1, V Gattei1
1Clinical and Experimental Onco-Hematology, Centro di Riferimento Oncologi-
co, Aviano, 2Section of Pathological Anatomy, Department of Pathology and
Diagnostics, University of Verona, Verona, 3Human Genetics Foundation
(HuGeF), Department of Genetics, Biology and Biochemistry, University of
Torino Medical School, Torino, 4BRMA - Amedeo Avogadro University of East-
ern Piedmont, Division of Hematology, Novara, 5Department of Experimental
Medical and Clinical Sciences, University of Udine, Udine, 6Department of
Internal Medicine and Hematology, Maggiore General Hospital, University of
Trieste, Trieste, 7Division of Hematology, Ospedale Ferrarotto, Catania, 8Divi-
sion of Hematology, S. Eugenio Hospital and University of Tor Vergata, Roma,
9Experimental Oncology2, Centro di Riferimento Oncologico, Aviano, Italy

Background: CD49d is a negative prognosticator in chronic lymphocytic
leukemia (CLL) with a key role in microenvironmental interactions. CD49d trig-
gering by its main ligands VCAM-1 and CS-1 fragment of fibronectin activates
pro-survival signaling pathways, and promotes resistance to drug-induced
apoptosis in CLL. Recently, the globular (g) C1q-like domain of EMILIN1, an
adhesive extracellular matrix constituent, represents a new ligand for CD49d
and operates as a negative modulator of proliferation signals in non-hematopoi-
etic cells (Danussi et al., J Cell Biol, 2011).
Aims: Investigating the distribution of EMILIN1 in normal and CLL-involved tis-
sues, and the effects of CD49d/EMILIN1 interaction in CLL in terms of adhe-
sion and survival.
Methods: Immunohistochemical (IHC) detection of EMILIN1 in CLL-involved tis-
sues was done utilizing a non-commercial anti-human EMILIN1 affinity purified rab-
bit polyclonal antibody (AS556). Adhesion assays were performed on coverslips
coated with VCAM-1, the CS-1 fibronectin fragment, the gC1q-like domain of
EMILIN1, and gC1q-like domain mutants devoided of segment Leu932–Gly945,
that contain the Glu933 responsible for integrin interaction. Immunofluorescence
(IF) and biochemical assays were used to study the activation of signaling proteins.
Apoptosis was evaluated by annexinV/7-AAD staining.
Results: Exploratory IHC staining in reactive lymphoid tissues indicated an extra-
cellular EMILIN1 specific reactivity in the outer zone of the mantle/marginal areas.
IHC analysis in CLL lymph node tissues (n=3) and bone marrow biopsies (n=5)
showed a clear EMILIN1 staining intermingled with the neoplastic component, in
close proximity of venules, close to marginal sinuses and in CLL proliferation cen-
ters. In in-vitro CLL cell adhesion assay, both the CLL-derived CD49+ Mec-1 cell
line and primary CD49d+ CLL cells (n=12) were specifically able to adhere onto
EMILIN1 substrates (mean values of adhered cells/control 28±3 and 24±3,
respectively), the adhesion efficiency being similar to that observed on VCAM-1
and CS-1. Adhesion was specifically blocked by pre-treatment with the anti-

CD49d HP1/2 blocking antibody, and absent when the gC1q like domain mutant
was employed. After short-term adhesion assay onto EMILIN1 substrates, west-
ern blot analysis documented increased phosphorylation of Akt and ERK1/2,
mediators of survival signals, similar to that observed upon CD49d engagement
by VCAM-1 and CS-1. These results were corroborated by IF analysis showing
pAkt and pERK uP-regulation, and the concomitant increase of pVav1 and F-actin
reorganization, confirming the activation of the integrin signaling pathway. Final-
ly, we studied the effects of CD49d/EMILIN1 interaction on CLL cells survival.
CD49d engagement by both EMILIN1 and VCAM-1, were able to significantly
delay the CLL cells spontaneous apoptosis (P=0.002 and P=0.009, respective-
ly), and the viability obtained on EMILIN1 was even significantly higher than that
observed on VCAM-1 (P=0.005).
Summary and Conclusions: For the first time we showed that EMILIN1 is
present in normal and CLL-involved tissues, and it is able to efficiently bind to
CD49d, as expressed by CLL cells. At variance of what demonstrated in non-
hematopoietic models, EMILIN1 was able to deliver anti-apoptotic/pro-survival
signals to circulating CLL cells. CD49d/EMILIN1 interactions may have a role
in the maintenance of the neoplastic clone in CD49d-expressing CLL.

P682

SINGLE CELL NETWORK PROFILING (SCNP) ANALYSIS REVEALS DYS-
FUNCTIONAL SIGNALING WITHIN THE TH17 AXIS IN CHRONIC LYMPHO-
CYTIC LEUKEMIA (CLL)
S Liang1,*, J Ptacek1, E Evensen1, L Leung1, D Stockett1, N Chiorazzi2,
B Sherry2, Rachael Hawtin1
1Nodality, Inc., South San Francisco, 2The Feinstein Institute for Medical
Research, North Shore-LIJ Health System, Manhasset, NY, United States

Background: Chronic lymphocytic leukemia (CLL) cells obtain pro-survival
signals from non-tumor leukocytes such as T cells and monocyte-derived
nurse-like cells. Recent reports demonstrate that increasing numbers of Th17
cells, a subset of CD4+ T cells that can be induced by TLR agonists, IL-1b, and
IL-6 and express IL-17A and IL-17F as effector cytokines, correlates with
improved prognosis in CLL. The functional basis for this correlation, including
how these factors in the Th17 axis affect signaling in CLL, is unknown. SCNP
is a multi-parametric flow cytometry based technology that quantifies signaling
in multiple intracellular pathways at the single cell level, without prior cell sub-
set isolation, providing a means to interrogate the signaling interplay of Th17
cells with B-CLL cells and the tumor microenvironment.
Aims: Using SCNP, investigate signaling in the Th17 axis in peripheral blood
mononuclear cell (PBMC) samples to identify a functional role for Th17 cells
in CLL pathophysiology.
Methods: SCNP was performed on PBMCs from 22 CLL patients and 8 healthy
donors, examining signaling in CD4+ and CD4- T cells and CD14+ monocytes
in both groups as well as CD19+ B cells in healthy donors and CD19+CD5+ cells
in CLL patients. Induction of intracellular signaling in the NFkB (IkB, P-
NFkBp105), PI3K (AKT), MAPK (P-ERK), and STAT (P-STAT1, P-STAT3)
pathways was examined in response to TLR agonists and cytokines involved
in Th17 differentiation and effector function.
Results: Engagement of TLR7/8 (R848) or of TLR9 (CpG-B) resulted in reduced
IkB degradation in CLL B cells and monocytes compared to healthy cells. This
reduced responsiveness was associated with lower basal levels of IkB in CLL. The
magnitude of TLR9-induced IkB degradation in CLL B cells significantly correlat-
ed with Th17 numbers, suggesting that TLR activation induces factors (e.g. IL-1b,
IL-6) triggering Th17 differentiation. Upon IL-1b modulation, CLL CD4+ and CD4-

T cells displayed greater phosphorylation of NFkBp105 than healthy cells. IL-6 also
induced greater phosphorylation of STAT3 relative to STAT1 in CD4+ but not
CD4- CLL T cells. Because STAT3 promotes whereas STAT1 inhibits Th17 dif-
ferentiation, these data suggest that CLL CD4+T cells have dysregulated signal-
ing pathways that favor Th17 generation. Moreover, analysis of Th17 effector
cytokines identified IL-17F but not IL-17A induced NFkBp105 phosphorylation
only in CLL B cells whereas no response was detected in healthy B cells. In addi-
tion, combination of IL-17F with BAFF, a factor that regulates CLL B cell survival,
led to ERK and AKT phosphorylation only in CLL B cells. Although significant dif-
ferences in IL-17F modulated signaling between CLL and healthy B cells were
identified, IL-17RA and IL-17RC receptor expression were comparable between
CLL and healthy cells, demonstrating that analysis of modulated signaling reveals
functional alterations not revealed by surface phenotyping.
Summary and Conclusions: Collectively, these data identify multiple novel
alterations in Th17 axis signaling in CLL, providing a functional basis for the
role of Th17 cells and IL-17 cytokines in CLL pathophysiology. The application
of SCNP to further explore these signaling differentials, and their potential as
novel prognostic factors in CLL, is in progress.

P683

TOSO-DEFICIENT B CELLS SHOW IMPAIRED B CELL DEVELOPMENT
A Schulz1,2,3,*, L Kintzelé1,2,3, C Pallasch1,2,3, M Hallek1,2,3, C Wendtner1,2,3,4,
L Frenzel1,2,3
1Cologne Excellence Cluster on Cellular Stress Responses in Aging-Associ-
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ated Diseases (CECAD), 2Center of Integrated Oncology (CIO), University of
Cologne, 3Department I for Internal Medicine, University Hospital Cologne,
Koeln, 4Department I for Internal Medicine, Klinikum Schwabing, Muenchen,
Germany

Background: In the recent years, TOSO–alias FAS apoptosis-inhibitory mol-
ecule 3 - has been controversially discussed whether it exerts anti-apoptotic
effect or is the long-sought-after bona fide Fcµ-receptor. 
Aims: Since our group previously identified TOSO to be overexpressed in CLL
and to be correlated with progressive disease, it is indispensible to clarify the
biologic significance of TOSO, particularly in the CLL relevant B cells. 
Methods: Therefore, we generated a B cell-specific knockout mouse model and
crossbred FAIM3-floxed C57BL/6 mice with CD19-specific Cre recombinase
expressing mice. B cells from the tosoCD19-/- (KO)micewere isolated and gene
expression was analyzed via mRNA based Illumina microchip array. Convinc-
ing results were verified by flow cytometry and blood count was carried out in
addition.
Results: Peripheral blood and spleens of the TOSO deficient mice displayed
decreased level of lymphocytes, in which B cells were determined as reduced
entity. Other cell types, like NK and T cells, remained thereby unaffected. 
Downstream effects of TOSO were validated via microarray-based gene
expression analysis. Results displayed a clear clustering of deregulated genes
compared to controlmice. Nearly 500 genes showed expression alterations.
Genes involved in the NF-κB pathway and migration processes were downreg-
ulated in tosoCD19-/- mice, suggesting that TOSO represents an important fac-
tor in these processes. Flow cytometry analysis confirmed these results and
additionally referred to an impaired B cell maturation process.
Summary and Conclusions: Thus, our results might reveal a new function of
TOSO in migration, pro-survival signaling and B cell homeostasis, supporting
the anti-apoptotic feature of TOSO in B cells.

P684

EXPRESSION OF ZAP-70 IN CLL ACTIVATES NF-KB SIGNALING
V Pede1,*, A Rombout1, J Vermeire1, E Naessens1, H Vanderstraeten1,
J Philippé1, B Verhasselt1
1Clinical Biology, Immunology and Microbiology, University Ghent, Ghent, Bel-
gium

Background: The clinical course of chronic lymphocytic leukemia (CLL) is vari-
able, but can be predicted by prognostic markers. Two frequently used prog-
nostic markers include the mutation status of the immunoglobulin variable heavy
chain genes (IgVH) and the expression level of the zeta-associated protein of
70 kDa (ZAP-70). The clonal excess of CD5+, CD19+ CLL cells is thought to
be due to a defect in both apoptosis and cell proliferation.
Aims: Although the exact mechanisms responsible for this inappropriate cell
growth and survival are poorly understood, one of the key factors that has been
related to the biology of CLL cells is the constitutive activation of nuclear fac-
tor-ΚB (NF-ΚB). Since NF-ΚB is a downstream target of the B-cell receptor
(BCR) signaling in normal B lymphocytes and since ZAP-70 might directly
enhance IgM signaling, we wondered if ZAP-70 affects NF-ΚB target gene
expression following IgM stimulation.
Methods: We introduced a functional ZAP-70 protein in CLL cells with unde-
tectable ZAP-70 expression by electroporation of in vitro transcribed capped
mRNA that is translated in the cell into ZAP-70 protein (Van Bockstaele F. et al.
Leukemia 2007). After electroporation, cells were stimulated with anti-IgM-poly-
acrylamid beads (anti-IgM stimulated) to activate the BCR signaling pathway and
to activate the introduced ZAP-70 protein. As a negative transfection control we
electroporated mRNA coding for ΔNGFR or we used uncapped mRNA that can-
not be translated in the cell, anti-IgA-polyacrylamid beads (anti-IgA stimulated)
were used as a negative control for stimulation. We determined the mRNA expres-
sion profile using a Human Illumina Gene Expression BeadChip and measured
interleukin (IL) expression levels in CLL cells differing in ZAP-70 expression.
Results: In samples only differing in ZAP-70 expression after exogenously
introducing ZAP-70 in ZAP-70 negative CLL samples, expression of IL-1β, IL-
6 and IL-8 after 24 hours of IgM stimulation was increased in the presence of
ZAP-70 (Figure 1). The observed increased mRNA levels were translated into
increased amounts of secreted proteins. We also observed similar enhanced
cytokine expression in cells of ZAP70+ cases compared to of ZAP70- cases,
after 24 hours of IgM stimulation. The enhanced cytokine expression in ZAP-
70 expressing cells could be a NF-ΚB mediated downstream event of BCR
triggering. To test this hypothesis BMS-345541, a selective inhibitor of the cat-
alytic subunit of IKK, was used. As expected, without inhibitor ZAP-70 expres-
sion increased endogenous cytokine expression. This induction of cytokines in
ZAP-70 expressing CLL cells was completely blocked upon inhibition of IKK.
Furthermore, we analyzed by whole genome expression profiling the genes
affected by ZAP-70 in BCR stimulated CLL cells. By functional annotation path-
way analysis, we found the gene set most significantly upregulated after 24h
to be associated with RelA activation, RelA being one of the five members of
NF-ΚB transcription factors. This suggests that ZAP-70 indeed enhances NF-
ΚB signaling upon BCR signaling. This signature fits in a functional network of
genes involved in cell movement and immune cell trafficking.

Figure 1. Expression of ZAP-70 enhances cytokine expression up on IgM
stimulation, on mRNA level (left) and protein level (right). Black bars:
ZAP-70 electroporated; open bars ΔNGFR control electroporated cells.

Summary and Conclusions: By enhancing the NF-ΚB pathway, ZAP-70
expression can contribute to increased motility, survival and proliferation of
CLL cells and thus contributes to the worse prognosis observed in these
patients. More than simply a correlate with prognosis of CLL, ZAP-70 therefore
potentially has a direct pathognomonic role in the disease. Identification of the
molecular pathways involved requires more research, what could lead to the
identification of novel therapeutic targets.

P685

THE PRO-APOPTOTIC MIR-132~212/SIRT1/TP53 AXIS IS ACTIVATED
UPON B-CELL RECEPTOR TRIGGERING IN CHRONIC LYMPHOCYTIC
LEUKEMIA CELLS
R Bomben1,*, T D’Agaro1, S Gobessi2, S Dereani1, M Dal-Bo1, D Marconi1,
E Tissino1, F Pozzo1, D Benedetti1, A Zucchetto1, L Laurenti3, D Rossi4,
G Gaidano4, G Del-Poeta5, D Efremov2, V Gattei1
1Clinical and Experimental Onco-Ematology Unit, Centro di Riferimento Onco-
logico, Aviano, Aviano, 2Molecular Hematology, ICGEB Outstation-Monteroton-
do, 3Department of Hematology, Catholic University Hospital A. Gemelli, Rome,
4Division of Hematology, Department of Translational Medicine, Amedeo Avo-
gadro, University of Eastern Piedmont, Novara, 5Division of Hematology,
S.Eugenio Hospital and University of Tor Vergata, Rome, Italy

Background: Numerous studies indicate a prominent role for the B-cell recep-
tor (BCR) pathway in defining the patho-biological features of chronic lympho-
cytic leukemia (CLL). MicroRNAs (miR) represent a class of small non-coding
RNAs that, by degrading selected mRNAs or inhibiting their translation, mod-
ulate key cellular functions. Altered miR expression in CLL by genetic abnor-
malities or microenvironmental interactions has been reported, but nothing is
known regarding their modulation upon BCR triggering.
Aims: To investigate the expression and function of microRNAs modulated by
BCR triggering in CLL.
Methods: Negatively selected CLL cells were stimulated in-vitro (20 hours)
with immobilized anti-IgM (aIgM) and analysed by miRNA/gene expression pro-
filing (miRome/GEP), quantitative real-time PCR (qRT-PCR) and western blot-
ting. All CLL cases were characterized for IGHV gene mutation status and com-
mon genetic lesions, including TP53 mutations, by FISH and/or sequencing
analyses.
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Results: Supervised analysis of miRome of 16 aIgM-stimulated or unstimulat-
ed CLL samples (9 IGHV unmutated, UM; 7 IGHV mutated, M) showed sub-
stantial upregulation of the miR-132~212 cluster. This phenomenon was vali-
dated by qRT-PCR in additional 28 cases in which a mean 19.5-fold increase
(range 1.5-50; P<0.0001) was documented upon aIgM exposure. No differ-
ences were observed between UM- and M-CLL samples. UP-regulation of
miR-132~212 required sustained BCR signaling, as demonstrated by the fol-
lowing observations: i) it occurred upon exposure of CLL cells to immobilized
but not soluble anti-IgM antibodies; ii) it was abrogated by co-treating CLL cells
with the SYK inhibitor R406. An in-silico analysis aimed at identifying candidate
target genes for miR-132~212 revealed responsive elements in the 3’UTR of
SIRT1, a gene encoding for a histone deacetylase that targets several proteins
including TP53. This finding was experimentally validated by western blot analy-
sis of 9 CLL samples (5 UM-, 4 M-CLL), where SIRT1 levels were reduced by
13% (range 5-23%) upon aIgM-treatment (P=0.001). A significant increase in
TP53 acetylation was also observed in the same cases (mean increase 30%,
range 3-82%; P=0.0072). Notably, GEP analysis of the 16 CLL samples inves-
tigated in the miRome analysis identified both TP53 and the TP53 target gene
CDKN1A among the 917 toP-ranked genes uP-regulated in aIgM-stimulated
CLL. We also evaluated the constitutive expression of miR132 by qRT-PCR in
highly purified CLL cells from a cohort of 134 CLL cases. The obtained values
were of similar magnitude to those obtained in the first series of anti-IgM-stim-
ulated CLL samples, and spanned from negative values to values comparable
to those observed upon aIgM exposure. By using the median value as cut-off
to discriminate miR132-high from miR132-low cases, miR-high CLL cases
unexpectedly displayed a longer time-to-first-treatment interval than miR132-
low cases (P=0.02). By correcting for IGVH mutation status, miR-132 levels
above the established cut-off retained a favorable prognostic impact in M-CLL
(P=0.005), but not UM CLL patients (P=0.968).
Summary and Conclusions: We describe an inter-chained cascade of events
sequentially characterized by BCR triggering, miR-132~212 uP-regulation,
SIRT1 down-regulation and TP53 uP-regulation/acetylation. In addition, we
show that high miR132 expression is associated with a longer time-to-first treat-
ment in M CLL patients. The activation of this pro-apoptotic axis should be
considered in the light of emerging drugs targeting the BCR pathway in CLL.

P686

HETEROGENEOUS FUNCTIONAL EFFECTS OF CONCOMITANT B CELL
RECEPTOR AND TOLL-LIKE RECEPTOR STIMULATION IN CLL WITH
MUTATED VERSUS UNMUTATED IMMUNOGLOBULIN GENES 
M Chatzouli1, S Ntoufa2,*, N Papakonstantinou2, E Chartomatzidou2,
T Karamanli2, A Anagnostopoulos2, P Kollia3, P Ghia4,5, M Muzio4,
K Stamatopoulos2,6, C Belessi7
1Hematology Department, Nikea General Hospital, 2Hematology Department
and HCT Unit, G. Papanicolaou Hospital, Thessaloniki, 3School of Biology,
University of Athens, Athens, Greece, 4Division of Molecular Oncology, San
Raffaele Scientific Institute, 5Universita Vita-Salute San Raffaele, Milan, Italy,
6Institute of Applied Biosciences, CERTH, Thessaloniki, 7Hematology Depart-
ment, Nikea General Hospital, Athens, Greece

Background: Antigenic stimulation through the B cell receptor (BcR) is criti-
cal for CLL development and evolution. However, significant differences in
responsiveness to BcR crosslinking are observed among cases with similar
sIgM levels, suggesting that additional factors may be implicated in shaping the
functional outcome. Support for this notion emerged from studies showing that
CLL cells may also crosstalk with their microenvironment via non-BcR mediat-
ed modalities, including the TLRs.
Aims: We recently reported that CLL subgroups with distinct clonotypic BcRs
present discrete patterns of TLR expression, function and/or tolerance. Here,
to explore whether specific types of BcR/TLR collaboration exist in CLL, we
studied the effect of single vs. dual BcR and/or TLR stimulation on different CLL
subgroups.
Methods: We stimulated negatively isolated CLL cells from 11 mutated (M-
CLL) and 10 unmutated CLL (U-CLL) cases with anti-IgM, Imiquimod (IM) and
CpG ODN for BcR, TLR7 and TLR9 stimulation, respectively, for15, 50 and 60
minutes and, for apoptosis studies, also for 48 hours. Cultures were established
under the following conditions: (1) non-stimulated; (2) single BcR, TLR7 or
TLR9 stimulation; (3) dual BcR/TLR7 or BcR/TLR9 stimulation.
Results: After in vitro culture in the absence of stimulation at any time point,
differences in constitutive phosphorylation of ERK (pERK) were identified, with
higher pERK levels in U-CLL vs. M-CLL. In single-stimulated cultures, the great
majority of cases, both M-CLL and U-CLL, responded to all stimuli with uP-reg-
ulation of pERK. However, the magnitude and time-course of pERK induction
varied significantly: at each time-point, significantly (P<0.05) higher induction
was seen in U-CLL for all types of stimuli. In dually-stimulated cultures, anti-
IgM+IM or anti-IgM+CpG significantly (P<0.05) uP-regulated pERK levels in
comparison to the unstimulated control, in both M-CLL and U-CLL, with maxi-
mum response at 50 min. However, comparison of dually-stimulated cells to sin-
gle-stimulated cells revealed great heterogeneity, with some cases showing uP-
regulation of pERK contrasting others exhibiting pERK suppression. Exclu-
sively among M-CLL, co-stimulation with anti-IgM+CpG significantly increased

pERK levels compared to single stimulation with either anti-IgM or CpG. Effects
on apoptosis were studied by Western blotting for the active isoform of caspase
8 (aCasp8) and the cleaved fragment of PARP (cf-PARP). In unstimulated cul-
tures, the aCasp8 isoform was detected in almost all cases, while cf-PARP was
detected in only one-third of cases, with relatively higher values in U-CLL. In
single-stimulated cultures, great heterogeneity was observed regarding apop-
tosis induction in that anti-IgM alone had no effects, whereas stimulation with
IM or CpG increased both aCasp8 and the cf-PARP, mainly in M-CLL. Dual
stimulation with anti-IgM+CpG or anti-IgM+IM uP-regulated both aCasp8 and
cf-PARP, again mainly in M-CLL, to significantly (P<0.05) higher levels com-
pared to those observed in IM or CpG single stimulation.
Summary and Conclusions: Altogether, these findings suggest that pro-
nounced pERK induction can be seen by single stimulation in U-CLL, where-
as BcR/TLR synergism is required in M-CLL. Regarding apoptosis, an oppo-
site pattern was observed, with M-CLL responding even to single stimulation,
contrasting U-CLL that showed minimal responses, at least in the present set-
ting. Differential intensity and duration of responses in M-CLL vs U-CLL indi-
cates that the differences in signal transduction between the two subgroups
may be primarily quantitative rather than qualitative.

P687

IGG-SWITCHED CLL HAS A DISTINCT IMMUNOGENETIC SIGNATURE
FROM THE COMMON MD VARIANT: ONTOGENETIC IMPLICATIONS
A Vardi1,*, A Agathangelidis2, L Sutton3, M Chatzouli4, L Scarfo2, L Mansouri3,
V Douka1, A Anagnostopoulos1, N Darzentas5, Richard Rosenquist3, Paolo
Ghia2, Chrysoula Belessi4, Kostas Stamatopoulos1,6
1Hematology Department and HCT Unit, G. Papanicolaou Hospital, Thessa-
loniki, Greece, 2Division of Molecular Oncology, San Raffaele Scientific Insti-
tute, Milan, Italy, 3Department of Immunology, Genetics and Pathology, Upp-
sala University, Uppsala, Sweden, 4Hematology Department, Nikea General
Hospital, Piraeus, Greece, 5Molecular Medicine Program, Central European
Institute of Technology, Masaryk University, Brno, Czech Republic, 6Institute
of Applied Biosciences, CERTH, Thessaloniki, Greece

Background: IgG-switched CLL (G-CLL) is a relatively rare variant of CLL
whose origin and ontogenetic relationship to the common IgM/IgD (MD-CLL)
variant remains undefined. Previous studies have reported that most G-CLL
cases carry somatically mutated B-cell receptors (BcR) pointing to possible
derivation from post-germinal center B-cells. However, the relevant studies
concerned small series, precluding definitive conclusions.
Aims: We sought for evidence about the origin of G-CLL versus MD-CLL by
comprehensively profiling the respective immunoglobulin (IG) gene repertoires
in the largest series thus far studied for this purpose.
Methods: Detailed immunogenetic analyses were conducted in a series of
1256 cases selected based on expression of MD (n=1087) or G isotype (n=169)
as determined by peripheral blood flow cytometry (n=1019) or expression of
tumor-specific Cμ/Cδ and/or Cγ transcripts as determined by RT-PCR (n=186).
Results: The IGHV gene repertoire of G-CLL differed significantly from that of
MD-CLL, with over-representation of the IGHV4-34 (P<0.0001) and IGHV4-39
(P=0.003) genes, and, in contrast, under-representation of the IGHV1-69
(P=0.003), IGHV3-21 (P=0.017), IGHV1-2 (P=0.04) and IGHV3-48 (P=0.05)
genes. Regarding somatic hypermutation (SHM), G-CLL included significant-
ly more cases with mutated IGHV genes (following the 98% cut-off value for
identity to the germline) compared to MD-CLL (84% vs 46%, respectively;
P<0.0001). At the other extreme of the SHM spectrum, significantly more MD-
CLL cases carried BcR IGs with no SHM (100% identity to the germline) com-
pared to G-CLL (32% versus 11%, P<0.0001). The search for CLL-specific
stereotyped BcR IGs revealed that the extreme skewing of the G-CLL reper-
toire was due to the fact that almost one-third of all cases was represented by
only three subsets utilizing either the IGHV4-34 gene, namely mutated subsets
#4 (relative frequency 18.3% of all G-CLL) and #16 (4%), or the IGHV4-39
gene, namely unmutated subset #8 (7.3%). These subsets (especially, subsets
#4 and #8) represent polar opposites in terms of prognosis and outcome, with
subset #4 cases experiencing indolent disease unlike subset #8 cases who
tend to follow an aggressive disease course often complicated by the devel-
opment of Richter’s syndrome. In keeping with our previous reports, subset #4
and #16 rearrangements identified in the present study exhibited recurrent
SHM at certain positions throughout the VH domain. However, despite an over-
all high SHM load, almost all IGHV4-34 rearrangements assigned to these two
G-CLL subsets carried intact FR1 motifs for superantigenic-like interactions
with N-acetyllactosamine epitopes present in self and exogenous antigens. In
sharp contrast to subsets utilizing the IGHV4-34 and IGHV4-39 genes, all major
sterotyped subsets utilizing the IGHV1-69, IGHV3-21, IGHV1-2 and IGHV3-48
genes (defined as reported in Blood 2012;119:4467) concerned exclusively
MD-CLL.
Summary and Conclusions: G-CLL exhibits an overall distinct immunogenet-
ic signature from MD-CLL, even when restricting the comparison to cases with
mutated BcR IGs, prompting speculations about distinct ontogenetic derivation
and/or distinct immune triggering. Nonetheless, questions abound regarding
e.g. the presence of class switch recombination in the absence of SHM in sub-
set #8 or the over-representation of the IGHV4-34 gene in G-CLL, especially

288 | haematologica | 2013; 98(s1)

18th Congress of the European Hematology Association



in light of studies showing that healthy IGHV4-34 cells are physiologically
excluded from germinal center reactions in order to maintain peripheral B-cell
tolerance.

P688

MIMICKING LEF1 OVEREXPRESSION OF CHRONIC LYMPHOCYTIC
LEUKEMIA (CLL) CELLS IN MICE 
S Jonas Poll-Wolbeck1,*, H Flamme1, M Hallek1, K Kreuzer1
1Department I of Internal Medicine | University at Cologne, 50937 Cologne,
Germany

Background: One of the hallmarks of CLL is the abnormal activation of the
WNT signaling pathway and the strong overexpression of its down-stream tran-
scription factor LEF1. The overexpression is highly associated with disease
progression and induction of leukemia, while overall WNT activation appears
to contribute to the maintenance of the apoptotic block. The aim of this study
was to overexpress LEF1 in mouse B cells in order to test its leukemogenic
potential.
Methods: LEF1 cDNA was introduced into the ROSA26 locus of C57/Bl6 mice.
The gene is controlled via a floxed STOP cassette that inhibits gene expres-
sion in absence of Cre recombinase activity. LEF1 transgenic mice where
crossed with CD19-Cre mice for B cell specific expression. Leukocytes were
isolated from the peripheral blood, the spleen and the bone marrow and ana-
lyzed via FACS.
Results: In our mouse model LEF1 was overexpressed specifically in B cells
and the expression appeared to be stable over 12 months. The oncogenic
potential of LEF1 expression in B cells seemed to be low since no B cell
leukemia was detected after monitoring more than 15 LEF1 expressing mice
over 20 month. Complete blood counts also revealed no significant differences,
but LEF1 expressing mice showed a significant reduction of B cells in periph-
eral blood lymphocytes after 16 (LEF1=38.39% vs. Control=50.80%; P=0.002)
and 32 weeks (LEF1=43.44% vs. Control=52.51%; P=0.047). Percentage of B
cells in the spleen was also significantly reduced (LEF1=46.26% vs. Con-
trol=56.54%; P=0.011), while the bone marrow appeared to be unaffected.
Summary and Conclusions: In our mouse model the LEF1 overexpression
was not able to induce B cell dependent leukemia. This might be due to the
moderate LEF1 over-expression in this model or insufficient activity of the WNT
signaling cascade under physiological conditions, which is needed for LEF1
dependent gene expression. Nevertheless LEF1 expression affected either B
cell proliferation or survival, which underlines the importance of WNT signaling
for B cell homeostasis. The underlying mechanisms are to be clarified by future
experiments.

P689

ABERRANT EXPRESSION OF PD-1 IN CHRONIC LYMPHOCYTIC
LEUKEMIA IS INDEPENDENT FROM BCR SINGLING AND PDCD1 GENE
POLYMORPHISM
M Grzywnowicz1,*, L Karabon2, A Piechnik1, M Zajac1, K Skorka1, J Zaleska1,
W Tomczak3, P Wlasiuk1, A Bojarska-Junak4, I Frydecka2, A Dmoszynska3,
K Giannopoulos1,3
1Department of Experimental Hematooncology, Medical University of Lublin,
Lublin, 2Department of Experimental Therapy, Institute of Immunology and
Experimental Therapy, Polish Academy of Science, Wroclaw, 3Department of
Hematooncology and BMT Unit,4, Department of Clinical Immunology, Medical
University of Lublin, Lublin, Poland

Background: The programmed death-1 (PD-1, CD279) is an immunoreceptor
responsible for peripheral tolerance. Through inhibition of TCR/BCR signaling
PD-1 impairs activation and effectors functions of T and B lymphocytes, where
it is expressed upon activation. PD-1 was described on exhausted T cells and
it is aberrantly expressed in several malignancies, where PD-1 pathway was
related to a potential tumor escape mechanism from the immunosurveillance.
Previously, we characterized PD-1 as a novel phenotypic feature of chronic lym-
phocytic leukemia (CLL) cells. PD-1 was uP-regulated on both transcript and
surface protein levels in CLL patients in comparison to healthy volunteers (HVs).
Moreover, activated in vitro CLL cells in conditions mimicking microenvironment
of proliferation centres uP-regulated PD-1 on their surface.
Aims: Despite PD-1 aberrant expression in CLL patients, its mechanism and
function is unclear. To investigate PD-1 influence on BCR signaling in CLL
cells we analyzed expression and phosphorylation of SYK, LYN, and ZAP70
kinases. To verify relation of PD-1 expression to microenvironment in vivo, we
analyzed PD-1 expression in 149 peripheral blood (PBMC) and 140 bone mar-
row (BM) CLL samples, accumulation and proliferation compartment respec-
tively and 30 HVs. Finally, we characterized polymorphism of pdcd1 gene in 114
CLL patients and 150 HVs.
Methods: Quantitative reverse transcriptase PCR was performed for the PD-
1 transcript for 182 CLL patients (148 PBMC, 140 BM). Western blot (SYK and
Lyn) and flow cytometric (ZAP70 and PD-1) analysis was performed for CD19+
magnetically separated cells from 12 CLL patients. For each kinase two sepa-
rate phosphorylation sites were analyzed, responsible for activation or inhibi-

tion respectively: Y525/526 and Y323 for SYK, Y507 and Y396 for Lyn,
Y315/319 and Y292 for ZAP70. Five single nucleotide polymorphism sites
(SNPs) were analyzed by restriction fragments length polymorphism (RFLP-
PCR) in group of 114 CLL patients and 150 HVs.
Results: The median level of PD-1 transcripts in CLL patients was higher in
comparison with HVs (P<0.0001), but no difference between blood and bone
marrow compartments. The expression and phosphorylation sites of LYN and
SYK were not dependent on PD-1 expression in 12 CLL patients. Flow cyto-
metric analysis showed that ZAP70 expression is not related to PD-1 level. Of
note, median percentages of cells with phosphorylated ZAP70 activation/inhi-
bition sites were low (Y315/319: 0.62%, Y292: 0.5%). Range of PD-1 expres-
sion varied from 67.53% to 4.2%. Analysis of pdcd1 polymorphism showed
that neither of SNPs frequency (loci: rs36084323, rs11568821, rs2227981,
rs2227982, rs41386349) was different in CLL group compared to HVs. Partic-
ular substitutions were not related to the PD-1 expression level. Frequencies
of haplotypes in CLL and HVs showed no significant difference. Linkage dise-
quilibrium comparison of CLL and HVs revealed complete dependency of
rs2227981/rs2227982 (P=0.03) and rs2227981/rs36084323 (P=0.03) loci in
CLL patients. Those SNPs were associated with disorders like breast cancer
and ankylosing spondylitis.
Summary and Conclusions: PD-1 expression is strongly uP-regulated in CLL
patients regardless microenvironment of leukemic cells. No PD-1 influence on
expression and activation of BCR related kinases might suggest impaired or
alternative function of PD-1 pathway in CLL cells. Characterization of pdcd1
polymorphism revealed no association of PD-1 SNPs with CLL, therefore, its
upregulation might not be driven by genetic alternations.

P690

2-PHENYLETHYNESULFONAMIDE INDUCES THE UPR DEPENDENT
APOPTOTIC PATHWAY IN CHRONIC LYMPHOCYTIC LEUKAEMIA
M D Blunt1,*, A Nathwani2, M Davies2, A Linley1, M Aguilar1, A Prentice3,
V Hoffbrand3, S Krysov1, J Strefford1, F Forconi1, A Duncombe4, G Wickremas-
inghe5, G Packham1, A Steele1
1Cancer Sciences, University of Southampton, Southampton, 2Cancer Insti-
tute, UCL, 3Department of Haematology, Royal Free Hospital, London, 4Depart-
ment of Haematology, Southampton University Hospital, Southampton,
5Department of Haematology, UCL, London, United Kingdom

Background: CLL is currently incurable partially due to resistance caused by
non-functional p53/ATM. We previously showed that 2-Phenylethynesulfon-
amide (PES, Pifithrin µ) induced apoptosis of CLL cells independently of p53.
However the mechanism of PES induced apoptosis has remained elusive.
Recently PES was suggested to inhibit HSP70, a key protein responsible for
protein folding. Inhibition of HSP70 function results in accumulation of misfold-
ed proteins within the endoplasmic reticulum (ER) and causes activation of the
unfolded protein response (UPR). Under normal conditions the ER chaperone
BiP prevents UPR activation by binding and inactivating the ER transmem-
brane receptors; IRE-1a, PERK and ATF6. If the stress is resolved the UPR is
switched off, however if the aggregation of unfolded proteins is persistent then
the UPR remains active and switches from an anti-apoptotic to a pro-apoptot-
ic pathway. The pro-apoptotic cascade involves the induction of
XPB1/JNK/JUN/p38MAPK signalling, phosphorylation of eif2a (eif2a-P) and
the induction of CHOP. We previously showed that PES treatment of CLL cells
promoted apoptosis via the UPR, however the precise mechanisms have nev-
er been elucidated. Here we show for the first time which pathways are involved
in PES induced cell death and suggest novel targets which could be used to
treat patients with an ATM or TP53 deletion or mutation.
Aims: To determine how PES activates the UPR in CLL cells and whether the
UPR pathway contributes to PES mediated apoptosis.
Methods: Fifty two CLL samples were treated with PES (5-20µM), an activa-
tor of the UPR, in the presence and absence of the pan-caspase inhibitor ZVAD.
Molecular responses to treatment with PES and/or other agents were investi-
gated by western blotting, flow cytometry and MTT assay.
Results: Here we demonstrate for the first time that treatment of CLL cells with
PES generated reactive oxygen species (ROS) resulting in apoptosis since
treatment with the antioxidant N-acetyl cysteine (NAC) inhibited PES induced
apoptosis. PES treatment lead to increased expression of NRF2, p62 and
HSP70 within 24 hours, indicating that the UPR and autophagy pathways had
become activated. Immunoblotting identified that key proteins in the UPR path-
way (cleaved XBP-1, phosphorylated eiF2a, c-Jun and p38 MAPK) were also
induced following PES treatment. However surprisingly AKT was also activat-
ed and induced. Pharmacological inhibition of p38 MAPK or PERK provided pro-
tection from PES mediated apoptosis, as assessed by PARP cleavage and
Propidium iodide/Annexin V staining. This indicates that the UPR is involved in
the induction of CLL cell death following PES treatment. To confirm these obser-
vations we treated MEFS which are unable to induce eiF2a-P and subsequent
downstream signalling. PES treatment could not induce eiF2a-P. In addition
Ser51 mutated cells showed reduced autophagy following PES treatment com-
pared to wild-type cells. Following from our observation that PES induced phos-
phorylated AKT we co-treated CLL cells with PES and an AKT inhibitor (AKTi)
to identify whether we could enhance PES induced apoptosis of CLL cells.
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AKTi treatment enhanced PES induced apoptosis compared with either agent
alone.
Summary and Conclusions: PES represents a novel class of cytotoxic drug
that induces UPR mediated apoptosis of CLL cells and may be of value in the
treatment of CLL patients who have become refractory to conventional thera-
py through loss/mutation of TP53.

P691

ANTI-ROR1 MONOCLONAL ANTIBODY INDUCED APOPTOSIS OF
CHRONIC LYMPHOCYTIC LEUKEMIA CELLS THROUGH PI3-
KINASE/AKT/MTOR SIGNALING PATHWAY
A Hossein Daneshmanesh1,*, M Hojjat-Farsangi1, A Moshfegh1, A Khan1,
M Jeddi-Tehrani2, A Österborg3, H Mellstedt3
1Immune and Gene Therapy Lab, CCK, Karolinska Institutet and Karolinska
University Hospital Solna, Stockholm, Sweden, 2Monoclonal Antibody
Research Center, Avicenna Research Institute, ACECR, Tehran, Iran, Islam-
ic Republic of Korea, 3Oncology (Radiumhemmet) and Hematology, Karolins-
ka Institutet and Karolinska University Hospital Solna, Stockholm, Sweden

Background: The PI3-kinase/AKT/mTOR pathway is an intracellular signaling
pathway important in cancer as well as apoptosis of cells. Mammalian target
of rapamycin (mTOR) is a 289 kDa serine/threonine protein kinase and a mem-
ber of the PIKK (Phosphatidylinositol 3-Kinase-related Kinase) family. It func-
tions as a central component in the signaling pathway involved in the control
of cell growth and proliferation. In CLL cells PI3K pathway is constitutively acti-
vated leading to AKT activation. ROR1 is a type I transmembrane receptor
tyrosine kinase (RTK) belonging to one of the twenty families of RTKs. ROR1
is overexpressed on CLL cells but not in white blood cells of healthy donors.
ROR1 is constitutively phosphorylated in CLL and siRNA transfection induced
apoptosis. We have developed a unique anti-ROR1 mAb directed against CRD
(cysteine-rich domain) of the extracellular region of ROR1 capable of inducing
direct apoptosis of primary CLL cells. Our anti-CRD mAb could also induce
dephosphorylation of the ROR1 molecule.
Aims: To study the apoptotic effect of an anti-ROR1 CRD mAb and effects on
downstream signaling pathways involved in CLL, specially the PI3K/AKT/mTOR
pathway using primary CLL cells.
Methods: Apoptosis was detected by the MTT assay and AnnexinV/PI methods
in a 24 h assay. Antibody untreated and treated cell lysates were prepared and
subjected to Western blot analysis for identification of the signaling molecules
involved in apoptosis induced by the anti-ROR1 CRD mAb. We analysed total
and phosphorylated levels of the following signaling proteins: AKT, P-AKT, PI3K,
P-PI3K, mTOR, P-mTOR, ERK, P-ERK, PKC and P-PKC. Phosphoproteins were
measured before incubation with the mAb and after 20 min-24 h.
Results: ROR1 surface expression was detected on 80-85% of the CLL cells.
The frequency of apoptotic cells induced by the anti-CRD mAb was in the range
of 45-50%. Time kinetics experiments using anti-ROR1 CRD mAb incubated
with primary CLL cells revealed dephosphorylation of ROR1 downstream sig-
naling molecules. After co-culturing CLL cells with the anti-ROR1 CRD mAb,
Western blot analysis showed decreased level of phosphorylated AKT in treat-
ed compared to untreated samples. No changes in the phosphorylation levels
of ERK and PKC proteins were seen. Furthermore, we analysed the PI3K pro-
tein which is upstream of AKT, and noticed that in CLL cells treated with the
anti-ROR1 CRD mAb, the phosphorylation intensity of PI3K p85 isoform
decreased but not p55 isoforrn. Moreover, we also studied the mTOR phos-
phorylation in treated and untreated CLL samples and detected dephosphory-
lation of mTOR in treated as compared to untreated samples.
Summary and Conclusions: Incubation of CLL cells with an anti-ROR1 CRD
mAb induced apoptosis of primary CLL cells. Apoptosis was preceded by
dephosphorylation of PI3K, AKT and mTOR proteins indicating deactivation of
these signaling proteins by the anti-ROR1 mAb. In untreated CLL cells no
effect on phosphorylation of these proteins was noted. Furthermore our ROR1
mAb did not dephosphorylate PKC or ERK. Our data may suggest that activa-
tion of mTOR molecule occur via the PI3K/AKT pathway and may be a survival
signal in CLL cells associated with the aberrant expression of ROR1. The con-
stitutive phosphorylation of PKC and ERK seen in CLL might not be related to
the overexpression of ROR1. Further studies are warranted to understand bet-
ter the signaling pathways associated with ROR1 and the downstream signal-
ing effects of ROR1 targeting drugs.
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ROLE OF WNT-5A AND NON-CANONICAL WNT SIGNALING IN CHRON-
IC LYMPHOCYTIC LEUKEMIA
M Kaucka1, P Janovska1, S Pavlova2,3, K Plevova2,3, H Madrova2,3,
L Poppova2,3, S Pospisilova2,3, V Bryja1,4,*
1Institute of Experimental Biology, Faculty of Science, Masaryk University,
2Centre of Molecular Biology and Gene Therapy, Department of Internal Med-
icine - Hematology and Oncology, University Hospital Brno, 3CEITEC, Masaryk
University, 4Department of Cytokinetics, Institute of Biophysics, Academy of
Sciences of the Czech Republic, Brno, Czech Republic

Background: Transmembrane receptor tyrosine-protein kinase (ROR1) is
almost uniformly uP-regulated in patients with chronic lymphocytic leukemia
(CLL). ROR1 is a receptor for ligands of the Wnt family, which activate the non-
canonical Wnt pathway, so called planar cell polarity - PCP-pathway. We have
shown recently that PCP pathway is required for the migration of CLL cells in
the chemokine gradient and the expression of PCP genes corresponds with the
clinical course of CLL (Kaucka et al., Cancer Res 2013).
Aims: In the present study we investigated the role of Wnt5a, the putative lig-
and of ROR1 and the activator of PCP pathway, in CLL.
Methods: B-lymphocytes of CLL patients were negatively separated using
RosetteSep (StemCell) and gradient density centrifugation. The expression of
Wnt-5a was assessed by quantitative RT-PCR using B2M and actin as endoge-
nous controls. The migration of CLL cells in chemokine gradient of CXCL12 was
conducted in HTS Transwell-96 well plates.
Results: Quantitative RT-PCR analysis of 80 CLL samples taken up to two
years from diagnosis showed highly variable expression of Wnt-5a. The expres-
sion ranged from low levels comparable to healthy controls (peripheral B-cells)
to high levels (102 fold change) indicating autocrine production of this ligand in
a subgroup of patients. Significantly, patients with unmutated IGHV (N=46)
showed higher levels of Wnt-5a (P=0.0014) which was also reflected by the
worse treatment-free survival in Wnt-5a-high cohort (P<0.05). Furthermore,
analysis of follow-up samples from 26 patients have shown that in several cas-
es CLL cells uP-regulated Wnt-5a during disease progression. In patients treat-
ed in the interim, this effect was the most prominent. Functional data revealed
that Wnt-5a promotes chemotaxis of CLL cells whereas inhibitors of Wnt-5a
production (IWP2) block it.
Summary and Conclusions: Based on expression analysis and functional assays
we propose that Wnt-5a is a ligand of Ror1/PCP in CLL responsible for the
autocrine stimulation of the PCP pathway, chemotaxis and disease progression.
Supported by 301/11/0747, NT11217-5/2010, MSM0021622430, MUNI/A/
0723/2012, FR-TI2/254. 
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EXPLORING THE ROLE AND USE OF CANNABINOID RECEPTORS AND
CANNABINOIDS IN CHRONIC LYMPHOCYTIC LEUKEMIA
P Weiss1,*, E Porpaczy1, T Le1, C Skrabs1, M Gruber1, C Pausz1, U Jäger1,
K Vanura1
1Medical University of Vienna, Vienna, Austria

Background: Cannabinoids are the active compounds of the marijuana plant
Cannabis sativa L. They exert their function by binding to the two cannabinoid
receptors CNR1 and CNR2, CNR1 being expressed mostly in the nervous sys-
tem while CNR2 mainly is found in immune cells. Various studies reported that
cannabinoids induce apoptosis and inhibit cell proliferation and invasion in sol-
id tumours. We and others have previously observed an overexpression of
both receptors and induction of apoptosis upon incubation with cannabinoids
in hematologic malignancies, including chronic lymphocytic leukemia (CLL).
Furthermore, cannabinoids interfere with the microenvironment interaction of
T cells by inhibiting the CXCL12/CXCR4 axis, which also plays an important
role in CLL cell survival and resistance to therapy.
Aims: To evaluate the role of the two receptors and to test whether cannabi-
noids might serve as novel therapeutic approach in CLL.
Methods: A cohort of 102 well characterized CLL patients was screened by
real-time PCR for CNR1 and 2 mRNA expression, normalized to the mean
expression ofCD19 sorted healthy donor (HD) cells (N=4). Also, peripheral
blood mononuclear cells (PBMC) from CLL patients (N=10-16) and HD (N=2-
3) were incubated with different cannabinoids in suspension and co-culture
with the mouse fibroblast cell line M2-10B4 and in combination with fludarabin
at concentrations ranging from 5 to 100 µM for 48h. IC50 values were calcu-
lated based on standard viability assays. Migration inhibition of PBMC from CLL
patients toward CXCL12 was evaluated in migration assays.
Results: Although both cannabinoid receptors were overexpressed in CLL,
only CNR1 was found to have prognostic value. CNR1 mRNA expression was
increased from 0 to 140.4 fold compared to HD. With a cut-off set at median
CNR1 expression (1.34), high CNR1 expression was associated with Binet
stages B+C (P=0.049), unmutated IGHV (P=0.006), and high CD38 expression
(P=0.032). Furthermore, CNR1 high expressing patients had shorter overall
(median 154.2 months vs. median not reached; P=0.002) and treatment free
survival (median 53.6 vs. 141.4 months;P=0.000). Based on these data, we
evaluated CNR 1 & 2 as potential therapeutic targets. As shown in Table1, in
particular the antagonists reduced cell viability considerably in suspension cul-
ture. In co-culture, the feeder cells protected tumour cells from compound
induced cytotoxicity except for methanandamide (RM), cannabidiol (CBD), and
AM630 which retained their toxicity. However, some of the compounds also had
significant impact on healthy cells showing in some instances IC50 values sim-
ilar to that of CLL cells (Table 1). Interestingly, the sensitivity of samples to
cannabinoids was not associated with mRNA expression of either of the recep-
tors. In combination treatments with fludarabine, only the CNR1 agonist ACEA
exerted a small additive effect albeit not statistically significant. In contrast to
observations in T cells, none of the tested cannabinoids could significantly
inhibit CLL cell migration toward CXCL12.
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Table 1. IC50 values achieved after 48h incubation of primary CLL and HD
cells and M2-10B4 mouse fibroblasts with cannabinoids. Concentrations
in μM, NR=50% viability reduction not reached.

Summary and Conclusions: Although some cannabinoids reduce viability in
neoplastic cells considerably independent of CNR expression, also healthy
cells are affected. The important CXCL12/CXCR4 axis could not be inhibited
by cannabinoids in CLL. These data indicate a poor therapeutic potential for
cannabinoids in chronic lymphocytic leukemia, although CNR1 mRNA expres-
sion could be determined as novel prognostic marker.

P694

MICRORNA MIR-150 CONTRIBUTES TO THE DISEASE AGGRESSIVE-
NESS AND REGULATION OF B-CELL RECEPTOR SIGNALLING (BCR) IN
CLL
M Mraz1,*, L Rassenti2, L Chen2, E Ghia2, H Li2, K Messer2, K Jepsen2,
E Smith2, K Frazer2, T Kipps2
11Moores Cancer Center, University of California; 2Central European Institute
of Technology, Masaryk University, Brno, 2Moores Cancer Center, University
of California-San Diego, La Jolla, United States

Background: We and others have shown that expression of certain miRNAs
associates with disease activity and pathogenesis of CLL (Calin, 2005; Mraz,
2012; Mraz, 2009). However, it remains largely unclear which from the ~1400

described miRNAs in human genome are relevant for the regulation of malig-
nant B cell functions.
Aims: In this study we first screened (TaqMan miRNA Cards-ABI, 750 miRNAs)
for abundantly expressed miRNAs in CLL cells hypothesising that miRNAs with
strong expression are more likely significantly involved in the regulation of cell
functions.
Results: We identified miR-150 as the most abundant miRNA in CLL cells, how-
ever, its lower levels associated with stronger calcium mobilization (a marker
for active BCR signalling) after stimulation of BCR on CLL cells with anti-IgM
(P<0.05, N=36). Additionally, miR-150 levels were directly down-modulated
after stimulation of BCR with anti-IgM in CLL cells (P<0.01). This miRNA has
been previously reported to influence the gene expression of normal B cells
(Xiao, 2007) altogether suggesting that it might be involved in the BCR-path-
way. Several target genes have been described for miR-150 in studies per-
formed on various cell types. However, it is becoming clear that the preferen-
tial target(s) of a certain miRNA depend on the context of all mRNAs with poten-
tial binding sites and their expression levels in a specific cell type. More impor-
tantly, the identification of mRNAs regulated by a certain miRNA can be per-
formed based on the analysis of mRNA expression since most miRNAs affect
not only mRNA translation but predominantly decrease target mRNA levels
(Guo, 2010). To describe novel targets regulated by miR-150 specifically in
CLL cells we performed array-based transcriptome analyses of 110 CLL sam-
ples. This identified differential expression of 2 genes with evolutionary con-
served binding sides for miR-150 (GAB1 and FOXP1) between CLL cells
expressing low vs. high levels of miR-150. The immunoblot analysis of GAB1
and FOXP1 in CLL cells confirmed their higher protein levels in cases with low
miR-150 expression (P<0.005, fold change >10.0) and the transfection of CLL
cells with artificial miR-150 led to GAB1/FOXP1 down-regulation. GAB1 is an
adaptor molecule that recruits PI3K to the plasma membrane after BCR stim-
ulation and is required for amplification of PI3K signalling and subsequent AKT
activation (Ingham, 2001). FOXP1 is a transcription factor uP-regulated by BCR
stimulation and implicated in the progression of several B-cell lymphomas (Hu,
2006). We found that, CLL cells with higher expression of GAB1 or FOXP1 were
more responsive to BCR stimulation in vitro and higher expression of each
associates with shorter overall survival (OS) (13.9 vs. 22.7 years, 13.9 vs. 21.1
years; N=168; P<0.05). Most notably, a reverse trend was observed for miR-
150, where higher levels (>median) were associated with significantly longer
OS and TTFT in a multivariate analysis, which included other 6 other routine-
ly used prognostic markers (OS HR: 3.4 [CI 1.4-8.6], P=0.009; TTFT HR: 2.3
[CI 1.3-4.2], P=0.004). Additionally, we have noted differences in the miR-150
expression and methylation profile of its coding region after disease progres-
sion (analysis of serial CLL samples).
Summary and Conclusions: We conclude that miR-150 is a novel regulator
of genes that control BCR-signalling, which is a factor that prominently affects
the biology of malignant B cells. 
IGA MZCR NT11218-6/2010, FR-TI2/254.
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A NEW ONCOGENIC ROLE OF BCR/ABL-OOF IN CHRONIC MYELOID
LEUKAEMIA PATHOGENESIS
C Panuzzo1,*, S Crivellaro1, C Casnici2, E Cibrario1, F Crasto1, R Lorenzatti1,
F Daraio1, Katia Crotta3, Giovanna Carrà1, Alessandro Morotti1, Giuseppe
Saglio1, Gisella Volpe1
1Clinical and biological sciences, San Luigi Hospital, Turin, 2Farmacolgy, uni-
versity of Milan, 3farmacology, University of Milan, Milan, Italy

Background: chronic myelogenous leukaemia is a myeloproliferative disorder
characterized by the presence of Philadelphia chromosome, derived by a recip-
rocal translocation between chromosome 9 and 22, involving respectively the
genes c-Abl and Bcr. Next to the main BCR/ABL transcripts we identified pre-
viously alternative BCR/ABL splice variants involving BCR exons1, 13 or 14 and
ABL exon 4. Their translation products are characterized by the change in the
reading frame of ABL exon 4 leading to the formation of a early stop codon with-
in ABL exon 5. Bcr/Abl fusion proteins (Bcr/Abl OOF) resultant have an initial
and correct Bcr portion attached to a sequence of aminoacids arising from the
out of frame (OOF) reading of the c-Abl exon 4 and 5 gene sequence, which
has been studied in the past for its immunogenic rule. It contains the charac-
teristic Bcr domain but its specificity is the absence of COOH-terminal Rac
GAP domain. 
Aims: To determine the role of the Bcr/Abl OOF we analyzed the effects of the
protein in term of cytoskeleton modelling, adhesion and activation of Rho
GTPases, given the role of Rho GTPase family proteins in cytoskeletal remod-
elling. 
Methods: Bc/Abl OOF cDNA was cloned in an expression vector in order to
investigate new functions of this protein that differ from Bcr for the absence of
the GAP domain, essential for the inactivation of Rho GTPases proteins.
Immunofluorescence and western blot of different fraction (cytosolic and micro-
somes) were performed to investigate its localization. Adhesion assay on
fibronectin was used to analyse a possible change in cytoskeleton modelling
after transfection with Bcr/Abl OOF. Pulldown assay was performed by using
Rac GTPase binding domain as GST fusion protein bound to glutathione-
sepharose beads (GST PAK-CD). Proliferation assay was performed by eval-
uation of 3H incorporated in cells during division while apoptosis assay was
done by using Annexin V-FITC and Propidium PE. 
Results: By immunofluorescence and western blot assay we observed that the
localization of Bcr/Abl-OOF is predominantly cytoplasmatic and that colocalizes
in endosomal vescicles with Bcr protein. Bcr/Abl-OOF confers an altered adhe-
sion if compared to empty pcDNA, with a morphology quite similar to hela cells
transfected with Rac active form and unlike to that of cells transfected with
Rho and Cdc42 active form. This is confirmed by analysis of Rac endogenous,
which assumes peculiar submembrane localization typical of Rho proteins
when present in the activated form. This result suggest that Rac activation
could be one of the responsible of Bcr/Abl-OOF cell morphology during cell
adhesion on fibronectin. The GST PAK-CD fusion protein was able to trap a
significant proportion of GTP-bound form of Rac in Bcr/Abl-OOF cells lyses,
supporting the presence of active Rac. We also analysed a possible involve-
ment of Bcr/Abl-OOF in the most important oncogenic pathway. Apoptosis
assay showed that transfected cells with Bcr/Abl-OOF presented lower apop-
totic rate than control cells, with 67% of reduction (P=0,01). Proliferation assay
shown a 2 fold of induction of proliferation rate (P=0,001) in Bcr/Abl-OOF cells,
which is restored after Rac inhibitor treatment. We also observed an increase
in Ciclin D, pAkt and pp38 proteins, increase that become more significant in
presence of growth factor stimuli.
Summary and Conclusions: Summary and Conclusions: all these results
therefore suggest a possible oncogenic rule of Bcr/Abl-OOF, which can coop-
erate with Bcr/Abl in the process of proliferation, survival and apoptosis of
chronic myeloid leukaemia. Next step will be the analysis of Bcr/Abl OOF in a
big cohort of CML patients in order to understand if different quantity of our gene
can be predictive of a non suboptimal answer to Bcr/Abl specific therapy.
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INITIAL OCCUPANCY OF LEUKEMIC STEM CELL CORRELATES WITH
PROGNOSTIC FACTOR IN CHRONIC MYELOID LEUKEMIA PATIENTS
H Iwasaki1,*, K Miyawaki1, KAkashi1
1Center for Cellular and Molecular Medicine, Kyushu University Hospital,
Fukuoka, Japan

Background: Chronic myeloid leukemia (CML) stem cells are less sensitive
to tyrosine kinase inhibitors (TKIs) compared to downstream progenitors. It
might be possible that the initial leukemic stem cell burden affect the prog-
nosis of chronic phase (CML-CP) patients, but this possibility has not been
verified.
Aims: The purpose of present study is to explore the involvement of BCR-ABL

positive clone in stem cell fraction at diagnosis and to evaluate the prognostic
impact of leukemic stem cell occupancy.
Methods: Bone marrow (BM) aspirate samples were obtained from 9 newly
diagnosed CML-CP patients CD34+ stem/progenitor cells were first enriched
using a magnetic bead selection kit. HSC (hematopoietic stem cell; CD34+CD38),
CMP (common myeloid progenitor; CD34+CD38+IL3RlowCD45RA-), GMP
(granulocyte/macrophage progenitor; CD34+CD38+IL3R+CD45RA+) and MEP
(megakaryocyte/erythrocyte progenitor; CD34+CD38+IL3R-CD45RA-) fractions
were isolated by BD FACS Aria and subsequently analyzed the frequency of
BCR-ABL positive clone by FISH analysis. The protocol of the study was
reviewed and approved by the institutional review board prior to initiation of the
study. Written informed consent was obtained from all the patients.
Results: Among myeloid progenitors, CMP and MEP populations robustly
expanded and were composed almost entirely of BCR-ABL positive clone in all
patients (FISH positive rate, 95.1+/-7.4% and 96.0+/-5.5%, respectively), while
surprisingly GMP fraction was less involved in leukemia (56.3+/-37%), suggest-
ing that CML hematopoiesis is able to bypass the GMP phenotype. Importantly,
CD34+CD38- HSC fraction was suppressed in CML patients (~1% of CD34+
cells) compared to healthy volunteers (~10% of CD34+ cells), and the frequen-
cies of BCR-ABL positive clone in HSC fraction (46.1+/-40.5%) were always less
than those in CMP and MEP, suggesting that CML stem cell is less addictive to
growth signaling of BCR-ABL compared to myeloid progenitors. According to
the leukemic stem cell occupancy, CML-CP patients were classified into 3 sub-
groups. In the high involvement group, >90% of HSCs were BCR-ABL positive,
while in the low and intermediate involvement groups, <5% and ~50% of HSCs
were involved, respectively. We evaluated relationship between BCR-ABL pos-
itive rates in HSC fraction and patients’ data. The leukemic stem cell occupancy
fabulously correlated with platelet count and basophils in peripheral blood, and
consequently with prognostic scores such as Sokal, Hasford, and EUTOS.
Summary and Conclusions: The risk of disease progression and/or TKI sen-
sitivity in CML-CP patients might be prospectively classified by the leukemic
stem cell occupancy.
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MICROVESICLES TRANSCRIPTOME REFLECTS PHYSIOLOGICAL CON-
DITIONS OF LEUKEMIC PARENTAL CELLS
G Milani1,*, T Lana1, S Bresolin1, C Frasson1, G Basso1, G te Kronnie1
1Department of Women’s and Children’s Health, University of Padova, Pado-
va, Italy

Background: Microvesicles (MVs) are nano-sized lipid bodies (100-1000 nm
in diameter) that are released by cells into the extracellular space and as car-
riers of proteins, mRNA and miRNA shown to represent vectors from donor to
target cells1. Through fusion with target cells MVs may well modulate the func-
tional state of receiving cells. In leukemia MVs have been suggested to mod-
ulate the hematopoietic niche2,3.
Aims: 1) Transcriptome comparison between MVs and leukemic parental cells.
2) Investigate the effects of a hypoxic environment similar to that at the
hematopoietic endosteal niche on transcripts carried by MVs. To this end, we
collected MVs released from cell cultures in hypoxic condition and compared
the transcriptome with that of MVs isolated from cultures at normoxia.
Methods: MVs released from K562, a BCR-ABL positive human ery-
thromyeloblastoid leukemia cell line, were isolated by culture medium centrifu-
gations (2500g for 15 minutes). The supernatant was filtered by means of a
1.2μm filter to eliminate larger vesicles. The filtered medium was re-centrifuged
at 18000g for 1h at 4°C. MVs and parental cells RNA was extracted using Tri-
zol. Cell line RNA quality was assessed using the Agilent 2100 Bioanalyzer
(Agilent Technologies) and quantified by means of NanoDrop ND-1000 spec-
trophotometer (NanoDrop Technologies Inc.). To check MVs RNA integrity
GAPDH 5’:3’ amplicon ratios were determined by RealTime-PCR. Afterwards,
cDNA was synthesized from 1μg of total RNA by reverse transcription–poly-
merase chain reaction. Gene expression profiles of K562 cell line and MVs
were analyzed using GeneChip Human Genome U133 Plus 2.0 arrays
(Affymetrix).
Results: Gene expression data have been compared between cells and MVs.
We identified 5294 common probe sets with a Present call (fold-change lower
than 1.5). Analysis of these probe sets using DAVID Functional Annotation
Bioinformatics Microarray Analysis revealed a conservation of MVs transcripts
involved in pathways of cell function such as RNA processing, protein transla-
tion, aminoacid metabolism and cell respiration. Remarkably, in MVs we
observed a high presence of gene transcripts coding for protein belonging to
the Chronic Myeloid Leukemia pathway that are expressed downstream of the
BCR-ABL tyrosin kinase fusion protein. Furthermore, different gene expression
profiles were identified between cells and MVs by a paired-T test. 290 probe
sets resulted uP-regulated in MVs compared to cells lines (fold-change high-
er than 1.5). On the other hand, 1899 probes were down-regulated in MVs
compared to parental cells. In addition, transcriptome comparison of MVs
released under hypoxic versus normoxic conditions revealed two upregulated
transcripts, both involved in HIF1a regulation, in MVs released from hypoxic
cell cultures4,5
Summary and Conclusions: We isolated MVs released by K562 leukemic
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cells and for the first time a whole transcriptome gene expression analysis has
been performed comparing K562 parental cells and MVs. Moreover, we iden-
tified an enrichment of transcripts coding for proteins involved in several essen-
tial pathways in the MVs supporting the hypothesis of a functional selection from
the parental cell transcriptome. MVs released from cells under hypoxic condi-
tions carried a higher amount of two transcripts related to HIF1a compared to
MVs isolated from cells in normoxia.
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THE REFERENCE STANDARD FOR BCR-ABL TRANSCRIPT MONITORING
IS IMPORTANT TO DEFINE CMR IN CML PATIENTS AND TO TEST THE
RQ-PCR METHOD PERFORMANCES
R Talmaci1,*, A Vulpe2, M Dragomir2, M Müller3, N Cross4, D Coriu1
1Fundeni Hematology Department, University of Medicine and Pharmacy “Car-
ol Davila”, 2Hematology Department, Fundeni Clinical Institute, Bucharest,
Romania, 3Scientific Laboratory, III.Medizinische Klinik, Medical Faculty
Mannheim, Heidelberg University, Mannheim, Germany, 4National Genetics
Reference Laboratory, Wessex Regional Genetics, Salisbury District Hospital,
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Background: Real-time quantitative polymerase chain reaction (RQ-PCR) of
BCR-ABL transcripts is now the standard method needed for monitoring mini-
mal residual disease in patients with chronic myeloid leukemia (CML) treated
with tyrosinekinase (TK) inhibitors. RQ-PCR is a molecular method for moni-
toring response to tretment in clinical trials.
Aims: Internal quality assurance is crucial for high fidelity results. In order to
test comparability of standard curve we used a common calibration
plasmid–pME2 (Scientific Laboratory, III. Medizinische Klinik, Medical Faculty
Mannheim) and universally accepted refference standard - ERM-AD623 (Insti-
tute for Reference Materials and Measurements).
Methods: In order to compare results previously obtained using the Abl con-
trol gene, we performed RQ-PCR on 20 leukemic samples. We choose sam-
ples with different levels of molecular response in international scale (IS). Molec-
ular analysis was performed using a standardized RQ-PCR method with
Hybridization Probes detection method on LightCycler instrument. For ABL
measure we used five dilution points with pME standard and six dilution poits
with ERM standard in duplicate. For BCR-ABL measure we used six dilution
points with pME standard and five dilution poits with ERM standard in duplicate.
All quantification parameters were set up acording to international guidelines
for the measurement of BCR-ABL transcripts in CML.
Results: We found a two fold difference between the ERM absolute numbers and
pME2 standard curves. Comparing BCR-ABL/ABL with both plasmids for sam-
ples where residual disease is detectable, the ratio is within the limits of normal
variation but the differences in absolute control gene numbers impacts on defini-
tions of complete molecular response (CMR) when BCR-ABL is undetectable.
Summary and Conclusions: For reliable results and to minimize variability of
the results, a universal, traceable standard/calibrator is needed to be available
to all MRD monitoring labs. Definitions of CMR need to take into account vari-
ations in the assignment of absolute copy numbers. 
We gratefully acknowledge the support of the European LeukemiaNet/EUTOS
for the international standardization process.
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Background: Although mast cells (MC) play an important role in allergic reac-
tions, their physiologic role in healthy tissues remains largely unknown. In mice,
several MC-deficiency models have been developed. In several of these mod-
els, MC deficiency is triggered by a lack of KIT or lack of functional KIT ligand
stem cell factor (SCF). However, no comparable human model is available.
Aims: We examined the in vitro and in vivo effects of the ABL/KIT-targeting drug
imatinib on growth and development of MC.
Results: Imatinib was found to inhibit SCF-induced differentiation of MC from
their cord blood-derived progenitors in a dose-dependent manner (IC50: 0.01

µM). Correspondingly, continuous treatment of chronic myeloid leukemia (CML)
patients with imatinib (400 mg daily) resulted in profound MC deficiency. In
patients entering a major molecular response during therapy, MC numbers in
the bone marrow decreased to less than 5% of pre-treatment values, and serum
tryptase concentrations decreased to low or even undetectable levels (tryptase
before therapy: 32.0±11.1 ng/mL versus after therapy: 3.4±1.8, P<0.01). More-
over, as assessed by qPCR, KIT mRNA levels and tryptase mRNA levels
decreased substantially during imatinib-therapy. Other myeloid lineages in the
bone marrow, known to develop independently of KIT, were not affected sub-
stantially by treatment with imatinib. 
Summary and Conclusions: In conclusion, imatinib produces profound MC
deficiency in vitro and in vivo. However, the imatinib-induced MC deficiency is
not accompanied by specific symptoms or side effects. Based on these obser-
vations, we hypothesize that MC may be less relevant to physiologic homeosta-
sis in healthy tissues than has been assumed so far.
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IDENTIFICATION AND FOLLOW-UP OF TWO NEW RARE E8A2 BCR-ABL
FUSION GENES
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J Magaud1, S Raynaud4, S Hayette1
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CHU de Nice, Nice, France

Background: Less than 5% of patients with chronic myeloid leukaemia (CML)
have breakpoints falling outside of the M-BCR in chromosome 22, and as the
e8a2 transcript several other fusion transcripts have been identified to date.
Although rearrangements have been described, involving a fragment insertion
from ABL intron Ia or Ib between BCR exon 8 and ABL exon2, rearrangement
with a third partner gene occur even more rarely.
Aims: We investigated two newly diagnosed cases of CML patients with nov-
el fusion transcripts that give rise to a chimeric molecule involving an e8a2
fusion transcript and a third gene thus keeping the reading frame. We report
here the precise features of the rearrangements and the follow-up of minimal
residual disease (MRD) of these two patients.
Methods: Two cases were diagnosed with CML in chronic phase based on typ-
ical peripheral blood findings and standard karyotyping analyses indicating
t(9;22)(q34;q11). An unusual band, other than the common transcripts, was
observed in multiplex reverse transcription-polymerase chain reaction (RT-
PCR) for the BCR-ABL gene rearrangement. The PCR products were then
sequenced to assess the identification of the transcript. The monitoring of MRD
was carried out using RT-PCR with specific primers located either close to the
e8-BCR or in the inserted fragment. SNP-array was performed to accurately
identify additional copy number variations.
Results: In case no.1, the fragment turned out to be an e8a2 fusion transcript
with 112-bp inserted fragment corresponding to the exon 4 of the PRDM12 gene.
This gene is located on chromosome 9q34 and encodes the PR domain zinc fin-
ger protein 12 involved in transcriptional regulation. Deletion on locations
22q11.23q12.1 was highlighted by SNP-array. In case no.2, we also identified an
e8a2 transcript with a 154 base pair (bp) insert that wholly matched the sequence
from the exon 4 of the SPECC1L gene. The SPECC1L gene is located on chro-
mosome 22q11 and encodes the cytospin-A protein implicated in cytokinesis and
spindle organization. Besides, SNP-array analysis revealed deletions on locations
9q34 and 22q11 for this patient. Both patients showed favorable response to
imatinib therapy, and achieved major molecular responses (MMR) less than 1
year after imatinib introduction. In case no. 1 (rearranged with PRDM12), the lev-
els of transcript have remained undetectable for the 4-year follow-up. The patient
no. 2 (with SPECC1L gene rearrangement), although achieving MMR, never
obtained undetectable molecular response, but transcript levels that have been
fluctuating below the MMR threshold for 5 years.
Summary and Conclusions: The insertion of 154 bp and 112 bp of a third part-
ner gene, SPECC1L and PRDM12 genes respectively, resulted in a novel in-
frame BCR-ABL fusion transcript e8-[ins]-a2. Deletions on the derivative chro-
mosome 9 occur in approximately 15% of CML patients and a potential role for
PRDM12, located on 9q11, has been suggested previously in the pathogene-
sis of CML. Nevertheless, this is the first report of a novel fusion transcript
involving an exon from this gene, as for SPECC1L gene. Structure/function
studies would bring a more comprehensive survey on the real biological signif-
icance of such BCR-ABL chimeric protein.
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Background: The BCR-ABL1kinase domain (KD) mutations are associated
with resistance to tyrosin kinase inhibitors (TKIs) and thereby with poor prog-
nosis in chronic myeloid leukemia (CML) patients.Thus, an early detection of
these mutations is important and could potentially leads to early therapeutic
intervention and optimization of ongoing treatment regimen. The particular
focus should be given to T315I mutation, which is resistant to all approved
TKIs (imatinib, nilotinib and/or dasatinib). Considering the hierarchy of
hematopoiesis, it should be expected that BCR-ABL1 KD mutations expand
directly from stem cells or early progenitor cells. It has already been reported
that these mutations were detected in these cells before their occurrence in
bone marrow or peripheral blood.
Aims: The prospective detection of low level T315I mutation in newly diagnosed
CML patients, especially in early progenitor CML cells (CD34+; CD34-).
Methods: The cell sorting (using a FACSVantage SE) of bone marrow CD34+

and CD34-cells from 50 de novo CML patients wasperformed at the time of diag-
nosis. Isolated RNA from sorted cells was reversibly transcribed into cDNA, which
was subsequently used for amplification of BCR-ABL1 fusion gene followed by
sensitive detection of T315I mutation by quantitative Ligation-PCR (ligPCRT315I).
The estimated sensitivity of ligPCRT315I was 0.5% BCR-ABL1T315I/BCR-
ABL1total.
Results: Within our cohort of 50 de novo CML patients, low level T315I muta-
tion was detected in 7/50 (14%) cases with obtained positivity closed to detec-
tion limit of applied method (~0.5%). These suspected samples were tested
repeatedly to avoid any false-positive results. Moreover, additional
CD34+/CD34- samples were tested for the presence of T315I mutation after the
3 months of TKI therapy. From these re-tested patients only 1/7 wasconsidered
as positive for the low level T315I mutation. ThisT315I positive CML patient
wassubsequently followed-up using ligPCRT315I analysis for the possible T315I
mutation evolution. The expansion of T315I mutated clone was observed at the
months 3 and 6 of TKI therapy with level of 0.7% and 4.2%, respectively. Oth-
er samples for T315I kinetics monitoring were not available since this patient
died very quickly due to the progression of CML (8 months after diagnosis).
Summary and Conclusions: Our prospective analysis of low level T315I
mutation in early progenitor CML cells (CD34+; CD34-) of de novo CML patients
showed that this key mutation does not frequently occur in CML patients at the
time of diagnosis. We suppose that the presence and evolution of T315I muta-
tion is more likely associated with increased genomic instability, advanced
phase of CML or selective pressure of applied TKIs.
Supported by The Czech Leukemia Study Group for Life (CELL), the project
(Ministry of Health, Czech Republic) for conceptual development of research
organization 65269705 (University Hospital Brno, Brno, Czech Republic) and
research grants (Ministry of Education, Youth and Sports, Czech Republic)
MSMT0021622430 and MUNI/A/0723/2012.
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EVALUATION OF TOB1 GENE EXPRESSION IN CML PATIENTS AND
BLOOD DONOR AND THE EFFECT OF GENE SILENCING IN BCR-ABL+
CELL LINE 
C Mascarenhas1,*, A Cunha2, S Gambero1, J Neto1, M Almeida1, K Pagnano1,
F Costa1, C Souza1
1University of Campinas, CAMPINAS, 2Federal university of Sao Carlos, SAO
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Background: The TOB1 gene is a transcription factor responsible for the trans-
duction of the gene ERBB2. It is a member of a family of cell suppressor prolifer-
ation proteins called TOB/BTG1 family; also, this gene operates on the inhibition
of neoplastic transformation. The TOB1 gene presents a low expression in sev-
eral types of cancer such as lung, breast, thyroid and stomach cancer. However,
the function of this gene in chronic myeloid leukemia (CML) remains unknown. 
Aims: The purpose of this study is to assess the gene expression in CML and
blood donors, to evaluate the inhibition of gene TOB1 in BCR-ABL positive cells
and try to elucidate the molecular mechanisms associated with the inhibition
of this gene in the CML.
Results: We identified differentially expressed gene among CML patients gran-
ulocytes and healthy individuals using the Subtractive Supression Hybridiza-
tion technique. We used 101 patients and 20 blood donors to proceed the
analysis of gene expression characterization, and found that patients present-
ed a lower gene expression. Then, the inhibition of this gene in K562 cells was
performed using specific lentivirus. The effect of silencing TOB1 in the prolif-
eration of K562 cells was assessed by the MTT assay after 48 hours of culture;
in shTOB1 the proliferation was increased in comparison with shControl cells.
To analyze the clonogenicity, we performed a formation of colonies assay, in
methylcellulose, to determine whether silencing TOB1 could cause a change
in the clonal growth of positive BCR-ABL cells. We found an increase in the
number of colonies in shTOB1 cell culture compared to shControl cells. In the
assessment of cell cycle, the flow cytometry analysis revealed a significant
accumulation of K562 cells in S phase, with consequent reduction of cells in
the G2 phase of the cell cycle in shTOB1 cells compared to shControl cells.
The TOB1 gene silencing in K562 cells kept the cells in the S phase and pre-
vented the entry of cells in the G2 phase, showing that the inhibition of TOB1
gene induced an increase in proliferation of K562 BCR-ABL cells. The level of

apoptosis was assessed by flow cytometry after labeling the cells with anexin-
V/PI, and by assays of caspases3, 8 and 9. It was found an increase of the cas-
pase activity of shControl cells in relation of the shTOB1 cells, showing that the
inhibition of this gene also changes the level of apoptosis. 
Summary and Conclusions: The results corroborate the literature data that
report the relationship of this tumour suppressor gene in signalling pathways
related to angiogenesis, carcinogenesis, apoptosis and metastasis. When we
relate the results obtained with the LMC, we can consider the possibility of the
changes in TOB1 regulation be associated to alteration of important signalling
pathways such as AKT, PI3K, STAT3 and STAT5, among others. Furthermore,
the inhibition of TOB1 may be related with an increase on the number of BCR-
ABL positive cells and subsequent disease progression. In conclusion, this
study confirmed literature data showing that TOB1 gene works as a tumour sup-
pressor protein in cells of many types of cancer. From this work we can infer
that in CML the expression of TOB1 is transformed, resulting in changing of the
capacity of induction of apoptosis, decrease tumour necrosis and increase cell
proliferation. This work was supported by FAPESP and INCT.
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CYP1A1, GST GENE POLYMORPHISMS AND RISK OF CHRONIC
MYELOID LEUKEMIA (CML)
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Egypt, Alexandria, Egypt

Background: Chronic myelogenous leukemia (CML) is a clonal myeloprolifer-
ativedisorder that results from an acquired genetic change in a pluripotential
haemopoietic stem cell. The ability of the chemical carcinogens to induce malig-
nancies depends on the body activation/detoxification of these carcinogens.
Aims: of this work was to study the genetic polymorphism of xenobiotic metab-
olizing enzymes: phase I enzymes; cytochrome P450 (CYP1A1) and phase II
enzymes; glutathione S-transferase (GSTM1 and GSTT1).
Methods: 30 chronic myeloid leukemia patients (CML) (17 males, 13 females;
age (Mean±SD) 36.87±12.45 years) and 30 age and sex matched healthy con-
trols were analyzed for the frequency of CYP1A1 alleles and of GSTT1 and
GSTM1 homozygous deletions by PCR- RFLP and multiplex PCR methods,
respectively, using peripheral blood samples. The relationship between these
genotypes and risk of CML was assessed by means of Odds Ratio (OR) with
95% confidence limits.
Results: Present study revealed that genotype frequency of (CYP450) 1A1*2C
of patients was 66.7% were of the wild-type homozygous Ile/Ile genotype,
30.0% heterozygous Ile/Val genotype and 1(3.3%) homozygous mutant Val/Val
genotype. In the control group, 96.7% with Ile/Ile genotype, 3.3%with Ile/Val
genotype and 0% Val/Val genotype. CYP1A1 variant genotype was higher in
patients group than in controls group, this difference was statistically significant.
The frequency of CYP1A1 Val allele was higher CML patients, indicating that
persons carrying this allele had an increased risk of CML. Although the frequen-
cy of GSTT1 null genotype was higher among CML patients compared to con-
trols, this difference was not statistically significant.GSTM1 null genotype, the
frequency was slightly higher in the patient group than that of the controls,
however this difference also was not statistically significant. GSTT1 and
GSTM1 double null genes carried a 9.0 greater risk for CML.
Summary and Conclusions: In conclusion this data suggests that polymor-
phic CYP1A1 and GSTT1 genes appear to affect susceptibility to CML.
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ENHANCED ADHESION & MIGRATION AND INDUCTION OF PYK2
EXPRESSION IN K562 CELLS FOLLOWING IMATINIB EXPOSURE
A Ovcharenko 1, G Granot1, J Park 1,2, O Shpilberg 1,3, P Raanani 1,3,*
1Felsenstein Medical Research Center, Beilinson Hospital, Sackler School of
Medicine, Tel Aviv University, Petah Tikva, Israel, 2Massachusetts Institute of
Technology, Cambridge, Massachusetts, United States, 3Institute of Hematol-
ogy, Beilinson Hospital, Sackler School of Medicine, Tel Aviv University, Petah
Tikva, Israel

Background: Since the introduction of imatinib treatment for CML there has
been increasing concern about extramedullary relapse (EMR) progression
despite favorable response in the bone marrow.
Aims: We postulated that imatinib induces molecular changes associated with
enhanced migration and adhesion abilities probably enabling CML cells to
inhabit extramedullary sites. Pyk2 is a tyrosine kinase localized to focal adhe-
sion sites that has been implicated in mediating cell adhesion and motility. We
have recently shown an increase in the migration, adhesion and invasion capa-
bilities of NB4 cells (APL cell model) following treatment with the targeted ther-
apy ATRA routinely used for the treatment of APL patients and identified Pyk2
as one of the major mediators of these processes.
Methods: We studied the effect of imatinib on K562 cells by combining adhe-
sion, migration and invasion assays, real-time PCR, Western blots and siRNA
experiments.
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Results: In agreement with our previous report, our current studies reveal that
CML cell lines and patient cells also demonstrate a 2-3-fold (P<0.006) elevation
of Pyk2 mRNA and protein expression when exposed to imatinib. This increase
in pyk2 expression subsequently led to enhanced adhesion (5-fold, P<0.0001),
migration (7-fold, P<0.0001) and invasion (2-fold, P<0.001) capabilities of K562
cells. Interestingly, the non-adherent population was 50% more sensitive to ima-
tinib treatment, suggesting that the acquired adhesive phenotype of K562 cells
following exposure to imatinib may grant the cells with a certain level of resistant.
Selective inhibition of Pyk2 expression by shPyk2 resulted in a 2-fold (P<0.02)
reduction of K562 cell adhesion and a 5-fold (P<0.002) reduction of K562 cell
migration abilities following imatinib treatment. These results correlate with our
previously published data regarding NB4 cells exposed to ATRA.
Summary and Conclusions: Relying on these data, we suggest an active
role for the novel targeted therapies in the occurrence of EMR in hematologi-
cal malignancies. Agents such as ATRA and imatinib could induce expression
of molecules that promote migration and extravasation of the leukemic cells and
eventually stimulate their adhesion to extramedullary sites forming a reservoir
of viable cells that could later proliferate and result in an extramedullary recur-
rence. Since the use of targeted therapies such as ATRA and tyrosine kinase
inhibitors (TKIs) is broadening, we should be aware that alongside their thera-
peutic effect they may potentially obtain a detrimental nature with respect to
extramedullary manifestation in hematological malignancies. Other novel
agents in clinical practice should also be evaluated for this phenomenon.
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Background: Imatinib (IM), the first Bcr-Abl1 tyrosine kinase inhibitor (TKI), is
a novel compound for managing chronic myeloid leukemia (CML), however,
substantial numbers of patients are presenting with resistance. Among the
causes of resistance, the point mutation in the BCR-ABL1 kinase domain (KD)
is most common. However, the characteristic of mutations in most of reported
data was based on the clinical trials that can be different in clinical practice.
Aims: Therefore we conducted this retrospective study to elucidate BCR-ABL1
mutation pattern detected in real clinical practice.
Methods: A retrospective cross sectional study has been conducted to describe
the patterns and rate of BCR-ABL mutations in Asian CML patients. All report-
ed mutation data of chronic phase CML (CP-CML) patients upon development
of IM resistance in 2001-2012 were collected from medical charts and tran-
scribed into a database for analysis.
Results: One hundred thirty six patients were enrolled from 9 institutions of 3
Asian countries in this study. Disease phase at diagnosis were CP in 111
(81.6%) patients, accelerated phase (AP) in 15 (11.0%), blast crisis (BC) in 8
(5.9%), ALL in 1 (0.7%) and unknown in 1 (0.7%) patients. Here, we report the
result of mutation in 111 CP-CML patients. The median age was 52 (18-85)
years and male patients were dominant (n=79, 71.2%). Prior interfereon-alpha
therapy ws received in 32 (28.8%) patients. A majority of patients received
400mg/day or more as initial IM dose. Median duration of IM treatment was 17.1
(range, 2.1-96.2) months. Methods for detecting mutation were direct sequenc-
ing (80.2%), pyrosequencing (11.7%), ASO-PCR (6.3%) and others (3%). One
hundred twenty three individual mutations were detected in 111 CP-CML
patients. As shown in Table1, P-loop (43.1%) and T315I (17.1%) were most fre-
quently developed among 123 mutations. There were no differences between
patients remaining CP and patients evolved into advanced stage at the time of
IM resistance in terms of P-loop mutations (P=0.142), non-P-loop (P=0.224),
T315I (P=0.305) and multiple mutations (P=0.103). The most common single
mutation was T315I (n=21/123, 17.1%). Subsequently common mutations were
G250E (9.8%), Y253H (8.9%), E255K/V (8.9%), F317L/I (7.3%), F359C/V
(5.7%), M244V (4.9%), E459K (4.9%), Q252H (2.4%) and H396R (2.4%)
among 123 mutations. No mutation was found in E256K, E257K, V299L and
E355G. Multiple mutations were detected in 11 (2 mutations in 10 and 3 muta-
tions in 1) patients. T315I mutation was most common compartment compris-
ing of 18.2% patients harboring multiple mutations. Sensitivity to 2nd genera-

tion TKIs based on the IC50 value of individual mutation estimated that 37.8%
were sensitive to dasatinib and 21.0% to nilotinib. Median overall survival after
IM resistance was 47.1 (95% CI 26.9-67.4) months with 42.5% at 5 years and
32.1% at 7 years. Patients harboring T315I, P-loop mutations, and multiple
mutations had shorter survival than those having other mutations (median sur-
vival 32.6 vs. 87.6 months; P=0.012).

Table 1. Frequency of 111 CP-CML patients harboring mutations accord-
ing to location in Bcr-Abl kinase domain.

Summary and Conclusions: In conclusion, T315I and P-loop requiring more
potent TKI therapy were most frequently detected mutations. And the result
demonstrated some differences in the frequency and location of BCR-ABL1 KD
mutation based on real clinical practice.
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Background: BCR-ABL1 quantification by reverse transcriptase quantitative
PCR (RT-qPCR) is largely used in different centers to monitor chronic myeloid
leukemia (CML) patients. Efforts towards standardization of the BCR-ABL1
quantification have been made in the last years. To address this issue semi or
automated assays have emerged. The automated cartridge-based assay (Xpert
BCR-ABL MonitorTM, Cepheid) showed very good inter-laboratory reproducibil-
ity. Nevertheless intra-laboratory reproducibility was not evaluated for blood
samples from CML patients.
Aims: This study aimed to compare intra-laboratory reproducibility of automat-
ed and non automated BCR-ABL1 quantification.
Methods: Twelve blood samples from CML patients with BCR-ABL1 values
between 0.001% and 10% were tested in quadruplicate for each method, from
RNA extraction to qPCR. The non automated but standardized RT-qPCR fol-
lowed the EAC protocol with a validated conversion factor according to the
EUTOS program. Correlation of mean values between both methods, standard
deviations (σ) and coefficients of variation (CV) of replicates for each sample
were assessed.
Results: Three samples were found undetectable for at least one replicate on
the GeneXpert®. These same samples were found positive with very low level
of BCR-ABL1 (<RM4.5) for each replicate with the non automated RT-qPCR
except for one. This last one was found undetectable in one out of 4 replicates
whereas it was undetectable in all 4 replicates with the GeneXpert®. Regard-
ing the nine other positive samples, a very good correlation (R2=0.99) was
found between both methods and a trend towards a better reproducibility was
observed for the automated RT-qPCR as compared to the non automated
method for BCR-ABL1 values over 1% (σmean: 0.12% vs 0.5%; CVmean: 6.68
vs 17.15%). Similar reproducibility was observed for BCR-ABL1 values below
1% (σmean: 0.03% vs 0.04%; CVmean: 25.8% vs 25.1%).
Summary and Conclusions: The GeneXpert® shows results highly compa-
rable to the EUTOS validated technique down to RM4.5. Past this limit, the
200µl sampling size seems insufficient, a larger volume of sample should
resolve this problem. A better reproducibility was observed for values over 1%.
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SAFETY AND DURABILITY OF PONATINIB IN PATIENTS WITH PHILADEL-
PHIA CHROMOSOME-POSITIVE (PH+) LEUKEMIA: LONG-TERM FOL-
LOW-UP OF AN ONGOING PHASE 1 STUDY
M Mauro1,*, J Cortes2, H Kantarjian2, N Shah3, D Bixby4, I Flinn5, T O’Hare6,
S Hu7, V Rivera7, T Clackson7, C Turner7, F Haluska7, B Druker1, Mi
Deininger6, M Talpaz4
1Oregon Health & Science University Knight Cancer Institute, Portland, United

haematologica | 2013; 98(s1) | 295

Stockholm, Sweden, June 13–16, 2013



States, 2The University of Texas MD Anderson Cancer Center, Houston, Unit-
ed States, 3University of California San Francisco, San Francisco, United
States, 4Comprehensive Cancer Center, University of Michigan, Ann Arbor,
United States, 5Sarah Cannon Research Institute, Nashville, United States,
6Huntsman Cancer Institute, University of Utah, Salt Lake City, United States,
7ARIAD Pharmaceuticals, Inc., Cambridge, United States

Background: Ponatinib is a potent oral pan–BCR-ABL tyrosine kinase inhibitor
(TKI) that is active against native and mutated forms of BCR-ABL.
Aims: The safety and anti-leukemic activity of ponatinib in patients with chron-
ic myeloid leukemia (CML) or Ph+ acute lymphoblastic leukemia (ALL) were
evaluated in a phase 1 clinical trial.
Methods: Patients (N=81) with resistant/refractory hematologic malignancies
were enrolled in this ongoing, open-label, dose escalation, phase 1 study.
Ponatinib was dosed once daily (2–60 mg). Sixty-five patients had Ph+
leukemia and are included in the present analysis (data as of 9 Nov 2012).
Median follow-up was 25 (0.5–44) months.
Results: The median age of patients was 55 years; median time since diag-
nosis was 6.5 years. Patients were heavily pretreated (94% had received ≥2
prior TKIs, 62% had received ≥3). Baseline BCR-ABL mutations were detect-
ed in 65% of patients. Forty-six percent (67% chronic phase [CP] CML) of
patients remained on study. Progressive disease and adverse events (AEs)
were the most common reasons for discontinuation (17% each). The most
common treatment-related AEs were rash (42%), thrombocytopenia (34%),
arthralgia (20%), and increased lipase (20%). Rash, arthralgia, and increased
lipase were generally grade 1 or 2 in severity; thrombocytopenia was general-
ly grade 3 or 4. Significant anti-leukemic activity was observed (Table 1).
Responses (major cytogenetic response [MCyR] for CP-CML or major hema-
tologic response [MaHR] for accelerated phase [AP] CML, blast phase [BP]
CML, or Ph+ ALL) were observed against 6 of the 7 mutants detected in >1
patient at baseline: 14/19 T315I, 4/7 F317L, 2/4 G250E, 2/2 M244V, 2/2 M35IT,
1/2 F359V, and 0/2 H396R.Among CP-CML patients, 81% with complete cyto-
genetic response (CCyR) and 74% with major molecular response (MMR) are
estimated to maintain response at 1 year (Kaplan-Meier); 73% with CCyR and
63% with MMR are estimated to maintain response at 2 years. The duration of
CCyR ranged from 1.9–35+ months, and the duration of MMR ranged from
0.02–38+ months (median not yet reached for CCyR or MMR). Of 28 CP-CML
patients with CCyR, 25 remained on study (19 with continuous CCyR); of 22
patients with MMR, 21 remained on study (15 with continuous MMR). Updat-
ed data will be presented.

Table 1.

Summary and Conclusions: Significant and durable responses were observed
in heavily pretreated CP-CML patients, regardless of mutation status, and pona-
tinib was generally well tolerated. ClinicalTrials.gov ID NCT00660920
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PHARMACOKINETIC AND -DYNAMIC MONITORING DURING FIRST LINE
TREATMENT WITH NILOTINIB IN EARLY CHRONIC PHASE CML–FIRST
RESULTS FROM THE ENEST1ST SUB STUDY CAMN107EIC01
D Wolf1,*, J Skavland2, C Seger3, S Sopper4, W Jedrzejczak5, D Sertic6,
J Voglova7, S Mustjoki8, L Stenke9, A Ferrant10, R Greil11, A Lang12, J
Thaler13, W Linkesch14, A Duletić-Načinović15, A Hellmann16, G Mihaylov17,
T Gedde-Dahl18, H Hjort-Hansen19, M Majeed20, J Stentoft21, G Verhoef22, J
van Droogenbroeck23, U Mark24, J Haenig25, Ni Jurjonas26, T Lion27, G
Gastl28, F Giles29, A Hochhaus30, K Porkka8, G Ossenkoppele31, B Gjertsen32
1Med III (Hematology, Oncology and Rheumatology), University Clinic Bonn
(UKB), Bonn, Germany, 2University of Bergen, Bergen, Norway, 3ZIMCL, 4

Med V, University Hospital Innsbruck, Innsbruck, Austria, 5MTZ Clinical
Research, University Warszawa, Warszawa, Poland, 6Hematology, Universi-
ty Hospital Zagreb, Zagreb, Croatia, 7Hematology, University Hradec Kralove,
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10Hematology, University Woluwe-Saint-Lambert, Woluwe-Saint-Lambert, Bel-
gium, 11Medical Department III, Private Medical University, Salzburg, 12Hema-

tology, LKH Rankweil, Rankweil, 13Internal Medicine IV, Klinikum Wels, Wels,
14Hematology, University of Graz, Graz, Austria, 15Hematology, University
Hospital Rijeka, Rijeka, Croatia, 16Hematology, University Gdansk, Gdansk,
Poland, 17Hematology, University Sofia, Sofia, Bulgaria, 18Hematology, Rik-
shospitalet-Radiumhospitalet, University of Oslo, Oslo, 19Hematology, St Olavs
Hospital, Trondheim, 20Hematology, University of Stanvanger, Stanvanger,
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versity of Leuven, Leuven, 23Hematology, University of Brugge, Brugge, Bel-
gium, 24Novartis, Amsterdam, Netherlands, 25Novartis, Vienna, Austria,
26Novartis, Vilnius, Lithuania, 27CCRI, St Anna Kinderspital Vienna, Vienna,
28Med V, University Hospital Innsbruck, Innsbruck, Austria, 29HRB Clinical
Research Facility, National University of Ireland Galway, Galway, Ireland,
30Medical Department II, University of Jena, Jena, Germany, 31Hematology, VU
Medical Center Amsterdam, Amsterdam, Netherlands, 32Hematology, Univer-
sity of Bergen, Bergen, Norway

Background: Imatinib trough plasma level testing and pharmacodynamic eval-
uation (i.e. quantification of phosphorylated CrkL) may help to tailor patient-spe-
cific therapy.For the 2nd generation TKI nilotinib the value of such information
is less clear. 
Aims: We here present first data from a substudy of the phase IV ENEST1st
trial testing uP-front nilotinib therapy in early chronic phase CML. The study
addressed the value of plasma-level testing and protein phosphorylation phar-
macodynamics for clinical outcome. 
Methods: Drug levels were centrally quantified by means of mass spectrom-
etry (HPLC-MS/MS) in 54 patients at 3 hours after first drug intake at day (d)
1 (Cmax) and at d7, d28 and months (m)3,6, 12 prior to morning drug intake
(Cmin). Single cell quantification of intracellular protein phosphorylation was
performed by flow cytometry (phosphoflow) in the myelocyte cell population
after full blood fixation/cell permeabilization/erythrocyte lysis. BCR-ABL phos-
phoprotein signalling was detected by phosphoflow at d1 prior to first drug
intake, 3 hours after first drug intake as well as at d7 and d28.
Results: In our first analysis we focussed on correlation with early molecular
response, i.e. IS 0.1% (MMR) and CMR at months3,6, and 12. Of the 54
patients, 21% achieved MMR at 3m and 55% at 6m of therapy (including 2
CMR). Only 4 patients at 3m and 1 patient at 6m did show less than IS 10%
BCR-ABL load. 11% achieved CMR at 12m with remaining patients except
one showing MMR. At d1 three hours after first drug intake median peak plas-
ma levels reached 405 (range 0-1188) ng/mL increasing to a median trough
level of 820 ng/mL at d7 and 880 ng/mL at d28. Thereafter from d28 to d360
plasma trough levels remained stable with individual values ranging from 347
to 2522 ng/mL. Initial Cmax-levels at d1 significantly correlated with steady state
levels thereafter. In addition, the final steady state levels were also influenced
by the slope of the subsequent increase (ranging from -21% to 580%). Higher
plasma levels of nilotinib were significantly associated with lower BCR-ABL
mRNA burden at 3m with a similar trend observed at 6m and 12m. If median
steady-state drug levels were compared in different response categories (CMR
vs. no CMR, MMR vs. no MMR, >IS 10% at 3m vs. <IS 10%) we could identi-
fy significantly higher levels in MMR at 3m (P=0.0083), as well as increased
3m plasma levels were associated with MMR at 6m (P=0.045) and CMR at 12m
(P=0.001). Phosphoflow of myelocytes revealed that compared to baseline,
phosphorylation of almost all investigated proteins decreases over time, includ-
ing significant reduction of phospho-Gab2(Y452), Abl(Y245), STAT5(Y694),
Erk1/2(T202/Y204), p38(T108/Y182) at d28. Correlation of plasma levels with
changes in phosphorylation status revealed a negative correlation of increas-
ing drug levels with decreasing phospho-p38 and phospho-STAT5 status.
Summary and Conclusions: Inter-individual plasma levels show a relatively
wide variability. Cmax levels upon first drug exposure correlate with later trough
levels pointing out to a potential individual pharmacogenetic background reg-
ulating systemic drug availability. Higher trough nilotinib plasma levels are
associated with improved response rates. Single cell myelocyte phosphopro-
tein detection allowed direct monitoring of components in the BCR-ABL sig-
nalling network. More detailed analyses will be presented at the meeting.
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RESPONSE DYNAMICS AND OUTCOMES IN PATIENTS DEVELOPING
MUTATIONS DURING FIRST-LINE TREATMENT WITH DASATINIB OR
IMATINIB FOR CHRONIC MYELOID LEUKEMIA IN CHRONIC PHASE
(CML-CP): DASISION 3-YEAR FOLLOW-UP
T Hughes1,*, G Saglio2, A Quintas-Cardama3, M Mauro4, D Kim5, J Lipton6,
M Bradley-Garelik7, J Ukropec7, A Hochhaus8
1SA Pathology, Adelaide, Australia, 2University of Turin, Orbassano, Italy, 3MD
Anderson Cancer Center, Houston, TX, 4OHSU Knight Cancer Institute, Por-
tand, OR, United States, 5Cancer Research Institute and Department of Hema-
tology, Seoul St. Mary’s Hospital, The Catholic University of Korea, Seoul,
Korea, Republic of Korea, 6Princess Margaret Hospital, Toronto, Ontario, Cana-
da, 7Bristol-Myers Squibb, Princeton, NJ, United States, 8Department of Hema-
tology and Oncology, Universitätsklinikum Jena, Jena, Germany

Background: BCR-ABL mutations may be responsible for 40–60% of second-
ary resistance to imatinib. Newer therapies enable many patients (pts) to over-
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come imatinib resistance, including pts with mutations. A small number of muta-
tions confer resistance to second-line dasatinib (DAS) or nilotinib, but less is
known about their emergence during first-line treatment. Previous analyses
identified mutations in CML-CP pts who discontinued treatment in the first-line
phase 3 DASISION trial of DAS vs imatinib (IM).
Aims: Perform a mutational analysis to include pts with on-treatment events
and at discontinuation to potentially identify pts at higher risk of developing clin-
ically relevant mutations. Explore relationships between development of muta-
tions, response dynamics, long-term outcomes, and baseline factors.
Methods: In the DASISION trial, 519 CML-CP pts were randomized to receive
DAS 100 mg QD (n=259) or IM 400 mg QD (n=260). Based on 3-year (y) min-
imum follow-up, an exploratory mutational analysis was conducted evaluating
1) pts who discontinued treatment for any reason and 2) pts on treatment with
≥1 clinically relevant event: no complete cytogenetic response (CCyR) or major
molecular response (MMR) within 1 y, loss of CCyR, and 5-fold increase in
BCR-ABL with loss of MMR. Pts were screened for mutations at time of discon-
tinuation from treatment or by retrospective analysis for pts on treatment hav-
ing ≥1 clinically relevant event.
Results: This analysis evaluated pts identified on-treatment with ≥1 clinically
relevant event or who discontinued treatment (Table 1). Among all pts analyzed,
mutations were identified in a small number of pts in both arms (17 DAS; 15
IM), most in pts screened due to discontinuation, with 6 pts (5 DAS, 1 IM) iden-
tified by on-treatment events. While a similar number of pts with mutations were
identified in both arms, there were several differences: DAS vs IM had (1) a nar-
rower spectrum of mutations, (2) fewer pts with >1 mutation (1 vs 6; see foot-
note a in Table), and (3) more pts with T315I. Pt follow-up after 3 y showed that
most pts with mutations discontinued treatment, primarily due to disease pro-
gression, with death occurring in 10 of these pts (6 DAS, 4 IM). Of the 5 pts with
mutations remaining on treatment (4 DAS [1 G250E, 1 V299L, 2 T315I] and 1
IM [F359V]), 3 of the DAS pts remain in CCyR at last follow up, including both
pts with T315I, 1 with 40%, and 1 with 80% T315I abundance. Analysis of
molecular and cytogenetic response dynamics showed that most pts found to
have mutations either (1) had no initial response or (2) experienced a transient
modest early response rarely deep enough to achieve an MMR.

Table 1. Summary of mutational analyses.

Summary and Conclusions: Consistent with previous reports, a narrow spec-
trum of mutations was found in pts treated with first-line DAS vs IM. Most pts
who developed mutations failed to achieve or maintain cytogenetic or molecu-
lar response. While in both arms few patients with mutations were identified,
outcomes were generally poor for pts with mutations regardless of therapy.
Notably, more pts with IM vs DAS had multiple mutations.
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VALIDATION OF THE EUTOS SCORE FOR PREDICTION OF COMPLETE
CYTOGENETIC RESPONSE AND PROGRESSION FREE SURVIVAL:
APPLICATION TO INDEPENDENT DATA FROM THE EUTOS REGISTRY
AND REVIEW OF PUBLICATIONS
V Hoffmann1,*, M Baccarani2, D Lindörfer1, F Castagnetti2, A Turkina3,
A Zaritsky4, A Hellmann5, W Prejzner6, J Steegmann7, J Mayer8, K Indrak9,
A Colita10, G Rosti2, M Pfirrmann1
1Institute of Medical Information Sciences, Biometry and Epidemiology, Ludwig-
Maximilians-Universität München, München, Germany, 2Department of Hema-
tology and Oncology L. and A. Seragnoli, S. Orsola-Malpighi Hospital, Univer-
sity of Bologna, Bologna, Italy, 3Russian Academy of Medical Sciences, Hema-
tology Research Center, Moscow, 4St Petersburg State Medical University, St
Petersburg, Russian Federation, 5Klinika Hematologii, Akademia Medyczna,
Gdansk, 6Klinika Hematologii, Gdansk, Poland, 7Hematology Deptartment,
Hospital Universitario de la Princesa, Madrid, Spain, 8Interní hematoonkolog-
ická klinika, University Hospital Brno, Brno, 9Department of Hemato-oncology,
University Palackianae, Olomouc, Czech Republic, 10Fundeni Clinical Institute,
Center of Hematology and Bone Marrow Transplantation, Bucharest, Romania

Background: The EUTOS score is predictive for complete cytogenetic remis-
sion (CCyR) at 18 months and subsequent progression free survival (PFS) in
patients with chronic phase Chronic Myeloid Leukemia (CML) treated first line
with imatinib. The score uses percentage of basophils and spleen size to clas-
sify patients into a high and a low risk group (Hasford et al., Blood 2011).
Aims: The EUTOS score was developed and independently validated on
patients enrolled in prospective, protocol-based phase III- and IV- studies of
frontline therapy which typically recruit highly selected patients only. Now the
score is tested in routine CML-patients, registered prospectively by National
Study Groups and who were not included in clinical trials. Additionally, publi-
cations on validity of the EUTOS score are reviewed.
Methods: A total of 1288 patients were collected from a hospital-based nation-
al group located in Madrid (n=193), from the national Polish registry (n=281),
from two Russian registries located in Moscow and in St. Petersburg (n=493),
from two Czech registries (Camelia and Infinity) (n=309, including 96 patients
from Slovakia), and from a Romanian registry (n=12). PFS, time to CCyR and
CCyR status 18 months after the start of therapy were calculated and analyzed
using Kaplan-Meier and cumulative incidence curves, and respective Gray and
Log-Rank tests. For cumulative incidence analyses death was considered a
competing risk. PFS was measured from the start of imatinib treatment to date
of death or progression to blastic or accelerated phase. PubMed and Abstract
Books of relevant conferences were searched for publications on the EUTOS
score. Information on sample size, percentage of high risk patients, median age
and follow up time was collected.
Results: Of 1288 patients 52% were male. Median age was 49 years (range
18-85), and median observation time was 65 months (range 2-112). There
were 161 (12.5%) high risk patients. At 18 months 61.3% of the patients in the
high risk and 73.0% of the low risk group were in CCyR (P=.036). In high risk
patients, the cumulative probability of ever achieving a CCyR over the whole
observation time, was significantly lower than in low risk patients (P<.0001),
being 67.6% (95% CI 59.1–74.7) vs. 84.4% (95% CI82.1% - 86.7%) at 5 years.
This indicates that patients not treated in clinical studies achieve CCyR later
than patients enrolled in clinical trials. PFS differs significantly for EUTOS high
and low risk group (P=.0395). After 5 years PFS was 89.3% (95% CI 87.1% -
91.1%) in low risk patients vs. 82.0% (95% CI 74.7% - 87.3%) in the high risk
ones. Thus even in this sample of non-trial patients the EUTOS score identi-
fied two distinct prognostic groups. There were eight publications on the valid-
ity of the EUTOS score identified. Authors were located in Europe, Asia, North
and South America and their reports included 139 to 279 patients. Median age
ranged from 43 to 55 years, and median follow up time ranged from 29 to 117
months. Percentage of patients in the EUTOS high risk group started at 5% in
Italy and went up to 31% in Singapore (median 9.6%). Most publications dis-
cussed patients treated with imatinib, a study from the USA had 34% of patients
treated with second-generation tyrosine kinase inhibitors (TKIs) a study from
Italy reported exclusively on patients with second-generation treatment. Further,
six studies reported P-values for the cumulative incidence of CCyR, most of
them indicating major differences between high and low risk group and half of
them below 0.05. Six studies specified P-values for PFS, ranging from 0.01 to
0.73, four studies reported P-values of 0.05 or lower.
Summary and Conclusions: The validity of the EUTOS score was confirmed
in the patients treated outside of prospective, protocol-based clinical studies.
In addition, many independent studies from all over the world reported a sub-
stantial predictive value for cytogenetic remission and progression free sur-
vival. Even considering the comparatively small number of events in patients
treated with TKIs the combined evidence indicates that the EUTOS score is able
to reliably identify a small group of patients at high risk of suboptimal outcome.
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LONG-TERM SURVIVAL OUTCOME AND PROGNOSIS IN 2277 PATIENTS
WITH CHRONIC MYELOID LEUKAEMIA ALLOCATED TO FIRST-LINE IMA-
TINIB TREATMENT–NEW RESULTS FROM THE EUTOS IN-STUDY REG-
ISTRY
M Pfirrmann1,*, S Saussele2, M Baccarani3, J Guilhot4, F Cervantes5,
G Ossenkoppele6, D Lindoerfer1, V Hoffmann1, F Castagnetti3, R Hehlmann2,
B Simonsson7
1Institut für Medizinische Informationsverarbeitung, Biometrie und Epidemio-
logie, Ludwig-Maximilians-Universität, München, 2III. Medizinische Klinik, Uni-
versität Heidelberg, Medizinische Fakultät, Mannheim, Germany, 3Department
of Hematology and Oncology L. and A. Seragnoli, S. Orsola-Malpighi Hospi-
tal, University of Bologna, Bologna, Italy, 4Clinical Investigation Centre -
INSERM CIC 0802, University Hospital of Poitiers, Poitiers, France, 5Hematol-
ogy Department, Hospital Clinic, IDIBAPS, University of Barcelona, Barcelona,
Spain, 6Department of Haematology, VU University Medical Center, Amster-
dam, Netherlands, 7Akademiska Sjukhuset, Uppsala, Sweden

Background: In the European Treatment and Outcome Study (EUTOS) registry,
individual data on patients with chronic myeloid leukaemia (CML) enrolled in
prospective, controlled clinical trials are collected. Included were adult patients with
Philadelphia chromosome-positive chronic-phase (CP) CML treated with any ima-
tinib-based treatment within half a year after diagnosis. At first, focus was on the
analysis of cytogenetic response resulting in the EUTOS score (Hasford et al.,
2011). Now, with each of six studies providing a median observation time of at least
five years and altogether 2277 patients fulfilling the inclusion criteria, the EUTOS
In-study registry allows a closer look on long-term survival outcome.
Aims: To describe long-term survival outcome and possibly identify variables
with a prognostic influence on overall survival (OS).
Methods: Survival was censored at the time of allogeneic stem cell transplan-
tation (SCT) in first CP. Time and frequency of progression were analysed by
the cumulative incidence approach with death in CP as a competing risk. Def-
inition of progression was in accordance with the ELN criteria (Baccarani et al.,
2009). Prognostic influence on OS was estimated with multiple Cox regression.
Candidate variables were age, sex, spleen enlargement, haemoglobin,
platelets, leukocytes, and percentages of blasts, eosinophils, and basophils in
peripheral blood. Level of significance was 0.05.
Results: The 2277 patients came from study groups in Germany, France, Italy,
Spain, the Netherlands, and from the Nordic study group. Median observation time
was 6.25 years. Allogeneic SCT in first CP was performed in 99 patients (4%). Five-
year survival probability was 90% [95%>confidence interval (CI): 88-91%]. Suffi-
cient data on progression was available for three study groups. With death as a
competing risk, five-year progression probabilities were 7% [Germany, 95%>CI: 5-
9%], 5% [France, 95%>CI: 3-6%], and 6% [Italy, 95%>CI: 4-8%]. Assuming thus
comparable progression evaluation, the 1821 patients of these three study groups
could be merged and had a progression-free survival of 90% [95%>CI: 88-91%].
The learning sample for regression analysis, based on four studies with similar fol-
low-up patterns, comprised 1884 patients with complete data for the candidate
prognostic factors. Their median age was 52 years [range: 18-88], 60% were male.
Besides age, multiple modelling also suggested that the interaction between sex
and haemoglobin had an influence on survival (always: P<0.005). Females with low-
er haemoglobin values had less favourable survival probabilities while haemoglo-
bin showed no effect in males. With patients only randomised within but not between
the studies and the restriction that only a cut-out of the studies’ patients was avail-
able, an unbiased investigation of OS differences between different imatinib-based
treatments must be referred to the individual study groups. However, there was no
apparent OS advantage for any of the treatments.
Summary and Conclusions: The median observation time of at least 6.25
years in 1884 patients with 181 events actually enabled prognostic modelling
in imatinib-treated patients. Higher age significantly reduced OS probabilities.
Though the age effect was considerable and a median observation period of
6.25 years suggests few deaths not directly related to CML, the next step will
be to collect more information on the causes of death and also on disease pro-
gression. For further investigation, additional sensitivity analyses and a later val-
idation in independent patients will be performed.
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NILOTINIB SHOWS SUSTAINED BENEFIT COMPARED WITH IMATINIB
IN PATIENTS (PTS) WITH NEWLY DIAGNOSED CHRONIC MYELOID
LEUKEMIA IN CHRONIC PHASE (CML-CP): ENESTND 4-YEAR FOLLOW-
UP (F/U)
A Hochhaus1,*, G Saglio2, R Larson3, G Rosti4, Ian Flinn5, Y Goh6, P Llacer7,
K Porkka8, Y Kanda9, L Stenke10, C Kemp11, X Fan11, H Menssen12,
H Kantarjian13, T Hughes14
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United States, 12Novartis Pharma AG, Basel, Switzerland, 13The University of
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Background: In the Evaluating Nilotinib Efficacy and Safety in Clinical
Trials–Newly Diagnosed Pts (ENESTnd) trial, nilotinib has demonstrated supe-
rior rates of major molecular response (MMR; BCR-ABLIS≤0.1%), deeper
molecular responses (MR4, BCR-ABLIS ≤0.01%; MR4.5, BCR-ABLIS ≤0.0032%)
and reduced rates of progression compared with imatinib in pts with newly
diagnosed, Philadelphia chromosome–positive (Ph+) CML-CP.
Aims: This analysis aims to explore the long-term efficacy and safety of front-
line nilotinib vs imatinib in ENESTnd with a minimum of 4 y f/u.
Methods: Adult pts with newly diagnosed Ph+ CML-CP (N=846) were random-
ized to receive nilotinib 300 mg twice daily (BID; n=282), nilotinib 400 mg BID
(n=281), or imatinib 400 mg once daily (QD; n=283) in this open-label, phase 3
study. Efficacy analyses were based on the intent-to-treat population, which includ-
ed all randomized pts. Response assessments were collected during study treat-
ment. Information on progression to accelerated phase/blast crisis (AP/BC) and
overall survival (OS) was prospectively collected during f/u every 3 mo after dis-
continuation of treatment for the first 5 y and every 6 mo thereafter.
Results: With 4 y of f/u, nilotinib continued to demonstrate significantly higher rates
of MMR, MR4, and MR4.5 vs imatinib (Table 1). Rates of MR4.5 were consistently
superior with nilotinib vs imatinib across all Sokal risk groups. Pts on both nilotinib
arms had significantly lower rates of progression to AP/BC on study (including f/u
after discontinuation of treatment) vs pts on the imatinib arm (n=9 [3.2%], 6 [2.1%],
and 19 [6.7%] in the nilotinib 300 BID, nilotinib 400 mg BID, and imatinib arms,
respectively). Of the pts who progressed on core study treatment (n=2 [0.7%], 3
[1.1%], and 12 [4.2%] in the nilotinib 300 mg BID, nilotinib 400 mg BID, and imatinib
arms, respectively), the majority never achieved complete cytogenetic response
(CCyR); no pt who has achieved MR4.5has progressed (Table 1). The 4-y OS rates
were 94.3%, 96.7%, and 93.3% for nilotinib 300 mg BID, nilotinib 400 mg BID, and
imatinib, respectively. Treatment-emergent BCR-ABL mutations were less common
in pts on nilotinib vs imatinib (detected in12,11, and 22 pts in the nilotinib 300 mg
BID, nilotinib 400 mg BID, and imatinib arms, respectively); only 2 pts had newly
emergent mutations in y 4 (1 pt with T315I on nilotinib 300 mg BID; 1 pt with F317L
on imatinib). The safety profiles of both drugs were consistent with those previous-
ly reported, with few newly occurring hematologic/biochemical abnormalities or car-
diac/vascular events in any treatment arm, and no new safety signals. By 4 y, periph-
eral arterial occlusive disease (PAOD) was reported in4,5, and 0 pts, and ischaemic
heart disease (IHD) was reported in11,14, and 3 pts in the nilotinib 300 mg BID, nilo-
tinib 400 mg BID, and imatinib arms, respectively. The annual frequency of these
events has not increased with longer f/u (eg, in the nilotinib 300 mg BID arm, there
were 4 PAOD events by 2 y, 0 from 2-3 y, and 0 from 3-4 y, and there were 5 IHD
events by 2 y, 4 from 2-3 y, and 2 from 3-4 y). Based on a combination of baseline
risk factors, 7 of the 9 pts with a PAOD event on nilotinib were at high risk for PAOD.

Table 1.
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Summary and Conclusions: With 4 y of f/u, nilotinib continues to demon-
strate significantly higher rates of molecular response, lower rates of progres-
sion to AP/BC, and fewer treatment-emergent BCR-ABL mutations vs imatinib.
These data further support the use of nilotinib as frontline therapy in newly
diagnosed pts with Ph+ CML-CP.
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DEFINING LOW AND UNDETECTABLE LEVELS OF DISEASE IN CHRON-
IC MYELOID LEUKAEMIA: PROGRESS TOWARDS STANDARDISATION IN
EUROPE
H White1,2,*, F Lin1,2, A Aggerholm3, H Andrikovics4, G Barbany5, N Boeckx7,8,
J-M Cayuela6, D Colomer9, F Daraio10, S Dulucq11, H El Housni12,
G Gerrard13, E Gineikiene14, S Hayette15, B Izzo16, M Jansson17, P Johnels18,
T Jurcek19, V Kairisto20, T Lange21, T Lion22, K Machova23, G Martinelli24,
PA Merle25, G Mitterbauer-Hohendanner26, M Nagar-Marciano27,
J Nomdedeu28, D A Nymoen29, E Oppliger Leibundgut30, U Ozbek31, T Pajic32,
C Preudhomme33, K Raudsepp34, T Sacha35, R Talmaci36, T Touloumenidou37,
VHJ Van der Velden38, R Zadro39, J Ziermann40, K Zoi41, MC Müller42,
A Hochhaus40, NCP Cross1,2
1National Genetics Reference Lab (Wessex), Salisbury NHS Foundation Trust,
Salisbury, 2Faculty of Medicine, University of Southampton, Southampton, Unit-
ed Kingdom, 3Department of Haematology, Aarhus University Hospital, Aarhus,
Denmark, 4Hungarian National Blood Transfusion Service, Budapest, Hungary,
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sity Hospital Saint-Louis, AP-HP, University Paris Diderot, Paris, France, 7Depart-
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17Department of Immunology, Genetics and Pathology, Uppsala University, Upp-
sala, 18University and Regional Laboratories, Department of Clinical Genetics,
Lund, Sweden, 19Center of Molecular Biology and Gene Therapy, Department
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sion, Prague, Czech Republic, 24Istituto di Ematologia e Oncologia Medica Seràg-
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Hämatologie, Universitätsspital Inselspital, Bern, Switzerland, 31Genetics Depart-
ment, Institute of Experimental Medicine (DETAE), Istanbul University, Istanbul,
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33Laboratoire d’hématologie, Chru of Lille, Lille, France, 34United Laboratories of
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Background: The international, collaborative effort to standardise molecular
testing for chronic myeloid leukaemia (CML) to date has focused largely on
detectable residual disease, with a particular emphasis on determining whether
(or not) a patient has achieved major molecular response (MMR). However, with
new definitions of deep molecular responses (MR) a new problem arises in
how to define assay sensitivity in a standardized manner when BCR-ABL1
mRNA is undetectable.
Aims: We have previously established draft criteria to define deep molecular
responses (MR4, MR4.5 etc) of residual disease in CML. To assess how well
these definitions might work in practice and enable laboratories to benchmark
their performance with regard to assay sensitivity in relation to others we sent
out a series of cell line and armoured RNA (aRNA) samples along with a com-

mon (IRMM) plasmid dilution to testing laboratories. We evaluated assay sen-
sitivity in two ways: (a) by directly evaluating the ability of labs to detect low lev-
el positive samples and (b) measuring absolute control gene (CG) transcript
numbers as a surrogate for sample quality and thus theoretical sensitivity with
which BCR-ABL1 could be detected.
Methods: Cell line and aRNA samples were sent to EUTOS (European Treat-
ment and Outcome Study) reference laboratories who agreed to participate
(n=39). Laboratories tested two different levels of e14a2 aRNA diluted in a back-
ground of ABL1 aRNA only (MMR, MR4) and three different cell line lysates (5%,
0.05%, 0.005% BCR-ABL1IS). Absolute copy numbers of BCR-ABL1 and CG and
the BCR-ABL1/CG ratios before and after conversion to the international scale
(IS) using a common plasmid standard curve and laboratory plasmid standard
curve were recorded.
Results: Cell line and aRNA analysis indicated good comparability of%BCR-
ABL1 /CG results that was improved by use of the common plasmid. Analysis of
the cell line lysates and aRNA samples indicated that all labs were able to detect
BCR-ABL1 at the lowest dilution (which corresponded to MR4), however the
median number of CG transcripts in the cell line samples (ABL1=74,509 (n=33);
GUSB=84,762 (n=6)) was higher than would be expected from patient samples.
Analysis of absolute numbers of BCR-ABL1 and ABL1 transcripts using the aRNA
samples revealed that most labs are underestimating the absolute number of
transcript copy numbers, even when using a common plasmid calibrator. All
aRNA samples were predicted to contain 305,500 ABL1 copies per µl aRNA but
when laboratory data were corrected for the amount of aRNA added to the PCR,
the median number of ABL1 copies per µl aRNA reported was only 54,578 (n=31)
using the usual laboratory standard curve and 28,458 (n=32) using the IRMM
standard curve. These data suggest that there is substantial scope for most labs
to improve the quality of their cDNA synthesis procedures and thereby increase
assay sensitivity.
Summary and Conclusions: Good comparability was seen between the 39 par-
ticipating labs for samples where BCR-ABL1 was detectable, but assay sensitiv-
ity based on CG numbers was highly variable. Although the use of a common
plasmid calibrator improved the comparability, it did not correct for differences in
estimates of absolute CG numbers. The reasons for these differences are unclear
but may relate to differences in the efficiency of reverse transcription. Further
investigation will be required to determine if this is the case, and how to improve
CG numbers/sensitivity where necessary.
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CLINICAL SIGNIFICANCE OF EARLY MOLECULAR RESPONSES (BCR-
ABL1 ≤10% AT 3 MONTHS AND ≤1% 6 MONTHS) AS A PREDICTOR FOR
LONG-TERM OUTCOMES IN CHRONIC MYELOID LEUKEMIA PATIENTS
TREATED WITH IMATINIB
S Lee1,*, S Choi2, S Kim2, J Bang2, Y Oh2, J Park2, H Jeon2, E Jang2, D Kim1
1Department of Hematology, Seoul St. Mary’s Hospital, The Catholic University
of Korea, 2Cancer Research Institute, The Catholic University of Korea, Seoul,
Korea, Republic of Korea

Background: Imatinib (IM) has been the standard of care for chronic phase (CP)
chronic myeloid leukemia (CML). Complete cytogenetic response (CCyR) has
been established as a predictor for outcome by the International Randomized
Study of Interferon and STI571 (IRIS). Although recent studies have suggested
that in IM-treated patients, measurements of BCR-ABL1 transcript levels at 3
and 6 months were able to identify high-risk patients, suggesting that the early
switch to second-generation tyrosine kinase inhibitors may be beneficial for the
high-risk patients, further validation is needed.
Aims: The aim of this study was to investigate clinical significance of early molec-
ular responses (BCR-ABL1 ≤10% at 3 months and ≤1% 6 months) as a predic-
tor for long-term outcomes in newly diagnosed CP CML patients treated with IM.
Methods: 620 consecutive patients were newly diagnosed as CP CML at Seoul
St. Mary Hospital between January 2001 and December 2011, and started IM
(400 mg/day) therapy without prior treatment except hydroxyurea or anagrelide.
Among them, quantitative reverse transcriptase polymerase chain reaction (qRT-
PCR) data at 3 months from 146 patients were available for this study. Their
molecular responses were monitored using qRT-PCR assay with 3 month inter-
vals, and then 6 month intervals after achieving major molecular response (MMR).
All qRT-PCR tests were performed in a single laboratory (Cancer Research Insti-
tute, The Catholic University of Korea, Seoul, Korea).
Results: A total of 146 newly diagnosed CP CML patients (including 80 men and
66 women) were analyzed. Their median age was 41 years (range, 18-74). The
percentages of patients with low, intermediate and high Sokal risk scores were
30%, 23% and 34%, respectively with unknown Sokal risk scores in 13%. At 3
months, patients showed BCR-ABL1 ≤1% (n=48), >1 to ≤10% (n=54), or >10%
(n=44). For 128 patients with qRT-PCR data at 6 months, they showed BCR-
ABL1 ≤1% (n=73), >1 to ≤10% (n=39), or >10% (n=16). In patients with BCR-
ABL1 ≤10% at 3 months, significantly higher rates of CCyR at 12 months (94%
vs 78%, P=0.020) were observed, compared with that of patients with BCR-ABL1
>10%. They also had significantly better 7-y FFS (92.3% vs 69.2%, P<0.001),
PFS (99.0% vs 81.2%, P<0.001), and OS (99.0% vs 93.2%, P=0.050). Patients
with BCR-ABL1 ≤1% at 3 months had a better 7-y FFS (91.9% vs 82.5%,
P=0.052) and PFS (100% vs 90.5%, P=0.041). However, there were no signifi-
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cant differences in CCyR at 12 months and 7-y OS. Patients who had BCR-
ABL1 >10% at 6 months had a trend for higher progression, compared with those
who achieved ≤10% response at 6 months, which was translated into lower 7-y
PFS (97.4% vs 86.5%, P=0.022). Patients with BCR-ABL ≤1% at 6 months had
also significantly better PFS (100% vs 91.4%, P=0.028).
Summary and Conclusions: The achievement of ≤10% response at 3 months
is predictive for long term FFS, PFS, and OS, and the ≤1% level of response at
3 months was associated with better FFS and PFS. Achieving a MMR or better
at 6 months showed clinical significance in PFS. These results imply that early
molecular response assessment may identify a group of patients requiring a
change of treatment. In the meeting, we will show updated and extended data
and predictors analyzed for achieving early molecular response, including Sokal
risk score, IM dose intensity, and the result of IM blood level test.
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THE PERCENTAGE OF EFFECTOR POPULATIONS OF NK CELLS COR-
RELATED HIGHLY WITH SUSTAINED COMPLETE MOLECULAR
RESPONSE WITH OR WITHOUT IMATINIB IN CHRONIC MYELOID
LEUKEMIA PATIENTS
K Seiichiro1,*, M Izuru 2, Y Takayuki 2, M Junichiro 3, O Junko 4, T Tetuzo 1,
I Koiti5, O Kazuma 1
1Hematology, 2Immunoregulation, Institute of Medical Science, 3Immunology,
4Molecular Oncology, Institute of Medical Science, Tokyo Medical University,
5Hematology, Nippon Medical School, Tokyo, Japan

Background: Recently, it has been found that some chronic myeloid leukemia
(CML) patients with complete molecular response (CMR) are able to maintain
CMR after discontinuing imatinib (IM). Among patients with CMR lasting for at
least 2 years, 41% maintained CMR conditions after discontinuing IM (Lancet
Oncol. 2010;11:1029). We have recently reported that patients with sustained
CMR after discontinuing IM had increasing numbers of natural killer (NK) cells
(Br. J. Haematol. 2012;157:254). These findings indicate that immunological sur-
veillance may have some effects in maintaining CMR after discontinuing IM.
Aims: To identify the long-term immunological effects on CML patients after dis-
continuing IM, we characterized their immunophenotypic profiles. We compared
the profiles of CML patients who received IM with CMR for more than 2 consec-
utive years (CMR group), those who could not sustain CMR but maintained a
major molecular response (fluctuating CMR group), those who sustained CMR
after discontinuing IM (STOP-IM group), and healthy volunteers (control group).
Some patients in the STOP-IM group were analyzed sequentially.
Methods: Immunophenotyping analysis of peripheral blood mononuclear cells
(PBMCs) was performed using a 5-color flow cytometry panel including antibod-
ies against the following cell surface antigens and effector molecules: CD3, CD8,
CD45RO, CD56, CCR7, IFN-γ, granzyme-B, and perforin. After the PBMCs were
stimulated with phorbol 12-myristate 13-acetate and ionomycin for 4 h in the pres-
ence of monensin, cell surface antigens were stained, fixed, and permeabilized.
Results: The percentage of effector populations of NK cells, such as interferon
(IFN)-γ+CD3-CD56+ cells, was significantly higher in the CMR and STOP-IM
groups than in the fluctuating CMR group. In the STOP-IM group (maintaining
CMR without IM), the elevated percentage (approximately >10%) of IFN+ NK cells
was maintained for more than 12 months after discontinuing IM. By contrast, the
percentage of effector populations of CD8+ T cells in the CMR group did not dif-
fer significantly when compared with those in the STOP-IM group. However, we
had 1 patient who showed reduction in NK cells concomitant with molecular
relapse after discontinuing IM.
Summary and Conclusions: The STOP-IM group maintained higher percent-
ages of functional NK cells than the fluctuating CMR group, and maintained ele-
vated levels for more than 2 years even without IM, indicating that the elevation
of functional NK cell population in CMR is not attributable to IM. Also, the eleva-
tion of functional NK cells in CMR patients, when compared with those in the fluc-
tuating CMR group, suggests that NK cells may have some effects in maintain-
ing CMR as immunological surveillance in CML therapy. 
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HEPATITIS B VIRUS REACTIVATION IN CHRONIC MYELOID LEUKEMIA
TREATED WITH VARIOUS TYROSINE KINASE INHIBITORS: A MULTICEN-
TER RETROSPECTIVE STUDY
S Kim1,*, H Kim2, J Kwak3, J Kim4, Y Mun5, J Park6, S Sohn7, S Lee8, D Kim8
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gy, Chonnam National University Hwasun Hospital, Hwasun, 3Internal Medicine,
Chonbuk National University Medical School, Jeonju, 4Internal Medicine, Yon-
sei University College of Medicine, 5Internal Medicine, Ewha Womans Universi-
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icine, Suwon, 7Hematology-Oncology, Kyungpook National University School of
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Background: BCR-ABL1 tyrosine kinase inhibitors (TKI) are now a standard
initial treatment for chronic myeloid leukemia (CML). Several cases reported that
hepatitis B virus (HBV) reactivation was related to imatinib therapy. However, it

is still unclear whether imatinib or other TKIs induce HBV reactivation in hepati-
tis B surface antigen (HBsAg)-positive patients.
Aims: The aim of this study is to investigate the incidence of HBV reactivation
and analyze risk factors associated with HBV reactivation in CML patients who
are treated with various TKIs.
Methods: We have retrospectively analyzed patients who had been treated with
imatinib until February 2012, from 8 Korean university hospitals. All of CML
patients diagnosed reviewed centrally. HBsAg-positive CML patients under ima-
tinib or other TKI treatments were analyzed.
Results: 702 patients were diagnosed with CML from participating centers. The
HBsAg-positive rate was 6.1% (43/702) at diagnosis. In the 43 HBsAg-positive
patients, nine patients received prophylactic therapy and HBV reactivation rate
was 34.9% (15/43) (95% CI: 21.0-50.9%). The cumulative incidence of HBV
reactivation was 52.9% in patients without HBV prophylaxis. Patients who
received prophylaxis did not develop HBV reactivation. The median age and the
male to female ratio of the HBV reactivated patients were 47.0 years (range; 22-
63) and 4:1, respectively. HBV reactivation according to each TKI treatment
were: 12 cases under imatinib, 2 cases under dasatinib, and 1 case under nilo-
tinib. Median time to HBV reactivation was 9.3 months (range; 2.3-68.8 months)
(95% CI: 5.9–28.5 months). None of the patients died due to HBV reactivation,
but one patient received liver transplantation due to hepatic failure. Prophylactic
therapy and HBV DNA levels at diagnosis were the factors associated with HBV
reactivation (P=0.011 and P=0.036, respectively). HBV DNA levels at diagnosis
significantly affect the time to HBV reactivation from TKI treatment in univariate
and multivariate analyses (P<0.001 and P<0.001, respectively).
Summary and Conclusions: To our knowledge, this is the first report that has
analyzed HBV reactivation in HBsAg-positive CML patients during TKI treatment.
Prophylaxis should be considered to prevent HBV reactivation during TKI treat-
ment. Also, we recommend that HBsAg-positive patients with CML receiving TKI
treatment be closely monitored.
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MAINTAINING THE RESPONSE. 
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Background: Tyrosine kinase inhibitors (TKIs) have consistently proven a sur-
vival benefit in patients with chronic myeloid leukemia (CML). TKIs need to be
taken for unlimited period of time in order to avoid the risk of relapse or transfor-
mation. It has been recently described how patients with a stable and complete
molecular response (CMR), could safely quit treatment. Less is known about the
real rates of patients under TKI to achieve CMR and which factors may play an
important role maintaining the response.
Aims: To describe the percentage of patients who achieve a sustained complete
molecular response and to identify factors associated with achieving this
response.
Methods: We have analyzed retrospectively 578 patients treated with imatinib
as first TKI in the Spanish RELMC registry. All patients were treated out of clin-
ical trials. Follow up and treatment decisions were decided by hematologists
according to their clinical judgment. Complete molecular response was defined
as undetectable BCR-ABL transcript. Samples were not centralized but all PCR
were done in the same laboratory for each patient during follow up.
Results: Out of the 578 patients analyzed, 124 patients (21%) had received inter-
feron prior to imatinib. Sokal risk distribution was 42%, 47% and 11% for low,
intermediate and high, respectively. 24% of the patients were treated with second
generation TKIs (2GTKIs) (nilotinib or dasatinib) due to intolerance or inadequate
response to imatinib. With a follow up of 85.59 months (8.93–130), the cumula-
tive incidence of CMR for patients treated only with imatinib was 51%. Median time
to CCR was 31 months. Probabilities for achieving CMR were higher for low and
intermediate Sokal risk patients (58% vs 51% vs 14% for low, intermediate and
high risk patients respectively (P=0.2).The cytogenetic response at 6 months was
a strong predictor for CMR: 59% vs 36% for patients with and without complete
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cytogenetic responses (CCyR) at 6 months (P=0.01). Once patients achieved
CMR, the probability to maintain the response while on imatinib was 45% (23% of
the entire cohort achieved and maintained CMR). Again, early response, defined
as CCyR at 6 months, was a predictor factor for maintaining CMR: 68% vs 41%
(P=.00). We found no association between probabilities of maintaining CMR and
other prognostic factors such as Sokal risk index or previous interferon treatment.
The probability to obtain CMR among patients who were changed to 2GTKIs was
25%, and this response was related to the indication for treatment changed: 50%
vs 35% vs 19% (P=0.1) for intolerance, suboptimal response and treatment fail-
ure respectively. Among patients who achieved RMC after treatment changed, the
probability for maintaining this response during follow up was 53%.
Summary and Conclusions: Our results show that complete and maintained
molecular responses in patients treated with imatinib occurred in one fifth of the
patients. The use of new treatments that enhance the rate of early responses
could improve the number of patients candidate for discontinuation treatment
clinical trials.
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EVOLUTION OF BOSUTINIB TOXICITY IN PATIENTS WITH PHILADELPHIA
CHROMOSOME–POSITIVE LEUKEMIA AFTER RESISTANCE/INTOLER-
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Background: Bosutinib (BOS) is an oral dual Src/Abl tyrosine kinase inhibitor
(TKI) approved for treatment of Philadelphia chromosome–positive (Ph+) chron-
ic myeloid leukemia (CML) following resistance/intolerance to prior therapy. Pri-
or reports from this phase I/II trial indicated the BOS safety profile was primarily
characterized by myelosuppression, gastrointestinal events, and rash.
Aims: The current analysis compares the incidence of toxicity in Year 1 for
patients on treatment ≤1 year and within Year 1 and Year 2 for patients on treat-
ment for >1 year.
Methods: BOS 500 mg/day was evaluated in 3 cohorts: chronic phase (CP) CML
after imatinib only (CP 2L cohort; n=286); CP CML after imatinib+dasatinib and/or
nilotinib (CP 3L cohort; n=119); and accelerated/blast phase CML or acute lym-
phoblastic leukemia (ALL) after prior TKI therapy (ADV cohort; n=164).
Results: The most common treatment-emergent adverse events (TEAEs) in each
cohort occurred more frequently within Year 1 than Year 2 (Table). The incidence
for grade 3/4 events followed a similar pattern. AEs were the most common rea-
son for BOS discontinuation in Year 1 (CP 2L, 53%; CP 3L, 32%; ADV, 41%). Of
the patients whose primary reason for discontinuing BOS was an AE during the
first 2 years, most did so during Year 1 (CP 2L, n=51/60 [85%]; CP 3L, n=22/24
[92%]; ADV, n=24/25 [96%]). Among all patients who discontinued BOS during
Year 1 (due to any reason: CP 2L, n=97; CP 3L, n=69; ADV, n=125), the most com-
mon AEs leading to discontinuation were thrombocytopenia (12%; 9%; 4%),
increased alanine aminotransferase (6%; 4%; 2%), neutropenia (3%; 6%; 0%),
diarrhea (4%; 3%; 0%), and vomiting (3%; 4%; 1%). Serious AEs were more com-
mon among patients who discontinued BOS ≤1 year versus on treatment >1 year
in the CP 3L and ADV cohorts, but similar in the CP 2L cohort (Table 1).

Table 1.

Summary and Conclusions: Discontinuation due to AEs was observed prima-
rily in Year 1. For patients on BOS for >1 year, the incidence of common TEAEs
decreased substantially after Year1, suggesting BOS tolerability improves after
long-term exposure.
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Background: We and others have shown that Imatinib and Dasatinib modu-
late immune responses in vitro and in vivo. Immunological surveillance in the
MRD-situation might be of particular relevance for long-term control or even
elimination of CML-repopulating stem cells. Little is known about potential
immune-modulatory effects of nilotinib in vivo. Thus, a comprehensive immuno-
logical monitoring program of the patient’s immune system going along with the
clinical ENEST1st trial was performed.
Aims: Evaluate and characterize the immune-modulatory effects of nilotinib
therapy in newly diagnosed CP-CML patients.
Methods: Peripheral blood was taken prior to treatment initiation and after 6
and12 months from 50 patients treated within the ENEST1st trial testing uP-
front nilotinib in early chronic phase CML. Samples were analyzed by nine col-
or flow cytometry employing six panels of antibodies to determine various leuko-
cyte populations including lymphocyte subsets (e.g. T cell subpopulations
including Treg and NKT cells, NK cells, B cells), myeloid populations (e.g.
monocytes, MDSC) and dendritic cell subsets (e.g. mDC, pDC), respectively.
Changes in immune cells were correlated to clinical endpoints.
Results: 55% of the patients included into this substudy achieved MMR at
6m and 75% at 12m of therapy. A high proportion of CD14+ monocytes with
aberrant expression of CD56 present at baseline dropped to undetectable lev-
els at 6 and 12 months after treatment. The most prominent immunological
change from baseline to month 12 was an increase of the proportion of CD19+
B cells by about 50%. The abundance of CD19+ B cells at baseline was neg-
atively correlated with SOKAL score. Among T-cell subpopulations, the pro-
portion of CD56+ NKT-cells decreased over time. Similarly, the proportion of
CD8 cells significantly decreased concomitant with increasing CD4+ T-cells
during therapy. In parallel to a decrease of CD45RA+ expressing T cells
among both CD8+ and CD4+ T cell subsets, the proportion of CD45R0+
memory cells increased. This increase was mainly due to an increase of the
CD95+CD28+ central memory population. In contrast to our expectation,
CD25high FoxP3+ Treg cells were even increased transiently 6 months after
treatment initiation but at 12 months dropped back to levels seen at diagno-
sis. So far, we could not detect any significant correlation of immunological
changes and clinical outcome variables. 
Summary and Conclusions: Nilotinib therapy induces significant immunolog-
ical changes. Most changes during therapy are likely due to normalization of
the peripheral blood compartment. So far, correlation of a specific immunolog-
ical signature with response to nilotinib could not be identified. More detailed
data will be presented at the meeting.

P720

IN CML PATIENTS TREATED FRONTLINE WITH IMATINIB, WITH A BCR-
ABL RATIO HIGHER THAN 10% AT 3 MONTHS, THE CHANGE TO A 2ND
GTKI IS ASSOCIATED WITH IMPROVEMENT OF CYTOGENETIC
RESPONSE, BUT NOT WITH MMR
L Montero1,*, BMaestro2, J García-Gutiérrez 2, M Helene Dumas2,
I Massagué3, P Giraldo4, M Pérez-Encinas 5, R De Paz6, G Bautista7,
S Osorio8, M José Requena9, L Palomera10, M Jesús Peñarrubia11, C Calle12,
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Background: A cut-off value of BCR-ABL ratio of more than 10% at 3 months
discriminates patients with an ulterior worse outcome in treatments with Ima-
tinib, Dasatinib, Nilotinib, and Bosutinib. There is limited data about how this
outcome is affected by change to a 2GTKI. In our registry of Imatinib front-line
treated patients, 156 out of 374 (41,7%) had been molecularly evaluated at 3
months.
Aims: To asses the influence of treatment change to 2GTKI in the outcome of
patients with mollecular evaluation at 3 months.
Methods: Demographics. 93 M, 63 F, median age: 54,2 y (15-86). 7 received
HD Imatinib upfront.
Results: Among 156 patients evaluable, 50 (32%) had a ratio of >10%. Sokal,
Hasford, or EUTOS risk score were not significantly associated with this cut-off. 
Response: The Probability of obtaining CCyR while on Imatinib was 89% for
those patients with ratio of 10% or less (vs 66% with >10%) P<0.0001. The
probability of CCyR, considering all TKI treatments was 92% for those patients
with ratio of 10% or less (vs 77% with >10%) P=0.007. The probability of obtain-
ing MMR while on Imatinib was 80% for those patients with ratio of 10% or less
(vs 47% with >10%) P<0.0001. The probability of MMR, considering all TKI
treatments was 88% for those patients with ratio of 10% or less (vs 58% with
>10%) P<0.0001. 
Response after changing therapy: 43 patients changed to a 2GTKI (30 to
Dasatinib, 13 to Nilotinib). The median time to change was 15 months (3-82m).
19 patients changed during the 1 st year,and 13 beyond 2 years. Among the
106 patients with a ratio of 10% or less, 23 (22%) changed to a 2GTKI. The
most frequent causes were intolerance (44%) and lost of response (39%). The
probability of obtaining a CCyR and MMR after changing to a 2GTKI were 87%
and 65%, respectively. Among the 50 patients with a ratio of more than 10%,
20 (40%) changed to a 2GTKI, mostly because of intolerance (40%) or primary
resistance (55%). The probability of obtaining a CCyR and MMR after change
were 75% and 45%, respectively.
Survival outcomes: PFS and OS were not significantly different across the
10% threshold at 3 months,(91,6 vs 92,5%) and (93,5 vs 02,8%) by 7 years,
respectively (Figure 1.)

Figure 1.

Summary and Conclusions: In the setting of a multicentric, hospital based
registry, only 42% of the CML patients treated with imatinib frontline were mol-
ecularly evaluated. The 10% BCR-ABL ratio threshold at 3 months discrimi-
nates the probability of obtaining CCyR and MMR thereafter, not only with ima-
tinib, but with sequential TKI therapy. Although the reasons for changing to a
2GTKI in patients having £10% and >10% ratio differ, the improvement is small,

and confined to cytogenetic response, whereas molecular response is not
increased. But the proportion of transformation or death was not increased in
any of the groups.
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CLINICAL AND BIOLOGICAL FEATURES OF BLAST CRISIS (BC) IN
PATIENTS WITH PH+ CHRONIC MYELOID LEUKEMIA (CML) IN THE TKIS
ERA: EXPERIENCES IN CLINICAL PRACTICE
A Rossi1,*, N Sgherza1, L Luciano2, P Pregno3, M Breccia4, F Stagno5,
B Martino6, P Casieri1, G Specchia1
1Hematology-University of Bari, Bari, 2Hematology-University of Naples,
Naples, 3Hematology-A.O. Città della Salute e della Scienza di Torino, Turin,
4Hematology- La Sapienza University-Rome, Rome, 5Hematology-Ferrarotto
Hospital, Catania, 6Hematology-Bianchi-Melacrino-Morelli Hospital, Reggio
Calabria, Italy

Background: Although TKIs have dramatically changed the outcome of CML,
and despite improved knowledge of their biological and molecular mechanisms,
the pathogenic processes and best treatment of the CML blast phase are still
poorly understood. Most data on the use of Imatinib in patients with newly diag-
nosed Ph+CML are derived from results of the IRIS study: estimated 08-year rate
of freedom from progression to accelerated phase (AP)/blast crisis (BC) was
92%. Data on the use of Nilotinib and Dasatinib in patients with newly diagnosed
Ph+ CML are derived from results of the ENESTnd study [estimated 4-year rate
of freedom from progression to AP/BC was 98.2% or 97.1% including clonal evo-
lution] and from results of the DASISION study [estimated 3-year rate of freedom
from progression to AP/BC was 97% or 95.8% including follow up beyond dis-
continuation]. Progression to BC seems to depend on genomic instability, result-
ing in an accumulation of additional genetic changes which lead to loss of differ-
entiation and to a more aggressive clinical presentation.
Aims: Herein, we report clinical and biological features of a subset of patients
who developed BC in the TKIs era.
Methods: We retrospectively evaluated 1100 patients (pts) with newly diag-
nosed Ph+CML receiving TKIs as first-line therapy, observed between Jan-
uary 2001 and December 2012; none of them had received prior therapies
including Interferon before starting on TKIs and 33 of them (3%) developed
BC.
Results: Sokal risk evaluation at the time of diagnosis of CML showed that
48.5% of patients were high risk, 24.3% intermediate and 27.2% low risk. With
the EUTOS revised risk score 90% of patients were low risk and 10% high risk,
so in this cohort of CML patients the EUTOS score appeared to have a low cor-
relation with the risk of evolution to BC. Apart from one patient with a complex
karyotype, all patients displayed the classic t(9;22) Ph chromosome according
to standard cytogenetics. The BCR/ABL transcript at RT-PCR was b3a2 in 25
patients (76%) and b2a2 in 8 patients (24%). Median duration of the chronic
phase was 15 months (range 4-144 months) and median time to best Cytoge-
netic Response (CyR), including minimal, minor, partial and complete CyR,
was 8 months (range 3-32). Morphologic and flow cytometry characterization
of BC revealed a myeloid subtype in 22 patients (67%) and lymphoid subtype
in 11 patients (33%). BC was sudden in 3 patients (9%). Standard cytogenet-
ics at the onset of BC revealed clonal chromosome abnormalities in 10 patients
(10%). Three patients presented evidence of extramedullary disease. Nine-
teen patients were screened for mutational analysis and mutations were found
in 8 of them (M318T, E255K(2), T315I(3), E359I, E279K). BC developed dur-
ing imatinib therapy in 11 pts (34%), during dasatinib therapy in 16 pts(48%)
(1 in first line, 12 in second line, 3 in third line), during nilotinib therapy in 6 pts
(18%) (2 in first line, 3 in second line, 1 in third line). BC occurred in the first
year of treatment with TKI in 15 pts (45%) and in the second year in 7 (21%).
At the time of this report, after 112 months follow-up, 7 pts (21%) were alive (5
pts after HSCT) and 26 pts (79%) had died of disease progression, overall
median survival being 19 months (range 1-112).
Summary and Conclusions: BC is a generally rare but possibly lethal phase
that can develop in patients with CML. Further clinical and biological features
should be considered for the purposes of early identification of patients at high
risk of progression to BC.
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REVERSIBLE LYMPH NODE FOLLICULAR HYPERPLASIA ASSOCIATED
WITH DASATINIB TREATMENT FOR CHRONIC MYELOID LEUKAEMIA IN
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Background: Dasatinib is a second generation dual SRC/ABL tyrosine kinase
inhibitor (TKI) licensed in the treatment of chronic-, accelerated-, and blast-
phase chronic myeloid leukaemia (CML). There is strong evidence suggesting
that dasatinib exerts substantial cellular immunomodulatory effects both in vit-
ro and in vivo.
Aims: We report on 6 chronic phase (CP)-CML patients who developed follic-
ular lymphoid hyperplasia (FLH) apparently caused by dasatinib, a previously
unreported adverse drug reaction.
Methods: Cases of FLH observed in CML patients treated with dasatinib were
collected in a retrospective fashion among centers from the Fi-LMC group.
Results: All patients (3 males, 3 females) were diagnosed CP-CML. Sokal
scores were low in 2 patients, intermediate in 1 patient, and high in 3 patients.
Median age at FLH diagnosis was 49 years (range: 24-70). Dasatinib was giv-
en frontline (OPTIM dasatinib trial, n=2), after intolerance (n=1) or suboptimal
response/resistance (n=2) to imatinib, or in the setting of a molecular relapse
following an imatinib discontinuation attempt (n=1). Patients received dasatinib
at 50mg/d (n=1) or 100 mg/d (n=5). Patients all presented with progressive
cervical lymph node enlargement after a median duration of dasatinib treatment
of 14 months (range: 9-32 months). At the time of lymph node enlargement dis-
covery, 5 patients were in complete cytogenetic response (3 associated with a
MMR) and 1 had no cytogenetic response. In 4 patients, exploration for viral
infection (VIH, EBV, CMV, Parvovirus B19) failed to show any active viral repli-
cation. Search for toxoplasma gondii replication (performed in 2 patients) was
negative. In 4 patients, autoantibodies assay was not in favor of autoimmune
disorders. Chest, abdomen and pelvis tomodensitometry confirmed the
absence of additional localizations. All patients underwent a lymph node biop-
sy and pathological analysis revealed FLH. FLH was characterized by an
enlargement of lymph nodes with follicular (germinal) centers hyperplasia relat-
ed to B lymphocytes-stimulation. Extramedullary blastic transformation of under-
lying CML was formally ruled out. Lymphocytes were CD10+, CD20+, and Bcl2.
Complex chromosomal abnormalities without the Philadelphia chromosome
(46XY,add(1)(q41),der(14)t(1;14)(q24;q32)) were identified in 1 patient, in asso-
ciation with a DJ-JH rearrangement, but no Igh/Bcl2 rearrangement. The occur-
rence of FLH under continuous dasatinib therapy in the absence of any sign of
viral activation or autoimmune disease led to raise the hypothesis of a drug-
induced adverse event. Dasatinib was thus discontinued in all patients, lead-
ing to a complete disappearance of node enlargement within a median time of
1 month (range: 15 days-2 months)
Summary and Conclusions: By targeting not only BCR-ABL but also SRC-
family kinases, which are critical regulators of cell signaling in B-cells, dasatinib
may be accompanied with off-target immune effects in CML. SRC targeting
might have triggered FLH in our series. Studying the mechanisms by which
dasatinib induces FLH such as abberant B-cell stimulation by activation of
downstream AKT signaling pathway through SRC inhibition is warranted. Con-
sidering clonal cytogenetic abnormalities observed in 1 patient, further trans-
formation into malignant B-cell lymphoma may not be ruled out. We thus rec-
ommend immediate dasatinib discontinuation in case of FLH associated with
dasatinib in the absence of any other cause. The risk of developing dasatinib-
associated FLH should now be assessed prospectively.
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MMR AND CMR IN CHRONIC PHASE CHRONIC MYELOID LEUKEMIA
PATIENTS: ROLE OF SOKAL SCORE AND DIFFERENT TYROSINE
KINASE INHIBITORS ON TIME OF THEIR OBTENTION, MAINTENANCE
AND FAILURE-FREE SURVIVAL 
M Michallet1,*, H Labussière1, M Sobh1, S Morisset1, M Detrait1, M Etienne1,
S Ducastelle1, F Barraco1, Y Chelghoum1, X Thomas1, O Le borgne1, I Tigaud1,
S Hayette1, F Nicolini1
1Hematology, Centre Hospitalier Lyon Sud, Pierre Bénite, France

Background: Most patients with CML treated with Tyrosine Kinase Inhibitors
(TKIs) achieve a major molecular response (MMR), that is, the absence of
detectable Ph chromosomes. Even after this threshold is achieved, the dis-
ease burden continues to progressively decrease with continued treatment.
Therefore, more sensitive polymerase chain reaction (PCR)–based molecular
methods are required to detect and quantify levels of minimal residual disease
leading to complete molecular response (CMR), especially at long time points
after TKI initiation. Low levels of minimal residual disease, as measured by
real-time quantitative PCR, have been shown to be an excellent surrogate
marker for long-term prognosis.
Aims: Our main objective in this study was to describe the different treatments
and factors involved in the first MMR occurence in chronic phase CML, its main-
tenance, and its conversion to CMR.
Methods: We analyzed 211 CML patients [124 males and 87 females; medi-
an age: 50 years (17-81)] in first chronic phase who received tyrosine-kinase
inhibitors (TKI) followed at our institution between 2001 and 2011. Among 196
patients evaluated for Sokal score, 79 (40%) were low, 82 (42%) were interme-
diate and 35 (18%) were high. According to hasford score (153 evaluated),
46% were low, 46% intermediate and 8% were high.
Results: First MMR was obtained in: 61% of patients after first line treatment
[Imatinib, n=102; Imatinib+Peg-interferon, n=11; Dasatinib, n=10; Nilotinib,

n=6]; 26% after second line [Imatinib, n=32; Dasatinib, n=11; Nilotinib, n=12]
and 13% beyond second line [Imatinib, n=14; Dasatinib, n=7; Nilotinib, n=6].
The median time of MMR obtention was 15 months (2.5-94) after Imatinib, 6.4
months (3-24) after Imatinib+Peg-interferon, and it was significantly shorter
after both Dasatinib [HR=2.6 (1.7-3.9), P<0.001] and Nilotinib [HR=3 (1.8-5),
P<0.001] with 6 months (3-23) and 5 months (3-56) respectively no matter the
treatment line number was. Sokal score was an independent significant factor
that impacted MMR obtention delay, with a median time of 9 months (2.5-98)
for low score, 13 months (3-78) for intermediate [HR=0.7 (0.5-0.9), P=0.03]
and 12 months (3-94) for high score [HR=0.7 (0.5-1.02), P=0.05]. Patients who
converted to CMR were: 50 (34%) under Imatinib after a median time of 25
months (3-97); 7 (64%) under Imatinib+Peg-interferon after a median time of 8
months (3-15); 10 (42%) under Nilotinib after 25 months (13-32) and the only
significant faster treatment was Dasatinib [n=13 (46%)] after a median time of
11 months (3-52) [HR=2.1 (1.1-4.2), P=0.02]; according to Sokal score, low
(n=41, 52%) and intermediate (n=27, 33%), while patients with high score
(n=11, 31%) were significantly slower [HR=0.53 (0.25-1), P<0.001]. The cur-
rent rate of CMR at 5 years was not statistically different between the treatments
[Imatinib (36%), Imatinib+Peg-interferon (40%), Nilotinib (43%), Dasatinib
(56.5%)] nor according to sokal score [Low (49%), intermediate (43%) and high
(40%)]. Treatment was discontinued in 42 patients who had 5 years failure-free
survival of 56% (43-73) while patients under Dasatinib, Imatinib+Peg-interfer-
on, Imatinib, and Nilotinib had 70.5% (50-99), 79% (56-100), 84% (77-91) and
93% (84-100) respectively.
Summary and Conclusions: Second generation TKI used at 1st, 2nd line treat-
ment or beyond, showed an independent significant faster time to MMR, as well
as patients with low sokal score. Conversion to CMR was significantly faster
only in Dasatinib patients and slower in patients with intermediate and high
sokal score. Treatment discontinuation did not have a benefit in terms of FFS
while patients on TKI therapy seem to have better result.
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KIR HAPLOTYPE AA IS A POSSIBLE PREDICTIVE MARKER OF COM-
PLETE MOLECULAR RESPONSE TO TYROSINE KINASE INHIBITORS IN
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3Regional Transplant Center, R. Binaghi Hospital - ASL8, 4Medical Genetics,
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Background: One of the most intriguing challenges in the management of
patients with chronic myeloid leukemia (CML) is to decide for how long it is nec-
essary to continue therapy with tyrosine kinase inhibitors (TKI). Although main-
tenance therapy with imatinib or a second generation TKI may be well tolerat-
ed, in many patients it has been associated with compromission of quality of
life and reduced compliance. 
Aims: In the literature, a growing amount of evidence suggests that killer
immunoglobin-like receptors (KIR) could have a role in the development of
chronic myeloid leukemia (CML) and response to therapy. This prompted us to
investigate the prognostic and/or predictive role of KIRs and their human leuko-
cyte antigen (HLA) Class I ligands in a cohort of 59 chronic-phase CML patients
(mean age 53, range 23-81) and a group of 121 healthy controls.
Methods: The large majority of patients received frontline treatment with ima-
tinib (59.3%), nilotinib or dasatinib (10.2%). Patients presenting side effects or
inadequate response (25%) were moved to second line TKI therapy. Complete
molecular response (CMR) was defined as repeatedly negative results on real-
time quantitative polymerase chain reaction assay.
Results: The 2-year cumulative incidence rate for CMR was 51.2%. An
increased frequency of the activating receptor KIR2DS1 (P=0.05) and a reduced
frequency of the KIR-ligand combination KIR2DS2/KIR2DL2 absent/C1 pres-
ent (P=0.001) were found associated with an unfavourable prognosis. Analy-
sis of response to TKI treatment, revealed a positive association between CMR
and a decrease in the frequency of the KIR2DL2 inhibitory gene (P=0.02),
homozygosity for KIR haplotype A (P=0.01) and low numbers of inhibitory KIR
genes (P=0.05).
Summary and Conclusions: It is well known that natural killer (NK) cell cyto-
toxicity is regulated through a balance of both activating and inhibitory KIR sig-
nals. Our data suggest that impairment in this delicate balance may lead to NK
cell deficiency and thus contribute to the occurrence of CML. It is also possible
that genetic imbalance between activating and inhibitory KIR genes limits
recruitment of cells from the bone marrow niche, including mesenchymal stro-
mal cells (MCS) which have a tendency to inhibit innate and adaptive immune
response of a variety of cells interacting with NK cells. However, these hypothe-
ses will need to be confirmed in larger cohorts of CML patients. What clearly
emerges from our study is the potential value of KIR haplotype AA as a mark-
er of durable CMR which, combined with the other factors capable of predict-
ing cure of CML, should help us decide which patients are candidates for stop-
ping TKI therapy (Figure 1).
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Figure 1.
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THE POSSIBLE PREDICTIVE ROLE OF THE IMATINIB PLASMA LEVELS
AND POLYMORPHISMS ASSESSMENT IN PATIENTS AFFECTED BY
CHRONIC MYELOID LEUKEMIA. THE TIKLET STUDY.
S Galimberti1,*, M Polillo2, M Capecchi1, G Cervetti1, C Baratè1, G Fontanelli1,
R Arici1, F Guerrini1, R Danesi2, M Petrini1, A Di Paolo2
1Clinical and Experimental Medicine - Hematology, 2Clinical and Experimen-
tal Medicine -Clinical Pharmacology, University of Pisa, Pisa, Italy

Background: Major advantages of tyrosine kinase inhibitors (TKis), that
changed the natural history of CML, are represented by high efficacy, oral
administration of a standard daily dose and good tolerability. Moreover, the
highest therapeutic benefit is expected when minimal plasma concentrations
(Cmin) of imatinib are ≥900-1000 ng/mL. However, imatinib pharmacokinetics
(PK) is influenced by several physiological, pathological, and pharmacogenet-
ic factors (polymorphisms of transmembrane transporters), in addition to a pos-
sible poor adherence.
Aims: 1) Application of a therapeutic monitoring protocol for imatinib in order
to evaluate its PK characteristics. 2) analysis of polymorphisms of gene con-
trolling influx, efflux, and metabolism of imatinib. The TIKlet study was approved
by the Pisa University Hospital Ethics Committee (ref. n. 46013, 08/01/2011).
Methods: Sixty-two patients, 35 men and 27 women affected by CML and
treated with imatinib were enrolled. A commercially-available HPLC assay kit
(Chromsystems, Munich, Germany) was used. A population PK analysis was
performed based on values of imatinib plasma concentrations according to a
nonlinear mixed-effects modeling approach, using the NONMEM software, ver-
sion 7.1. Dataset checkout, model diagnostic and covariate testing were per-
formed using Xpose and PsN softwares. The area under the plasma concen-
tration-time curve from time zero up to infinity (AUC0to∞), terminal elimination
half-life (t1/2) and minimum plasma concentration at steady state (Cmin,ss)
were calculated. After DNA extraction, polymorphisms of the following genes
have been assessed by real-time PCR; ABCB1, ABCG2, CYP3A4, CYP3A5,
CYP2D6, hOCT1, OCTN1, and OATP1A2.
Results: After at least 3 determinations/patient, the average of imatinib Cmin
was 1064±280 ng/mL, and the median value 1039 ng/mL. About 25% of
patients showed Cmin<817 ng/mL. In the PK model, age, sex, height, weight,
body mass, alpha1-acid-glycoprotein, smoking, renal and hepatic parameters
were inserted and data were analysed on the basis of the interval between the
last dose and the blood harvest. Only the alpha1-acid glycoprotein significant-
ly correlated with imatinib plasma levels. The therapeutic effect of imatinib in
terms of time to major molecular response (MMR) was analysed. Results
demonstrated that patients with higher imatinib exposure (upper quartile dis-
tribution) achieved an earlier (but not statistically significant) MMR with respect
those subjects who were characterized by lower drug plasma concentrations.
On the other hand, values >1390 ng/mL resulted to significantly impact on the
observed grade 3-4 toxicities. The introduction of hOCT1 c.480C>G polymor-
phism into the final model led to a significant decrease in interindividual vari-
ability in the apparent clearance of imatinib. In particular, imatinib clearance was
significantly higher in patients homozygous for the wild-type C allele (12.2+/-
2.3 L/h) with respect to other patients (9.4+/-1.6 L/h). 
Summary and Conclusions: The present results confirm that variability of
imatinib pharmacokinetics is not negligible among CML patients. The present

PK model is characterized by a good performance, allowing the prediction of
Cmin in the present patients regardless the time of blood withdrawal.
Finally, results from the present study suggest that patients’ genotype with
respect to the hOCT1 c.480C>G SNP may predict imatinib clearance. 
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EUTOS CML PROGNOSTIC SCORING SYSTEM PREDICTS ELN-BASED
EVENT-FREE SURVIVAL BETTER THAN EURO/HASFORD AND SOKAL
SYSTEMS IN CHRONIC PHASE CML PATIENTS RECEIVING FRONTLINE
IMATINIB MESYLATE
N Sayınalp1,*, İ Haznedaroğlu1, O Özcebe1, B Uz1, Y Buyukasik1, H Atay2,
E Kelkitli2, H Goker1, S Aksu1, M Turgut2
1Adult Hematology, Hacettepe University, Ankara, 2Adult Hematology, Samsun
University, Samsun, Turkey

Background: The validity of the three currently used chronic myeloid leukemia
(CML) scoring systems (Sokal CML prognostic scoring system, Euro/Hasford
CML scoring system, and the EUTOS CML prognostic scoring system) were
compared in the CML patients receiving frontline imatinib mesylate.
Aims: The aim of this study was to perform a comparative assessment of the
Sokal CML prognostic scoring system, Euro/Hasford CML scoring system, and
the EUTOS CML prognostic scoring system in the CML patients receiving front-
line imatinib mesylate. Validation of the novel EUTOS system is important for the
clinical management of CML patients since there are some contradictions and
discrepancies in the literature regarding the power of EUTOS score in CML.
Methods: One hundred and fourty-three chronic phase CML patients (71 males,
72 females) taking imatinib as frontline treatment were included in the study. The
median age was 44 (16-82) years. Median total and on-imatinib follow-up dura-
tions were 29 (3.8-130) months and 25 (3-125) months, respectively.
Results: The complete hematological response (CHR) rate at 3 months was
95%. The best cumulative complete cytogenetic response (CCyR) rate at 24
months was 79.6%. Euro/Hasford scoring system was well-correlated with both
Sokal and EUTOS scores (r=.6, P<0.001 and r=0.455, P<.001). However, there
was only a weak correlation between Sokal and EUTOS scores (r=.2, P=.03).
The 5-year median estimated event-free survival for low and high EUTOS risk
patients were 62.6 (25.7-99.5) and 15.3 (7.4-23.2) months, respectively
(P<.001). This performance was better than Sokal (P=.3) and Euro/Hasford
(P=.04) scoring systems. Overall survival and complete cytogenetic response
rates were also better predicted by the EUTOS score.
Summary and Conclusions: EUTOS CML prognostic scoring system, which
is the only prognostic system developed during the imatinib era, predicts ELN-
based EFS better than Euro/Hasford and Sokal systems in CML patients receiv-
ing frontline imatinib mesylate. This observation might have important clinical
implications.
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FIRST-LINE THERAPY AND SEQUENTIAL APPLICATION OF TYROSINE
KINASE INHIBITORS FOR CHRONIC MYELOID LEUKEMIA TREAT-
MENT–A CLINICAL DECISION ANALYSIS
U Rochau1,*, G Sroczynski2, D Wolf3, S Schmidt4, A Conrads-Frank5, B Jahn2,
K Saverno6, D Brixner7, G Gastl4, J Radich8, U Siebert9
1Institute of Public Health, Medical Decision Making and Health Technology
Assessment, Department of Public Health and Health Technology Assessment/
Division of Public Health Decision Modelling, Health Technology Assessment and
Health Economics, UMIT/ Oncotyrol, Hall in Tirol/ Innsbruck, 2Institute of Public
Health, Medical Decision Making and Health Technology Assessment, Depart-
ment of Public Health and Health Technology Assessment/ Division of Public
Health Decision Modelling, Health Technology Assessment and Health Econom-
ics, UMIT/ Oncotyrol, Hall in Tyrol/ Innsbruck, 3Internal Medicine V, Hematology
and Oncology/ Internal Medicine III, Medical University Innsbruck/ University of
Bonn, Innsbruck/ Bonn, 4Internal Medicine V, Hematology and Oncology, Med-
ical University Innsbruck, Innsbruck, 5Institute of Public Health, Medical Decision
Making and Health Technology Assessment, Department of Public Health and
Health Technology Assessment, UMIT, Hall in Tyrol, 6Institute of Public Health,
Medical Decision Making and Health Technology Assessment, Department of
Public Health and Health Technology Assessment/ Department of Pharmacother-
apy, UMIT/ University of Utah, Innsbruck/ Utah, 7Institute of Public Health, Med-
ical Decision Making and HTA, Department of Public Health and HTA/ Division of
Public Health Decision Modelling, HTA and Health Economics/ Department of
Pharmacotherapy/ University of Utah Personalized Health Care Program, UMIT/
Oncotyrol/ University of Utah, Hall in Tyrol/ Innsbruck/ Utah, Austria, 8Clinical
Research Division, Fred Hutchinson Cancer Research Center, Seattle, United
States, 9IPH, Dep. of Public Health and HTA/ Division of Public Health Decision
Modelling, HTA and Health Economics/ Center for Health Decision Science,
Department of Health Policy and Management/ Institute for Technology Assess-
ment and Department of Radiology, UMIT/ Oncotyrol/ Harvard School of Public
Health/Harvard Medical School, Hall in Tyrol/ Innsbruck/ Boston, Austria

Background: The introduction of the tyrosine kinase inhibitor (TKI) imatinib
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about a decade ago dramatically extended the life span of chronic myeloid
leukemia (CML) patients. Currently, there are several different TKIs approved
for CML treatment. Long-term effectiveness and safety data for second-gener-
ation TKIs are not yet available. Despite this uncertainty about long-term effects,
patients and physicians have to choose a first-line therapy.
Aims: The goal of this study is to develop a clinical decision-analytic model for
the evaluation of the long-term effectiveness of different first-line therapy regi-
mens for patients with CML.
Methods: We developed a Markov state-transition computer model for patients
in the chronic-phase of CML treated with first-line TKI imatinib, dasatinib or
nilotinib. Seven different strategies including different combinations of first and
second-generation TKIs as well as chemotherapy or stem cell transplantation
were evaluated. The model was parameterized using published trial data, data
from the Austrian CML registry, and practice patterns estimated by an expert
panel. (1-11). The model was analyzed as a cohort simulation over a lifelong
time horizon. Health outcomes evaluated were life-years (LYs) gained and
quality-adjusted life years (QALYs) gained. Several deterministic sensitivity
analyses were performed.
Results: Nilotinib followed by dasatinib after failure is the most effective treat-
ment in terms of both, remaining LYs (19.7 LY) and QALYs (17.1 QALYs). All
strategies including a second-line TKI were superior compared to strategies
without second-line TKI. Deterministic sensitivity analyses showed that the
ranking of the strategies was mostly influenced by the duration of first- and
second-line therapies. 
Summary and Conclusions: Based on our clinical decision analysis, the most
clinically effective strategy is first-line treatment with nilotinib followed by dasa-
tinib as second-line therapy. As all three TKIs are approved as first-line thera-
py, our results may support clinicians and patients in their decision making
regarding the sequential application of TKIs.
Acknowledgement: This work was supported by the COMET Center ONCO-
TYROL, which is funded by the Austrian Federal Ministries BMVIT/BMWFJ (via
FFG) and the Tiroler Zukunftsstiftung/Standortagentur Tirol (SAT).

References
1. Cervantes et al. Eur J Haematol 1996;57:286-291.
2. Dalziel et al. Pharmacoeconomics 2005;23:515-526.
3. Hoyle et al. Final NICE Report. Technology Assessment Report commis-

sioned by the NIHR HTA Programme on behalf of the NICE. 2011:1-252.
4. Kantarjian et al. Blood 2007;110:3540-3546.
5. Kantarjian et al.Blood 2008; 112:Abstract 3238.
6. Kantarjian et al. Cancer 2007;109:1556-1560.
7. Lee et al. Ann Intern Med 1997;127:1080-1088.
8. Reed et al. Cancer 2004;101:2574-2583.
9. Shah et al. J Clin Oncol 2008;26:3204-3212.

10. Shah et al. Haematologica 2010;95:232-240.
11. Statistik Austria. http://www.statistik.at/web_de/statistiken/bevoelkerung/

demographische_masszahlen/sterbetafeln/index.html. [last accessed May
30, 2012]. 2012.

Myelodysplastic syndromes - Clinical 2

P728

BONE MARROW IMAGING OF HUMERAL AND FEMORAL MARROW BY
MULTI-DETECTOR COMPUTED TOMOGRAPHY IN PATIENTS WITH
APLASTIC ANEMIA AND HYPOPLASTIC MDS
T Ugai1,*, K Tsuda2, H Sugihara2, Y Nishida2, M Yamakura2, M Takeuchi2,
K Matsue2
1Hematology, Jichi University Saitama Medical Center, Saitama, 2Hematology,
Kameda Mdical Center, Kamogawa, Japan

Background: Myelodysplastic syndrome (MDS) and aplastic anemia, a hetero-
geneous group of bone marrow disorders, are characterized by ineffective
hematopoiesis with or without bone marrow dysplasia. It is often difficult to dis-
tinguish myelodysplastic syndrome (MDS) from severe aplastic anemia
because both can present with profoundly hypocellular bone marrows.Multi-
detector CT (MDCT) of the humeral and femoral is a sensitive method for eval-
uating patients with bone marrow disorders that provides a better understand-
ings of disease progression and remission.
Aims: In this study, we analysed the difference between the abnormalities by
MDCT in patients with aplastic anemia and hypoplastic MDS. We also analysed
the relationship between the abnormalities by MDCT and the development of
leukemia and survivals of patients with MDS.
Methods: We evaluated MDCT of the humeral and femoral in 64 untreated
adult patients with aplastic anemia (N=15) and MDS (N=49). We performed
a retrospective chart review of hematologic and cytogenetics features, such
as haemoglobin, platelets, bone marrow blast, poor cytogenetics, Interna-
tional Prognostic Scoring System (IPSS). Patients with MDS were classified
according to WHO classification; RA (N=17), RARS (N=2), RCMD (N=9),
RAEB (N=19) and MDS unclassified (N=2). Overall survival and leukemia-free
survival were analyzed in 49 MDS patients by the Kaplan-Meier method and
differences between curves were calculated by two-sided log-rank test. A
multivariate analysis was performed to assess the impact of various prognos-
tic factors including haemoglobin, platelets, bone marrow blast, poor cytoge-
netics, IPSS, WHO classification and MDCT patterns. Non-enhanced CT
examinations were performed in supine position from the base of skull down
to the knee joint by MS-CT scanner (AQUILION 64, Tohshiba, Tokyo, Japan).
Images were reconstructed by medium smooth convolution kernel (B50f).
Bony canal of humeral and femoral bone were visualized by coronal and
sagittal axis image reconstruction. The effective radiation dose associated
with whole body MD-CT was 10.1 mSv. (International Comission on Radio-
logical Protection (ICRP) 26) The dose was comparable to whole body CT (2.4
mSv.).Bone marrow CT density was measured and results were expressed
as Hounsfield unit (HU). As the normal adult bone marrow was composed of
rich adipocytes and called yellow marrow, it is represented by low density CT
value between -30 to -100 HU. The value above -30 HU observed in long bony
canals was considered as high density lesions. The results of MDCT were
evaluated by two observers, and the general patterns were categorized as fol-
lows: (1) fatty, showing a low signal density marrow on CT images; (2) focal,
showing abnormally focal high density lesions: (3) diffuse, showing uniform-
ly high density marrow.
Results: All 15 patients with aplastic anemia showed a fatty or focal pattern on
their MDCT. No patients with aplastic anemia showed diffuse patterns. Mean-
while, among the 49 patients with MDS, 15 patients had fatty pattern, 21 patients
had focal patterns,and 13 patients had diffuse pattern. This result indicate that dif-
fuse patterns of MDCT support the diagnosis of MDS rather than aplastic ane-
mia.Among the 12 patients who had diffuse patterns on MDCT, 6 patients devel-
oped acute myeloid leukemia. Leukemia free survival of 12 patients with diffuse
patterns was significantly shorter than that of the 36 patients with fatty and focal
patterns. (74% vs 29% at 3 years, P<0.01) Similarly, the overall survival was sig-
nificantly shorter. (79% vs 40% at 3 years, P<0.01) On multivariable analysis, dif-
fuse pattern on MDCT was emerged as independently negative prognostic pre-
dictors for PFS and OS in patients with MDS.
Summary and Conclusions: This study indicated that MDCT of the humeral
and femoral is an important tool for the accurate diagnosis of patients with MDS
and aplastic anemia. MDCT can also provide valuable information for assess-
ment the prognosis and determining the most appropriate management with
MDS.
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A CROSS-SECTIONAL ANALYSIS ON DEMOGRAPHICS AND POSSIBLE
CAUSES OF ANEMIA IN THE ELDERLY
R Stauder1,*, V Bach1, G Schruckmayer1, I Sam1, G Kemmler2
1Medical University Innsbruck, Department of Internal Medicine V (Haematol-
ogy and Oncology), 2Department of Biological Psychiatry, Innsbruck Medical
University, Innsbruck, Austria

Background: Late-life anemia is associated with increased morbidity and mor-
tality.
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Aims: To provide data on the demographic distribution and possible causes
of anemia in the elderly. 
Methods: Laboratory values from 19758 patients 64+ years treated at Inns-
bruck Medical University from 1.10.2004 to 29.9.2005 were analyzed (10917
women; 8841 men; median age 75 and 72 yrs, respectively; 10737 outpatients,
9021 inpatients). 
Results: 19.3% of women and 23.4% of men suffered from anemia according
to WHO criteria. In anemic patients, as compared to non-anemic patients, a
decreased GFR <60 and <30mL/min/1.73m² (MDRD1 analysis) was observed
in 45.1% (28.9%) and in 11.3% (2.1%), signs of inflammation as defined by ele-
vated C reactive protein in 62.1% (31.4%), folic acid deficiency in 6.7% (3.0%),
iron deficiency as defined by serum ferritin <30ng/mL in 14.4% (6.9%) and
functional iron deficiency as defined by transferrin saturation <16% and serum
ferritin <100 ng/mL in 22.1% (6.5%) of cases (P<0.001). Mean corpuscle vol-
ume (MCV) was seen to be weakly correlated with the various anemia sub-
types, with normocytic anemia constituting the largest group. Macrocytic alter-
ations without evidence for vitamin B12 or folic acid deficiency were observed
in 16.4%, thrombopenia <100 G/l in 5.4% and leucopenia <4 G/l in 8.26% or
<2 G/l in 1.1% of anemic cases, thus suggesting a Myelodysplastic Syn-
drome(MDS). 
Summary and Conclusions: Anemia in the elderly is frequent in patients
admitted to the hospital as well as in outpatients. Nutritional anemia, for which
a specific treatment is available, is found in a relevant proportion of patients.
In the majority of anemic elderly the pathogenesis of anemia is complex and
includes a mixture of different causes including chronic inflammation and renal
insufficiency. In a relevant proportion a hitherto undiagnosed Myelodysplastic
Syndrome can be assumed.
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BONE MARROW SCREENING FOR MYELODYSPLASIA-RELATED
CHANGES AND ABERRANT LYMPHOID POPULATIONS USING ONE
TUBE, FOURTEEN ANTIBODY-TEN COLOR FLOW CYTOMETRY PANEL 
A Porwit1,*, A Rajab1, A AlSamman1
1Laboratory Medicine Program, University Health Network, Toronto, Canada

Background: Hematopathology laboratories often receive bone marrow (BM)
samples from patients with cytopenia and no history of lymphoma or lympho-
cytosis, to investigate for both lymphoproliferative disorders and myelodys-
plastic syndromes (MDS). Flow cytometry (FCM) is a vital part of the integrat-
ed hematopathological diagnostics. However, large multicolor panels may be
impossible to apply in times of economic constraints. Previous multinational
study has applied a FCM score for MDS based on 4 parameters: CD34+
myeloblast and B-progenitor cluster size, myeloblast CD45 expression, and
granulocyte/lymphocyte side scatter (SSC) value and reported that FCM score
2 or higher is suggestive of MDS (Della Porta et al., Hematologica,
2012;97:1209).
Aims: To establish and validate an FCM antibody panel that would provide
maximum immunophenotyping information on main lymphoid and myeloid cell
subsets and also the FCM MDS score.
Methods: 14 monoclonal antibodies - 10 fluorochrome panel was applied: kap-
paFITC+CD4 FITC, LambdaPE+CD8 PE, CD3ECD+CD14 ECD, CD34 APC,
CD20PC7+CD56 PC7, CD10 APC-A750, CD19 APC-A700, CD33 PC5.5, CD5
PB, and CD45 KO. This panel was accredited according to the Ontario Labo-
ratory Accreditation requirements. 
Analysis is illustrated in Figure 1. Various cell subpopulations were mapped

on CD45/SSC plot (A). B-cells were gated on CD19/SSC plot (B). Kappa to
lambda ratio was determined within the total B-cell population (C), CD10+ B-
cells (D,E), and CD5+ B-cells (F,G). B-cell maturation pattern was evaluated
using CD20 vs. CD10 expression (D). CD34+ cells were enumerated and frac-
tions of myeloid and lymphoid CD34+ progenitors were dsetermined on
CD19/CD33 plot (H,I). CD4+ and CD8+ T-lymphocyte subsets were enumer-
ated after gating of CD3+ T-cells on SSC/CD3+CD14ECD plot (J,K). CD14+
monocytes were also counted (J). CD56+ NK cells were counted using CD3 v.
CD20+CD56 plot after B-cells were removed from analysis using Boolean gat-
ing strategy (L). Maturation of granulopoietic and monocytic cells was studied
using CD33 vs. CD14 and CD33 vs. CD10 expression (M,N). CD56 expression
in non-lymphoid populations was investigated (not shown). MDS score was
determined (Figure 1) using CD34+ myeloblast and CD34+ B-progenitor clus-
ter size (O,P), myeloblast vs. lymphocyte CD45 expression (S,T), and granu-
locyte vs. lymphocyte SSC value (R). Results of MDS score were correlated
with morphological and cytogenetic evaluation of BM samples in a selected
group of 70 patients with full clinical information.
Results: In 13 of 226 studied BM samples (5.7%), a minor monotypic B-cell
population was detected corresponding to previously undetected lymphopro-
liferative disorder or monoclonal B-cell lymphocytosis. All but one of 21 reac-
tive BM samples had MDS score<2 (95%). Of 24 patients with cytopenia but
no MDS, 7 (29%) had score 2. MDS score above 2 was not found in these
groups. 22 of 35 (63%) patients where morphology, cytogenetic and clinical
findings were consistent with myelodysplasia, had score 2 or higher. Differ-
ences in scores between the latter and two other groups were statistically sig-
nificant (P<0.0001).

Figure 1.

Summary and Conclusions: Developed 14 antibody 10-color FCM panel is
easy to apply for screening BM samples for aberrant lymphoid populations and
to establish MDS FCM score. Our results confirm the previous reports that
FCM score ≥2 should prompt further investigation for myelodysplastic syn-
drome. However, FCM score 2 has also been found in patients with cytopenia
of other origin. Also, FCM score 2 or lower did not exclude possibility of MDS.
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PLATELET COUNT AND TRANSFUSION-DEPENDENCY AFFECT OVER-
ALL SURVIVAL IN PATIENTS WITH REFRACTORY ANEMIA WITH RING
SIDEROBLASTS AND THROMBOCYTOSIS (RARS-T)
G Kaufman1,*, D Chen2, C Hanson2, M Elliott3, A Wolanskyj3, W Hogan3,
M Patnaik3, M Litzow3, A Tefferi3, A Al-Kali3
1Internal Medicine, 2Hematopathology, 3Hematology, Mayo Clinic, Rochester,
United States

Background: Among the overlap myelodysplastic/myeloproliferative disor-
ders, refractory anemia with ring sideroblasts and thrombocytosis (RARS-T)
exists as a rare and provisional entity first defined in 2001 by the World Health
Organization (WHO). Limited data exist on the impact of various clinical char-
acteristics on patients’ morbidity and overall survival (OS). Thus, in contrast to
myelodysplastic syndromes (MDS) and myeloproliferative neoplasms (MPN)
there is no validated prognostic model for RARS-T.
Aims: To evaluate clinical prognostic models for patients (pts) diagnosed with
RARS-T.
Methods: A retrospective chart review of all pts diagnosed with WHO-defined
RARS-T at Mayo Clinic Rochester between 2001 and 2013 was done. All demo-
graphic and clinical information including age, gender, hematological labs, and
bone marrow biopsy results were obtained from medical records. IRB approval
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was obtained in accordance with the Helsinki declaration. Comparison between
medians was done using Wilcoxon test, between two groups using the t-test,
and survival calculations per Kaplan-Meier estimates was done with JMP v.9.
Results: Nineteen pts meeting WHO criteria for RARS-T (with platelets
>450¥109/L) were identified. Median age at diagnosis was 72 years, 58% of pts
were male. Median follow up was 367 days (range, 2-1815), hemoglobin 9.5
mg/dL, and platelets were 642¥109/L (range, 470-1465). Eighty-three percent
had diploid cytogenetics, median ring sideroblasts (RS) in the marrow were 50%
(range, 20-90%). Out of 13 pts tested, JAK2V617F mutation was positive in
62%. Fifty-three percent of pts received exogenous erythropoietin, 37%
received hydroxyurea and 16% received lenalidomide. All 3 pts who had
lenalidomide responded with hematological improvement (at 6 and 11 months
of therapy), and one had complete remission (at 6 months of therapy). Only 1
pt (5%) had a thrombotic event (myocardial infarction). Median overall survival
was not reached, without anyone progressing to acute leukemia. JAK2V617F
positivity in pts was associated with higher platelet count (764 vs 561, P=0.04),
lower RS% (35 vs 58%, P=0.14), but had no effect on OS (P=0.08). On multi-
variate analysis, both platelet count at diagnosis (P=0.04), and transfusion-
dependency (P=0.01) affected OS, but not percentage of RS (P=0.14). None
of the existing models for MDS (international prognostic scoring system -IPSS,
IPSS-revised) or myelofibrosis (IPSS) were able to predict OS in RARS-T pts.
Summary and Conclusions: JAK2V617F mutation was present in 62% of
RARS-T pts, but did not affect OS. Platelet count at diagnosis and transfusion-
dependency, but not percentage of RS in the bone marrow, affect OS in RARS-
T. None of the existing prognostic models for MDS or myelofibrosis predicted
OS in pts with RARS-T. Lenalidomide had favorable activity in some pts. These
results support RARS-T being a distinct clinicopathologic entity.
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A PROSPECTIVE PHASE II STUDY OF ATG-CYCLOSPORINE A FOR
ADULT SEVERE APLASTIC ANEMIA: MEDIAN 8-YEAR FOLLOW-UP DATA
H Kim1,*, K Lee2, Y Joo3, J Lee2, D Kim2, W Lee4, J Park1, J Lee2
1Division of Hematology and Hematological Malignancies, ULSAN UNIVERSI-
TY HOSPITAL, UNIVERSITY OF ULSAN COLLEGE OF MEDICINE, Ulsan,
2Department of Hematology, Asan Medical Center, Seoul, 3Department of
Hematology/Oncology, Haeundae Paik Hospital, Inje University, 4Department
of Hematology/Oncology, Busan Paik Hospital, Inje University, Busan, Korea,
Republic of Korea

Background: Antithymocyte globuline (ATG) combined with cyclosporine A
(CsA) is a standard immunosuppressive therapy (IST) for severe or transfusion-
dependent aplastic anemia (sAA) in patients who are not suitable for allogene-
ic hematopoietic cell transplantation (alloHCT). Response rate to standard IST
regimens seemed inferior and long-term follow-up data are rare in Korean pop-
ulation. 
Aims: We conducted a prospective phase II study of ATG-CsA for adult sAA.
Here we present long-term follow-up results.
Methods: Patients were idiopathic or secondary sAA over 15 years old. Thy-
moglobulin was infused at 2.5 mg/kg/d for 5 consecutive days. Horse ATG
2.5mg/kg/d for 4 days or horse ALG 10mg/kg/d for 5 days were used as alter-
natives of thymoglobulin. Cyclosporine administration was adjusted according
to the plasma level and the change of renal function for three to six months. 
Results: Total 83 patients were enrolled. The median age was 44 (range 15-
78) years old. All patients were idiopathic sAA except for 2 patients (virus in one
and drug in one patient). The median follow-up was 92.2 (range 15.72-136.1)
months in survivors and 63.4 (range 0.1-136.1) months in all patients. Horse
ATG, rabbit ATG and horse lymphoglobulin were used in 48 (57.8%), 29
(34.9%) and 6 (7.2%), respectively. Maximal responses were CR in 23 (27.7%),
PR in 21 (25.3%), no response (NR) in 31 (37.3%) and not evaluable (NE) in
8 (9.6%) patients. Therefore maximal overall response rate (ORR) was 53.0%.
There was no difference in terms of maximal ORR (59.3% vs. 41.4%; P=0.120),
but significant difference in terms of maximal CR rate (37.0% vs. 10.3%;
P=0.010) between horse ATG and rabbit ATG. Also there was significantly low
cumulative incidence of maximal ORR in rabbit ATG (45.5%) compared with
horse ATG (72.1%; P=0.009). ORRs in horse ATG were significantly higher
compared with those in rabbit ATG at 3M (P=0.003) and 6M (P=0.005). How-
ever the differences were not significant at 12M (P=0.226), 18M (P=0.639) and
24M (P=0.359). Maximal ORR and CR were not affected by PNH clone
(P=0.966 and P=0.151, respectively). There was a trend of better ORR in trans-
fused-dependent AA (Tf-AA) compared with severe/very severe AA (S/V-AA;
69.6% vs. 46.7%; P=0.061). However, there was no difference in terms of CR
and ORR at last follow-up between horse and rabbit ATG (P=0.586 and
P=0.653, respectively). Also there was no difference between Tf-AA and S/V-
AA in terms of CR and ORR (P=0.377 and P=0.653). There were no impact of
ALC and ANC on ORR at various cut-off levels. Sixteen patients without any
response received alloHCT. Relapse was found in 11/44 (25.0%) patients.
Relapse rates seemed slightly higher in horse ATG (29.4%) than in rabbit ATG
(10.0%) without any statistical significance (P=0.408). The 5-year and 10-year
overall survival rates were 64.6% and 62.4%, respectively among patients who
did not received alloHCT. There was no survival difference between horse and
rabbit ATG (P=0.778).

Summary and Conclusions: Horse ATG seemed responding rapidly than rab-
bit ATG in adult sAA. However, overall response rates, relapse rates and over-
all survival were similar.

P733

IMPACT OF THE PROLIFERATION INDEX OF SPECIFIC BONE MARROW
CELL COMPARTMENTS FROM MYELODYSPLASTIC SYNDROMES IN
THE MONITORIZATION OF THE DISEASE: A PILOT STUDY
S Matarraz1,*, C Teodosio2, M Jara-Acevedo2, J Flores-Montero2, A Lopez2,
C Cerveró3, C Salvador4, O Gutierrez5, M Gonzalez-Silva6, A Orfao1
1Medicine, 2Centro de Investigación del Cáncer (IBMCC, CSIC-USAL) and
IBSAL, Salamanca, 3Servicio de Hematologia, Hospital Virgen de la Luz, Cuen-
ca, 4Servicio de Hematologia, Hospital Miguel Servet, Zaragoza, 5Servicio de
Hematologia, Hospital Rio Hortega, Valladolid, 6Servicio de Hematologia, Hos-
pital de la Linea, Cadiz, Spain

Background: We have recently reported in MDS that the presence of
decreased proliferation index (PI) among bone marrow (BM) non-lymphoid
CD34+precursors and nucleated red blood cells (NRBC) is significantly asso-
ciated with adverse disease features, shorter overall survival and transforma-
tion to AML, even when low- and high-risk MDS patients are separately con-
sidered.
Aims: Here we study the PI of different BM cell compartments from MDS patients
(n=28) both at diagnosis and at different follow-up controls in order to investigate
the proliferation behaviour of these cells during patient monitorization.
Methods: A total of 24 patients with a final diagnostic of MDS were analysed
both at diagnosis and at different follow-up BM when they had achieved (par-
tial or complete) morphological and cytogenetic remission or they relapsed with
more advanced disease at the time of follow-up. Initially, these 24 patients were
diagnosed of RCMD, 7; RAEB1, 11; RAEB2, 6. Eleven of these 24 patients
(RCMD, 3; RAEB-1, 6; RAEB-2, 2) had the same or less advanced WHO diag-
nostic subtype at follow-up compared to baseline control, while 13 (RCMD, 4;
RAEB-1, 5; RAEB-2, 4) presented with more advanced disease than at diag-
nosis.
Results: Follow-up studies from all MDS patients showed decreased PI of
overall BM cells –from 7% to 6%; P=0.04- due to decreased PI among non-lym-
phoid CD34+ cells –from 14% to 6%; P=0.01-, CD13hi/CD11b- neutrophil pre-
cursors –from 14.5% to 8%; P=0.005- and NRBC –from 25% to 15%; P=0.01-
vs. those found at diagnosis. Of note, no differences were found in the PI from
patients with similar WHO diagnostic at baseline and at follow-up (n=11) in any
BM cell population. However, as expected, markedly decreased PI were found
in cases with more advanced disease at the last follow-up (n=13), among non-
lymphoid CD34+ cells –from 15% to 4%; P=0.007-, CD13hi/CD11b- neutrophil
precursors –from 15.5% to 8%; P=0.03-, CD13lo/int/CD11b- neutrophil precur-
sors –from 20.5% to 12%; P=0.03- and NRBC –from 27% to 13%; P=0.003- vs.
those found at diagnosis. Furthermore, in detail, among patients with an initial
diagnostic of low-risk MDS (n=9), those who evolved to intermediate-risk MDS
(n=4) depicted at follow-up a significant decrease of the PI among whole BM
cells –from 9% to 5%; P=0.05-, non-lymphoid CD34+ cells –from 17% to 6%;
P=0.03-, CD13hi/CD11b- neutrophil precursors –from 18% to 8%; P=0.03- and
NRBC –from 30.5% to 14.5%; P=0.03-. In line with this, low-risk patients evolv-
ing to advanced MDS/AML (n=5) showed at follow-up a more marked decrease
of the proliferation of non-lymphoid CD34+ cells (P<0.001), CD13hi/CD11b- and
CD13lo/int/CD11b- neutrophil precursors (P=0.02) and NRBC (P=0.003). Con-
versely, in patients with advanced MDS (RAEB-2; n=4) at diagnostic evolving
to AML at follow-up, no differences were found in the PI of any BM cell popu-
lation due to achievement of minimal proliferation rates already at baseline.
However, those cases with advanced MDS (RAEB-2) who evolved vs. those
not evolving to AML depicted already at diagnosis a tendency toward lower PI
among whole BM cells (4.6% vs. 8.5%), non-lymphoid CD34+ cells (3% vs. 8%)
and NRBC (16.5% vs. 26%), although due to the low number of cases statisti-
cal significance was not reached. 
Summary and Conclusions: The assessment of the PI among specific BM cell
compartments may help identifying MDS patients with progression-associated
proliferation features, even among cases presenting with decreased BM blast
cells at follow-up and might also be useful to identify MDS patients with
favourable vs. unfavourable response to different treatment strategies.
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BENEFITS OF THE USE OF AZACITDINE IN PATIENTS WITH AML
REFRACTORY OR RELAPSED AFTER INTENSIVE CHEMOTHERAPY
G Giagnuolo1, C Cerchione1,1,*, P Angelillo1, O Vitagliano1, N Pugliese1,
L Marano1, G Battipaglia1, S Avilia1, F Alfinito1, Giuseppe Cerciello1, Fabrizio
Pane1
1Hematology, AOU “Federico II”, Napoli, Italy

Background: Azacitine (AZA) is a demethylating agent approved for the treat-
ment of patient with intermediate-2 (Int-2) or high-risk myelodysplastic syn-
dromes (MDS), chronic myelomonocytic leukaemia, acute myeloid leukaemia
(AML) with 20-30% blasts. Subcutaneous therapy with AZA, compared with
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conventional care regimens (CCRs), prolongs median survival, delays pro-
gression to AML, reduces transfusion needs in MDS in the Int-2 and high risk
groups. AZA prolongs median overall survival (OS) in old patients with low BM
blasts AML and reduces toxicity.
Aims: Our intent is to suggest as AZA therapy could prolong OS, reduce
adverse events and improve quality of life in patients with AML
refractory/relapsed after intensive chemotherapy (IC). As well known, median
OS in this subset of patients is about 3 months, when treated with CCRs, with
few chances to achieve complete remission and a high risk to experience great
toxicity.
Methods: Here we report our experience about the AZA therapy in 17 patients
(8 MDS and 9 AML) 6 MDS patients were in the Int-2 risk group, 2 in the high,
2 AML were de novo, 2 secondary to MDS, 3 refractory and 2 relapsed after
IC; three refractory patients have been treated with Clofarabine and Aracytin
(Ara-C-), Fludarabine, Ara-C and Idarubicine and low dose Ara-C respective-
ly; two patients relapsed one after Ara-C and Daunorubicine therapy and one
after Ara-C, Ethoposide, Daunorubucine treatment and Au-BMT. All AML
patients were unfit for other CCRs. Median age was 77 years and BM blasts
count was 34% (range3,5-96%); all patients were transfusion dependent (medi-
an Hb8,5 g/dl, range7,0-10 g/dl), granulocyte count was 1896/mmc (+/-
3142)and Plt 92400/mmc (+/-73800). AML and MDS patients received AZA
subcutaneously for 7 days every month at a dose of 75 mg/m2 daily until dis-
ease progression.
Results: As expected OS in MDS patients was 16 months. One patient with
denovo AML obtained a CR that persists after 7 months, the other one obtained
a PR and died after 9 months. Two patients with secondary AML achieved PR
after 3 courses, one showed disease progression after 12 months and one is
still in PR after 4 months. After three courses of therapy all refractory/relapsed
AML patients (5) showed increased Hb concentration (median9,1 g/dl, range
8-10,6 g/dl) withreduction of transfusion requirements and two of them became
subsequently transfusion indipendent; all patients also achieved improvement
in Plt count (median 138000/mmc,range 39000-350000/mmc). Median BM
blasts countafter 3 courses of AZA therapy was 6%(range 0-21%): 1 patient
obtained CR that persists after 8 courses; 4 patients achieved PR and 2 of them
are still alive in good PR after 4 courses, while 2 patients showed disease pro-
gression after 3 and 9 courses, respectively. During AZA therapy no patient had
relevant infections and none needed hospital admission. After a median follow-
up of 7 months, 7 patients are still alive (1 denovo AML, 2 secondary AML, 4
refractory/relapsed AML).
Summary and Conclusions: AZA is an effective treatment and has an accept-
able safety profile for the treatment of patients with refractory/relapsed AML
unfit for IC. AZA provides a clinical benefit reducing transfusion requirement,
improving quality of life and extending OS. Furthermore, patients treated with
AZA have a lower rate of infectious complications and low toxicity with subse-
quently fewer hospital admissions compared with CCRs-treated patients.
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CURRENT MANAGEMENT OF PATIENTS WITH MYELODYSPLASTIC
SYNDROMES IN A REAL-WORLD SETTING: A SURVEY FROM A REGION-
AL ITALIAN REGISTRY 
E Balleari1,*, L Del Corso1, E Arboscello1, A Bacigalupo1, A Bellodi1, M Berga-
maschi1, G Berisso2, M Brunofranco3, M Cavaliere4, E Cenni1, M Clavio1,
P D’Elia5, A Dominietto1, S Favorini1, G Forni6, F Giusto1, M Miglino1, P Minet-
to1, L Mitscheunig1, E Molinari1, F Morelli7, S Napoli 8, I Pierri1, Ponassi1, Rac-
chi9, F Rollandi5, M Scudeletti10, V Sicbaldi1, R Tassara4, M Gobbi1, R Ghio1
1Hematology -Oncology, IRCCS AOU San Martino IST Genova, Genova, 2UO
Medicina Interna- Ospedale Sarzana, ASL 5, Sarzana, 3CTO - Ospedale di
Imperia, ASL1, Imperia, 4UO Medicina Interna- Ospedale Savona, ASL2,
Savona, 5CTO - Ospedale di La Spezia, ASL 5, la Spezia, 6UO Ematologia,
Ospedale Galliera, Genova, 7CTO - Ospedale di Lavagna, ASL4, Lavagna,
8UO Medicina Interna- Ospedale Imperia, ASL1, Imperia, 9UO Oncologia,
Ospedale Villa scassi, Genova, 10UO Medicina Interna- Ospedale Sestri Lev-
ante, ASL4, Sestri Levante, Italy

Background: Myelodysplastic Syndromes (MDS) are commonly associated
with a poor prognosis in “higher-risk” (HR) patients, and an indolent course in
“lower-risk”(LR) patients. Current international Guidelines indicate that manage-
ment’s strategy should be based on evaluation of prognostic score systems
such the International Prognostic Score System (IPSS); however, several dif-
ferent reasons might largely influence in the real life the actual clinical manage-
ment of these patients.
Aims: To examine the “real word” current management strategies and survival
of MDS patients in an unselected Italian population.
Methods: We prospectively collected data regarding management of MDS
patients from Ligurian MDS database, a regional registry established within the
framework of the Italian Network of regional MDS registries.
Results: Data are presented for 293 patients (158 (54%) males and 135 (46%)
females), with a median age of 76 years (range 42-98 years), registered into
the database from 2010 to 2012. Regarding WHO categorization, 32% patients
had RA, 34% RCMD, 5% RARS or RCMD-RS, 3% 5q- syndrome, 6% RAEB-
1, 8% RAEB-2 and 1% MDS-unclassified; 11% remained undetermined. IPSS

was available in 226 (77%) of the patients; within this group, LR (low and inter-
mediate-1 risk) patients were 87% of the total, while HR (intermediate-2 and
high-risk) were 13%. The recently revised form of IPSS (r-IPSS) was calculat-
ed in 225 (77%) of the patients, and it stratified them as follows: very low risk
15%, low risk 43%, intermediate-risk 10%, high-risk 6% and very high-risk 3%.
Transfusion-dependent patients at diagnosis were 56 (19%). Applying WPSS
stratification patients were categorised as follow: 33% very low, 42% low, 13%
intermediate, 9% high and 3% very high risk. As first line treatment, 127 (39,5%)
patients received no treatment or only supporting therapy (mainly transfusions);
138 (48%) received ESAs, alone or with GCSF. Twenty-six (9%) patients were
treated with Azacytidine, 3 (1%) –all with a 5q-syndrome- with lenalidomide; the
remaining 2,5% were treated with immunosuppression or AML-like chemother-
apy. Among the patients who whenever during the course of the disease
required transfusions, 26 (9%) received iron chelation therapy. On December
2012, after a median follow-up of 19 months, the overall survival was 85,2% in
LR group and 54% in HR group, respectively.
Summary and Conclusions: Despite well-established clinical guidelines sug-
gest that treatment of MDS should be based on a reliable prognostic score sys-
tem, this survey shows that in the “real life” MDS remains a disease that is not
always managed accordingly. Almost a quarter of the patients, especially old-
er individuals from peripheral centers, are not categorizable according to IPPS
because of a lack in diagnostic evaluation (mainly cytogenetics). A large pro-
portion of them received no treatment or supporting transfusion only and very
few were treated with iron chelation therapy. A small number received aggres-
sive chemotherapy.
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LONG DURATION OF RESPONSE TO AZACITIDINE IN MYELODYSPLAS-
TIC SYNDROMES. MULTICENTER RETROSPECTIVE STUDY OF 36
PATIENTS
C Finelli1,*, C Clissa1, M Teresa Voso2, M Spiriti3, M Breccia4, G Gaidano5,
M Crugnola6, M Benedetta Giannini7, A Poloni8, C Bosi9, V Naso3, M Y Fol-
lo10, S Mongiorgi10, G Martinelli1, L Cocco10, M Cavo1
1Hematology, Policlinico S.Orsola-Malpighi, Bologna, 2Hematology, Universi-
ty “Cattolica S. Cuore”, 3Hematology, Sant’Andrea Hospital, 4Dpt of Biotech-
nologies and Hematology, University “Sapienza”, Rome, 5Hematology, Uni-
versity of Eastern Piedmont, Novara, 6Hematology and BMT, University of Par-
ma, Parma, 7Oncology, IRST, Meldola (Fo), 8Hematology, Università Politec-
nica delle Marche, Ancona, 9Hematology, Ospedale Civile di Piacenza, Piacen-
za, 10Human Anatomical Sciences, University of Bologna, Bologna, Italy

Background: Although azacitidine (AZA) has proven effective in myelodysplas-
tic syndromes (MDS), the duration of haematological response is limited (medi-
an 13.6 months) (Fenaux, 2009). The French Group (Itzykson 2011) identified
some clinical and haematologic parameters (poor ECOG performance status,
IPSS intermediate and poor risk cytogenetics, circulating blasts, high transfu-
sion need) independently associated with a a poorer outcome, and these 4 cri-
teria were integrated in a 3-group prognostic score, validated in other cohorts
(van der Helm 2011; Breccia 2012). Moreover, a complex karyotype was also
predictive of a shorter duration of response.
Aims: These data prompted us to retrospectively analyse our MDS pts treat-
ed with AZA who showed a favourable long-lasting response (i.e: duration of
response ≥20 months), in order to enucleate the clinical and haematologic fea-
tures of long-responder pts.
Methods: The type of response was defined according to IWG criteria (Cheson
2006): Complete Remission (CR), Marrow CR, Partial Remission (PR), Hema-
tologic Improvement (HI). The response duration was measured from the date
of achievement of a first response, until the date of disease progression or death.
Overall Survival (OS) was measured from the start of AZA treatment.
Results: Thirty-six pts (M/F: 21/15), from nine Institutions, with a median age
of 72 (range 52-84) yrs, showed a response duration ≥20 months. At AZA
onset, WHO diagnosis was: refractory anemia (RA): 2 pts; refractory cytope-
nia with multilineage dysplasia (RCMD): 1 pt; RCMD with ringed sideroblasts
(RCMD-RS): 1 pt; refractory anemia with excess blasts (RAEB)-1: 8 pts; RAEB-
2: 16 pts; cronic myelomonocytic leukemia(CMML): 4 pts; AML with 20-30%
blasts: 3 pts, MDS with fibrosis (MDS-F): 1 pt. Six pts had therapy-related
MDS. IPSS risk was: low: 3 pts; intermediate-1: 7 pts; intermediate-2: 21 pts,
high: 5 pts. IPSS cytogenetic risk was: low: 23 pts (63.9%); intermediate: 7 pts
(19.4%); high: 6 pts (16.7%) (3 with complex karyotypes and 3 with isolated -
7 or 7q-). ECOG-PS was poor (≥2) in 2 pts (5.5%). Transfusion need was high
(≥4 RBC units/8 weeks) in 17 pts (47.2%). Three pts (8.3%) presented circu-
lating blasts. Following Itzykson’s AZA prognostic scoring system, the risk was
low in 14 pts (38.9%), intermediate in 21 pts (58.3%), and high in 1 pt (2.8%),
respectively. The pts received a median of 23.5 cycles of AZA (range: 8-59).
The median number of cyles to any first response was 4 (range: 2-10). The best
response achieved was: CR in 21 pts (58.3%), marrow CR: 4 pts (11.1%), PR
in 2 pts (5.5%), and HI in 9 pts (25%). Cytogenetic remission was achieved in
7 pts (19.4%). The median duration of response was 24.5 (range: 20-88)
months. A significant toxicity (grade >2) was observed in 6 (16.7%) pts. Twen-
ty-two pts (61.1%) are still maintaining hematologic response, 9 pts (25%) are
still alive but discontinued treatment because of disease progression, and 5 pts
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died, for AML (2 pts), infection (1 pt), myocardial infarction (1 pt),cachexy (1 pt),
respectively. Median OS from the start of AZA was 35.5 (range: 22-120)
months.
Summary and Conclusions: Although our data confirm the finding of other
Authors, as the majority of long-responder patients showed pre-treatment
favourable prognostic factors, a long-lasting hematologic response can be
achieved even in a significant fraction of pts presenting one or more poor risk
features (IPSS intermediate or high risk cytogenetics, high transfusion need).
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PROLONGED LOW-DOSE AZACITIDINE SCHEDULE IN HIGH-RISK MDS
PATIENTS: LONG TERM EFFICACY AND RELATIONSHIP WITH MOLEC-
ULAR RESPONSE
C Clissa1,*, C Finelli1, M Follo2, M Stanzani1, C Papayannidis1, A Curti1,
S Paolini1, S Mongiorgi2, L Manzoli2, G Martinelli1, L Cocco2, M Cavo1
1Hematology, Policlinico S. Orsola-Malpighi, 2Human Anatomical Sciences,
University of Bologna, Bologna, Italy

Background: The currently approved azacitidine (AZA) regimen for
myelodysplastic syndromes (MDS)is 75 mg/sqm/die subcutaneously (SC) or
intravenously (IV) for 7 days every 28 days. Recently 3 different AZA dosing
regimens, which avoid week-end dosing, have shown to induce therapeutic
responses consistent with the currently approved schedule (Lyons, 2009). In
particular, one of them, i.e. the AZA 5-2-5 regimen (50 mg/m2/d subcuta-
neously for 5 days, followed by 2 days no treatment, then 50 mg/m2/d for 5
days) allows the administration of a nearly equivalent monthly total dose of
AZA.Moreover, some data suggest the possibility that prolonged exposure to
lower doses of AZA may increase the response rate (Gore, 2006). However,
the community-based study of Lyons mainly involved lower-risk MDS patients
(pts).
Aims: These data prompted us to investigate the therapeutic effect of the
more convenient AZA 5-2-5 regimen in higher-risk MDS pts (i.e.: IPSS risk:
high or intermediate-2).
Methods: From December 2007, in our Institution, 29 IPSS high-or-intermedi-
ate-2 risk MDS pts. (20 males), with a median age of 70 (37-83) yrs, were treat-
ed with the AZA 5-2-5 regimen. Moreover, as our group (Follo, 2009)previous-
ly demonstrated that the inositide signalling pathways, in particular phospho-
inositide-phospholipase C (PI-PLC) beta1, may represent a target for AZA, we
quantified the degree of PI-PLCbeta1 methylation and gene expression before
and during AZA administration in this group of pts, and in a control group of high-
risk pts previously treated with the conventional AZA regimen.
Results: At AZA onset, IPSS risk was: intermediate-2: 23 pts; high: 3 pts; 3
pts, with intermediate-1 IPSS risk, showed other high-risk features (therapy-
related MDS: 2 pts; complex karyotype: 1 pt). IPSS cytogenetic risk was: low:
14 pts; intermediate: 5 pts; high: 10 pts (8 with complex karyotypes and 2 with
isolated -7 or 7q-). Revised IPSS (Greenberg, 2012) was: intermediate: 1 pt;
high: 6 pts; very high: 22 pts. 5 ptspresented circulating blasts. Transfusion
need was high (≥4 RBC units/8 weeks) in 13 pts. ECOG-PS was poor (≥2) in
7 pts. Itzykson’s prognostic risk for outcome after AZA (Blood 2011) was:
low: 4 pts; intermediate: 24 pts; high: 1 pt. The pts received a median num-
ber of 8 (1- 26) AZA cycles. 26 pts (89.6%) received at least 6 cycles of AZA
and were considered evaluable for response, while 2 pts prematurely discon-
tinued AZA because of toxicity or worsening of their clinical conditions, and
1 pt. is still on treatment. Among the 26 evaluable pts, 19 (73%) showed a
favourable response, following IWG criteria (Cheson, 2006): 5 (19.2%) Com-
plete Remission (CR), and 14 (53.8%) Hematologic Improvement (HI). First
response occurred after a median of 3 (2-7) cycles. 4 pts maintained a sta-
ble disease (SD), while the 3 remaining pts showed treatment failure. A sig-
nificant toxicity (grade >2) was observed in 13 (44.8%) pts. The median dura-
tion of response was 12 (1-48) months. Four pts showed a long-lasting
response (≥20 months). The median OS from the start of AZA was 16 (5-51)
months. 16 pts died, 8 because of evolution into Acute Myeloid Leukemia, and
8 for other causes (infection, haemorrhage, heart failure, stroke, suicide). PI-
PLCbeta1 methylation and gene expression appeared to be related to the
therapeutic response, but not to the dose schedule.
Summary and Conclusions: Our data seem to confirm, in a population of
high-risk MDS, the effectiveness, in terms of hematologic and molecular
response, of the more convenient AZA 5-2-5 regimen.
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THE ASSOCIATION OF FREE LEPTIN INDEX AND INSULIN LEVELS WITH
THE OCCURRENCE OF MYELODYSPLASTIC SYNDROMES
M Dalamaga1, A Lekka2, M Triantafilli2,*, J Chamberland3, K Karmaniolas4,
A Dionyssiou-Asteriou1, C Mantzoros3
1Clinical Biochemistry, University of Athens, School of Medicine, Attikon Gen-
eral University Hospital, 2Laboratory of Hematology, NIMTS Hospital, Athens,
Greece, 3Division of Endocrinology, Diabetes and Metabolism, Beth Israel Dea-
coness Medical Center, Harvard Medical School, Boston, United States, 4Inter-
nal Medicine, NIMTS Hospital, Athens, Greece
Background: Recent evidence suggests that obesity may be implicated in the

etiology of hematologic malignancies,including myelogenous leukemia and
myelodysplastic syndromes (MDS). Leptin, and, in particular, free leptin, the bio-
logically important form of leptin, reflecting accurately the body fat mass, reg-
ulates glucose and lipid metabolism by improving insulin sensitivity and reduc-
ing intracellular lipids. We thus attempted to explore whether altered secre-
tion of free leptin in association with insulinemia, a hormonal system linked
with several obesity and insulin resistance associated malignancies includ-
ing leukemia, may underlie this association. 
Aims: In thiscase-control study, we investigated the potential role of free lep-
tin, soluble leptin receptor in the etiopathogenesis of MDS after adjusting for
a potential confounding effect of body mass index (BMI), height, weight, fam-
ily history of lymphohematopoietic cancer (LHC), serum insulin and
adiponectin. We also explored associations between free leptin and estab-
lished MDS prognostic factors.
Methods: Blood samples were collected from 101 cases with incident, his-
tologically confirmed primary MDS, and 101 hospital controls, admitted for
non-neoplastic and non-infectious conditions, matched on gender, age and
year/month of diagnosis (±1 month) between 2004 and 2007. Serum insulin
and serum leptin were determined by radioimmunoassay (Millipore and Lin-
co Research, Inc. respectively). Serum leptin receptor levels (sOB-R) levels
were measured using a commercially available ELISA (BioVendor Laborato-
ry Medicine). Free Leptin Index (FLI) was calculated as the ratio of leptin to
sOBR. The statistical analysis of the data was performed using IBM-SPSS®

version 20 for Windows.
Results: Cases presented significantly higher height and weight than control
subjects (P<0.001), while differences of BMI were only of borderline signifi-
cance (P=0.12). Seruminsulin was significantly higher in cases than in controls
(P=0.005). MDS cases exhibited significantly lower serum levels of sOB-R and
adiponectin than controls (P=0.04 and P<0.001 respectively). Furthermore,
MDS cases presented hypoleptinemia, though not statistically significant at
a=0.05 (P=0.07). In univariate analysis, FLI was similar in both cases and con-
trols (P=0.35). Serum leptin was higher in RAEB and RAEB-t, in high and inter-
mediate-2 risk category of IPSS, and in MDS with an intermediate and poor
prognosis karyotype (P<0.001). In multivariate analysis, subjects in the second
and fourth quartile of FLI presented significantly lower odds for MDS (2nd quar-
tile: OR=0.36, 95% C.I. 0.13-0.95 and 4th quartile: OR=0.08, 95% C.I. 0.02-
0.29) after adjusting for age, gender, date of diagnosis, BMI, family history of
LHC, smoking history, adiponectin and insulin levels. 
Summary and Conclusions: This study raises the hypothesis that the asso-
ciation of lower FLI reflecting overall fat mass, hypoadiponectinemia reflect-
ing visceral obesity and hyperinsulinemia are associated with higher risk of
MDS. Leptin’s major physiological role is to signal inadequate rather than
excess energy stores, and hypoleptinemia found in a small but significant
percentage of obese humans is associated with hyperinsulinemia and
impaired T-cell function. Further mechanistic and interventional studies are
needed to confirm these findings and to explore whether these hormones
mediate the effect of body fat distribution on insulin resistance and myelodys-
plasia risk.
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REAL WORLD USE OF AZACITIDINE IN ELDERLY PATIENTS WITH
MDS/AML–THE SCOTTISH EXPERIENCE 
K Lund1,*, M Drummond1, P Eynaud2, K Fitzsimons2, A Olaiya3, M Copland1
1Haematology, Beatson Oncology Centre, Glasgow, 2Haematology, NHS
Ayrshire & Arran, Ayr, 3Haematology, NHS Grampian, Aberdeen, United King-
dom

Background: The management of elderly patients with MDS and AML pos-
es significant challenges despite considerable attention focused at improving
treatment. Even those who can tolerate standard induction treatment have
significantly inferior outcomes (AML 5yr overall survival rates of 3-8% in over
60s compared to 50% in younger patients).1 Azacitidine has shown promise
in this context with reports of superior response rates and improved survival
when compared to standard therapy.2,3
Aims: Azacitidine received National Institute of Clinical Excellence (NICE)
endorsement in the United Kingdom in March 2011 and its use was facilitat-
ed in Scotland following approval by the Scottish Medicines Consortium
(SMC) in September 2011. However, lack of consensus remains regarding
the value of Azacitidine given that it confers significant toxicity. This study was
performed to investigate the use of the drug in a “real life” setting.
Results: We report a retrospective analysis of 42 patients with MDS (n=19),
AML (n=19) and CMML (n=4) treated with Azacitidine in Scotland between
2008 and 2012. Median age of patients was 72 yrs. 45.2% (n=19) patients
received the drug as first line treatment and 26.2% (n=11) as maintenance
therapy following remission induction using standard chemotherapy of which
7 patients received Azacitidine in the context of the National Cancer Research
Institute (NCRI) AML 16 trial (www.aml16.bham.ac.uk). 26.2% (n=11) patients
were treated with Azacitidine as second/third line therapy, with 4.8% (n=2)
treated as a bridge to stem cell transplant. Patients received a median of 4
cycles of treatment. Overall response rate was 31% (n=13); complete
response in 9.5% (n=4) and mono- or bilineage haematological improvement
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in 21.5% (n=9). 50% (n=21) showed no response or progressed whilst on
therapy. 54.7% (n=23) patients required admission to hospital for manage-
ment of drug-related complication. Moderate or severe gastrointestinal and
dermatological toxicity was reported in 14.3% (n=6) and 19% (n=8) cases
respectively. 61.9% (n=26) patients experienced infective complications and
sepsis-associated deaths occurred in 14.3% (n=6). Median survival had not
been reached at a median follow-up of 6 months (range 1-44 months) and
all cause mortality was 45.2% (n=19). 
Summary and Conclusions: In the “real world” setting Azacitidine is used
in multiple therapeutic contexts. Consequently published studies may not
reflect the drug’s effect on unfit, often heavily pre-treated, patients. Whilst
Azacitidine undoubtedly improves the quality of life of a small cohort of
patients, its durability is often short-lived and its toxicity should not be under-
estimated. The significant levels of sepsis reported in this analysis suggest
that Azacitidine should be used with caution in patients perceived to be at par-
ticular risk of infection. Its role as a consolidation treatment for older patients
following successful induction therapy is currently being explored. 
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MODELLING THE LONG-TERM SURVIVAL OF PATIENTS WITH
MYELODYSPLASTIC SYNDROME (MDS) DEL (5Q) TREATED WITH
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Background: Myelodysplastic syndrome (MDS) are a group of malignant
hematological disorders in which the bone marrow function is abnormal and
produces insufficient numbers of mature blood cells necessitating frequent
blood transfusions in some cases. Lenalidomide is an immunomodulatory
(IMiD) derivative, approved in the US in 2005 for the treatment of patients with
transfusion-dependent anemia due to low or int-1 risk MDS associated with
a del5q cytogenetic abnormality with or without additional cytogenetic abnor-
malities. The aim of treatment with lenalidomide is to achieve transfusion
independence (TI). A similar indication is currently under review for approval
in Europe. In UK, where there are no licensed treatments, current options
consist of: blood transfusions, growth factors and antibiotics - best support-
ive care (BSC). The efficacy and safety of lenalidomide (10mg and 5mg dos-
es) has been demonstrated in two trials in MDS patients with del5q, MDS004:
a randomized placebo-controlled trial and MDS003: a single arm trial. Results
previously presented from analysis of the MDS003 and MDS004 trials
showed that patients who achieved TI for at least 26 weeks had a 64% reduc-
tion in risk of death.
Aims: In order to carry out an economic evaluation mean survival is required.
This work aims to estimate the impact of lenalidomide on long-term mean sur-
vival of low and int-1 risk MDS del5q transfusion dependent patients com-
pared to patients on BSC, based on MDS003 and MDS004 trial data and pub-
lished literature. BSC is defined, based on UK treatment patterns, as 72% of
patients receiving only transfusions and 28% receiving ESA followed by G-
CSF if there is no response to ESA.
Methods: As TI has previously been identified as a prognostic factor in MDS,
for this analysis overall survival (OS) was modeled based entirely upon the
probability of becoming TI, regardless of the treatment received. The probabil-
ity of achieving TI for ≥182 days was taken from MDS004 for lenalidomide
10mg and transfusion only (placebo) patients and from Hellström-Lindberg’s
predictive model for ESA and G-CSF. OS is modeled for BSC and lenalidomide,
for patients who did not progress to AML, using parametric curves based upon
whether patients achieved TI. Weibull, exponential, lognormal, loglogistic and
extreme value curves were fitted to combined trial data across all trial arms.
Weibull curves were found to provide the best fit (based on AIC, BIC and inte-
grated brier score). The rate of progression to AML was also modeled using
parametric curves based upon whether patients achieved TI with weibull curves
again providing the best fit. For patients who progressed to AML OS curves
were taken from published literature, as not enough patients progressed to
AML and died within the trials to enable this to be modeled directly.
Results: Consistent with the trials, within the model more patients were pre-
dicted to become TI with lenalidomide: 60.9% vs. 8.4% for BSC. Based upon
this increase in TI the model predicts a mean OS of 5.7 years for patients
treated with lenalidomide (median 4.7 years) vs. a mean OS of 4.6 years for
patients receiving BSC (median 4.5 years). A comparison of model and trial
results is shown in the Figure 1. Using probabilistic analysis sampling10,000
model iterations lenalidomide improved survival in 99.9% of cases.
Summary and Conclusions: TI has been demonstrated to be an independ-
ent prognostic factor in MDS patients. This analysis shows that the increase
in TI associated with lenalidomide treatment of MDS del5q patients results
in an increase in mean survival of over 1 year when compared to BSC.

Figure 1.
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ANALYSIS OF RESPONSE TO ERYTHROPOYESIS STIMULATING
AGENTS (ESAS) IN 114 MYELODYSPLASTIC SYNDROME (MDS)
PATIENTS FROM REGISTRO CAMPANO DELLE MIELODISPLASIE
F Alfinito1,*, O Vitagliano1, C Cerchione1, G Giagnuolo1, I Soriente2, A D’Ar-
co2, P Danise2, F Pane1
1Medicina Clinica e Chirurgia, University of Naples “Federico II”, Napoli, 2Oncol-
ogy/Hematogy, Umberto I Hospital, Nocera Inferiore (SA), Italy

Background: Anemia is one of the main problems of MDS patients even in
absence of transfusion need. The great majority of MDS patients are old and
numerous comorbidities characterize their clinical features, anemia significant-
ly worsens their quality and expectancy of life. ESAs is considered first line ther-
apy in anemic MDS patients and there is an increased tendency to its employ-
ment in the earlier stage of the disease.
Aims: The aim of this work is to evaluate clinical response to ESAs therapy in
a cohort of anemic MDS patients, no transfusion dependent, enrolled in a
regional retrospective register, RECAMDS (Registro Campano delle Mielodis-
plasie), a subgroup of the Italian MDS Register, focusing on WHO classifica-
tion and IPSS risk stratification.
Methods: We have retrospectively considered 114 anemic MDS patients (M/F
55/59, median age 77±9.1, WHO 43 RA, 17 RARS, 39 RCMD, 8 RAEB, 7
MDS with del 5q, risk assessment:53 low,58 Int-1, 3 Int-2), not transfusion-
dependent and treated with ESAs (a or β EPO 40000/80000 or 30000/60000
U/weekly respectively) from 2006 to 2012. We analyzed data at three and six
months of treatment: responses were evaluated according to IWG criteria2006;
in the responders patients we evaluated median interval from diagnosis, serum
erythropoietin concentration at the beginning of therapy, time to response,
duration of response and relationship with WHO subgroups. Statistical analy-
sis was performed applying ANOVA, t Student and c2 tests.
Results: 28 patients under study were treated with standard dose of a erythro-
poietin (40.000 IU weekly) and 12 received a high dose (80000 weekly), the
remaining 70 were treated with β erythropoietin: 56 with a weekly standard dose
of 30.000IU and 14 with high dose (60000IU weekly). ESA therapy was started
at mean Hb concentration of 9.50 g/dl (±1.5) with EPO serum level of
64mU/L±79.6 after a mean of six months (1-118) from diagnosis. The global
response rate was 84% (96/114): 88/114 patients achieved response after three
months, other 8 patients achieved a significant response after six months of ther-
apy (4 AR, 1RARS,2 RCMD, 1 MDS 5q-). 40 patients (38%) lost the response
after a mean of 18 months (3-84) while 74 (65%) are still on treatment without
transfusion need after a median time of 25 months (3-96). WHO classification of
non responders patients identified 7 AR,4 RARS,5 RCMD, 1 AREB, 1Del 5q and
their EPO level was 173 mU/L ±143.93 while in the responders subgroup it was
47.28 mU/L ±48.6, with statistical difference between the two groups. The WHO
subgroups did not exhibited different profiles of response. It is noteworthy that in
a subgroup of anemic patients (7) with 5q deletion, not transfusion dependent,
we observed a good response to ESA treatment in the majority of them (6/7), 5/6
achieved response after three months and 1 after six, all responder 5q- patients
(3 5q- syndromes,3 RA, 1RCMD) are still responsive with a median time of 34
months (range 8-96 months).
Summary and Conclusions: As well known ESAs therapy can be considered a
successful treatment in MDS patients in low risk group where, as first line thera-
py, delays the need for RBC transfusion hypothetically by slowing the disease
course thus suggesting their employment in the earlier stages of the disease.
Here we report a good response to ESA treatment also in more advanced stage
of MDS (INT1 and INT 2) and in a subgroup of 5q- MDS generally reported as bad
responders to such treatment, further studies will evaluate if this good response
will delay transfusion requirement and subsequent lenalidomide therapy.
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INFLAMMATION INDICES IN MYELODISPLASTIC SYNDROMES AT DIAG-
NOSIS 
A Sanna1,*, A Gozzini1, F Buchi1, E Masala1, A Valencia1, A Bosi1, V Santini1
1Hematology, University of Florence, Florence, Italy
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Background: Myelodisplastic syndromes (MDS) are a group of heterogeneous
diseases characterized by peripheral cytopenias and hypercellular bone mar-
row. MDS usually affect elderly patients, and they often had other comorbi-
dies. The role of inflammation in MDS is still under explored.It has been recent-
ly observed a correlation of inflammation indexes with outcome.
Aims: We evaluated the impact of 5 common inflammation index, ferritin, alpha
1 glycoprotein (a1g), alpha 1 antripsin (a1a), C reactive protein (CRP) and
aptoglobin (apto) on overall survival (OS) and their correlation with WHO 2008
classification, IPSS risk and presentation CBC.
Methods: We collected data from 79 consecutive MDS outpatients diagnosed
in the Hematology Unit of the University of Florence. Patients were classified
according to WHO classification as follow: 17 RA, 3 RARS, 30 RCMD, 11
RAEB1, 5 RAEB2, 8 AML <30% of blasts and 5 CMML, and prognostic score
was evaluated according to IPSS as follow: 34 low risk, 33 intermediate1, 4
intermediate 2 and 8 high risk. Median age was 75 years (range...), 43% were
female (34/45 F/M). Median follow up was 11 months.
Results: Median value of all the indexes we analysed was within the limits of
our laboratory exam. Median value of a1g was 0.89 ±0.33 g/L, 12 patients had
a1g level above normal value (n.v.) (n.v 0.5-1.2 g/L), median value of a1a was
1.6 ±0.44 g/L, 12 patients had a1a above n.v. (n.v. 0.9-2 g/l), median value of
apto was 0.82±0.72 g/L, 5 patients had apto level above n.v. (n.v.0.3-2 g/L),
median value of ferritin was 229±826 ng/mL, 28 patients had ferritin level above
n.v. (20-300 ng/mL), only 17 patients had CRP level above the normal limit (9
mg/L. Analysis of variance among different WHO subtypes and in IPSS indi-
cated that there was no statistical difference among different subtypes of MDS.
The average value of parameters were uniformly distributed among WHO and
IPSS subtypes. There were some interesting correlations. Ferritin was inverse-
ly correlated with hemoglobin levels (P<0.001, r=-0.366), apto was directly cor-
related with hemoglobin level (P=0.045 r=0.236) and with a1g (P=0.000,
r=0.461), a1g was also directly correlated with absolute neutrophils count
(P=0.045 r=0.236) and with a1a (P=0.000, r=0.536). Regarding the association
with outcome, we compared MDS patients with normal to those with abnormal
values. We observed that MDS patients with abnormal ferritin had a median OS
of14,6 month while median was not reached at 40 months for the group with
normal value of ferritin (P=0.041). We had the same observation for CRP (14
months median OS vs. not reached) (P=0.018) and for a1a (OS 12 months vs
32 months) (P=0.005). There was no significant difference in OS between the
MDS patients with normal and abnormal a1g and apto.
Summary and Conclusions: Although the increase of inflammation markers
is not a common feature of MDS at diagnosis our basic analysis indicated that
in all MDS, irrespective of IPSS risk, there is a strict correlation with survival for
ferritin, alfa 1antripsin and C reactive protein, possibly indicating a role of inflam-
matory cytokines in determining the history of the disease Further studies are
warranted to support this observation and implement our aramamentarium to
define MDS prognosis.
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RISK SCORING SYSTEM USING IPSS-R, LDH AND PERFORMANCE STA-
TUS TO PREDICT THE OUTCOMES OF PATIENTS WITH LOWER RISK
MYELODYSPLASTIC SYNDROME TREATED WITH HYPOMETHYLATING
AGENTS
S Sohn1,*, J Moon1, Y Lee1, S Lim2, S Bae3, M Hyun4
1Hematology, Kyungpoon Natl. Univ. Hospital, Daegu, 2Hematology, Chung-
buk National University Hospital, ChunJu, 3Hematology, Daegu Catholic Uni-
versity Medical Center, 4Hematology, YeoungNam Univ. Hospital, Daegu,
Korea, Republic of Korea

Background: Prognosis of patients with myelodysplastic syndrome (MDS) can
be calculated using a number of scoring systems. The most commonly used
system is the International Prognostic Scoring System (IPSS), and the treatment
decision using hypomethylating agents (HMA) has been based on IPSS risk
groups. HMA has been known to improve the treatment outcomes of patients
with the IPSS lower risk [low and intermediate-1 (INT-1)] groups. However,
some of the patients showed the deteriorating course even though they were
categorized to lower risk IPSS.
Aims: In the current study, we revised the original IPSS lower risk to know
whether it could further discriminate the prognosis of the IPSS lower risk MDS
patients treated with HMA, and to propose a ‘Risk scoring system’ using the
variables known to be related with the outcome of lower risk MDS patients.
Methods: The data of 68 patients with lower risk MDS receiving HMA treatment
were retrospectively reviewed. The IPSS risk groups were revised into IPSS-
R. The overall survival (OS) rate among the IPSS-R risk groups and other clin-
ical variables were analyzed, and prognostic power was calculated using Cox-
hazard models.
Results: HMA were treated with median 4 cycles (range 1-22). Azacitidine was
used in 57 patients (83.8%) and decitabine in 11 (16.2%). Baseline LDH were
increased in 16 patients (23.5%), and ECOG performance status (PS) were 0-
1 in 51 patients (75.0%) and 2 in 17 (25.0%). IPSS low risk and INT-1 risk were
7 patients (10.3%) and 61 (89.7%), respectively. The patients with IPSS were
revised into IPSS-R as followes; 15 patients (22.1%) as low, 33 (48.5%) INT,
19 (27.9%) high, and 1 (1.5%) very high. The OS rate were not different

between original IPSS-low and INT-1 (P=0.400). However, OS of the low risk
group defined by IPSS-R was significantly better than other risk groups [haz-
ard ratio (HR) 3.128, P=0.033]. Among the other clinical variables, female sex
(HR 0.453, P=0.037), ECOG PS 2 (HR 2.130, P=0.042), and increase LDH (HR
3.049, P=0.003) were related to OS in the univariate analyses. In the multivari-
ate analysis, increased LDH (HR 2.868, P=0.008), IPSS-R low risk (HR 2.976,
P=0.051), and ECOG PS 2 (HR 2.159, P=0.051) affected the outcomes of
patients treated with HMAs. 
Finally, weighted risk scores were designated based on HR and significance
as folllows: IPSS-R low (score 1), ECOG-PS 2 (score 1), and increased LDH
(score 2). According to this ‘Risk scoring system’, 10 patients (14.7%) were
score 0, 30 (44.1%) score1, 14 (20.6%) score2, 12 (17.6%) score3, and 2
(2.9%) score 4. The 3-yr OS rate were significantly different between each
groups: 88.9±10.5% in score 0 (n=10), 28.3.±9.7% in score 1-2 (n=44), and 0%
in score ≥3 (n=14) (Figure 1).

Figure 1.

Summary and Conclusions: The risk scoring system based on IPSS-R, base-
line LDH, and ECOG PS could discriminated further among the original IPSS
lower risk patients, which need to be validated in the larger cohorts. Further-
more, to define the beneficial effect of HMA for each risk groups should be
evaluated by comparing the treatment-naive patients with comparable patient
populations.
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PAROXYSMAL NOCTURNAL HEMOGLOBINURIA CLONE: DIAGNOSTIC
AND CLASSIFICATION OF 103 BRAZILIAN PATIENTS
A Azambuja1,*, M Malvezzi1, L Medeiros2, M Oliveira2, M Bittencourt2, A Orfao3,
R Pasquini2
1Hematology and Flow cytometry, 2Bone Marrow transplantation, Universidade
Federal do Paraná, Curitiba, Brazil, 3Hematology and Flow cytometry, Univer-
sidad de Salamanca, Salamanca, Spain

Background: Paroxysmal nocturnal hemoglobinuria (PNH) is an acquired
chronic hemolytic anemia, which often manifests with peripheral blood cytope-
nias and thrombosis. The patients with PNH have acquired mutations in the
phosphatidylinositol glycan class-A (PIG-A) gene, which causes the lack of
Glycosylphosphatidylinositol-anchored complement regulatory proteins (GPI-
AP) on hematopoietic cells. The clinical course of the disease is highly variable.
Aims: We retrospectively reviewed 103 PNH cases referred to our hospital
from December 1999 through December 2011 to assess clinical presentations,
thrombosis, survival, difference among subcategories, and clinical significance
of PNH clone size. 
Methods: The diagnosis of PNH was established by detection of the positive
PNH clone by Flow Cytometry (FCM). The proteins studied were CD55 and
CD59 on erythrocytes, neutrophils and monocytes, CD16, CD24 and CD66b
on neutrophils and CD14 on monocytes.The presence of a clone was defined
as the presence of GPI-AP greater than 0,1% of neutrophils or red cells, and
the size of the clone was defined by the highest level of red blood cells and neu-
trophils lacking GPI-anchored proteins. Patients with severe and moderated AA,
MDS or AML were subclassified according to literature.
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Results: 103 patients with PNH clone were included into this study. The medi-
an age at presentation was 24.1 years (5.5–62 years). Hemoglobinuria as the
initial symptomatic manifestation were seen in 23.2% of the patients, while the
frequencies of infectious (46.6%) and bleeding symptoms (47.1%) were high-
er than other series. 17 (16,5%) patients developed thrombosis during moni-
toring. 101 patients presented with peripheral blood abnormalities: 83 (80,6%)
had pancytopenia, 12 (15,2%) anemia and thrombocytopenia, and 4 (3,9%)
anemia with leucopenia. The median hemoglobin level were 88g/L (38-145
g/L; normal range, 120-160 g/L), median ANC of 0.94×109/L (0.26-1.45×109/L;
normal range; 2-11¥109/L), and with median PLT of 25×109/L (2-294×109/L;
normal range, 120-400×109/L). The median LDH were 328U/L (30-7970U/L,
normal range 190-240U/L). 86,4% had hypocelular bone marrow. The cohort
of patients were divided into subcategories of classic PNH (10 patients),
PNH/AA (39 patients), and PNH-sc/AA (54 patients) based on the proposed
PNH working clinical classification. 26 patients developed hemolysis after 2.35
years (median) after AA diagnosis. The overall survival at 10 years after diag-
nosis estimated by Kaplan–Meier was 81.7%, but PNH-sc/AA patients had
lower OS (76,5%). There are significant differences in terms of median age, size
of PNH clones, clinical symptoms, and peripheral blood cell counts among the
three subcategories, especially between classic PNH and PNH-sc/AA subcat-
egories. PNH clone size in erythrocytes and granulocytes were significantly dif-
ferent among the three subcategories (P<0.001), since the median percentages
were respectively: 0,04% (0-10%) and 7.3% (6.4-19.0%) in PNH-sc/AA;15,8%
(14-52%) and 63% (56-78%) in PNH/AA, and 82,2% (89.7-92.2%) and 98.0%
(86.7-98.4%) in classic PNH. There were statistical difference in the variables
platelets (P=0,001), LDH (P=0,002) and in the median percentages of PNH
clone in neutrophils and erythrocytes among patients with or without thrombot-
ic event, respectively neutrophils=92.7% (3.4%>100%) versus 21.5%
(0.25%>99.9%), P<0,001, and erythrocytes=31.8% (0-100%) versus 1.2% (0-
100%), P=0,008.
Summary and Conclusions: In conclusion, these retrospective review 103
PNH patients over a 10-year period represented the largest collection of such
patients based on a single center in Brazil. It provided us useful information to
understand the disease since our results confirmed the suggestion that large
PNH clone are associated with increased risks for hemolytic form and throm-
bosis, even in patients with bone marrow failure, whereas small PNH clone is
associated with a non-hemolytic form of the disease. 
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ERYTHROPOIETIC ASPECTS IN MDS PATIENTS RESPONDERS TO ESAS
TREATMENT
P Danise1, C Cerchione2,*, O Vitagliano2, I Soriente1, A Maria D’Arco1, F
Pane2, F Alfinito2
1Hematology, Umberto I, Nocera Inferiore (SA), 2Hematology, AOU “Federico
II”, Napoli, Italy

Background:
ESAs are the first line therapy in low risk anemic MDS patients and an early
inception of this therapy can delay the need for RBC transfusion, hypothetical-
ly by slowing the disease course. It is a matter of debate whether the clinical
response is a result of proliferation and maturation of the dysplastic clone or
stimulation ofresidual normal erythropoiesis by ESAs. Evidence has been pro-
vided to support both views.
Aims: Macrocytosis is one of the cytological hallmarks of dyserithropoiesis in
MDS: in this work we have analyzed erythropoietic response to ESAs therapy
in a cohort of anemic MDS prevalently “low risk” patients enrolled in a region-
al retrospective register, RECAMDS (Registro Campano Mielodisplasie), sub-
group of the Italian MDS register. We focused on cytometric differences in
Mean Corpuscolar Volume of erythrocytes during the observation period in
order to speculate on the target of such therapy in responsive patients.
Methods: 114 anemic MDS patients (43 RA, 17 RARS, 39 RCMD, 8 RAEB, 7
MDS del5q) not transfusion dependent, under standard ESA treatment (aand
βEpo, 40000/80000 or 30000/60000 U/weekly respectively), were analyzed at
the baseline, after three and six month of continuous therapy. The response
rate was evaluated following IWG criteria. Statistical analysis was performed
with χ2 and Anova tests.
Results: ESA therapy was started at Hb concentration 9.56 g/dl±1,5, global
response rate was 84% (96/114), no difference among WHO subgroups was
found. 88 patients responded after three months, 8 after six. In the responsive
cohort, MCV was higher than normal at baseline in 52/96 (54%) patients, while
14/18 (77%) non-responsive patients exhibited macrocytosis. During the
response at ESAs treatment, after 6 months from beginning of EPO therapy,
45/52 (86%) macrocytic patients showed permanently elevated values of MCV
whereas 7/52 (13%) macrocytic responsive patients became permanently nor-
mocytic. In the group of 44 initially normocytic responsive patients 7/44 (15%)
became macrocytic and contemporarily 4 of them showed an increase in their
neutropenia and/or thrombocytopenia.
Summary and Conclusions: These very preliminary data can suggest that in
the majority of MDS patients responsive to ESA treatment the increase of
hemoglobin level occurs mainly stimulating erythroid production in MDS clones;
in the minority of patients probably it happens recruiting residual polyclonal

erythropoiesis. It is interesting to note that stimulating effects of ESA last even
when the expression of dysplasia progresses. 
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COMPARISON OF IPSS AND R-IPSS IN A SINGLE UNIT PATIENT
COHORT
F Pierdomenico1,*, A Almeida1
1IPOLFG, Lisbon, Portugal

Background: The International Prognostic Scoring System (IPSS) is the most
widely used prognostic tool in Myelodysplasic Syndrome (MDS). A revised
IPSS (R-IPSS) has been proposed, differing from IPSS by including finer cyto-
genetic grouping and depth of cytopenias.
Aims: In a MDS patient cohort diagnosed between January 2005 and Decem-
ber 2012 in our institution we retrospectively applied the R-IPSS and com-
pared it to the IPSS risk groups.
Results: Complete data at diagnosis were available for 104 patients. Median age
was 70.5 years, with male predominance (66/38); the most common WHO 2008
subtype was refractory cytopenia with multilineage dysplasia (33%) and 53% of
patients were transfusion dependent. According to the IPSS, 78% were lower and
22% higher risk. Using the R-IPSS, patients were stratified as follows: very low
10%, low 48%, intermediate 14%, high 15% and very high 13%. Table 1 summa-
rizes the reclassification of each IPSS group according to the R-IPSS. All low
IPSS remained low risk in the R-IPSS, distributed between low and very low,
while the great majority of high risk IPSS fall into the very high risk group. Inter-
mediate-1 spanned from low to high, while intermediate-2 from high to very high.
During a median follow-up of 17months, 17 patients (16%) progressed to acute
myeloid leukaemia (AML), 6% in the low, 20% in the intermediate, 27% in the high
and 54% in the very high risk group. Thirty-seven patients died (36%), 6% in the
low, 46% in the intermediate, 53% in the high and 77% in the very high risk group.
All 3 deaths in the low risk group were due to AML progression and the majority
of deaths in the high and very high risk groups were AML/disease related. In the
intermediate groups deaths were either due to infection or comorbidities.

Table 1.

Summary and Conclusions: In our cohort most patients maintained their orig-
inal risk stratification but 15% of those in IPSS-1 were re-stratified as high risk
by R-IPSS. This suggests that this group is that in which therapeutic decision
based on the R-IPSS might be more relevant.
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DOES REVISED INTERNATIONAL PROGNOSITIC SCORING SYSTEM
(IPSS-R) HAVE ANY IMPACT ON CLINICAL OUTCOMES IN PATIENTS
WITH MYELODYSPLASTIC SYNDROMES TREATED WITH HYPOMETHY-
LATING AGENTS?
Z Teo1,*, R Yiu1, L Ling Yueh1, A Ho1
1Haematology, Singapore General Hospital, Singhealth, Singapore, Singapore

Background: Currently, stem cell transplant (SCT) remains the only curative
therapy for myelodysplastic syndromes (MDS). Newer treatments with
hypomethylating agents (HMAs) such as azacitidine and decitabine have
proven to alter the disease course of MDS. In particular, azacitidine improves
survival in higher-risk MDS patients compared with conventional treatment.
International prognosis scoring system (IPSS) has recently been refined into
the revised IPSS (IPSS-R) which predicts the clinical outcome of patients with
untreated MDS. Whether the IPSS-R retains its value in the prognostication of
patients with MDS treated with HMAs remains unknown.
Aims: We aim to determine the correlation between IPSS-R and clinical out-
comes of MDS patients who received HMAs in our institution.
Methods: We performed a retrospective analysis on 47 patients with MDS
(n=39) and low blast count acute myeloid leukaemia (AML; n=8) who received
HMAs from November 2007 to November 2012. Clinical, haematological and
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cytogenetic data were collected. Eleven and 2 of these patients underwent
SCT and intensive chemotherapy respectively after HMAs. Their data were
censored at the time of SCT or chemotherapy. Response criteria were based
on the modified International Working Group (IWG) response criteria for MDS.
Treatment response and survival data were analyzed using SPSS version 17.
Results: The median age of the whole cohort was 66 years (range 18-82).
Twenty-eight of the patients were male and 19 were female. They received
azacitidine (n=28) or decitabine (n=19). The median number of treatment cycles
received was 4. Among these patients, the IPSS scores were intermediate-1
(n=13), intermediate-2 (n=19) and high (n=15) and the IPSS-R risk scores were
low (n=3), intermediate (n=5), high (n=15) and very high (n=23). Cytogenetics
risk stratification for these patients were good (n=21), intermediate (n=9), poor
(n=2) and very poor (n=15). Median follow-up duration was 21.8 months. Over-
all response rate was 46.8% with complete remission (CR), marrow CR (mCR)
and haematological improvement only (HI only) attained in 19.1%, 19.1% and
8.5% of patients respectively. Overall response was not influenced by IPSS-R
(P=0.34). Median overall survival (OS) for the whole cohort was 20.3 months.
The median survival for IPSS-R low, intermediate, high and very-high risk
groups was 21.9, 24.4, 26.2 and 9.8 months respectively (P=0.039).
Summary and Conclusions: Many MDS patients are elderly and not eligible
for intensive chemotherapy or SCT. HMAs with low toxicity have become an
attractive treatment option for these MDS patients. HMAs have also been used
to reduce disease burden in MDS prior to SCT in clinical trials. Our analysis
showed that HMAs were able to induce good overall response rates of 46.8%
and a median OS of 20.3 months. Significantly, IPSS-R has been shown to have
an impact on the survival outcomes in our small series. The clinical outcome
of MDS patients with very-high risk IPSS-R scores remains particularly poor,
with a median survival of 9.8 months, despite treatment with HMAs. New treat-
ment strategies will be needed to improve the survival of this group of MDS
patients who are not eligible for SCT.
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THE CLINICAL RELEVANCE OF MINOR PAROXYSMAL NOCTURNAL
HEMOGLOBINURIA CLONES IN REFRACTORY CYTOPENIA OF CHILD-
HOOD–A PROSPECTIVE STUDY BY EWOG-MDS
A Aalbers1,2,*, V van der Velden2, A Yoshimi3, A Fischer3, P Noellke3, C
Zwaan1, I Baumann4, H Beverloo5, M Dworzak6, H Hasle7, F Locatelli8, B De
Moerloose9, B Schlegelberger10, M Schmugge-Liner11, J Stary12, M Zecca13,
A Langerak2, J van Dongen2, R Pieters14, C Niemeyer3, M van den Heuvel-Eib-
rink1
1Department of Pediatric Oncology/Hematology, Sophia Children’s Hospital -
Erasmus University Medical Center, 2Department of Immunology, Erasmus Uni-
versity Medical Center, Rotterdam, Netherlands, 3Department of Pediatrics and
Adolescent Medicine, Division of Pediatric Hematology and Oncology, Universi-
ty of Freiburg, Freiburg, 4Department of Pathology, Clinical Center South West,
Böblingen Clinics, Böblingen, Germany, 5Department of Clinical Genetics, Eras-
mus University Medical Center, Rotterdam, Netherlands, 6St. Anna Children’s
Hospital and Children’s Cancer Research Institute, Department of Pediatrics,
Medical University of Vienna, Vienna, Austria, 7Department of Pediatrics, Aarhus
University Hospital Skejby, Aarhus, Denmark, 8Department of Pediatric Hema-

tology-Oncology, IRCCS Ospedale Bambino Gesu, University of Pavia, Rome,
Italy, 9Department of Pediatric Hematology/Oncology, Ghent University Hospital,
Ghent, Belgium, 10Institute of Cell and Molecular Pathology, Hannover Medical
School, Hannover, Germany, 11Department of Hematology, University Children’s
Hospital, Zürich, Switzerland, 12Department of Pediatric Hematology/Oncology,
Charles University and University Hospital Motol, Prague, Czech Republic,
13Pediatric Hematology, Fondazione IRCCS Policlinico San Matteo, Pavia, Italy,
14Department of Pediatric Oncology/Hematology, Sophia Children’s Hospital,
Erasmus University Medical Center, Rotterdam, Netherlands

Background: Minor paroxysmal nocturnal hemoglobinuria (PNH) clones are
frequently present in adults with myelodysplastic syndrome (MDS) and are pre-
dictive of response to immunosuppressive therapy (IST) in some studies. We
recently reported that in refractory cytopenia of childhood (RCC), the most com-
mon subtype of childhood MDS, IST might be effective. Data on the frequency
and clinical correlates of PNH clones in RCC are lacking, and the value of the
presence of a PNH clone as response predictor to IST in RCC is unknown.
Aims: In a prospective multicenter study of the European Working Group of
MDS in Childhood (EWOG-MDS), we determined the clinical relevance of PNH
clones in RCC.
Methods: 87 previously untreated primary RCC patients, diagnosed between
June 2005 and December 2011, were evaluated for the presence of PNH clones.
Diagnosis of RCC was based on WHO criteria for pediatric MDS and confirmed
by central review of bone marrow morphology and histology. Peripheral blood was
analyzed by high-sensitivity flow cytometry, defining PNH-type granulocytes as
CD24-FLAER- and PNH-type erythrocytes as CD55-CD59-. Patients were con-
sidered PNH positive when a GPI-deficient population larger than 0.01% in the
erythroid and/or a population larger than 0.03% in the granulocytic lineage were
present. Of 87 RCC patients, 28 hypocellular patients were subsequently treat-
ed with IST, consisting of horse- or rabbit-ATG and CsA.
Results: The median age of included patients was 10.2 years (range: 1-18
years). Bone marrow was hypocellular in 84% of patients; cytogenetic analy-
sis was normal in 85%, monosomy 7 was present in 7%, and other cytogenet-
ic aberrations in 8%. PNH clones were detected in 36 of 87 (41%) RCC patients
at diagnosis. Median clone sizes were 0.06% (range: 0.01-58%) in erythro-
cytes and 0.9% (range: 0.03-86%) in granulocytes. PNH positive patients, com-
pared to PNH negative patients, were significantly older (median: 12.7 versus
7.5 years, P=0.005), had lower leukocyte counts (median: 2.7 versus 3.3¥109/L,
P=0.029), lower platelet counts (median: 20 versus 44.5¥109/L, P=0.008), low-
er hemoglobin levels (median: 7.7 versus 9.5 g/dL, P=0.006), tended to have
a higher MCV (above the 97th percentile in 81 versus 62% of patients, P=0.073),
and were more often HLADR15 positive (42% versus 21%, P=0.051). Hypocel-
lular RCC patients with a PNH clone >0.1% were more likely to respond to IST
than PNH negative patients (7 of 8 (88%) versus 8 of 20 (40%) patients
responded at six months, respectively, P=0.038) and tended to have a better
event-free survival. PNH clone size remained relatively stable in sequentially
followed patients, both in patients under a watch-and-wait strategy, and in
patients treated with IST, independent of response.
Summary and Conclusions: We conclude that PNH clones are frequently
present in RCC, predict response to IST, and might indicate an immune-medi-
ated pathophysiology in at least a subset of RCC patients.
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NEW STRATEGIES OF ANALYSIS WITH FLOW CYTOMETRY FOR THE
DIAGNOSIS OF MINIMAL RESIDUAL DISEASE IN MULTIPLE MYELOMA
P Beneit1,*, F Tarin1, E Mora1, B Villarrubia1, A Mauricio1, Mª Fernández1,
S Salazar1, F José De Paz1, J Verdú1, S Sánchez2, J Sánchez-Majano3,
V Castaño4, C Fernández5, M Blanes4, J Juan V Verdú1
1Hematology, Hospital General Universitario de Alicante, 2Hematology, Hos-
pital General De Villajoyosa, 3Hematology, Hospital General Universitario de
San Juan, 4Hematology, Hospital General Universitario de Elda, 5Hematol-
ogy, Hospital General Vega Baja, Alicante, Spain

Background: The use of intensive therapy and novice agents has increased
the quality of responses in multiple myeloma (MM), necessitating the develop-
ment of more sensitive techniques to monitor the disease.
• In the last years, the study of minimal residual disease (MRD) by multipa-

rameter flow cytometry 4 colour and PCR has shown that obtaining MRD
<0.01% is an independent prognostic factor for survival in patients under-
going ABMT.

• However, the selective loss of plasma cells (PC) manipulating the sample,
changes in the immunophenotype of residual neoplastic PC, and the reap-
pearance of an increasing number of normal PC may complicate the iden-
tification of small pathological populations, limiting the sensitivity of the
technique.

Aims: Optimizing a 8 colours panel, restricted to surface antibodies that have
most frequently aberrant expression in neoplastic plasma cell. 
• Check our systematic of study, and propose a simple and reproducible way

to identify residual populations with high sensitivity.
Methods:
- Bone marrow aspirate in EDTA tube (1 cm3).
- Multiparameterflowcytometer8 colours.
- Panel as recommended by the European Myeloma Network, and validat-

ed by our own experience (two tubes: CD38/CD27/CD200/CD19/CD28/
CD10/CD45/CD138 and CD38/CD20/β2m/CD56/CD117/CD81/CD45/
CD138).

- The use in studies analyzed with 8 fluorescences identifies a real “finger-
print” the neoplastic population).

We analize: 
- 30 healthy controls.
- 60 MGUS.
- 60 patients with MM at diagnosis.
- 40 patients with MM in complete remission post-treatment.
Results: We superimpose the reference image of the initial diagnostic study,
and make a selection of the study population by similarity to the original. Select
all PC by expression of CD38 and CD138, and analyzed with the APS option.
The APS clearly separates into two subpopulations. Through the combination
of the selected antibodies, we clearly identify aberrant residual population (red),
which is distinguished from the normal PC (green).

Figure 1.

Summary and Conclusions: The strategy described allows to detect and dis-
criminate normal populations of pathological in a simple and reproducible man-
ner, even in cases with immunophenotypic changes after the relapse.
In contrast with most combinations of four colours, the strategy does notrequire
detection of cytoplasmic immunoglobulins and, therefore, avoids selective cell
losses by manipulation and permeabilization. 
Given the high sensitivity and the possibility of detecting very small populations,
we believe feasible to increase the sensitivity of the technique of 10-4a10-5.
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FREQUENT MUTATION OF THE MYD88 GENE IN MACROGLOBULINE-
MIA
N Mori1,*, M Ohwashi1, K Yoshinaga1, K Mitsuhashi1, N Tanaka1, M Okada1,
M Shiseki1, T Motoji1
1Hematology, Tokyo Women’s Medical University, Tokyo, Japan

Background: Waldenström’s macroglobulinemia (WM) is an IgM-secreting
lymphoplasmacytic lymphoma (LPL). Nuclear factor (NF)-κB signaling is impor-
tant for the growth and survival of WM cells. Myeloid differentiation primary
response gene 88 (MYD88) is an adaptor protein that mediates toll and inter-
leukin (IL)-1 receptor signaling. After stimulation, Toll/IL-1 receptor (TIR)
domains activate MYD88. Subsequently MYD88 dimerizes and induces phos-
phorylation of IL-1 receptor-associated kinase (IRAK)4, IRAK1, and IRAK2,
leading to inhibitor κBa (IkBa) phosphorylation and activation of NF-κB. The
MYD88 gene was mutated in activated B-cell-like subtype of diffuse large B-
cell lymphoma (DLBCL). The most frequent mutation of the MYD88 gene was
a T to C transition at nucleotide 978 resulting in a leucine to proline substitu-
tion at amino acid position 265 (L265P). This mutation is located in the TIR
domain and triggers IRAK-mediated NF-κB signaling. The L265P mutation was
recently identified in 49 of 54 patients with WM, and 3 of 3 non-IgM-secreting
LPL. Inhibition of MYD88 signaling reduced IκBa, NF-κB p65 phosphorylation,
and NF-κB nuclear staining in WM cells expressing the L265P. More recently,
the mutation was found in 18 of 27 WM (67%).
Aims: To determine the relevance of the L265P mutation and its association
with clinical characteristics in lymphoid neoplasms, we analyzed on the MYD88
gene in WM, B-cell lymphoma, and myeloma.
Methods: The L265P mutation was analyzed in 23 WM, 1 non-IgM-secreting
LPL, 1 low grade B-cell lymphoma with IgG M-protein, and 38 myeloma.
Mononuclear cells were separated from bone marrow after obtaining written
informed consent. PCR products covering the TIR domain were purified and
ligated into the pGEM-T vector. Sequencing was performed in both directions
on a MegaBase sequence system. Direct sequencing was performed using the
purified PCR products. The L265P mutation was also examined with BSiE1
restriction enzyme digestion. The PCR products were purified, digested with
BSiE1, and subject to electrophoresis through a 2% agarose gel. The current
study was conducted within the guidelines and with the approval of the institu-
tional ethical committee. Correlations between the categorical variables were
analyzed using the chi-square test or Fisher’s exact probability test. Statistical
analysis was performed with the Wilcoxon’s signed-ranks test. Ordinal variables
were compared with the use of the Mann-Whitney’s U- test. The analysis was
performed using Dr SPSSII (version 11.01) or Statcel 3 software. P-value of
less than 0.05 was considered statistically significant.
Results: We first selected 10 patients including 8 WM, 1 non-IgM-secreting LPL,
and 1 B-cell lymphoma with IgG M-protein for cloning and sequencing. At least
four clones were examined. The L265P was detected in 2 of 9 clones from 1
patient with WM, while it was absent in other 9 patients. Because of the low fre-
quency of the mutation, we next performed direct sequencing in the 10 patients
and additional 15 patients with WM. The L265P was detected in 8 of 25 patients
(32%). It was found in 7 of 23 WM (30%) and the low grade B-cell lymphoma with
IgG M-protein. All of the 8 patients with the transition also had wild-type
sequences. We next tested for the mutation with BSiE1 digestion. Sensitivity of
the L265P mutation is 5% in our study. Aberrant bands corresponding to the
mutation were detected in 19 of the 25 patients: 18 of the 23 WM (78%) and the
B-cell lymphoma with IgG M-protein but not in the non-IgM-secreting LPL. All of
the 8 patients with the L265P (by sequencing) showed the aberrant bands. We
also examined with BSiE1 digestion in the 38 patients with myeloma, however
no aberrant bands were observed. The incidence of the mutation was significant-
ly higher in WM than in myeloma (P<0.00001). In the 23 WM patients, the L265P
mutation was more frequently detected by the BSiE1 digestion (78%) than direct
sequencing (30%) (P=0.0010). The L265P mutation was significantly more fre-
quent in males (15/16, 94%) than females (3/7, 43%) (P=0.017). The percent-
age of lymphocytes was larger in the L265P group than wild-type group
(P=0.041). It was larger in male than female patients (P=0.030).
Summary and Conclusions: This study shows the L265P mutation to be fre-
quent in WM and absent in myeloma. Our results reveal that the BSiE1 diges-
tion is more sensitive than direct sequencing. Since some patients have only
a small amount of the mutant allele, the contribution of the mutation remains
to be clarified in these cases.
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THE ROLE OF FLT3-LIGAND IN THE PROGRESSION OF MULTIPLE
MYELOMA; FLT3-LIGAND RELEASED FROM BONE MARROW STROMAL
CELLS ACTIVATED PI3K/AKT PATHWAY AND WNT SIGNALING
Y Koh1, S Beom1, K Cho1,*, K Ahn2, J Kim1, H Lee3, J Kwon1, K Kim1,4, H Kim5,
S Park1, B Kim1,6, S Yoon1,6,7
1Internal Medicine, Seoul National University Hospital, 2Internal Medicine, Col-
lege of Medicine, Seoul National University, Seoul, 3Internal Medicine, Dong-
guk University Medical Center, Goyang, 4Internal Medicine, Seoul National
University Boramae Hospital, Seoul, 5Internal Medicine, Hallym University
Sacred Heart Hospital, Anyang, 6Cancer Research Institute, 7Clinical Research
Institute, College of Medicine, Seoul National University, Seoul, Korea, Repub-
lic of Korea

Background: The concerted action of cytokines secreted locally in the bone
marrow controls the maintenance, expansion, and differentiation of hematopoi-
etic stem cells (HSCs). Given that the progression of multiple myeloma (MM)
is regulated by growth factors released from bone marrow stromal cells, aber-
rant cytokine signaling contributes to oncogenic transformation during multilin-
eage hematopoietic cell differentiation. The flt3-ligand is capable of inducing
multilineage hematopoietic cell differentiation. However, the exact role of flt3-
ligand still remains unknown in MM. 
Aims: To determine the dynamic interplay between MM cells and microenvi-
ronment, the role of flt3-ligand released from BMSCs is examined in relation with
the progression of MM 
Methods: To identify potential, functionally relevant flt3-lgand in MM, we meas-
ured, by ELISA, bone marrow plasma flt3-ligand concentrations in 127 MM
patients. We also determined the role of flt3-ligand in the growth of MM cell lines.
Specifically, we investigated flt3-mediated cell signaling in the growth of MM
cells and the expression of adhesion molecules in MM cells, to emphasizing the
important role of flt3-ligand as a mediator in the interaction of MM cells with their
microenvironment. 
Results: The steady-state level of flt3-ligand in MM patients (n=127) was 67 +/-
4 pg/mL and was higher than in case-control groups (AML, CML, and ALL). Asso-
ciation between the levels of flt3-ligand and clinical parameters (poor prognostic
marker and remission duration) of MM patients was examined. The levels of flt3-
ligand showed a significant difference between the two groups with or without IgH
spilt (14q32 FISH) (P=0.004). They also differed according to remission duration
(within 6 months and more than 6 months; P=0.027). To examine the dynamic
interplay between MM cells and bone marrow stromal cells (BMSCs), flt3-ligand
was measured in 7 different MM cell lines and 12 different BMSCs ex-vivo cul-
tured from MM patients’ bone marrow. Flt3 ligand was detected in cultured soup
of 12 BMSCs but not detected in cultured soup of MM cell lines. Levels of flt3-lig-
and was variable in the cultured soup of 12 BMSCs. Levels of flt3-ligand from
BMSCs obtained from 5 MM patients relapsed within 6 months were higher than
those from 7 MM patients (P=0.021) relapsed after 6 months. Flt3-ligand levels
were higher in cultured soup of MM cells co-cultured with BMSCs than in controls
(either MM cells alone or BMSCs alone). In the presence of flt3-ligand in U266
cells and MOLP8 cells, phosphorylation of AKT and STAT5 was dose-depend-
ently increased as well as flt-3 ligand-induced DKK1 secretion was observed.
Since DKK1 expression was regulated by wnt-signaling, we then examined a set
of genes related with wnt signaling after U266 cells and MOLP8 cells were treat-
ed with flt3-ligand for 2 hours. We found that flt3-ligand effectively activated wnt
signaling and induction of DKK1 was detected in both cell lines treated with flt3-
ligand. Partial knockdown of flt-3 expression by short interfering RNA also result-
ed in inhibition of DKK1 secretion. These results indicated that flt-3 signaling plays
a central role in the growth of MM cells and the regulation of DKK1 secretion. 
Summary and Conclusions: Our results indicated that the activation of flt3-
ligand signaling play a critical role in the progression of MM.
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CIRCULATING MICRORNA AS POTENTIAL BIOMARKERS OF MGUS AND
MM
L Kubiczkova1,*, S Sevcikova1, E Dementyeva1, F Kryukov1, O Slaby2,
J Nekvindova3, L Radova3, H Greslikova4, P Kuglik4, L Pour5, Z Adam5,
R Hajek6
1Department of Pathological Physiology, Masaryk University, Faculty of Medi-
cine, 2Department of Comprehensive Cancer Care, Masaryk Memorial Cancer
Institute, Brno, 3Institute of Molecular and Translational Medicine, Faculty of
Medicine and Dentistry, Palacky University, Olomouc, 4Department of Experi-
mental Biology, Faculty of Science, Masaryk University, 5Department of Inter-
nal Medicine -Hematooncology, University Hospital Brno, Brno, 6Institute of
Clinical Hematology, University Hospital Ostrava, Ostrava, Czech Republic

Background: MicroRNA, a family of small non-coding regulatory RNA, is impli-
cated in deregulation of critical pathways involved in multiple myeloma (MM).
Since they are also present in serum of MM and monoclonal gammopathy of
undetermined significance (MGUS) patients (pts) with high stability, they could
serve as effective biomarkers for such pts. We have identified a specific serum
miRNA profile in newly diagnosed MM and MGUS pts, correlated it with clini-
cal parameters, FISH and survival data.

Aims: 1. To identify a specific profile of serum miRNAs characteristic for MM
and MGUS pts. 2. To evaluate the association between serum miRNAs and clin-
ical parameters, FISH data, overall survival (OS) and time to progression (TTP).
Methods: 190 serum samples obtained from MM pts, MGUS pts and healthy
donors (HD) were evaluated for this study. Screening analysis of 667 miRNAs
was performed on 4 MM, 4 HD and 5 MGUS samples with TaqMan Low Den-
sity Arrays (TLDA). Levels of 6 differentially expressed miRNAs (P<0.05)
between MM and HD were confirmed by quantitative real-time PCR using an
absolute quantification approach on 103 MM, 57 MGUS and 30 HD samples.
Receiver Operating Characteristic (ROC) analysis was used to calculate speci-
ficity and sensitivity of each miRNA and their combination. Univariate Cox pro-
portional hazards survival model was used to evaluate prognostic impact of
miRNAs. Biochemical data and cytogenetic characteristics were also available
for MM and MGUS pts. P values <0.05 were considered as significant.
Results: MiRNA TLDA arrays analysis showed 14 differentially expressed miR-
NAs between MM and HD, but no significantly deregulated miRNAs between
MM and MGUS. Therefore, miR-222, miR-130a, miR-34a, miR-744, let-7d and
let-7e were further validated on a larger cohort of MM, MGUS and HD samples.
Overall reduction of circulating serum miRNAs was observed in MM and MGUS
compared to HD. MiR-744, miR-130a, let-7d and let-7e were significantly down-
regulated and miR-34a was upregulated in MM and MGUS cohort of pts (all
P<0.001). ROC analysis showed highest sensitivity (80.6%), specificity (86.7%)
(AUC=0.898) for combination of miR-34a and let-7e to distinguish MM from HD
and sensitivity (91.1%), specificity (96.7%) (AUC=0.976) for miR-34a and let-
7e combination to distinguish MGUS from HD. Significant positive correlation
between low levels of serum miR-744, let-7d, let-7e and levels of hemoglobin
(rS=0.543; 0.508 and 0.585 resp., all P<0.0001), thrombocytes (rS=0.555; 0.500
and 0.515 resp., all P<0.0001) and albumin (rS=0.355; 0.385 and 0.355 resp.,
all P<0.0001) was observed in MM. These miRNAs significantly negatively cor-
related with levels of creatinine (rS=-0.415; -0.372 and -0.406, resp., all
P<0.0001) and beta2-microglobulin (rS=-0.504; -0.447 and -0.529 resp., all
P<0.0001). In MGUS, similar correlation pattern with these parameters was
observed, except for correlation between miRNA and thrombocytes, where no
correlation was found. However; neither in MM, nor in MGUS, the levels of
miRNAs correlated with PCs infiltration. Only in MM pts, let-7d and let-7e cor-
related with del (13q14) (P=0.045 and P=0.019 resp.). Levels of miR-744, let-
7d and let-7e showed an inverse correlation with ISS stage (all P<0.0001).
Lower levels of miR-744 were found to be significantly connected with worse
OS (HR 0.998 [HR95%CI: 0.997; 0.999); P=0.001) and TTP (HR 0.998
[HR95%CI: 0.998; 0.999]; P=0.001).
Summary and Conclusions: Our observations demonstrate that circulating
serum miRNA may be promising biomarkers for patients with monoclonal gam-
mopathies, such as MGUS and MM.
Grants support: NT11154, NT12130, MUNI/11/InGA17/2012 and CZ.1.07/2.3.00/
20.0046
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TGR-1202: A NOVEL PI3K-DELTA SPECIFIC INHIBITOR IN MULTIPLE
MYELOMA
S Vakkalanka1,*, H Miskin2, P Sportelli2, S Viswanadha3
1Rhizen Pharmaceuticals S A, La Chaux-de-Fonds, Switzerland, 2TG Therapeu-
tics, Inc., New York, United States, 3Incozen Therapeutics Pvt. Ltd., Hyderabad,
India

Background: The bone marrow microenvironment contributes to the pathogen-
esis of Multiple Myeloma (MM) by promoting the oncogenic process, including
drug resistance. High expression levels of the PI3K-δ isoform in patient MM cells
implicate this target as a novel and attractive interventional strategy aimed at
attenuating the progression of the disease.
Aims: Herein, we describe the biological and pharmacokinetic properties of TGR-
1202, a novel small molecule PI3K-δ inhibitor currently under clinical development
for patients with relapsed and refractory hematological malignancies, with poten-
tial to be developed as a clinical candidate for patients with relapsed and/or refrac-
tory MM.
Methods: Activity of TGR-1202 on individual PI3K isoforms was determined in
enzyme, cell, and whole blood based assays. Potency of TGR-1202 was con-
firmed via MM cell viability and apoptosis assays in addition to testing for inhibi-
tion of pAkt, a downstream kinase regulating cell survival and growth. Addition-
ally, TGR-1202 was tested for potency in viability, apoptosis, and Akt phospho-
rylation assays using immortalized and MM patient derived primary cells. ADME
and pharmacokinetic properties of the molecule were also determined.
Results: TGR-1202 demonstrated significant potency against PI3K-δ (22.2 nM)
with high selectivity over the a (>10,000 fold), β (>50 fold), and γ (>48 fold) iso-
forms. Additionally, TGR-1202 inhibited B-cell proliferation (24.3 nM) and FcεR1
induced CD63 expression in human whole blood basophils (68.2 nM) indicating
specificity towards the delta isoform. The addition of 5 μM TGR-1202 to dexam-
ethasone (0.55 μM) caused a dramatic shift in GI50 of MM-1S cells compared to
that of either TGR-1202 (9.7 μM) or dexamethasone (18.3 μM) alone. Further via-
bility testing demonstrated that TGR-1202 caused a dose-dependent inhibition
(>50% @ 1-3 μM) in growth of immortalized (U266B1 and MM-1R) as well as
patient-derived MM cells. Reduction in viability was accompanied by a reduction
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in pAKT (>80% @ 3 μM) along with induction of apoptosis in both cell lines and
patient samples. Pharmacokinetic studies across species indicated good oral
absorption (>40% bioavailability for mice, rat, and dog) with favorable plasma con-
centrations (3-10 μM @ 20 mg/kg for mice, rat, and dog) relevant for efficacy.
Summary and Conclusions: Data demonstrate the therapeutic potential of
TGR-1202 in MM via inhibition of the PI3K-δ pathway. Data from immortalized
as well as primary patient-derived cells justify further evaluation of TGR-1202 in
MM. Additional studies, including combination therapy of TGR-1202 with anti-MM
agents in mouse xenograft models are currently ongoing.
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DEF124B, A MEMBER OF THE β-DEFENSINS, IS DOWNREGULATED IN
DIFFERENTIATING OSTEOBLASTS BY EXPOSURE TO IMIDS AND MAY
MEDIATE THE SUPPRESSIVE EFFECT OF THESE AGENTS ON OSTEOGE-
NESIS 
A Bolomsky1,*, M Schreder1, T Meißner2, D Hose2, H Ludwig1, S Pfeifer1,
N Zojer1
1First Department of Medicine, Wilhelminen Cancer Research Institute, Center
for Oncology and Hematology, Vienna, Austria, 2Internal Medicine V, University
of Heidelberg, Heidelberg, Germany

Background: Osteoblastic activity is severely impaired in most myeloma cases,
which contributes to the development of osteolytic lesions. Although several
drugs reducing osteoclast mediated bone degradation are in clinical use,
approaches to specifically augment bone formation are at an early stage of devel-
opment. Novel anti-myeloma drugs not only directly act on myeloma cells, but
impact on the microenvironment as well. Bortezomib was previously shown to
exert bone anabolic properties. In contrast, the influence of immunomodulatory
drugs (IMiDs) on osteogenesis is less well defined.
Aims: IMiDs were shown to influence various cell types including osteoclast and
granulocyte differentiation as well as activity of T- and NK-cells. Data on the
impact of IMiDs on osteoblast development is very limited so far. In this study we
aimed to investigate the differential effects of IMiDs alone or in combination with
bortezomib on osteogenesis.
Methods: An in vitro model for osteoblast differentiation was used employing
immortalized or primary human bone marrow-derived stromal cells to study
the effect of thalidomide and lenalidomide on osteogenesis. Alkaline phos-
phatase activity and matrix mineralization were used as markers of early and
late osteoblast development, respectively. Genes known to be important for
osteogenesis were studied by qPCR. Furthermore, gene expression profiling
was applied to identify additional genes of importance in mediating the effects
of IMiDs. 
Results: Treatment with thalidomide and lenalidomide significantly inhibited
osteoblast development, as reflected by a 43% (P<0.05) reduction of alkaline
phosphatase activity on day 14 and a 70.4% (P<0.05) reduction of matrix min-
eralization on day 21 of osteogenesis. This observation was accompanied by
downregulation of osteogenic transcription factors Runx2 and Dlx5. The same
effects were noted when IMiDs were combined with bortezomib. Furthermore,
DKK1 and inhibin beta A expression was induced up to 8.6 and 1.9 fold
(P<0.05), respectively, by both IMiDs. Neither DKK-1 nor activin A inhibition res-
cued BMSCs from the OB inhibitory action of the IMiDs, suggesting that other
mechanisms are involved in IMiD related suppression of osteogenesis. Microar-
ray analysis revealed deregulation of several OB associated genes including
Runx2, MMP3, COL5A3, PTN and GREM1, with different patterns depending
on the IMiD used. DEFB124, a poorly characterized member of the family of
ß-defensins, was the only gene affected by both IMiDs, being downregulated
approximately 5- fold (P=0.02). 
Summary and Conclusions: We show a significant inhibitory effect of thalido-
mide and lenalidomide on osteoblast development. This finding is likely due to
IMiD induced downregulation of DEFB124, although other osteoblast inhibitors
such as DKK1 and inhibin beta A were downregulated as well. Modulation of ß-
defensin expression might mitigate untoward bone specific side effects of IMiDs,
which may become particularly important during periods of prolonged drug expo-
sure such as maintenance therapy.
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IDENTIFICATION AND CHARACTERISATION OF THE ROLE OF SAMSN1
GENE EXPRESSION IN A MURINE MODEL OF MYELOMA AND MYELOMA
PATIENTS
J Noll1,2,*, S Williams2, K Vandyke2, C Kok3, A Zannettino1,2
1School of Medical Sciences, University of Adelaide, 2Myeloma Research Lab-
oratory, Department of Haematology, 3Acute Myeloid Leukemia Laboratory,
Department of Haematology, SA Pathology, Adelaide, Australia

Background: Multiple myeloma (MM), a haematological malignancy charac-
terised by the clonal growth of malignant plasma cells in the bone marrow, is pre-
ceded by the benign, asymptomatic condition, monoclonal gammopathy of unde-
termined significance (MGUS). Several genetic abnormalities have been identi-
fied as critical for the development of myeloma, however these abnormalities are

also found in patients with MGUS, indicating that there must be other as yet
unidentified factors that contribute to the onset of myeloma disease.
Aims: To identify novel genetic factors that play a role in the development or pro-
gression of MM.
Methods: Unlike the related C57BL/6 mouse strain, the C57BL/KaLwRij mouse
strain displays an inherent ability to develop MM. We used comparative gene
expression profiling analysis to identify differences between these two strains as
a strategy to identify genes that may play roles in MM disease development.
Results: We identified the adaptor molecule, Samsn1, as having significantly
decreased expression in all tissues and haematopoietic cell subsets of the
C57BL/KaLwRij mice compared to C57BL/6 mouse strain. Over-expression of
Samsn1 in the 5TGM1 murine myeloma plasma cell line resulted in complete inhi-
bition of myeloma disease development in vivo. SAMSN1 expression was also
found to be decreased in human myeloma cell lines and in the bone marrow plas-
ma cells from MM patients compared to MGUS and normal controls.
Summary and Conclusions: Samsn1 therefore represents a key gene, whose
loss of expression may facilitate the progression of MM disease, and hence may
represent a novel therapeutic target.
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IDENTIFICATION AND CHARACTERIZATION OF LAMBDA MYELOMA
ANTIGEN, LMA, AS A THERAPEUTIC TARGET IN LAMBDA MULTIPLE
MYELOMA 
P Asvadi1,*, C Jennings1, V Jiang1, P Winter1, J Dunn1, A Spencer2, R Dunn1
1Immune System Therapeutics Ltd, Ultimo, 2Alfred Hospital, Melbourne, Australia

Background: Clinical studies have shown that the monoclonal antibody (mAb),
MDX-1097, specific for kappa myeloma antigen (KMA), has anti-myeloma activ-
ity in kappa multiple myeloma (κMM) and an excellent safety profile as demon-
strated by early stage clinical trials. 
Aims: The aim of this study was to verify whether a λ equivalent of KMA, i.e.
lambda myeloma antigen (LMA), existed on the cell surface of λ myeloma cell
lines and λMM patient samples and characterize this novel antigen.
Methods: Two mAbs and human myeloma cell lines (HMCLs) of divergent λ iso-
type were analysed by flow cytometry. Surface plasmon resonance and West-
ern blotting were used to characterize the reactivity of the two mAbs against a
range of lLCs and select a prototypic candidate. Confocal microscopy using the
selected mAb was utilized to further characterize the presence of LMA on the cell
surface of RPMI8266 λHMCL cells. Epitope excision experiments were conduct-
ed to identify the epitope of this mAb and additionally LMA was recreated on the
cell surface of HEK cells using recombinant expression approaches.
Results: Flow cytometry demonstrated the presence of LMA on the cell surface
of λHMCLs and on primary BM samples from λMM patients. Confocal microscopy
also demonstrated the cell surface location of LMA. Only one of the mAbs test-
ed showed pan-reactivity against all λLCs tested. The epitope of this mAb was
identified, shown to be of a conformational nature, and mapped to the variable
(V)-constant (C) proximal region of λFLC. LMA expression on the cell surface was
characterized by recombinant expression of l free light chain (λFLC) in CHO and
HEK host cells. Both host cells secreted soluble λFLC, however, LMA was only
detected on the surface of HEK cells.
Summary and Conclusions: These data identify LMA as a novel antigen that
is specific to malignant B cells of λLC istoype. We have generated a number of
human anti-LMA mAbs which are currently undergoing pre-clinical evaluation for
clinical development. We believe this targeted approach to treatment would be
beneficial in l type multiple myeloma and in particular for patients with POEMS
syndrome.

P757

NEUTROPHILS ARE IMPAIRED IN MULTIPLE MYELOMA BUT NOT IN
MGUS 
A Romano1,*, N Parrinello1, P La Cava1, C Giallongo1, D Tibullo1, A Chiarenza1,
C Conticello1, M Cavalli1, G Palumbo1, F Di Raimondo1
1Division of Hematology, Ospedale Ferrarotto, Catania, Italy

Background: In Multiple Myeloma (MM) the immune function is impaired but the
role of microenvironment on this dysfunction is unknown.
Aims: Evaluation of immunosuppressive properties of mature neutrophils in MM
and MGUS.
Methods: In 60 consecutive newly diagnosed MM, 70 MGUS and 30 healthy sub-
jects we evaluated in neutrophils (N) from peripheral blood the phagocytic activ-
ity using a commercially available kit (Phagotest R), and the expression of mol-
ecule arginase-1 (Arg-1) and PROK-2. We tested the immunosuppressive prop-
erties with functional assay, based on in vitro co-culture of N isolated from patients
and T-lymphocytes from healthy subjects.
Results: Despite no differences in the absolute number of neutrophils between
MM, MGUS and healthy donors, we found a functional impairment in MM not evi-
dent in MGUS patients.
The capability of phagocytosis of MM-N was significantly reduced compared to
healthy subjects (P<0.001) and MGUS (P<0.0001), and partially restored after
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induction chemotherapy. MM-N exhibited an increased expression of ARG-1
compared to MGUS and healthy controls (25.5 vs 6.2 vs 1 fold changes in gene
expression, P=0.003), confirmed by functional assay of enzymatic activity of
ARG-1, positively correlated with advanced disease. Similarly, MM-N exhibited
an increased expression of PROK-2 compared to MGUS and healthy controls
(13.8 vs 1.5 vs 1 fold changes in gene expression, P=0.001). After PHA-P stim-
ulation, T-lymphocytes isolated from healthy donors missed the expression of acti-
vation markers such CD71, CD69, CD25, CD3ζ in presence of MM-N for 72
hours, and in a less extensive way in presence of MGUS-N.
Summary and Conclusions: Compared to controls, neutrophils obtained from
MM patients and to a lesser extend from MGUS patients, have a reduced
phagocytic activity and increased ability to suppress lymphocyte activation.
These alterations may contribute to impairment of immune functions that char-
acterizes MM patients.

P758

IDENTIFICATION OF INSULIN LIKE GROWTH FACTOR BINDING PROTEIN
7 (IGFBP7) AS TUMOR SUPPRESSOR IN MULTIPLE MYELOMA LINKED
TO THE PRESENCE OF OSTEOLYTIC LESIONS AND OVERALL SURVIVAL
A Bolomsky1,*, D Hose2, M Schreder1, D Heintel1, A Seckinger2, T Meißner2, B
Klein3, S Pfeifer1, H Ludwig1, N Zojer1
1First Department of Medicine, Wilhelminen Cancer Research Institute, Center
for Oncology and Hematology, Vienna, Austria, 2Internal Medicine V, University
of Heidelberg, Heidelberg, Germany, 3INSERM U1040, Institute for Research in
Biotherapy, CHU Montpellier, Montpellier, France

Background: Direct interactions between myeloma cells and bone marrow stro-
mal cells (BMSCs) as well as the crosstalk through various soluble factors play
a major role in the pathophysiology of MM leading to clinical features such as
myeloma bone disease. Insulin like growth factor binding protein 7 (IGFBP7) has
been described as secreted tumor suppressor protein in melanoma and in vari-
ous other solid tumors. Methylation dependent silencing of IGFBP7 correlated with
outcome in lung-, breast-, hepatocellular- and pancreatic ductal cancer. Recent
studies also indicate a possible role for IGFBP7 in hematological malignancies.
Aims: Here we aimed to analyze microenvironmental factors possibly interfering
with BMP signaling in the bone marrow environment and to elucidate the role of
insulin like growth factor binding protein 7 (IGFBP7) in the pathophysiology of mul-
tiple myeloma (MM).
Methods: BMP antagonist expression pattern in myeloma was analyzed by gene
expression profiling. IGFBP7 gene expression in MMCLs was analyzed by qPCR
after treatment with 5-aza-2´-deoxycytidine and Trichostatin A. Pyrosequencing
was performed by Varionostic® GmbH. Viability was assessed after treatment with
recombinant human IGFBP7 for 96 hours. Immortalized human BMSCs were
co-cultured with MMCLs and primary MM cells for 72 h. Primary human BMSCs
were kept in osteogenic differentiation medium for 7-14 days.
Results: Microarray analysis of BMP signaling antagonists revealed downreg-
ulation of IGFBP7 in MGUS (n=22) and MM patient samples (n=329) as well
as MM cell lines (MMCLs)(n=17) compared to normal plasma cells
(n=10)(P<0.02). IGFBP7 silencing in MM cells was found to be regulated by
methylation, confirmed by pyrosequencing of the IGFBP7 promoter region in
primary MM cells and by upregulation of expression after 5-aza-2-deoxycytidine
treatment in 4 of 7 MMCLs (P<0.05). Treatment with recIGFBP7 decreased via-
bility in all cell samples testes, reaching statistical significance in 6 of 7 MMCLs
(P<0.05) and 2 of 4 primary MM cell samples (P<0.05) tested. This effect was
due to an impairment of proliferation confirmed by BrdU assay and upregula-
tion of p21 (P<0.05), while no increase in apoptosis could be detected. Focus-
ing on the BM microenvironment, we observed decreased expression of IGF-
BP7 in BMSCs after co-culture with 4 of 5 MMCLs (P<0.001) and 3 of 3 primary
MM cell samples (P<0.001). Treatment with recIGFBP7 stimulated osteoblast
activity up to 1.8 fold (P<0.001) and decreased DKK1 expression (P<0.05). In
line with this, we found an association of low IGFBP7 expression with bone dis-
ease (P<0.05) in an independent series of newly diagnosed myeloma patients
(n=62). Furthermore, high IGFBP7 expression tended to predict longer OS
(median survival 62 vs. 20 months, P=0.06).
Summary and Conclusions: Our data show significant downregulation of IGF-
BP7 in MM cells. This effect is mediated by hypermethylation, and likely con-
tributes to disruption of cell cycle control and enhanced proliferation of myelo-
ma cells. IGFBP7 seems also to be suppressed in stromal cells in the vicinity
of MM cells, which might be involved in the impairment of osteoblast develop-
ment and contribute to myeloma bone disease. Moreover, IGFBP7 expression
tends to predict overall survival in MM. Upregulation of IGFBP7 might therefore
be a useful therapeutic intervention in the treatment of MM.

P759

HIGH RISK CYTOGENETIC ABNORMALITIES AND PLASMA CELLS PHE-
NOTYPE INDUCE SIGNIFICANT ALTERATIONS IN BONE MARROW B-
CELL COMPARTMENTS IN MONOCLONAL GAMMOPATHIES
S Ramos1,*, T Carvalheiro2, C Geraldes1, A Paiva2, A Teixeira1
1Clinical Hematology, Centro Hospitalar e Universitário de Coimbra - Hospitais
da Universidade de Coimbra, E.P.E., 2Flow Cytometry Lab, Centro do Sangue

e Transplantação de Coimbra - Instituto Português do Sangue e Transplan-
tação, Coimbra, Portugal
Background: Multiple Myeloma (MM) is a hematopoietic neoplasm character-
ized by an accumulation of malignant plasma cells in the bone marrow (BM).
The disease is considered incurable. Immune dysfunction is an important find-
ing in MM. Decreased levels of these cells and immune paresis are usual find-
ings in symptomatic MM (s-MM). Many cytogenetic abnormalities are associ-
ated with MM. t(4;14), t(14;16) or del(17p) are associated with poor prognosis.
Aberrant CD117 expression is associated with higher numbers of normal bone
marrow plasma cells in monoclonal gammopathies (MG) and a favorable out-
come in MM. Co-expression of CD28 by clonal plasma cells might attenuate the
positive impact of CD117, leading to poor prognosis and disease progression.
CD27 is homogeneously expressed on normal plasma cells, plasma cells from
MGUS patients and in MM patients in complete remission; its loss is thought
to be associated with progression/relapse of MM and poor prognosis.
Aims: We aimed to compare the distribution of BM B-cell compartments
between MGUS, smoldering MM and s-MM patients according with cytogenet-
ic risk and phenotype prognostic markers.
Methods: We studied rectrospectively a total of 85 patients with MG: 31 MGUS,
8 smoldering MM and 46 s-MM. As control group we studied 8 age-matched
normal BM samples. Clinical and laboratory data were collected. Staging with
International Scoring System (ISS) was performed. A 8-color flow cytometry
technique was used to perform BM immunophenotyping and five major B-cells
compartments were identified: CD34+ B cells, hematogones, immature B cells,
memory and naïve B cells. Cytogenetic abnormalities with more relevant prog-
nostic impact in MG were carried out after plasma cell FACS sorting purifica-
tion by fluorescence in situ hibridization (FISH). Accordingly to cytogenetic risk
abnormalities, we divided our population in 4 groups: MGUS, smoldering MM,
s-MM with high cytogenetic risk, s-MM with standard cytogenetic risk. Patients
were also grouped based on the expression of CD27, CD28 and CD117 prog-
nostic markers. Statistical analysis was made using SPSS software Version 20.
Results: Our population had a median age of 74 years old. 54,8% were males
and 45,2% were females. BM B-cell frequency (%) from MGUS, smoldering MM
and s-MM were within the normal range and similar to that observed in control
group. Concerning different B-cell compartments, we found higher frequency
of naïve B-cells in high cytogenetic risk s-MM than in low risk ones and smol-
dering MM, with statistical significance. Although not achieving statistical sig-
nificance, we observed lower frequencies of memory B-cells in s-MM with high
cytogenetic risk than in standard risk groups. When we analyzed B-cell com-
partments by phenotypic prognostic markers, we observed that MGUS patients
with aberrant BM plasma cells CD117+ have higher frequency of total B cells,
CD34+ B cells, hematogones and immature B cells than MGUS patients with
plasma cells CD117-, reaching statistical significance.
Summary and Conclusions: Lower frequency of memory B-cells in s-MM
high risk cytogenetic patients may correspond to a loss of immunologic mem-
ory and a consequent decrease in humoral immunologic response against
tumor cells. Aberrant expression of CD117 in plasma cells of MGUS patients
appears to promote an increased B-cell precursor differentiation. Plasma cells
expressing this marker may compete in BM myeloid precursor niches with nor-
mal myeloid precursors and may keep more quiescent, conferring a more favor-
able prognosis to these patients.

P760

ANGIOPOIETIN-2 AND MACROPHAGE INFLAMMATORY PROTEIN-1
ALPHA HAVE DUAL EFFECT ON BONE INVOLVEMENT AND ANGIOGEN-
ESIS IN MULTIPLE MYELOMA
G Tsirakis1,*, C Pappa2, A Boula2, A Kolovou3, Ioanni Miminas 4, M Alexandrakis1
1Hematology, University Hospital of Heraklion, 2Hematology, Venizelion Gen-
eral Hospital of Heraklion, Heraklion, 3Hematology, General Hospital of Cha-
nia, Chania, 4Hematology Laboratory, University Hospital of Heraklion, Herak-
lion, Greece

Background: The development of the malignant clone in multiple myeloma is
enhanced by the production of various cytokines with several properties.
Angiopoietin-2 (Ang-2) participates mainly in the angiogenic process, whereas
macrophage inflammatory protein-1alpha (MIP-1alpha) acts as an osteoclast
activating factor.
Aims: The purpose of the study was to evaluate their role in myeloma patients
and to determine possible correlation of them with markers of bone disease and
angiogenesis, such as receptor activator of nuclear factor-κB ligand (RANKL),
osteoprotegerin (OPG), amino-terminal collagen type-I telopeptide (Ntx) and
interleukin-1beta (IL-1beta).
Methods: We studied 54 newly diagnosed myeloma patients (27 male and 27
female, with mean age 66.9±9.4 years). None of the patients had received any
myeloma-related therapy prior to initial sampling. According to international
staging system (ISS), 12 were in stage I, 21 in stage II and 21 in stage III. Con-
cerning the immunoglobulins’ types, 31 were IgG, 17 IgA and 6 light chain dis-
ease. Concerning the bone disease, estimated by skeletal ¥-rays, 27 had
grades 0-2 (low grade), whereas the rest 27 had grades 3 and4, (high grade).
Twenty-five, age and sex matched healthy volunteers were used as controls.
Serum samples were collected, stored at -70oC after collection, and assayed
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at the end of the study. Serum levels of Ang-2, MIP-1alpha, IL-1beta, RANKL
and OPG were measured by ELISA, according to the manufacturer’s instruc-
tions. Ntx was measured by ELISA, using a monoclonal antibody for Ntx labeled
with horse radish peroxidase.
Results: All values were higher in myeloma patients compared to controls
(P<0.03 for OPG, P<0.001 for the other cases). The values of Ang-2, MIP-1alpha,
IL-1beta, RANKL and Ntx were increasing with the stage of the disease (P<0.002
for Ntx, P<0.001 for the other cases), whereas the levels of OPG were not. Sim-
ilarly to ISS, the values of Ang-2, MIP-1alpha, IL-1beta, RANKL and Ntx were
higher in high skeletal grade patients compared to those with low grade (P<0.001
for all cases), whereas the levels of OPG were not. Serum levels of Ang-2 cor-
related positively with levels of MIP-1alpha (r=0.658), IL-1beta (r=0.541), RAN-
KL (r=0.609) and Ntx (r=0.607) (P<0.0001 for all cases). Serum levels of MIP-
1alpha correlated positively with levels of IL-1beta (r=0.436 P<0.001), RANKL
(r=0.472 P<0.0001) and Ntx (r=0.394 P<0.003). Serum levels of IL-1beta corre-
lated positively with levels of RANKL (r=0.524) and Ntx (0.647) (P<0.0001 for both
cases) and moreover, negatively with OPG (r=-0.347 P<0.01). Serum levels of
RANKL correlated positively with levels of Ntx (r=0.702 P<0.0001) and negative-
ly with OPG (r=-0.307 P<0.02). At last, urine levels of Ntx showed a trend for neg-
ative correlation with OPG serum levels (r=-0.263 P=0.054).
Summary and Conclusions: Our data demonstrate that MIP-1alpha, Ang-2
and the other measured parameters are among the main factors that promote
the extensive bone disease in multiple myeloma. Moreover, they may be also
involved in the mechanisms of angiogenesis, linking the two processes in
myeloma disease. Consequently, they possess multiple roles in the complex
pathogenesis of the disease.

P761

GENE EXPRESSION OF BONE MODULATORS IN WHOLE BONE MAR-
ROW BIOPSIES IN CORRELATION TO DYNAMIC BONE MARKERS IN
MULTIPLE MYELOMA BONE DISEASE
I Kristensen1,2,3,*, J Christensen1, M Lyng3, H Ditzel3,4, N Abildgaard1,2
1Department of Haematology, Odense University Hospital, 2Institute of Clini-
cal Research, University of Southern Denmark, Odense, 3Institute of Molecu-
lar Medicine, University of Southern Denmark, Odense, 4Department of Oncol-
ogy, Odense University Hospital, Odense, Denmark

Background: The multiple myeloma (MM) plasma cell is dependent on the
bone marrow (BM) microenvironment. Most gene expression studies have
been performed upon BM aspirates, which differ in cellular composition from
the BM biopsy, the latter being more representative for the total bone mar-
row microenvironment. The osteoclast regulatory factors RANK/RANKL/OPG
and MIP-1-alpha have been shown to be important in the pathogenesis of
osteolytic bone disease. RUNX2 and osterix are known osteoblast transcrip-
tion factors. Dynamic markers of bone resorption (CTX-1) and bone forma-
tion (PINP) have been shown to offer information about the ongoing activity
in bone degradation and formation. The ratio of bone resorption and bone for-
mation (CTX-1/PINP) provides information about whether unbalanced bone
remodeling is present.
Aims: To study the correlation between quantitative gene expression of the
osteoclast regulators RANK/RANKL/OPG and MIP-1-alpha and osteoblast
transcription factors osterix and RUNX2 in whole BM biopsies and dynamic
markers of bone resorption (CTX-1) and bone formation (PINP) in an unselect-
ed MM patient cohort (N=39).
Methods: During the diagnostic BM procedure we obtained an extra BM core
biopsy after obtaining informed consent. The biopsies were snaP-frozen bed-side.
Biopsies were cut, homogenized and RNA was purified using the MagNa Pure
Robot (Roche). cDNA was loaded for QPCR on 384-wells micro-fluidic cards
(Applied Biosystems). Using three internal reference genes (ABL, GAPDH and
GUSB) the relative quantitative gene expression was calculated. All patients
were untreated and did not receive bone-remodeling medicine. CTX-1 and PINP
were measured on simultaneously obtained peripheral blood plasma by commer-
cial kits (Roche Diagnostics). Due to renal excretion of CTX-1, patients with S-
Creatinine above 176umol/L where excluded from CTX-1 data analysis.
Results: PINP and RUNX2 gene expression correlated significantly (rho=0.51,
P=0.027), while RANKL and osterix gene expression trended towards a signif-
icant correlation with PINP (rho=0.33, P=0.055 and rho=0.39, P=0.12, respec-
tively). CTX-1 correlated inversely with OPG (rho=-0.35, P=0.03), but not with
RANKL expression. The CTX-1/PINP ratio correlated significantly with gene
expression of RANKL and OPG (rho=-0.49, P=0.0062 and rho=-0.39, P=0.012,
respectively) and RUNX2 gene expression trended towards significance (rho=-
0.42, P=0.094). RANKL and OPG expression correlated significantly (rho=0.68,
P=0.0001). MIP-1-alpha and RANK gene expression did not correlate with
PINP, CTX-1 or CTX-1/PINP ratio (Figure 1).
Summary and Conclusions: Using snaP-frozen biopsies, as a surrogate for
the in vivo situation in the BM microenvironment in MM patients, and dynamic
bone markers we were able to demonstrate that down-regulation of OPG is cor-
related with increased CTX-1 levels, and that uP-regulation of RUNX2 is asso-
ciated with increased levels of the bone formation marker PINP. These obser-
vations underscore the likely importance of these two factors in the pathogen-
esis of MM bone disease. In our study, the gene expression of RANKL is co-

regulated with OPG gene-expression, rather than correlated to the MM oste-
olytic bone disease itself.

Figure 1.
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P15 AND DAPK METHYLATION IN MULTIPLE MYELOMA AND MGUS:
COMPARISON BETWEEN BONE MARROW AND PERIPHERAL BLOOD
C Geraldes1,*, A Cristina Gonçalves2, R Alves3, A Pais3, E Cortesão1,
M Pereira1, I Sousa1, A Teixeira1, JNascimento Costa1, An Sarmento3
1Hematology, Centro Hospitalar e Universitario de Coimbra, 2Hematology,
3Faculdade de Medicina da Universidade de Coimbra, Coimbra, Portugal

Background: DNA methylation status was the earliest discovered epigenetic
regulator and aberrant DNA methylation is associated with cancer development
and progression. There are several types of specimens from which DNA methy-
lation pattern can be measured and evaluated. Blood-based specimens may
be a potential source of noninvasive cancer biomarkers. Blood leukocytes from
patients with solid tumors exhibit complex and distinct cancer-associated pat-
terns of DNA, which might be seen as epigenetic biomarkers with significant
clinical potential. Peripheral blood cell methylation profiles are largely unknown
in hematopoietic cancers. We have focused on DNA methylation changes in
death-associated protein kinase (DAPK) and in p15 genes in monoclonal gam-
mopathies (MG): multiple myeloma (MM) and monoclonal gammopathy of
uncertain significance (MGUS).
Aims: Our aim was to compare DNA methylation status of two genes (p15 and
DAPK) in MGUS and in MM at diagnosis in bone marrow (BM) aspirate and in
peripheral blood (PB).
Methods: For this purpose we have examined the methylation pattern of p15
and DAPK genes, in genomic DNA obtained from bone marrow (BM) and
peripheral blood (PB) samples collected at diagnosis from 99 patients,
M/F=51/48, median age 71 years (36-86) with MGUS (n=57) and MM (n=52).
Samples were collected after informed consent was obtained in accordance
with the Declaration of Helsinki. Diagnosis of MM followed International Myelo-
ma Working Group criteria (Br J Haematol 2003). Genomic DNA was isolated
by standard protocols and modified by sodium bisulphite. The MS-PCR for p15
and DAPK promoter genes was performed using two sets of primers, one for
methylated DNA and other for unmethylated DNA.
Results: Overall, 42% of pts with monoclonal gammopathy presented at least
one hypermethylated gene in BM samples (54% of MM pts and 23% of MGUS
pts, P<0,05) and 39% in PB (52% of MM pts and 21% of MGUS pts, P<0,05).
The frequency of hypermethylation for individual genes in MM was: p15, 21% in
BM; 17% in PB; DAPK, 38,5% in BM and PB. In MGUS patients, the frequency
of p15 and DAPK methylation was, respectively, 14% in BM, 17,5% in PB and
14% in BM, 7% in PB. Only 4 out of 47 (8.5%) samples in MGUS and 8 of 52
(15.4%) in MM had discrepant results in p15 methylation between BM aspirate
and PB (P=NS). Discrepancies were bidirectional, with 6 of 12 cases presenting
with demethylated PB and methylated BM aspirate, and the remaining 6 present-
ing with methylated PB and demethylated BM. 6 out of 47 (12.8%) samples in
MGUS and 8 of 52 (15.4%) in MM had discrepant results in DAPK methylation
between BM and PB (P=NS). Discrepancies were also bidirectional, with 5 of 14
cases presenting with demethylated PB and methylated BM aspirate, and the
remaining 9 presenting with methylated PB and demethylated BM.
Summary and Conclusions: Aberrant hypermethylation of p15 and DAPK
genes is a common event in MM and in MGUS pts. We conclude that there is
a correlation between methylation patterns of p15 and DAPK in peripheral
blood and in bone marrow aspirate. Although DNA methylation patterns meas-
ured in peripheral blood have great potential to be useful and informative bio-
markers of cancer risk and prognosis, large systematic and prospective stud-
ies will be needed.
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MECHANISTIC STUDIES ON THE SYNERGISTIC CYTOTOXICITY OF THE
NUCLEOSIDE ANALOGS GEMCITABINE AND CLOFARABINE IN MULTI-
PLE MYELOMA; RELEVANCE OF P53 AND ITS CLINICAL IMPLICATIONS
B Valdez1, G Song1, D Murray2, Y Nieto1, Y Li1, M Wang3, D Weber4,
R Champlin1, M Qazilbash1, B Andersson1,*
1Stem Cell Transplantation and Cellular Therapy, University of Texas MD
Anderson Cancer Center, Houston, United States, 2Experimental Oncology,
Cross Cancer Institute, Edmonton, AB, Canada, 3Lymphoma and Myeloma,
University of Texas MD Anderson Cancer Center, Houston, United States,
4Lymphoma and Myeloma, University of Texas MD Anderson Cancer Center,
Houston, Canada

Background: In spite of newer agents, both conventional and high-dose
chemotherapy with hematopoietic stem cell transplantation (HSCT) are impor-
tant treatments for multiple myeloma (MM). In order to identify improved ther-
apy regimens, we investigated the cytotoxicity of gemcitabine (Gem) and clo-
farabine (Clo) combinations toward MM cell lines and explanted patient cell
samples. 
Aims: To investigate the mechanisms for possible synergistic cytotoxicity of
nucleoside analogs in human multiple myeloma cell lines, such that these
agents can be investigated as part of reduced-toxicity pretransplant condition-
ing therapy in patients with multiple myeloma. 
Methods: Examining cytotoxic effects at low concentrations of gemcitabine
and clofarabine in the human cell lines NCI-H929, MM.1R, 
Cytotoxicity was assessed over 48 hours in the MTT assay, and apoptosis was
assayed by flow cytometry (Sub-G1 fraction and Annexin V). Gene expression
was assayed using the appropriate primers in western blotting.
Results: A strong synergism of the two nucleoside analogs was observed,
when they were combined at ~IC10 concentrations. This synergism may be
partly due to the observed Gem-mediated phosphorylation and activation of
deoxycytidine kinase, resulting in enhanced phosphorylation of both Gem and
Clo. Their cytotoxicity further correlated with a robust activation of the DNA
damage response pathway. [Gem+Clo] decreased the mitochondrial mem-
brane potential with a concomitant release of pro-apoptotic factors into the
cytoplasm and nucleus, as well as activation of apoptosis. Exposure of MM cells
to [Gem+Clo] also decreased the level of ribosomal RNA (rRNA), which may
result in nucleolar stress and, as reported previously, cause p53-dependent cell
death. A reduction (by ~50%) in the cytotoxicity of Gem and Clo was observed
in the presence of pifithrin a, a p53 inhibitor. Furthermore, MM cell lines with
mutant p53 exhibited greater resistance to Gem and Clo, supporting a role for
the p53 protein in these cytotoxic responses. 
Summary and Conclusions: Our results 1) give a mechanistic explanation for
the observed synergisitc toxicity of two combined nucleoside analogs in multi-
ple myeloma and 2) provide a rationale for (a) clinical trial(s) using [Gem+Clo]
combinations as part of conditioning therapy for high-risk MM patients under-
going HSCT. 3). The p53 status of patients undergoing such therapy may
include prognostic information and should be followed in a clinical setting.

Multiple myeloma - Translational and
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PHASE (PH) I/II STUDY OF ELOTUZUMAB PLUS LENALIDOMIDE/DEX-
AMETHASONE (LEN/DEX) IN RELAPSED/REFRACTORY MULTIPLE
MYELOMA (RR MM): UPDATED PH II RESULTS AND PH I/II LONG TERM
SAFETY
T Facon1,*, P Richardson2,3, S Jagannath2,4, P Moreau5, A Jakubowiak2,6,
M Raab7, R Vij2,8, D White9, D Reece10, L Benboubker11, J Zonder2,12,
W Deng13, E Bleickardt14, A Singhal13, S Lonial2,15
1Hopital Claude Huriez, Service des Maladies du Sang, Lille, France, 2Multiple
Myeloma Research Consortium, Norwalk, 3Dana-Farber Cancer Institute,
Boston, 4Mount Sinai Medical Center, New York, United States, 5Hematology
Department, University Hospital, Nantes, France, 6University of Chicago Med-
ical Center, Chicago, United States, 7Universitaetsklinikum Heidelberg, Hei-
delberg, Germany, 8Washington University School of Medicine, St. Louis, Unit-
ed States, 9Queen Elizabeth II Health Sciences Centre, Halifax, 10Princess
Margaret Hospital, Toronto, Canada, 11CHU Tours-Hopital Bretonneau, Tours,
France, 12Karmanos Cancer Institute, Detroit, 13AbbVie Biotherapeutics Incor-
porated, Redwood City, 14Britol-Myers Squibb, Wallingford, 15Winship Cancer
Institute, Atlanta, United States

Background: Elotuzumab (Elo) is a humanized anti-CS1monoclonal antibody
that enhances natural killer cell mediated antibody dependent cellular cytotox-
icity of CS1 expressing myeloma cells. This study included a dose finding Ph I
cohort (N=28) and a Ph II cohort (N=73).
Aims: To update the Ph II safety/efficacy data and provide long term safety data
from both cohorts.
Methods: Patients (pts) treated with ≥1 (Ph I) or 1–3 (Ph II) prior therapies
received Elo+Len/dex as described previously (Lonial JCO 2012; Richardson
ASH 2012) until disease progression, unacceptable toxicity, or death. All pts
received a premedication regimen including methylprednisolone, diphenhy-
dramine or equivalent, ranitidine or equivalent, and acetaminophen to mitigate
infusion reactions. Adverse events (AEs) in Ph I/II pts occurring ≤18 months
(mo) (N=98) were compared to AEs with a >18 mo onset in a subgroup of pts
treated >18 mo (n=49). This safety analysis excluded 3 Ph I pts treated with Elo
5 mg/kg, since Ph III studies are evaluating a 10 mg/kg dose.
Results: In the Ph II cohort (median 63 yr), objective response rate (ORR) was
84%; 92% with 10 mg/kg (n=36) and 76% with 20 mg/kg (n=37). At a median
follow-up of 20.8 mo, median progression free survival (PFS) was not reached
(10 mg/kg) and 18.6 mo (20 mg/kg). The most common treatment emergent
grade ≥3 AEs were lymphopenia (19%), neutropenia (18%), thrombocytopenia
(16%) and anemia (14%). The most common grade 3/4 AEs emerging ≤18 vs
>18 mo in Ph I/II cohorts are shown (Table 1). 15 pts discontinued due to AEs;
none after 18 mo of treatment. There were 4 second primary malignancies;
none were reported after 18 mo.

Table 1.

Summary and Conclusions: Elo 10 mg/kg+Len/dex was generally well toler-
ated and resulted in a high ORR and encouraging PFS in pts with RR MM. AEs
emergent after 18 mo of therapy were consistent with AEs emergent during the
initial 18 mo. Updated Ph II safety/efficacy data and long term safety data from
Ph I/II cohorts will be presented.
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NEW DRUG PARTNER FOR COMBINATION THERAPY IN MULTIPLE
MYELOMA (MM): DEVELOPMENT OF ACY-1215, A SELECTIVE HIS-
TONE DEACETYLASE 6 INHIBITOR ALONE AND IN COMBINATION
WITH BORTEZOMIB OR LENALIDOMIDE 
N Raje1,*, A Mahindra1, D Vogl2, P Voorhees3, W Bensinger4, P Hari5, J Berde-
ja6, S Jagannath7, S Jones8, C Wheeler8, J Supko1, R Orlowski9, S Lonial10
1Massachusetts General Hospital, Boston, 2University of Pennsylvania,
Philadelphia, 3University of North Carolina at Chapel Hill, Chapel Hill, 4Fred
Hutchinson Cancer Research Center, Seattle, 5Medical College of Wiscon-
sin, Milwaukee, 6Sarah Cannon Research Institute, Nashville, 7Mount Sinai
Hospital, New York City, 8Acetylon Pharmaceuticals, Boston, 9MD Anderson
Cancer Institute, Houston, 10Winship Cancer Institute, Emory University
School of Medicine, Atlanta, United States

Background: First generation HDAC inhibitors (HDACi) active in combina-
tion with standard agents in MM are limited by fatigue, vomiting, diarrhea, and
myleosuppression. ACY-1215, the first oral next generation selective HDACi
in the clinic is 11 fold selective for HDAC6 over class 1 HDACs, is well toler-
ated preclinically and synergizes with bortezomib (Bort) in MM cell lines and
animal models (Blood, V20(210):4061) and synergizes with lenalidomide
(Len) in vitro with or without dexamethasone (D). Two clinical trials are ongo-
ing: ACY-100 with ACY-1215 monotherapy and in combination with Bort and
D, and ACE-MM-101 with ACY-1215 in combination with Len and D.
Aims: The aims of the development program are to characterize safety, phar-
macokinetics (PK) and pharmacodynamics (PD) of ACY-1215 alone and in com-
bination with D and Bort or Len and to identify phase 2 combination regimens.
Methods: ACY-100 is a single arm open label study with dose escalation in
a 3+3 design. Relapsed/refractory (R/R) patients (pts) who received at least
two lines of therapy (tx) including a proteasome inhibitor and an immunomod-
ulatory agents, refused or were ineligible for autologous stem cell transplant
(ASCT), had adequate marrow reserve and hepatic function, and creatinine
clearance (CrCl) >30, were eligible for the phase 1a and 1b portions after
informed consent. Pts received 40 mg to 360 mg of ACY-1215 orally on days
1-5 and 8-12 of a 21 day cycle in part 1a, and in 1b with Bort 1.0-1.3 mg/m2

on days1,4, 8 and 11 and D 40 mg/week. Peripheral blood samples were
obtained for PK and PD assessment of acetylated tubulin and histones in
peripheral blood mononuclear cells (PBMC). ACE-MM-101 R/R pts received
at least one prior rx and have CrCl>60. Len, 25 mg after an initial 15 mg safe-
ty cohort, is given orally daily on 21 days of a 28 day schedule with 40 mg
D/week, and if well tolerated a third week of ACY-1215 days 15-19 will be
added. ACY-1215 doses of 40 to 240 mg will be explored. PK and PD assess-
ment is similar to ACY-100.
Results: ACY-100: In 15 pts on ACY-1215 monotherapy, no dose limiting tox-
icity (DLT) was observed, and creatinine elevations, anemia, fatigue, hypercal-
cemia and respiratory infection, the most common toxicities, were most low
grade and not attributed to ACY-1215. Possibly related grade 3 toxicities were
anemia and low white blood cell counts (n=1 each). Stable disease was
observed in 6 pts, up to 10 cycles of therapy. Doses of ≥160 mg gave similar
PK with µM concentrations at Cmax in all pts with t1/2 of 3 hr and no accumula-
tion. At least doubling of acetylated tubulin was seen in PBMCs at ≥160 mg,
while increases in acetylated histones were observed only at 240 mg. Two
cohorts with Bort (1.0 and 1.3 mg/m2) are enrolled and one cohort was expand-
ed due to a DLT, asymptomatic elevation in amylase that appeared temporal-
ly associated with rx. No further DLTs occurred. One partial response (PR)
ongoing at 9 cycles and enrollment is ongoing at 80 mg. ACE-MM-101: The first
3 cohorts, up to 80 mg ACY-1215 and 25 mg Len and 40 mg D enrolled 9 pts,
five of whom had previously received an immunomodulatory agent. No DLTs
were observed. Four episodes of neutropenia and one ALT elevation were
probably attributed to Len. Three pts have withdrawn, two due to progressive
disease and one to persistent neutropenia leading to missed L doses. There
are four PRs, one VGPR, and one minimal response in the first 6 pts.
Summary and Conclusions: ACY-1215 is well tolerated as monotherapy at
doses leading to PD activity and can safely be combined with full doses of B
or L with D at ACY-1215 doses explored in combination. Responses have
been seen in both studies and dose escalation continues.
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HIGH RATES OF PROLONGED MOLECULAR REMISSIONS AFTER TAN-
DEM AUTOLOGOUS-NONMYELOABLATIVE ALLOGRAFTING IN NEWLY
DIAGNOSED MYELOMA
M Ladetto1,*, S Ferrero1, D Drandi1, P Omedè2, M Festuccia1, F Patriarca3,
N Mordini4, S Cena1, L Monitillo1, L Giaccone1, Daniela Barbero1, Alberto Roc-
ci1, Sara Barbiero1, Andrea Gallamini4, Renato Fanin3, Roberto Passera5,
A Palumbo1, M Boccadoro1, B Bruno1
1Department of Molecular Biotechnology and Health Science, 2Division of
Hematology, A.O. San Giovanni Battista, Torino Italy, University of Torino,
Torino, 3A.O.U. Haematological Clinic, University of Udine, Udine, 4Hema-
tology, A.O. S. Croce Carle, Cuneo, 5Division of Nuclear Medicine, Statisti-
cal Consultant, University of Torino, Torino, Italy

Background: Myeloablative allografting induces high rates of persistent
molecular remissions (MR) in multiple myeloma (MM) (Corradini, J Clin Oncol
1999) and greatly reduces the risk of relapse. Similar results have also been
reported after reduced-intensity conditioning (Kröger, Biol Bone Marrow
Transpl 2012). Long term data on minimal residual disease (MRD) kinetics
after combined autologous and nonmyeloablative allografting (auto-allo) are
lacking. We here present the results of MRD analyses by nested qualitative
PCR (Nested-PCR) and real time quantitative (RQ)–PCR.
Aims: To performe MRD analysis by Nested-PCR and RQ-PCR on newly
diagnosed MM patients treated with auto-allo on a prospective clinical trial
[ClinicalTrial.gov, NCT-00702247].
Methods: 26 patients (pts) with stage II-III MM and a diagnostic bone mar-
row (BM) specimen suitable for immunoglobulin heavy-chain gene rearrange-
ment (IGH) sequencing, were evaluated for MRD by PCR methods. Auto-allo
consisted of an autograft followed by 200 cGy TBI and an allograft. BM sam-
ples were collected at diagnosis, after the autograft, at month1,3, 6 after the
allograft and then every 6 months. Nested-PCR and RQ-PCR analyses were
carried out using patient-specific primers as previously described (Voena,
Leukemia 1997; Ladetto, Biol Bone Marrow Transpl 2000). For outcome
analysis pts were grouped according to reported criteria (Ladetto, ASH 2011):
FullMR and StandardMR indicated MRD negativity on two consecutive sam-
ples by nested-PCR or RQ-PCR respectively, the latter standardized accord-
ing to European Study Group on MRD detection guidelines (van der Vendel,
Leukemia 2007).
Results: 19/26 pts had a molecular marker. At a median follow-up of 10
years (4.4-12) from diagnosis and 8.9 years (3.5-11) from the allograft, over-
all survival (OS) was 61% and median time-to-progression (TTP) 5.6 years.
Transplant-related mortality occurred in 3/19 pts (16%), while 4/19 pts (21%)
died of disease progression. MRD analysis showed that after the autograft
3/19 pts (16%) were negative by nested-PCR. After the autograft 3/19 pts
(16%) were PCR-negative. After allograft, the rate of PCR negativity remained
low at month 1 (5/19, 26%) and 3 (3/19, 16%). Starting from month 6 PCR-
negativity occurred up to 44% (8/18) at 6 months and 47% (7/15) at one year
post-transplant. Overall, 8 pts achieved FullMR at a median time from allo-
graft of 6 months (1-12) and for a median duration of 33 months (6-102).
Overall, 8 relapses occurred, 6 among 11 pts who never achieved FullMR and
2 in 8 pts who reached FullMR. Of these one has incomplete follow up and
in the other one clinical relapsed was heralded by a molecular relapse. Pts
in FullMR had better median TTP (not reached vs 1.6 years, P=0.043) and
OS (not reached vs 3.3 years, P=0.008) than pts who did not achieve FullMR
(Figure 1). StandardMR occurred in 12/19 pts (63%) during the first 24
months post-transplant, at a median time of 2 months (1-18) and for a medi-
an duration of 27 months (3-102). Pts in StandardMR showed better median
TTP (not reached vs 1 year, P=0.005) and OS (not reached vs 3.3 years,
P=0.031) as compared to pts with positive PCR (Figure 2). There was no cor-
relation between MR and chronic graft-vs-host disease, suggesting specific
graft-vs-myeloma.

Figure 1. TIP (A) and OS (B) by FullMR status.

Figure 2. TIP (A) and OS (B) by StandardMR status.

Summary and Conclusions: Auto-allo induces high molecular remission
rates, significantly associated with better TTP and OS, clearly documenting the
existence of an effective and persistent graft-vs-myeloma effect, potentially
curative in a subset of patients.
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INTEGRATED ANALYSIS OF DATA FROM PHASE 3 RANDOMIZED, CON-
TROLLED TRIALS OF BORTEZOMIB-BASED VS NON-BORTEZOMIB-
BASED INDUCTION PRIOR TO ASCT IN PATIENTS WITH PREVIOUSLY
UNTREATED MULTIPLE MYELOMA (MM)
P Sonneveld1,*, H Goldschmidt2, L Rosiñol3, J Bladé3, J Lahuerta4, M Cavo5,
P Tacchetti5, E Zamagni5, M Attal6, H Lokhorst7, A Desai8, A Cakana9, K Liu10,
H van de Velde11, D Esseltine12, P Moreau13
1Hematology, Erasmus Medical Center, Rotterdam, Netherlands, 2University
Hospital of Heidelberg, Heidelberg, Germany, 3Hematology Department, Hos-
pital Clínic de Barcelona, IDIBAPS, Barcelona, 4Servicio de Hematología, Hos-
pital Universitario 12 de Octubre, Madrid, Spain, 5Istituto di Ematologia Seràg-
noli, Università degli Studi di Bologna, Bologna, Italy, 6Department of Hema-
tology, Hopital Purpan, Toulouse, France, 7Utrecht Medical Center, Utrecht,
Netherlands, 8Janssen Global Services, Raritan, NJ, United States, 9Janssen
Research & Development, High Wycombe, United Kingdom, 10Janssen
Research & Development, Raritan, NJ, United States, 11Janssen Research &
Development, Beerse, Belgium, 12Millennium: The Takeda Oncology Compa-
ny, Cambridge, MA, United States, 13University Hospital, Nantes, France

Background: A total of four large, multicenter, cooperative group studies have
investigated bortezomib-based regimens compared with non-bortezomib-based
previous standards of care as induction prior to autologous stem cell transplant
(ASCT) in previously untreated MM: IFM 2005-01, bortezomib-dexamethasone
vs vincristine-doxorubicin-dexamethasone (VAD); HOVON-65/GMMG-HD4,
bortezomib-doxorubicin-dexamethasone vs VAD; PETHEMA GEM2005
MENOS65, bortezomib-thalidomide-dexamethasone (VTD) vs thalidomide-dex-
amethasone (TD) vs combination chemotherapy followed by bortezomib; and
GIMEMA MM-BO2005, VTD vs TD.
Aims: This integrated analysis aimed to characterize the overall impact of borte-
zomib-based vs non-bortezomib-based induction therapy on efficacy, outcomes,
and safety using data from these phase 3 studies in patients with previously
untreated MM. The two key efficacy endpoints were post-transplant complete plus
near-complete response (CR+nCR) rate and progression-free survival (PFS).
Methods: Patient-level data were pooled in a thorough integrated analysis of
efficacy and safety from the IFM 2005-01, HOVON-65/GMMG-HD4, and
PETHEMA GEM2005MENOS65 studies. Patient-level data were not available
from GIMEMA MM-BO2005 due to local legal restrictions, but study-level data
were used to supplement the integrated analysis.
Results: The integrated analysis incorporated data from 787 and 785 patients
treated with bortezomib-based and non-bortezomib-based induction, respec-
tively; demographics and disease characteristics were well balanced between
the groups. Post-transplant CR+nCR rate and all other response rates post-
induction and post-transplant were significantly higher in the bortezomib-based
vs non-bortezomib-based group (Table 1). With inclusion of study-level data
from GIMEMA MM-BO2005, the pooled odds ratio for post-transplant CR+nCR
rate remained similar, at 1.96. The significant improvement in post-transplant
CR+nCR rate was seen across patient subgroups, including patients with high-
risk features. The median PFS was 35.9 vs 28.6 months in the bortezomib-
based vs non-bortezomib-based groups (hazard ratio [HR] 0.75, P<0.0001); 3-
year PFS rates were 50.0% and 41.1%, respectively. HRs for PFS were con-
sistent across studies. After a median follow-up of ~37 months, 3-year overall
survival (OS) rates were 79.7% and 74.7%, respectively (HR 0.81, P=0.0402).
Median duration of induction therapy was 11 weeks in both groups. During
bortezomib-based and non-bortezomib-based induction, respectively, 63% and
59% of patients had grade ≥3 adverse events (AEs), 41% and 37% had seri-
ous AEs, 6% and 5% had AEs resulting in discontinuation, and 3% and 4% of
patients died. Overall rates of peripheral neuropathy (PN) during induction were
34% vs 17%, respectively, including 6% vs 1% grade ≥3 PN.

Table 1.

Summary and Conclusions: The findings of the integrated analysis demon-
strate that bortezomib-based induction results in a consistent and robust ben-
efit in terms of response rates, PFS, and OS compared to non-bortezomib-
based induction. Bortezomib-based induction was generally well tolerated,
with a higher rate of PN but no increase in the risk of death during induction
vs non-bortezomib-based induction.
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SAFETY AND EFFICACY OF POMALIDOMIDE WITH OR WITHOUT LOW-
DOSE DEXAMETHASONE IN RELAPSED AND REFRACTORY MULTIPLE
MYELOMA: LONG-TERM FOLLOW-UP OF PATIENTS ENROLLED IN THE
MM-002 PHASE 2 TRIAL
P Richardson1,*, D Siegel2, R Vij3, C Hofmeister4, R Baz 5, S Jagannath6,
C Chen 7, S Lonial8, A Jakubowiak 9, N Bahlis10, K Song11, A Belch12, N
Raje13, C Shustik14, S Lentzsch15, M Chen16, M Zaki16, K Anderson1
1Dana-Farber Cancer Institute, Boston, MA, 2John Theurer Cancer Center,
Hackensack University Medical Center, Hackensack, NJ, 3 Washington Uni-
versity School of Medicine, St. Louis, MO, 4Ohio State University Medical
Center, Columbus, OH, 5H. Lee Moffitt Cancer Center and Research Institute,
Tampa, FL, 6Mount Sinai Medical Center, New York, United States, 7Princess
Margaret Hospital, Toronto, ON, Canada, 8Emory University School of Med-
icine, Atlanta, GA, 9University of Chicago Medical Center, Chicago, IL, Unit-
ed States, 10University of Calgary, Calgary, AB, 11Vancouver General Hos-
pital, Vancouver, BC, 12University of Alberta, Edmonton, AL, Canada,
13Massachusetts General Hospital, Boston, MA, United States, 14Royal Vic-
toria Hospital McGill University Heath Centre, Montreal, QC, Canada, 15Col-
lege of Physicians and Surgeons of Columbia University, New York, 16Cel-
gene Corporation, Summit, NJ, United States

Background: MM-002 is a randomized, open-label, multicenter, phase 2 tri-
al evaluating the safety and efficacy of pomalidomide (POM) with or without
low-dose dexamethasone (LoDEX) in advanced relapsed and refractory mul-
tiple myeloma (RRMM) patients (pts) who have received prior treatment with
lenalidomide (LEN) and bortezomib (BORT).
Aims: The objective of this analysis of MM-002 trial data was to assess the
safety and efficacy of POM with or without LoDEX with extended follow-up.
Methods: Pts who had received ≥2 prior therapies, including LEN and BORT,
and were refractory to their last treatment were randomized to POM+LoDEX
(POM 4 mg/day, days 1–21 of a 28-day cycle; LoDEX 40 mg/week) or POM
alone. Refractory disease was defined as documented progression during
treatment or within 60 days of the last dose of treatment. At progression, pts
receiving POM alone could receive POM+LoDEX at investigator’s discretion.
Pts aged >75 yrs received LoDEX, 20 mg/week. All pts received mandatory
thromboprophylaxis (daily low-dose aspirin). End-points included progres-
sion-free survival (PFS), response rate (according to EBMT criteria and inves-
tigator assessment), response duration, overall survival (OS), and safety.
The efficacy outcomes are based on the intent-to-treat population
(POM+LoDEX, n=113; POM, n=108). Data with a median follow-up of 14.2
mos is presented here.
Results: The median number of prior therapies in each group was 5 (range
1–13). All pts (100%) had prior exposure to LEN, BORT, and steroids; 62%
of pts were LEN and BORT dual-refractory. In the POM+LoDEX arm, 30
(27%) pts had high-risk cytogenetics, including del(17p13) and/or
t(4p16/14q32). The overall response rate (ORR; defined as at least partial
response) was 34% and 15% with POM+LoDEX and POM, respectively, with
a median duration of 8.3 mos (95% confidence interval [CI]: 5.8–10.1) and 8.8
mos (95% CI: 5.5–11.4), and at least a minimal response was observed in
45% and 31% of pts, respectively. Median PFS was 4.6 mos (95% CI:
3.6–5.5) and 2.6 mos (95% CI: 1.9–2.8); with a median follow-up of 16.0 and
12.2 mos, median OS was 16.5 mos (95% CI: 12.4–18.5) and 13.6 mos (95%
CI: 9.6–18.1), with POM+LoDEX and POM, respectively. Among pts with LEN
and BORT refractory disease, ORRs were 33% with combination therapy and
17% with POM alone, with median response duration of 6.5 mos (95% CI:
3.7–8.3) and 8.3 mos (95% CI: 2.8–13.1); 46% and 33% of pts achieved at
least minimal response, respectively. Median PFS was 3.8 mos (95% CI:
2.8–5.8) and 2.0 mos (95% CI: 1.8–2.9); median OS was 13.4 mos (95% CI:
11.0–17.6) and 12.4 mos (95% CI: 8.2–18.0), with POM+LoDEX and POM,
respectively. The most common treatment emergent grade 3/4 adverse
events (AEs) reported in the safety population (n=219) were neutropenia
(44%), anemia (23%), thrombocytopenia (21%), and pneumonia (18%); there
were no reports of grade 3/4 peripheral neuropathy. The incidence of deeP-
vein thrombosis was low (2%). In this overall safety population, AEs were
managed through dose reductions or interruptions (30% and 64% of pts with
at least one, respectively), and supportive care with granulocyte colony-stim-
ulating factor (53%), and red blood cell (48%) and platelet transfusions (18%).
Discontinuations of POM due to AEs were 10%.
Summary and Conclusions: POM with or without LoDEX represents a new
clinical option for pts with advanced RRMM, including pts with LEN and BORT
refractory disease. AEs were predictable and manageable. Updated data with
extended follow-up will be presented at the meeting.
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CONSOLIDATION WITH HD- MELPHALAN AND AUTOTRANSPLANT
(ASCT) AFTER SECOND-LINE TREATMENT INCREASES RESPONSE
RATE AND PROGRESSION-FREE SURVIVAL IN MYELOMA PATIENTS
RELAPSED AFTER FIRST-LINE ASCT
C Claudia1,*, F Cavallo2, S Ferrari1, E Cerqui1, F Antoniazzi1, C Palladino2,
F Schieppati1, C Pagani1, A Palumbo2, G Rossi1
1Division of hematology, Spedali Civili Brescia, Brescia, 2Myeloma Unit, Divi-
sion of hematology, University of Torino, Torino, Italy

Background: Therapeutic options for patients relapsing after first-line HD-Mel
and ASCT are not standardized. Few studies have addressed the potential
role of ASCT consolidation after II-line treatment in patients relapsed after first-
line ASCT.
Aims: To compare the outcome of MM patients relapsed after first-line ASCT
who received second-line therapy with or without consolidation with ASCT
Methods: In 159 MM patients treated at two Italian Institution between 1997
and 2010 and relapsed after first-line HD-Mel and ASCT, second-line therapy
was given to 98 pts (61%) with bortezomib-or Imids-or thalidomide-based reg-
imens only (ND group) and to 61 pts (38%) with ASCT consolidation after ND-
based regimens (45 pts) or chemotherapy (16 pts) (ASCT group). ND and
ASCT groups did not differ in baseline characteristics, including age (median
59), type of first-line therapy, median follow-up from diagnosis.CR/VGPR rates
and ORR obtained after first-line treatment (ND 52% and 89%; ASCT 62%
and 90%, respectively) were also similar. Median duration of first response
and time to second treatment were 14 and 24 months in both group respec-
tively. Proportion of patients receiving a double ASCT at first line therapy was
21% in ND and 33% in ASCT group (P=0.079).
Results: After second line therapy ORR(CR+VGPR+PR) was 77% in ASCT
group, significantly better than ND group (48%)(P=0.0001).The second
CR/VGPR rate was significantly higher after ASCT (41%) than after ND
(21%)(P=0.012), independently from the type of second line treatment received
before consolidation ASCT (ORR:ND 91% vs CT 75%; P=0.21).After a medi-
an follow-up from second-line treatment of 28 months (range 1-128 mo), 2-year
PFS was 17% after ND (median 12 mo) and 26% after ASCT (median
19mo)(P=0.013).Two-year OS was 62% (median 33mo) and 80% (median
44mo) after ND and ASCT group, respectively (P=0.3). PFS after salvage did
not differ between pts receiving single or double first-line ASCT (P=0.066).
Summary and Conclusions: The use of ASCT as consolidation after second-
line treatment increased both ORR and CR/VGPR rates, independently from
the type of debulking treatment used (chemotherapy versus novel drugs) and
significantly impacted on PFS when compared with second-line ND-based reg-
imens without ASCT.
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TOTAL THERAPY 3 (TT3)-BASED TREATMENT FOR MULTIPLE MYELO-
MA–AN EXTENDED SINGLE CENTER EXPERIENCE
E Muchtar1,*, R Ram1, P Raanani1, M Yeshurun1, N Oniashvili 2, O Shpliberg1,
H Magen-Nativ1
1Institute of hematology, 2The Raphael Recanati Genetic Institute, Rabin Med-
ical Center, Petah tikva, Israel

Background: Total therapy 3 (TT3) is an intensified treatment for multiple
myeloma (MM) introduced by the Arkansas group, designed for newly diag-
nosed patients. Originally, this regimen incorporates a component of the nov-
el agents bortezomib and thalidomide plus dexamethasone (=VDT) to PACE
(cisplatinum, doxorubicin, cyclophosphamide, and etoposide) chemotherapy for
2 cycles, followed by consolidation with high dose melphalan tandem auto-
transplantation. Thereafter, additional 2 cycles of VDT-PACE are given fol-
lowed by VDT maintenance. This protocol has not been adopted by many cen-
ters and its results have rarely been reported. In 2010 we described a short-
term follow up of 23 patients treated TT3-based protocol (Ann Hematol 89:53-
9, 2010). 
Aims: to review an extended group of MM patients treated with TT3-based pro-
tocol, administrated mainly to patients with aggressive clinical course and/or
high risk cytogenetic abnormalities at different treatment settings (induction;
induction failure; relapse; relapsed-and-refractory MM (RR-MM)].
Methods: We retrospectively analyzed all sequential patients (n=80) from 2004
to 2012 that were given at least one cycle of (V)DT-PACE. For efficacy evalu-
ation, we used the IMWG response criteria.
Results: median age was 58 years (range 35-75). ISS score at diagnosis was
I, II and III in 22%, 44% and 29% of patients, respectively (5% undetermined).
53% of patients (32/60) had poor cytogenetic abnormalities. (V)DT-PACE was
given in 44 patients for induction, in 11 patients for induction failure, in 13
patients for relapse and in 12 patients for RR-MM. Median cycles per patient
was 2 (range 1-4). Bortezomib was given in 66% of cycles. 75% of patients
(60/80) were subsequently given high dose melphalan with autograft, of which
8 patients had tandem transplantation (2 of them had auto-allo). 83% of patients
were given maintenance. Overall response rate (ORR) following (V)DT-PACE
induction treatment was 92% (CR=4%, VGPR=57.3%, PR=30.7%). Patients

receiving (V)DT-PACE for induction and relapse achieved higher rates of VGPR
and above (76.7% and 54.5%, respectively) than those treated for induction fail-
ure or RR-MM (36.4% and 30%, respectively) (P=.009). Following autologous
transplantation, ORR increased to 98%, with substantial improvement in
CR/sCR rates (sCR=25.4%, CR=11.9%, VGPR=49.1%, PR=11.9%). With a
median follow-up of 21 months, progression free survival at 1 and 2 years was
85% and 67% for induction, 76% and 57% for induction failure, 28% and 0%
for relapse and 12% and 0% for RR-MM, respectively. Overall survival at 2
years was 85%, 100%, 39% and 19%, respectively. Considering all treatment
cycles (n=152), grade 3/4 hematological toxicity rate was 79% and 46% for neu-
tropenia and thrombocytopenia, respectively. The rate of neutropenic fever
was 25.7%, with 19/39 of episodes associated with clinically or microbiologi-
cally documented infections. Venous thrombosis was infrequent (3.3%). Death
attributed to treatment was relatively low (5/80, 6.25%), occurred mainly in the
non-induction settings (4/36, 11.1%). Causes of death were arrhythmia (n=3,
of which 2 with known systemic amyloidosis), severe infection (n=1) and mul-
ti-organ failure (n=1) (Figure 1).

Figure 1.

Summary and Conclusions: TT3-based approach achieved high response
rate among MM patients with high-risk disease, with considerable but manage-
able toxicities. However efficacy was mainly translated into long-term remission
in the induction and induction failure settings, while results in relapse and RR-
MM are unsatisfactory.
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PHASE I STUDY OF THE COMBINATION OF CARFILZOMIB AND PANOBI-
NOSTAT FOR PATIENTS WITH RELAPSED AND REFRACTORY MYELO-
MA: A MULTICENTER MMRC CLINICAL TRIAL
J Kaufman, MD1,*, T Zimmerman, MD2, A Jakubowiak2, C Rosenbaum2,
C Lewis, D Harvey1, A Nooka, L Heffner1, Sagar Lonial,1
1Hematology and Medical Oncology, Winship Cancer Institute of Emory Uni-
versity, Atlanta, 2University of Chicago, Chicago, United States

Background: Patients with myeloma ultimately become refractory to current
therapies, requiring new approaches to treatment. Carfilzomib is a selective pro-
teasome inhibitor that has demonstrated significant activity in patients with
relapsed and refractory myeloma. Panobinostat is a pan-deacetylase inhibitor
that can overcome resistance in combination with bortezomib in refractory mul-
tiple myeloma patients. Based on preclinical data showing synergistic cytotox-
icity of histone deacetylase and proteasome inhibitors, we hypothesized that
carfilzomib and panobinostat would be safe and effective for the treatment of
relapsed/refractory multiple myeloma. Herein we report the initial findings of the
MMRC multicenter phase I study investigtating the combination of panobinos-
tat and carfilzomib in patients with relapsed and refractory multiple myeloma.
Aims: The primary objective is to determine the maximum tolerated dose (MTD)
of the combination of panobinostat and carfilzomib using a standard 3+3 design
with 5 planned cohorts. An additional 12 patients will be treated at the MTD in an
expansion phase to gain further data on safety and efficacy. Secondary objec-
tives are to evaluate response and survival endpoints of enrolled patients.
Methods: Panobinostat is administered orally three times weekly for three of
four weeks (range, 15-25 mg).Carfilzomib is administered IV days1,2,8,9,15,
and16, ranging from 20/27 mg/m2 to 20/56 mg/m2. Doses above 20/27 are
administered over 30 minutes. Cycles are repeated every 4 weeks. Dose lim-
iting toxicities (DLT) are determined in the first cycle, and all adverse events
are assessed according to CTCAE Version 4. Responses are assessed using
IMWG criteria (plus MRs as per the EBMT criteria).
Results: To date, 10 patients in three cohorts have been enrolled, and 9 have
completed the first cycle. Median age is 60.6 years (range, 48-73). All patients
had refractory and progressive disease. No DLTs were observed in the first 2
cohorts, with 1 patient in cohort 1 being inevaluable due to disease progres-
sion. There are currently 2 patients in cohort 3 (panobinostat 20 mg and carfil-
zomib 20/36 mg/m2), one of whom had a DLT of grade 4 thrombocytopenia and
grade 3 elevated creatinine. Both toxicities resolved after discontinuation of
study therapy. Four serious adverse events have occurred, with two (one
patient with a grade 5 cardiac arrest and a different patient with elevated cre-
atinine) considered related to study therapy. Patients have completed a medi-
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an of 3 cycles (range, <1 to 13). Grade 3 thrombocytopenia occurred in 40%
and grade 3 neutropenia in 30% of all subjects. The most common non-hema-
tologic toxicities were nausea, diarrhea, vomiting, hypokalemia and cough, all
effectively managed with standard interventions. Preliminary assessment of
response revealed an ORR of 30% with 1 sCR and two PRs.
Summary and Conclusions: The combination of carfilzomib and panobinos-
tat is well tolerated with no unexpected toxicities. Preliminary assessment of
response data is encouraging, and the study is ongoing with planned dose
escalation of carfilzomib to 56mg/m2 and panobinostat to 20 mg.
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MM-008: A PHASE 1 TRIAL EVALUATING PHARMACOKINETICS AND
TOLERABILITY OF POMALIDOMIDE+LOW-DOSE DEXAMETHASONE IN
PATIENTS WITH RELAPSED/REFRACTORY MULTIPLE MYELOMA
(RRMM) WITH RENAL IMPAIRMENT
J Matous1,*, D Siegel2, H Duong3, C Kasserra4, L Sternas4, C Jacques4,
K Klesczewski4, M Zaki4, J Shah5
1Colorado Blood Cancer Institute, Denver, CO, 2John Theurer Cancer Center,
Hackensack University Medical Center, Hackensack, NJ, 3Hematologic Oncol-
ogy and Blood Disorders, Taussig Cancer Institute, Cleveland Clinic, Cleveland,
OH, 4Celgene Corporation, Summit, NJ, 5Lymphoma/Myeloma, University of
Texas MD Anderson Cancer Center, Houston, TX, United States

Background: Pomalidomide (POM) recently received US Food and Drug
Administration approval for the treatment of patients with RRMM who have
received ≥2 prior treatments including lenalidomide and bortezomib. In phase
2 trials, POM+low-dose dexamethasone (LoDEX) has shown significant clini-
cal activity in this patient population (Leleu X, et al. Blood. 2013; Richardson et
al. Blood. 2012). Renal impairment is a common comorbidity for myeloma
patients, occurring in over 40% of patients (Eleutherakis-Papaikovou V, et al.
Leuk Lymphoma. 2007). POM is extensively metabolized, with 2% eliminated
renally as the parent drug (Hoffmann M, et al. Cancer Chemother Pharmacol.
2013). Thus, renal function may not substantively affect exposure of the par-
ent drug. POM+LoDEX has shown efficacy in RRMM patients with moderate
renal impairment (Siegel DS, et al. ASH. 2012). However, patients with severe
renal impairment have been excluded from previous POM trials. To date, the
safety, efficacy, and pharmacokinetics (PK) of POM in patients with renal impair-
ment have not been prospectively evaluated.
Aims: MM-008 is a multicenter, open-label, phase 1 study designed to prospec-
tively assess the PK and safety of POM+LoDEX in patients with RRMM and nor-
mal or impaired renal function.
Methods: Patients with RRMM and ≥1 prior therapy were eligible to enroll in
this study. Patients with normal renal function (creatinine clearance [CrCl] ≥60
mL/min [cohort A]) or severe renal impairment (CrCl <30 mL/min [cohort B]),
but not requiring dialysis, were included. Patients in cohort A received POM 4
mg and patients in cohort B received POM 2 mg or 4 mg on days 1-21 of a 28-
day cycle, following a standard 3+3 dose-escalation design. Both cohorts
received DEX 40 mg (20 mg for patients aged >75 years) on days1,8,15, and
22. Cohort C will assess patients with severe renal impairment (CrCl <30
mL/min) and requiring dialysis (up to approximately 14 patients planned).
Patients were not permitted to enroll in more than 1 cohort. Granulocyte colony-
stimulating factor for management of neutropenia was not permitted in cycle1,
but could be started on day 1 of the next cycle at the physician’s discretion.
Treatment was continued until progressive disease or unacceptable toxicity.
Adverse events (AEs) were graded according to the National Cancer Institute
Common Terminology Criteria for AEs (V 4.0).
Results: As of February5, 2013, eleven patients have been treated (8 in cohort
A; 3 in cohort B). Patients were ages 46-71 years (cohort A) and 57-64 years
(cohort B). Five patients are >65 years of age in cohort A (66, 69 [n=3], and 71
years). Seven patients in cohort A have received more than 1 cycle of treatment;
5 have received 3 or more cycles. One patient in cohort B has received more
than 3 cycles. All 3 patients in cohort B have completed 1 full cycle of treatment
with no dose-limiting toxicities reported. Dose escalation is planned and all
patients remain on study. Updated pharmacokinetic and AE data will be pre-
sented at the meeting.
Summary and Conclusions: MM-008 is an ongoing trial prospectively evalu-
ating the pharmacokinetics and safety of POM+LoDEX in patients with severe
renal impairment. Early tolerability data are encouraging, with dose escalation
planned.
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CAUSES OF DEATH 30 AND 180 DAYS AFTER DIAGNOSIS IN NON-HDT
TREATED DANISH MULTIPLE MYELOMA PATIENTS: A STUDY FROM
THE DANISH MYELOMA STUDY GROUP
M Orebo Holmström1,*, P Gimsing2, N Abildgaard3, N Andersen4, N Clausen5,
M Frederiksen6, H Gregersen7, D Kristensen8, H Larsen9, P Trøllund Pedersen10,
T Plesner11, S Pulczynski12, A Vangsted1
1Department of Hematology, Roskilde Sygehus, University Hospital Copen-
hagen at Roskilde, Roskilde, 2Rigshospitalet, Copenhagen, 3Department of
Hematology, Odense University Hospital, Odense, 4Department of Hematology,

Aarhus University Hospital, Aarhus, 5Department of Hematology, University
Hospital of Copenhagen at Herlev, Herlev, 6Department of Hematology, Hader-
slev Hospital, Haderslev, 7Department of Hematology, University Hospital of
Aalborg, Aalborg, 8Department of Hematology, Næstved Hospital, Næstved,
9Department of Hematology, Viborg Hospital, Viborg, 10Department of Hema-
tology, Esbjerg Hospital, Esbjerg, 11Department of Hematology, Vejle Hospi-
tal, Vejle, 12Department of Hematology, Holstebro Hospital, Holstebro, Denmark

Background: Many elderly patients with multiple myeloma (MM), not eligible
for high-dose melphalan with hematopoietic stem cell support (HDT), die short-
ly after diagnosis. 
Aims: To determine the cause of death in non-HDT MM-patients dying within
30 and 180 days of diagnosis in a population based setting.
Methods: The cause of death in non-HDT-treated patients who died within 180
days of diagnosis was identified in the population based nationwide Danish
myeloma database (DMMD) established by the Danish Myeloma Study Group.
DMMD includes all patients diagnosed with MM since 2005. The cause of death
was divided into 1) pneumonia defined by the presence of fever, cough and pos-
itive ¥-rays, 2) septicemia defined by fever and positive blood cultures, 3) oth-
er infection defined in case of fever, elevated CRP and infection not identified
as pneumonia nor septicemia 4) respiratory failure defined as respiratory dis-
tress with no fever. 5) Cardiovascular disease defined as cardiovascular infarc-
tion including pulmonary embolism or by the presence of congestive heart dis-
ease, 6) intracranial infarction or hemorrhage diagnosed by CTC, MRI or bed-
side neurological examination defined as stroke and 7) patients on dialysis
were classified as having renal failure. All other causes of death were classi-
fied as other cause of death.
Results: We found 2071 patients included in DMMD of whom 1497 (72.3%) did
not receive HDT. Of these 330 (22.0%) died within 180 days of diagnosis. Med-
ical history was not available in 25 (7.6%) patients. No specific cause of death
was found in 17 (5.2%) of the patients. Seventy-six (23.0%) patients died at
home, or at a nursing home. Among 212 (64.2%) eligible patients 72 (40.0%) died
within 30 days and 140 (60.0%) died within 31-180 days. The following causes
of death were found: Infection was the leading cause of death with 96 (45.3%) of
the patients dying from infection in total. Thirty-three (45.8%) and 63 (45.0%)
patients died from infection within 30 and 31-180 days, respectively. Septicemia
was the cause of death in 40 (18.9%) of the patients in total; 17 (23.6%) and 23
(16.4%) patients dying within 30 and 31-180 days. Pneumonia was the cause of
death within 30 and 31-180 days in 12 (16.7%) and 25 (17.9%) patients, 37
(17.5%) in total. Nineteen patients (9.0%) died from other infections. Renal fail-
ure was the cause of death in 35 (16.5%) patients, cardiovascular causes in 21
(9.9%) patients, respiratory failure in 13 (6.1%) patients and stroke in 9 (4.2%) of
the patients. Thirty-eight (18.0%) patients died from other causes. There was no
significant difference (Fisher’s exact test) in the causes of death within 30 and 31-
180 days after diagnosis (P=0.727) (Table 1).

Table 1.

Summary and Conclusions: The main causes of death within 180 days of diag-
nosis in non-HDT-treated MM-patients were infections; with pneumonia and sep-
ticemia as the most common specific causes. Renal failure was the second most
common cause of death. The failure to produce normal polyclonal IgG, treatment
with corticosteroid and myelosuppressive chemotherapy, T cell defects and renal
failure are major causes of infections in patients with MM. Early use of prophy-
lactic intravenous IgG and/or prophylactic antibiotic treatment in non-HDT treat-
ed patients could possibly prevent some or most of these early deaths.
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PRELIMINARY RESULTS OF A PHASE I/II STUDY OF CARFILZOMIB,
LENALIDOMIDE, VORINOSTAT AND DEXAMETHASONE (QUAD) IN
RELAPSED AND/OR REFRACTORY MULTIPLE MYELOMA (MM)
El Bilotti1,*, D Vesole1, J Richter1, A McNeill1, P Anand1, U Bednarz1,
K Ivanovski1, L McBride1, L Raucci1, V Batra1, D Siegel1
1John Theurer Cancer Center at Hackensack University Medical Center, Hack-
ensack, United States
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Background: The results from Phase I/II studies suggest that carfilzomib as
a single agent has clinical activity in relapsed and relapsed/refractory multiple
myeloma (MM). Phase I/II data indicate that combining a proteasome inhibitor
and corticosteroids with an immunomodulatory agent or a histone-deacetylase
(HDAC) inhibitor are synergistic.
Aims: We investigated the tolerability and synergy of the quadruplet using
carfilzomib as the proteasome inhibitor in combination with lenalidomide,
vorinostat and dexamethasone.
Methods: The primary objectives were to determine the maximum tolerated
dose (MTD) and the safety/tolerability of the QUAD combination. Secondary
objectives included overall response rate, duration of response, time to pro-
gression and time to next therapy. All patients were required to have relapsed
or relapsed/refractory disease following at least one line of therapy. Treat-
ment consisted of 28-day cycles of oral lenalidomide days 1-21, oral vorino-
stat days 1-7 and 15-21, intravenous (IV) carfilzomib days1,2,8,9,15 and 16
and IV or oral dexamethasone 40mg days1,8,15 and 22. A standard 3+3
dose escalation schema was followed based on dose-limiting toxicities (DLTs)
occurring in Cycle 1. (See Table 1) Adverse events (AEs) were graded using
the NCI-CTCAE v3. Response was assessed by the modified International
Myeloma Working Group criteria.
Results: As of February 28, 2013, fifteen patients have been enrolled, with one
patient replaced due to inability to complete Cycle 1 due to AE. Four patients
failed screening, 3 due to cytopenias and 1 due to QTC interval. The median
age was 58 years (range 47-65), 55% were male. The median number of pri-
or regimens was 3 (range 1-9), with a median time from diagnosis of 4 years.
All patients had prior stem cell transplant, 10 had prior bortezomib, 10 had pri-
or lenalidomide and 2 had prior vorinostat. Of the 7 patients who received pri-
or VRD, 4 were refractory. Drug-related AEs were experienced by 100% of
patients. The most common of these drug-related AEs included anemia (10pts),
fatigue (8), thrombocytopenia (8), neutropenia (6), muscle cramping (6) and
diarrhea (6). No febrile neutropenia occurred. Nine patients experienced ≥grade
3 AEs including neutropenia (5pts), anemia (3), thrombocytopenia (2), infec-
tion (2), electrolyte imbalances (2), hyperglycemia (1), fatigue (1) and consti-
pation (1) and no grade 5 events. Eight SAEs occurred on study, most of which
were infection and one was possibly study drug(s) related. Currently in cohort4,
the MTD has not yet been determined with no DLTs to date. All 11 patients were
evaluable for response with an ORR of 40%. Four patients had a partial
response (PR), 2 stable disease (SD), 4 with progressive disease (PD) as best
response and one has restaging pending. Of the seven patients treated in
cohorts 2 and above, four have had a PR. Five patients have come off study
due to PD and one due to patient choice. No patients have discontinued due
to toxicity. Two patients have completed 18 cycles of therapy.

Table 1.

Summary and Conclusions: The combination of QUAD is well tolerated in
both relapsed and relapsed/refractory MM patients, with no DLTs identified. The
overall safety profile is manageable and the response rate of 40% noted in
cohort 2 and above is encouraging in this patient population. Accrual is ongo-
ing and additional data will be available at the time of presentation.
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CLINICAL RESPONSE BY BASELINE CHARACTERISTICS IN PATIENTS
WITH RELAPSED AND BORTEZOMIB-REFRACTORY MULTIPLE MYELO-
MA TREATED WITH PANOBINOSTAT, BORTEZOMIB, AND DEXAMETHA-
SONE (PANORAMA 2) 
P Richardson1,*, R Schlossman1, M Alsina2, S Coutre3, C Gasparetto4,
S Mukhopadhyay5, M Ondovik5, M Khan5, C Paley5, S Lonial6
1Dana-Farber Cancer Institute, Boston, 2H. Lee Moffitt Cancer Center &
Research Institute, Tampa, 3Stanford University, Stanford, 4Duke University
Medical Center, Durham, 5Novartis Pharmaceuticals Corporation, East
Hanover, 6Emory University School of Medicine, Atlanta, United States

Background: In PANORAMA2, panobinostat combined with bortezomib and
dexamethasone recaptured responses in heavily pretreated patients with borte-
zomib-refractory multiple myeloma; overall response rate, clinical benefit rate,

and progression-free survival were 34.5%, 52.7%, and 5.4 months, respective-
ly, with manageable toxicity (Richardson et al. ASH 2012 [abstract 1852]).
Aims: Here, we evaluate clinical response by prior use of bortezomib and dex-
amethasone, progression on or within 60 days of of a patient’s last bortezomib-
containing regimen, or high-risk cytogenetics at baseline. Additionally, we eval-
uate quality of life parameters.
Methods: In the single-arm, phase 2 PANORAMA 2 study, patients with relapsed
and bortezomib-refractory multiple myeloma received panobinostat (20 mg,
oral)+bortezomib (1.3 mg/m2, intravenous)+dexamethasone (20 mg, oral). Treat-
ment phase 1 (TP1) consisted of eight 3-week cycles of panobinostat (thrice
weekly) and bortezomib (twice weekly) during weeks 1 and2, with oral dexam-
ethasone administered on the days of and after bortezomib dosing. Patients
demonstrating clinical benefit entered treatment phase2, which consisted of four
6-week cycles of panobinostat (thrice weekly) and bortezomib (once weekly)
during weeks1,2,4, and5, with dexamethasone on the days of and after borte-
zomib. The primary endpoint was overall response (≥partial response) in TP1.
Response was based on European Group of Blood and Marrow Transplantation
1998 criteria. High-risk cytogenetics was defined as del(17p), t(4;14), or t(14;16).
Quality of life was measured with the Functional Assessment of Cancer Thera-
py/Gynecologic Oncology Group Neurotoxicity (FACT/GOG-Ntx) v4.0 scales. All
patients provided written informed consent prior to study entry.
Results: Response rate trended higher in patients whose prior bortezomib
therapy was not their last line of therapy (Table 1). Although no trend in
response rate was noted, progression-free survival appeared longer in patients
progressing within 60 days of their last bortezomib-containing regimen than in
those progressing on their last bortezomib-containing regimen. In the 14
patients with high-risk cytogenetics, overall response rate (complete response,
near complete response, or partial response) was 42.9% and clinical benefit
rate (complete response, near complete response, partial response, or mini-
mal response) was 71.4%. The mean FACT/GOG-Ntx subscale did not exhib-
it a clinically meaningful change from baseline (mean±standard deviation,
114.2±21.1; n=41) to cycle 9 day 1 (day 169; 104.2±15.4; n=16) as determined
by 50% standard deviation threshold for minimally important difference. Other
quality of life parameters were similarly unchanged.

Table 1.

Summary and Conclusions: Panobinostat combined with bortezomib and
dexamethasone demonstrated activity regardless of baseline demographics in
heavily pretreated patients with bortezomib-refractory multiple myeloma.
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PHASE 2A, OPEN-LABEL, MULTI-DOSE STUDY OF ANTI-KAPPA MONO-
CLONAL ANTIBODY, MDX-1097, IN RELAPSED KAPPA-CHAIN
RESTRICTED MULTIPLE MYELOMA WITH STABLE MEASURABLE DIS-
EASE
R Dunn1, A Spencer2,*, B Augustson3, P Mollee4, M Copeman5, P Asvadi1
1Immune System Therapeutics, Sydney, 2Malignant Haematology & Stem cell
Transplantation Service, Alfred Hospital, Melbourne, 3Haematology, Sir
Charles Gairdner Hospital, Perth, 4Haematology, Princess Alexandra Hospital,
Brisbane, 5Northern Beaches Cancer Service, Sydney, Australia

Background: MDX-1097 is a monoclonal antibody that binds to a kappa light
chain surface antigen (called KMA), on malignant B cells but not normal leu-
cocytes or other cells. A Phase 1 study of single doses of MDX-1097 has been
completed in kappa-light-chain restricted multiple myeloma patients. Based on
positive safety, pharmacokinetic and efficacy data at a 10mg/kg dose, we now
conducted a phase 2a study of repeated dosing of MDX-1097.
Aims: This study aimed to test efficacy and safety of MDX-1097 at 10mg/kg
weekly ¥8 in relapsed kappa myeloma patients with stable measurable dis-
ease.
Methods: We initially enrolled 13 relapsed kappa myeloma patients with sta-
ble disease, including patients on maintenance lenalidomide or thalidomide
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and low-dose steroids. The study followed a Simon 2-stage minimax design,
with ≥1 response needed in the first 13 patients to expand the study. Respons-
es were evaluated by IMWG guidelines (Durie et al, 2006). MDX-1097 10mg/kg
was given by 90 minute intravenous infusion weekly for 8 weeks. Efficacy and
safety data included vital signs, physical examination, ECG, hematology
assessments, clinical chemistry, C-reactive protein, β2 microglobulin,
immunoglobulin quantification, urinalysis, and creatinine clearance. This study
was performed according to ICH-GCP guidelines.
Results: A total of 19 patients completed the study. Repeated MDX-1097 dos-
ing was well tolerated: 4 patients had Grade 1-2 drug-related infusion reactions;
4 patients had Grade 3 AE’s (complete heart block, pneumonia, anaemia and
pancreatitis), considered unlikely to relate to MDX-1097. There was no evi-
dence of serum sickness, no alteration of renal function, no evidence of
increased immunosuppression and no ECG changes. One patient had a VGPR
maintained for 12 months post MDX-1097 therapy. A second patient had PR.
A third patient with light-chain-only myeloma had PR. On study, 26% of patients
continued IMiD(R) maintenance therapy; with no signs that MDX-1097 affect-
ed their safety profile.
Summary and Conclusions: Multiple weekly doses of MDX-1097 at 10 mg/kg
were safe and well tolerated in patients with relapsed kappa myeloma.
Responses to therapy were seen in 3/19 (16%) of patients.
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THE UK LENALIDOMIDE TREATMENT CONTINUATION SCHEME™:
TRENDS OF LONG-TERM TREATMENT IN A CLINICAL SETTING 
Cathy D. Williams1,*, Mathew Simcock2, Imran Lodhi3, Suzanne K. Robinson 2,
Faith E. Davies4
1Centre for Clinical Haematology, Nottingham University Hospital, Nottingham,
United Kingdom, 2Celgene International, Boudry, Switzerland, 3Celgene Lim-
ited, Uxbridge, 4Institute of Cancer Research, Royal Marsden Hospital, London,
United Kingdom

Background: Patients (pts) with relapsed/refractory multiple myeloma (RRMM)
who respond to therapy experience improved survival if treatment with lenalido-
mide (LEN) plus dexamethasone (DEX) is continued until disease progression.
In the United Kingdom, LEN+DEX is reimbursed for the treatment of RRMM pts
after ≥2 therapies (current license after ≥1 prior therapy) in accordance with the
National Institute for Health and Clinical Excellence (NICE) guidelines. The
Treatment Continuation Scheme (TCS) database was part of the NICE-agreed
reimbursement scheme. It was designed to track the duration of LEN+DEX
treatment in RRMM pts, but not the reasons for dose adjustments or treatment
discontinuation.
Aims: To investigate how LEN starting dose and dose modifications during ther-
apy impact treatment duration.
Methods: This anonymised prospective cohort analysis focused on pts with
RRMM enrolled in the TCS program between 1 July, 2009 and 30 September,
2010. The cutoff date was 31 October, 2012 allowing at least 2 yrs follow up.
Associations between ordered categorical variables (first dose administered,
age group, treatment scheme, and number of cycles administered per pt) were
measured by Spearman’s rank correlation and associations between continu-
ous variables (number of cycles, age, and number of dose changes) were
measured by Pearson’s correlation. Baseline covariates (age and starting dose)
were modeled using multivariable logistic regression with possible interactions
considered; P<0.05 was considered statistically significant.
Results: A total of1,779 pts from 193 treatment centers were evaluable. The
median age was 69 yrs (range 23–91); 35% (624) were aged <65, 40% (702)
were 65–74, and 25% (453) of the patients were >75 yrs. The majority of pts
(65%; n=1,149) initiated LEN treatment according to the recommended start-
ing dose of 25 mg/day, 15% of pts each started at 15 and 10 mg/day, and 5%
at 5 mg/day. Dose modifications were reported in 48% of pts. The median
number of dose modifications per pt was 1 (range 0–15). Of pts who started
on 25 mg/day and received >1 cycle, almost half (48%) required no dose
adjustments. Pts who had at least 1 form of dose adjustment had longer treat-
ment duration compared with pts without a dose adjustment (15.0 vs 7.3
cycles, respectively; P<0.0001). The median number of cycles administered
was 7 (range 1–48); 33.4% pts remained on therapy for ≥12 cycles, 17.6%
of pts for ≥24 cycles, and 14.5% pts for ≥26 cycles. Of pts who continued ther-
apy ≥24 cycles, 11.8% required dose modifications directly after cycle1, but
the percentage of dose modifications steadily decreased from cycle 6
onwards. There was a positive association between a higher starting dose and
longer treatment duration (P<0.0001). A significant negative correlation
between age and the number of cycles administered was observed: pts aged
<75 yrs were 1.51 times more likely to receive ≥24 cycles compared with pts
aged ≥75 yrs (P=0.0093). In multivariate analyses, age and LEN starting
dose were both statistically significant predictors for a treatment duration last-
ing ≥24 mos (Table 1).
Summary and Conclusions: This large dataset (N=1,779) from a clinical prac-
tice setting of pts with RRMM in the United Kingdom shows a positive correla-
tion between the recommended LEN 25 mg/day starting dose and longer treat-
ment duration. Age (<75 yrs) and individual dose adjustments of LEN during
therapy were also associated with longer treatment duration. 

Table 1. Predictors of treatment duration lasting ≥24 mos.
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THE EFFICACY AND SAFETY OF POMALIDOMIDE WITH OR WITHOUT
LOW-DOSE DEXAMETHASONE IS NOT IMPACTED BY AGE IN PATIENTS
WITH ADVANCED RELAPSED AND REFRACTORY MULTIPLE MYELO-
MA: MM-002 SUBGROUP ANALYSIS 
S Jagannath1,*, C Hofmeister2, R Baz3, David S. Siegel4, R Vij5, C Chen6,
S Lonial7, K Anderson8, M Chen9, M Zaki9, P Richardson8
1Mount Sinai Medical Center, New York, 2Ohio State University Medical Cen-
ter, Columbus, OH, 3H. Lee Moffitt Cancer Center and Research Institute, Tam-
pa, FL, 4John Theurer Cancer Center, Hackensack University Medical Center,
Hackensack, NJ, 5Washington University School of Medicine, St. Louis, MO,
United States, 6Princess Margaret Hospital, Toronto, ON, Canada, 7Emory
University School of Medicine, Atlanta, GA, 8Dana-Farber Cancer Institute,
Boston, MA, 9Celgene Corporation, Summit, NJ, United States

Background: Pomalidomide (POM) demonstrated clinical efficacy and accept-
able tolerability in relapsed and refractory multiple myeloma (RRMM) patients
previously treated with lenalidomide (LEN) and bortezomib (BORT), in the ran-
domized, multicenter, open label MM-002 phase 2 trial.
Aims: The impact of age (≤65 vs >65 yrs) on efficacy and safety outcomes was
assessed in a post-hoc analysis.
Methods: Patients with RRMM who had received ≥2 prior therapies, including LEN
and BORT, and were refractory to their last regimen were randomized to either
POM+low-dose dexamethasone (POM 4 mg/day, days 1–21 of a 28-day cycle;
LoDEX 40 mg/week) or POM alone. At progression, patients receiving POM alone
could receive POM+LoDEX at the investigator’s discretion. Patients >over 75 yrs
received LoDEX, 20 mg/week. All patients received mandatory thromboprophy-
laxis (daily low-dose aspirin). End points included progression-free survival (PFS),
response rate (based on EBMT criteria), response duration, and safety.
Results: A total of 221 patients with a median age of 63 yrs (range 34–88) were
randomized to POM+LoDEX (n=113) or POM alone (n=108). Overall, 77 (35%)
of patients had LEN as their last prior therapy. The efficacy outcomes and the
most common treatment emergent grade 3/4 adverse events (AEs) for the age
subgroups according to treatment arm are presented in the Table 1. Median
response was durable (7.7–10.6 mos) across the age groups with POM regard-
less of the addition of LoDEX, and was not impacted by age. Of patients aged
≤65 yrs, 28% (POM+LoDEX) and 32% (POM) required at least one dose reduc-
tion; for patients aged >65 yrs these proportions were 29% and 44%, respective-
ly. Median relative dose intensity was 90% in both POM+LoDEX and POM arms
in patients aged ≤65 yrs; in older patients it was 90% and 100%, respectively.

Table 1. Efficacy and safety outcomes.
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Summary and Conclusions: POM with or without LoDEX was effective and
generally well tolerated in heavily pretreated RRMM patients who had already
received LEN and BORT, including patients who had progressed on prior LEN.
In general, age had no impact on overall response rate, duration of response,
or safety. Updated data will be presented at the meeting.
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PROMISING ROLES OF AMIFOSTINE AS PROPHYLACTIC AGENTS
AGAINST BORTEZOMIB-INDUCED PERIPHERAL NEUROPATHY
M Fang1,*, Y Gun1
1Department of Hematology, the First Affiliated Hospital of Dalian Medical Uni-
versity, Dalian, China

Background: Up to now, as the first proteasome inhibitor to be approved for
the treatment of both relapsed/refractory and newly diagnosed multiple myelo-
ma (MM) patients, the bortezomib has emerged as an important therapeutic
strategy in the treatment of MM. On account of the BiPN as an adverse effect,
the dose and duration of bortezomib treatment were often limited. The incidence
of BiPN reached as high as 37%. In addition, there was a lack of the effective
evidence concerned with the treatments and prevention measures for BiPN. As
an organic thiophosphate, amifostine, was used as a “detoxifying agent” dur-
ing a cytotoxic treatment procedure. Besides, it was also thought to act as a
ROS scavenger, which is an important component for cancer therapy. What’s
more, it was demonstrated that amifostine could play a potential neuroprotec-
tive role on preventing the cisplatin- and paclitaxel-induced neurotoxicityin.
Aims: To examine whether amifostine could protect patients with multiple
myeloma (MM) from bortezomib-induced peripheral neuropathy while main-
taining the therapeutic efficacy. 
Methods: 47previously untreated patients with MM were enrolled and ran-
domly assigned to treatment.All patients receivedbortezomib (1.0 mg/m2 on
days1,4,8, 11),dexamethasone (20-40mg/don days1-4, 8-11) andthalido-
mide(100mg/d)for four 21-day cycles. Patientswere randomly assigned to
receive 400 mg of amifostinebefore bortezomib,then assessed incidence and
severity of BiPN after every cycle. In vitro, schwann cells(SCs)and myeloma
cells(MCs)were pretreated with amifostineat 0,1,2, 4mM for 30min prior to
bortezomib exposurefor 5 h at 400nM and 100nM, respectively. After Cell via-
bility and reactive oxygen species (ROS) were examined, aggresome forma-
tion and activation of chaperone-mediated autophagy (CMA) in SCswere
observed through immunofluorescent analyses and TEM. 
Results: Complete response rates did not differ in thepresence or absence of
amfostine therapy(34.78% v 37.5%, P>0.05). Incidence of BiPN was lower in
patients whoreceived amfostine compared with those who received no amifos-
tine (62.5%v 78.26%, P>0.05), though the difference was not significant.
Among the patients with BiPN,NCI grade 3-4 incidence wassignificantly lower
in patients who received amifostinethan those who received no amifostine
(8.33% v 39.13%, P<0.05).In vitro, amifostine pretreatment increased thecell
viability while decreased the level of ROS in SCs.In addition, amifostine pre-
treatment decreased the percentage of SCs forming peripheral myelin pro-
tein22 (PMP22) aggregatesandinduced high expression of cytoplasmic chap-
eroneand receptor of CMA at lysosomal membrane. TEM observedautophago-
somes of different stages in SCsinduced by amifostine. Amiforstine did not
increased the cell viability and decreased the level of ROS in MCs. 
Summary and Conclusions: These results indicate promising roles of ami-
fostine as prophylactic agents against BiPN by reducing ROS generation and
aggresome formation through activation of CMA. 

P780

MP VS MPT IN FIRST TO FOURTH LINE OF TREATMENT IN MULTIPLE
MYELOMA PATIENTS
J Lund1,*, K Uttervall1, J Liwing1, J Aschan2, E Alici1, E Holmberg3, H Nahi1
1Divison of Hematology, Department of Medicine, Huddinge, Karolinska Insti-
tute, Stockholm, 2Jansen-Cilag AB, Sollentuna, 3Department of Oncology, Insti-
tute of Clinical Sciences, Sahlgrenska Academy at University of Gothenburg,
Gothenburg, Sweden

Background: Combination of melphalan and prednisolone (MP) was standard
treatment of multiple myeloma (MM) for decades. Since the introduction of
novel agents the clinical outcome in MM has improved. Several prospective
studies with thalidomide, the first novel agent, combined with MP, (MPT) com-
pared to MP have been performed, most of them showing MPT gives a better
response rate and median overall survival than MP. A metaanalysis of 6
prospective studies show a rise of median OS and EFS when treating with
MPT of 6 months when comparing to MP.
Aims: The aim of the study was to look upon a real life population and see if
addition of thalidomide to MP gained real life patients.
Methods: From a material of 1642 patients with symptomatic MM collected from
15 Swedish sites from earliest January 2000, until latest June 2012 we collect-
ed all patients treated in first, second, third and fourth line of therapy with MP
(n=600, 213, 54 and 21) and MPT (n=170, 66, 23 and 15). MM patients were iden-

tified from the Swedish National Cancer Register and medical data were obtained
from medical records. Patients were evaluated for response rate, OS and EFS.
Multivariate Cox model analysis was made to adjust for Ig-class, age, hypercal-
cemia haemoglobin and albumin levels at time for MM-diagnose.
Results: The distribution of response rate of nCR/VGPR/PR and NR in the MP
population was5,3, 31 and 61% and4,4, 27 and 65% in 1st and 2nd line of ther-
apy respectively. In the MPT population the response rate were significantly bet-
ter;12,12,46 and 30% in 1st line and9,9, 47 and 34% in 2nd line. Median OS in
the MP group after 1st line of therapy was 27 months and in the MPT group 50
months, 95% CI [24;30] and [44;84] respectively (P<0.0001). The relative risk for
death in the MPT group vs. the MP group was 0.61, 95% CI [0.45;0.84] after
adjusting for other prognostic markers. Two years from start of treatment 55% of
the patients treated with MP were still alive and hadn’t started new treatment vs.
70% after MPT. After 2nd line of therapy OS in the MP group was 22 months and
in the MPT group 35 months, 95% CI [18;25] and [29;-]. Relative risk for death
after MPT vs MP was 0.55, 95% CI[ 0.38;0.83], P<0.01. After 3rd and 4th lines of
therapy median OS for MP were 17 and 14 months, 95%CI [13;30] and [4;23]
respectively and for MPT 19 and 23, 95% CI[8;32] and [8;-]. The difference after
4th line of treatment was not significant, probably due to the small amount of
patients. EFS for patients receiving MP in 1st, 2nd and 3rd lines of treatment was
12.6, 8 and 8 months respectively compared to patients who received MPT where
EFS was 22, 18 and 3.2 months respectively, (P<0.001, <0,001 and=0.374
respectively). The reason for the short EFS after 3rd line of treatment in the MPT
group is unclear and does not correspond to OS for the same group (Figure 1).

Figure 1.

Summary and Conclusions: Response rates with MPT were significantly bet-
ter than with MP both in 1st and 2nd line of treatment. Treatment with MPT sig-
nificantly increased OS and EFS in treatment lines 1 through 3. MPT benefits
in our retrospective study of patients in a standard clinical setting were even
bigger than in the prospective trials performed.
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CAN NOVEL AGENTS OVERCOME THE NEGATIVE PROGNOSTIC
IMPACT OF RENAL IMPAIRMENT IN MULTIPLE MYELOMA? - A POPULA-
TION BASED STUDY INCLUDING 1538 PATIENTS
K Uttervall1,*, J Lund1, J Liwing1, E Holmberg2, E Alici1, J Aschan3, H Nahi1
1Department of Medicine, Karolinska Institutet, Stockholm, 2Department of
Oncology, Institute of Clinical Sciences, Sahlgrenska Academy at University of
Gothenburg, Gothenburg, 3Janssen-Cilag AB, Sollentuna, Sweden

Background: Renal impairment (RI) is a relatively common feature of multi-
ple myeloma (MM) and it has been shown in several studies that RI at the time
of diagnosis correlates to inferior survival.
Aims: To understand the impact of RI on survival in the era of novel agents.
The primary endpoint of this retrospective study was overall survival (OS).
Time to next treatment (TTNT) was the secondary endpoint.
Methods: The study population included all patients diagnosed with MM since
earliest January 2000 until latest June 2011 at 14 Swedish sites. The estimat-
ed glomerular filtration rate (eGFR) was calculated using the MDRD-formula
and RI was defined as eGFR <60 mL/min/1.73 m2. Multivariate Cox model
analysis was made to adjust for age, calcium, haemoglobin and albumin lev-
els at time for MM-diagnose.
Results: The study population consisted of 1538 patients. Patients with RI at
diagnosis (n=680) had a significantly worse median OS of 33 months 95%
CI[28;36] compared to those without RI (n=858), with a median OS of 52 months
95% CI[48;56], (P<0.001). High dose treatment (HDT) in 1st line improved medi-
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an OS in patients with RI (76 vs 26 months, P<0.001). Novel treatment in 1st line
significantly improved OS for non-HDT patients with RI (60 vs 21 months,
P<0.001). This difference was still significant in the multivariate analysis. There
was no difference in median OS between non-HDT patients with and without RI
that had been treated with novel drugs (60 vs 50 months, P=0.86). RI implied a
shorter median TTNT after 1st line (13 vs 20 months, P<0.001). HDT prolonged
TTNT (30 vs 11 months, P<0.001). For non-HDT patients with RI novel treament
in 1st line also prolonged TTNT from 9 to 19 months, P<0.001 (Figure 1).

Figure 1.

Summary and Conclusions: RI is still an important prognostic marker in MM.
HDT and novel treament regimens can partly overcome the negative impact of
RI with improved median OS and prolonged TTNT.

P782

SIGNIFICANCE OF THE ISS AND IMWG RESPONSE CRITERIA IN
PATIENTS WITH MULTIPLE MYELOMA WHO RECEIVED ASCT IN THE
NOVEL AGENT ERA: A RETROSPECTIVE ANALYSIS OF 1701 JAPANESE
PATIENTS
H Takamatsu1,*, T Miyamoto2, S Hagiwara3, K Yokoyama4, T Ito5, M Matsumo-
to6, K Nishiwaki7, H Sakamaki8, R Suzuki9, K Sunami10
1Cellular Transplantation Biology (Hematology/Respirology), Kanazawa Univer-
sity Graduate School of Medical Science, Kanazawa, 2Department of Hema-
tology/Oncology, Kyushu University, Fukuoka, 3Division of Hematology, Inter-
nal Medicine, National Center for Global Health and Medicine, 4Division of
Hematology, Department of Medicine, Keio University School of Medicine,
Tokyo, 5Division of Hematology, Second Department of Internal Medicine, Shin-
shu University School of Medicine, Matsumoto, 6Department of Hematology,
National Hospital Organization Nishigunma National Hospital, Shibukawa, 7Divi-
sion of Oncology and Hematology, Department of Internal Medicine, Jikei Uni-
versity School of Medicine, Kashiwa Hospital, 8Division of Hematology, Tokyo
Metropolitan Cancer and Infectious diseases Center Komagome Hospital,
Tokyo, 9Department of HSCT Data Management and Biostatistics, Nagoya
University Graduate School of Medicine, Nagoya, 10Department of Hematology,
National Hospital Organization Okayama Medical Center, Okayama, Japan

Background: Although the International Staging System (ISS) and Interna-
tional Myeloma Working Group (IMWG) response criteria for multiple myeloma
(MM) are used worldwide, there have been few reports on prognostic assess-
ment of Asian patients using these criteria in the novel agent era.
Aims: The objective of our study was to evaluate the clinical significance of ISS
and IMWG response criteria in Japanese patients with MM who were treated
with autologous stem cell transplantation (ASCT).
Methods: Study participants included 1701 Japanese patients (967 men and
734 women) with a median age of 57 years (range: 19-73 years) who under-
went a single ASCT after high-dose melphalan (200 mg/sqm) (Mel 200) treat-
ment for MM in Japan between October 1995 and December 2011. Data were
collected and analyzed retrospectively using the Transplant Registry Unified
Management Program (TRUMP) of the Japan Society for Hematopoietic Cell
Transplantation. Given that bortezomib, thalidomide and lenalidomide were
approved in Japan in December 2006, October 2008 and June 2010, respec-
tively, we categorized patients into two treatment cohorts: pre-novel agent era
(1995-2006) and novel agent era (2008-2010).
Results: During the pre-novel agent era (1995-2006) in Japan, 695 patients (386
men and 309 women) with a median age of 56 years (range: 22-70 years)
received a single ASCT after Mel 200 treatment between October 1995 and
December 2006. The median follow-up time was 4.3 years with a 4-year overall

survival (OS) rate of 66%. Median survival rates for ISS I (n=176), II (n=204) and
III (n=113) groups were 7.3, 6.4 and 5.3 years, respectively. We could not obtain
ISS data for 202 patients. In the ISS I group, OS was significantly prolonged
compared to ISS II (P=0.046) and III (P=0.002) groups; however, no significant
difference was found between ISS II and III groups (P=0.155). Responses before
ASCT were as follows: 64 CR (9.2%), 139 VGPR (20.0%), 374 PR (53.8%), 83
SD (11.9%), 21 PD (3.0%) and 14 non-data (2.1%). Median survival rates for CR,
VGPR, PR, SD, and PD groups were 11.3, 5.9, 6.2, 5.4 and 3.3 years, respec-
tively. There were no significant differences in OS between the CR group and oth-
er response groups, except for CR versus PD (P=0.014) groups. During the nov-
el agent era (2008-2010) in Japan, 1006 patients (581 men and 425 women) with
MM received a single ASCT after Mel 200 treatment between January 2008 and
December 2010. The median follow-up time was 1.5 years with a 2-year OS rate
of 87%. Two-year OS rates for ISS I (n=392), II (n=410) and III (n=204) groups
were 90%, 87%, and 82%, respectively. In the ISS I group, OS was significantly
prolonged compared to the ISS III group (P=0.03), but no significant differences
were found between ISS I and II groups (P=0.59) and between ISS II and III
groups (P=0.07) (Figure 1). Responses before ASCT were as follows: 107 CR
(10.6%), 316 VGPR (31.4%), 473 PR (47.0%), 80 SD (8.0%), 21 PD (2.1%) and
9 non-data (0.9%). Two-year OS rates for CR, VGPR, PR, SD and PD groups
were 90%, 89%, 86%, 83% and 61%, respectively. There were no significant dif-
ferences in OS between the CR group and other response groups, except for CR
versus PD groups (P<0.001) (Figure 2). The percentage of CR+VGPR cases (423
of 1006 [42.0%]) before ASCT in the novel agent era increased significantly com-
pared to the pre-novel agent era (203 of 695 [29.2%]) (P<0.0001).

Figure 1.

Figure 2.

Summary and Conclusions: In the novel agent era, CR+VGPR cases before
ASCT increased. Although the ISS did not clearly stratify the prognosis of
Japanese patients with MM who received a single ASCT, this finding should be
confirmed in prospective studies.

P783

PREVALENCE AND CLINICAL SIGNIFICANCE OF BRAF V600E MUTA-
TION IN MULTIPLE MYELOMA
E Rustad1,*, H Dai2, K Wader3, K Misund1, H Hov2, A Sundan1, H Aarset2,
A Waage1,4
1Department of Cancer Research and Molecular Medicine, Norwegian Universi-
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ty of Science and Technology, 2Department of Pathology, 3Department of Oncol-
ogy, 4Department of Haematology, St. Olavs Hospital, Trondheim, Norway

Background: Activating mutations in the BRAF are found in 100% of patients
with hairy cell leukemia, 60% with malignant melanoma and 4% with multiple
myeloma. Mutation V600E is the most common of approximately 30 BRAF
mutations. Clinical characteristics of myeloma patients with BRAF mutations
have been published, but the number is still too low to decide whether they have
a common phenotype. Here we present 10 cases with BRAF mutation V600E.
Aims: Our objective is to further examine the prevalence and clinical signifi-
cance of BRAF mutations in multiple myeloma.
Methods: The patient material consists of 153 bone marrow biopsies collect-
ed as a part of routine diagnostics at St. Olavs Hospital in Trondheim, Norway
in the period 2006-2012. All patients fullfilled criteria for multiple meyloma
(>10% plasma cells in BM and/or >30 g/l of M protein). All patients who were
still alive at the time of inclusion gave passive consent to analyze the clinical
information and biological material. Ethics committee approved the study.
Patient samples were examined by real time PCR for the two most common
BRAF mutations, V600E and K601N. Clinical disease characteristics from each
patient were obtained from clinical records.
Results: In 153 patients we found 10 patients (6,5%) with V600E mutation and
no patients with K601N mutation. Median age was 69 (range 52-82) years, 6
male and 4 female, IgG5, IgA 2 (3 missing), kappa8, lambda2, creatinine medi-
an 146 (59-900) µmol/l, corrected Ca median2,80 (2,40-3,60), ISS stage II: 3
pts, ISS stage III: 4 pts (3 missing), 8 pts had skeletal disease. Median overall
survival was 52 months in BRAF- patients and 26 months in BRAF+ patients.
None of the differences were statistically significant.
Summary and Conclusions: The prevalence of BRAF mutation V600E
was6,5%. 10 patients with BRAF mutation V600E were more affected by the
disease and had shorter survival compared with 143 patients without the muta-
tion indicating that BRAF+ patients may have a more agressive disease. 

P784

SESTAMIBI TECHNETIUM-99M BONE MARROW SCAN IS ABLE TO PRE-
DICT OVERALL DISEASE OUTCOME AND MORTALITY COMPARED TO
WHOLE BODY MAGNETIC RESONANCE IMAGING IN MULTIPLE MYELO-
MA 
A Khalafallah1,2,*,A Snarski3, R Heng4
1Haematology, LAUNCESTON GENERAL HOSPITAL, 2School of Human Life
Sciences, University of Tasmania, 3Nuclear Medicine, Northern Nuclear Med-
icine Tasmania, 4Radiology Department, LAUNCESTON GENERAL HOSPI-
TAL, Launceston, Australia

Background: Bone disease occurs in about 90% of multiple myeloma (MM)
patients. There are no data comparing the new diagnostic modalities with whole
body Magnetic Resonance Imaging (WB-MRI) and Sestamibi Technetium-
99m-MIBI Bone Marrow Scan (MIBI) in MM. 
Aims: This study aims to determine whether WB-MRI and MIBI scans in the
same myeloma patients produce the same estimate of disease load and loca-
tion and to study possible association between the bone disease detected by
these scans and the effect on disease outcome and survival. 
Methods: A prospective comparative study was conducted between WB-MRI
and MIBI scans in assessing bone disease and outcome of MM. Sixty two con-
secutive patients with confirmed MM underwent simultaneous WB-MRI and MIBI
scans at the Launceston General Hospital from January 2010 to January 2011,
and their survival status was determined in January 2012. The median age was
62 years (range 37-88) with a male to female ratio of 33:29. For the examination
of the spines, MRI-T1 weighted turbo spin-echo and turbo spin echo MRI-STIR
(Short Tau Inversion Recovery) were performed in the sagittal plane. Within 48
hours all patients underwent MIBI scan. Imaging started at five minutes post
injection of MIBI–30mCi (1110MBq) with a wide field of view gamma camera
equipped with a low energy high resolution collimator. The whole body scan pro-
ceeded at 30cm/minute. When completed, lateral femora images were taken
with each view, which took approximately two minutes and, if required, a single
positron emission computed tomography (SPECT) was performed. This study is
approved by the Tasmanian Human Ethics Committee, Australia. The study was
registered prospectively in the Australian and New Zealand Clinical Trials Reg-
istry at http://www.ANZCTR.org.au under No: ACTRN12609000761268.
Results: Overall in all bones, the mean MIBI scan result provides a better and ear-
lier prediction of disease progression and mortality than the mean result from the
MRI scan versions taken together (MRI_T1 HR for trend 0.51; 95%CI 0.33 to
0.81; P=0.012: and MRI-STIR HR for trend 0.58; 95%CI 0.35 to 0.97; P=0.038)
when patients receive standard therapy for myeloma. In vertebrae and long bones,
MRI scan detected more disease compared to MIBI scan (P<0.001) but there
was less difference in the skull (P=0.09). In the rib-cage, the MIBI scan detected
more lytic lesions of the ribs compared to MRI scan (P<0.001). Thirteen of the 62
patients died during the 24 months follow-up. Increased disease detected in all
bones by both scans was associated with increased mortality risk (MIBI P=0.001;
MRI-STIR P=0.044; but not MRI-T1 P=0.44). In all combined bone groups, the
mean MIBI scan results provided a better prediction of mortality than MRI scan
over the follow-up period (MRI-T1 vs MIBI P=0.019; MRI-STIR vs MIBI P=0.047). 

Summary and Conclusions: Our study confirms that WB-MRI is more accu-
rate and with a higher sensitivity in detecting myeloma bone lesions.A novel
finding shows that MIBI scan obtains an image of all important bone compart-
ments in the body in one single examination, and is less time consuming and
more comfortable for the patient than MRI. Furthermore, MIBI scan was able
to predict overall disease outcome and mortality better than MRI scan. Further
studies to define optimum use of these imaging techniques are warranted. 

P785

HETEROGENEITY OF IMWG DEFINED CR AND VGPR ASSESSED BY
FREE LIGHT CHAIN ASSAY AND MULTIPARAMETER FLOWCYTOMETRY
H Sugihara1,*, T Ugai1, Y Nishida1, K Tsuda1, M Yamakura1, M Takeuchi1,
K Matsue1
1Hematology, Kameda Medical Center, Kamogawa, Japan

Background: With the development of novel therapeutic agents, complete
response (CR) and very good partial-response (VGPR) have become treatment
goals in patients with multiple myeloma (MM). Although, the current definition
of CR is not fully satisfactory, and other techniques such as serum free light
chain (sFLC) assay, immunophenotyping and molecular methods are being
investigated. The incorporation of FLC assay in addition to IMWG defined CR
criteria defines a more stringent degree of CR (sCR), whereas multiparameter
flowcytometry (MFC) may allow the more deeper level of response compared
to conventional immunofixation negative response or sCR.
Aims: We retrospectively analyzed the relationship of different level of respons-
es and its clinical relevance on the prognosis after treatment of MM.
Methods: A total of 131 consecutive patients with MM treated from April 2005
to December 2012 at our institute were subjected to this study. sFLC was seri-
ally measured at least once a week during admission and once a month dur-
ing the period of outpatient care, and bone marrow examination was performed
before and after treatments as clinically indicated. Treatment response was
assessed using the IMWG criteria, and the best response to treatment during
the course of disease was evaluated by simultaneous serum immunofixation
test, sFLC measurements and MFC analysis of bone marrow plasma cells.
Results: Among 131 patients, 32% of patients achieved CR, 27.5% achieved
sCR, and 20% achieved immunophenotypic CR. VGPR was obtained 25% of
patients and the rest of 42% of patients remained PR or less responses. Survival
of patients was correlated with the depth of response in IMWG criteria. Normal-
ization of FLC ratio among patients with CR, VGPR, and PR or less was 86%,
60%, and 9%, respectively. Among 36 CR patients with normal sFLCκ/λ, 26
(72%) were MFC-negative and 10 (28%) were MFC-positive; 4 of 6 CR patients
without normal sFLCκ/λ (29%) were MFC-positive. 20 VGPR patients (61%)
obtained normal sFLCκ/λ, while only one became MFC-negative. Among 56
patients with less than PR, only 3 obtained normal sFLCκ/λ and none achieved
MFC negativity. Among the patients with CR and VGPR, patients achieved sFLC
normalization showed significantly better survival compared to those who did
not. Patients achieved MFC negativity showed significantly better survival com-
pared to those who did not. Among patients with CR, patients achieved MFC neg-
ativity showed better PFS, but other conventional prognostic markers did not
give negative impact on PFS, probably due to short follow up and excellent out-
come in this group of patients. On multivariate Cox regression analysis for PFS,
only MFC negativity was an independent prognostic factor (Hazard-ratio 0.028;
95% CI, 0.004 to 0.21; P=0.0005).
Summary and Conclusions: This study confirmed that magnitude of CR and
VGPR response defined by IMWG criteria was heterogeneous in terms of
sFLCκ/λ normalization and MFC negativity. Although MFC and sFLC analysis fre-
quently gave discrepant results among patients with CR and VGPR, both analy-
ses appeared to give complementary important complementary information for
assessing the depth of CR and VGPR category. Achieving immunophenotypic
CR translates into superior PFS compared with conventional CR or sCR.
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ALPHA 1-ACID GLYCOPROTEIN (AAG) IS A POTENTIAL PATIENT
SELECTION BIOMARKER FOR IMPROVED CLINICAL ACTIVITY OF
ARRY-520 IN RELAPSED AND REFRACTORY MULTIPLE MYELOMA (MM)
B Tunquist1,*, K Brown1, G Hingorani1, R Aitchison1, J Regensburger1,
S Lonial2, J Kaufman2, J Zonder3, A Cohen4, W Bensinger5, R Orlowski6,
J Shah6, B Hilder1, M Ptaszynski1, K Litwiler1, D Walker1
1Array BioPharma, Boulder, 2Emory Winship Cancer Institute, Atlanta, 3Kar-
manos Cancer Institute, Detroit, 4Fox Chase Cancer Institute, Philadelphia,
5Fred Hutchinson Cancer Research Center, Seattle, 6MD Anderson Cancer
Center, Houston, United States

Background: ARRY-520 is a selective inhibitor of kinesin spindle protein (KSP)
that has preferential activity in Mcl-1-dependent tumors and is being devel-
oped for patients with relapsed and refractory multiple myeloma (MM). The
acute-phase plasma protein alpha 1-acid glycoprotein (AAG) can bind certain
drugs, potentially affecting pharmacokinetics (PK), and thus efficacy. AAG lev-
els vary considerably among patients with cancer, including MM.
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Aims: To investigate the interaction of ARRY-520 and AAG as it relates to
patient outcome following ARRY-520 administration.
Methods: Protein binding, and the effect of [AAG] and [compound] on MM cell
line viability were measured in vitro. Patient data were obtained from 3 clinical
studies of ARRY-520: Ph1 solid tumor study, Ph1/2 AML study, and Ph1/2
study in MM. The MM Phase 2 study consists of two separate cohorts: single
agent ARRY-520 and ARRY-520 plus low-dose dexamethasone (dex). [AAG]
and the degree of ARRY-520 total protein binding were measured in pre- and
post-dose blood samples.
Results: ARRY-520 shows preferential affinity for AAG relative to other com-
mon serum proteins, such as HSA. In in vitro assays, increasing [AAG] across
a clinically relevant range (0.6–3.0 g/L) decreased the unbound concentration
of ARRY-520 five-fold and this correlated with increased IC50 values for ARRY-
520 in MM cell line viability assays. A similar effect on MM cell viability was not
seen for several other standard of care MM agents, which do not bind to AAG.
Thus, we hypothesize that elevated AAG decreases free concentration of
ARRY-520 and leads to a loss of potency. In pre-dose blood samples (n=140),
[AAG] ranged from 0.2 to 4.1 g/L. Both [AAG] and measured unbound ARRY-
520 correlated with changes in PK: CL and Vd decreased with increasing AAG,
consistent with a lower unbound fraction in patients with higher [AAG]. Post-
dose blood samples from the MM study indicated that AAG levels did not sig-
nificantly change with time. Of 72 MM patients evaluated for AAG to date, 26%
exhibited pre-dose [AAG] ≥1.1 g/L, and this correlated with a decreased medi-
an event-free survival (EFS) (2.3 vs 7.8 months; P=0.0024) and no clinical
responses (0/19 vs 12/53; P=0.028) compared to patients below this cutoff. In
the ARRY-520+dex cohort, a 22% ORR (≥PR) in the 1st-stage of this study was
observed. The ORR for the subgroup of patients with AAG ≥1.1g/L was 0%
(0/6). By contrast, in patients with AAG <1.1g/L ORR was 33% (4/12). High
[AAG] also associated with a shorter median overall survival (OS) of 4.5 months
vs. 20.2 months in patients with AAG ≥1.1g/L. The reported relationship
between [AAG] and MM patient prognosis is unclear. In our study, we observed
no relationship between pre-study [AAG] and various prognostic markers (e.g.
b2-microglobulin, HSA, LDH, and ISS score). These results are consistent with
AAG not having prognostic value in this disease.
Summary and Conclusions: Preclinical and interim clinical data suggest AAG
levels affect the PK and activity of ARRY-520. In preclinical analyses, this effect
is specific to ARRY-520 relative to other MM drugs. Patients with [AAG] above
a cutoff are predicted to achieve insufficient exposure to gain therapeutic ben-
efit, with a 0% ORR and significantly shorter EFS and OS compared to patients
below this cutoff. We hypothesize that selecting patients based on low AAG lev-
els may allow for identification of those patients most likely to benefit from
ARRY-520. Additional work is ongoing and will be reported at a later time.
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COMPARISON OF FREELITE AND N LATEX SERUM FREE LIGHT CHAIN
ASSAYS AND PREDICTING SURVIVAL
S Mahmood1,*, N Wassef2, S Sachchithanantham1, L Rannigan1, W Taylor1,
T Lane1, D Foard1, A Tekle3, K Patel1, J Pinney1, C Whelan1, H Lachmann1,
J Gillmore1, P Hawkins1, A Wechalekar1
1Inflammation, National Amyloidosis Centre, University College London Med-
ical School, Royal Free Campus, 2Head of Proteins, Enzymes, Clinical Bio-
chemistry, 3Clinical Biochemistry, Royal Free London Foundation Trust, Lon-
don, United Kingdom

Background: Availability of serum immunoglobulin-free light chain (FLC)
assays Freelite (Binding Site UK) and N Latex (Siemens, Germany) allows for
measurement free kappa and lambda immunoglobulin light chains. FLC meas-
urements are an important tool in diagnosing and monitoring patients with mul-
tiple myeloma and AL amyloidosis. We report a comparison of the Freelite (a
polyclonal assay) and N Latex (a new monoclonal assay) immunoassays in
diagnosis and monitoring of patients with systemic AL amyloidosis.
Aims: We assessed the concordance of the assays in detecting the abnormal
light chain component, time to first dFLC response, dFLC response at2,4,6
months and outcomes by degree of clonal response.
Methods: Our primary cohort consisted of 94 consecutive AL amyloidosis
patients assessed at the UK national amyloidosis centre between January 2011
and April 2012, treated with chemotherapy and available for serial follow up for
six months. All patients had serum FLC monitoring at baseline and two monthly
thereafter to assess treatment response. The FLC measurements were repeat-
ed in duplicate for both the Freelite and N Latex assays at 0,2, 4 and 6 months. 
Results: The median age was 64 yrs (range 55-72 yrs) with cardiac involve-
ment in 43% (23% Mayo stage 3) and renal involvement in 76%. Patients had
a kappa and lambda clonal light chain in 21% and 79% respectively. 46% had
a measurable monoclonal protein (≥1g/L). The follow up was 8.6 months and
median overall survival was 24.1 months. The median kappa was 17.3mg/L and
16mg/L, median lambda 48.8mg/L and 52.6mg/L and median dFLC was
107mg/L and 199mg/L by Freelite and by N Latex respectively. There was an
abnormal kappa in 41% and lambda in 63% by Freelite assay, and abnormal
kappa in 32% and 67% by N Latex assay. An abnormal kappa or lambda was
correctly identified in 85%/78% and 82%/83% by Freelite and N latex assays.
There were discordant kappa/lambda ratios at presentation with 11/90 abnor-

mal by N Latex and normal by Freelite, and 10/90 abnormal by Freelite but nor-
mal by N Latex. The correlation coefficient for kappa was R2=0.91, lambda
was R2=0.52 and kappa to lambda ratio was R2=0.87. At 2 months, a complete
response (CR) was achieved in 20% and 21%, partial response (PR) 0% and
14% by Freelite and N Latex assays respectively. At 4 months a PR was pres-
ent in 7% and 16% by the Freelite and N Latex assays (Table 1). Achieving a
PR or greater at 4 months post treatment predicted a statistical significant sur-
vival advantage by both assays: Freelite (P=0.011) and N Latex (P=0.049).

Table 1.

Summary and Conclusions: Both FreeLite and N latex assay can detect
abnormal free light chains in patients with systemic AL amyloidosis. In gener-
al, there was a good correlation between the assays for detecting the abnor-
mal light chain subtype. However, both assays showed discrepancies in the
absolute values of FLC and each assay missed different patients. N Latex
assay appears to detect PR earlier than Freelite assay but the clinical signifi-
cance remains unclear as the p values for improved survival were different for
both assays. Although both assays are useful for detection of abnormal FLC
measurements in amyloidosis, the values are not interchangeable. Further
studies are needed to validate the biological significance of abnormal FLC by
the N Latex assay. Joint first authors (S Mahmood and NL Wassef)
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ADVERSE EVENTS AND MANAGEMENT IN MM-003, A PHASE 3 STUDY
OF POMALIDOMIDE+LOW-DOSE DEXAMETHASONE (POM+LODEX) VS.
HIGH-DOSE DEXAMETHASONE (HIDEX) IN RELAPSED/REFRACTORY
MULTIPLE MYELOMA (RRMM)
M Delforge1,*, M Dimopoulos2, K Weisel3, P Moreau4, M Lacy5, K Song6,
L Karlin7, H Goldschmidt8, A Banos9, A Oriol10, A Alegre11, C Chen12, M
Cavo13, L Garderet14, V Ivanova15, J Martinez-Lopez16, X Yu17, L Sternas17,
C Jacques17, M Zaki17, J Miguel18
1Hematology, University Hospital Leuven, Leuven, Belgium, 2Alexandra Hos-
pital, Athens, Greece, 3Hematology & Oncology, Medicine, University Hospital
Tuebingen, Tuebingen, Germany, 4Hematology, University Hospital Hôtel-Dieu,
Nantes, France, 5Hematology, Mayo Clinic, Rochester, MN, United States,
6Vancouver General Hospital, Vancouver, BC, Canada, 7Centre Hospitalier
Lyon Sud/Hospices Civils de Lyon, Pierre-Bénite, France, 8Universitätsklinikum
Heidelberg, Heidelberg, Germany, 9Hematology, Centre Hospitalier de la Côte
Basque, Bayonne, France, 10Institut Catala d’Oncologia, HGTiP, Barcelona,
11Hospital Universitario La Princesa, Madrid, Spain, 12Princess Margaret Hos-
pital, Toronto, ON, Canada, 13Bologna University School of Medicine, Institute
of Hematology and Medical Oncology, Bologna, Italy, 14Hôpital Saint Antoine,
Paris, France, 15GUZ Moscow City Clinical Hospital S.P.Botkin, Moscow, Russ-
ian Federation, 16Hospital Universatario 12 de Octubre, Madrid, Spain, 17Cel-
gene Corporation, Summit, NJ, United States, 18Hematology, Hospital Univer-
sitario de Salamanca, Salamanca, Spain

Background: Optimization of adverse event (AE) management in RRMM
patients (pts) is important in order to permit full-dose treatment (Tx) and max-
imize therapeutic benefit. RRMM pts with advanced disease exposed to multi-
ple prior Tx present with comorbidities and may be predisposed to more fre-
quent AEs. POM was recently approved by the US FDA for use in RRMM fol-
lowing at least 2 prior Tx, including bortezomib (BORT) and lenalidomide (LEN).
POM+LoDEX has previously been shown to be effective and well tolerated in
this pt population. MM-003 is an open-label, multicenter, phase 3 trial compar-
ing POM+LoDEX vs. HiDEX in pts who failed prior LEN and BORT.
Aims: This subanalysis examined the MM-003 safety profile and AE management.
Methods: Pts must have been refractory to their last prior therapy (progressive
disease [PD] during or within 60 days) and failed LEN and BORT after ≥2 con-
secutive cycles of each (alone or in combination). Pts were randomized 2:1 to
receive 28-day cycles of POM 4 mg on days 1-21+LoDEX 40 mg (20 mg for
those >75 years of age) weekly; or HiDEX 40 mg (20 mg for those >75 years
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of age) on days 1-4, 9-12, and 17-20. Tx continued until PD or unacceptable
toxicity. Thromboprophylaxis with low-dose aspirin, low-molecular weight
heparin, or equivalent was required for all pts receiving POM and those at high
risk of thromboembolic events. AEs were graded according to the National
Cancer Institute Common Terminology Criteria for AEs (v 4.0). Tx was withheld
and started at a lower dose in subsequent cycles for any grade 4 hematolog-
ic or ≥grade 3 non-hematologic AE. Dose reduction schemes were predefined.
Supportive care in the form of bisphosphonates, antibiotics, hematopoietic
growth factors, erythropoietin, and platelet or red blood cell transfusions was
allowed. The primary endpoint was progression-free survival (PFS), and safe-
ty was a secondary endpoint.
Results: A total of 455 pts were enrolled; 449 pts were included in the safety
study population: POM+LoDEX (n=300); HiDEX (n=149). POM+LoDEX signif-
icantly improved PFS and overall survival (OS) vs. HiDEX. Median follow-up
was 4 months. The most common grade 3-4 AEs (POM+LoDEX vs. HiDEX)
were neutropenia (42% vs. 15%), anemia (27% vs. 29%), infections (24% vs.
23%), and thrombocytopenia (21% vs. 24%). With thromboprophylaxis, the
incidence of any-grade venous thromboembolism was low (3% vs. 2%). Grade
3-4 febrile neutropenia occurred in 7% and 0% of pts, respectively. Any-grade
peripheral neuropathy (PN) occurred in 12% and 11%, respectively (new onset:
7% and 7%). Grade 3-4 PN occurred in 1% of pts in each arm. AEs were pri-
marily managed by dose modification and/or supportive care (Table 1). AEs of
interest necessitating POM or HiDEX dose reduction included neutropenia
(8%; 0%), thrombocytopenia (6%; 0%), anemia (0% for both), infection (1%;
4%), and febrile neutropenia (1%; 0%). Discontinuation due to AEs was infre-
quent: 7% vs. 6% (POM+LoDEX vs. HiDEX, respectively). Tx-emergent AEs
that led to discontinuation of POM included infections (2%), renal failure (1%),
and thrombocytopenia (0.7%). AEs causing discontinuation of DEX in either
arm included infection (2%), renal failure (0.9%), and thrombocytopenia (0.4%).
Updated data will be presented at the meeting.

Table 1.

Summary and Conclusions: In this study, POM+LoDEX improved PFS and OS
with manageable and acceptable tolerability in advanced RRMM. The majority
of pts did not have a dose reduction and there were few discontinuations due to
AE. POM+LoDEX should be considered a new Tx option for these pts.

Multiple myeloma - Translational and
clinical studies 3
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VTD CONSOLIDATION, WITHOUT BISPHOSPHONATES, REDUCES BONE
RESORPTION AND IS ASSOCIATED WITH A VERY LOW INCIDENCE OF
SKELETAL-RELATED EVENTS IN PATIENTS WITH MULTIPLE MYELO-
MA POST-ASCT
E Terpos1,*, D Christoulas1, E Kastritis1, M Roussou1, M Migkou1, E Eleuther-
akis-Papaiakovou1, M Gavriatopoulou1, M Gkotzamanidou1, N Kanellias1, E Man-
ios1, C Papadimitriou1, M Dimopoulos1
1Department of Clinical Therapeutics, University of Athens School of Medi-
cine, Athens, Greece

Background: Bortezomib monotherapy is associated with increased
osteoblastic activity and reduced osteoclast function in relapsed/refractory
myeloma (MM). The co-administration of zoledronic acid in all reported stud-
ies to-date may suggest a synergistic stimulation on bone turnover by the two
agents but has not allowed the independent evaluation of bortezomib on bone
metabolism.
Aims: The prospective evaluation of the combination of bortezomib, thalido-
mide and dexamethasone (VTD) consolidation on bone metabolism of MM
patients who underwent high-dose melphalan followed by ASCT in the absence
of bisphosphonates (BPs).
Methods: MM patients in first remission post-ASCT were included. Patients did
not receive any BP during or post-ASCT as well as throughout the period of VTD
consolidation. VTD started on day 100 post-ASCT: V was administered at a dose
of 1.0 mg/m2 on days1,4,8,11; T was given at a dose of 100 mg/day, po, on days
1-21 and D at a dose of 40 mg/day on days 1–4 of a 21-day cycle. Patients
received 4 cycles of VTD (first block), were followed without treatment for 100
days and then received another 4 cycles of VTD (2nd block). Patients were
assessed for skeletal-related events (SREs) throughout the period of the study
(12 months). The following bone markers were measured before and after each
block of VTD (4 measurements for each patient): i) osteoclast regulators [sRAN-
KL and osteoprotegerin (OPG)], ii) osteoblast inhibitor dickkopf-1 (Dkk-1), iii)
bone resorption markers (CTX and TRACP-5b) and iv) bone formation markers
[bone-specific alkaline phosphatase (bALP) and osteocalcin (OC)].
Results: Forty-two consecutive patients were treated: 36 completed both VTD
blocks while six patients completed only the first block (one due to PD and five
due to toxicity). Just before VTD administration, 16 patients were in CR (9 in sCR),
16 in vgPR and 10 in PR. Although most of these patients were rated as vgPR
or better, they had increased serum levels of sRANKL (P=0.037), Dkk-1
(P=0.001), CTX (P=0.002), TRACP-5b (P<0.001), compared to 18 healthy con-
trols of similar age and gender, indicating sustained osteoclast activity despite
minimal tumor load. Levels of Dkk-1 and sRANKL/OPG ratio positively correlat-
ed with bone resorption markers (P<0.01). The first block of VTD resulted in a
significant reduction of sRANKL (P=0.001), sRANKL/OPG ratio (P=0.02), CTX
(P=0.05), but also of bALP (P=0.002) and OC (P=0.001), while Dkk-1 showed
no alterations. After the first block of VTD, 33.3% of patients improved their sta-
tus of response; however alterations of the studied molecules were irrespective
of further response or not improvement. Before the administration of the 2nd
block of VTD, CTX was reduced compared to values after the first block of VTD
(P=0.015) and was further reduced after the completion of the study (P=0.01).
Dkk-1, OC and sRANKL/OPG ratio had no further alterations, while bALP was
increased before (P=0.012) and reduced after the 2nd block of VTD (P=0.05),
but remained stable compared to pre-VTD values. Overall, CTX and OC serum
levels were reduced after the two blocks of VTD and 20/42 (47.6%) patients
improved their status of response. During the study period, only one patient with
PD developed a SRE (i.e. radiation to bone). The median follow-up after ASCT
was 48 months (13-73 months) and 24 of 42 patients have progressed. The
median TTP after ASCT was 34 months (CI 95% 27.7-40.2). The median time
to next treatment was 40 months (CI 95% 25.7-54.2).
Summary and Conclusions: VTD consolidation post-ASCT reduces bone
resorption and is associated with a very low incidence of SREs despite the
absence of BPs. However, bortezomib was not able to produce a significant
anabolic effect on the bones when combined with TD even in these patients
with low myeloma burden.

P790

IMPACT OF RENAL IMPAIRMENT ON THE EFFICACY AND SAFETY OF
MELPHALAN-PREDNISONE-LENALIDOMIDE (LEN) INDUCTION FOL-
LOWED BY LEN MAINTENANCE IN NEWLY DIAGNOSED MULTIPLE
MYELOMA: MM-015 POST-HOC ANALYSIS 
M Cavo1,*, M Dimopoulos2, A Palumbo3, K Weisel4, M Delforge5, J Bladé6,
M Petrucci7, M Kropff8, R Hajek9, C Jacques10, Z Yu10, L Herbein10, L Grote10,
J Catalano11
1Bologna University School of Medicine, Bologna, Italy, 2University of Athens
School of Medicine, Athens, Greece, 3Division of Hematology, University of
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Turin, Turin, Italy, 4Hematology & Oncology, Department of Medicine, Univer-
sity Hospital Tuebingen, Tuebingen, Germany, 5University Hospitals Leuven,
Leuven, Belgium, 6Hospital Clínic de Barcelona, Barcelona, Spain, 7Depart-
ment of Cellular Biotechnology and Hematology, Sapienza University of Rome,
Rome, Italy, 8University of Muenster, Muenster, Germany, 9School of Medicine,
University of Ostrava, Institute of Clinical Hematology, University Hospital Ostra-
va, Ostrava, Czech Republic, 10Celgene Corporation, Summit, NJ, United
States, 11Frankston Hospital and Department of Clinical Haematology, Monash
University, Melbourne, Australia

Background: MM-015 is a phase 3 pivotal trial in transplant-ineligible patients
with newly diagnosed multiple myeloma (NDMM), which found that induction
with melphalan-prednisone-LEN followed by LEN maintenance (MPR-R) sig-
nificantly prolonged progression-free survival (PFS; 31 mos) compared with
MPR (14 mos) or MP (13 mos) (P<0.001 for both comparisons).
Aims: In this analysis, we retrospectively compare the efficacy and safety of
MPR-R, MPR, and MP in the subset of MM-015 patients with moderate renal
impairment (RI; defined as creatinine clearance [CrCl] <60 mL/min).
Methods: Treatment regimens have been presented previously (Palumbo A,
et al. N Engl J Med. 2012;366:1759-69). NDMM patients were randomized to
MPR-R (MPR induction followed by LEN maintenance [10 mg, D1–21/28-day
cycle] until disease progression or unacceptable adverse events [AEs], or MPR
or MP without maintenance therapy. CrCl was estimated using the Cockcroft-
Gault formula and, for this analysis, patients were divided into two groups: CrCl
<60 mL/min and CrCl ≥60 mL/min. Patients with severe RI (serum creatinine
>2.5 mg/dL [>221 μmol/L]) were excluded from the trial. Dose adjustments
were not recommended for patients with RI.
Results: CrCl <60 mL/min was observed in 51% of MPR-R patients, 45% of
MPR patients, and 49% of MP patients. Among patients with CrCl <60 mL/min,
median PFS was significantly higher with MPR-R (26 mos [95% confidence
interval (CI): 14–48]) than MPR (13 mos [95% CI: 12–15]) or MP (14 mos [95%
CI: 12–16]; P<0.001 for both). CrCl <60 mL/min was not a significant prognos-
tic factor for PFS in a Cox proportional model (P=0.69). The most common
grade 4 AEs were hematologic, occurring predominantly during induction. The
proportion of patients with moderate RI who died during the study was similar
across treatment groups: 10% (MPR-R), 7% (MPR), and 8% (MP) (Table 1);
≤1% of deaths in the RI population were associated with RI or disease progres-
sion. Updated data will be presented at the meeting.

Table 1. Safety outcomes according to baseline renal function.

Summary and Conclusions: In patients with moderate RI, PFS was signifi-
cantly improved with continuous LEN treatment with MPR-R compared with
MPR or MP, and with an acceptable safety profile, which is consistent with the
overall trial results. However, CrCl and AEs should be closely monitored in this
patient population.

P791

TREATMENT WITH BORTEZOMIB-BASED REGIMENS IMPROVES OVER-
ALL RESPONSE AND PREDICTS FOR SURVIVAL IN PATIENTS WITH PRI-
MARY OR SECONDARY PLASMA CELL LEUKEMIA: ANALYSIS OF THE
GREEK MYELOMA STUDY GROUP
E Katodritou1,*, E Terpos2, C Kelaidi3, M Kotsopoulou4, D Triandafyllopoulou5,
S Delimpasi6, M Kyrtsonis7, E Rissaki7, A Symeonidis8, V Lambropoulou9,
N Giannakoulas10, A Stefanoudaki11, F Kalala7, N Spyridis1, E Verrou1,
V Gastari1, C Hadjiaggelidou1, E Giannopoulou1, K Zervas1, M Dimopoulos2
1Hematology Department, Theagenion Cancer Hospital, Thessaloniki, Thessa-
loniki, 2Department of Clinical Therapeutics, University of Athens School of

Medicine, Athens, 3Hematology Department, General Hospital ‘G.Papaniko-
laou, Thessaloniki, Thessaloniki, 4Hematology Department, General Anticancer
Hospital “Metaxa”, Athens, 5Hematology Department, General Anticancer Hos-
pital “Metaxa”, Thessaloniki, 6Hematology Department, General Hospital of
Athens “Evangelismos”, 7Hematology Department, General Hospital of Athens
“Laiko”, Athens, 8Hematology Division, University of Patras Medical School,
9Hematology Department, University General Hospital of Patras, Patras,
10Hematology Department, University General Hospital of Larissa, Larissa,
11Hematology Department, General Hospital of Athens “Amalia Fleming”,
Athens, Greece

Background: Plasma cell leukemia (PCL) is a rare and aggressive plasma cell
disorder. The reported median survival of both primary (pPCL) and secondary
(sPCL), before the introduction of novel agents, was about 8 and 2 months,
respectively. Bortezomib-based regimens (BBR) are highly effective for the
treatment of Myeloma. However, there is limited information about their effica-
cy and safety in PCL.
Aims: To explore the efficacy and safety of BBR in PCL treatment and inves-
tigate possible prognostic factors for survival.
Methods: We retrospectively collected data of pPCL and sPCL patients treat-
ed and followed in 9 centers of the Greek Myeloma Study Group between 2000
and 2013.
Results: We evaluated 42 consecutive PCL patients (pPCL:25/sPCL:17) out of
2089 myeloma patients treated at the same period in the 9 centers. Their char-
acteristics were: M/F: 29/13, median age: 61 years (range 41-85 years), ISS1:4,
ISS2: 10 ISS3: 28, IgG: 23, IgA:3, light chain:13, non-secretory: 3. At PCL diag-
nosis, median values (range) of laboratory characteristics were as follows: Hb 9.3
g/dL (6-11.7 g/dL), WBC 9.2¥109/L (2.9-90.1¥109/L), ANC 3.1¥109/L (1-
14¥109/L), PLTs 103¥109/L (6-26¥109/L), β2M 7.4 mg/L (3.6-27 mg/L), LDH 243
U/L (115-5205 U/L), serum creatinine 1.3 mg/dL (0.5-10.5 mg/dL), serum albu-
min 3.3 g/dL (1.9-5.3 g/dL), serum Ca 9.3 mg/dL (7.8-13.8 mg/dL). Serum Ca,
PLTs and ANC were significantly higher in pPCL (P<0.05); LDH was higher in
sPCL (P<0.05); age and PS did not differ between pPCL and sPCL (P>0.05).
Immunophenotype was available in 32 patients; CD56 was negative in 75%.
FISH data were available in 25 patients; 64% had high risk cytogenetics. Seven-
teen patients were primary refractory, 24 patients responded to treatment and 1
patient had stable disease. Seventeen patients progressed after initial response;
16 patients received treatment for progression (10: novel agents, 6: convention-
al therapy). Thirty-four patients died and 8 are still alive (7 without progression
and one with PD). Treatment with BBR was administered in 29/42 patients; 6/25
patients with pPCL underwent ASCT. In patients treated with BBR, grade 3/4 tox-
icity was observed in 34%, 31%, 31%, 17%, 3.4%, 7% and 31% of patients for
neutropenia, anemia, thrombocytopenia, GI complications, renal toxicity, neuro-
toxicity and infections, respectively. Objective response (≥PR) was achieved in
57% of patients (CR/vgPR:10%/12%). Objective response was 80% in pPCL
and 23.6% in sPCL (P=0.001). Median time to response was 2 months(1-8). With
a median follow-up of 51 months (2-80), time to progression (TTP) and overall
survival (OS) from PCL diagnosis for pPCL and sPCL were 13 vs. 5 months
(P=0.01) and 14 vs. 2 (P<0.001), respectively. The median TTP for patients
received BBR vs. those received conventional treatment did not significantly dif-
fer, whereas OS from PCL diagnosis was statistically different (13 vs. 2 months,
respectively, P=0.007). Median OS from PCL diagnosis of patients with pPCL and
sPCL treated with BBR was 18 and 7 months, respectively. In the multivariate
analysis PLTs, treatment with BBR and response type predicted for OS from
PCL diagnosis (P<0.05).
Summary and Conclusions: Treatment of PCL with BBR is effective, induces
high response rates and prolongs OS. The median OS of pPCL and sPCL
patients of this study is considered as one of the highest reported in the litera-
ture. BBR, type of response and PLT counts were the most powerful prognos-
tic factors for survival. Grade 3/4 toxicity with BBR was manageable.
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EUROPEAN POST-APPROVAL SAFETY STUDY (PASS) OF RELAPSED/
REFRACTORY MULTIPLE MYELOMA (RRMM): UPDATED DATA ON
SAFETY AND SPM INCIDENCE IN PATIENTS TREATED WITH LENALIDO-
MIDE, THALIDOMIDE, AND BORTEZOMIB
M Cavo1,*, X Leleu2, N Andersen3, G Vanstraelen4, F Erdkamp5, M Echeveste6,
N Domingues7, M Hlebašková8, H Sati9, P Bacon10, B Rosettani10,
E Kueenburg10, N Minton10, I Blau11
1Bologna University School of Medicine, Bologna, Italy, 2Service des Maladies
du Sang, Hôpital Huriez, Lille, France, 3Department of Haematology, Aarhus
University Hospital, Aarhus, Denmark, 4Centre Hospitalier Peltzer - La Tourelle,
Verviers, Belgium, 5Internal Medicine, Orbis Medisch Centrum, Sittard-Geleen,
Netherlands, 6Servicio de Hematología, Hospital Universitario Donostia, Donos-
tia, Spain, 7Instituto Português de Oncologia Francisco Gentil, Porto, Portugal,
8Department of Hematology and Oncohematology, Luis Pasteur University
Hospital, Kosice, Slovakia, 9Singleton Hospital, Swansea, United Kingdom,
10Celgene Corporation, Summit, NJ, United States, 11Department of Internal
Medicine III, Charité Campus Benjamin Franklin, Berlin, Germany

Background: EU PASS is an observational non-interventional study designed
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to investigate the safety of lenalidomide (LEN) and other agents in the treat-
ment of RRMM in a real-world setting. 
Aims: To assess the incidence of adverse events (AEs) of special interest,
including neutropenia, thrombocytopenia, venous thromboembolism (VTE),
peripheral neuropathy (PN), opportunistic infections, and second primary malig-
nancies (SPMs) in RRMM patients (pts) treated with LEN and other antimyelo-
ma therapies according to current clinical practice.
Methods: RRMM pts who had received ≥1 prior therapy were enrolled at inves-
tigator’s discretion into a LEN cohort (LEN+dexamethasone, the approved
combination for the treatment of RRMM) or a background cohort (all other
treatments, including novel agents). Thromboprophylaxis was per local stan-
dard practice. AEs were graded according to NCI-CTCAE (v3). SPMs were
defined using MedDRA terms under Neoplasms SOC. Assessments for SPMs
were to be conducted up to 36 mos after treatment discontinuation. 
Results: As of November 2012,3,285 pts across 268 institutions in 17 European
countries were enrolled. Of those, 66% received LEN (n=2,164), 26% received
bortezomib (BORT; n=842), 3% received thalidomide (THAL; n=114), 5%
received other therapies (116) or had missing data at the time of the analysis. In
total, 129 pts from the background cohort initiated LEN during the course of fol-
low-up as per physician’s decision. Baseline characteristics were similar across
the cohorts. Median age was 70 yrs (range 25–95) and 54% were males. Most
pts (65%) had good performance status (ECOG score 0–1); however, 17.5% had
an ECOG score of 2–4. Median number of prior therapies was 2 (range 0–6); 24%
had 1 prior treatment, 54% had 2 prior therapies, and 21% had ≥3 prior thera-
pies. The median duration on study treatment was 6.4 mos (range 0–39.6) for
LEN after prior THAL, 6.1 mos (0–42.5) for LEN after BORT, 3.7 mos (0–32.5)
for BORT after THAL, and 3.7 mos (0–14.9) for BORT after BORT. At a median
follow-up of 6.2 mos (range 0–42.5), 25%, 2%, and 15% of pts in LEN, BORT,
and THAL cohorts, respectively, had a treatment duration of >12 mos. Overall,
47% of pts (n=1,534) had grade 3–4 AEs. Grade 3–4 neutropenia occurred in
16%, 4%, and 5% of pts in the LEN, BORT, and THAL cohorts, respectively, and
grade 3–4 thrombocytopenia in 9%, 8%, and 4%. The overall incidence of PN
was 33% (6% grade 3–4) in the BORT cohort, 14% (2% grade 3–4) in the LEN,
and 30% (3% grade 3–4) in the THAL cohort. Grade 3–4 VTE developed in 3%,
1%, and 2% of pts in the LEN, BORT, and THAL cohorts, respectively. The over-
all incidence of SPMs was 1% (Table 1). Incidence rate for invasive SPMs was
1.58/100 pt-yrs (py), of which 1.11/100 py was for solid SPMs and 0.47/100 py
was for haematologic SPMs; results were similar for all treatments. Overall treat-
ment discontinuation rate was 79% LEN, 88% BORT, and 90% THAL, with a sim-
ilar discontinuation rate due to AEs in each cohort. Incidence of death from any
cause was similar across all treatments (6% LEN, 4% BORT, and 4% THAL). 

Table 1. SPM summary.

Summary and Conclusions: Results of this ongoing, non-interventional,
observational study in RRMM show that AEs were similar across cohorts except
for higher rates of neutropenia and lower rates of PN with LEN compared with
THAL or BORT. Incidence of significant VTE was lower than observed in pre-
vious series. The incidence of SPM across all cohorts was 1%. Despite the cur-
rent short, overall follow-up, treatment duration with LEN, THAL, or BORT
appears unaffected by prior treatment received.
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HEAVY LIGHT CHAIN PAIR SUPPRESSION BUT NOT SUPPRESSION OF
THE NON-INVOLVED ISOTYPES CORRELATES WITH POOR PROGNOSIS
IN IGG AND IGA MULTIPLE MYELOMA
H Ludwig1,*, D Milosavljevic2, N Zojer1, P Young3, S Harding3
1Department of Internal Medicine I, Center for Oncology and Hematology,
2Central Laboratory, Wilhelminenhospital, Vienna, Austria, 3The BindingSite
Ltd., Birmingham, United Kingdom

Background: The heavy light chain (HLC) assay allows measurement of both

the involved and non-involved pair of the affected isotype, i.e. in IgA kappa myelo-
ma the precise quantification of IgA kappa and of IgA lambda. This information
allows for a) the calculation of a ratio between the involved and non-involved pair
of the affected isotype (HLC ratio) in analogy to the FLC ratio, and b) the evalu-
ation of a possible suppression of the non-involved pair of the affected isotype
(HLC pair suppression), a phenomenon which was not assessable before.
Aims: Here, we studied whether HLC pair suppression and suppression of the
non-involved isotype in patients with IgA and IgG myeloma correlated with sur-
vival. In addition, we evaluated possible associations of other risk factors with
survival.
Methods: 156 patients with multiple myeloma, measurable disease, and start-
ed on first line chemotherapy were enrolled. Median age: 66 (32-94) years,
male/female: 82/74, ISS stage I: 59, II: 63, and III: 34. Patients received differ-
ent treatment regimens and were followed for a median of 46.1 months. Age,
gender, ISS stage, LDH, Hb, creatinine, albumin, ß2-microglobulin, calcium,
response to therapy, FLCratio, HLCratio, and HLC pair suppression were stud-
ied and correlated with survival. Kaplan-Meier survival curves were compared
using the log rank test; univariate and multivariate analysis were performed
using Cox proportional regression analysis (SPSS, version 18).
Results: Severe HLC pair suppression (>50% below lower level of normal) cor-
related significantly with OS (median: 31.0 vs. 60.5 months, P<0.040) (Figure 1A)
while no significant correlation was noted between suppression of the non-
involved isotype and survival (P=0.233). HLC pair suppression was not correlat-
ed with suppression of the non-involved isotypes (non-involved IgA and IgM in
patients with IgG M-component: r=0.307, and r=0.071, respectively; non-involved
IgG and IgM in patients with IgA MM: r=0.224 und IgM r=0.247). As previously
reported, survival was significantly lower (39.6 months) in patients with highly
abnormal HLC ratio (<0.022 or >45) compared to those with less abnormal HLC
ratio (0.022-45)(71.9 months, P<0.04). Other risk factors found to be independ-
ently associated with survival were LDH (P<0.00001), creatinine (P<0.012), ß2-
microglobulin (P<0.021), response ³VGPR (P<0.006), and the combination of
stage and HLC pair suppression (P<0.002). A four tiered model combining stage
and HLC pair suppression showed significantly different survival curves: A) stage
I+II with <50% HLC pair suppression; median: 72 months, B) Stage I+II with
>50% HLC pair suppression, median: 62 months C) stage III with <50% HLC pair
suppression, median: 62 months D) Stage lll with >50% HLC pair suppression,
median: 28 months, P<0.0001 (Figure1B).

Figure 1.

Summary and Conclusions: HLC pair suppression is a significant risk factor
for survival, while for suppression of the non-involved isotype no relationship
with survival was noted. These data may be interpreted as an attempt of the
host’s defence system to control the malignant clone with specific suppression
of the involved isotype. This constriction seems to be heavy chain but not light
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chain specific. In addition, a prognostic model employing both HLC pair sup-
pression and stage has been constructed which revealed significant distinction
between individual risk groups.

P794

CIRCULATING SOLUBLE RECEPTOR ACTIVATOR OF NUCLEAR FAC-
TOR-KAPPA B LIGAND (SRANKL) AND C-C MOTIF LIGAND-3 (CCL-3)
LEVELS CORRELATE WITH SURVIVAL IN PATIENTS WITH WALDEN-
STROM’S MACROGLOBULINEMIA
E Terpos1,*, E Kastritis1, E Eleutherakis-Papaiakovou1, A Tasidou2,
D Christoulas1, M Gavriatopoulou1, Roussou1, T Papadaki2, M Dimopoulos
1Department of Clinical Therapeutics, University of Athens School of Medicine,
2Department of Hematopathology, Evangelismos General Hospital, Athens,
Greece

Background: Waldenstrom’s macroglobulinemia (WM) is a rare lymphoplas-
macytoid lymphoma characterized by the production of IgM monoclonal
immunoglobulin. Interplay between the malignant cells with the microenviron-
ment is crucial for the biology of the disease. CCL-3 is a chemo-attractant
cytokine for macrophages and mast cells, while RANKL is a TNF superfamily
member, which is mainly produced by activated T-lymphocytes. We have pre-
viously shown that WM cells produce CCL-3 (Terpos et al., Clin Lymphoma
Myeloma Leuk 2011;11:115-7), while serum sRANKL was elevated in WM
patients (Terpos et al., Br J Haematol 2006;133:301-4). However, there is no
information for the prognostic value of these molecules in WM.
Aims: To evaluate the role of RANKL and CCL-3 in survival of WM patients.
Methods: We measured the circulating levels of sRANKL, its decoy receptor
osteoprotegerin (OPG) and CCL-3 in the serum of 55 patients with symptomatic
WM before the administration of any kind of therapy, in 5 patients with asymp-
tomatic WM (AWM), in 12 with IgM-MGUS and in 30 healthy subjects of simi-
lar age and gender who served as controls. Circulating sRANKL, OPG and
CCL-3 were measured using an ELISA method (Biomedica, Vienna, Austria for
sRANKL and OPG; R&D Systems, Minneapolis, MN, USA for CCL-3).
Results: The serum levels of sRANKL (median-range: 0.357 pmol/l, 0-1.524
pmol/l vs. 0.126 pmol/l, 0-0.152 pmol/l; P<0.001) and CCL-3 (64.8 pg/mL, 10.6-
528 pg/mL vs. 13 pg/mL, 1.4-54 pg/mL; P<0.001) were markedly elevated in
WM patients compared to controls. On the contrary, there was no difference
regarding OPG levels between patients and controls. Circulating CCL-3 was
also increased in WM patients compared to patients with IgM-MGUS (15.4
pg/mL, 0-54.7 pg/mL) and AWM (21.4 pg/mL, 13.4-65.9 pg/mL), while the
sRANKL levels were elevated in IgM-MGUS and AWM patients compared to
controls. In symptomatic WM patients, both CCL-3 and sRANKL circulating
levels correlated with serum beta2-microglobulin (P=0.02 and P=0.031, respec-
tively), while only CCL-3 positively correlated with MVD (P=0.041) and ISSWM
stage (the values for low, intermediate and high-ISSWM were 28.3 pg/mL (1.4-
188.6 pg/mL), 77 pg/mL (16.2-528 pg/mL) and 76.7 pg/mL (20.8-177.6 pg/mL),
respectively; P=0.017). Regarding immunochemistry in trephine biopsies, in
all WM cases, the whole number of the neoplastic cells, including
CD20(+)/CD138(-)/MUM-1(-) small B-lymphocytes, plasmacytoid lymphocytes
and rare immunoblasts as well as CD20(-)/CD138(+)/MUM-1(+) plasma cells
revealed strong cytoplasmic positivity for CCL-3. The median follow-up of symp-
tomatic WM patients was 35 months. The median overall survival (OS) has not
been reached yet, while the probability for 3-year OS was 76%. The median pro-
gression-free survival (PFS) was 57 months and the 3-year probability of PFS
was 56%. High circulating sRANKL values (above the median) predicted for
shorter median OS (16 months vs. not reached, P=0.001; Figure 1) and had
borderline significance for shorter PFS (0.086). High serum levels of CCL-3
(above the median value) predicted for shorter median PFS (27 months vs. not
reached, P=0.048) and showed borderline association with shorter median OS
(67 months vs. not reached, P=0.09).

Figure 1.

Summary and Conclusions: We conclude that WM cells produce CCL-3 and
enhance the production of RANKL in the bone microenvironment. The correla-
tion of circulating sRANKL and CCL-3 with survival reveals the importance of
these cytokines in disease biology and highlights the significance of the inter-
actions between WM and stromal cells for the development of the disease.
These data also give the rationale for the use of anti-RANKL and anti-CCL3
drugs in patients with WM.

P795

RESULTS OF THE DUTCH COMMUNITY BASED TRIAL “VALEO” WITH
BORTEZOMIB TREATMENT IN RELAPSED/REFRACTORY MULTIPLE
MYELOMA PATIENTS
H Lokhorst1,*, P Wijermans2, H Berenschot3, R Leys4, R Raymakers1,
S Croockewit5, K van der Hem6, M Lahaye7, R Milek8
1Hematology, University Medical Centre, Utrecht, 2Hematology, Haga Hospi-
tal, Den Haag, 3Hematology, Albert Schweitzer Hospital, Dordrecht, 4Hematol-
ogy, Maasstad Hospital, Den Haag, 5Hematology, Univeristiy Medical Centre
St. Radboud, Nijmegen, 6Hematology, Zaans Medical Centre, Zaandam, 7Sta-
tistics, 8Medical Affairs, Janssen, Pharmaceutical Companies of
Johnson&Johnson, Tilburg, Netherlands

Background: Bortezomib (btz) became available in the European Union in
2004. Data available from the use in daily clinical practice is limited.
Aims: In the phase-IV-trial VALEO (clinical trials.gov identifier NCT00440765)
the efficacy and safety of btz alone or in combination with other agents was
examined in real-life daily practice in 342 relapsed/refractory multiple myeloma
(MM) patients (pts) in the Netherlands.
Methods: Informed consent was obtained. Subjects were enrolled in one of two
arms: arm A (2nd line, who received not more than 1 previous line of therapy)
or arm B (≥3rd line, who received at least 2 lines of therapy). Btz was started in
a dose of 1.3 mg/m2 intravenously on day1,4, 8 and 11. Treatment emergent
Adverse Events (TEAEs) were assessed from start of btz until 30 days after
treatment.
Results: Here we report the intent to treat (ITT) results prior to database lock
(at conference final data will be presented). Number of pts in arm A: n=106; in
arm B: n=233. Three pts were treated in newly diagnosed MM (protocol viola-
tion, however included in the ITT analysis). Median age A: 66 years (yrs), B:
68 yrs. Male A: 57%, B: 56%. MM type IgG/IgA/non-secretory/other A:
66%/16%/11%/7%, B: 58%/27%/6%/10%. Salmon&Durie stage IIIIA/IIIB A:
66%/25% and B: 70%/17%. Median Karnofsky Performance Status A: 90%, B:
80%. High risk (t(4;14), t(14;16), t(14,20), del17p13, gain 1q, del1p, plasma cell
leukemia) A: 28%, B: 31%. Standard risk (t(6;14), t(11;14), gain5q, hyperdiploid,
del13 without t(4;14) and/or del17p) A: 81%, B: 79%. K13 A 9% and B: 12%.
Median duration from diagnosis of MM was A: 1.8 yrs, B: 3.8 yrs. Median num-
ber of cycles administered A:5, B: 4. Best ≥partial response (PR) was A: 61%,
B: 46%; ≥very good PR A: 19%, B: 16%; (near) complete response A: 12%, B:
11%. Pts with relapse or progression A: 89%, B: 89% (others censored). Medi-
an time to progression was A: 229 days, 95% confidence interval (CI) 189-277,
B: 191 days 95% CI 166-214. Pts progression or dying A: 93%, B: 96% (oth-
ers censored). Median progression free survival time was A: 215 days, 95% CI
184-265; B: 171 days 95% CI 153-206 days (Figure 1). Btz dose was adjusted
in 3% of treatment emergent adverse events (TEAEs) (both in group A and B),
temporarily discontinued in A: 9%, B: 10% of TEAEs, btz was stopped in A 3%,
B: 5% of TEAEs. Frequently reported TEAEs (≥20%) were: thrombocytopenia,
fatigue, neuropathy, anaemia, nausea, diarrhoea, constipation and malaise.
TEAEs grade 1 were A: 55%, B: 47%; grade 2 were A: 29%, B: 32%; grade ≥3
were A: 16%, B: 20%. 51% of pts experienced a serious TEAE of which 31 pts
died (7 causally related: 4 sepsis, 2 pulmonary, 1 cardiac).

Figure 1. Progression-free survival time (days).
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Summary and Conclusions: Treatment with btz in a community-based set-
ting in the Netherlands results in an expected efficacy with 61% PR or higher
in second line of treatment and 46% or higher in third line of treatment. Btz was
generally well tolerated with acceptable and manageable TEAEs in this type
of pts.

P796

ABNORMAL MEDULLARY LESIONS IN APPENDICULAR SKELETONS
DETECTED BY WHOLE BODY LOW-DOSE MULTIDETECTOR CT IS
ASSOCIATED WITH HIGHER TUMOR BURDEN AND POORER PROGNO-
SIS IN PATIENTS WITH MYELOMA
K Matsue1,*, Y Nishida1, T Ugai1, H Sugihara1, M Yamakura1, M Takeuchi1,
K Tsuda1
1Hematology/Oncology, Kameda General Hospital, Kamogawa-shi, Japan

Background: Imaging is playing an increasing role in the diagnosis, staging
and treatment response monitoring of patients with multiple myeloma (MM).
Whole body Low-dose multidetector CT (WBLD MD-CT) can provide informa-
tion on the degree of myeloma cell infiltration, especially in the appendicular
skeleton (AS).
Aims: This study was performed to determine the incidence and prognostic
implications of abnormal medullary lesions in the appendicular skeleton detect-
ed by WBLD MD-CT in patients with monoclonal gammopathy of undetermined
significance (MGUS), and asymptomatic and symptomatic MM
Methods: Between January 2008 and January 2013, WBLD MD-CT was per-
formed in 89 patients with MM and MGUS as an initial evaluation of lytic bone
lesion and medullary and extra-medullary MM lesions. WBLD MD-CT was per-
formed in a non-enhanced manner. Medullary CT density of the humerus and
femur were measured using circular regions of interest (ROI), and the results
were documented in Hounsfield Units (HU). The highest HU value was select-
ed as representative for each bone, and the mean was calculated. The rela-
tionships between abnormal medullary lesions and clinical variables and out-
come were studied. The prognostic implications of mean CT value in patients
with symptomatic MM were also examined.
Results: Eighty-nine consecutive patients (44 male and 45 female, median age
71yr, symptomatic MM 73, MGUS/asymptomatic 16) were analyzed. Among
patients with symptomatic MM, IgG, IgA, light chain only and non-secretary sub-
types were 36, 18, 18 and1, respectively. Patients with staging1, 2 and 3 were7,
8 and 59 in Durie—Salmon staging system (DS), and were11, 26 and 37 in
International Staging System (ISS), respectively. Medullary abnormalities were
found in 61 of 73 patients (83.6%) and 4 in 16 patients (25%) in patients with
symptomatic MM and patients with asymptomatic MM/MGUS, respectively.
Patients with symptomatic MM had significantly higher mean HU than patients
with MGUS/asymptomatic MM (-5.64 vs. -69.99, P<0.001). Patients with DS
stage 3 showed significantly high HU values compared to those with DS stage
1 and 2 (-35.30 vs. 1.11, P<0.001) whereas the mean HU value was not sig-
nificantly different between ISS 3 and 1 or 2 (P=0.186). Patients with mean HU
value >0 had significantly shorter median OS (40.6 months vs. not reached,
P=0.040) and tended to have shorter PFS (9.8 vs. 15.7 months, P=0.106) com-
pared to those with mean HU value <0. In univariate analyses (sex, age�76
yo, high risk cytogenetics, DS stage3, ISS3, serum Cr�2.0, over 25% of abnor-
mal medullary lesions in AS, and CT value of >0), Cr >=2.0 and CT value >0
HU were associated with poorer survival outcome. On multivariate analysis,
serum Cr remained significant (P<0.01), and CT value >0 HU was marginally
significant (P=0.059) on poor OS.
Summary and Conclusions: This study indicated that medullary abnormali-
ties in the AS detected by WBLD MD-CT might be associated with high tumor
burden of MM. In addition, its presence after treatmetn appeared to relate poor
possible prognostic outcome.

P797

HIGH RISK CYTOGENETICS, ELEVATED LDH AND ISS-3 IDENTIFY A
SUBGROUP OF MYELOMA PATIENTS WITH VERY POOR PROGNOSIS 
E Kastritis1,*, E Terpos1, M Roussou1, M Gavriatopoulou1, M Iakovaki1, D Kala-
panida1, N Kanellias1, E Eleutherakis-Papaiakovou1, D Gika1, M Dimopoulos1
1Department of Clinical Therapeutics, University of Athens School of Medi-
cine, Athens, Greece

Background: Several disease features have been associated with prognosis
in multiple myeloma and are associated with a high-risk of progression and
death. International Staging System (ISS) identifies 3 risk groups with signifi-
cantly different outcome and specific cytogenetic abnormalities also may iden-
tify patients at high risk for progression or death due to myeloma. The combi-
nation of high risk ISS stage (ISS-3) and high risk cytogenetic abnormalities
may improve prognostication in patients with MM. Moreau et al. (abstract 598,
ASH 2012) proposed a prognostic score based on the presence of ISS-3, ele-
vated LDH and high risk cytogenetics; this score identified patients at high risk
for death due to myeloma within 2 years for initiation of therapy, in a cohort of
intensively treated patients. 

Aims: The aim of our analysis was to identify patients who are at high risk for
early death in a population of unselected patients with MM and validate in an inde-
pendent unselected cohort of patients the score proposed by Moreau et al.
Methods: We analyzed consecutive unselected patients with MM with avail-
able FISH studies for the presence of high risk cytogenetic abnormalities.
Results: 246 consecutive unselected patients, who started therapy after
1/1/2005, were included in the analysis; 95% of the patients received first line
therapy with novel agents (thalidomide, lenalidomide, bortezomib). Median
PFS is 26 months and median survival is 51 months, however, 5% of the
patients died within the first 2 months from treatment initiation while 1- and 2-
year mortality rate was 16% and 24% respectively. ISS-1, 2 & 3 disease was
present in 22%, 38% and 40% respectively. High risk cytogenetics (del17p,
t(4;14), t(14;16), add1q21 or non-hyperdiploid karyotype) were present in
45.5% of our patients. High risk cytogenetics were more common in patients
with advanced ISS (30%, 45% and 56% for ISS1,2 & 3 respectively, P=0.008).
Elevated LDH (≥300 IU/L, ULN 225 IU/L) was correlated with high risk cytoge-
netics (P=0.034) and ISS-3 disease (P=0.032). Shorter PFS was associated
with ISS-3 (18 vs 33 months for ISS 1-2, P<0.001), high risk cytogenetics (20
vs 34 months for standard risk, P<0.001) and elevated LDH≥300 IU/L (13 vs
28 months for <300 IU/L, P=0.002). Shorter OS was also associated with ISS-
3 (41 vs 70 months for ISS 1-2, P<0.001), high risk cytogenetics (45 vs >70
months for standard risk, P=0.007) and elevated LDH≥300 IU/L (28 vs 60
months for <300 IU/L, P=0.05). The combination of these 3 variables produced
a scoring system consisting of 4 categories with 0-3 of the risk features. For
patients with a score of 0 (all risk factors absent, 35% of the patients) the medi-
an PFS was 3.5 years and the OS was 67% at 5 years. For patients with a score
of 1 (one of the risk factors present, 40% of the patients) the median PFS was
2 years and the median OS was 4 years. For patients with a score of 2 (two of
the risk factors present, 21% of the patients) the median PFS was 1.5 years
and the median OS was 3.3 years. Finally, for patients with all risk factors pres-
ent (a score of 3), which included only 4% of the patients, the median PFS was
12 months and the median OS was just 2 years. 
Summary and Conclusions: The use of a simple scoring system which is
based on readily available parameters (ISS-3 and LDH≥300 IU/L) in combina-
tion with cytogenetics allows the identification of a small group of patients with
very high-risk disease and a very dismal prognosis. Patients with all high risk
features present should be encouraged to participate in clinical trials due to their
poor prognosis with the currently available therapies

P798

BONE BIOMARKERS ARE USEFUL IN MONITORING MYELOMA BONE
DISEASE AND AS EARLY PREDICTOR FOR RELAPSE DISEASE IN MUL-
TIPLE MYELOMA
K Ting1,2,*, A Hameed1,2, J Brady1, C Carke2, M Justine2, P Dowling2,
M Clynes2, P O’Gorman1,2
1Haematology, Mater Misericordiae University Hospital, 2National institute for
Cellular Biotechnology, Dublin, Ireland

Background: Multiple myeloma is a plasma cell disorder and bone disease is
a well-known devastating complication. The uncoupling effect of osteoblast
and osteoclast activity is the major element in development of myeloma bone
disease (MBD). It causes significant impact to the quality of life and morbidity
in multiple myeloma. Imaging techniques are used as the current standard
method for detection of bony lesions. They have limitations as they cannot pro-
vide a real-time assessment of bone turnover. Early detection of relapse dis-
ease is crucial to allow preventative therapeutic intervention could significant-
ly impact on quality of life.
Aims: Bone biomarkers such as C-terminal telopeptide of type 1 collagen
(CTX-1) and procollagen type 1 N-propeptide (P1NP) can be used as an ear-
ly predictor marker for relapse cases with myeloma bone disease and to mon-
itor the myeloma bone disease at diagnosis and remission.
Methods: CTX-1 and P1NP were measured by chemiluminescent immunoas-
say on fasting plasma samples from 115 patients including newly diagnosed
multiple myeloma (n=27), remission (n=30), relapses (n=22) and control (n=27).
These were measured at regular intervals over a 27 month study period.
Relapse disease was identified by conventional biomarkers like paraprotein and
serum free light chains, and confirmed by imaging and bone marrow biopsy.
In a subset of patients with disease relapse, the Mann-Whitney test was used
to compare bone markers pre-relapse and at relapse.
Results: CTX-1 levels were significantly higher in newly diagnosed multiple
myeloma compared to remission and control groups (P<0.0001). In relapse
group, CTX-1 rose significantly at the time of pre-relapse to relapse state
(P=0.0007). A rise of ≥2.0 fold rise in the level of CTX-1 from remission to
relapse disease was noted. The median time between the pre-relapse sample
and relapse disease was 3 months (range 1-14 months). Most of them had new
bone lesions at relapse. This proves that it has potential as an early predictor
of disease relapse/progressive bone disease. A case showed CTX-1 was the
only biochemical parameter to rise significantly on relapse as compared to the
other conventional biomarkers (ie. paraprotein and serum free light chain) As
for P1NP, the rise in P1NP from pre-relapse to relapse was not significant
(P=0.0840) (Figure 1).
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Figure 1. CTX-1 levels in relapse category.

Summary and Conclusions: Osteoclast biomarker serum CTX-1 correlates
accurately with the disease burden in newly diagnosed multiple myeloma
patients as compared to the rest of the groups. It is a more sensitive early pre-
dictor of disease relapse/progressive disease than established biomarkers. It
is a more robust marker than P1NP. The rise in P1NP goes against the theo-
ry that there is an uncoupling of bone turnover in myeloma bone disease and
requires further study. CTX-1 is more cost effective and accessible than imag-
ing and should be used routinely when monitoring bone disease activity in mul-
tiple myeloma patients, facilitating early intervention when relapse occurs.
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EX VIVO PHARMACOLOGICAL EVALUATION OF 19 DRUGS IN AN AVER-
AGE OF 50 MULTIPLE MYELOMA PATIENTS USING WHOLE BONE MAR-
ROW SAMPLES ANALYZED BY AUTOMATED FLOW CYTOMETRY
E Miguel1,*, J Miguel1, A Oriol2, J López3, J Palacios3, J Mediavilla4, A Bailén5,
R Mascuñano6, M Belmonte7, J Sanchez8, J Martín9, A Chinea10, L Bernal11,
Y Montes12, F Cardoso13, R del Barrio14, A Echeveste15, M García16,
C Encinas17, L Aguero18, P Hernandez-Campo18, J Gorrochategui18,
B Liébana18, D Ramos18, T Bennett18, J Nobell18
1Haematology, Hospital Clinico Universitario de Salamanca, Salamanca,
2Haematology, Hospital Universitari Germans Trias i Pujol, Barcelona, 3Haema-
tology, Hospital Universitario Doce de Octubre, 4Haematology, Hospital Clíni-
co San Carlos, Madrid, 5Haematology, Hospital Regional Universitario Carlos
Haya, Málaga, 6Haematology, Hospital Universitario Infanta Sofía, Madrid,
7Haematology, Hospital General Universitario Morales Meseguer, Murcia,
8Haematology, Hospital Universitario Virgen del Rocío, Sevilla, 9Haematology,
Hospital General de Segovia, Segovia, 10Haematology, Hospital Universitario
Ramón y Cajal, Madrid, 11Haematology, Hospital Clínico Universitario Lozano
Blesa, Zaragoza, 12Haematology, Hospital Universitari de Girona Dr. Josep
Trueta, Gerona, 13Haematology, Clínica Universidad de Navarra, Navarra,
14Haematology, MD Anderson Cancer Center Madrid, Madrid, 15Haematology,
Hospital Universitario Donostia, Guipúzcoa, 16Haematology, Hospital Univer-
sitario de Canarias, Tenerife, 17Haematology, Hospital General Universitario
Gregorio Marañón, 18Vivia Biotech, Madrid, Spain

Background: We are pioneering a high throughput flow cytometry to measure
the chemical biology space of drugs used to treat Multiple Myeloma (MM) in
patient samples in collaboration with PETHEMA.
Aims: To examine the ex vivo pharmacology of MM drugs against the malig-
nant cell population in bone marrow samples from MM patients. 
Methods: Bone-marrow samples from patients diagnosed with MM were sent
to Vivia from 18 Spanish hospitals. Drugs were incubated in 8 concentrations
for 48 hours using the intact sample without isolating leukocytes. Afterwards
leukocytes were isolated and analyzed by our ExviTech© platform. Drug activ-
ity is measured as cell depletion, labeling blasts with monoclonal antibodies and
AnnexinV-FITC. Standard dose response fitting generate efficacy (Emax) and
potency (EC50) parameters for each drug listed in the Table 1. Inter-patient vari-
ability for each drug is measured as IPV=STDDEV*100/MEAN). 
Results: The average pharmacological profiles of 19 different MM drugs eval-
uated in 10-106 samples are shown in Table 1. Drugs are separated into con-
ventional (top lines) and novel (lower grey shaded lines) drugs. 2nd column
shows the number of samples tested per drug. Dex and Pre have only 10-11
samples because their initial testing at 48 h was insufficient and were evaluat-
ed at 96 h incubation. Standard pharmacological parameters (Emax, columns
3-5) and potency (EC50, columns 6-8) are shown in terms of their mean, stan-
dard deviation and interpatient variability (IPV). Drugs are further grouped by

mechanism of action (columns 9-10). Among conventional drugs, Bortezomib
is the best depleting drug eliminating all cells (mean 2.3±5) with highest poten-
cy (lowest EC50 0.03 uM). All conventional drugs except corticoids (Dex, Pre)
show maximum efficacy depleting all MM cells (mean-STDDEV). Dex is 390-
fold more potent than Pre, albeit Pre is more used in MM. Cell cycle arrest
drugs are ordered by their mean potency. Doxorubicin is the most potent though
not often used. Vincristine is also potent with the largest interpatient variabili-
ty, suggesting very sensitive patients could benefit at low doses with less neu-
rotoxicity. Bendamustine is less potent with lowest interpatient variability sug-
gesting a lesser therapeutic potential. All novel drugs (lower shaded lines) have
maximal efficacy eliminating all MM cells (mean-STDDEV). The most potent
new drugs by far are the epigenetic drugs Panobinostat and Vorinostat, Panobi-
nostat being 48-fold more potent. Among the targeted therapies Tanespimycin
has highest potency combined with high interpatient variability, and this
approach could serve as companion diagnostic.

Table 1.

Summary and Conclusions: We have developed an automated system that,
in a fast and accurate way, is able to determine the ex vivo sensitivity of multi-
ple samples to many different drugs. This approach could be used as a com-
panion diagnostic to identify subsets of patients for which new treatments such
as panobinostat or Tanespimycin could be effective. It could also be used as a
Personalized Medicine test to help guide therapy if it can be correlated with clin-
ical outcome. Correlation of this ex vivo sensitivity with the clinical efficacy is
currently being performed in a study under the supervision of the
PETHEMA/GEM groups.

P800

THE IMPACT OF 8 GY ONE FRACTION RADIOTHERAPY ON PAIN RELIEF
AND RECALCIFICATION IN MULTIPLE MYELOMA PATIENTS WITH
PAINFUL BONE DESTRUCTIONS.
M Rudzianskiene1,*, A Inciura1, E Juozaityte1, R Gerbutavicius1, V Rudzianskas1
1Oncology Institute, Lithuanian University of Health Sciences, Kaunas, Lithuania

Background: Multiple myeloma (MM) induces osteolysis and disturbs the bal-
ance between bone formation and bone resorption. Radiotherapy, surgery and
analgesics are required in order to overcome pain, to evoke recalcification and
to improve the quality of life of MM patients.Pain relief is obtained in 75–100%
and recalcification is achieved in 40–50% of irradiated bone destructions. The
randomized trials showed the same effect of single (SF) and multiple fractions
(MF) in pain relief and recalcification for patients with painful bone metastases
from solid tumors. The role of different palliative radiotherapeutic regimens for
MM is not well established due to the lack of clinical trials. There are only few
retrospective studies regarding dose-response relationship with analgesia and
recalcification. 
Aims: To evaluate the impact of 8 Gy one fraction regimen in the treatment of
MM on pain relief, analgesics consumption and recalcification.
Methods: From 2010 until 2012, 46 patients (27 women and 19 men, median age:
69 years, 52–88 years) with MM and painful bone destructions were treated by 8
Gy one fraction regimen.Pain was evaluated by using visual analogue scale (VAS)
with the scale endpoints from 0 (no pain at all) to 10 (worst imaginable pain) and
recalcification was measured with radiographs. Pain score and analgesics usage
was measured prior and4, 12 and 24 weeks after radiotherapy. 
Results: The pain before radiotherapy was mild (VAS 1-4) in 4 patients (9%),
moderate (VAS 5-7) in 15 patients (32%) and severe (VAS 8-10) in 27 patients
(59%). The decrease of pain after radiotherapy of 8 Gy one fraction was
observed in 36/46 patients (78.3%): 20 patients (43.5%) were found to be
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completely responsive and 16 patients (34.8%) were partially responsive
according tothe international consensus on palliative radiotherapy criteria. Six
patients (13%) were using non-opioid drugs prior to radiotherapy and all of
them have ceased analgesic intake for six months after termination of treat-
ment. 38 patients (83%) used opioids drugs. The use of opioids analgesics
was reduced in 26/38 patients (68.4%), while a complete cessation of opioids
analgesics was observed in 12/38 patients (31.6%) stopped it totally. Signif-
icant parameters in pain relief were: age <65 years (Chi square test P=0.034)
and IgG type paraprotein (Chi square test P=0.037). Recalcification was
observed in 22 patients (55%): a complete response was observed in 14
patients (35%) and a partial response in 8 patients (20%). Pathological frac-
tures in the irradiated field were observed in 6 patients. The most significant
parameter regarding recalcification was: age <65 years (Chi square test
P=0.022). The hematological and non-hematological toxicity was evaluated
on a five point scale according to the toxicity criteria of the Radiation Thera-
py Oncology Group (RTOG) and the European Organization for Research
and Treatment of Cancer (EORTC) in the first 4 weeks after radiotherapy. The
side effects after treatment were uncommon, usually of first grade and
reversible.
Summary and Conclusions: One 8 Gy fraction regimen is effective for pain
relief, analgesics reduction and on recalcification for MM patients with painful
bone destructions.

P801

RESULTS OF LENALIDOMIDE TREATMENT FOR RELAPSED/REFRAC-
TORY MULTIPLE MYELOMA IN A REAL WORLD SETTING: FEASIBILITY
AND FACTORS CONTRIBUTING TO LONG TREATMENT DURATION
G Derigs1,*, G Prange-Krex2, C Schardt3, T Edelmann4, Mi Kiehl5, G Huebner6,
A Bachinger7, A Glasmacher8
1Hospital Frankfurt Höchst GmbH, Frankfurt a.M., 2Praxis für
Haematologie/Onkologie, Dresden, 3Praxis Haematologie/ Onkologie, Gelsen-
kirchen, 4Praxis für Haematologie/Onkologie, Leipzig, 5Hospital Frankfurt
(Oder) GmbH, Frankfurt (Oder), 6Sana Kliniken Ostholstein, Oldenburg i.H.,
7Biometrie, ClinAssess GmbH, Leverkusen, Germany, 8Celgene, Sarl, Boudry,
Switzerland

Background: Lenalidomide in combination with dexamethason (LEN-DEX) is
approved in relapsed, refractory Multiple Myeloma (RRMM) for continuous
treatment until disease progression (PD) or unacceptable toxicity. Although
there is evidence that continuing treatment beyond best response is associat-
ed with improved survival (Dimopoulos et al., 2009), data assessing feasibili-
ty, benefits and potential risks of long-term treatment in a non-study RRMM
cohort are limited.
Aims: We therefore analyzed data from a German non-interventional multicen-
tre trial to prospectively assess factors influencing treatment duration in a real
world setting.
Methods: Selection criteria were diagnosis of RRMM with at least one prior
treatment regimen and decision (with patient´s informed consent) to treat
relapse/progression with LEN-DEX. Patients (pts) starting treatment between
February 2008 and December 31, 2010 were eligible for this analysis. Pts with
a treatment period of at least 18 months (mos) were defined as long treatment
cohort (LTC), and pts treated for a maximum of 3 mos (91 days) form the short
treatment cohort (STC). Data cutoff was November 29, 2012. Statistical analy-
sis included uni– and multivariate models on factors potentially influencing
treatment duration. Median overall survival (OS) for LTC and STC was calcu-
lated using the Kaplan Meier approach.
Results: Until December 31st2010, 436 pts started treatment, of which 156
(35.8%) were treated for a maximum of three mos and 47 (10.8%) were treat-
ed at least 18 mos. Both cohorts showed no significant difference in age, ECOG
performance status, time since diagnosis and number of pretreatments received,
preexisting neuropathy, and number of VTE in history. On the other hand, they
differed in prior treatment with autologous stem cell transplant (ASCT), type of
paraprotein and preexisting cytopenia (Table 1). Reasons for treatment discon-
tinuation in STC were related to adverse events (AEs) in 56 pts (35.9%), death
in 36 pts (23.1%), and disease progression in 16 pts (10.3%), and in 48 pts
(30.8%) treatment was stopped due to pts wish or other causes. The observed
toxicities reflect the well known safety profile with mainly hematological AEs
(≥grade 3 in 30% of pts), however febrile neutropenia occurred in only 1% of pts.
The most frequently reported non hematological AEs of any grade were infec-
tions (37.4%), fatigue (21.2%), diarrhea (13.3%), muscle cramps and dizziness
(both 11.8%). In LTC therapy is ongoing in 20 out of 47 pts (42.6%) and only 2
out of 27 pts in LTC discontinued treatment due to toxicity. Median OS was sig-
nificantly higher in LTC. Median OS of LTC was 51 mos, whereas OS of STC
was 14.3 mos. If STC pts with PD or death were excluded, the OS still remains
significant (21.1 mos vs 51 mos, P<0.0001). In uni-variate analysis the follow-
ing factors positively influenced treatment duration; previous treatment with
autologous transplant, IgG type of paraprotein, absence of light chain disease,
achievement of an objective response (best response PR or better), and use of
anticoagulation (ASA, LMWH). The following two parameters remain the only
significant factors in a multivariate model; use of anticoagulation and achieve-
ment of an objective response.

Table 1.

Summary and Conclusions: Here we showed that long-term treatment with
LEN-DEX for RRMM is feasible and consistent with previous reports in real
world settings. The identification of anticoagulation as a statistically signifi-
cant factor contributing to long-term treatment underscores the importance
of concomitant supportive measures. Outcome of pts with long term treatment
is superior to those treated only for a short term period. This is noteworthy,
since treatment in a considerable proportion of pts was stopped early for rea-
sons other than progression, death or toxicity. These data thus corroborate
previous evidence that LEN-DEX treatment in RRMM should be continued
beyond best response.
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THE PRESENCE OF IMMUNOPHENOTYPIC ALTERATIONS IN BONE
MARROW CELLS OTHER THAN PLASMA CELLS FROM MULTIPLE
MYELOMA PATIENTS PREDICTS FOR MYELODYSPLASIA-ASSOCIATED
CYTOGENETIC ABNORMALITIES
S Matarraz1,*, B Paiva2, M Diez-Campelo2, A Lopez1, J Sayagues1,
M Jara-Acevedo1, M Sanchez1, P Barcena1, J San Miguel2, Alberto Orfao1
1Medicine, Centro de Investigación del Cáncer (IBMCC, CSIC-USAL) and
IBSAL, 2Servicio de Hematologia, Hospital Universitario de Salamanca and
IBSAL, Salamanca, Spain

Background: The treatment of multiple myeloma (MM) has experienced an
extraordinary improvement in the last years. However, the progress achieved
has been accompanied by an increasing concern for therapy-related second-
ary primary malignancies (SPMs). High-dose melphalan (HDM) and more
recently lenalidomide have been associated with higher risk of SPMs develop-
ment, particularly myelodisplastic syndromes (MDS) and/or acute myeloid
leukemia. Consequently, given that the benefits of HDM and lenalidomide for
MM patients’ survival outweigh the potential risk of SPMs it is of notable rele-
vance to identify patients at higher risk of developing SPMs, preferably by using
routinely available techniques. 
Aims: Here, we investigated if the presence of MDS-associated phenotypic
alterations (MDS-FC) predicted for MDS-associated cytogenetic abnormalities
in a total of 70 MM patients. 
Methods: The presence of MDS-FC was previously investigated in 70 MM
patients and was detectable by flow cytometry (FC) in 23 (33%). In these lat-
ter cases, FACS purified CD34+ hematopoietic stem cells (HSC), neutrophils,
monocytes and erythroblasts were analyzed by FISH (in male patients, n=12),
for the detection of -5/del(5q), -7/del(7q), del(20q), trisomy8, and nulisomy Y.
Conversely, in female patients (n=11) these cell populations were screened for
clonality using the human androgen receptor X-chromosome inactivation test
(HUMARA). 
Results: From all patients, four male patients (33%) showed cytogenetic abnor-
malities; 3 cases with del(5q31) and 1 with –Y, both abnormalities being detect-
ed in all 4 cell populations. Six of the 11 (55%) female patients showed a clon-
al HUMARA test. The presence vs. absence of MDS-FC alterations predicted
for a clonal HUMARA test in the correspondent cell compartment, namely HSC
(100% vs 11%; P=.005) and neutrophils (67% vs 0%; P=.05), with a similar
trend being also found in erythroblasts (80% vs. 29%; P=.08).
Summary and Conclusions: Our results show that immunophenotypic dys-
plastic features are present in approximately one-third of MM patients at diag-
nosis and that in half of them these alterations are associated with clonality at
the genetic level.
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OUTCOME OF PATIENTS WITH MULTIPLE MYELOMA (MM) RELAPSING
AFTER FRONT-LINE AUTOLOGOUS STEM CELL TRANSPLANTATION
(ASCT): IMPACT OF REDUCED INTENSITY ALLOGENEIC TRANSPLAN-
TATION (RICALLO).
R Tabrizi1,*, A Lascaux1, C Mohr1, G Marit1, S Vigouroux1, A Pigneux1,
T Leguay1, K Bouabdallah1, M Dilhuydy1, C Duclos1, P Dumas1, S Dimicoli-
Salazar1, N Milpied1
1CHU de Bordeaux, Service d’hematologie et thérapie cellulaire, Bordeaux,
France

Background: Both RICALLO and new drugs have been used for salvage ther-
apy for MM relapsing after ASCT. But the optimal treatment remains to be
determined.
Aims: The aim of this single centre study was to assess the outcome of pts with
MM following the relapse after ASCT, according to whether or not a RICALLO
was performed.
Methods: Records of the patients were reviewed and the criteria for entering
the study were: Symptomatic MM treated frontline with a program including
single or double ASCT, relapse at any time following ASCT, response (CR,
VGPR or PR) to a second line treatment. RICALLO was proposed to pts with
no significant co-morbidities, having a suitable donor (either sibling or MUD) and
who gave their consent after precise information on the risk of the RICALLO.
Results: One hundred and thirty-eight pts treated between 01/2000 and 12/2012
fulfilling the inclusion criteria were identified. 44 pts received a RICALLO (Allo
group) while in second or third response with a median of 7.4 months (2-48) after
relapse. The RIC consisted of fludarabine plus either 2Gy ICT or busulfan and
ATG (according to ongoing available protocols in the centre). The graft was PBSC
from sibling in 17 pts and from MUD in 27 pts. 94 pts (CT group) received thera-
pies according to ongoing protocols or available standard of cares. The main
characteristics of the patients in each group: median age (58 y.o for Allo and 59
y.o for CT group), MM prognostic factors at diagnosis, type of 1st line therapy
(VAD or bortezomib containing regimens), single or double ASCT, time to relapse
after ASCT and 2d line treatment were similar between the 2 groups. The initial
treatment for relapse consisted of VD (42 pts), RD (37 pts), TD (43 pts), VTD (12
pts) or MPV, MPT, Bendamustin or ASCT (1 pt for each). The 3y OS from the
time of relapse for the entire cohort was: 58% (CI95%, 54-62). It was of 58%
(CI95% 50-66) and of 58% (CI95% 52-64) for the Allo group and the CT group
respectively (P=ns). The causes of death were, relapse in 14 and 41 pts, or treat-
ment toxicity in 13 and 0 pts in the Allo group and CT group respectively. The 3y
EFS from the time of relapse was 43% (CI95%, 38-51) and 26 (CI95%, 21-31)
for the Allo and the CT group respectively (P=ns) (Figure 1).

Figure 1.

Summary and Conclusions: We did not observe any difference in survival
between Allo-SCT and CT in patients relapsing after front-line ASCT. Prospec-
tive study is needed to determine the optimal treatment in this domain.
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FLOW CYTOMETRIC ANALYSIS AND MINIMAL RESIDUAL DISEASE IN
MULTIPLE MYELOMA: A COMPARISON BETWEEN FLOW CYTOMETRIC
IMMUNOPHENOTYPING AND CYCLOSCOPE-MG.
G De Tullio1,*, R Ria2, A Reale2, C Minoia1, S Serratì1, G Loseto1, A Vacca2,
A Guarini1
1Department of Clinical and Experimental Oncology, Haematology Unit,

Advanced Cell Therapy Center, National Cancer Research Centre, Istituto
Tumori “Giovanni Paolo II”, 2Departement of Biomedical Sciences, Clinica Med-
ica “Baccelli”, University of Bari, BARI, Italy

Background: Multiple myeloma (MM) is a plasma cell neoplasm which resides
in the bone marrow (BM) and is critically dependent upon the BM microenvi-
ronment for its survival. Recent studies show that MM is consistently preced-
ed by a precursor state, MGUS; however, we lack reliable markers to predict
progression from MGUS to MM. In patients with MM, the depth of response is
an important prognostic factor. 
Aims: The aim of this study is to analyze and compare the clinical utility of Min-
imal Residual Disease studies in Multiple Myeloma with two differentes flow
cytometric techniques: Flow Cytometric Immunophenotyping and Cycloscope-
MG. 
Methods: These studies included 45 patients: 15 patients with active MM, 10
with non-active MM, 10 with MGUS and 10 controls that were evaluated by flow
cytometric immunophenotyping and Cycloscope-MG.The panel of monoclonal
antibodies we used in our studies included the minimal test antigens for clas-
sifying plasma cells: CD38, CD138, CD45; CD19 and CD56 in order to distin-
guish myeloma plasma cells (CD19-, CD56+) from normal plasma cells (CD19+,
CD56-), and CD117, CD40 and CD27 as recommended markers. Cycloscope-
MM kit included a mixture of primary antibodies for the detection of antigens
present in human plasma cells (CD38 and CD138); a secondary antibody (FITC
labelled IgG goat anti mouse IgG F); an erythrocyte lysing solution and a DNA
labelling buffer containing detergent, propidium iodide and RNase for DNA
staining. 
Results: Previous studies have demonstrated the use of CD38, CD138, CD45,
CD 19 and CD56. Furthermore, CD117, CD27 and CD40 have been used in
our studies to differentiate between neoplastic and normal plasma cells. Cyclo-
scope-MG showed the aneuploidy of myeloma plasma cells for the detection
of minimal residual disease (MRD).The results between morphological analy-
sis, immunophenotypic analysis and Cycloscope analysis were compared in the
different groups under study. Significant changes were found in the marrow infil-
tration of myeloma plasma cells, and, mainly, in the aberrant expression of
phenotype and in the expression of aneuploid cells peack. Patients with active
MM showed both the characteristic aberrant immunophenotype
(CD38+CD138+CD19-CD56 +) and a visible peak in G0/G1 detectable in Cyclo-
scope. The aberrant phenotype and the peak of aneuploid cells, were absent
in patients used as control. The comparison between the three methods used
for the evaluation of bone marrow infiltration in patients with MM (morfologia,
FACS, aneuploidy) confirms the general overestimation of infiltration if the only
microscopy is performed. Therefore, it is necessary, for a correct evaluation of
patients, to use at least another one technique (molecular, flow cytometric,
aneuploidia evaluation) (Figure 1). 

Figure 1.

Summary and Conclusions: Flow Cytometric Immunophenotyping is directly
compared with Cycloscope-MG. Our results show that both methodologies may
help to discriminate the risk categories of MM patients, based on the level of
residual aberrant plasma cells. The Cycloscope-MGTM evaluation provided the
possibility to establish a cut-off value that distinguishes patients with active dis-
ease from patients in post treatment remission. In fact, patients with active MM
had a percentage of aberrant plasma cells (ie plasma cells in the aneuploid Cyclo-
scope-MGTM) at medullary level greater than or equal to 2%.Patients with non-
active MM showed a percentage of aberrant plasma cells below this cutoff val-
ue. Regarding patients with MGUS, the percentage of aberrant medullary plas-
ma cells was always less than 0.5%. Flow cytometric Immunophenotyping is
directly compared with Cycloscope-MGTM. Our results show that both method-
ologies may help to discriminate the risk categories of MM patients, based on the
level of residual aberrant plasma cells. These studies have shown that residual
disease above a level of 2% is clinically relevant in MM.
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NUMBER OF ADVERSE CYTOGENETIC LESIONS DETECTED BY FISH IS
ASSOCIATED WITH PROGNOSIS IN NEWLY DIAGNOSED MULTIPLE
MYELOMA PATIENTS TREATED WITH THALIDOMIDE-BASED REGIMENS
N Grzasko1, M Hus1, M Morawska1,*, S Chocholska1, A Jurczyszyn2, R Hajek3,
J Wojciechowicz4, M Kostyra4, A Dmoszynska1
1Klinika Hematologii i Transplantacji Szpiku, Uniwersytet Medyczny w Lublin-
ie, Lublin, 2Klinika Hematologii, Uniwersytet Jagielloński w Krakowie, Kraków,
Poland, 3Laboratory of Experimental Haematology and Cell Immunotherapy,
Department of Clinical Haematology, University Hospital Brno and Babak
Myeloma Group, Department of Pathological Physiology, Faculty of Medicine,
Masaryk University, Brno, Czech Republic, 4Klinika Chirurgii Szczękowo-Twar-
zowej, Uniwersytet Medyczny w Lublinie, Lublin, Poland

Background: Cytogenetic abnormalities are considered the major prognostic
factors in multiple myeloma (MM). The most important chromosomal aberra-
tions associated with unfavourable prognosis are translocations involving
immunoglobulin heavy chain gene located in chromosome 14q32, like
t(4,14)(p16;q32), t(14;16)(q32;q23) or t(14;20)(q32;q12), amp(1q21),
del(17p13) and del(13q14).
Aims: In this study we assessed the prognostic value of t(4,14)(p16;q32),
amp(1q21), del(17p13) and del(13q14) as well as the combination of these lesion
in newly diagnosed MM patients treated with thalidomide-based regimens.
Methods: The study group consisted of 128 patients treated with cyclophos-
phamide, thalidomide and dexamethasone(CTD, n=96) or melphalan, pred-
nisone and thalidomide (MPT, n=32). Responding patients from CTD group
were given high-dose melphalan with autologous stem cell support
(HDT/ASCT, n=65). Bone marrow aspirates obtained from patients at diagno-
sis were analyzed for the presence of t(4,14)(p16;q32), amp(1q21), del(17p13)
and del(13q14) using fluorescence in situ hybridization (FISH). The cut-off lev-
el for all abnormalities was 20% according to the recommendations of the Euro-
pean Myeloma Network.
Results: FISH analysis detected t(4,14)(p16;q32) in 20%, amp(1q21) in 45%,
del(17p13) in 17% and del(13q14) in 44% of patients; 30% had 1 lesion, 24%
2 lesions and 17% 3 or more. On univariate analysis the presence of all ana-
lyzed abnormalities was associated with shorter progression-free survival (PFS)
and overall survival (OS): for t(4,14)(p16;q32) PFS was 7.0 versus 18.9 months
(P=0.003) and OS 23.6 versus 44.3 months (P=0.026); for amp(1q21) PFS 8.0
versus 29.0 months (P<0.001) and OS 24.0 versus 55.3 months (P<0.001); for
del(17p13) PFS 5.5 versus 17.0 months (P=0.048) and OS 12.0 versus 45.0
months (P=0.016); for del(13q14) PFS 8.0 versus 28.0 months (P=0.003) and
OS 23.8 versus 52.9 months (P<0.001). Multivariate analysis was performed
for six covariates: age, HDT/ASCT and four examined genetic lesions. It con-
firmed amp(1q21), del(17p13) and del(13q14) as being independently associ-
ated with shorter PFS (P<0.001, P<0.001 and P=0.042 accordingly) and OS
(P<0.001, P<0.001 and P=0.007 accordingly) and HDT/ASCT with longer PFS
(P<0.001) and OS (P<0.001). The number of genetic abnormalities detected
in patients significantly influenced both PFS and OS. The median PFS was 38.9
months in patients with no lesions, 18.4 months in patients with 1 lesion, 11.5
months in patients with 2 lesions and 5.0 months in patients with 3 or more
lesion (P<0.001). The median OS was 79.6 months, 39.6 months, 25.0 months
and 12.0 months accordingly (P<0.001). Adverse prognosis associated with
multiple genetic changes was also seen in the subgroup of patients undergo-
ing HDT/ASCT (median PFS 46.3 months, 31.8 months, 12.0 months and 5.0
months accordingly, P<0.001; median OS 98.6 months, 39.7 months, 26.9
months and 12.0 months accordingly, P<0.001).
Summary and Conclusions: The results of the study showed that the pres-
ence of amp(1q21), del(17p13) and del(13q14) is associated with significant-
ly shortened PFS and OS in newly diagnosed MM patients treated with thalido-
mide-based regimens. Accumulation of adverse cytogenetic abnormalities
resulted in further reduction of survival and the number of coexisting genetic
lesions defined risk groups with different PFS and OS. Impact of cytogenetic
changes on survival was also seen in patients undergoing HDT/ASCT suggest-
ing that this procedure is not able to change poor prognosis associated with
high-risk genetic abnormalities.
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EVALUATION OF TNF SUPERFAMILY MOLECULES IN MULTIPLE
MYELOMA PATIENTS: CORRELATION WITH BIOLOGICAL AND CLINI-
CAL FEATURES.
L Bolkun1,*, D Lemancewicz1, E Jablonska2, J Piszcz1, J Kloczko1, J Dzieciol3
1Hematology, 2Immunology, 3Human Anatomy, Medical University, Bialystok,
Poland

Background: B-cell activating factor (BAFF), a proliferation-inducing ligand
(APRIL) and apoptosis inducing ligand (TRAIL), all members of the tumor
necrosis factor (TNF) family, represent three of the main survival factors for
immature, naive and activated B cells. What is more, BAFF and APRIL, can
directly activate the NF - κB pathway, have been identified as two of the main
survival factors for healthy plasma cells and multiple myeloma (MM) cells.

Aims: The purpose of the present study was to evaluate serum levels of BAFF,
APRIL and TRAIL in healthy volunteers and in MM patients to determine
whether there was any correlation between ligands and some prognostic bio-
logical parameters of MM patients, and to explore their clinical significance in
predicting the disease activity of MM.
Methods: 52 patients with newly diagnosed MM were included in the study.
Median age of patients at the time of sample collection was 65, and the range
was 59-70. At the time of diagnosis, all patients were divided into three groups
based on International Staging System, ISS (12 patients in stage I, 16 patients
in stage II, and 24 in stage III). Patients’ initial treatment was thalidomide–dex-
amethasone and cyclophosphamide (CTD), prior to monotherapy of thalido-
mide 100 mg until progression. Response was assessed after six cycles of
chemotherapy with the same methods as for diagnosis, according to the
EBMT/IBMTR/ABMTR criteria. The control group consisted of 20 healthy vol-
unteers, age- and sex- matched. Quantitative assessments of cytokines were
performed by commercially available ELISA assays. Results were expressed
as means SD. The non-parametric Kruskal–Wallis test and the one-way analy-
sis of variance (ANOVA) were assessed to test for different stages. The Stu-
dent’s t-test was used for pairwise comparison of subgroups. Comparisons
between the MM and the control groups were made using the non-parametric
Mann–Whitney test. The Spearman’s order correlation coefficient was applied
to determine correlations between the measured parameters. Survival analy-
sis was performed by means of the Kaplan–Meier method. Comparisons of sur-
vival curves were performed using the Wilcoxon test. P-values below 0.05 were
considered to be statistically significant
Results: Pre-treatment myeloma patients had significantly higher serum concen-
tration compared to healthy volunteers: BAFF (1211.5±1768.8 pg/mL vs
309.2±216.1 pg/mL, P<0.0001), APRIL (2.56±0.44 ng/mL vs 1.59±0.41 ng/mL,
P=0.04), TRAIL (149.41±40.25 pg/mL vs 80.28±16.24 pg/mL, P=0.005). MM
patients with advanced disease stage III had higher serum levels of all the stud-
ied parameters compared to stage I: for TRAIL, P=0.02, APRIL, P=0.04, BAFF,
P=0.00002, respectively. Furthermore, the study showed statistical decrease of
concentrations of all studied parameters after anti-angiogenic regimen
chemotherapy for TRAIL (136.05±73.2 pg/mL, P=0.03), APRIL (1.74±1.05 ng/mL,
P=0.01) and for BAFF (826.11±1780.7 pg/mL, P=0.007). Moreover, the concen-
trations were found to be lower in the subgroup of patients with (CR+VGPR+PR)
compared to the SD: for BAFF (652.57±533.2 pg/mL vs 1322.3±1592.2 pg/mL,
P=0.01 and for APRIL (1.04±0.03 ng/mL vs 2.14±1.02 ng/mL, P=0.02, but not
for TRAIL (151.39±7.0 pg/mL vs 123.27±76.4 pg/mL, P=0.23). In addition, the
concentration of APRIL was found to correlate significantly and positively with the
concentration of BAFF (P=0.02), IL-6 (P=0.004), LDH, (P=0.003) and negative-
ly with TRAIL (P=0.01). The study also showed a positive correlation between
the concentration of BAFF and IL-6 (P=0.009), and β2m and LDH, (P<0.05), but
not with concentrations of BAFF and TRAIL (P=0.61). We did find, however, a
meaningful link between the concentration of TRAIL and TNF (P=0.03), but not
the concentration of IL-6 (P=0.98). Additionally, we observed that pre-treatment
MM patients with serum BAFF values higher than the median (847.98 pg/mL) and
with serum APRIL values higher than the median (2.26 ng/mL) had significantly
shorter progression free survival (PFS) than patients with lower values: for BAFF,
P=0.001 and for APRIL, P=0.02. There were no statistically significant differ-
ences between PFS values in the subgroups of MM patients with regard to the
median values (123.58 pg/mL) of TRAIL, P=0.2.
Summary and Conclusions: In conclusion, our results have demonstrated
that serum concentrations of BAFF and APRIL (but not TRAIL) could be a use-
ful biomarker of MM disease activity and progression. Pre-treatment concen-
trations of BAFF and APRIL could also serve as a prognostic factor of PFS.
Both ligands may therefore be a novel therapeutic target in MM.
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TOXICITY PROFILE DURING TREATMENT WITH BENDAMUSTINE-
BORTEZOMIB-DEXAMETHASONE IN PATIENTS WITH RELAPSED/
REFRACTORY MULTIPLE MYELOMA
H Ludwig1,*, E Rauch1, A Zdenek2, H Kasparu3, R Greil4, C Leitgeb1,
A Weißmann1, E Autzinger1, W Linkesch5, T Kuehr6, L Pour7, N Zojer1
1Department of Internal Medicine I, Center for Oncology and Hematology, Wil-
helminenhospital, Vienna, Austria, 2Department of Internal Medicine - Hema-
tooncology, University Hospital Brno, Brno, Czech Republic, 3Department of
Internal Medicine, Hospital Elisabethinen, Linz, 4Department of Internal Med-
icine III, University Hospital Salzburg, Salzburg, 5Department of Hematology,
Medical University of Graz, Graz, 6Department of Internal Medicine IV, Klinikum
Wels-Grieskirchen, Wels, 7Department of Internal Medicine - Hematooncolo-
gy, University Hospital Brno, Brno, Austria

Background: Treatment with bendamustine-bortezomib-dexamethasone
(BBD) exerts significant activity in patients with relapsed/refractory multiple
myeloma even in those pretreated with bortezomib or lenalidomide or both, but
may be associated with clinically relevant side effects. 
Aims: Here we analyze the side effect profile with specific emphasis on infec-
tions, cytopenias and neuropathy in patients enrolled in a trial with BBD for
relapsed/refractory multiple myeloma.
Methods: Seventy-nine patients with relapsed/refractory MM have been
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enrolled. Median age: 64 years (range 40-86), male/female: 37/42, ISS stage
I/II/III: 27, 31, and 21, respectively. ECOG status 0-I/≥II: 75, and 4 patients,
respectively. Previous treatment lines: 1-2: 50, 3-4: 23, >4: 6 patients, respec-
tively. Treatment regimen: bendamustine 70 mg/m2 day 1+4, bortezomib 1.3
mg/m2 days1,4, 8 and11, dexamethasone 20 mg on days1,4, 8 and11, repeat-
ed every 4 weeks. Planned number of treatment cycles was8, with discontinu-
ation after 4 cycles in case of no response. Toxicity grading was performed
using the CTC v 3.0 scale. The FACT-GOG/NTX instrument was used for
patients self-assessment of neuropathic side effects.
Results: G3/4 infections were noted in 16 (20%) patients and 2 patients died
due to infection/sepsis (G5). Low baseline ANC (<2.800/mL), a higher number
of cycles (>4 cycles), and age >65 years showed a weak, but statistically non-
significant correlation with G3/4 infections. G3/4 thrombopenia was recorded
in 28 (35%) patients; 18 of them presented with more than one episode (medi-
an:3, range 2-8). Severe thrombopenia resulted in treatment discontinuation in2,
and in delay of therapy in 7 patients, respectively. Lower baseline platelet lev-
els (<182.000/µL) were associated with higher risk for G3/4 thrombopenia
(P<0.021). Peripheral neuropathy assessed by the clinical care team was
reported in 44 (56%) patients. G3/4 neuropathy was observed in 5 patients
only. The occurrence of neuropathy increased, albeit not statistically signifi-
cant, with increasing number of treatment cycles. Self-assessment of neuropa-
thy by patients revealed a much higher PNP incidence with G1/2 PNP report-
ed by 37 (47%) and G3/4 PNP reported by 38 (48%) patients. Pretreatment with
bortezomib or thalidomide, or both bortezomib and thalidomide was not asso-
ciated with higher incidence of G3/4 PNP.
Summary and Conclusions: Low baseline ANC and were associated with a
higher risk for G3/4 neutropenia (P<0.012) and low baseline platelets counts
were associated with G3/4 thrombopenia (P<0.021). Lower baseline ANC lev-
els correlated with shorter PFS (P<0.01). Higher age, longer therapy and low
baseline ANC tended to correlate with G3/4 infections. Furthermore, incidence
of G3/4 neuropathy was low, but increased slightly with increased treatment
duration. In stark contrast to evaluations by care givers, a much higher incidence
of PNP was revealed when patients graded the incidence and severity of PNP
by using a self-assessement instrument. Physicians should be aware of the sub-
stantial underrating of PNP by health professionals.

P808

VALUE OF WHOLE-BODY DIFFUSION-WEIGHTED MAGNETIC RESO-
NANCE IMAGING IN THE STUDY OF MONOCLONAL GAMMOPATHIES
AND CORRELATION WITH BONE-RELATED CYTOKINES 
R Martos1,*, A Mateo1, O Montesinos2, R Herrero1, G del Peral2, J Queizan1,
C Olivier1, F Recio2, J Martín1
1Hematology and Hemotherapy, 2Radiology Department, Hospital General de
Segovia, Segovia, Spain

Background: MM is related with overproduction of several cytokines that are
responsible for imbalance between osteoclast and osteoblast activity. Thus, some
cytokines increase bone resorption by increased osteoclast activity, one of which
is the Macrophage inflammatory protein1-alpha (MIP1-alpha). Another group
inhibits bone formation through a reduction in osteoblast activity, we should high-
light the Wnt pathway inhibitors such as Dickkopf-1(DKK-1) and Sclerostin. The
use of new imaging techniques is increasingly necessary for the correct study of
Multiple Myeloma. One of more promising techniques is the whole body magnet-
ic resonance (WB-MRI) including diffusion/perfusion sequences (DWI), This “func-
tional” imaging test analyze brownian motion of water molecules in all areas
allowing high sensitivity and specificity to evaluate early bone marrow involve-
ment. Thus, this exam allows quantitative assessment of bone marrow involve-
ment, through the so-called Apparent Diffusion Coefficient (ADC). Previous
descriptions indicate that ADC is greater as higher is the bone marrow infiltration.
Aims: To evaluate the usefulness of DWI in patients diagnosed with Monoclon-
al Gammopathy (MG). To correlate the ADC value to circulating levels of
cytokines related with bone resorption and formation.
Methods: Prospective study was approved by the local IRW. All patients gave
their written informed consent. 39 patients(20 Monoclonal Gammopathy of
Unknown Significance (MGUS),5 smoldering Multiple Myeloma (sMM),13
symptomatic Multiple Myeloma (MM) were enrolled between May/2011-
Oct/2012. The patients were divided on the basis of bone involvement by WB-
MRI according infiltration pattern: focal, diffuse and mixed. The ADC values
were evaluated in DWI in six different anatomical areas, with b800 (diffusion
weighted sequence) in cervical spine, dorsal spine, lumbar spine, iliac crest,
femoral head and humeral head; and with b200 in iliac crest and femoral head.
Sclerostin, Dkk-1 and MIP-1a were measured by double-sandwich enzimoim-
munoassay (EIA). Statistical analysis: Non-parametric test for comparison of
two independents samples (U de Mann-Whitney). Correlations between two
variables of the same sample (Spearman’s test).
Results: No MGUS patients showed bone marrow involvement in MRI. 2 of the
5 patients diagnosed with sMM had bone marrow involvement in MRI, one of
them showed focal pattern of infiltration and another one showed diffuse pat-
tern. 9 of the 13 patients diagnosed with MM had bone marrow involvement, 3
showed focal pattern of infiltration and 6 showed mixed pattern.5 patients
(45.5%), with focal bone marrow involvement had affected more than ten

anatomical areas. The ADC value in all areas (Table 1) was higher in MM
patients than MGUS patients, but there was significant difference only in ADC
values of cervical spine (b800) and of femoral head (b200). When we correlate
the bone-related cytokines with ADC of all patients with MG, only significant
association between sclerostin and ADC in humeral head (P<0.05). In those
cases in which there was focal involvement in ribs, the ADC of these lesions
showed significant correlation with MIP-1 alpha (P<0.05).

Table 1.

Summary and Conclusions: DWI and ADC value can be useful in the evalu-
ation of bone marrow involvement in MG patients. In these patients there is cor-
relation between levels of bone-related cytokines in MM and parameters of this
new “functional” imaging study. 
We must increase the number of cases and expand cytokines and bone remod-
eling markers studied to obtain more significant difference and to reinforce
these conclusions.

P809

THE COMBINATION OF BORTEZOMIB AND DEXAMETHASONE (VD)
ALONG WITH ZOLEDRONIC ACID INCREASES BONE MINERAL DENSI-
TY (BMD) IN PATIENTS WITH RELAPSED/REFRACTORY MULTIPLE
MYELOMA: RESULTS OF A PHASE II STUDY
E Terpos1,*, M Gkotzamanidou1, E Eleutherakis-Papaiakovou1, D Christoulas1,
M Gavriatopoulou1, N Kanellias1, E Kastritis1, M Dimopoulos1
1Department of Clinical Therapeutics, University of Athens School of Medicine,
Athens, Greece

Background: Retrospective studies have reported a bone anabolic effect of
bortezomib (V) in multiple myeloma (MM), but there is lack of prospective data
in this field.
Aims: We scheduled a prospective, non-comparative, open-label, phase II
study to evaluate the effects of VD in combination with zoledronic acid (ZOL)
on bone disease of relapsed/refractory MM patients. The primary objective was
the effect of 4 VD cycles on BMD. Secondary objectives were: i) the evaluation
of BMD after 8 VD cycles and 18 months post-VD or at study termination (PD
or discontinuation); ii) the evaluation of bone pain, SREs, osteolytic lesions and
bone markers [bone alkaline phosphatase (bALP), osteocalcin (OC), C-telopep-
tide of bone collagen (CTX)] after 4 and 8 VD cycles and 18 months post-VD
or at study termination.
Methods: Patients with relapsed/refractory MM, after 1-3 prior lines of thera-
py, received VD for up to 8 cycles in combination with ZOL (4mg, iv, monthly).
V was administered at the standard dose of 1.3 mg/m2, iv, on days1,4,8,11 of
a 21-day cycle, while D was given at a dose of 12 mg/m2 p.o., on days 1-2, 4-
5, 8-9 and 11-12. DXA of the lumbar spine (L1-L4) and the femoral neck (FN)
was performed at baseline, on day 21 of cycles 4 and 8 and then every 3
months for up to 18 months post-VD or at PD. Skeletal survey using conven-
tional radiography was performed at baseline, on day 21 of the 8th cycle and
then every 6 months for up to 18 months post-VD or at PD.
Results: In total, 17 patients (median age: 70y, range: 56-86y) were enrolled; 14
had received2, one 3 and one 5 lines of previous therapies. At baseline, 2 patients
had no osteolytic lesions, one had only one lytic lesion, while 14 patients had mul-
tiple lytic lesions (5 had >10 lesions) or multiple fractures (6 patients). Twelve
patients completed the 8 VD cycles, while 2 patients received 6 cycles due to
peripheral neuropathy, one received 5 cycles and then progressed and two
patients died after receiving one and two VD cycles, respectively (due to heart
attack and sepsis). Overall, we evaluated 15 patients who completed 4 cycles of
therapy; 12 (70%) achieved a PR and two had stable disease. Regarding the pri-
mary objective of the study, there was a dramatic improvement of BMD after 4
cycles of VD: median T-score for L1-L4 increased from +0.53 to +0.90 (P=0.013),
for the lowest T-value of L1-L4 from -1.29 to -0.34 (P<0.01) and for FN from -2.25
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to -1.80 (P=0.027). This improvement was continued for the 8 cycles of VD:
median T-score for L1-L4 was 1.56 (P<0.01), for the lowest value of L1-L4 0.97
(P<0.01) and for FN -2.0 (P<0.01). Patients reduced the VAS pain score dramat-
ically after 4 and 8 cycles of therapy (median, range: from 5 (3-10) at baseline to
1.5 (1-5) and 0.3 (0-3) after 4 and 8 cycles, respectively; P<0.01), while they
showed no new lytic lesions and no new SREs during the 8 cycles of therapy.
Patients showed an increase of both bone formation markers bALP and OC after
4 (P<0.01) and 8 cycles of therapy (P<0.01) along with a reduction of CTX
(P<0.01 for both comparisons). During follow-up period of 18 months, 12 patients
relapsed (median TTP: 7.5 months), 7 patients showed new lytic lesions but no
patient developed a new SRE. Both markers of bone formation reduced at pro-
gression, while CTX remained suppressed.
Summary and Conclusions: Our study supports the beneficial effect of borte-
zomib on BMD when it is given in combination with D and ZOL. This combina-
tion reduces pain and bone resorption, while it increases bone formation. Bone
formation reduced again at disease progression.

P810

LONG TERM THERAPY WITH LENALIDOMIDE DOES NOT SIGNIFICANT-
LY AFFECT THE CELLULAR COMPOSITION OF THE BONE MARROW
A Brioli1,2,*, R Morilla1, C Stephens1, I Titley1, G Vijayaraghavan1, L Melchor1,
M Cavo2, F Davies1, G Morgan1
1Haemato-Oncology Research Unit, Institute of Cancer Research, London,
United Kingdom, 2Seragnoli Institute of Hematology, Bologna University School
of Medicine, Bologna, Italy

Background: Maintenance therapy is an attractive option for MM patients and
three recent studies have shown that Lenalidomide (Len) maintenance signif-
icantly improves PFS and, in one of them, also OS;1-3 however concerns have
been raised regarding the possibility that long term therapy might increase the
risk of second primary malignancies (SPMs).1-3 Len has a known myelosup-
pressive effect, but its mechanism of action on the bone marrow (BM) still
needs to be fully elucidated.
Aims: To evaluate the impact of Len on the BM we have performed a flow
cytometry analysis of BM of MM patients.
Methods: Three, 8 colour, panels (Pacific Blue, Pacific Orange, FITC, PE, Per-
CP-Cy 5.5, PE-Cy7, APC, APC-H7) were used to investigate relative percentages
of the different BM populations (CD3, CD45, MPO7, CD79a, CD34, CD19, CD7,
HLADR), B cells (CD20, CD45, TdT, CD10, CD34, CD19, CD123, CD38) and
myeloid cells (CD16, CD45, HLADR, CD13, CD34, CD117, CD11b, CD10).4
Results: Thirteen samples from 12 patients who have received Len therapy
have been analyzed; 5 samples from MM patients who never received Len were
used as controls. Whilst no differences could be seen in terms of percentages of
T cells and myeloid cells, a decrease in the number of CD19+ B cells was
observed in Len treated patients. The decrease of B lymphocytes in patients
receiving Len was due to a reduction of the CD19+ population as a whole and
not of specific subpopulations. The lowest values were observed in patients on
Len for >1 year, and a concomitant relative increase in the CD19- lymphoid pop-
ulation was also observed. No significant difference was observed in the myeloid
population either in the percentage of the CD13+ myeloid cells or in the relative
percentages of the different fractions (myeloid precursors, myelocytes, metamye-
locytes, neutrophils). However, patients receiving Len showed a trend towards
a higher percentage of immature myeloid and B cell forms (Table 1).

Table 1.

Summary and Conclusions: We were unable to identify any cellular indica-

tion that Len treated patients are more likely to develop hematologic SPMs,
such as a significantly higher percentage of immature forms or the co-expres-
sion of aberrant markers. We saw no indication of immune stimulation and fur-
thermore we were able to show that patients on Len have a lower percentage
of B cells, that is proportional to the time on Len therapy.
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sional flow cytometric immunophenotyping of normal, reactive and malig-
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A RETROSPECTIVE REVIEW OF THE INCIDENCE OF CONTRAST
INDUCED NEPHROPATHY IN THE MYELOMA SETTING
M Crowley1,2,*, V Prabhakaran3, O Gilligan1
1Hameatology, Cork University Hospital, 2Clinical Research Facility Universi-
ty College Cork, 3Medicine, University College Cork, Cork, Ireland

Background: Multiple myeloma is a malignant plasma cell disorder account-
ing for approximately 10% of haematological malignancies. Renal impairment
is a common complication of myeloma. Myeloma patients frequently require
contrast enhanced procedures given their age (average age at diagnosis is 69),
co-morbidities, and their higher than normal risk of venous thrombo-embolism
and second malignancies. Contrast induced nephropathy (CIN) is a reversible
form of acute renal failure. The patho-physiology is not well understood but con-
trast is thought to lead to the precipitation of light chains leading to renal tubu-
lar obstruction. The incidence in myeloma patients is thought to be 4-8 times
that of the general population. There are few dedicated studies on the subject
and these focus on computed tomography (CT) only. 
Aims: To investigate the incidence of CIN in myeloma patients undergoing
contrast enhanced radiological procedures and to identify risk factors that pre-
dispose myeloma patients to CIN. 
Methods: The medical charts of patients with a diagnosis of myeloma attending
a tertiary referral centre in Ireland between Jan 1st 2007 and Dec 31st 2012 were
retrospectively reviewed to ascertain the incidence of CIN, defined as an increase
in creatinine >25% or an absolute increase of 44umol/L within 7 days of a con-
trast enhanced procedure. Patient demographics, staging and myeloma subtypes
were analyzed to see if there were clear risk factors for developing CIN. Ethical
approval was obtained from the ethics committee governing the institution.
Results: 217 patients with myeloma were identified. 112 patients had under-
gone a total of 240 contrast-enhanced procedures. 18 patients were excluded
as they were on dialysis, the procedures were performed prior to myeloma
diagnosis or they did not have appropriate blood tests performed. This left 94
patients and 165 procedures available for analysis. The male to female ratio
was 3:2. IgG, IgA and Light chain were the most common subtypes account-
ing for 47%, 24% and 20% respectively. 21% were ISS stage I, 40% stage II
and 18% were stage III (stage was unknown in 20%). Overall, there were 3997
months of follow-up with a median follow up of 35 months per patient (Range
1- 147). Patients had on average of 1.8 scans (Range 1-7). 86% of procedures
were CTs. The remainder were venograms (8%), coronary angiograms (4%),
lower limb angiograms (1%) and intravenous pyelograms (1%). 36% of pre-pro-
cedure creatinines were elevated (>104 umol/L). 2% of pre-procedure calcium
levels were elevated (>2.62 mmol/L). 18/165 (11%) met the criteria for CIN.
61% (11/18) of creatinines returned to baseline within one month. Non-para-
metric tests were carried out to see if there was any association between base-
line creatinine, baseline calcium, myeloma subtype, type of procedure and
development of CIN but none were found to be significant. 
Summary and Conclusions: Contrast induced nephropathy occurred in 11%
of this population. CIN is important to consider before performing a contrast-
enhanced procedure on a patient with myeloma as a deterioration of their renal
function may significantly worsen their prognosis. The risk of CIN should not
be an absolute contraindication to scanning in the appropriate clinical setting,
rather a reminder to the clinician to minimize concomitant nephro-toxic agents
and to give special attention to fluid balance at the time of the procedure. This
is the largest series to date investigating this issue. 
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EFFECTS OF BORTEZOMIB ON RENAL IMPAIRMENT MULTIPLE MYELO-
MA PATIENTS
W Chen1,*, J Lu2, J Hou3
1Hematology, Beijing Chaoyang Hospital, Capital Medical University, 2Hema-
tology, People’s hospital, Beijing University, Beijing, 3Hematology, Changzheng
hospital, The Second military medical university, Shanghai, China
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Background: Bortezomib was widely used on Chinese multiple myeloma (MM)
patients, but its effects on renal function insufficiency MM patients were real
reported. 
Aims: To retrospectively analyze the clinical features of myeloma patients with
renal impairment who were treatment by bortezomib-based regimens in 3 Chi-
nese top myeloma centers. 
Methods: 958 newly diagnosed symptomatic MM patients were involved in
this study. Those patients were diagnosed during the year 2005-2011 in the 3
centers. Clinical characteristics of the 958 symptomatic MM patients analyzed,
and divided to bortezomib-based or non-based group. The response was
defined according to IMWG criteria.
Results: The median age of patients was 59 years (range, 23-88), with 583
males and 375 females (1.55:1). The most common monoclonal protein was
IgG subtype (43.7%). 230 patients (24.0%) presented with renal impairment
(serum creatinine >176.8 μmol/L), while the renal impairment rate in subtype
IgD, λ and κ was 50%, 40.3% and 36.6% respectively. With a median follow-
up of 17.3 months, the estimated median PFS and OS time were 28.3 and
61.0months, respectively. Patients who received bortezomib-based regimens
demonstrate a longer estimated median PFS and OS time compared with those
who received non-bortezomib-based regimens (34.4 months vs. 24.9 months;
P<0.001; not reached vs. 50.7 months; P=0.005). The estimated median OS
time of patients with renal impairment was shorter than that of patients with nor-
mal renal function (41.7months vs. 63.4 months, P<0.001), but the estimated
median PFS time of these two groups didn’t show statistic difference (26.7
months vs. 28.4 months, P>0.05). Response rate was analyzed in 680 patients
who had available data. 528 patients (77.6%) achieved either a complete
response (CR; 21.9%), a very good partial response (VGPR; 17.8%) or a par-
tial response (PR; 37.9%). Patients who received bortezomib-based regimens
demonstrated an improved ORR compared with those who received non-borte-
zomib-based therapy (84.2% vs. 58.3%; P<0.001). The overall response rate
(ORR) in patients with renal impairment was 75.8%, with 16.1%, 13.4% and
46.3% of patients achieving CR, VGPR and PR, respectively. In this popula-
tion, patients who received bortezomib-based regimens showed a better ORR
compared with non-bortezomib group (84% vs. 58.3%).
Summary and Conclusions: The median age of Chinese MM patients is
younger then the other counteies. Bortezomib-based regimens were able to
improve OS and ORR in MM patients with or without renal impairment.
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THE MM-021 CHINA REGISTRATION TRIAL: A PHASE 2 STUDY OF
LENALIDOMIDE PLUS LOW-DOSE DEXAMETHASONE IN CHINESE
RELAPSED/REFRACTORY MYELOMA PATIENTS
J Hou1,*, X Du2, J Jin3, Z Cai3, F Chen4, D Zhou5, L Yu6, X Ke7, X Li8, D Wu9,
F Meng10, H Ai11, J Zhang12, N Chen12, J Mei12, J Wang13
1Shanghai Changzheng Hospital, Shanghai, 2Guangdong General Hospital,
Guangzhou, 3The First Affiliated Hospital, Zhejiang University, Hangzhou,
4Xiangya Hospital of Central South University, Changsha, 5Peking Union Med-
ical College Hospital, 6The 301 Military Hospital, 7Peking University Third Hos-
pital, Beijing, 8Shanghai Sixth People’s Hospital, Shanghai, 9The First Affiliated
Hospital of Suzhou University, Suzhou, 10Nanfang Hospital, Southern Medicine
University, Guangzhou, 11The 307 PLA Hospital, Beijing, China, 12Celgene Cor-
poration, Summit, NJ, United States, 13Changhai Hospital, Shanghai, China

Background: In China there is an unmet clinical need for the effective treat-
ment of patients (pts) with relapsed/refractory multiple myeloma (RRMM), and

multiple myeloma (MM) pts who cannot tolerate bortezomib and/or thalidomide.
Previous studies have shown that lenalidomide (LEN)+low-dose dexametha-
sone (DEX; LoDEX) may have a better safety profile compared with LEN+high-
dose DEX in newly diagnosed MM pts. It is hypothesized that LEN+LoDEX
may also provide benefits in pts with RRMM. The MM-021 China Registration
Trial is one of the largest studies in Chinese pts with RRMM.
Aims: The trial assessed the safety, efficacy, and pharmacokinetic (PK) pro-
file of LEN+LoDEX in Chinese pts with RRMM.
Methods: In this phase2, multicenter, single arm, open-label study, 199 pts
received LEN (25 mg/day on days 1–21) and LoDEX (40 mg on days1,8,15, and
22; or 20 mg in pts aged >75 years [yrs]) in each 28-day cycle until progres-
sion. The primary end-point was overall response rate (ORR; defined as at
least partial response; based on IRAC review) and the secondary end-points
included duration of response (DOR), progression-free survival (PFS), overall
survival (OS), safety, and PKs. All pts provided informed consent. 
Results: As of September 26, 2012, 187 pts were evaluable for efficacy and
199 pts were evaluable for safety. Median age was 60 yrs (range 35–81), 86%
of pts had advanced MM (Durie-Salmon stage 3), and 57% had received ≥4 pri-
or therapies. After a median treatment of 8 months (mos) (range 1–23), the ORR
was 48% (N=187) with complete response in 4% of pts, which was consistent
regardless of renal function (Table 1). Median time to first response was 2 mos
(range 1–10), DOR was 9 mos (range 0.4–19), PFS was 8.3 mos (95% CI:
6.5–9.8), and 1-yr OS rate was 72%. Most common grade 3–4 adverse events
(N=199) were anemia (26%), neutropenia (25%), thrombocytopenia (15%), and
pneumonia (13%). Febrile neutropenia and deeP-vein thrombosis were expe-
rienced by 1 pt (0.5%) each. LEN was rapidly absorbed and eliminated (Tmax:
0.93 [range 0.5–1.0] h; t1/2 3.34 [41.9] h) with no evidence of accumulation. Co-
administration with DEX did not affect LEN multiple-dose PKs.
Summary and Conclusions: LEN+LoDEX was associated with a relatively high
response rate and was generally well tolerated in this heavily pretreated popula-
tion of Chinese RRMM pts. The PK profile was similar to that observed in stud-
ies of Caucasian and Japanese pts. LEN+LoDEX has the potential to address the
unmet clinical need for effective treatment of Chinese pts with RRMM.

Table 1. Response rates in Pts receiving LEN+LoDEX.
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SENSITIVE MONITORING OF V617F POINT MUTATIONS OF THE JAK2
GENE USING ULTRA-DEEP AMPLICON RESEQUENCING
C Heiderich1,*, S Herold2, U Platzbecker2, H Baurmann3, J Schetelig2,
M Bornhäuser2, G Ehninger2, C Thiede1,2
1AgenDix GmbH, 2Medizinische Klinik und Poliklinik1, Universitätsklinikum Carl
Gustav Carus, Dresden, 3Zentrum f. Knochenmark- und Blutstammzelltrans-
plantation, Stiftung Deutsche Klinik f. Diagnostik GmbH, Wiesbaden, Germany

Background: Detection of minimal residual disease has become one of the
most important fields of diagnostics in hematology. Whereas translocations can
be sensitively monitored using Real-Time qunatitative PCR (QPCR), detection
of point mutations using QPCR is much more challenging, because of unspecif-
ic background amplification. Next-Generation sequencing is a novel procedure,
which not only allows genome wide analysis of genetic alterations, but also for
the first time enables to study point mutations with much higher sensitivity com-
pared to Sanger sequencing, because by increasing the number of reads per
amplicon up to several 100.000 (ultra-deep sequencing; UDS) in principle enables
detection of even very small clonal populations of mutant alleles. However, PCR
using conventional Taq-DNA-polymerases is known to be error prone, thereby
limiting this theoretical value to a usable sensitivity of about 0.5-1%. 
Aims: To overcome this limitation and to make NGS-based single base muta-
tion analysis with sufficient sensitivity practically available, we studied the
G1849T mutations of the JAK2-gene leading to V617F as a prototypical single
base pair point mutation, and we here describe an optimized procedure for the
sensitive and quantitative detection of the V617F single base pair point muta-
tions in JAK2 using NGS-based UDS. 
Methods: All analyses were performed on an IonTorrent PGM semiconductor
based device. Different chiP-sizes were tested, enabling read numbers between
800.000 and 7.000.000/chip. Cell dilutions of V617F-positive HEL-cells as well
as normal peripheral blood cells were studied using several reaction conditions
(amount of template, cycle numbers, different proof-reading and non-proof-read-
ing enzymes). To explore the potential clinical applicability of this method, we ana-
lyzed 152 serial follow-up samples of 15 patients with JAK2-mutated diseases
(OMF; n=13, sAML; n=2) undergoing allogeneic stem cell transplantation (SCT). 
Results: Among the different parameters tested, especially the use of a high
accuracy, proofreading enzyme significantly decreased the background of
unspecific mutations and allowed to increase the sensitivity by a factor of 5-10
fold. Using cell dilutions of the HEL cell line as well as DNA from a patient with
PV and homozygous JAQ2 V617F-mutation, we were able to reliably detect and
quantify one mutant V617F-positive cell in a background of 10.000 cells when
applying a coverage of 100.000 reads per amplicon. This sensitivity could be
further improved by an increase of the read-depth. To study the clinical appli-
cability, we analyzed follow-up samples of patients after SCT. A total of
20.000.000 reads was performed, median read depth per sample was 130.000
(range 73.000-207.000). Median follow-up was 1237 days (range 52-2697
days), 3 patients developed clinical relapse, (med. 1111 days post Tx; range
382-1292 days). UDS for JAK2 V617F detected an increase of mutant alleles
in median 203 days before clinical relapse (range 176-296 days). All patients
below the detection threshold of 0.01% remained in clinical remission. 
Summary and Conclusions: Taken together, our results indicate that UDS for
a single-base pair point mutation using next generation sequencing on a semi-
conductor based device is feasible with excellent sensitivity and reproducibili-
ty. Using our optimized conditions, we were able to monitor patients after SCT
and show that early detection of relapse is possible. UDS thus may become
an important tool to monitor MRD post treatment.
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TITLE: SURVEY FOR THE VALIDATION OF MODIFIED MPN-SYMPTOM
ASSESSMENT FORM FOR PATIENTS WITH MAST CELL DISORDERS
D Radia1,*, C Perkins2, H Claire3, R Mesa4, J Gotlib5
1Haematology, Guys & St Thomas’ NHS Foundation Trust, London, United
Kingdom, 2Stanford University School of Medicine/Stanford Cancer Institute,
Stanford CA, United States, 3Haematology, Guys & St Thomas’ Hospitals NHS
Foundation Trust, London, 4Clinical Haematoloy/Medical Oncology, Mayo Clin-
ic Cancer Center, Arizona, United Kingdom, 5Stanford University School of
Medicine/Stanford Cancer Institute, Stanford CA, United States

Background: Patients with Mast Cell Disorders (MCD) represent a rare, clin-
ically heterogeneous population.Patients can be completely asymptomatic
patients to those with debilitating mediator symptoms. To date there is no sin-
gle validated tool available to measure the impact on the quality of life/effica-
cy of treatments used.
Aims: To develop a validated QOL tool for MCD patients.
Methods: This is a collaborative study between Stanford University(USA)and
Guys & St Thomas’ Hospital (UK). The MPN-SAF TSS 10 form is a validated

QOL tool standard used in clinical practice (Emmanuel et al.). We modified the
MPN-SAF TSS by adding 12 MCD specific questions. Each question was giv-
en a rating score of 0-10. Specific questions were asked about skin symptoms
and anaphylaxis. A free text question regarding whether the survey addressed
all symptoms for MCD and /comments was added. We included the validated
Fatigue Inventory (Cleeland: MD Anderson).Ethics approval was granted to
carry out a validation survey of this anonymised electronic questionnaire. The
survey was presented to the UK and USA SM patient support groups in Octo-
ber and November 2012. The questionnaire takes 15-20 minutes to complete.
Results: Data collection: October 2012– January 2013. Total number of com-
pleted responses=258 (UK 78;SA 171;Other 9).M:F ratio 1:5.8. Median age of
responder 48.7 yrs (range 18-87). Patient declared diagnosis: Cutaneous Mas-
tocytosis (13%), Indolent SM (34%), Smouldering SM (3%) ASM (4%), SM-
AHNMD (4%), Mast Cell Activation Syndrome (26%), don’t know (7%) and oth-
er (9%). Skin Symptoms: 62% (159/258) patients had skin symptoms. Treat-
ment modalities used: topical steroids, Epsom salts, PUVA, ice, laser treatment,
surgical removal, cauterisation, antifungal and antibiotic creams and anti- his-
tamines. Anaphylaxis: 44% (114/258) patients reported anaphylactic reactions;
50% (57/114) had been hospitalised as a result in the 6 months proceeding the
time of questionnaire, 43% (49/114) of these patients needed to use epipens
over the proceeding 12 months (median number of injections 2–range 1-10).
Treatment modalities reported where complex and multiple with the majority of
patients requiring between 4–12 combination drugs (H2, H1 antagonists, mast
cell stabilisers, Leucotriene inhibitors, antiepileptics, sedatives and neurolep-
tics to manage symptoms.
Summary and Conclusions: This is the largest cohort of Mast Cell Patients
completing a single validation survey. The data confirms the significant burden
of MCD on their quality of life. This preliminary data on TSS and MCD symp-
tom scores is being analysed and suggestions by the patients from this survey
have been incorporated in an updated version. Further detailed analysis is also
being carried out to compare the TSS scores with related MPN patients.

P816

LONG TERM FOLLOW-UP OF TREATMENT WITH IMATINIB IN
EOSINOPHILIA-ASSOCIATED MYELOID/LYMPHOID NEOPLASMS WITH
PDGFR REARRANGEMENTS IN ADVANCED PHASE
G Metzgeroth1,*, D Gosenca1, A Fabarius1, J Schwaab1, H Baurmann2,
C Haferlach3, T Haferlach3, N Cross4,5, W Hofmann1, A Reiter1
1III. Medizinische Klinik, Hämatologie und Onkologie, Universitätsmedizin
Mannheim, Mannheim, 2Stiftung Deutsche Klinik für Diagnostik, Wiesbaden,
3MLL, Münchner Leukämielabor, München, Germany, 4Wessex Regional
Genetics Laboratory, Salisbury, 5Faculty of Medicine, University of Southamp-
ton, Southampton, United Kingdom

Background: On treatment with imatinib, the vast majority of eosinophilia-
associated myeloid/lymphoid neoplasms (MLN-eo) with PDGFR rearrange-
ments in chronic phase achieve rapid and durable complete hematologic (CHR)
and also complete molecular remissions (CMR).
Aims: We here report on long-term follow-up of 17 patients with advanced dis-
ease which was defined as i) myeloid blast phase [MBP, >20% blasts in periph-
eral blood (PB) and/or bone marrow (BM)], ii) extramedullary tissue infiltration
by myeloid blasts (chloroma) or iii) lymph node (LN) infiltration by lymphoblasts
of T-cell origin (lymphoid BP, LBP).
Results: 13 patients were FIP1L1-PDGFRA (FP) positive (MBP, n=8; chloro-
ma, n=2; LBP, n=3). In 3 patients, FP could be identified contemporaneously
in myeloid cells obtained from BM and CD3-positive lymphoblasts obtained
from LN. 4 patients (MBP, n=2; LBP, n=2) were positive for a rearrangement
of PDGFRB (partner genes: ETV6, n=1; DTD1, n=1; SART3, n=1; unknown
partner gene, n=1). All patients were male (median age, 46 years, range 37-
66). Significant eosinophilia >1.5¥109/l was present in 12 of 13 (92%) FP-pos-
itive patients and 2 of 4 (50%) patients with PDGFRB fusion genes. The most
common clinical features included splenomegaly (17/17) and organ involve-
ment of skin (4/17), lung (4/17) and heart (3/17). Without primary knowledge
of the underlying fusion gene, 9 patients received intensive chemotherapy.
Despite clear signs of remission, e.g. clearance of blasts, eosinophilia persist-
ed in all 9 patients. The underlying fusion genes (FP, n=6; X-PDGFRB, n=3)
were subsequently identified and imatinib was initiated in 7 of 9 patients. At
diagnosis of MBP, FP was identified in 8 patients and imatinib was initiated
directly. Overall for the 15 imatinib-treated patients (starting dose 400mg/d,
n=6; 100mg/d, n=9), CHR was achieved in every case after a median of one
month (0.1-15). CMR was detected in all 12 FP positive patients after a medi-
an of 5.4 months (2.9-32.0). One patient died due to a cerebral hemorrhage
while in CMR for 8.6 months. The remaining 11 patients are in sustained CMR
for a median of 65 months (7-103). The 3 patients with a PDGFRB fusion gene
are in sustained CHR for median 56 months (24-56). Two patients (FIP1L1-
PDGFRA, n=1; ETV6-PDGFRB plus complex karyotype, n=1) received an allo-
geneic stem cell transplantation (SCT) within 6 months (related donor, n=1;
unrelated donor, n=1) after diagnosis of MBP but both patients relapsed with-
in the first 3 months. Following relapse, the FP positive patient was treated with
imatinib and is in sustained CMR up to 236 days after SCT. The ETV6-
PDGFRB positive patient relapsed 4 weeks after SCT with leptomeningeal
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involvement. On imatinib, he achieved CHR and CMR in PB and BM but sub-
sequently died due to progressive leptomeningeal involvement.
Summary and Conclusions: In conclusion, our data highlight several new
aspects for diagnosis and treatment of MLN-eo with PDGFR fusion genes: i)
mimicking de novo AML, blast phase of MLN-eo with an underlying imatinib-
sensitive PDGFR fusion gene is frequently not identified, ii) in the absence of
CBF fusion genes, patients with eosinophilia and increased numbers of blasts
should be actively screened for PDGFR fusion genes by cytogenetics, FISH
and/or PCR and iii) our excellent long-term data suggest that monotherapy with
imatinib should be initiated early because durable remissions can not be
achieved through intensive chemotherapy or allogeneic SCT.

P817

JAK2V617F MONITORING IN POLYCYTHEMIA VERA AND ESSENTIAL
THROMBOCYTHEMIA: CLINICAL USEFULNESS FOR PREDICTING
MYELOFIBROTIC TRANSFORMATION
A Alvarez-Larrán1,*, B Bellosillo2, A Kergelen3, J Hernández-Boluda4,
A Pereira5, R Longarón2, L Martínez-Avilés2, A Ancochea1, A Angona1, 
L Lombardia6, B Navarro4, M Collado4, J Montoro4, C Besses1
1Hematology, 2Pathology, Hospital del Mar, Barcelona, 3Hematology, Hospi-
tal La Paz, Madrid, 4Hematology, Hospital Clínico Universitario, Valencia,
5Hemotherapy and Hemostasis, Hospital Clínic, Barcelona, 6Centro Nacional
de Investigaciones Oncológicas, Madrid, Spain

Background: The JAK2 V617F allele burden, assessed at a single time-point
either at diagnosis or during follow-up, has been related with the risk of throm-
bosis and disease transformation in polycythemia vera (PV) and essential
thrombocythemia (ET). However, the JAK2 V617F allele burden does not
remain stable in all cases, since it can be modulated by cytoreductive therapy
or by the natural clonal evolution of the disease.
Aims: To evaluate the clinical usefulness of monitoring the JAK2 V617F allele
burden for predicting disease transformation in patients with PV and ET.
Methods: JAK2V617F monitoring was performed by quantitative allele specif-
ic PCR in the peripheral blood granulocytes from 346 patients (PV=162,
ET=184). Median time from diagnosis to first JAK2V617F quantification was 10
months, with 196 patients (80%) starting on molecular monitoring in the first year
after diagnosis. Median molecular follow-up was 2.3 years (range: 0.5- 12). In
each patient, the evolutionary pattern of the JAK2V617F allele burden was
stratified as following: stable <25%, stable 25% to 49%, stable 50% to 74%, sta-
ble ≥75%, progressive increase and unexplained decrease. Patients receiving
cytoreductive therapy were assigned to their corresponding category after
achieving a steady state (usually after 6-12 months of therapy). The probabili-
ty of disease transformation (myelofibrosis and acute leukemia) according to
the evolution of the JAK2V617F allele burden was calculated by the Kaplan-
Meier method.
Results: Patients were stratified according to their JAK2V617F evolutionary
patterns as follows: stable <25% (n=162, PV 45, ET 117), stable 25% to 49%
(n=97, PV42, ET 55), stable 50% to 74% (n=25, PV 23, ET 2), stable ≥75%
(n=26, PV 25, ET1), progressive increase (n=25, PV 17, ET 8) and unexplained
decrease (n=11, PV10, ET 1). Twenty-six patients evolved into myelofibrosis
(18 post-PV, 8 post-ET) at a median of 9 years after diagnosis. The pattern of
the JAK2V617F allele burden in these 26 patients was stable <50% (n=3), sta-
ble ≥50% (n=7), progressive increase (n=12) and unexplained decreased (n=4).
The probability of myelofibrosis at 10 years from diagnosis was 0% in PV
patients with a stable JAK2V617F mutational burden below 50% in comparison
with 21% in the combined group of PV patients showing a JAK2V617F stable
≥50%, a progressive increase or an unexplained decrease of the JAK2V617F
(P=0.001). In ET, the probability of myelofibrosis at 10 years was 4.5% in
patients with stable JAK2V617F below 50% in comparison with 31% in cases
with stable JAK2V617F >50%, progressive increase or unexplained decrease
of the JAK2V617F (P<0.001). Five patients with ET fulfilled PV criteria during
follow-up, with 3 of them having a documented progressive increase in the
JAK2V617F mutational load prior to PV transformation. Acute leukemia devel-
oped in 9 patients. No correlation was observed between the JAK2V167F evo-
lutionary pattern in the chronic phase and leukemic transformation.
Summary and Conclusions: Quantitative JAK2V617F monitoring is useful in
the clinical follow-up of patients with PV and ET for predicting myelofibrotic
transformation.

P818

CLINICOPATHOLOGICAL CHARACTERISTICS OF ADULT PATIENTS
WITH ABNORMAL MAST CELLS WHO DO NOT MEET WHO DIAGNOSTIC
CRITERIA FOR CUTANEOUS OR SYSTEMIC MASTOCYTOSIS
A Pardanani1,*, R Abdelrahman1, D Zblewski1, C Hanson2, A Tefferi1, D Chen2
1Hematology, 2Hematopathology, MAYO CLINIC, Rochester, United States

Background: Current diagnostic criteria for systemic mastocytosis (SM) require
meeting one major (aggregates of ≥15 mast cells [MC]) and one minor, or at
least three minor criteria (>25% MC are spindled, presence of KITD816V muta-
tion, MC expression of CD25 or CD2, and serum tryptase level >20 ng/mL) in

extra-cutaneous organs. Routine screening of patients suspected of SM has
revealed a subgroup with sub-diagnostic involvement (ie. satisfy only 1-2 minor
criteria). The latter group has hitherto not been systematically studied.
Aims: To describe the clinicopathological characteristics of patients with sub-
diagnostic systemic involvement with abnormal MC, and to compare the find-
ings to patients with indolent SM.
Methods: We retrospectively studied consecutive patients suspected of SM on
the basis of characteristic symptoms, who were found to satisfy only 1 or 2 minor
criteria for SM. Since transient elevation of tryptase level >20 ng/mL can be
seen after activation of normal MC, we did not count this as a minor criterion
for this study. Patients with characteristic skin involvement by mastocytosis
were excluded. Bone marrow (BM) histology was centrally reviewed (DC, CAH);
MC number and morphology was studied by tryptase/CD117 stain and MC
CD25/CD2 expression by immunohistochemistry and/or flow cytometry. Pres-
ence of KITD816V was studied on BM aspirate by allele-specific PCR (≤0.01%
sensitivity).
Results: Twenty one patients (62% female; median age at diagnosis 48 years)
were included in the study. Per definition, none of the patients exhibited BM MC
aggregates; the MC were distributed singly and the overall BM involvement was
minimal (≤1%) in all cases. Fifteen patients (71%) satisfied one SM minor cri-
terion only (CD25/CD2 expression=9; KITD816V=6). The remaining 6 patients
satisfied 2 minor criteria (KITD816V plus CD25/CD2 expression=4; >25% spin-
dled MC plus either KITD816V or CD25/CD2 expression=1 each). The medi-
an time from symptom onset was 60.1 months (range 2-363.6). Five patients
(24%) reported prior anaphylaxis episode(s); prevalence of symptoms was as
follows: dermatological (hives, flushing, pruritus) 86%, cardiovascular (palpita-
tions, chest pain, syncope) 76%, gastrointestinal (nausea, vomiting, diarrhea,
abdominal cramps) 57%, and neurological (headache, cognitive difficulties,
paresthesias, vertigo) 48%. The median hemoglobin level was 14.5 g/dL (range
10.2-16.6), leukocyte count 7.1 ¥ 109/L (range 4.3-11.1) and platelet count 261
¥ 109/L (119-400). The baseline serum tryptase level was 10.6 ng/mL (range
2.7-23.4). A tryptase level above normal range (≥11.5 ng/mL) and >20 ng/mL
was noted on at least one occasion in 61% and 37% of patients, respectively.
Abnormal MC were identified most frequently by MC immunophenotyping
(n=17; 82% positive), followed by KITD816V (n=18; 61% positive). MC morphol-
ogy was relatively insensitive, with only 2 patients (10%) exhibiting >25% spin-
dled cells in the current cohort; no patient was identified on the basis of MC mor-
phology alone.
Summary and Conclusions: The current data reveal a high symptom burden
despite minimal BM involvement with abnormal mast cells in patients not meet-
ing the threshold for systemic mastocytosis. Mast cell immunophenotyping and
KITD816V mutation analysis are key screening tests since they identified most
cases. In contrast, baseline serum tryptase was normal in 58% cases and >20
ng/mL in only 11%. Similarly, assessment of mast cell morphology was of lim-
ited utility in this setting. These data if confirmed independently may influence
future diagnostic criteria for systemic mastocytosis.

P819

HOW MANY CHILDREN WITH THROMBOCYTOSIS OF “UNDEFINED ORI-
GIN” HAVE A MYELOPROLIFERATIVE NEOPLASM?
M Randi1,*, M Putti2, G Geranio2, I Bertozzi1, C Micalizzi3, P Giordano4,
L Notarangelo5, F Tucci6, G Menna7, S Ladogana8, G Fiori9, P Farruggia10,
G Basso2, F Fabris1
1Dep. Internal Medicine - DIMED, 2Dept of Woman and Child Health, Hemato-
Oncology, University of Padova, padova, 3Hemato-Oncology Dept, Gaslini Insti-
tute, Genova, 4Dept of Biomedical and Oncology Sci, University of Bari, Bari,
5Pediatric Oncol-Hematol, Spedali Civili, Brescia, 6The Pediatric Clinic, Meyer
Hospital, Florance, 7Paediatric Haematology Unit, Pausilipon Hospital, Napoli,
8Pediatric Onco-Hematology, San Giovanni Rotondo, 9Pediatric Onco-Hematol-
ogy, Ospedale microcitemico, Cagliari, 10Dept of Oncology, Palermo, Italy

Background: Chronic Myeloproliferative Neoplasms (MPN) are clonal diseases
of middle-advanced age while they are extremely rare in pediatric
patients.JAK2V617F mutation is the main molecular marker of MPN, occurring in
the great majority of patients: 95% of patients with polycythemia vera (PV) and 50-
60% of those with essential thrombocythemia (ET)andmyelofibrosis (PMF).The
rare cases of children with MPN seem to have different biological characteristics
in comparison to adult MPN, but few data are published on this subject.
Aims: In this study, we report our experience in a large cohort of pediatric
patients with high platelet count in whom JAK2V617F and MPLmutations have
been searched.
Methods: We report 86 children with sustained thrombocytosis (>600 ¥ 109/L)
over at least 6 months, in the absence of recognizable reactive or secondary
cause, followed in one of the Centers linked to the Italian Pediatric Hemato-
Oncology Association. There was no family history of MPN. The genotyping of
the JAK2V617F mutation was performed by allele-specific PCR and the mutant
allele-burden was measured by quantitative real time-polymerase chain reac-
tion assay.MPLmutations were searched by direct sequencing. Clonality was
studied on females according to HUMARA method.Differences in the distribu-
tion of continuous variables between categories were analyzed by the Mann-
Whitney test.
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Results: JAK2V617F mutation was found in 11 (13.4%) patients (allele burden
26.26±9.78%).Mutations in the MPL gene were searched in 57 patients with
thrombocytosis and one (1.7%) had a somatic mutation (W515L). Clonality was
available in 21 females and 6 of them (26.5%) resulted monoclonal (2 carrying
JAK2 mutation). On a whole 18.6% of patients had a clonal disease, while oth-
er 74 patients had a thrombocytosis of undefined origin. In the Table 1 the hema-
tological data of the patients are summarized.

Table 1.

Summary and Conclusions: Our data confirm that clonal ET is rarely found
even in children with sustained, prolonged thrombocytosis without any recog-
nizable cause. No significant hematological difference was observed between
patients with a sure MPN and those with an undefined thrombocytosis.
JAK2V617F mutation is uncommon and other mutations such as MPLW515L
are anecdotal. If clonal ET in pediatrics would represent 50-60% of all ET as it
is in adults, then additional 40% of children would be found within our series,
their number adding at the most to 10 children. Therefore, all other studied
patients could be “undefined thrombocytosis” and their diagnostic process and
follow-up need to be further established.

P820

IMPACT OF CYTOREDUCTIVE THERAPY ON THE OUTCOMES OF
PATIENTS WITH MYELOPROLIFERATIVE NEOPLASMS AND HEPATO-
SPLANCHNIC VEIN THROMBOSIS
L Roy1,*, C Chagneau-Derrode2, J Guilhot3, O Goriat4, P Lenain5, I Ollivier-
Hourmand6, S Cheze7, F Jardin5, C Bureau8, C Recher9, L Rouleau2,
F Tartarin3, K Zekrini10, D Valla10, A Plessier10, J Kiladjian11
1Hematology and INSERM CIC 0802, 2Hepatology, 3INSERM CIC 0802, CHU
de Poitiers, Poitiers, 4Hepatology, CHU de Rouen, Rouen, 5Hematology, centre
Henri Becquerel, Rouen, 6Hepatology, CHU de Caen, Caen, 7Hematology, CHU
de Caen, Caen, 8Hepatology, 9Hematology, CHU de Toulouse, Toulouse,
10Hepatology, Hôpital Beaujon, 11Centre d’Investigations Cliniques, INSERM
CIC 9504, Hôpital Saint-Louis, Université Paris Diderot, Paris, France

Background: Myeloproliferative neoplasms (MPN) are the commonest cause
of splanchnic vein thrombosis (SVT), their prevalence being approximately
30% in portal vein thrombosis (PVT) and 40% in Budd-Chiari syndrome (BCS).
There is no consensus regarding the use of cytoreductive therapy in patients
(pts) with MPN and splanchnic vein thrombosis (SVT), these pts often present-
ing with normal blood counts.
Aims: Search for prognostic factors predicting the risk of achieving major vas-
cular or liver-related events after the diagnosis of SVT, and assess the impact
of cytoreductive therapy on the occurrence of such major events.
Methods: Retrospective observational study of SVT pts jointly followed in 4
hematology and hepatology reference centers for MPN and SVT. Inclusion cri-
teria were: a diagnosis of BCS or PVT according to previously published crite-
ria; evidence for an underlying MPN defined by the presence of the JAK2V617F
mutation and/or clear bone marrow histopathological features; exclusion of
associated malignancy. The composite endpoint of the study included major
vascular events (thrombosis including new or extension of SVT and thrombo-
sis in other territories, hemorrhage), liver-related complications (refractory
ascites; hepatic encephalopathy; hepato-renal syndrome; liver transplantation)
and death. Time to event was measured from the date of SVT diagnosis to the
date of first major event. Estimated probabilities of EFS were calculated using
the Kaplan-Meier method, and the two-tailed log-rank test evaluated differ-
ences between survival distributions
Results: 109 pts were included with a median follow-up of 4.4 years (range: 1
month - 27.4 years), including 46 BCS pts (median follow-up: 5.2 years) and

63 PVT pts (median follow-up: 3.6 years). Among the BCS pts, 33 (72%) expe-
rienced at least one major event. Median event free survival (EFS) from diag-
nosis of SVT was 9.4 months (IC95: 4.1-36.4). Cytoreductive therapy
(P<0.0001), platelet count above 250¥109/L at time of BCS (P=0.099) and
gender (P=0.110) were the 3 variables associated with a higher risk of major
event after BCS in univariate analysis. Absence of cytoreductive therapy after
BCS diagnosis was the only independent prognostic factor associated with an
increased risk of subsequent major event (P<0.0001).Median EFS was 59.8
months (IC95: 35.9-NA). Initiation of cytoreductive therapy after the diagnosis
of PVT was significantly associated with a lower risk of subsequent major event
(P=0.011) in univariate analysis, as the presence of esophageal varices of
grade <2 (P=0.117). In multivariate analysis, only cytoreductive therapy
remained an independent prognostic factor (P=0.048).
Summary and Conclusions: This study provides the first evidence for a ben-
eficial role of cytoreductive therapy in SVT patients with underlying MPN, in par-
ticular for reducing the risk of severe liver-related complications and significant-
ly improving EFS in both BCS and PVT, regardless of MPN characteristics.
Confirmation in a larger study will require international collaboration due to the
rarity of this type of thromboses.
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CLINICAL FEATURES OF PATIENTS WITH PHILADELPHIA-NEGATIVE
MYELOPROLIFERATIVE NEOPLASMS COMPLICATED BY PORTAL
HYPERTENSION
M Yan1,*, H Geyer2, R Mesa2, E Atallah3, J Callum4, J Bartoszko5, F Wong6,
M Maganti7, K Yee5, V Gupta5
1Internal Medicine, University of Toronto, Toronto, Canada, 2Hematology and
Oncology, Mayo Clinic, Scottsdale, 3Hematology and Oncology, Medical Col-
lege of Wisconsin, Milwaukee, United States, 4Hematology and Oncology,
Sunnybrook Health Science Centre, 5Hematology and Oncology, Princess
Margaret Hospital, 6Gastroenterology, Toronto General Hosptial, 7Biostatis-
tics, Princess Margaret Hospital, Toronto, Canada

Background: Portal hypertension (PHTN) is a rare complication of Philadelphia-
negative myeloproliferative neoplasms (MPNs) that can result in significant mor-
bidity. There is a paucity of published data in this area, with most of the current
literature taking the form of anecdotal case reports/series, the largest of which
has 13 patients. PHTN is currently reported in 7-18% of patients with MPNs.
Aims: The main objective of this study is to understand the clinical features and
natural history of patients who have been diagnosed with Philadelphia-nega-
tive MPNs and PHTN at our participating institutions.
Methods: This study was approved by the ethics committees at all of the par-
ticipating institutions. Twenty-nine patients with the diagnosis of both MPN and
PHTN were identified from databases at Princess Margaret Hospital and Sun-
nybrook Health Sciences Centre in Toronto, Canada. The MPNs included poly-
cythemia vera (PV), essential thrombocythemia (ET), primary myelofibrosis
(PMF), post-PV myelofibriosis (PPV-MF) and post-ET myelofibrosis (PET-MF).
Patients were confirmed to have the diagnosis of PV, ET and PMF based on
WHO criteria, and PPV-MF and PET-MF based on IWG-MRT criteria. PHTN
was defined as the presence of ascites and/or varices in the absence of a
known cause. A detailed chart review was performed, and the data was
abstracted into a case report form designed for this study.
Results: Among the 29 patients (52% male) in the study group, the etiology of
the MPNs consisted of 11 patients with PMF (38%), 9 PV (31%), 7 PPV-MF
(24%), 1 ET and 1 PET-MF. The median follow up of survivors was 81 months
(range 12–168 months). JAK2 V617F (JAK2) mutation status was available on
28 patients, of which 22 patients (79%) had mutated JAK2. JAK2 was positive
in 15 of 16 patients with the diagnosis of PV and PPV-MF (94%). After exclud-
ing PV/PPV-MF patients, JAK2 was positive in 58% of patients with PMF, ET
and PET-MF. Among the 19 myelofibrosis patients (including PPV-MF and
PET-MF), DIPSS score at PHTN diagnosis was: low risk, 4; intermediate-1, 8;
intermediate-2, 3; and high risk, 4. At the diagnosis of PHTN, 10 patients pre-
sented with ascites, 11 patients with varices, and 8 patients had both. Of the19
patients with varices, 32% presented with gastrointestinal bleeding, whereas
the others were found on screening. Among the 29 study patients, 17 patients
(59%) had a history of splanchnic vein thrombosis (SVT). The incidence of
SVT was significantly higher in patients with PV/PPV-MF compared to PMF
(81% vs. 27%, P=0.01). Of the 19 patients with myelofibrosis, 9 have died,
whereas only 1 patient with PV/ET has died. The causes of death include 4 with
blastic transformation, 3 secondary to PHTN, 2 with sepsis, and 1 secondary
to hepatocellular carcinoma.
Summary and Conclusions: In summary, PHTN appears to be most preva-
lent in patients with PV/PPV-MF compared to other classical MPNs with ET
being the least common. The etiology of PHTN in PV patients appears to be
secondary to a thrombotic event in the splanchnic circulation, whereas non-
thrombotic etiology appears most prevalent in PMF patients. These results are
useful in the planning of screening strategies for portal hypertension in MPN
patients, and provide some clues towards understanding the mechanisms of
PHTN in patients with MPNs. Updated data on 55 patients will be presented at
the EHA meeting by inclusion of cases from Mayo Clinic, Scottsdale and Med-
ical College of Wisconsin.
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EOSINOPHILIA IN ROUTINE BLOOD SAMPLES AND THE SUBSEQUENT
RISK OF HEMATOLOGICAL MALIGNANCIES AND DEATH
C Andersen1,*, V Siersma2, H Hasselbalch1, H Lindegaard3, H Vestergaard4,
P Felding5, N de Fine Olivarius2, O Bjerrum6
1Department of Haematology, Roskilde University Hospital, Roskilde, 2The
Research Unit for General Practice and Section of General Practice, Depart-
ment of Public Health, University of Copenhagen, Copenhagen, 3Department
of Rheumatology, 4Department of Haematology, Odense University Hospital,
Odense, 5Department of Clinical Biochemistry, Copenhagen General Practition-
ers´ Laboratory, 6Department of Haematology, Copenhagen University Hospi-
tal, Copenhagen, Denmark

Background: Blood eosinophilia may represent an early paraclinical sign of
hematological malignant disease. No reports exist on the predictive value of
eosinophilia for hematological malignancies. Such a study may prove helpful
for physicians to interpret eosinophilia and aid them to make early diagnosis and
targeted treatment of underlying morbidities.
Aims: The aim of the present study was to investigate eosinophilia in routine
blood samples as a potential risk marker for the development of hematological
malignant disease and death using a comprehensive primary care cohort.
Methods: From the Copenhagen Primary Care Differential Count (CopDiff)
database, we identified 359,950 individuals with at least one differential cell
count (DIFF) from 2000-2007. From these, one DIFF was randomly chosen
from each individual. The individuals were categorized as no (<0.5 ¥ 109/l), mild
(≥0.5–1.0 ¥ 109/l) or severe eosinophilia (≥1.0 ¥ 109/l). From the Danish Can-
cer Registry and the Danish Civil Registration System we ascertained hema-
tological malignancies and death within three years following the DIFF. From
the Danish National Patient Register we computed Charlson´s comorbidity
Index (CCI) within three years before the DIFF. Using multivariate logistic
regression odds ratios (ORs) were calculated and adjusted for previous
eosinophilia, sex, age, year, month, CRP, previous cancer and CCI. P-values
less than 0.0271 were considered to be significant as this controls the false dis-
covery rate at 5% using the method of Benjamini-Hochberg.
Results: In the total cohort of 359.950 individuals from a primary care setting
there was an equal sex-distribution and a mean age of 48.3 years. 14.406 indi-
viduals (4%) exhibited eosinophilia. The incidence of hematological cancer was
89/100.000 person-years. ORs for developing Hodgkin´s disease (HD) was
significantly increased in patients exhibiting severe eosinophilia, OR=9.09 (2.77-
29.84), P=0.0003, but not in cases with mild eosinophilia and no association
was found with non-Hodgkin lymphoma. The association with classical myelo-
proliferative neoplasms (cMPNs) also showed an increasing risk with
eosinophilia with OR=1.65 (1.04-2.61) P=0.0322 and OR=3.87 (1.67-8.96)
P=0.0016) for mild and severe, respectively. Eosinophilia was also associated
with chronic lymphatic leukaemia (CLL). OR=2.57 (1.50-4.43), P=0.0006 and
OR=5.00 (1.57-15.94), P=0.0065 for mild and severe eosinophilia, respective-
ly. Finally, eosinophilia was associated with all-cause death with OR of 1.16
(1.09-1.24), P<0.0001 and 1.60 (1.35-1.91), P<0.0001, for mild and severe
eosinophilia, respectively.
Summary and Conclusions: In a large cohort resistant to surveillance bias,
and with an incidence of hematological malignancies which is compatible to the
reported national incidence in Denmark, we confirm known associations
between eosinophilia and HD and cMPNs. In addition we demonstrate for the
first time that eosinophilia per se is a risk marker for both CLL and death. There-
fore, a subclinical hematological malignancy should be considered in case of
unexplained eosinophilia. The question whether the eosinophil is an effector cell
in the evolution of CLL remains open, and this is a study question that deserves
consideration in future preclinical and prospective clinical trials.
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CHRONIC MYELOPROLIFERATIVE NEOPLASMS REVEAL INCREASED
RISK OF OSTEOPOROTIC FRACTURES
S Farmer1,*, E Horváth-Puhó2, H Vestergaard1, H Soerensen2, P Hermann3,
H Frederiksen1
1Department of Hematology, Odense University Hospital, Odense C, 2Depart-
ment of Clinical Epidemiology, Aarhus University Hospital, Aarhus, 3Department
of Endocrinology, Odense University Hospital, Odense C, Denmark

Background: The classical chronic myeloproliferative neoplasms (CMPNs) are
chronic hematological malignancies that originate at the level of the pluripotent
stem cell. ET and PV are often viewed as part of the same biological continuum,
rather than separate diagnostic entities (1). We have previously shown that CMPN
patients are at higher risk of femoral fractures than the general population but the
risk of other osteoporotic fracture types is unknown (2). We hypothesize that
bone modelling rate gets disturbed due to a chronic inflammation analog to
patients with mastocytosis. Corresponding to the biological continuum, the clas-
sic CMPNs reflect a stepwise increase of the inflammation from ET to PV (3).
Aims: With this study we assess the risk of osteoporotic fractures at several
anatomical sites including distal antebrachium, humerus and proximal femur.
Methods: We conducted a population-based cohort study of the risk of osteo-
porosis among patients with ET and PV using data from the Danish health care

system. Patients were identified from Danish National Registry of Patients
(DNRP), and linked to the Danish Civil Registration System (CRS) in the study
period 1 January 1995 to 31 December 2010. Each Danish resident has a
unique, permanent 10-digit civil registry number allowing unambiguous individ-
ual-level linkage among all Danish registries. Patients with a first-ever CMPN
diagnosis in the DNRP were identified by means of their ICD-8 diagnosis code
until 1994 and ICD-10 diagnosis code thereafter. By this means, we estab-
lished two distinct cohorts of ET and PV patients. For each CMPN patient, 50
general population comparison cohort members without CMPN were identified
in the CRS matched on age, sex, and calendar year, creating two separate com-
parison cohorts. Follow-up started 1-year from the date of diagnosis for CMPN
patients and until first fracture of prox. femur, humerus or distal antebrachium.
The comparison cohort members were assigned the same index date as their
index CMPN case. Patients and comparison cohort members with a previous
diagnosis of osteoporosis or osteoporotic fractures were excluded. Cox regres-
sion was used to estimate hazard ratios (HRs) as a measure of relative risk of
fracture for each CMPN cohort compared to the comparison cohort, adjusted
for comorbidity and diagnoses related to alcohol abuse. 
Results: We identified1,644 ET patients and 70,685 matched comparison
cohort members, as well as2,189 PV patients and 70,685 matched comparison
cohort members. Figure1 shows the relative fracture rates for prox. femur,
humerus and distal antebrachium.
Fracture rates of:
- Proximal femur: HRET=1.16 (95%CI: 0.9-1.5) and HRPV=1.53 (95%CI: 1.3-

1.9).
- Humerus: HRET=1.05 (95%CI: 0.7-1.6) and HRPV=1.33 (95%CI: 1.0-1.8).
- Distal antebrachium: HRET=1.14 (95%CI: 0.9-1.5) and HRPV=1.31 (95%CI:

1.0-1.7).

Figure 1. HR and corresponding 95% Cl for femur, humerus and distal
antebrachium.

Summary and Conclusions: CMPN patients are at higher risk of osteoporot-
ic fractures in femur, humerus and distal antebrachium than the general popu-
lation. Fracture rates increase in a steP-wise pattern from ET to PV.
Adjustment for comorbidity and diagnoses related to alcohol abuse increases
fracture ratio, and does therefore not explain the increased fracture rate in
CMPN patients.

P824

DETERMINANTS AND FREQUENCY OF THROMBOTIC AND BLEEDING
COMPLICATIONS IN AN ITALIAN COHORT OF 88 PATIENTS WITH PH-
NEGATIVE MYELOPROLIFERATIVE NEOPLASMS (MPN): THE ROLE OF
ADAMTS-13 AND VWF ACTIVITIES 
A Federici1,*, M Carraro1, A Lattuada1, C Vanelli1, V Sciumbata1, D Intini1,
S Munizza1, U Budde2
1Hematology & Blood Transfusion, University Hospital of Milan, Milan, Italy,
2Haemostasiology, Medilys Laborgesellschaft, Hamburg, Germany

Background: Patients with Ph-negative Myeloproliferative Neoplasms (MPN)
such as Polycythemia Vera (PV), Essential Thrombocythemia (ET) and Pri-
mary Myelofibrosis (PMF) can be exposed during the course of these MPN to
thrombotic and bleeding complications, with increased morbidity and mortali-
ty. Age, previous history of thrombosis, increased White Blood Cell (WBC) and
Jak2 allele burden have been proposed as risk factors for Venous (VTE) and
Arterial (ATE) thromboses while bleeding has been previously associated with
abnormalities of the von Willebrand factor (VWF).
Aims: to investigate any significant role of ADAMTS-13 and VWF activities in
the thrombotic and bleeding complications observed in a small but well char-
acterized cohort of MPN patients.
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Methods: 88 consecutive patients were diagnosed at the Hematology and
Transfusion Medicine Division, L.SACCO University Hospital of Milan, accord-
ing to WHO criteria. Patients signed an informed consent to participate in this
clinical study with a protocol approved by local IRB and they showed the fol-
lowing features: [MPN type (%), mean age (range), gender M/F and Jak2 pos-
itivity (%)]: PV[n=42 (48%), 68 (36-86), 18/24; 85.7%]; ET [n=34 (38%), 66
(30-93), 10/24, 61.7%]; PMF [n=12 (14%), 67 (37-88), 7/5, 58%]. Thrombotic
and bleeding episodes were recorded and managed from the time of diagno-
sis and associated with the use of aspirin (ASA) and of other MPN therapies.
Among additional lab parameters, plasmatic ADAMTS-13 and VWF activities
were also measured at enrolment as endothelial/platelet marker. These activ-
ities were assayed with Technozym ADAMTS-13 activity (Technoclone GmbH,
Austria), Innovance VWF-GPIb activity (Siemens AG, Germany) and HemosIL-
VWF antigen (Instrumentation Laboratory, USA). Multimeric analyses were
also tested using very sensitive intermediate SDS-agarose gel electrophore-
sis. Statistical analyses were performed by SPSS-17.2
Results: 59/88 (67%) patients did not show any thrombotic or bleeding com-
plications during the 6-year follow-up. In these cases mean (range) values of
VWF:GPIb and VWF:Ag were 104 (29-202) and 133 (52-288) U/dL while
ADAMTS-13 was 102 (63-143). 20/88 (23%) cases showed at least one throm-
botic event (13ATE/7VTE): AMI (6), STROKE (6), TIA (2), PE (1), DVT (7).
Patients with thromboses showed relatively higher values VWF:GPIb and low-
er ADAMTS-13 and this was confirmed in multivariate analysis especially for
ET [VWF:GPIb=135 (61-237) U/dL, P=0.004 and ADAMTS-13=89(62-134),
P=0.009]. Major bleeding episodes mainly mucosal (5 gastrointestinal, 3 post-
surgery, 1 severe menorrhagia) requiring blood transfusions or hysterectomy
were observed in 9/88 (10%) patients. At the multivariate analysis, major bleed-
ings were significantly associated with lower VWF:GPIb [68 (25-111) U/dL,
P=0.022), lower VWF:Ag [93 (35-146) U/dL, P=0.016] and to the ASA intake
(P=0.006). Most of these bleeders showed also a relative loss of the highest
molecular weight multimers.
Summary and Conclusions: Based on these observations, we confirm that
thrombotic events in MPN may certainly have multiple risk factors: however,
lower ADAMTS-13 and higher VWF activities might play a role as additional risk
factors especially in ET. Conversely, lower levels of VWF with loss of the largest
multimers are important risk factors for bleeding in MPN especially in patients
treated with ASA.

P825

INTERNATIONAL PROGNOSTIC SCORE FOR ESSENTIAL THROMBO-
CYTHEMIA (IPSET) AND IPSET-THROMBOSIS–ONE CENTRE ANALYSIS
T Garrido1,*, F Trigo1, J Guimaraes1
1Centro Hospitalar São João, Porto, Portugal

Background: In order to homogenize the approach to patients (pts) with essen-
tial thrombocythemia (ET), it was recently elaborated the IPSET model, that
takes into account only 3 parameters: age ≥60 years-old (2), leukocytosis
≥11¥109/L (1) and prior thrombosis (PT) (1). The sum of points obtained strat-
ifies pts into 3 risk categories: low (0), intermediate (1-2) and high (3-4). Later,
another model was proposed: the IPSET-thrombosis (IPSET-T), taking into
account 4 parameters: age ≥60years-old (1), PT (2), cardiovascular risk fac-
tors (CRF) (1) and JAK2V617F mutation (2). The sum of points obtained also
stratifies pts into 3 risk categories: low (<2), intermediate (2) and high (>2).
Aims: To apply the IPSET and IPSET-T models to 145 pts diagnosed with ET
between 2000-2010.
Results: The median age at diagnosis was 62years-old [20;88] (53.1% had
≥60years-old), with a predominance of females (60.7%) and a median follow-up
of 53.5months [2;154]. Nineteen (17.6%) pts had PT and 46 (42.6%) had CRF
[mostly diabetes (30.6%), hypertension (11.1%) and hypercholesterolemia
(17.6%)]; it was observed anemia (hemoglobin <12g/dL-women; <13g/dL-men)
in 20pts; and leukocytosis in 34. Out of 84pts submitted to the analysis, the
JAK2V617F mutation was present in 49 (45.4%); this showed a correlation with
PT (P=0.002), age ≥60years-old (P=0.016), anemia (P=0.004) and leukocytosis
(P=0.011). IPSET stratification was possible in 92pts; IPSET-T in 84pts; and
both in 68pts (due to missing data). There was an even distribution between the
3 IPSET risk groups [low (32.6%), intermediate (39.1%) and high (28.3%)] but
not so much for the IPSET-T [low (39.3%), intermediate (17.9%) and high
(42.9%)]. Almost all (94.4%) pts in the high risk IPSET group were JAK2V617F-
positive (P=0.003); and 83.3% of the pts without leukocytosis were in the low risk
IPSET-T group (P=0.01). Therefore, the 2 models were strongly correlated:
94.4% of the pts with high IPSET risk were also high risk according to the IPSET-
T model (P<0.0001). 80% of the patients with anemia were in the
intermediate/high IPSET risk group (P=0.023), but 66.7% of them were in the low
risk IPSET-T group (P=0.043).Only 2pts had a thrombotic event after diagnosis:
1 had intermediate risk IPSET and both of them had high risk IPSET-T; both were
JAK2V617F-positive. Fifteen (10.3%) patients died, 1 by progression to acute
leukemia (intermediate IPSET risk; high IPSET-T risk), 2 due to secondary malig-
nancies (breast cancer) and the remaining by infection/ complications of their oth-
er co-morbidities. The 100-month overall survival (OS) was lower for pts with
≥60years-old (63.4% vs. 98.1%; P=0.001) and anemia (50.5% vs. 89.7%;
P=0.003). There was a tendency towards worse OS in the high-risk IPSET group,

but statistically significant only when compared directly to the low risk group (100-
month OS: 60.2% vs. 96.6%; P=0.049). We could not analyse OS for the IPSET-
T group, since all of them are still alive. There were no differences in OS in any
of the remaining variables tested, including JAK2V617F mutation.
Summary and Conclusions: In this series, the 2 models seemed to be com-
parable. However, we were not able to validate the risk groups defined by
IPSET and IPSET-T due to the limited number of pts and thrombotic events. It
is emphasized that the presence of anemia (not incorporated in any of the
models; and not correlated to a specific risk group, demonstrating its inde-
pendent value) may play a role in stratifying pts with TE.

P826

BCR/ABL EXPRESSION IN CHRONIC MYELOPROLIFERATIVE DISOR-
DERS
L Kesaeva1,*, A Misyurin1, E Misyurina1, A Krutov1, I Soldatova1, K Kaysina1
1GeneTechnology LLC, Moscow, Russian Federation

Background: We have found earlier (EHA 2010, #1504) a high frequency of
BCR/ABL gene expression in selected group of pts with chronic myeloprolifer-
ative disorders (CMDs) having long lasting disease duration (more than 5 years
after diagnosis) and with clear signs of disease progression and resistance to
conventional therapy of INFa+HU. Our findings suggest that BCR/ABL gene
emergence due to diseases continuation may play a crucial role in CMD pro-
gression. Recently a number of papers were published reporting a few cases
of simultaneous persistence of Jak2 V617F and BCR/ABL-positive clones in
the same patients having controversial diagnosis of CML or one of CMDs. We
believe that phenomenon of imultaneous existence of these two molecular
markers and two corresponding tumor clones in one patient with myeloprolif-
erative disorder may sometimes course a difficulty for diagnosis and for choos-
ing correct therapy approach. It seems that this phenomenon still require fur-
ther elucidation. One more issue that has yet to be solved is discrepancy of inci-
dence of Jak2 V617F in CML and BCR/ABL in CMD. The latter is obviously
more frequent than the former. We suppose that BCR/ABL gene emergence
in CMD is due to activation of V(D)J recombination by Jak2 V617F mutation.
Aims: To compare frequency of BCR/ABL expression in primary CMD pts and
CMD pts with long disease duration and progression. The other goal was to
evaluate gene expression of V(D)J components RAG1 and RAG2 in Jak2
V617Fpositive granulocytes and in granulocytes of normal donors.
Methods: To perform this study we have exploited qualitative and quantitative
PCR detection of BCR/ABL fusion gene expression by means of RT PCR and
RQ PCR. We have analyzed gene variants responsible for p190, p210 and
p230 types of BCR/ABL protein synthesis. We have also performed detection
of Jak2V617F, Jak2-ex12 and MPLW515L/K using AS PCR and direct PCR
fragment. Allelic Jak2V617F burden was tested by RQ PCR. After receiving
informed consents blood samples (N=175) of CMD pts with unfavorable clini-
cal course and of primary CMD pts (N=67) were collected.
Results: We have examined 175 pts with CMD in progression (35(20%) - PV,
38(22%) - ET, 102 (58%) -IMF). BCR/ABL expression was found in 47 of 175
(27%) CMD pts. Most of the cases were p210, only 3 were p190, p230 was not
found. Jak2V617F was in 139 pts (79%), Jak2-ex12 was in 2 (1%), MPLW515L
was in 1 case (0,5%); in 33 (19,5%) pts common Jak2 and MPL mutations were
not found. In the group of CMD primary pts (N=67) 26 (47%) were PV,
21(38%)–ET, 8(15%)–IMF. Jak2 V617F mutation was found in 55/67 (82%).
BCR/ABL p210 expression was found only in 2/55 (3,6%) Jak2 V617F-positive
primary CMD pts. RAG1,2 expression was observed in most of the Jak2 V617F
positive CMD cases which were tested (46/49 - 94%). In granulocytes of nor-
mal donors RAG1,2 expression was found only in 7% (3/42).
Summary and Conclusions: Incidence of BCR/ABL expression gradually
increases during CMD progression. Our datasuggest that frequent expression of
RAG1,2 in Jak2 V617F-positive granulocytes is responsible for genomic insta-
bility coursing t(9;22) and BCR/ABL expression in CMD pts with progression.

P827

A CASE STUDY OF RESENSITIZATION TO RUXOLITINIB, A JAK1/JAK2
INHIBITOR, IN A PATIENT WITH MYELOFIBROSIS (MF)
H Gisslinger1,*, C Skrabs1, B Gisslinger1, R Schoder1, L Müllauer2, R Kralo-
vics1
1Department of Hematology, 2Institute of Clinical Pathology, University of Vien-
na, Vienna, Austria

Background: Ruxolitinib (RUX) is a potent JAK1/JAK2 inhibitor that has
demonstrated rapid and durable improvements in splenomegaly, disease-relat-
ed symptoms, and quality of life in the phase 3 COMFORT studies. Long-term
follow-up confirmed that spleen volume reductions were sustained and RUX
treatment remained tolerable with long-term use. In addition, prolonged survival
was observed with RUX compared with both placebo and BAT. JAK2
inhibitor–resistant mutations have been generated in vitro. However, a recent
report (Koppikar P, et al. Nature. 2013) suggests persistent JAK2 signaling
despite chronic inhibition may be the result of activation by other JAK kinases
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and that this persistence is reversible in vitro, with cells becoming resensitized
to JAK2 inhibition after a washout period. This report demonstrates resensiti-
zation to JAK2 inhibition in a patient (pt) with MF.
Aims: This is a case study of a pt receiving RUX in COMFORT-II who had a
response after reinitiation of RUX therapy.
Methods: COMFORT-II is a randomized (2:1), open-label, phase 3 study com-
paring RUX with BAT. Pts with intermediate-2– or high-risk MF received RUX
15 or 20 mg bid based on baseline platelet (PLT) count (100-200 or
>200×109/L). Spleen volume was measured by MRI every 12 wk and spleen
length by palpation at each study visit.
Results: This report is of a 59-year old, female pt diagnosed with PMF 17
years prior to enrolling in COMFORT-II. At study entry, the pt had intermedi-
ate-2–risk MF (2 IPSS risk factors: constitutional symptoms and blasts ≥1%),
a palpable spleen 19 cm below the costal margin, and reported pruritus and
night sweats. RUX therapy was initiated at 20 mg bid (baseline PLT 258×109/L). 
The initial response to treatment was dramatic. Spleen size reduced to 8 cm at
wk 4 (58% reduction by palpation), and pruritus and night sweats resolved;
however, PLTs dropped to 90×109/L, and the dose was reduced to 10 mg bid.
Over the next 2 months following dose reduction, spleen size gradually
increased to approximately baseline level, and night sweats (but not other
symptoms) returned. Consequently, the dose was increased to 15 mg bid, and
she experienced a 35% spleen volume reduction from baseline at wk 24 (key
secondary endpoint), and night sweats resolved. Baseline hemoglobin was
10.6 g/dL and ranged from 5.1-12.1 g/dL on study; anemia was managed with
transfusions. After ≈3 years of RUX treatment she experienced a return of con-
stitutional symptoms, spleen size increased to baseline levels and she had
severe anemia. RUX was tapered over 2 wk, and the pt ultimately discontin-
ued after 152 wk for unsatisfactory therapeutic effect. During RUX tapering, she
experienced a severe deterioration of her general condition with worsening of
constitutional symptoms, anemia, and an increase in spleen size to 26 cm, and
she became wheel chair bound. After 2 days with no treatment, she was rechal-
lenged with RUX 10 mg bid, and her situation again improved dramatically.
She became completely mobile again, constitutional symptoms improved, and
her spleen size reduced from 26 cm to 14-16 cm.
Summary and Conclusions: This case study is the first report of resensitiza-
tion to JAK2 inhibitor therapy in a pt with MF. The mechanism by which pts lose
response to JAK inhibitors then become resensitized is currently unknown;
however, preclinical evidence from Koppikar et al. suggests that transactivation
of JAK2 via heterodimer formation with other JAK kinases (ie, JAK1 and TYK2)
leads to persistent signaling of the JAK/STAT pathway that is reversible upon
removal of JAK inhibitor therapy.

P828

PRURITUS IN PRIMARY MYELOFIBROSIS: TREATMENT ATTEMPTS,
RESPONSE, AND OUTCOMES
B Vaa1,*, A Tefferi1
1Mayo Clinic, Rochester, United States

Background: Pruritus, often aquagenic, is a common and disabling feature of
myeloproliferative neoplasms. It’s prevalence in both polycythemia vera and pri-
mary myelofibrosis (PMF) has been well documented. Historically, a number
of medications have been used to treat pruritus in PMF, including hydroxyzine,
anti-histamines, hydroxyurea, and selective serotonin re-uptake inhibitors
(SSRI’s). Recent clinical trials with JAK or mammalian target of rapamycin
(mTOR) inhibitors in PMF have identified pruritus as one of the most treatment-
responsive disease traits. However, there has not been a comprehensive study
comparing treatments for pruritus, response rate, and time to response in a
large cohort of patients with PMF. 
Aims: 1) Describe treatment strategies for pruritus in a large cohort of patients
with PMF; 2) Compare effectiveness of treatments for pruritus in PMF.
Methods: The current study population was comprised of 88 patients taken
from a larger primary cohort of patients seen at the Mayo Clinic, Rochester
between the years 2000 and 2010 with biopsy proven diagnosis of PMF (n=566)
who reported pruritus at any point during their care at Mayo Clinic. Patients with
pruritus secondary to underlying skin disorder confirmed by Mayo Clinic Depart-
ment of Dermatology were excluded from evaluation. Clinical records were
reviewed and data relating to pruritus was collected in the following domains:
severity, treatment, response rate, and time to response. Treatment was strat-
ified by class of medication, and mean response rate and time to response
was calculated.
Results: Eighty eight patients (16% of primary cohort) reported pruritus that was
not attributable to an underlying skin disorder. Forty nine of these patients
(56%) reported severe pruritus and required treatment. The most commonly
used medications to treat pruritus were anti-histamines (n=30), anti-depres-
sants (n=22), topical corticosteroids (n=19), topical non steroids (n=13), hydrox-
yzine (n=14), JAK 2 inhibitors (n=13), and hydroxyurea (n=8). Other medica-
tions included thalidomides (n=6), pain relievers (n=6), prednisone (n=5), UVB
phototherapy (n=3), alpha interferon (n=2), gabapentin (n=1), and imatinib
(n=1). Among the 49 patients who had treatment for pruritus, the response to
treatment was documented in 35 patients. Eight three percent of patients (n=29)
reported resolution of pruritus and 17% (n=6) had no improvement. Highest

response rates were observed in patients treated with a JAK2 inhibitor (92%),
thalidomide (83%), or pain reliever (83%). More traditional therapies including
hydroxyzine, anti-histamines, and anti-depressants were moderately effective
at relieving pruritus (43%, 37%, and 32% response rates respectively). The
average time to pruritus alleviation was 2 months (range: 1 day-25 months). 
Summary and Conclusions: Pruritus is a treatment responsive feature of pri-
mary myelofibrosis. Over 80% of patients with PMF in our cohort had resolu-
tion of pruritus after treatment. JAK2 inhibitors were the most effective medica-
tion to alleviate pruritus. 

P829

ADDITION OF THE DEGREE OF BONE MARROW FIBROSIS TO IPSS IN
NEW SCORING SYSTEM IMPROVE PREDICTION OF SURVIVAL IN PRI-
MARY MYELOFIBROSIS
D Lekovic1,*, M Gotic1,2, N Milic2,3, A Vidovic1,2, A Bogdanovic1,2,
V Milosevic1, M Perunicic1, V Cokic4
1Clinic for Hematology, Clinical Center Serbia, 2Medical Faculty, 3Institute for
Medical Statistics, 4Institute for Medical Research, University of Belgrade, Bel-
grade, Serbia

Background: During the past few years a several prognostic scoring systems
beside the currently used International Prognostic Scoring System (IPSS)
and Dinamic International Prognostic Scoring System (DIPSS) have been
proposed for risk stratification of PMF patients which are mainly based on clin-
ical parameters.
Aims: The aim of our study was to identify additional prognostic factors for
timely appropriate treatment decision for individual patient at the diagnosis.
Methods: We retrospectively analysed 131 WHO-defined PMF pts who were
completely treated and followed in our clinic from January 2000 to January
2011. The median follow-up was 44 months (range 2-156). We analyzed clin-
ical, laboratory, pathological parameters (degree of myelofibrosis (MF) ranging
from 1 to 4) as well as influence of concomitant comorbity on survival. In each
patient 2 comorbidity index were analyzedː 1) Adult Comorbidy Evaluation-27
score (ACE-27), a 27-item comorbidity index for patients with cancer; 2) The
Haematopoietic Cell Transplantation Comorbidity Index (HCT-CI). Patients with
degree of MF>2 take additional 1 point and become higher IPSS risk grouP-
MF modified IPSS (Figure 1).

Figure 1.

Results: Median age was 66 years (range 28-84) (M/F=76/55); 66 pts (50.4%)
were older than 65 years. According to the IPSS score, 38 pts were stratified as
low risk (29%), 40 as intermediate risk-1 (30.5%), 31 as intermediate risk-2
(23.7%) and 22 as high risk group (16.8%). Median survival was 126 months in
low-risk group, 80 in intermediate-1, 57 in intermediate-2 and 18 in high risk. Sur-
vival was significantly different among the 4 risk categories (P<0.001).According
to the degree of MF in 127 (96.2%) analyzed patients distribution was as a fol-
lowsː MF I 18 patients (14.2%), MF II 53 (41.7%), MF III 43 (33.9%), and MF IV
13 (10.2%). Patients with MF>2 had median survival 51 months while patients
with MF≤2 147 months (P<0.001). In MF modified IPSS 33 pts were in low risk
group (median survival was not reached), 31 in intermediate risk-1 (median sur-
vival 126months), 26 in intermediate risk-2 (median survival 70 months) and 41
in high risk group (median survival 36 months) (P<0.001). Patients with higher
both analysed comorbidity scores had significantly shorter survival (ACE- 27
P<0.001 vs HCI-CI P=0.002) with better prediction of ACE-27 score. Univariate
Cox regression model confirmed the unfavorable influence on survival for age>65
years (P<0.001), male gender (P=0.004), constitutional symptoms (P<0.001),
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hepatomegaly (P=0.004), hemoglobin level <100g/L (P<0.001), WBC
count>25¥109/L (P=0.002), Tr≤450¥109/L (p≤0.001), serum LDH level >700 U/L
(P=0.012), peripheral blasts ≥1% (P=0.003), risk groups (P<0.001), MF>2
(P<0.001), MF modified IPSS risk groups (P<0.001), ACE-27 score≥2 (P<0.001),
HCI-CI score >2 (P=0.07). Presence of cytogenetic abnormalities, splenomegaly
and treatment modality were found not to have statistically influence on survival.
Multivariable Cox proportion hazard regression results showed that statistically
most important impact on survival had MF modified IPSS risk groups (P<0.001,
HR 5.127, 95%CI 3.058-8.594) and ACE-27 score≥2 (P<0.001, HR 5.976, 95%CI
2.451-14.572).
Summary and Conclusions: MF modified IPSS is based on clinical (IPSS)
and pathological (degree of MF) parameters and allow a more precise and
stronger prediction of survival. Moreover, patients in MF modified IPSS high risk
group with ACE-27 score≥2 have a shorter survival than those with only one
of these unfavorable scores.

P830

CONTRIBUTION OF SNP ARRAYS TO THE DIAGNOSIS AND PROGNOSIS
OF CMML. A STUDY OF PATIENTS WITH LOW RISK CYTOGENETIC FEA-
TURES AND CASES WITH ABSENCE OF METAPHASES
L Palomo1,*, M Mallo1, B Xicoy2, Vera Ademà1, S Marcé2, O Garcia2, J Grau2,
M Jiménez2, E Alonso3, H Pomares3, M Arnan3, L Arenillas4, L Florensa4,
J Ayats5, A Lemes6, F Millá2, E Feliu2, F Solé1, L Zamora2
1Myelodysplastic Syndromes Group, Josep Carreras Leukaemia Research
Institute, Hospital Germans Trias i Pujol, Universitat Autònoma de Barcelona,
2Hematology, Josep Carreras Leukaemia Research Institute-ICO, Hospital
Germans Trias i Pujol, Universitat Autònoma de Barcelona, Badalona, 3Hema-
tology, ICO, Hospital Duran i Reynals, 4Hematology, IMIM, Hospital del Mar,
Barcelona, 5Hematology, Hospital Municipal de Badalona, Badalona, 6Hema-
tology, Hospital Universitario de Gran Canaria Dr Negrín, Las Palmas de Gran
Canaria, Spain

Background: Chronic myelomonocytic leukaemia (CMML) is a clonal
haematopoietic malignancy characterized by features from both myelodysplastic
syndromes and myeloproliferative neoplasms, with a median overall survival (OS)
of 20 months and approximately 15-30% of progression to acute myeloid leukemia
(AML). Clonal cytogenetic abnormalities are found in only 20-30% of patients with
this disorder, but none of these alterations is specific of the disease. Most frequent
chromosomal abnormalities are trisomy8, abnormalities of chromosome7, loss of
the Y chromosomes and complex karyotypes. Some of these alterations have
prognostic value. However, most cases still show a normal karyotype.
Aims: To characterize type, frequency and prognostic impact of cytogenetic
alterations detected by SNP arrays (SNP-A) in a cohort of 49 patients with low
risk CMML according to CPSS (Such et al., 2013). Cases with normal kary-
otype, -Y or no metaphases were selected. Herein we present the results of
31 preliminary cases. The other 18 patients are currently being analyzed.
Methods: A retrospective study was performed on 31 patients with CMML (26
CMML-1, 5 CMML-2) for whom clinical and biological data were available.
Median age at diagnosis was 70 years (48-83), with a male predominance of
1.6:1 and a 29% (9/31) frequency of progression to AML. SNP-A was per-
formed using DNA extracted from bone marrow samples at diagnosis
(Cytoscan HD Array, Affymetrix). Survival analysis was performed using
Kaplan-Meier estimate and log-rank tests were used for comparisons.
Results: SNP-A revealed 24 (77%) cases with chromosomal alterations which
were not detected by conventional G-banding cytogenetics. Chromosome 4
was the most affected chromosome, followed by X,2,3,7, 11 and 16. Among
the abnormal cases, copy number alterations (CNA) were detected in 17 (71%)
cases. All of them corresponded to gains and losses smaller than 10Mb.
Microdeletions in chromosomes7, 12 and 16 were detected more than once,
while gains were more frequent in chromosomes 2 and 3. Loss of heterozygos-
ity (CNN-LOH) was detected in 13 (54%) patients. Intersticial LOH (>25Mb) was
detected in 8 cases. Among these, chromosome 4 was affected in three cas-
es and chromosome 1 in other 3 different cases. Interestingly, these LOH
affected genes where mutations have been described in CMML: TET2 gene,
which is one of the most mutated genes in CMML (40-50%), is located in chro-
mosome4, while CBL gene, mutated in 10-20% of CMML, is located in chro-
mosome 11. Survival analysis revealed that the only adverse prognostic fac-
tor was CMML-2 subtype. Compared to CMML-1, cases with CMML-2 subtype
had worse OS (median OS at 2 years: 18% vs. 21%, P=0.003) and progres-
sion-free survival (median PFS at 2 years: 21% vs. 57%, P=0.001). Due to the
fact that some of the cases are still being studied, we will present the prognos-
tic implication of the detection of cytogenetic aberrations detected by SNP-A
when the whole cohort is analyzed.
Summary and Conclusions: SNP-A has led to the detection of chromosomal
alterations that were not detected by conventional G-banding cytogenetics.
Application of this technique in a larger series of patients will allow a better char-
acterization of this disease. Analysis of cytogenetic alterations and mutations
detected in the whole cohort may show new prognostic factors, apart CMML-
2 subtype. 
Supported by: ISCIII (PI11/02519, PI11/02010); RTICC, FEDER (RD06/0020/
0031, RD07/0020/200); Celgene, Spain.

P831

EPIDEMIOLOGY OF MASTOCYTOSIS IN ADULTS BASED ON A MULTI-
DISCIPLINARY DIAGNOSTIC APPROACH
M Bonifacio1,2,*, A Artuso1,2, P Bonadonna2,3, D Schena2,4, M Rossini2,5,
O Perbellini1, A Zamò6, G De Matteis7, G Carli1, F Maniscalco1, G Pizzolo1,
R Zanotti1,2
1Department of Medicine, Section of Hematology, University of Verona, 2Mul-
tidisciplinary Mastocytosis Outpatient Clinic, 3Allergy Unit, Azienda Ospedaliera
Universitaria di Verona, 4Department of Medicine, Section of Dermatology,
5Department of Medicine, Section of Rheumatology, 6Department of Patholo-
gy and Diagnostics, Section of Anatomic Pathology, University of Verona, 7Clin-
ical Chemistry and Hematology Laboratory, Azienda Ospedaliera Universitaria
di Verona, Verona, Italy

Background: Mastocytosis is a rare disease. Some epidemiological informa-
tions are available about its cutaneous form in children but very few studies
addressed the issue of its incidence and prevalence in adults.
Aims: We evaluated the epidemiology of mastocytosis in the adult (≥18 years)
population of the Verona province (Veneto region, Italy), based on the activity
of the Multisciplinary Mastocytosis Outpatient Clinic, established in Verona in
January 2006.
Methods: Patients with suspected mastocytosis are referred to our Clinic from
a network of Allergological, Dermatological and Rheumatological Centers in
Northern Italy. We focused on all the consecutive adult patients with a confirmed
diagnosis of mastocytosis resident in the Verona province. The diagnosis of
Cutaneous (CM) or Systemic Mastocytosis (SM) was established according to
the World Health Organization Classification. Patients with Urticaria Pigmentosa
who did not perform bone marrow evaluation were defined as having Mastocy-
tosis in the Skin (MIS). Written informed consent was obtained from all the
enrolled patients. Data about the general population resident in the Verona
province from 2008 to 2011 were found at the www.demo.istat.it site. Historical
data about the prevalence and incidence of mastocytosis in Veneto were obtained
from the Veneto Tumor Registry, Istituto Oncologico Veneto-IRCCS. 
Results: Seventy-four adults from a total of 293 patients in our Mastocytosis
Registry were identified as living in the Verona province. They were equally dis-
tributed by gender (M/F=36/38); median age at first observation was 47.5
(range 20-80) years. The reasons for referral were Urticaria Pigmentosa (n=41),
anaphylaxis after hymenoptera sting (n=27) or drugs (n=2) with basal serum
tryptase >11.4 ng/mL, unexplained osteoporosis (n=2), other mediator-related
symptoms (n=1) and non-MC myeloid neoplasia (n=1). The diagnosis was
indolent SM (ISM) in 62 (83.8%) patients; the other cases were CM (n=6), MIS
(n=4), aggressive SM (n=1) and SM associated with non-MC disease (n=1).
Skin involvement was significantly more frequent in females than in males
(78.9% vs 47.2%, respectively, P=.007). There was a trend for a higher medi-
an basal tryptase in males vs females (19.25 vs 15.95 ng/mL, respectively,
P=.054). D816V KIT mutation was found in 56/64 tested cases (87.5%). We
did not find any familial case in this adult population. After a median follow-up
of 36 (range 2-112) months all patients are alive. The prevalence of mastocy-
tosis in the Verona province adult population was 9.7 per 100,000 inhabitants,
without gender differences. The incidence of new cases did not substantially
change from 2008 to 2011 and was 0.93-1.34 per 100,000 inhabitants/year. For
comparison, the reported prevalence and incidence in Veneto region before the
establishment of our activity (2002-2005) were 0.65 per 100,000 inhabitants
and 0.12 new cases per 100,000 inhabitants/year, respectively.
Summary and Conclusions: Although rare, mastocytosis in adults is at least
10 times more frequent than previously reported. Due to the close collabora-
tion with all the Allergology, Dermatology and Rheumatology units of our
province, we can assume that virtually all patients with suspected mastocyto-
sis are referred to us. However, the actual prevalence may be higher because
ISM diagnosis is understimated especially when skin lesions and/or mediator
symptoms are absent. A multidisciplinary diagnostic approach and a wide net-
work of specialists are needed to improve the awareness about this disease
and to define its actual epidemiology. 
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HIGHLY SPECIFIC QPCR ASSAYS USING A CONSENSUS LNA PROBE
FOR THE DETECTION OF T(11;14) AND T(14;18) IN NON-HODGKIN LYM-
PHOMA WITH A SENSITIVITY OF 10-5 FOR QUANTIFICATION OF MINI-
MAL RESIDUAL DISEASE 
C Sørensen1,*, J Jørgensen1, P Hokland1, C Nyvold1
1Department of Hematology, Aarhus University Hospital, Aarhus, Denmark

Background: In mantle cell lymphoma (MCL) the reciprocal translocation
t(11;14)(q13;q32), juxtaposing the BCL1 gene to the immunoglobulin heavy
chain (IgH) locus, is present in about 80% of the patients. This results in an over-
expression of cyclin D1 giving rise to increased cell proliferation. In follicular lym-
phoma (FL), the t(14;18)(q32;q21) balanced translocation causes an elevated
expression of BCL2 rendering the cells less prone to apoptosis. In addition, a
subpopulation of diffuse large B-cell lymphomas also carry t(14;18). Important-
ly, the above aberrations can be employed for the detection of minimal resid-
ual disease (MRD), but optimal MRD measurements in both peripheral blood
(PB) and bone marrow (BM) requires a validated and sensitive assay which can,
moreover, be easily applied in a clinical setting. Employing a very sensitive
assay enables the use of PB samples for analysis in addition to BM or lymph
node biopsies facilitating easy access to cancer cells.
Aims: By employing chemically modified RNA nucleotides, such as locked
nucleic acids (LNA), we wanted to design and validate highly sensitive and
specific qPCR assays to detect t(11;14) and t(14;18). We set out to use con-
sensus primers avoiding the generation of patient-specific priming in order to
monitor MRD in subgroups of NHL patients over time.
Methods: We obtained PB and BM samples at the time of diagnosis and/or
relapse as well as during treatment. A consensus reverse primer and probe tar-
geting all six J-segments of the IgH locus were applied in the qPCR assays. The
probe, consisting exclusively of LNA bases, enabled the design of a short ampli-
con, thus improving the efficiency of the assay. The forward primer targeting
the BCL1 gene was located in the major translocation cluster. Likewise, the
BCL2 forward primer was designed to cover the various breakpoints of the
major breakpoint region. The TCF20 gene was used as a reference gene, and
the cell lines JVM2 and DOHH2 were employed as positive controls. All clini-
cal samples were normalized to a diagnostic or a relapse sample defining the
MRD levels at diagnosis or relapse as 1. Samples with Cq values >40 were
defined as negative.
Results: We employed the JVM2 and DOHH2 cell lines to establish the
t(11;14) and t(14;18) qPCR assays and subsequently validated the assays in
22 MCL and 9 FL patients. The assays successfully quantified MRD in 11/22
MCL patients and 9/9 FL patients. Quantification of t(11;14) and t(14;18) was
possible down to less than 10-5 and 10-4, respectively, as illustrated in Fig-
ure 1 which shows representative longitudinal MRD curves of two patients.
The level of MRD reflects the clinical courses of the patients based on pathol-
ogy and flow cytometry. As indicated in Figure1, high levels of MRD corre-
spond to clinically detectable disease, and low levels of MRD correspond to
complete remission (CR).

Figure 1. Representative MRD curves of A) an MCL patient and B) an FL
patient. Open symbols signify values with a Cq >40. DIA: diagnosis, CR:
complete remission, R: relapse, *: clinical status unknown.

Summary and Conclusions: The fraction of quantifiable patients using these
assays reflects the presence of multiple translocation breakpoints within the
BCL1 and BCL2 loci. As the assay is based on consensus primers the time-
consuming process of designing and optimizing patient-specific qPCR assays
is avoided, and the sensitivity is still down to 10-5. Hence, the present qPCR
assays for t(11;14) and t(14;18) show a high degree of sensitivity and specifici-
ty and hold great potential as an easily applicable methodology for MRD quan-
tification.

P833

COMPARISON OF NEXT-GENERATION SEQUENCING AND ASO-PCR
METHODS FOR MRD DETECTION IN MANTLE CELL LYMPHOMA
G Koval1, N Fulton1, F Pepin2, J Zheng2, M Faham2, L Kaplan3, W Stock1,*
1University of Chicago, Chicago, 2Sequenta, Inc., South San Francisco, 3Uni-
versity of California San Francisco, San Francisco, United States

Background: The prognostic value of MRD detection using allele-specific
oligonucleotide (ASO)-PCR has been demonstrated in mantle cell lymphoma
(MCL) patients treated with autologous stem cell transplant (ASCT) or with
chemotherapy alone (Pott et al., Blood 2010). ASO-PCR requires preparation
of clonotype-specific primers for each individual which is laborious and time-
consuming. We developed the LymphoSIGHT™ platform, a high-throughput
sequencing method, which universally amplifies immune receptor gene seg-
ments and can identify all lymphoma-specific sequences at diagnosis, allow-
ing monitoring of disease progression during therapy (Faham et al., Blood
2012). 
Aims: In this study, we compared the sequencing and ASO-PCR methods for
measuring MRD in follow-up samples from 22 MCL patients.
Methods: Using the sequencing assay, we analyzed diagnostic blood and
bone marrow samples from 22 MCL patients for clonal rearrangements of
immunoglobulin (IGH-VDJ, IGH-DJ, IGK) genes. Clonal rearrangements had
been previously detected in all 22 patients using ASO-PCR methods. We
assessed MRD at the IGH and/or IGK locus in 159 follow-up samples, and
analysis of the concordance between MRD results obtained by the sequenc-
ing method and ASO-PCR is ongoing. 
Results: Sequencing detected the presence of a high-frequency clonal
rearrangement of at least one receptor (“calibrating receptor”) in 100% of the
22 MCL patients; 20 patients had at least 2 calibrating receptors at diagnosis,
and 2 patients had 3 calibrating receptors. Following the identification of a cal-
ibrating receptor, we analyzed follow-up samples for the presence of MRD.
Sequencing detected MRD levels of >10% in 1 sample, 1-10% in 3 samples,
0.1-1% in 8 samples, 0.01-0.1% in 7 samples, 0.001-0.01% in 21 samples,
and <0.001% in 23 samples. MRD was undetectable by sequencing in 96 sam-
ples. 
Summary and Conclusions: This high-throughput sequencing method
enables MRD detection without the need for development of patient-specific
reagents. Concordance data between sequencing and ASO-PCR will be pre-
sented. 

P834

NR4A1 MEDIATED APOPTOSIS SUPPRESSES LYMPHOMAGENESIS IN A
XENOGRAFT MOUSE MODEL
A Deutsch1,*, B Rinner2, M Pichler3, K Wenzl1, S Reitter1, K Troppan1,
C Beham-Schmid4, P Neumeister1
1Hematology, 2Centre for Medical Research, 3Oncology, 4Pathology, Medical
University Graz, Graz, Austria

Background: NR4A1 (Nur77) and NR4A3 (Nor-1) are two members of the
orphan nuclear receptors (NRs) whose function as critical tumour suppressor
genes was demonstrated by the rapid development of acute myeloid leukemia
(AML) in the NR4A1 and NR4A3 double knock out mouse and by their reduced
expression in leukemic blasts from human AML patients.
Aims: The aim of our study was to comprehensively investigate NR4A1 and
NR4A3 expression and function in lymphoid malignancies.
Methods: NR4A1 and NR4A3 expression were determined on mRNA- and
protein levels in most lymphoid malignancies of B cell type by semi-quantitive
RQ PCR, Western Blot and immunohistochemical analyses. For functional
characterization NR4A1 was over expressed in a Sc-1 lymphoma cell line by
using an inducible lentiviral construct followed by apoptotic assays (cleaved cas-
pase3, Sub-G1 peak determination, and the Annexin V staining) and by
xenograft mouse experiments.
Results: We found a more than 50% reduced expression of both, NR4A1 and
NR4A3 in B-CLL (71%) in follicular lymphoma (FL) (70%), and in diffuse large
B-cell lymphoma (DLBCL) (74%). In aggressive lymphomas (DLBCL, FL III) low
NR4A1 expression was significantly associated with a non-germinal centre B-
cell subtype and with poor overall survival. To investigate the function of NR4A1
in lymphomas, we over-expressed NR4A1 in the lymphoma cell line Sc1 by
using an inducible lentiviral expression system. Induction of NR4A1 expression
led to a significantly higher proportion of induced Sc1 cells undergoing apop-
tosis as demonstrated by caspase 3-, DNA cleavage and Annexin V staining.
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To test the tumor suppressor function of NR4A1 in vivo, the stably transduced
Sc1 lymphoma cell lines were further investigated in the NOD scid gamma
(NSG) mouse model. Induction of NR4A1 in Sc1 abrogated tumor growth in the
NSG mice, in contrast to vector control- and uninduced Sc1 cells, which formed
massive tumors.
Summary and Conclusions: Our data suggest that NR4A1 has a pro-apop-
totic function in aggressive lymphoma and defines NR4A1 as novel tumor
supressor involved in lymphoma development.

P835

EZH2 EXPRESSION DETERMINED BY IMMUNOHISTOCHEMISTRY DOES
NOT CORRELATE WITH THE PRESENCE OF EZH2 MUTATIONS IN A
SERIES OF DIFFUSE LARGE B-CELL LYMPHOMAS (DLBCL)
M Garcia1,*, C Fernandez-Rodriguez1, B Casado1, M Baró1, A Puiggros1,
M Salido1, A Alamo1, E Gimeno2, B Sanchez-Gonzalez2, B Espinet1, S Serra-
no1, A Salar2, B Bellosillo1
1Pathology, 2Hematology, Hospital del Mar, Barcelona, Spain

Background: Advances in DNA sequencing technology have recently enabled
the characterization of genomes and transcriptomes at sufficient resolution for
identification of somatic point mutations that are involved incancer. This knowl-
edge has led, not only to enhance understanding of the mechanisms of patho-
genesis, but also to improve the treatment of these patients by designing drugs
that specifically act on these targets. Somatic mutations of EZH2 have been
involved in cancer and lymphomagenesis by affectingthemechanisms impli-
cated in the regulation of gene expression. Gain-of-function mutations involv-
ing Y641 amino acid have been described in B-cell lymphomas derived from
follicle germinal center cell phenotype (GCB) including follicular lymphoma (FL)
(7%) and diffuse large B-cell lymphomas (DLBCL) of GCB type (22%). More
recently, mutations in the A677 amino acid have been reported in a B-cell lym-
phoma cell line.
Aims: Our aim was to study the mutational status of EZH2 gene in a series of
DLBCL, and to correlate the mutational status with EZH2 expression by
immunohistochemistry in the neoplastic cells. In addition, we correlated the
mutational status of EZH2 gene with clinical characteristics at presentation and
follow-up.
Methods: We included 111 cases of DLBCL diagnosed between 2000 and
2011 according to WHO 2008 diagnostic criteria, corresponding to 61 DLBCL
of GCB type and 50 DLBCL of the activated B-cell type (ABC). EZH2 mutation-
al study was assessed in DNA extracted from paraffin-embedded tumour tis-
sue. Regions where mutations have been previously described (amino acids
Y641 and A677 of EZH2 gene) were analysed by Sanger sequencing. Expres-
sion of EZH2 protein was performed by immunohistochemistry using clone
SP129 (Ventana Medical Systems, Tucson, AZ) in 27 cases, 14 EZH2 mutat-
ed and 13 EZH2 unmutated, using the detection system of Optiview BenchMark
XT (Ventana Medical Systems).
Results: Of the 111 cases included, 14 samples had mutations in the EZH2
gene (12.6%) (GCB type in 11 cases and ABC type in 3 cases). In all cases,
mutations were detected in the aminoacid Y641 (Y641D:n=7, Y641S:n=4,
Y641H:n=3, Y641D:n=1). No mutations were observed in the A677 position.
Inmunohistochemical analysis of EZH2 expression showed positivity in neo-
plastic cells in all cases examined (n=27) with no qualitative or quantitative
differences regardless of EZH2 mutational status. Mutational status of EZH2
gene was not associated with the following clinicopathologic characteristics:
age >60 years, gender, Ann Arbor stage, International Prognostic Index (IPI),
ABC-GCB type. Overall survival at 3 years was inferior in high or intermedi-
ate-high IPI patients when compared with low or intermediate-low IPI cases
(46% vs 79%, P=0.005), but no differences in survival were observed
between patients with mutated and unmutated EZH2 gene (80% vs 59%,
respectively, P=0.376). 
Summary and Conclusions: In our series, EZH2 mutations were present in
the 12.6% of cases, with higher prevalence in the GCB subgroup (18%) but
were also observed in the ABC profile (6%). All mutations were detected in the
aminoacid Y641 of the EZH2 gene. No differences were seen between the
mutational status of EZH2 and the pattern of EZH2 protein expression deter-
mined by immunohistochemistry in the tumor tissue. Finally, mutational status
of EZH2 gene was not associated with clinicopathologic characteristics and did
not have influence on outcome.

P836

DLBCL BIOLUMINESCENT XENOGRAFT MODEL FOR NON-INVASIVE
FOLLOW-UP OF ANTITUMOR EFFECT 
M Moreno1,2,*, R Bosch3, M Céspedes1,2, J Sierra3, R Mangues1,2, I Casanova1,2
1Oncogenesis and Antitumor Group (GOA-HSCSP), Hospital de la Santa Creu
i Sant Pau, 2Networking Research Centre on Bioengineering, Biomaterials and
Nanomedicine (CIBER-BBN), 3Department of Hematology, Hospital de la San-
ta Creu i Sant Pau, Barcelona, Spain

Background: Diffuse large B cell lymphoma (DLBCL) is the most common non-

Hodgkin lymphoma subtype. Addition of rituximab to the classical chemothera-
py has improved response rates. However, potential cure is achieved in only
30–50% of patients. The heterogeneous nature of DLBCL and the lack of appro-
priate animal models are obstacles to further understand the pathology and to
identify new drugs for this disease. Although xenograft models of DLBCL are
widely used to test new drugs against this neoplasia, most of them are subcuta-
neous xenografts which do not show a disseminated disease. We describe bio-
luminescent and disseminated xenograft models of both Germinal Center B cell
(GCB) and Activated B Cell (ABC) subtypes of DLBCL. As described previous-
ly by our group, the subcutaneous conditioning increased GCB-DLBCL cells
capacity to engraft and disseminate. Hence, we performed a subcutaneous pas-
sage of the cells before their intravenous injection in mice. The dissemination of
the disease was non-invasively followed by in vivo imaging.
Aims: To develop bioluminescent xenograft mouse models of GCB and ABC
and to validate the DLBCL models using cyclophosphamide
Methods: Toledo (CGB) and RIVA (ABC) DLBCL cell lines expressing GFP-
Luciferase (GL) were subcutaneously injected in 6-10 female NOD/SCID mice.
Tumors (600 mm3) were extracted and disaggregated. Then, 12-20 mice were
randomly divided in two groups and intravenously injected with cultured in vit-
ro cells (Toledo GL or RIVA GL) or with the subcutaneously-conditioned cells
(Toledo-GL-Sc or Riva-GL-Sc). For cyclophosphamide treatment, mice were
injected with subcutaneously-conditioned Toledo-GL-Sc cells and randomized
in two groups. Drug (60mg/mL) or vehicle was intravenously injected every 2
days for a total of 7 administrations. In vivo images of bioluminescence were
taken using IVIS Imaging System once a week.
Results: 1) Subcutaneous passage of Toledo-GL and RIVA-GL cell lines
increases aggressiveness: Mice injected intravenously with RIVA-GL-Sc cells
showed higher engraftment and dissemination rate than the RIVA-GL intra-
venously injected group; a significant increase of dissemination to lymph
nodes, bone marrow and central nervous system was detected (Figure 1).
Aggressiveness of the Toledo-GL-Sc cells also increased with the subcuta-
neous conditioning. Survival of mice was significantly decreased when lym-
phoma cells were submitted to the subcutaneous passage (Kaplan-Meier
survival curves not shown). 2) Generation of xenograft bioluminescent mouse
models of GCB and ABC DLBCL: The intravenously injected cells, Toledo-
Sc and RIVA-Sc, generated a disseminated disease in NOD/SCID mice. As
observed in Figure 2, most mice showed lymph node and bone marrow infil-
tration. Macroscopic infiltration was observed mostly in cervical, caudal,
inguinal and renal lymph nodes. When tissues were analyzed microscopical-
ly, multiple lymph nodes, bone marrow and central nervous system infiltra-
tion was observed in most mice (Figure 2D-F) corresponding with the biolu-
minescent images (Figure 2C). As observed by immunohistochemistry, the
infiltrated lymph nodes were CD10+ in Toledo-GL injected mice and CD10-
, BCL6+, MUM1+ in RIVA-GL injected mice, confirming its germinal center
and activated phenotype, respectively. 3) Validation of DLBCL biolumines-
cent xenograft model using cyclophosphamide: In order to validate the DLB-
CL bioluminescent mouse model, cyclophosphamide (Genoxal®) or vehicle
were administered to mice. The bioluminescence images (Figure 3) showed
decreased dissemination of cells in the treated group. In addition, mice sur-
vival significantly increased with cyclophosphamide treatment (Kaplan-Meier
survival curves not shown). 

Figure 1.
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Figure 2.

Figure 3.

Summary and Conclusions: We have successfully generated biolumines-
cent xenograft mouse models for the study of GCB and ABC-DLBCL. Our
xenograft mouse models were successfully validated with a drug which is rou-
tinely given to patients. The obtained models may be helpful to study the mech-
anisms of dissemination in DLBCL pathology and to non-invasively monitor the
effect of new therapies in the context of a disseminated disease.

P837

BLOOD AND LYMPHATIC MICROENVIRONMENT, MACROPHAGE COM-
PONENT AS PROGNOSTIC MARKERS IN FOLLICULAR LYMPHOMA
E Nesterova1,*, S Kravchenko1, A Kovrigina1, E Gemdjian1
1Moscow, National Research Center for Hematology, Moscow, Russian Fed-
eration

Background: Follicular lymphoma (FL) has considerable clinical heterogene-
ity. There is a need for easily quantifiable prognostic biomarkers. There is no
consensus on the prognostic significance of microvessel density and number
of macrophages.
Aims: To characterize the blood and lymphatic microvessel density, the num-
ber of macrophages of tumor tissue basing on immunohistochemical study
(IHC) of sections from paraffin blocks of lymph nodes biopsies in two groups
of patients with different clinical course.
Methods: The study included 59 patients with follicular lymphoma: 39 women
(67%) and 20 men (33%). The mean and median age was 53 years (range: 27-
83 years). 49 patients were observed in the National Research Center for
Hematology (Moscow) from April 2001 to May 2011 and 10 patients - in Can-
cer Research Center (Moscow) at the same period of time. The first group–good
outcome (1) included 28 patients followed during 2 years or more without ther-
apy; with remission of the underlying disease; with relapse in five or more years
from the start of their treatment (late relapse). The second group–poor out-
come (2) included 31 patients who died due to tumor progression in the first 1-
2 years from the time when this diagnosis was put; with resistance to the pas-
sage of the tumor; with relapsed FL in the first year from the start of treatment
(early relapse). Patients in both groups received the same initial treatment. The
vascularization of tumor tissue was assessed by IHC on sections from paraf-

fin blocks of tumor biopsies of lymph nodes. For the visualization of blood and
lymphatic vessels antibodies CD34 and D2-40 were used. CD34 is an endothe-
lial marker of bloodvessels. D2-40 is a new lymphatic marker (podoplanin),
which recently was found to express at a high level in lymphatic endothelial
cells. CD68 is a marker, which is used to visualize activated macrophages.
Morphometric analysis was performed using light microscopy and a digital cam-
era Leica (vol. × 40). The pictures are processed by a computer program
“VideoTesT-Morphology 5.2” in order to estimate the specific area of vessels
in relation to the tumor tissue (%) during the researcher’s visual inspection.
IHC - specimen evaluation was carried out using a Table of random numbers.
Counting the number of macrophages was realized by using light microscopy
(magnification × 40) in nodular, nodular and diffuse areasof tumor growth.
Macrophages were counted on 1 mm2 of tumor tissue. The number of positive
cells was determined intrafollicular and interfollicular space.
Results: 5-year OS rate in group 1 was significantly higher than in group 2
(83±7% vs 28±13%; P=0,03) (Figure 1A). Evaluation of the specific area of
blood and lymph vessels was conducted in two comparable groups. The spe-
cific area of blood vessels in group 2 was significantly higher than in group 1:
0,04 (95% CI, 0,03-0,05) vs 0,02 (95% CI, 0,01-0,03) (Figure 1B). The specif-
ic area of the lymph vessels in group 2 was significantly higher than in group
1: 0,06 (95% CI, 0,04-0,07) vs 0,03 (95% CI, 0,01-0,04) (Figure 1C). The num-
ber of CD68 - positive macrophages with nodular and diffuse growth of tumor
in group 2 was significantly higher than in group 1: 800 (95% CI: 380–1222) vs
79 (95% CI: 10–566) (Figure 1D). 

Figure 1.

Summary and Conclusions: The microvascular density can be estimated
using the markers CD34 and D2-40. Our results demonstrate an association
between prognosis and angiogenic sprouting and reveal higher angiogenic
activity in the poor prognostic group. The higher number of macrophages is also
associated with a worse prognosis. Probably, these results will let determinate
the nature of the follicular lymphoma.

P838

ANALYSIS OF SOX11, SOX4 AND SOX12 IN MANTLE CELL LYMPHOMA
B Sander1,*, A Wasik2, M Lord2, X Wang3, F Zong4, P Andersson5, E Kimby6,
B Christensson1, M Karimi6
1Laboratory Medicine, Pathology, Karolinska Institutet and Karolinska Univer-
sity Hospital, 2Laboratory Medicine, Pathology, Karolinska Institutet, Stock-
holm, 3Center for Primary Health Care Research, Lund University Hospital,
Lund, 4Karolinska Institutet, 5Hematology, Stockholm South Hospital, 6Medi-
cine, Center for Hematology, Karolinska Institutet and Karolinska University
Hospital, Stockholm, Sweden

Background: The related transcription factors SOX11, SOX4 and SOX12
share significant homology at the gene and protein level and are classified as
the SOXC family. In mantle cell lymphoma (MCL), SOX11 is expressed in
approximately 90% of cases. Lack of SOX11 expression has been associated
to a different biological behavior in MCL. Little is known on how SOX4 and
SOX12 are expressed in SOX11 positive and SOX11 negative MCL. SOX11
has been suggested to be epigenetically regulated in lymphoma, but there are
partly conflicting results considering the role of promoter methylation.
Aims: To investigate the role of promoter methylation in SOX11 expression. To
investigate how SOX4 and SOX12 are expressed in SOX11 positive and
SOX11 negative MCL.
Methods: Expression of SOXC transcription factors was analyzed by Q-PCR
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in primary MCL (n=29), in MCL cell-lines (n=4) and in non-malignant lymph
node, spleen and peripheral blood B lymphocytes (PB). These samples were
also investigated for promoter methylation using McrBC-digestion and pyrose-
quencing. The expression of SOXC transcription factors in MCL cell lines was
also investigated after treatment with 5-azacytidine.
Results: SOX11 was expressed in all but three primary MCL (median 500-fold
expression compared to PB) and in 3/4 MCL cell lines while non-malignant lym-
phocytes lacked SOX11 expression. SOX4 was variably expressed; 13/29
MCL expressed lower levels and 10/29 expressed higher SOX4 levels than PB.
SOX12 was expressed at higher levels in 27/29 MCL compared to PB. Three
SOX11 negative primary MCL all expressed SOX12. In SOX11 positive MCL
there was a highly significant correlation between expression of SOX4 and
SOX11 (Spearman´s correlation coefficient 0,56; P<0,005) and between
SOX12 and SOX11 (Spearman´s correlation coefficient 0,63; P<0,005). The
promoter region of SOX11 was hypomethylated in SOX11 positive MCL as
well as in non-malignant B-lymphocytes and heterogeneously methylated in the
three SOX11 negative MCL cases. Treatment with 5-azacytidine reduced
SOX11 expression in 2/3 SOX11 positive MCL cell lines and induced expres-
sion of SOX4 but not SOX11 in the SOX11 negative MCL cell line JVM2.
Summary and Conclusions: SOX11 expression in MCL is not regulated by
promoter methylation but methylation at other sites might be of importance for
sustaining high SOX11 expression levels. SOX12 are expressed at higher lev-
els in SOX11 positive and SOX11 negative MCL compared to non-malignant
lymphocytes. Finally, the expression of SOXC transcription factors is strongly
correlated in SOX11 positive MCL. This might be highly biologically relevant
since the members of the SOXC family have been reported to activate similar
target genes.

P839

HIV ASSOCIATED DOUBLE–HIT B-CELL LYMPHOMAS PREFERENTIAL-
LY INVOLVE THE MYC AND BCL6 GENE LOCI
P Willem1,*, Y Perner2, T Wiggill3
1Haematology and Molecular Medicine, National Health Laboratory Service,
Faculty of Health Science University of the Witwatersrand, 2Anatomical Pathol-
ogy, National Laboratory Service, 3Haematology and Molecular Medicine,
National Health Laboratory Service, Faculty of Health Science University of the
Witwatersrand, Johannesburg, South Africa

Background: Double-hit (DH) lymphomas have recently attracted attention
due to their aggressiveness, their possible under diagnosis previously and the
need to better characterize these disease in order to develop novel treatment
strategies. A number of case studies and case series on DH lymphoma show
that these diseases are very aggressive, are often classified as lymphomas with
features intermediate between diffuse large B-cell lymphoma (DLBCL) and
Burkitt lymphoma (BL) and typically have translocations of the MYC and BCL2
genes which partner with the immunoglobulin loci. Double hits involving MYC
and BCL6 translocations are much more rarely described in the international
literature. HIV infection significantly increases the risk of developing high grade
B-cell lymphoma. These often present with atypical features posing challenges
in diagnosis. In particular, lymphomas presenting with L3-like morphology have
other features that best fit the diagnosis of the intermediate class of lymphoma
introduced in the WHO 2008 classification (B-Cell lymphoproliferative disorder,
NOS, with features intermediate between BL and DLBCL). 
Aims: To characterize the clinical, morphological, immunological and cytoge-
netic features of HIV associated double-hit B-cell lymphoma. 
Methods: Reports of patients who presented with HIV-associated high grade
B-Cell Lymphoma (particularly Burkitt-like and atypical Burkitt lymphoma
/leukaemia), between 2008 and 2012 were reviewed for the presence of DH
lymphoma on cytogenetic/FISH analysis. Cytogenetics studies were performed
using standard methods and GTG banding, chromosomes were classified
according to ISCN 2013. Fluorescence in situ hybridization (FISH) was per-
formed using LSI c-MYC/IGH dual colour dual fusion translocation probe and/or
LSI c-MYC dual-colour breakapart rearrangement probes, LSI BCL6 dual
colour breakapart rearrangement probes and LSI BCL2/IGH dual colour dual
fusion translocation probe. Flow cytometry and immunohistochemistry were
performed as per standard protocols.
Results: Seven patients were diagnosed between 2008-2012. This included
five adults (3 males and 2 females) with an age ranging from 25 to 41 years,
(mean age of 35 years) and two male children (6 and 7 years old respective-
ly). All patients were HIV positive and had systemic disease at presentation.
Five patients (3 adults, 2 children) had morphology/histology with a mixture of
cells of intermediate to large size best fitting the diagnosis of B-cell lymphoma
with intermediate features between DLBCL and BL. Two adults patients had a
more typical L3 morphology. A complex karyotype with more than 3 structural
and/or numerical chromosomal aberrations was seen in every patient. MYC
was rearranged in a classical t(8;14)(q24;q32) in four cases and in a variant
Burkitt translocation t(8;22)(q24;q11) in three cases. BCL6 was involved in a
t(3;14)(q27;q32) in 4 cases and in a t(3;22)(q27;q11) in 2 cases. In one case
BCL6 rearrangement was not seen on karyotype but was detected by FISH in
50% of cells. The most common additional aberration was trisomy 1 or partial
trisomy/tetrasomy for chromosome 1q. MYC and BCL6 rearrangements were

all confirmed by FISH. BCL2 rearrangement was not detected. One case had
a triple hit with a t(8;14), t(3;22) and a t(2;14)(?q33;q32) involving an unknown
partner gene on chromosome 2. Follow-up cytogenetics obtained in case 1
and2, (after 2 and 1 month respectively), revealed a rapidly evolving karyotype
reflecting the aggressiveness of the disease. Immunophenotypically all cases
had a CD19 B-cell lineage but weak CD10 and CD20 signals. Interestingly,
immunohistochemistry performed in 3 cases for CD38 and CD138 showed
weak positivity for CD38 in all 3 cases and a dim CD138 in 2 cases, with focal
positive regions in the third case. All patients had a highly aggressive course
of disease and died within few months of initial diagnosis.
Summary and Conclusions: In our serie, HIV associated DH lymphoma
occured in young people, preferentially involved MYC/BCL6 translocations and
had an aggressive course of disease with extremely poor survival. There is a
need to characterize these tumours to better understand their pathogenesis and
develop novel therapeutic strategies. 

P840

LOSS OF NIPA LEADS TO DEFECTS IN THE REPAIR OF DNA DOUBLE
STRAND BREAKS IN MICE
A Illert1,*, C Antinozzi2, H Kawaguchi3, C Peschel4, D Rooji5, S Morris3,
M Barchi2, J Duyster6
1Department of Internal Medicine I, University of Freiburg, Hematology, Onkol-
ogy and Stem cell transplantation, Freiburg, Germany, 2Department of Public
Health and Cell Biology, Section of Anatomy, University of Rome “Tor Verga-
ta”, Rome, Italy, 3Department of Pathology, St. Jude Children’s Research Hos-
pital, Memphis, TN, United States, 4Department of Internal Medicine III, Tech-
nical University of Munich, Munich, Germany, 5Center for Reproductive Medi-
cine, Academic Medical Center, University of Amsterdam, Amsterdam, Nether-
lands, 6Department of Internal Medicine I, University of Freiburg, Freiburg, Italy

Background: Regulated oscillation of protein expression is an essential mech-
anism of cell cycle control. The SCF class of E3 ubiquitin ligases is involved in
this process by targeting cell cycle regulatory proteins for degradation by the
proteasome. We previously reported the cloning of NIPA (Nuclear Interaction
Partner of ALK) in complex with constitutively active oncogenic fusions of ALK,
which contributes to the development of lymphomas and sarcomas. Subse-
quently we characterized NIPA as a F-Box protein that defines an oscillating
ubiquitin E3 ligase targeting nuclear cyclin B1 in interphase thus contributing
to the timing of mitotic entry. 
Aims: To study in vivo-function of the G2/M checkpoint NIPA in greater detail,
we inactivated the gene Nipa using a conditional knockout strategy.
Results: Nipa-deficient animals are viable, but show a lower birth rate and
a reduced body weight. Furthermore, Nipa-deficient males were sterile due
to a block of spermatogenesis during meiotic prophase. Virtually no sperma-
tocytes progress beyond a late-zygotene to early-pachytene stage and reach
an aberrant stage, with synaptonemal complex disassembly and incomplete
synapsis. Nipa-/- females are sub-fertile with an early and severe meiotic
defect during embryogenesis with extensive apoptosis in early prophase
(E13.5-E14.5).
Here we report, that Nipa-/- meiocytes exhibit persistent cytological markers for
DNA double strand break repair proteins (like DMC1, RAD51) in meiotic
prophase with more than twice as many DMC1 foci as control animals. Kinet-
ic analysis of the first wave of spermatogenesis showed increased
DMC1/RAD51 foci in Nipa-/- cells as soon as early-pachynema cells appear (13-
14 days post partum). Moreover, we show that Nipa deficiency does not lead
to a defect in meiotic sex chromosome inactivation despite epithelial stage IV
apoptosis. Nipa-deficient spermatocytes exhibit numerous abnormalities in
staining of chromosome axis associated proteins (like SYCP3 and STAG3)
indicating that chromosome axis defects were associated with compromised
chromosome axis integrity leading to overt chromosome fragmentation.
Summary and Conclusions: Taken together, the phenotype of Nipa-knock-
out mice is a definitive proof of the meiotic significance of NIPA and our results
show a new, unsuspected role of NIPA in chromosome stability and the repair
of DNA double strand breaks. 

P841

IDENTIFICATION OF DIFFUSE LARGE B-CELL LYMPHOMA (DLBCL)
SUBTYPES DEFINED BY THE EXPRESSION OF STROMAL PROTEINS
AND THEIR ASSOCIATION WITH MICRORNAS INVOLVED IN ANGIOGEN-
ESIS
N Borges1, M Conti1, T Andrade1,*, M Macedo2, M Begnami2, A Alves1,
G Colleoni1
1UNIFESP, 2Hospital do Câncer A.C. Camargo, São Paulo, Brazil

Background: The identification of subtypes of DLBCL defined by expression
of genes related to tumor stroma (Lenz et al., 2008) may determine new paths
in the treatment of these diseases using anti-angiogenic drugs. The relation-
ship of these genes with the pro-angiomiRs is still unknown. 
Aims: 1) to classify DLBCL cases according to the signature stromal-1 and stro-
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mal-2 using tissue microarray (TMA) and immunohistochemistry; 2) to evalu-
ate the expression of pro-angiomiRs in paraffin embedded tissues affected by
DLBCL and correlate them with the signatures of the tumor stroma.
Methods: 111 DLBCL (NOS and variants, all HIV negative) admitted to the Hos-
pital São Paulo between 2000 and 2010 were included in this study. Expres-
sion of CD68 (stromal-1 marker) was classified into four (0-3) levels. To ana-
lyze the expression of CD34 (MVD, stromal-2), we conducted a manual count
of microvessels in the entire field of TMA. We performed miRNA extraction
from paraffin samples using RecoverAll ™ Total Nucleic Acid Isolation Kit for
FFPE Tissues (Applied Biosystems). Real-time quantitative PCR was per-
formed using TaqMan ® Small RNA kit Assays and normalized with U18. Pro-
angiomirs miR-92a, miR-126, miR-130a, miR-210, miR-378 and miR-296 were
selected for assessment of angiogenesis and were considered differentially
expressed when tumor samples levels were 1.2 times higher or lower than nor-
mal samples. 
Results: Stromal-1cases had high expression of CD68 (scores 2-3) and low
expression of CD34 (quartiles I-II) (34.4% of cases), and as stromal-2 cases
had low expression of CD68 (scores 0-1) and high expression of CD34 (quar-
tiles III-IV) (12.5% of cases). The 38 cases that had high expression of both
CD68 and CD34 (39.6%) were additionally considered as stromal-2, due to
high MVD scores. Cases of low expression of CD68 and CD34 (13.5% of cas-
es) were not scored. We observed a statistically significant relationship between
the median expression of CD34 and Ann Arbor stage (I-II versus III-IV), with a
predominance of high MVD expression in patients with advanced stage disease
(III-IV). The median of vessels in stages I-II was 82 (range 9 to 240) and in
stages III-IV was 111 (range 12-297) (P=0.0183, Mann-Whitney). For the mark-
er CD68 (stromal-1) and for the other variables, there were no statistically sig-
nificant associations between groups. 101 of 111 initial cases were considered
suitable for analysis of microRNAs. We observed overexpression of miRNAs
miR-296, miR-378, miR-92a, miR-210, miR-130a and miR-126 in 55.5%,
50.5%, 42.6%, 30.7%, 19% and 9.9% of cases, respectively. We also observed
increased expression of miR-296 in DLBCL classified as stage III-IV (P=0.0355,
Mann-Whitney). For other variables, there were no statistically significant dif-
ferences between groups. 
Summary and Conclusions: Stromal-2 signature was found in 52.1% of cas-
es. The higher MVD in cases of DLBCL with advanced stage (Ann Arbor III-IV)
shows a possible association between angiogenesis and more aggressive/dis-
seminated disease, being a possible target for anti-angiogenic therapy in cas-
es that do not achieve a complete response with R-CHOP. The miR-296, direct-
ly responsible for decreased levels of hepatocyte growth factor and indirectly
by the upregulation of VEGFR2 and PDGFRβ, showed overexpression in 55.5%
of DLBCL and association with advanced stage disease. Our study provides
new information about the importance of the role of microRNAs in the develop-
ment of DLBCL, which can be exploited as a therapeutic target and prognos-
tic factor for patients with this malignant disease of high prevalence. (Support-
ed by FAPESP 2010/17668-6).
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DISTINCT GENE EXPRESSION PROFILES IN A CANINE MODEL OF
HUMAN DLBCL
S Bresolin1,*, P Mahmoodi1, M Gelain2, F Riondato3, M Mortarino4,
S Comazzi4, G Basso1, L Aresu5, G Te Kronnie1
1Department of Women’s and Children’s Health, University of Padova, 2Depart-
ment of Comparative Biomedicine and Food Science, University of Padua,
Padova, 3Department of Veterinary Science, University of Turin, Turin, 4Depart-
ment of Veterinary Sciences and Public Health, University of Milan, Milan,
5Department of Comparative Biomedicine and Food Science, University of
Padova, Padova, Italy

Background: Diffuse large B-cells lymphoma (DLBCL) is the most common
type of lymphoma in adults. In humans, several studies have categorized DLB-
CL lymphomas into different morphological and molecular subtypes. Gene
expression profiling provided a tool to reveal the presence of at least 3 subtypes
of DLBCL; active B-cell (ABC-DLBCL), germinal center B-cell (GCB-DLBCL),
and primary mediastinal B-cell Lymphoma (PMBL) with specific signatures cor-
relating to the clinical course of the disease. 
Aims: Evaluate the potential benefits of a canine model as an experimental plat-
form to improve treatment and evaluate new therapies for both humans and
dogs with DLBCL. In particular, the dog presents an ideal model with sponta-
neous occurrence of the disease. Indeed, Non-Hodgkin lymphoma is the most
common hematopoietic disease in dogs that shares morphological and immuno-
phenotypic features with human DLBCL and a highly aggressive course of the
disease. Here we characterized at morphological, phenotypic, and molecular
levels dogs with DLBCL to assess the factual likeness of these malignancies
between human and dog patients. 
Methods: More than one-hundred DLBCLs were collected during a three years
period (2009-2012) at the diagnostic service of the Department of Veterinary Sci-
ences and Public Health in Milan (IT). The diagnosis was based on morphologi-
cal criteria and expression of CD20, CD21 and CD79. For twenty-one dogs with
the morphological diagnosis of DLBCL that yielded high-quality extracted RNA,
gene expression profiling was performed, using Affymetrix Canine 2.0 platform

(Affymetrix, Santa Clara, CA, USA). Five samples of normal lymph nodes were also
analyzed. Data analyses were generated by R Bioconductor software and public
databases of gene signatures (http://Lymphochip.nih.gov/signaturedb/ and
http://broadinstitute.org/gsea/msigdb/index/jsp) used to cross-compare human
and dog signatures.Written informed consent was obtained from the dog owners.
Results: In dogs with DLBCL, the whole gene expression profiling analysis
identified two clusters, a minor and a major one, with distinct signatures, pro-
viding the first example of molecular subgroups in Canine DLBCL not observed
with the current standards of classification. No differences in age, gender and
breed were observed for the 2 subgroups. Pathway analysis revealed activa-
tion of different pathways; the minor clusters showed decrease of apoptosis,
DNA-damage response and down regulation of cell cycle progression genes
suggesting a link with the human GCB-DLBCL signature. Moreover, the major
cluster showed activation of NFKB2 and FUT8 genes together with a high
expression of genes related to proliferation as revealed by cross comparison
analysis between human and dog signatures, more correlated with ABC-DLB-
CL. Dogs DLBCL showed a general down-regulation of BCL-6 gene compare
to normal lymph nodes with a further difference between the two clusters. 
Summary and Conclusions: In conclusion, in this study we analyzed gene
expression profiles of dogs with DLBCL to determine if the dog with spontaneous
occurrence of the disease can represent a useful study model for human DLBCL.
We showed that as in human lymphoma molecular subtypes of DLBCL could be
distinguished also in dogs. Further studies are needed to translate the relevance
of the canine model of DLBCL to clinical research in human lymphoma. 

P843

REAL-WORLD TREATMENT PATTERNS AND OUTCOMES IN ELDERLY
PATIENTS WITH DIFFUSE LARGE B-CELL LYMPHOMA: SEER-
MEDICARE ANALYSIS 
P Hamlin1,*, S Satram-Hoang2, C Reyes3, K Hoang2, S Guduru2, S Skettino3
1Memorial Sloan-Kettering Cancer Center, New York, 2Q.D. Research, Inc.,
Granite Bay, 3Genentech, Inc., South San Francisco, United States

Background: A disproportionate number of newly diagnosed diffuse large b-
cell lymphoma (DLBCL) occurs in elderly patients
Aims: We set out to evaluate real-world treatment patterns and outcomes in
elderly patients with DLBCL in the United States.
Methods: We utilized a retrospective cohort analysis of 9333 DLBCL patients
in the linked Surveillance, Epidemiology, and End Results (SEER)-Medicare
database. Patients were diagnosed between 1/1/2000 - 12/31/2007, >66 years,
and continuously enrolled in Medicare Part A and B in the year prior to diagno-
sis. There were 4565(49%) R (rituximab) +Chemo, 2181(23%) Chemo-only,
and 467(5%) R-mono patients who initiated treatment within 3 months after
diagnosis. The remaining 2120(23%) did not receive any treatment. Statistical
comparisons were made between R+Chemo vs. Chemo-only, and R-mono vs.
No Treatment. Logistic regression modeling assessed patient characteristics
predictive of not receiving treatment. Kaplan-Meier curves and Cox proportion-
al hazards regression assessed overall survival by treatment type. The medi-
an follow-up time was 2.4 years and date of last follow-up was 12/31/2009.
Results: Patients receiving R+Chemo were slightly younger (≤75yrs: 50%
vs. 46%; P<0.05), more likely white, and married compared to those receiv-
ing Chemo-only. Patients receiving R-mono were older (>80yrs: 60% vs.
50%; P<0.01), and more likely female compared to those Not Treated). In
general, untreated patients were older at diagnosis (mean age 80 vs. 77;
P<.0001), more likely non-white (14% vs. 12%; P<.01), diagnosed at late
stage (51% vs. 44%; P<.0001), and had higher comorbidity burden than
treated patients (P<.0001). As age increased, the treatment rate significant-
ly decreased especially among patients >80yrs. In the adjusted logistic
regression model, increasing age, non-white race, male gender, higher
comorbidity score, unmarried and lower income were predictive of not receiv-
ing any treatment. The unadjusted median overall survival was 96 months
in the R+Chemo group vs. 13 months in Chemo-only group (log rank
P<.0001); and 18 months in the R-mono group vs. 2 months in the Not treat-
ed group (log rank P<.0001). Among the treated, there were more R+Chemo
and R-mono treatment cycles than Chemo-only cycles (5 vs. 4 cycles;
P<.0001) delivered in the first-line. In multivariate survival analysis, patients
receiving Chemo-only had a 2-fold increased risk of death (HR=2.20;
95%CI=2.04-2.37) compared to R+Chemo patients. Increasing age and
comorbidity score were associated with significant increases in mortality. A
higher mortality risk was noted with receipt of <6 cycles (HR=1.40;
95%CI=1.22-1.62) compared to 6 cycles. R-mono patients had a 69% low-
er risk of death (HR=0.31; 95%CI=0.28-0.35) compared to Not treated
patients. Almost identical mortality risk reductions with R+Chemo and R-
mono were also noted in a subgroup of patients >80yrs.
Summary and Conclusions: Twenty-three percent of elderly DLBCL patients
were not receiving treatment for their disease. We observed that R+Chemo and
R-mono significantly decreased mortality risk in elderly DLBCL patients relative
to chemo only and no treatment, respectively. The benefits were maintained
even among patients >80yrs, who were less likely to receive treatment. Sub-
optimal durations of curative intent therapy (<6 cycles) were found to be asso-
ciated with poorer outcomes.
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CLINICAL SYMPTOM OR SIGN-DIRECTED SURVEILLANCE CAN BE
MORE USEFUL TO DETECT RELAPSE COMPARED TO ROUTINE IMAG-
ING IN PATIENTS WITH DIFFUSE LARGE B-CELL LYMPHOMA AFTER
COMPLETE REMISSION
J Hong1, J Kim2, S Yoo1, J Ahn3, J Park1, J Hoon Lee1,*
1Department of Internal Medicine, 2Department of Nuclear Medicine, 3Depart-
ment of Laboratory Medicine, Gachon University School of Medicine, Incheon,
Korea, Republic of Korea

Background: Although the prognosis of patients with diffuse large B-cell lym-
phoma (DLBCL) has improved after introduction of rituximab, about one-third
of the patients still experience eventual disease relapse. As there exists the sec-
ond chance of cure by salvage therapy followed by autologous stem cell trans-
plantation (ASCT), the optimal follow-up strategy to detect relapse early enough
to proceed salvage therapy with maintenance of good performance status
should be established for patients who have achieved a complete remission
(CR) after frontline therapy. Despite lacking evidences, routine imaging has
been widely adopted in surveillance of patients with lymphoma after CR.
Aims: The current study aimed at analyzing the patterns and their outcomes
of out-patient department (OPD) follow-up for surveillance and evaluating the
role of routine imaging and the result of unplanned early OPD visit in patients
with DLBCL after CR.
Methods: Patients were included if they 1) diagnosed as DLBCL according to
2008 WHO criteria, 2) achieved CR by 2007 Revised Criteria after R-CHOP
immunochemotherapy with or without consolidative therapy such as radiother-
apy or ASCT, and 3) had at least 1 OPD visit for the surveillance of relapse.
Routine imaging was defined as scheduled computed tomography (CT) or
Positron Emission Tomography (PET)/CT at least 3 months prior to actual
scanning by physician without any suspicious symptom or sign of the patients.
Results: From May 2004 to Feb. 2012, 106 of 151 patients with DLBCL
(70.2%) obtained CR and fifteen of them (14.2%) experienced relapse, with a
median follow-up duration of 38.1 months. A total of 856 OPD visits (median6,
range 1-25) were recorded from the 106 patients: 501 visits (median4, range
0-15) were OPD surveillance with routing imaging (332 visits with CT alone, 94
with PET/CT alone, and 75 with both CT and PET/CT) and 322 visits (medi-
an2, range 0-14) were planned OPD surveillance with only history taking and
physical examination (Hx & P/Ex). Thirty-three visits (33/856=3.9%) were
unplanned early visit by patiensts due to any abnormal symptom or sign. Rou-
tine imaging showed a perfect sensitivity and negative predictive value but low
positive predictive value (PPV) due to frequent false-positive visits. Six of sev-
en patients with false-positive routine CT scan and 17 of 23 patients with false-
positive surveillance PET/CT received unnecessary further evaluation (please
see the image). Compared to planned OPD surveillance with routine imaging
(3 relapses out of 501 visits) and planned OPD visit with Hx & P/Ex (1 relapse
out of 322 visits), early visits by patients due to any symptom or sign were
highly related to disease relapse: 11 out of 33 visits (33.3%) resulted from
relapse of DLBCL. Although survival from the time of relapse was not compared
because of small sample size, no tendency of survival benefit in 3 patients
with asymptomatic detection by routine imaging was observed (Figure 1).

Figure 1.

Summary and Conclusions: Surveillance routine imaging has limited value
because of low PPV and its resultant unnecessary procedures such as addi-
tional imaging or biopsy. Considering the risk of radiation exposure, financial
cost, and anxiety of the patients (Thompson CA et al., Ann Oncol 21:2262-
2266), routine imaging seems not to be an appropriate strategy for patients with
DLBCL after CR. It is mandatory to perform thorough Hx & P/Ex, and adequate
further active investigation when a patient visit OPD earlier than planned sched-
ule and it have to be emphasized that patients should not hesitate to visit hos-
pital earlier if they have any discomfort.
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VIROLOGICAL SUCCESS IS ASSOCIATED WITH FAVORABLE PROGNO-
SIS IN PATIENTS WITH HEPATITIS C ASSOCIATED B-CELL NON-
HODGKIN LYMPHOMAS, NATIONAL ANRS HC-13 LYMPHO-C STUDY
RESULTS.
J Michot1,*, D Canioni2, C Settegrana3, H Driss4, P Rabiega4, Y Barthe4,
L Alric5, F Suarez6, B Terrier7, P Cacoub7, C Feray8, D Sibon6, S Pol9,
C Thieblemont10, B Deau-Fischer11, H Tilly12, C Haioun13, A Felim4, A Des-
gouilles4, Chavez14, F Khac3, H Merle-Beral3, Y Taoufik14, F Carrat4, F Davi3,
O Hermine15, C Besson16
1Medecine Interne et Immunologie Clinique, Assistance Publique des Hopitaux
de Paris, CHU Kremlin Bicêtre, Le Kremlin Bicetre, 2Anatomopathologie, Assis-
tance Publique des Hopitaux de Paris, CHU Necker, 3Hematologie biologique,
Assistance Publique des Hopitaux de Paris, CHU Pitie Salpetriere, 4Epidemio-
logie des maladies infectieuses, Unite INSERM 707, Faculté de Médecine Saint
Antoine, Paris, 5CHU Toulouse, Toulouse, 6Hematologie Adulte, Assistance
Publique des Hopitaux de Paris, CHU Necker, 7Internal Medicine, Assistance
Publique des Hopitaux de Paris, CHU Pitie Salpetriere, Paris, 8Hepatologie adul-
te, CHU Nantes, Nantes, 9Hepatologie adulte, Assistance Publique des Hopitaux
de Paris, CHU Cochin, 10Hematologie Adulte, Assistance Publique des Hopitaux
de Paris, CHU Saint Louis, 11Hematologie Adulte, Assistance Publique des Hopi-
taux de Paris, CHU Cochin, Paris, 12Hematologie Adulte, Centre Henri Becque-
rel, Rouen, 13Hematologie Adulte, Assistance Publique des Hopitaux de Paris,
CHU Henri Mondor, Créteil, 14Hematologie et immunologie biologique, Assistan-
ce Publique des Hopitaux de Paris, CHU Kremlin Bicêtre, Le Kremlin Bicetre,
15Hepatologie adulte, Assistance Publique des Hopitaux de Paris, CHU Necker,
Paris, 16Hematologie clinique et biologique, Assistance Publique des Hopitaux
de Paris, CHU Kremlin Bicêtre, Le Kremlin Bicetre, France

Background: Hepatitis C virus (HCV) associated B-cell non-Hodgkin lym-
phomas (B-NHL) are a model of lymphoma induced by chronic antigenic stim-
ulation. Lymphomagenesis mechanisms and treatment management remains
matter of debate.
Aims: The national Lympho-C study collected clinical and biological data from
HCV associated B-NHL aiming to better understand lymphomagenesis, treat-
ment and outcome.
Methods: Adult patients with B-NHL and active HCV infection were included
in this observational multicenter study. Patients co-infected with HIV could not
be included. Data were collected from patients with either ongoing (prospec-
tive) or past (retrospective) history of HCV associated B-NHL. Cytological and
histological samples were collected for centralized review and molecular analy-
ses. Informed consent was required for each patient.
Results: Between 2006 and 2012, 138 consecutive patients were enrolled in 26
French hospitals. Subsequently 13 patients were excluded from analysis. 59 out
of 125 (47%) patients were included at B-NHL diagnosis. At lymphoma diagno-
sis, median age was 61 years IQ25-75[50-71] and genderratio was 0.9. Genotype
HCV distribution was genotype 1 (51%), 2 (19%), 3 (9%), 4(10%), 5 (1%) or
unknown (10%). Median delay between HCV infection and B-NHL diagnosis was
25 years IQ25-75[21-31] (unknown in 41/125 patients). Cyto-histological pattern
was: diffuse large B cell lymphoma (DLBCL): 49/125 (39%), marginal zone lym-
phoma (MZL): 48/125 (38%), follicular lymphoma: 16/125 (13%) and others types
13/125 (10%). Among DLBCL, 17/49 (35%) were transformed from underlying
indolent lymphoma. Patients in DLBCL group displayed frequent digestive tract
(17/49; 35%) and hepatic (11/49; 22%) involvements. Patients in MZL group
showed frequent spleen (23/48; 48%) and hepatic (13/48; 27%) involvements.
The MZL patients had higher levels of rheumatoid factors (P=0.001) and more
frequent mixed cryoglobulinemia vasculitis (11/48; 23%) (P=0.042). Median fol-
low-up since lymphoma diagnosis was 31 months IQ25-75[19-71]. At the end of
follow-up, 79/125 (63%) had received antiviral therapy since lymphoma diagno-
sis, and sustained virological response (SVR) was obtained in 48/79 (61%). Sig-
nificant association was shown between SVR and hematological response in
LZM group (P<0.001) but not in DLBCL group (P=0.83). However in the overall
population, patients with SVR had better event free survival (EFS) (P=0.06) and
overall survival (OS) (P=0.006) than patients without SVR (Figure 1). During the
follow-up, 16 (13%) deaths were recorded, related to lymphoma progression
(n=7), infection (n=5), cirrhosis (n=3) or cardiovascular disease(n=1).

Figure 1. Impact of virologic response on HCV associated B-NHL prognosis.
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Summary and Conclusions: This study underlines the heterogeneity of HCV
associated B-NHL subtypes, with predominance of DLBCL and LZM. Virological
success and hematological response are associated among LZM patients. More-
over, virological success appears to improve prognosis of HCV associated B-NHL
patients.

P847

HIGH-DOSE METHOTREXATE, HIGH-DOSE CYTARABINE AND TEMO-
ZOLOMIDE FOR THE TREATMENT OF PRIMARY CENTRAL NERVOUS
SYSTEM LYMPHOMA 
M Salamoon1,*, T Hussein2, M Kenj3
1medical oncology, al Bairouni university hospital, 2pathology, Tishreen hospi-
tal, 3biology, mazen kenj lab, damascus, Syrian Arab Republic

Background: treatment of primary central nervous system lymphoma (PCNSL)
associates with low response and survival rates using conventional radio and
chemotherapy.Due to its favorable toxicity profile,Temozolomide has emerged
as a new option for the treatment of PCNSL.In this study we report a consec-
utive series of PCNSL patients treated with an innovative regimen combining
high-dose of both Cytarabine and Methotrexate with Temozolomide without
Radiotherapy or intra-thecal chemotherapy
Aims: to evaluate a new intensive chemotherapy with a new drug Temozolo-
mide,trying to assess response rate and progression free survival and if the
results are promising we are aiming ate evaluating the overall survival rate at
5 years taking into consideration the toxicity profile.The study was performed
at al Bairouni university hospital and al Shahbandar medical center in Damas-
cus (SYRIA).
Methods: we have included 40 patients under 60 years old newly diagnosed with
PCNSL histologically confirmed by a reference pathologist,biopsies were also cul-
tured and Karyotype was performed for almost all patients.An induction chemother-
apy was started (Methotrexate 3 gr/m2 infused over 12 hours on day 1+Cytara-
bine 3 gr/m2 twice daily,short infusion on day 1+Temozolomide 100 mg/m2 from
day 2 through day 6).A total of 6 cycles were given on a monthly basis.
Results: among the 40 patients included in the study,a complete response
was observed in 34 patients (85%) versus a partial response seen in the remain-
ing 6 patients (15%).Disease was progressed in 8 out of 40 patients (20%)
while 31 patients were still living after 5 years making the overall survival reach-
ing (77%).Grade II nephrotoxicity was observed in 2 patients while grade II and
IV hematologi toxicity were seen in 5 patients.
Summary and Conclusions: our study has reached the 5-years overall sur-
vival comparing with other regimens not exceeding 35 months taking into con-
sideration the lack of both radiotherapy and intra-thecal chemotherapy,also the
good toxicity profile makes it an acceptable regimen.However,more prospec-
tive studies are warranted to confirm or reject such results.

P848

MALE SEX EVOLVES AS A SIGNIFICANT RISK FACTOR IN DLBCL
TREATED WITH RITUXIMAB ONLY IN ELDERLY, BUT NOT IN YOUNG
PATIENTS: CORRELATION WITH RITUXIMAB (R) PHARMACOKINETICS 
M Pfreundschuh1,*, C Mueller2, S Zeynalova3, G Held1, V Poeschel1, C Zwick1,
T Rixecker1, N Schmitz4, N Murawski1
1Internal Medicine I, Saarland University Medical School, Homburg, 2Pharma-
cology, University of Cologne, Cologne, 3IMISE, University of Leipzig, Leipzig,
4Hematology/Oncology, Asklepios Hospital St. Georg, Hamburg, Germany

Background: Sex and weight influence R clearance in elderly DLBCL patients
(Mueller et al., Blood 2012).
Aims: Therefore, we now investigated the influence of sex and weight on R
pharmacokinetics and outcome in young DLBCL patients.
Methods: We analyzed the impact of sex on R pharmacokinetics and outcome
of 1222 elderly pts of the RICOVER-60, 823 young (18 to 60 years) aaIPI=0,1
pts of the MInT, and 275 aaIPI=2,3 pts of the Mega-CHOEP trials. R pharma-
cokinetics was determined in 33 young and 49 elderly patients. Population
pharmacokinetic modeling was performed with nonlinear mixed-effect model-
ing software (NONMEM VI).
Results: R clearance was independent of tumor mass (IPI), but weakly correlated
(0.2, R2linear=0.045) with increasing age in male, and moderately inversely corre-
lated (-0.5, R2linear=0.207) with age in female DLBCL patients, resulting in similar
R clearances in young female and male patients (9.88 vs. 10.38 mL/h; P=0.238),
but a significantly slower R clearance in elderly males compared to females (10.50
vs 8.25 mL/h; P=0.006). In the RICOVER-60 trial, elderly females had a higher 3-
year PFS (68% vs. 61%) and OS (74% vs. 68%) than male pts. due to a greater
outcome improvement by the addition of R in females. In a multivariable analysis
adjusting for IPI, the male hazard for progression was not significantly increased
after CHOP (HR=1.1; P=0.348), but was significantly higher after R-CHOP (OR=1.6;
P=0.004). In contrast, young males treated in the MInT and Mega-CHOEP trials
benefitted as much as females from the addition of rituximab, with a similar male
hazard after CHOP and R-CHOP (HR=1.2) with no significant difference to female
patients (HRPFS=1.2, P=0.552; HROS=1.0; P=0.898).
Summary and Conclusions: While no differences in R clearance and bene-

fit from rituximab were found in young female compared to male patients, the
reduced benefit of adding R to CHOP in elderly male DLBCL pts. who have a
shorter rituximab serum half life and hence lower serum levels suggests that
this subpopulation is suboptimally dosed when R is given based on body sur-
face area at 375 mg/m2. Appropriately designed prospective DSHNHL studies
investigate whether higher R doses for pts. with a shorter R serum half life can
improve the outcome of the respective patients.
Supported by Deutsche Krebshilfe and Roche.
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THE BCL-2 INHIBITOR ABT-199 (GDC-0199) IS ACTIVE AND WELL-TOL-
ERATED IN PATIENTS WITH RELAPSED/REFRACTORY MANTLE CELL
LYMPHOMA AND OTHER NON-HODGKIN LYMPHOMAS
M Davids1,*, J. Seymour2, J Gerecitano3, B Kahl4, J. Pagel5, W. Wierda6,
M Anderson7, D Darden8, C Nolan8, L Gressick8, J Yang8, B Chyla8,
T Busman8, A Graham8,E Cerri8, S Enschede8, R Humerickhouse8, A Roberts7
1Dana-Farber Cancer Institute, Boston, MA, United States, 2Peter MacCallum
Cancer Centre, Melbourne, Australia, 3Memorial Sloan-Kettering Cancer Cen-
ter, New York, NY, 4University of Wisconsin, Madison, WI, 5University of Wash-
ington, Seattle, WA, 6University of Texas, Houston, TX, United States, 7Wal-
ter and Eliza Hall Institute of Medical Research, Melbourne, Australia, 8AbbVie
Inc., North Chicago, IL, United States

Background: New treatment options are needed for patients with relapsed or
refractory lymphomas, particularly those such as mantle cell lymphoma (MCL)
where curative options are limited. The anti-apoptotic protein BCL-2 is highly
expressed in many non-Hodgkin lymphoma (NHL) subtypes, including MCL.
Because BCL-2 plays a critical role in NHL pathogenesis and treatment resist-
ance, it is a promising target for therapeutic intervention. A first-generation
BCL-2 inhibitor, navitoclax, showed modest activity in indolent lymphoma, but
co-inhibition of BCL-xL resulted in dose-limiting thrombocytopenia, precluding
the full exploration of BCL-2 inhibition with this agent in NHL. ABT-199 is an oral-
ly bioavailable, second-generation BH3-mimetic that potently inhibits BCL-2
(Ki<0.10 nM). Unlike navitoclax, which has similar activities against BCL-2 and
BCL- xL, ABT-199 has 500-fold less activity against BCL-xL (Ki=48 nM). It
demonstrates potent activity against a variety of human cell line and xenograft
models of a range of B-cell NHL, including MCL.
Aims: The primary objectives of this phase-I dose-escalation study are to eval-
uate the safety and pharmacokinetics (PK) of ABT-199, determine a maximum
tolerated dose and recommended phase 2 dose, and assess efficacy and bio-
markers. We report results to date for patients in the R/R NHL arm.
Methods: Adult patients (pts) requiring therapy, with ECOG performance sta-
tus ≤1, and adequate marrow function (ANC ≥1.0 ¥ 109/L, Plts ≥50 ¥ 109/L)
received ABT-199 on Week 1 Day -7 (W1D-7), followed by continuous once-
daily dosing from W1D1, until progressive disease or unacceptable toxicity.
Due to concerns for potential tumour lysis syndrome (TLS), a 2 to 3 wk lead-in
period with stepwise escalation to the target cohort dose was implemented.
Evaluations include adverse events (AE; NCI-CTCAE-V4), PK parameters and
disease responses (IWG 2007 criteria). Dose cohorts up to 900 mg have been
evaluated to date.

Table 1.

Results: As of January 2013, 31 pts have been enrolled, 8 (26%) with MCL
(Table 1). The most common AEs of any grade (≥15% of pts) were nausea
(36%), diarrhea (26%), dyspepsia, vomiting, fatigue, pyrexia and cough (16%
each). Grade 3/4 AEs occurring in >1 pt were anaemia, neutropenia (4 pts
each), febrile neutropenia (2 pts) and thrombocytopenia (3 pts). Gr 3/4 throm-
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bocytopenia was not dose-dependent. Two of 14 pts in cohort 5 experienced
DLTs (Gr 3 febrile neutropenia and Gr 4 neutropenia) at the target dose of 600
mg. Gr 3 TLS was seen after the initial dose in 1 pt with bulky MCL (largest
lymph node >10 cm). 17 pts have discontinued drug: 13 due to progression, 2
due to AEs and 2 proceeded to stem cell transplantation in ongoing response.
After a single dose with high-fat meal, ABT-199 had Tmax ~ 8 hrs and T1/2 ~ 15
hrs. Food increased ABT-199 bioavailability by 3-4 fold. 
Preliminary efficacy data are summarised (Table 1).
Summary and Conclusions: ABT-199 shows a high efficacy signal in MCL,
with all 8 pts to date achieving PR. The drug is generally well-tolerated, and
shows activity in several NHL subtypes, with an overall response rate of 55%
in this R/R population. Additional dosing and scheduling modifications are being
explored in both monotherapy and combination studies in NHL to optimize the
balance between the safety and efficacy of this active new agent. Updated
results will be presented. (study status see clinicaltrials.gov).

P850

LENALIDOMIDE PLUS RITUXIMAB-CHOP21 IN ELDERLY UNTREATED
DIFFUSE LARGE B-CELL LYMPHOMA IS PROMISING: LONG TERM
RESULTS OF THE PHASE II REAL07 STUDY OF THE FONDAZIONE ITAL-
IANA LINFOMI (FIL)
A Chiappella1,*, A Castellino1, S Franceschetti1, A Carella1, I Baldi2, M Zan-
ni1, A Liberati1, M Spina1, A Tucci1, V Pavone1, A Molinari1, P Zinzani1,F
Salvi1, P Fattori1, A Zaccaria1, B Botto1, A Congiu1, M Ladetto1, M Dreyling3,
G Gaidano1, G Inghirami4, G Rossi1, U Vitolo1
1On behalf of FIL, Hematology2, Città della Salute e della Scienza, 2Unit of
Cancer Epidemiology, University and CPO Piemonte, Torino, Italy, 3Medizinis-
che Klinik III - Universität München, München, Germany, 4Department of
Pathology, Center for Experimental Research and Medical Studies, Universi-
ty of Torino, Torino, Italy

Background: Standard treatment for elderly diffuse large B-cell lymphoma
(DLBCL) patients is R-CHOP21, however up to 40% of patients fail. In the
phase I trial REAL07 conducted by FIL, 15 mg lenalidomide from day 1 to day
14 was identified as the maximum tolerated dose (MTD) in combination with
R-CHOP21,showing that the association of Lenalidomide plus R-CHOP21 (LR-
CHOP21) is safe and feasible in elderly untreated DLBCL patients.
Aims: Based on the phase I results, FIL conducted a phase II trial REAL07
aimed at evaluating efficacy of LR-CHOP21 combination. Primary endpoint
was an improvement of overall response rate (ORR) of 15% in LR-CHOP21
compared to 70% of standard R-CHOP21.
Methods: Phase II was designed according to Simon’s two stage design.
Response was evaluated according to 2007 Cheson criteria. PET scan was
mandatory at the end of the treatment; patients in partial remission (PR) who
underwent radiotherapy were considered as failure in progression free sur-
vival (PFS) analysis. Inclusion criteria were: age 60-80 FIT at the comprehen-
sive geriatric assessment; untreated CD20+ DLBCL; Ann Arbor stage II/III/IV;
international prognostic index (IPI) at low-intermediate/intermediate-high/high
(LI/IH/H) risk. Treatment plan was: R-CHOP21 plus 15 mg lenalidomide from
day 1 to 14 for 6 courses. All cases were reviewed by expert pathologists and
tissue samples were centrally collected. With the aim to correlate outcome
with cell of origin profile and biological markers, immunohistochemistry for
Hans’ and Choi criteria and gene expression profile were planned and are in
advanced status of analysis at the time of the submission of the present
abstract.
Results: From April 2010 to May 2011, 49 patients were enrolled. Clinical
characteristics were: median age 69 years (range 61-80); stage III/IV 43 (88%),
performance status >1 31 (63%), IPI IH/H 30 (61%). At the end of 6 LR-
CHOP21, ORR was 45/49 (92%). Complete remissions (CR) were 42 (86%)
and PR 3 (6%); 3 patients (6%) did not respond and one (2%) died for violent
death. At a median follow-up of 22 months, 2-year overall survival (OS) was
92% (95%CI: 79-97) and 2-year PFS was 73% (95%CI: 57-84). According to
IPI risk, 2-year PFS for IPI LI was 84% (95%CI: 59-95) and for IPI IH/H 65%
(95%CI: 41-81). PFS analysis according to cell of origin profile is ongoing.
Hematological toxicity was mild: grade III/IV thrombocytopenia occurred in 13%
of the 277 courses performed, anemia in 5% and neutropenia in 31%, with only
4% of febrile neutropenia. No grade IV extra-hematological toxicities were
observed. Grade III non-hematological toxicities were reported in 7 patients:
cardiologic, gastroenteric and renal in one patient respectively, grade III neu-
rological toxicities, sensory and motorial neuropathy in two, thromboembolic
event in one and infection in one. No toxic deaths occurred during treatment.
One patient died three months off therapy while in CR, due to aeromonas
hydrophila sepsis and multi-organ failure.
Summary and Conclusions: With a still limited follow-up time, our data com-
pare favorably with historical R-CHOP21 data. LR-CHOP21 is able to induce
a high 2-yr PFS (73%) and it is effective also in poor risk patients (65%). The
addition of lenalidomide to R-CHOP21 is safe without unexpected toxicities.
These encouraging data warrant a future phase III randomized trial comparing
LR-CHOP21 vs. R-CHOP21 in elderly untreated DLBCL.

P851

PHASE 1B STUDY COMBINING IBRUTINIB WITH RITUXIMAB,
CYCLOPHOSPHAMIDE, DOXORUBICIN, VINCRISTINE, AND PRED-
NISONE (R-CHOP) IN PATIENTS WITH CD20-POSITIVE B-CELL NON-
HODGKIN LYMPHOMA (NHL)
A Younes1,*, I Flinn2, J Berdeja3, J Friedberg4, S Alberti4, C Thieblemont5,
F Morschhauser6, P Hellemans7, B Hall8, J Smit7, D Skee9, R de Vries7,
M Todorovic10, I Khan9, N Fourneau7, Y Oki1
1MD Anderson Cancer Center, The University of Texas, Houston, TX, 2Cen-
tennial Medical Center, 3Tennessee Oncology, Sarah Cannon Research Insti-
tute, Nashville, TN, 4Wilmot Cancer Center, University of Rochester, Rochester,
NY, United States, 5Service Hemato-oncologie University P7-Diderot, APHP-
Hopital Saint Louis, Paris, 6Services Maladies du Sang, CHRU de Lille - Hopi-
tal Claude Huriez, Lille, France, 7Janssen Research & Development, LLC,
Beerse, Belgium, 8Janssen Research & Development, LLC, Spring House,
PA, 9Janssen Research & Development, LLC, Raritan, NJ, United States,
10Janssen Research & Development, LLC, Belgrade, Serbia

Background: Ibrutinib, a first-in-class oral Bruton’s tyrosine kinase inhibitor,
has demonstrated single-agent activity in a variety of relapsed or refractory B-
cell malignancies with limited toxicity, making it an appropriate drug to combine
with standard R-CHOP chemotherapy in patients with previously untreated
NHL.
Aims: The primary objective of this study was to determine the recommended
phase 2 dose (RP2D) of ibrutinib in combination with standard R-CHOP (IR-
CHOP). Secondary objectives were to assess safety, overall response rate,
pharmacokinetics, and pharmacodynamic biomarkers.
Methods: Patients received a daily oral dose of ibrutinib (280, 420, or 560 mg)
in combination with standard doses of R-CHOP (rituximab, cyclophosphamide,
doxorubicin, and vincristine on day1, and prednisone on days 1 through 5 of
each 21-day cycle for up to 6 cycles).
Results: Seventeen patients (7,4, and 6 in increasing ibrutinib doses) were
enrolled: 59% male, median age 65 (range 46-81) years, diffuse large B-cell lym-
phoma 47%, mantle cell lymphoma 29% and follicular lymphoma 24%. In the
280 mg cohort, 2 patients had dose-limiting toxicity (DLT): 1 with transient syn-
cope and 1 with periorbital cellulitis; at 560 mg, 1 patient had gastritis (grade 2).
The RP2D was established at 560 mg ibrutinib. The most common (≥20% of
patients) adverse events (AEs) were neutropenia (77%), thrombocytopenia
(65%), vomiting (59%), anemia (53%), nausea (47%), fatigue (35%), headache
(29%), constipation (24%), diarrhea (24%), and dizziness (24%). To date, 6
patients completed 6 cycles of treatment, and 2 patients discontinued treatment
(1 due to noncompliance with study drug and 1 due to non-DLT AE). At the time
of this analysis, of the 10 patients with at least one post-baseline tumor assess-
ment, the overall response rate was 100% (7 complete and 3 partial respons-
es).
Summary and Conclusions: The combination of IR-CHOP has an acceptable
safety profile. No new toxicities were noted with adding ibrutinib to R-CHOP.
An expanded 560 mg ibrutinib cohort (RP2D) is being opened to further explore
the safety and efficacy of IR-CHOP in patients with newly diagnosed diffuse
large B-cell lymphomas.

P852

PROSPECTIVE COHORT STUDY FOR SECONDARY CENTRAL NERVOUS
SYSTEM INVOLVEMENT IN DIFFUSE LARGE B-CELL LYMPHOMA
PATIENTS TREATED WITH RITUXIMAB-CHOP 
S Kim1,*, M Chang2, D Yoon3, H Eom4, Y Park5, J Kim6, S Lee7, M Kim8, Y
Do9, J Won10, Y Mun11, W Lee12, H Kang13, H Kim14, J Kwon15, J Kim16, J
Kwak17, J Kong18, S Oh19, S Lee20, J Lee21, E Park22, S Bae23, J Lee24, H
J u n 2 5 ,
Y Kim26, H Yun27, W Kim1, C Suh3
1Medicine, Samsung Medical Center, Seoul, 2Internal Medicine, Ilsan Hospi-
tal, Goyang city, 3Oncology, Asan Medical Center, Seoul, 4Internal Medicine,
National Cancer Center, Goyang city, 5Internal Medicine, Korea University Col-
lege of Medicine, 6Internal Medicine, Severance Hospital, Yonsei University
College of Medicine, Seoul, 7Internal Medicine, Dankuk University Hospital,
Chonan, 8Internal Medicine, Yeungnam University College of Medicine, 9Hema-
tology/Oncology, Dongsan Medical Center, Daegu, 10Internal Medicine, Soon
Chun Hyang University Hospital, 11Internal Medicine, Ewha Womans Univer-
sity, Seoul, 12Internal Medicine, Busan Paik Hospital, Inje University College
of Medicine, Busan, 13Internal Medicine, Korea Cancer Center Hospital, Seoul,
14Internal Medicine, Hallym University Sacred Heart Hospital, Anyang, 15Inter-
nal Medicine, Kangdon Sacred Heart Hospital, Seoul, 16Internal Medicine, St.
Vincent’s Hospital, The College of Medicine, Suwon, 17Internal Medicine, Chon-
buk National University Hospital, Jeonju, 18Internal Medicine, Wonju Christian
Hospital, Yonsei University, Wonju, 19Internal Medicine, Dong-A University
Hospital, Busan, 20Internal Medicine, Daegu Fatima Hospital, Daegu, 21Inter-
nal Medicine, Gachon University Gil Hospital, Incheon, 22Internal Medicine,
Chung Ang University Hospital, Seoul, 23Internal Medicine, Catholic Universi-
ty of Daegu School of Medicine, Daegu, 24Internal Medicine, Chonnam Nation-
al University Hwasun Hospital, Hwasun, 25Internal Medicine, Myongji Hospital,
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Kwandong University College of Medicine, Goyang city, 26Internal Medicine,
Kosin University Gospel Hospital, Busan, 27Internal Medicine, Chungnam
National University School of Medicine, Daejeon, Korea, Republic of Korea
Background: Secondary central nervous system (CNS) involvement is a seri-
ous complication encountered during the management of diffuse large B-cell
lymphoma (DLBCL) patients. Although many studies were performed to eval-
uate the secondary CNS involvement in DLBCL, the majority of data were from
retrospective analyses. Thus, there is a few data about the prospectively mon-
itored patients who were treated with R-CHOP (rituximab, cyclophosphamide,
doxorubicin, vincristine, and prednisone).
Aims: We analyzed the incidence of secondary CNS involvement in patholog-
ically confirmed DLBCL patients enrolled in the Prospective Cohort Study (Risk-
adapted Central Nervous System Evaluation in DLBCL, PROCESS study,
NCT01202448).
Methods: Patients should be treated with at least one cycle of R-CHOP, and
provide written informed consents. We assessed the risk of CNS involvement
based on previously reported risk factors: serum LDH elevation, the number of
extranodal involvements, serum albumin, bone marrow invasion, HIV positivi-
ty, the involvement of testis, breast, paranasal sinus, bone, retroperitoneal
lymph nodes, orbit, and epidural space. If patients had any of these risk fac-
tors, they underwent CSF study to screen the CNS involvement. If necessary,
brain MRI was also done. CNS prophylaxis was done with intrathecal
chemotherapy with methotrexate for patients who had positive findings of
screening evaluation or were determined to have a risk of CNS involvement
based on physicians’ decision.
Results: 600 patients were enrolled between 2010 and 2012 from 27 institu-
tions belonged to the Consortium for Improving Survival of Lymphoma. Seven
patients including withdrawal of informed consents were excluded. Thus, 593
patients were prospectively monitored with the median follow-up duration of
12.8 months. The median age was 59.5 years old (range 20-89 years), and
stage III/IV accounted for 49.2% (109/186). 208 patients (34.7%) involved two
or more than two extranodal sites including bone marrow (n=76, 12.7%) and
280 patients showed the elevation of serum LDH (46.7%). Thus, 204 patients
(34.4%) belonged to high or high-intermediate risk of the International Prognos-
tic Index (IPI). 390 patients had at least one of risk factors for CNS involvement
(65.8%), and 198 patients underwent CNS evaluation at diagnosis. The screen-
ing CNS evaluation including CSF exam and brain MRI revealed that 19 patients
initially had the evidence of CNS involvement even though they did not have
any neurologic symptoms: positive cytology (n=15) and brain parenchyma
lesion (n=4). During follow-up, 14 cases of additional CNS involvement includ-
ing brain parenchyma (n=8), leptomeningeal (n=5), and ocular invasion (n=1)
were observed. The median time to CNS event in these 14 patients was 7.5
months (range 1.2–15.9 months). Thus, 33 cases of secondary CNS involve-
ment were documented in our study population at the time of analysis (5.5%)
including 19 cases at diagnosis (3.2%) and 14 cases during follow-up (2.4%).
Out of 390 patients with any risk factors for CNS involvement, 28 patients devel-
oped CNS involvement (28/390, 7.2%) whereas only 5 cases of CNS involve-
ment were found in 203 patients without risk factors (2.5%). The univariate
analysis for evaluation of risk factors demonstrated serum LDH, the number of
extranodal involvements, bone marrow invasion, and the involvement of
retroperitoneal lymph node, breast, paranasal sinus and orbit were significant-
ly associated with CNS involvement. The high/high-intermediate risk of IPI was
also predictive of CNS involvement (P<0.05).
Summary and Conclusions: The incidence of secondary CNS involvement in
DLBCL patients treated with R-CHOP was around 5%, and a half of cases had
CNS involvement at diagnosis. Considering a particular risk of CNS involvement
of disease-related factors, risk-adapted active screening against CNS involvement
may help to improve treatment outcome of patients with DLBCL.
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INTERIM PET-CT SCAN AFTER 2 CYCLES SUCCESSFULLY PREDICTS
OUTCOME IN DLBL BUT INTRODUCES SIGNIFICANT SELECTION BIAS.
N Grigoropoulos1,*, M Prahladan2, T Hattori2, A Shaw3, H Cheow4, G Follows2
1Pathology, University of Cambridge, 2Haematology, 3Radiology, 4Nuclear
Medicine, Cambridge University Hospitals NHS Foundation Trust, Cambridge,
United Kingdom

Background: Cure rates of 60-80% have been achieved with R-CHOP in
DLBL, but robust prognostic indicators are lacking. Following reports that inter-
im PET-CT negativity after 2 chemotherapy cycles (iPET2) is strongly associ-
ated with improved PFS, we adopted iPET2 as a standard investigation in our
centre. A potential bias of iPET2 is that patients with highly aggressive disease
who die before iPET2 or are considered too frail for standard management
have not been included in recent analyses.
Aims: The aims of this study were to evaluate the predictive value of iPET2 and
investigate the possibility of patient selection bias in iPET2 patients.
Methods: We performed a retrospective study of DLBL patients treated with
R-CHOP in our centre examining the relationship of iPET2 to PFS. We then
compared outcomes of patients who had iPET2 to a historical control group to
investigate the possibility of selection bias in iPET2 patients.
Results: The first 50 patients with DLBL and iPET2 were identified, with a
median follow up of 24 months. 17 (34%) were iPET2 positive/indeterminate
and 33 (66%) were iPET2 negative. 1/33 (3%) iPET2 negative patient had
relapsed and 2/33 had died from non-NHL causes. 7/17 (41%) iPET2 posi-
tive patients had relapsed (6/7 biopsy-proven, P=0.001). At the time of analy-
sis iPET2 negative patients had a significantly better PFS than iPET2 posi-
tive patients (47 vs 24 months, P=0.009, see Figure 1).

Figure 1. PFS of iPET2 negative vs iPET2 positive patients.

There was no significant difference in OS between iPET2 negative and pos-
itive patients at this follow up point (P=NS, data not shown). Of the 7 patients
who relapsed/progressed, 1 has been salvaged and is in remission, 3 are
being palliated, 2 have died, and 1 is being salvaged. Comparing the 50
patients who received iPET2 with 301 unselected DLBL patients managed
over an 8 year period from 2004, the iPET2 patients have a significantly high-
er OS (53 vs 38 months, P=0.006, see Figure 2), indicating that iPET2
patients represent a selected group with a better prognosis.
Summary and Conclusions: These results confirm that iPET2 is valuable in
predicting outcome in DLBL, but it is important when evaluating such studies
to bear in mind that significant selection bias may be present.
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Figure 2. OS of patients receiving iPET2 vs unselected cohort.
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STAGING NEWLY DIAGNOSED LYMPHOMAS: COMPARISON BETWEEN
WHOLE BODY-MRI/DWIBS AND 18FDG-PET/CT
C Minoia1,*, M Ficco2, N Maggialetti3, C Ferrari4, F Iuele5, C Buquicchio6,
G Tarantini6, A Iacobazzi1, A Lapietra1, F Merchionne1, C Florio7, G Rubini5,
A Guarini1
1Haematology Unit, National Cancer Research Center “Giovanni Paolo II” Bari,
Italy, 2Radiology Unit, National Cancer Centre “ Giovanni Paolo II” Bari, Italy,
Bari, 3Ricerche Radiologiche s.r.l, Ricerche Radiologiche s.r.l, 4Nuclear Med-
icine Unit, Department of Interdisciplinary Medicine, University of Bari, Molfet-
ta (Bari), 5Nuclear Medicine Unit, Department of Interdisciplinary Medicine,
University of Bari, Bari, 6Haematology Unit, “San Nicola Pellegrino” Hospital,
Trani (BT), 7Radiology Unit, National Cancer Research Center “Giovanni Pao-
lo II” Bari, Italy, Bari, Italy

Background: FDG-PET/CT is currently regarded as the reference standard in
the staging of HL and high-grade NHL. It’s role is confirmed also in the stag-
ing of Follicular Lymphoma but becomes less important in other histopypes. A
recent development of MRI is whole-body diffusion-weighted imaging (DWI),
whose potential advantage over conventional MRI sequences in the evaluation
of lymphoma is the high lesion-to-background contrast possible because of
the relatively low diffusivity of lymphomatous tissue. MRI does not entail ioniz-
ing radiation and may be complementary to FDG PET/CT in the staging of
lymphoma.
Aims: The aim of this prospective study was to assess the role of whole body-
MRI/DWIBS in the staging of newly-diagnosed lymphomas (HL and NHL) in
comparison to 18F-FDG-PET/CT.
Methods: 25 consecutive pts were enrolled and underwent WB-MRI (coronal
T1-weighted, coronal STIR and axial DWIBS sequences) and 18F-FDG-
PET/CT. Axial DWIBS sequences included 3 acquisitions of b factor (0, 500,
1000). Lymph nodes larger than 10 mm in short-axis diameter, in the coronal
plane on T1- weighted and STIR images, were considered positive. The agree-
ment between WB-MRI/DWIBS and 18F-FDG-PET/CT for each of the nodal
and extranodal sites was evaluated. A statistical evaluation with the Cohen k
was performed.
Results: 18F-FDG-PET/CT showed 75 involved nodal and 10 extranodal
lesions. WB-MRI/DWIBS showed 80 nodal and 12 extranodal lesions, reveal-
ing an overstaging in 2/25 (8%) pts. In 10\25 pts we found differences in the
attribution of disease in each of the stations described. Of these 10 pts, 5 had
a diagnosis of HL, 5 of NHL (2 DLBCL, 1 FL, 1 SLL/CLL, 1 sMZL). The dis-
agreements were 21: 4 cervical, 2 mediastinum, 5 abdominal, 3 pelvic, 3
femoral stations, 4 extra-nodal sites. In 6\21 disagreements observed, 18FDG-
PET/CT was positive for lymph nodes with a diameter less than 1 cm, with neg-
ative WB-MRI/DWIBS. In 2\21 discrepancies 18FDG-PET/CT was positive,
with negative MRI, for a cervical lymph node localization with a diameter greater
than 1 cm and a bone marrow localization. In 13\21 disagreements described
MRI was positive, with negative 18FDG-PET/CT, for nodal and extra-nodal
localizations (2 cervical, 1 mediastinal, 3 abdominal, 2 pelvic, 2 femoral and 3

extranodal). Then, the two methods were concordant in the staging in 22/25
cases (88%). According to Ann Arbor criteria, the agreement was good. 2/25
(8%, 1 DLBCL and 1 SLL/CLL) patients showed a different stage with the 2
techniques, with an overstaging by WB-MRI/DWIBS (Figure 1).

Figure 1.

Summary and Conclusions: Our initial results show a good agreement
between whole-body MRI-DWI and 18F-FDGPET/CT in lymphoma staging,
both in the evaluation of nodal and extranodal involvement. Although 18F-
FDG-PET/CT remains the gold standard for lymphoma staging, WB-
MRI/DWIBS may be considered an emerging functional whole-body imaging
modality. This new technique may provide complementary information and,
due to the low toxicity profile, become a useful tool also in the follow-up.
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CENTRAL NERVOUS SYSTEM RELAPSE IN NON HODGKIN LYMPHOMA:
PROGNOSTIC FACTORS AND OUTCOME IN A COHORT OF 304
PATIENTS
J Alonso1,*, G Barreiro1, A Canovas1
1Internal Medicine, Hospital Universitario de Cruces, Barakaldo, Spain

Background: The efficiency and the criteria for prophylaxis of central nervous
system(CNS) relapse in non-Hodgkin lymphoma are not well defined. There are
conflicting results related to the heterogeneity of analysed patients. It is doubt-
ful whether Rituximab can reduce the frequency of neurological relapse
Aims: To analyse the baseline predictive variables of CNS relapse in a series
of unselected patients with clinically aggressive mature B and T cell lymphomas
(CAMBTCL), its clinical presentation and outcome
Methods: This is a prospective observational study of patients diagnosed in
our Lymphoma Unit with CAMBCL from 1988-January to 2007-December.The
follow up was maintained until 2012-December.The patients with Burkitt’s lym-
phoma, AIDS or initial neurological involvement were excluded. We evaluated
the usually related variables: bone marrow(BM) disease, two or more extran-
odal sites(E), testicular or mediastinal involvement, proximity to CNS, advanced
clinical stage or IPI, high LDH or B2microglobulin,effect of chemoprophylaxis
and, in B-lymphomas, treatment with Rituximab. We scheduled chemoprophy-
laxis (systemic or intrathecal methotrexate or cytarabine) in patients with unfa-
vorable prognostic factors (histologically affected bone marrow, elevated LDH,
testicular, mediastinal or paranasal sinuses involvement).The CNS disease
was documented by clinical data, cerebrospinal fluid (cytology and flow cytom-
etry) findings, CT or MNR, and biopsy in case of isolated brain involvement.The
CNS disease treatment included high dose methotrexate and triple intrathecal
chemotherapy, associated with other drugs in case of extraneurological dis-
ease. Statisticals Methods: Fisher’s exact test, log rank test, Kaplan Meier sur-
vival tables and Cox multivariate proportional hazard regression.The study was
approved by the hospital ethics committee
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Results: 304 patients (165 males, 139 females) were included, with median age
of 64 years:227 with diffuse large B cell lymphoma (DLBCL), 35 with mantle cell
lymphoma(MCL) and 42 with peripheral T cell lymphoma(PTCL).Involvement
of BM (histological or by flow cytometry) was ascertained in 20% of DLBCL,
65.7% of MCL and 50% of PTCL and two or more extranodal involvement(E)
was demonstrated in 32%, 43% and 40.5% respectively. Neuroprophylaxis(sys-
temic or intrathecal) was applied to 23.5% of DLBCL patients, 28,6% of MCL
and 33,3% of PTCL, and Rituximab in 47%(107 patients) of DLBCL and 51.4%
of MCL.The median observation time has been 5 years (2.8 in PTCL) and actu-
arial mean survival has been 10 years in DLBCL, 5.9 in MCL and 2.5 in
PTCL.We found neurological relapse in 12 patients with DLBCL (5%), 2 with
MCL (5.7%) and 3 (7%) with PTCL, at a median time of 8.4 months from the
diagnosis.There was meningeal involvement in 76% and brain involvement in
35% (two patients had both locations). Six relapsed patients (35%) had received
neuroprophylaxis(none with testicular involvement and one of 14 with mediasti-
nal disease).Mean actuarial survival from relapse was 4.4 months. In multivari-
ate analysis of DLBCL only two prognostically significant variables were found:
involvement of two or more extranodal areas(p:0.001; HR:12) and treatment
with rituximab (p:0.048; HR: 0.25);also in univariate analysis bone marrow
involvement (LRT: p: 0.03) and IPI advanced (LRT: p: 0.02) were significant
Summary and Conclusions: The relapse rate in our series (5.6%) is at the low
level ofthe published range.Despite a high proportion of patients with neuropro-
phylaxis, two or more extranodal involvement implies bad prognostic.On the
contrary in our patients treatment with Rituximab reduces the likelihood of neu-
rological relapse, as it has been reported in other studies
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LYMPHOCYTE COUNT AT DIAGNOSIS IN DIFFUSE LARGE B-CELL LYM-
PHOMA IN THE ERA OF IMMUNOCHEMOTHERAPY WITH RITUXIMAB: IS
1000/MM3 STILL THE BEST CUT-OFF VALUE TO USE TO DEFINE LYM-
PHOPENIA ? 
A Bari1,*, T Tadmor2,3, S Sacchi4, L Marcheselli4, E Liardo4, I Avivi3,5,
N Benyamini6, D Attias2,3, S Pozzi4, M Cox7, L Baldini8, M Brugiatelli9,
M Federico1, A Polliack10
1Department of Diagnostic, Clinical and Public Health Medicine, University of
Modena and Reggio Emilia, Modena, Italy, 2Hematology Unit, Bnai Zion Med-
ical Center, 3The Rappaport Faculty of Medicine, Technion-Israel Institute of
Technology, Haifa, Israel, 4Department of Diagnostic, Clinical and Public Health
Medicine, UNIVERSISTY OF MODENA AND REGGIO EMILIA, Modena, Italy,
5Department of Hematology & Bone Marrow Transplantation, 6Hematology &
Bone Marrow Transplantation, Rambam Medical Center, Haifa, Israel, 7Depart-
ment of Hematology, AO Sant’Andrea, La Sapienza University, Rome, 8Divi-
sion of Hematology, Fondazione IRCCS Cà Granda, University of Milano,
Milano, 9Department of Hematology, Azienda Ospedaliera Papardo, Messina,
Italy, 10Department of Hematology, Hadassah University Hospital and Hebrew
University Medical School, Jeruslaem, Israel

Background: Lymphopenia is a well-established prognostic value in advanced
Hodgkin lymphoma, and constitutes one of the parameters included in the Inter-
national Prognostic Score. In non Hodgkin lymphoma, lymphocyte counts have
mostly been evaluated in aggressive histology and low levels have been shown
to be associated with inferior overall survival.
Aims: In this multi-center collaborative study on a large cohort of 1191 patients
with diffuse large B-cell lymphoma (DLBCL) we assessed the prognostic sig-
nificance of the absolute lymphocyte count (ALC) at diagnosis, in an attempt
to verify if the widely used cut-off level of 1000 /mm3 if retained it’s prognostic
significance in the era of immuno-chemotherapy with rituximab. In addition we
also examined the possible correlation between ALC values and International
Prognostic Index(IPI).
Methods: In our research all relevant clinical and laboratory data at diagnosis
were retrieved from the medical records of consecutive untreated patients with
DLBCL followed in different centers in Haifa, Israel and Italy during 1993-2010.
After merging the data from independent but homogeneous database sources,
we were able to evaluate a final cohort of 1017 patients. The median follow up
was 48 months and the 5 year overall survival (OS) rate was 68%; 521 (51%)
patients were treated with CHOP or CHOP- like regimens in combination with
rituximab.The influence of rituximab on the prognostic power of ALC was eval-
uated by interacting ALC with rituximab use after adjusting by IPI score.
Results: The median ALC at diagnosis was 1450/mm3 (300-3730). After cor-
relation with IPI in patient groups with scores 0-1, 2 and 3-5, the median ALC
was 1645, 1347, and 1195/mm3, respectively (P<0.001). The threshold value
of ≤1000/mm3 is widely used to define lymphopenia in cases of aggressive
lymphoma. In the large study cohort the difference in terms of OS at 5 years
for patients with ALC ≤ or >1000/mm3 did not reach statistical significance
(P=0.082), with HR of 1.23 (95% CI 0.97-1.55). In multivariate analysis the
ALC level of ≤1000/mm3, after interaction with rituximab use and adjusting by
IPI score, did not have a prognostic impact, both in patients treated with
chemotherapy with or without the addition of rituximab to the combination reg-
imen (HR 1.10, 95% CI 0.79-1.52 and HR 1.09, 95% CI 0.78-1.53, respective-
ly). However when we defined lymphopenia as an ALC ≤840/mm3, (as report-
ed in our previous studies), we found that the difference in OS in all patients

with ALC ≤ or >840/mm3 was statistically significant (P=0.002). An ALC level
of ≤840/mm3 was found to be significant only in patients treated with rituximab
(P<0.001), compared to those treated with chemotherapy alone (P=0.360).
Summary and Conclusions: In this study on a large cohort of patients with
DLBCL, ALC values correlate with IPI score (decreasing values   of lymphocytes
are related to IPI high risk groups) but, unlike previous studies, ALC
≤1000/mm3did not provide convincing support for its use as a reference value
to define lymphopenia. It appears that in the rituximab era of immunochemother-
apy we need to reassess the reference cut-off value utilized for ALC, which
remains a simple but important tool to identify high–risk patients with a worse
survival in newly diagnosed DLBCL.

P857

TREATMENT OUTCOMES IN AIDS-RELATED DIFFUSE LARGE B-CELL
LYMPHOMA AT A PUBLIC TEACHING HOSPITAL IN SOUTH AFRICA
P de Witt1, T Uldrick2, D Maartens3, G Sissolak1,*
1Medicine, Tygerberg Academic Hospital, University of Stellenbosch, Cape
Town, South Africa, 2HIV& AIDS Malignancy Branch, National Cancer Institute
(NCI), Bethesda, Maryland, United States, 3Department of Anatomical Pathol-
ogy and National HealthLaboratory Services (NHLS), Tygerberg Academic
Hospital, Stellenbosch University, Cape Town, South Africa

Background: Non-Hodgkin lymphoma is the second most common acquired
immune deficiency syndrome (AIDS)-defining malignancy. Sub-Saharan Africa
is the worst affected region in the HIV pandemic, and many South Africans are
at risk of developing AIDS defining non-Hodgkin lymphomas (ADL) such as
Burkitt lymphoma (BL) or Diffuse Large B-cell Lymphomas (DLBCL). The high
frequency of ADL in this region is, in part, due to incomplete community-wide
antiretroviral coverage. Curative therapy for AIDS-related diffuse large B-cell
lymphoma (DLBCL) is feasible in settings with available combination antiretro-
viral therapy (cART). However, given limited haemato-oncology resources, out-
comes for AIDS-associated DLBCL in South Africa are unknown.
Aims: Our primary objective was to document 2-year overall survival (OS) in
South African patients with AIDS-related DLBCL treated with CHOP or CNOP at
an academic institution. Secondary objectives included evaluation of response
rates, progression free survival (PFS) and prognostic factors for death.
Methods: We performed a retrospective analysis of survival in patients with new-
ly diagnosed AIDS-related diffuse large B-cell lymphoma (DLBCL) treated at a
tertiary teaching hospital in Cape Town, South Africa with CHOP or CHOP-like
chemotherapy (January 2004 until Dec 2010). HIV and lymphoma related prog-
nostic factors were evaluated. This study was approved by the Health Research
Ethics Committee and complies with Principles of the Declaration of Helsinki.
Results: 36 patients were evaluated; median age was 37.3 years, 52.8% men
and 61.1% black South Africans. Median CD4 count was 184 cells/µL and 80%
were high-risk according to the age-adjusted International Prognostic Index.
Concurrent Mycobacterium tuberculosis infection was 25%. Two-year overall
survival (OS) was 40.5% (median OS 10.5 months, 95%CI 6.5–31.8). ECOG
performance status of 2 or more (25.4% vs 50.0%, P=0.01) and poor response
to cART (18.0% vs 53.9%, P=0.03) predicted inferior 2-year overall survival. No
difference in 2-year OS was demonstrated in patients co-infected with either
Mycobacterium tuberculosis or Hepatitis B.
Summary and Conclusions: Two-year OS for patients with AIDS-related DLB-
CL treated with CHOP like regimens and cART is comparable to that seen in
the US and Europe. Important factors effecting OS in AIDS-related DLBCL in
South Africa include performance status at presentation and response to cART.
Patients with co-morbid Mycobacterium tuberculosis or hepatitis B seropositiv-
ity appear to tolerate CHOP in our setting. Additional improvements in out-
comes are likely possible.

P858

ELEVATED SERUM ADENOSINE DEAMINASE LEVELS IN HEMOPHAGO-
CYTIC LYMPHOHISTIOCYTOSIS
W Chen1, S Zhang1,*, H Qiu1, X Zhang1, J Li1
1The First Affiliated Hospital of Nanjing Medical University, Nanjing, China

Background: Hemophagocytic lymphohistiocytosis (HLH), a potentially fatal
hyperinflammatory condition, is caused by activated T cells and macrophages.
Adenosine deaminase (ADA) plays an important role in immune regulation,
especially in the proliferation, maturation and differentiation of lymphocytes. Its
role has been studied in inflammation and malignancy.
Aims: Here we present for the first time the alteration of ADA in secondary HLH
(sHLH).
Methods: Serum ADA levels were measured in 20 cases with lymphoma-asso-
ciated hemophagocytic syndrome (LAHS), 15 with infection-associated hemo-
phagocytic syndrome (IAHS), 6 with macrophage activation syndrome (MAS)
as experimental group. Additionally, we enrolled 20 cases with lymphoma, 15
with infection, 6 with autoimmunity who were all not associated with HLH as con-
ditional control group and 20 healthy subjects as blank group. We also demon-
strated the ADA levels in 20 LAHS cases and 21 benign disease-associated
HLH cases (IAHS and MAS).
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Results: Serum ADA levels were 150.29±76.08, 91.33±44.38 and 57.40±11.30
U/L in patients with LAHS, IAHS and MAS, respectively. In control groups, the
levels of ADA were 19.13±11.78, 20.57±8.10, 22.62±8.69 and 12.36±4.07 U/L
for patients with lymphoma, infection, autoimmune disease who were not asso-
ciated with HLH and healthy people. Serum ADA levels were significantly high-
er in LAHS, IAHS, and MAS patients compared to the control groups (P<0.05).
Serum ADA levels of LAHS patients were significantly higher than IAHS and
MAS cases (P<0.05). The optimum ADA cut-off point for LAHS was 89.25 U/L,
with a sensitivity and specificity of 85.0% and 76.2% respectively.
Summary and Conclusions: In our study, serum ADA levels were increased
in sHLH suggesting a partial role of activated T-cell response in the disease
pathophysiology. Serum ADA levels were particular high in LAHS and it may
be a new serum marker for the diagnosis of LAHS.

P859

PROGNOSTIC FACTORS IN VERY OLD PATIENTS (≥75 YEARS) WITH
FOLLICULAR LYMPHOMA: A MULTICENTRE RETROSPECTIVE STUDY
A Parcelier1,*, F Jardin2, I Leduc3, S Dennetiere4, A Charbonnier5, G Damaj5,
L Merlusca5, H Tilly2, J Marolleau1, B Royer1
1Hematologie clinique, Centre Hospitalier Universitaire Sud, Amiens, 2Hemato-
logie clinique, Centre H Becquerel, Rouen, 3Hematologie clinique, Centre Hos-
pitalier, Abbeville, 4Hematologie clinique, Centre Hospitalier, Compiegne, 5Hema-
tologie clinique, Centre Hospitalier Universitaire Amiens, Amiens, France

Background: The incidence of B cell Non Hodgkin Lymphoma (NHL) is steadi-
ly increasing with age and about 40% of cases occur in patients aged over 70
years. Some series have reported that low grade NHL lymphomas represent
about 35% of all B NHL in elderly patients. Follicular lymphoma (LF) is the
most common indolent lymphoma. Data on outcome, prognostic factors, and
treatment for elderly LF is sparse. 
Aims: The aim of our study was to analyse the overall survival (OS) and the
progression free survival (PFS) of elderly LF and to evaluate the prognostic
impact of different clinical and biological factors.
Methods: We conducted a multicentre retrospective analysis of LF patients ≥75
years followed between 2006 and 2012. Detailed characteristics were obtained
including age adjusted Charlson Comorbidity index (aaCCI), FLIPI and biolog-
ical parameters.
Results: We identified 69 patients: median age was 79 years (75-98); 49%
were FLIPI 1-2 and 51% FLIPI 3-5. Median ECOG was 1 (0-4). One third pre-
sented B symptoms; 46% had extranodal site (most frequently pleural, skin
and bone lesions), 27% presented elevated LDH. 48% presented with aaC-
CI ≥5. Fourty-nine patients received chemotherapy: 64% with rituximab, 39%
RCHOP like therapy. Overall response rate (CR+PR) was 77% with 52% of
CR. Median follow up was 26.4 months (0.5-78), 2-year overall survival (OS)
was 73%: 88% and 58% for FLIPI 1-2 and 3-5 respectively (P=0.003). Two-
year progression free survival (PFS) was 74%: 94% and 52% for FLIPI 1-2
and 3-5 respectively (P=0.0007). 24 deaths were reported: 12 of them sec-
ondary to FL progression, 8 to toxicity. After RCHOP and RCVP 15 pts (34%)
had grade 3/4 haematological toxicity, 10 (23%) had febrile neutropenia and
3 (7%) acute cardiac failure. Univariate analysis identified aaCCI ≥5 (hazard
ratio (HR) 4.5; 95% IC 1.6-12.8; P=0.002), FLIPI ≥3 (HR 5.3; 95% IC 1.9-14.1;
P=0.003) and serum albumin (SA) ≤35g/l (HR 2.9; 95% IC 0.9-9.2; P=0.03)
as predictive factors for shorter OS. On multivariate regression FLIPI ≥3, SA
≤35g/l and aaCCI ≥5 predicted inferior OS (P=0.02, P=0.04, P=0.002 respec-
tively) (Table 1).

Table 1.

Summary and Conclusions: In this large cohort of elderly FL patients, we
identified FLIPI ≥3, aaCCI ≥5 and SA ≤35g/l as three key predictive factors for

inferior OS. Prospective studies incorporating geriatric tools are warranted for
this population.
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EFFICACY AND SAFETY OF LENALIDOMIDE WITH/WITHOUT RITUXIMAB
OR STEROIDS IN HEAVILY PRETREATED NON-HODGKIN’S B-CELL LYM-
PHOMAS: RESULTS OF A RETROSPECTIVE STUDY
A Castellino1,*, A Chiappella1, P Ghione1, M Ceccarelli2, G Benevolo1,
B Botto1, D Caracciolo1, C Ciochetto1, LOrsucci1, P Pregno1, P Riccomagno1,
M Zanni1, M Ladetto1, U Vitolo1
1Hematology, Città della Salute e della Scienza Hospital and University, 2Unit
of Cancer Epidemiology, University and CPO Piemonte, Torino, Italy

Background: Relapsed or refractory B-cell non-Hodgkin’s lymphomas (NHL)
had a poor prognosis, however for patients not eligible to high dose chemother-
apy, salvage treatment is not yet clearly defined. Lenalidomide monotherapy
exhibits significant activity in patients with relapsed aggressive NHL.
Aims: On this basis, we conducted a monocentric retrospective study to inves-
tigate efficacy and safety of lenalidomide monotherapy or in combination with
rituximab (R) in patients with heavily pretreated B-Cell NHL.
Methods: The primary end point of the study was Overall Response Rate
(ORR) defined as complete response (CR), partial response (PR), stable dis-
ease (SD) and duration of response (DOR); secondary ends points were fea-
sibility and safety of treatment. Inclusion criteria were: relapsed/refractory B-
Cell NHL patients treated between August 2007 to June 2012 with 25 mg
lenalidomide daily for 21 days every 4 weeks as single agent or in association
to weekly dexamethasone (20 mg bolus) or 20 mg lenalidomide daily for 21
days every 4 weeks in combination with R (375 mg/sqm). Patients were treat-
ed until disease progression or unacceptable toxicity.
Results: A total of 54 patients were included in the analysis: 34 diffuse large B-
cell lymphomas (DLBCL), 11 mantle cell, 6 follicular, 2 primitive mediastinum B-
cells and one Burkitt lymphoma. Clinical characteristics at relapse before start-
ing lenalidomide were: stage III/IV in 36 patients (67%); intermediate high/high
risk International Prognostic Index in 28 (52%); bone marrow involvement in 11
(20%) and bulky disease in 15 (28%). Prior treatments were: 8 patients (15%)
received lenalidomide at first relapse while 25 (46%) underwent more than 3
previous lines of treatment. Fourteen patients (26%) did autologous stems cell
transplant, one (2%) allogenic transplant and 4 (7%) did both, before receiving
lenalidomide. All patients analyzed received lenalidomide: 32 (59%) underwent
single agent lenalidomide, 11 (21%) received a combination of lenalidomide plus
R and 11 (20%) were treated with lenalidomide plus steroids. Median time from
diagnosis to the beginning of lenalidomide was 25,3 months (range3,7- 145,9),
while median time from last previous therapy to lenalidomide treatment was3,2
months (range 0,4- 38,0). Responses were: CR in 8 patients (15%), PR in 5
(9%), SD in 5 (9%); 32 (60%) patients did not respond and 4 were not evaluable
for response. Concerning DLBCL: ORR was 41% (n=14: CR5, PR4, SD 5). Medi-
an DOR for all patients was11,7 months (range 0,2-23,7). At a median follow-up
of 20 months 5 patients were alive in CR, 9 continued lenalidomide, 11 relapsed
and 28 died. A total of 259 cycles of lenalidomide were performed, of which 25
were prematurely interrupted and 49 were reduced in dose or duration; 50% of
patients had at least one interruption in the planned treatment, nevertheless 91%
of the expected dose was given. The most common grade 3-4 adverse events
for the 54 patients were neutropenia (19%), anemia (17%) and thrombocytope-
nia (17%); 5 patients had grade 3-4 infections, one a grade 3 thromboembolic
event and 2 died because of pneumonia and heart failure, respectively.
Summary and Conclusions: Salvage treatment with oral lenalidomide as sin-
gle agent or in combination with R or steroids is effective with a good safety
profile in patients with heavily pretreated B-Cell NHL.
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RESULTS OF A PROSPECTIVE PHASE II TRIAL OF ORAL LOW DOSE
BEXAROTENE AND ULTRAVIOLET A PHOTOCHEMOTHERAPY (PUVA)
FOR EARLY AND ADVANCED STAGE MYCOSIS FUNGOIDES
S Rupoli1,*, N Pimpinelli2, G Goteri3, L Canafoglia1, G Brandozzi4, I Federici1,
F Giantomassi3, G Micucci1, A Scortechini1, L Da Lio5, G Ricotti6, M Simonac-
ci7, G Filosa8, G Mozzicafreddo6, P Leoni1
1Clinica di Ematologia, Ospedali Riuniti Umberto I- Salesi-Lancisi di Ancona,
ancona, 2Clinica di Dermatologia, Azienda Ospedaliera di Firenze, Firenze,
3Dipartimento di Anatomia Patologica, 4Clinica di Dermatologia, 5Laboratorio
Analisi, Ospedali Riuniti Umberto I- Salesi-Lancisi di Ancona, 6Clinica di Der-
matologia, I.N.R.C.A., ancona, 7Clinica di Dermatologia, Ospedale S.Lucia,
Macerata, 8Clinica di Dermatologia, Ospedale Murri, Jesi, Italy

Background: Bexarotene, the first synthetic retinoid that selectively binds
retinoid X receptors has shown efficacy and safety for the treatment of refrac-
tory or relapsed cutaneous T cell lymphomas (CTCL) both in monotherapy and
in association with other treatments. Bexarotene and PUVA seemed to be
promising in the early studies performed with low dosages of Bexarotene on
small groups of patients. Recently EORTC randomized trial reported similar
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response rates in the PUVA arm versus the combination arm; however the
treatment duration was limited to a maximum of 16 weeks and the trial was not
designed to address the role of a maintenance therapy.
Aims: The aim of this study was to assess the efficacy and safety of a 2 stage-
protocol (induction and maintenance) with low dose Bexarotene (Targretin) and
PUVA in refractory and/or resistant patients with Mycosis Fungoides (MF) and
Sézary Syndrome (SS).
Methods: A prospective trial was conducted between February 2007 and Sep-
tember 2012 by two Italian academic hospital centers. We enrolled 22 patients
with stages I through IV MF; all patients had failed PUVA or several systemic
regimens. The treatment schedule consisted of an induction phase with low
dose Bexarotene (150 mg/die) plus PUVA with clinical response assessment
after two months: patients who achieved CR (complete response) remained on
the same dose of Bexarotene, with gradual reduction in the frequency of PUVA
sessions (maintenance phase), while patients in very good partial response
(VGPR), PR (partial response), MR (minimal response) and stable disease
(SD) received an increasing dose of Bexarotene, up to 300 mg/die. Subse-
quently, patients not achieving at least PR went off-study. Primary endpoints
were overall response (ORR) at the end of induction and maintenance; second-
ary endpoints were safety and event-free survival (EFS). Kaplan-Meyer method
and long-rank test was used for statistical analysis.
Results: We enrolled 22 patients: 15 patients were affected by early stage MF
(13 with stage IB, 2 with stage IIA), 7 were affected by advanced disease (3 with
stage IIB, 2 with stage IIIA, 1 with stage IIIB and 1 with stage IVA). The medi-
an age was 69 years (range, 35-82). The global overall response was 86%,
higher in early MF (93%) than in advanced disease (72%). At the end of main-
tenance, CR rate in early stage patients remained 46% and increased from 0
to 14% in advanced stage disease. Significantly, early stage patients treated
previously with PUVA monotherapy achieved CR more frequently (83% versus
22% respectively; χ2 test, P=0.020) and more rapidly (median time to maximal
response, 4 weeks versus 13 weeks respectively, P=0.003) compared with
those treated with more than one systemic therapy. Median EFS for the whole
group was 33 months. Bexarotene was well tolerated due to side effects pro-
phylaxis and to the progressive dose increase in induction: only one patient
dropped out because of hypertriglyceridemia; adverse events were mainly of
low and moderate grade; only two cases with grade 3 creatine-phosphokinase
(CK) elevation was recorded.
Summary and Conclusions: In conclusion, our study has demonstrated a
>80% response rate in patients with all stages of CTCL refractory or intolerant
to the previous therapies; the efficacy is more pronounced in patients previous-
ly treated with PUVA monotherapy. Starting treatment at lower dose of
Bexarotene followed by dose escalation may improve the efficacy and safety
of the combination therapy. Moreover, the additional maintenance phase seems
to improve the rate and length of response.
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SERUM FREE LIGHT CHAINS LEVELS IN PATIENTS WITH HIV-RELATED
LYMPHOMA ARE LOWER AT COMPLETE RESPONSE THAN AT DIAG-
NOSIS
M Baptista1,*, M Morgades1, A Briega2, G Tapia3, M Moreno1, J Sancho1, J Rib-
era1, E Feliu1, F Milla1, E Martinez2, J Navarro1
1Department of Hematology, ICO-Germans Trias i Pujol. Josep Carreras
Leukaemia Research Institute. Universitat Autònoma de Barcelona, 2Depart-
ment of Immunology, Hospital Universitari Germans Trias i Pujol, 3Department
of Pathology, Hospital Universitari Germans Trias i Pujol. Universitat Autòno-
ma de Barcelona, Badalona, Spain

Background: Increase in serum free light chains (sFLC) has been shown to
be a marker of risk of developing HIV-related lymphomas. sFLC are easily
measurable and are potential biomarkers for screening and prognosis in HIV-
related lymphomas but there is a lack of data on sFLC values in patients in com-
plete response (CR).
Aims: To determine the clinical relevance and the potential use of sFLC meas-
urements as tumor markers in patients with HIV-related lymphomas.
Methods: Retrospective study of HIV-infected patients diagnosed with non-
Hodgkin (NHL) and Hodgkin lymphoma (HL) treated in a single institution from
1998 to 2012. Levels of κ and λ sFLC were measured in plasma using a stan-
dardized assay (FREELITE, The Binding Site, Birmingham, UK). sFLC were
considered elevated when κ, λ, or the sum of κ+λ were above the upper limit
of normal and sFLC were considered monoclonal when κ-λ ratio was abnormal.
Clinical and biological data were collected from the records.
Results: Sixty-eight patients were studied (53 NHL and 15 HL). At diagnosis
(N=46), levels of κ, λ, and sum of κ+λ sFLC were elevated in 87%, 70%, and
80% of patients, respectively, and κ-λ ratio was abnormal in 37%. At CR (N=28),
the percentage of patients with elevated κ, λ, and sum of κ+λ was 82%, 46%,
and 64%, respectively. The κ-λ ratio was abnormal in 25%.
Mean levels of κ, λ, and κ+λ sFLC at diagnosis were higher than at CR
(10.25mg/dL vs 7.01mg/dL, P=0.007; 5.56mg/dL vs 3.68mg/dL, P=0.034;
15.81mg/dL vs 10.69mg/dL, P=0.007; respectively). There were less patients
with elevated λ sFLC levels at CR than at diagnosis (P=0.048). The mean val-
ues of κ-λ ratio were similar at diagnosis and CR as well as the number of patients

with abnormal ratios. The levels of sFLC were compared between groups defined
by the clinic-biological features. At diagnosis, less patients with increased λ sFLC
were found in the group whose lymphoma was the first criteria of AIDS (N=2/7
vs N=30/38, P=0.015) and mean levels of λ and κ+λ sFLC were lower in this group
(2.04mg/dL vs 6.30mg/dL, P=0.006 and 6.93mg/dL vs 17.75mg/dL, P=0.028,
respectively). At CR, mean level of λ sFLC was lower in patients whose lym-
phoma was the first criteria of AIDS (N=4, 1.51mg/dL vs N=23, 3.97mg/dL,
P=0.048). The mean levels of κ sFLC and κ+λ were higher in patients with
detectable HIV loads at diagnosis (N=20) than in those with undetectable loads
(N=4) (8.48mg/dL vs 1.75mg/dL, P=0.20 and 12.65 vs 3.32, P=0.036). Interest-
ingly, all 4 patients with undetectable HIV loads had a normal sum κ+λ sFLC at
CR, unlike, only 5 out of 20 patients with detectable HIV loads normalized κ+λ
sFLC (P=0.005). Patients treated with cART before lymphoma (N=14) present-
ed a lower mean level of κ sFLC than patients previously untreated with cART
(N=14) (2.96mg/dL vs 11.05mg/dL, P=0.048). Mean level of κ-λ ratios was low-
er in patients previously treated with cART (1.20 vs 1.70, P=0.031) and all 14
patients had a normal κ-λ ratio unlike previously untreated patients, only 7 out of
14 had a normal ratio (P=0.002). Neither elevated sFLC levels nor the presence
of monoclonal sFLC at diagnosis had impact on overall survival.
Summary and Conclusions: In patients with HIV-related lymphomas, sFLC
levels at lymphoma diagnosis were higher than at CR pointing sFLC may be
used as lymphoma markers. The control of HIV-infection was related to lower
sFLC levels. Monoclonal sFLC were undetectable at CR in patients on cART
before lymphoma.
Supported in part by grants EC11-041 from Ministerio de Sanidad and
RD12/0036/0029 RTICC from Instituto Carlos III, Spain.
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PROGNOSTIC RELEVANCE OF FDG-PET IN PATIENTS WITH PRIMARY
MEDIASTINAL LARGE B-CELL LYMPHOMA
M Kichigina1,*, O Mukhortova2, G Tumyan1, O Trofimova1, A Chekan1,
V Larionova1, D Osmanov1
1N.N. Blokhin Russian Cancer Research Center, 2Bakoulev Researcher Cen-
ter of Cardio-Vascular Surgery, Moscow, Russian Federation

Background: Primary mediastinal large B-cell lymphoma (PMBCL) present
with mediastinal «bulky» tumor and often invades adjacent structures. It is com-
monly associated with alveolar fibrosis, which was explained frequent residual
mass at the end of chemotherapy. The role of consolidative radiotherapy (RT)
to the mediastinum remains unclear particularly with the more frequent use of
FDG-PET. 
Aims: We evaluated the impact of the introduction of PET in the outcome of
pts with PMBCL. 
Methods: We identified 83 pts with PMBCL treated in N.N. Blokhin Russian
Cancer Research Center during last 10 years (2002-2011). The median age
was 29 years, 56% of the pts were female, 71% had I/IIE stage, B symptoms
had 72%, LDH elevated in 81% pts. All 83 pts treated with R-CHOP or
MACOP-B±R, consolidative RT to the mediastinum was routinely adminis-
tered in 65 (78%) pts. After completion of chemotherapy, residual disease
measuring more than or equal to 2.5 cm in diameter was assessed by PET
in 50 (60%) pts.
Results: In total, 50 pts had a PET scan: 33 (66%) were PET-negative (neg)
(18 received RT) and 17 (34%) were PET-positive (pos) (14 received RT). The
5-y progression-free survival was 91% for PET-neg and 66% for PET-pos
patients (P=0,001). The presence of B symptoms and extranodal disease more
frequently associated with PET-pos. There were 3 relapses in PET-neg cases
(2 without RT) and 7 relapses in the PET-pos cases (4 PD within RT field). 
Summary and Conclusions: Positive PET is predictive of a worse outcome
in PMBCL; larger prospective studies are needed to introduction of a PET-
guided RT approach in PMBCL treatment. Interim PET may be useful for the
early identification of pts, who need more intensify therapy.
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FC-GAMMA-RECEPTOR IIIA POLYMORPHISM AND GENE EXPRESSION
PROFILE DO NOT INFLUENCE TREATMENT OUTCOMES AND SURVIVAL
IN DIFFUSE LARGE B-CELL LYMPHOMA TREATED WITH R-CHOP PRO-
TOCOL
L Varoczy1,*,E Zilahi2, A Illes1
1Division of Hematology, Department of Medicine, University of Debrecen,
2Regional Laboratory of Immunology, University of Debrecen, Debrecen, Hun-
gary

Background: The addition of rituximab to conventional chemotherapy has sig-
nificantly improved the treatment outcome in diffuse large B-cell lymphoma.
However, differences in treatment response and survival data can be observed
independently from the International Prognostic Index scores.
Aims: The current study evaluated the impact of Fc-gamma-receptor IIIa poly-
morphism and gene expression profile on the response of DLBCL patients to
R-CHOP therapy as well as on their survival results.
Methods: Fifty-one DLBCL patients were involved, thirty-two females, nineteen
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males, their median age was 53.1 years. The FCGR3A polymorphism of NK
cells at the 158. amino acid position was determined with real time PCR
method. Three genotypes, V/V, V/F and F/F were distinguished. Gene expre-
sion profile was screened for CD10, cbl-2, bcl-6 and MUM-1 on lymph node tis-
sue samples using immunhistochemical methods.
Results: The detection of FCGR3A polymorphism showed the following
results: VV: 12 cases (23.5%), VF: 29 cases (56.8%) and FF: 10 cases
(19.6%), respectively. There was no significant difference between the treat-
ment responses of the three groups. The event-free survival data were less
favorable in the F-allele carriers than in V/V homozygous patients, but with-
out any significancy, and the overall survival curves were almost the same.
As for the gene expression profile, 20 patients’ biopsy specimens showed
germinal center and 31 showed non-germinal center characteristics. Treat-
ment results did not differ from each other in the two groups. Both the event-
free and the overall survival data were more favorable in the GC group, how-
ever the differences were not significant.
Summary and Conclusions: Our results contest the predictive value of Fc-
gamma-receptor IIIa polymorphism and gene expression profile in diffuse large
B-cell lymphoma.
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INTENSIFIED PROGRAM INCLUDING BENDAMUSTINE, HIGH DOSE
THERAPY AND AUTOGRAFT FOR PATIENTS WITH RELAPSED OR
RESISTANT FOLLICULAR NON HODGKIN LYMPHOMA: RESULTS FROM
AN EXPLORATORY GITIL STUDY
C Patti1,*, A Mulè1, A Barbui2, S Tringali1, A Costa1, A Gueli3, C Castellino4,
L Devizzi5, A Dodero5, M Leone1, F Fabbiano1, A Gallamini4, P Corradini5,
A Gianni5, C Tarella3, A Rambaldi2, R Scimè1
1Hematology and Bone Marrow Transplant Unit, A.O. Ospedali Riuniti Villa
Sofia - Cervello, Palermo, 2Hematology and Bone Marrow Transplant Unit,
A.O. Papa Giovanni XXIII, Bergamo, 3Ematologia e Terapie Cellulari, A.O.
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Torino, 4Hematology Unit, A.O. S. Croce e Carle, Cuneo, 5Hematology Unit,
IRCCS Fondazione Istituto Nazionale dei Tumori & Università degli Studi,
Milano, Italy

Background: Intensive chemotherapy with autologous stem cell transplanta-
tion (ASCT) is a potentially curative treatment for relapsed/refractory Follicular
non Hodgkin’s Lymphoma (FL-NHL) patients. The combination of Bendamus-
tine and Rituximab proved to be remarkably active in previously untreated and
relapsed FL-NHL patients.
Aims: To evaluate the safety of an intensified program including Bendamus-
tine, high dose therapy and autograft for patients with Follicular Non Hodgkin
Lymphoma at first relapse or resistant to first line treatment; to evaluate the ben-
efit-risk profile of R-DHAOX and R-bendamustine in inducing a clinical response
(CR or PR) in these patients. To evaluate also the feasibility of a salvage ther-
apy in an outpatient setting before autograft.
Methods: From February 2011 to October 2012, 20 patients with relapsed
(n=19) or refractory (n=1) FL-NHL were enrolled. The median age was 60
years (range 45-70). Previous therapy consisted of R-CHOP for all patients.
The study treatment included: 2 cycles of R-DHAOX (oxaliplatinum 100 mg/m2

on day1, Rituximab 375 mg/m2 on day2, aracytin 2 g/m2¥2 and dexameta-
sone 40 mg days 1-4) with peripheral blood stem cell harvest; 4 intensification
courses of R-Bendamustine (90 mg/m2 days1-2 every 28 days); patients who
achieving PR or CR received a final consolidation with BEAM (or Mini BEAM
for patients older than 65) and ASCT.
Results: Eighteen patients completed the pre-transplant phase, one is still in
treatment and one patient dropped out of the study after the first R-DHAOX
because a Grade IV non haematological toxicity (renal failure) was reported.
After R-Bendamustine, 2 patients had grade III or IV Hematological Toxicity.
After R-DHAOX, PBSC were collected in 19 patients with a median number of
CD34+ cells >10¥106/kg (range 4-48.6). The overall response rate (ORR) eval-
uated at the end of R-Benda intensification, was 100% with 14 CR (77%) and
4 PR (23%). At time of this analysis only 16 patients have performed ASCT and
with a median follow up of 7 months (range 1-18) after ASCT, all patients are
alive, 15 of them in continuous CR.
Summary and Conclusions: This intensive salvage treatment proved safe,
feasible in an outpatient setting and effective in most relapsed FL-NHL. Thus,
bendamustine can be safely employed in rescue programs with ASCT for FL.
The benefit provided by R-Benda should be confirmed in a prospective random-
ized trial.
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THE INTENSITY AND DURATION OF PAIN ASSOCIATED WITH TREPHINE
BIOPSY
B Spahic1, T Valebjorg1, F Bremtun1, J Kolflaath2, J Kahrs1, W Ghanima1,*
1Medicine, 2Anesthesia, Østfold Hospital Trust Fredrikstad, Fredrikstad,
Norway
Background: Trephine biopsy is one of the most common diagnostic proce-

dures in hematology; it is frequently performed as part of the diagnostic work-
up for lymphoma as well as many malignant and non-malignant hematological
conditions. Trephine biopsy is an invasive procedure usually performed under
local anesthesia. However, despite the use of local anesthesia, most patients
experience some degree of pain during and after the procedure. The intensity
and duration of pain caused by this frequently performed procedure has not
been reported previously. 
Aims: The study aimed to determine the intensity and duration of pain after
trephine biopsy as well as to determine factors related to pain.
Methods: Patients underwent trephine biopsy were recruited to the study from
6 participating hospitals in Norway. Patients were included only once in the
study. Pain related to the biopsy was measured by Numerical Rating Scale
(NRS). The scale ranges from 0 (no pain) to 10 (worst imaginable pain) twice
daily at 08:00 and 20:00 (+/- 2 h) for 7 days, except on the day of the exami-
nation (day 0) where pain was assessed during the procedure (T0), 1 hour and
8 hours later. At each time point 2 registrations were performed, one at rest and
one during activity. Consumption of analgesics was registered at each time
point. The study was approved by the regional ethics committee; written
informed consent was acquired from all patients. All values are expressed by
median and Q1, Q3.
Results: Of 226 recruited patients, only 184 completed and returned the
patients’ form for assessment of pain and were thus included in the study.
Median (Q1, Q3) age was 66 years (58,73); 97 males (52%). Maximum score
was measured at time of biopsy (T0); median NRS score was 3 (1, 5). Pain
intensity was substantially lower on day1, see Figure 1. Median duration (Q1,
Q3) of pain at rest was 36 hours (0.5–72) and in activity 36 (0.5-84). Pain was
localized at the site of biopsy in 50%, perceived in the lower limb in 10%, at
both localizations in 10%, localization not specified in 30%. Analgesics com-
prising paracetamol +/- codeine was consumed by 4.4% at day 0 +1 h; 8.5%
at day 0 +8h; 6.3% at day1, 8 am and 5.4% at day 1, 8 pm and by 2-4% in
the remaining period. All patients received lidocain 2% as local anesthetic
agent. Median injected volume was 10 mL (10, 13). Median time from appli-
cation of lidocain to start of biopsy was 3 minutes 26 seconds and median
duration of biopsy was 2 minutes. A significant correlation was found between
NRS score at T0 and age (r=-0.21; P=0.006). Simultaneous aspiration of
bone marrow was also found to be associated with greater pain at T0
(P=0.009). No significant associations were found between the intensity of
pain and gender, length of biopsy, time of anesthesia to biopsy or BMI. The
duration of pain in activity did correlate with NRS score at T0 (r=0.35;
P<0.0001), BMI (r=-0.16; P=0.03), age (r=-0.22, P=0.004) and the localiza-
tion of pain, which was longer in those with pain radiating pain (P<0.04).
Median duration of pain was significantly longer in females (60 h) as com-
pared to males (8 hours) P=0.001.

Figure 1.

Summary and Conclusions: Trephine biopsy is a painful procedure. Local
anesthesia did not abolish the pain completely as 50% of the patients still expe-
rienced pain intensity of ≥3 points, and 25% ≥5 points during the procedure.
The intensity of pain was negatively correlated with age, indicating that younger
patients may require more analgesics. Pain lasted less than 2 days in half of
the patients. Longer duration of pain was associated with greater NRS at T0,
female gender, lower BMI and pain involving the lower extremity.
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NON-GERMINAL CENTER ORIGIN WITH BCL-2 EXPRESSION PREDICT
UNFAVORABLE OUTCOME IN DIFFUSE LARGE B-CELL LYMPHOMA
WITH HIGH IPI
B Lee1,*,C Yoo2, H Choi2, J Kim1
1Internal Medicine, 2Pathology, St. Vincent’s hospital, Catholic University,
Suwon, Korea, Republic of Korea

Background: In diffuse large B cell lymphoma (DLBCL), international prognos-
tic index (IPI) was used to identify the patients with high-risk disease. The
patients with identical IPI scores may still exhibit striking variability in outcome,
suggesting the presence of significant heterogeneity within each IPI. Complex-
ity and heterogeneity of DLBCL were demonstrated by the cell of origin (COO).
DLBCL could be divided into germinal center B-cell (GCB) lymphoma and post-
germinal center (non-GCB) lymphoma by gene expression profiling (GEP).
However, GEP was not applicable to routine clinical practice and approaches
using immunophenotypic algorithms with small panels of biomarkers were
developed. Bcl-2 was an antiapoptotic protein and was implicated in resistance
to chemotherapy. With COO, Bcl-2 was a candidate prognostic marker in DLB-
CL.
Aims: To evaluate the prognostic value of the COO (GCB or non-GCB) by
immunophenotypic algorithm and/or Bcl-2 protein in patient with DLBCL espe-
cially with high IPI (high-intermediate and high risk of IPI).
Methods: Among 126 DLBCL patients receiving R-CHOP, 50 patients with
high-intermediate and high risk of IPI were enrolled for retrospective analysis.
For defining COO, Han’s algorithm using CD10, Bcl-6 and MUM-1 was used.
50% cutoff for Bcl-2 expression by immunostaining was used. We plotted sur-
vival curves according to the Kaplan-Meier method and made comparisons
using the log-rank test.
Results: In 50 patients with high IPI, the median age was 67 years old (range
39-83). 39 (78%) patients completed six cycles of R-CHOP as planned. 12
patients (24%) were classified as GCB subgroup and 38 patients (76%) were
non-GCB subgroup. The 3-year PFS of GCB and non-GCB subgroup were
80% and 39%, respectively (P=0.099). 43 patients (86%) were Bcl-2-positive
DLBCL and 3-year PFS of them was 42.4%. 7 patients were Bcl-2-negative and
all of them did not observe disease progression until last follow-up (P=0.126).
When COO combined with Bcl-2 expression, 68% of enrolled patients (34 of
50 patients) were non-GCB with Bcl-2-positive DLBCL. Interestingly, 3-year
PFS of them was significantly inferior to that of others (33.3% and 85.7%,
respectively; P=0.027). Consequently, Bcl-2 expression combined with non-
GCB subgroup was found to have an adverse effect on the prognosis of patients
in DLBCL with high IPI.
Summary and Conclusions: COO with Bcl-2 protein expression is reliable
prognostic factor in DLBCL with high IPI although it needs confirmation by a
prospective study.

P868

COMP-R AS FRONT LINE IN ELDERLY PATIENTS WITH DIFFUSE LARGE
B CELL LYMPHOMA AND G3 FOLLICULAR LYMPHOMA. THE SPANISH
EXPERIENCE
A De La Fuente1,*, S Gardella2, M Moreno3, C Martinez-Chamorro4, A Gutier-
rez5, R de la Camara6, M Diaz-Morfa7, A Ramirez-Payer8, A Santos9, M
Olave10, E Sainz11, J Garcia-Vela12, A Lafuente11, J Garcia-Suarez13, J Blan-
co14, J Garcia-Marco15, M Estévez1, J Tomás1
1Hematology, MD Anderson CC Madrid Spain, Madrid, 2Hematology, ICO-
Girona, Girona, 3Hematology, ICO-Hospital Universitario Germans Trias i Pujol,
Badalona, 4Hematology, H. Quiron Madrid, Madrid, 5Hematology, Hospital Uni-
versitario Son Espases, Palma de Mallorca, 6Hematology, Hospital Sanitas
Zarzuela, Madrid, 7Hematology, H. Universitario Guadalajara, Guadalajara,
8Hematology, H. Universitario Central de Asturias, Oviedo, 9Hematology, H. Vir-
gen de la Luz, Cuenca, 10Hematology, H. Lozano Blesa, Zaragoza, 11Hema-
tology, Hospital del Tajo de Aranjuez, 12Hematology, H. Universitario Getafe,
13Hematology, H. Universitario Principe de Asturias, Madrid, 14Hematology, H
Universitario Morales Meseguer, Murcia, 15Hematology, H. Universitario Puer-
ta de Hierro, Madrid, Spain

Background: The current standard treatment used on Diffuse Large B Cell
Lymphoma (DLBCL) and Grade 3 Follicular Lymphoma (G3FL) patients (pts)
is R-CHOP (Rituximab, Cyclofosfamide, Doxorubicin, Vincristine and Pred-
nisone). Despite the fact that Doxorubicin is essential, with elderly patients
(70+) we avoid using it due to the inherent cardiac toxicity. Liposomal Doxoru-
bicin has shown less toxic profile compared to the standard formulation in breast
cancer studies. Several phase II studies have explored it in pts with Lymphoma.
Aims: The aim of the present study is to establish the role of R-COMP21 (off
label use) in elderly DLBCL/G3FL pts analyzing effectiveness and toxic profile.
Methods: Fifteen Spanish centres participated in this retrospective study. Inclu-
sion criteria were as follows: pts ≥70 at the time of treatment, confirmed diagno-
sis of DLBCL or G3FL and treated with R-COMP21 (Rituximab 375 mg/m2/day1,
Cyclofosfamide 750 mg/m2/day1, Vincristine 1.4 mg/m2/day1, Non Pegylated
Liposomal Doxorubicin 50 mg/m2/day1 and Prednisone 60 mg/m2/day1-5)
between September 1st 2006 and August 31st 2011. Endpoints were overall

response (OR) and complete response (CR) rate as Revised Response Criteria
for Malignant Lymphoma v2007, toxicity as CTCAE v3.0 of NCI scale and over-
all survival (OS) and progression free survival (PFS). Left ventricular ejection
fraction (LVEF) was assessed by echocardiogram visual estimation method pri-
or to and after R-COMP21 treatment. This study was approved by the Spanish
Medicines Agency (AEMPS, code MDA-RCO-2012-01).
Results: One hundred pts (85 DLBCL/15 G3FL) over 70 years of age treated
with R-COMP21 were included. Mean age was 77.8 (range 70-91), male/female
52/48 pts.ECOG≥2: 51pts, Ann Arbor stage III or IV: 66 pts, extranodal involve-
ment 60 pts (≥2 areas 29 pts), IPI ≥3: 63 pts, hypertension 67 pts, diabetes 22
pts, cardiomyopathy 32 pts, pretreatment echocardiogram was available in 80
pts, LVEF <50% in only 5 pts. Four pts had a pretreatment creatinine ≥2mg/dL
and 2 pts Bilirrubine ≥2 mg/dL. Efficacy: Ninety six pts completed the treatment
and 87 were evaluated for effectiveness. With a mean of 5.5 (range 3-8) R-
COMP21 cycles administered the OR rate was 83.3% (56 pts achieved CR, 11
pts uCR, 13 PR) and 7 pts (8%) PD. In 10 cases the response was consolidat-
ed, with radiotherapy 6 cases and with radio-inmunotherapy (90Y Ibritumomab
Tiuxetan) 4 cases. No predictive factor of response was found in univariate
analysis among age (cut-off at 80 yrs), sex, histologic subtype, Ann Arbor stage
(I-II vs III-IV) or IPI (0-2 vs 3-5). Toxicity: Ninety two pts received primary G-CSF
prophylaxis,37 pts presented febrile neuthropenia and 6 cases resulted in death
due to infection. Five pts presented cardiac adverse events: 2 pts received a
pacemaker implant and 3 cases of heart failure was documented. IPI (0-2 vs
3-5) and LVEF (<50% vs >50%) were predictors for OS (p0.0033 and p 0.0011
respectively) IPI did also predict PFS (p0.0036).With a mean follow up of 20.64
months, 57 ptsare alive and in CR.
Summary and Conclusions: In summary this retrospective study suggests
that R-COMP (off label use of Non Pegylated Liposomal Doxorubicin) can be
effective, and well tolerated in elderly (70+) DLBCL/G3FL pts.
Disclosures: Off Label Use: Non Pegylated Liposomal Doxorubicin is approved
for metastatic breast cancer
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THE ROLEOF PET/CT FOR EVOLUATION OF THE BONE MARROW
INVOLVEMENT IN LYMPHOMA PATIENTS
F vural1,*, A Yilmaz1, R Savaş1, A gunes1, G Saydam1, F Sahin1, M Comert1,
M Tobu1, Z gokgoz1, E Dogan1, M tombuloglu1
1Ege University Faculty of Medicine, izmir, Turkey

Background: Bone marrow involvement in lymphoma patients is an important
factor for staging and prognosis. Bone marrow biopsy is a standard procedure
to evaluate infiltration but it is an invasive and painful. For staging and response
to treatment in lymphoma patients, 18F-FDG PET CT is now widely used
Aims: At this present study, we retrospectively analyzed our PET- CT results
for bone marrow infiltration comparing with biopsy in newly diagnosed lym-
phoma patients. 
Methods: PET-CT and bone marrow biopsy of 367 lymphoma patients (222
non- Hodgkin and 145 Hogdkin lymphoma) at the time of diagnosis were ana-
lyzed retrospectively. The (SUV) which was more than SUV of liver was con-
sidered as bone marrow involvement in PET-CT evaluation. 
Results: Both PET-CT and biopsy revealed infiltration in 37 patients. We could
not demonstrate infiltration in 276 patients neither with biopsy nor PET- CT.
There was disconcordance between the procedures in 54 patients; in 18
patients, although the biopsy revealed positive results, no increased activity was
observed in PET- CT. When we compared the PET- CT with biopsy; it had a
67,2% sensitivity, 88.4% specificity, 51% positive predictive value and 93,8%
negative predictive value. The power of the procedure was calculated as 85%.
The subgroup analysis of the group was shown at Tables 1 and 2.

Table 1. PET–CT at dıffuse large B cell lymphoma patients.
Sensitivity 89,4%
Spesificity 95%
Negative predictive value 98,5%
Positive predictive value 70.8%
Power of the test 94,4%

Table 2. PET–CT at Hodgkin lymphoma patients.
Sensitivity 70%
Spesificity 82.2%
Negative predictive value 97.3%
Positive predictive value 22,5%
Power of the test 81,3%

Summary and Conclusions: In this study, we evaluated the role of PET-CT for
demonstrating the bone marrow involvement in lymphoma patients. Although it
is not useful in all lymphoma patients, when we performed subgroup analysis,
we realized that it could be a possible test for diffuse large B-cell lymphoma and
Hodgkin lymphoma (Tables 1 and 2). But prospective large cohort studies with
these subgroups are needed before it becomes a standard procedure.
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ANALYSIS OF THE BONE MARROW INFILTRATION IN A GROUP OF
PATIENTS WITH DIFFUSE LARGE B-CELL LYMPHOMA BY COMPARING
BONE MARROW BIOPSY AND 18F-FDG PET/CT
P César1,*, J Carda1, S Ramos1, R Guilherme1, J Correia2, C Geraldes1,
R Afonso1, P Lapa2, M Gomes1, E Cortesão1, L Rito1, J Luz1, E Magalhães1,
A Espadana1, I Sousa1, G Costa2, A Teixeira1
1Serviço de Hematologia, 2Serviço de Medicina Nuclear, Centro Hospitalar e
Universitário de Coimbra, Coimbra, Portugal

Background: Bone marrow (BM) biopsy is the standard procedure for depict-
ing BM involvement in diffuse large B-cell lymphoma (DLBCL). However, it is
an invasive method that explores a limited part of the bone. 
Over the past decade, 18F-2-fluoro-2-deoxy-D-glucose (FDG) positron emission
tomography (PET)/CT has become the most valuable imaging modality for the
initial staging of lymphomas, showing to be sensitive and specific. Recently, it
has also been reported to be highly specific in the evaluation of BM infiltration
in lymphoma patients.
Aims: Evaluate the value of 18F-FDG PET/CT in the detection of BM involve-
ment when compared to BM biopsy, in patients with the diagnosis of DLBCL.
Methods: Data from patients with DLBCL diagnosed between January 2004
and December 2011 were reviewed. All patients included in our study were sub-
mitted to BM biopsy and 18F-FDG PET/CT at diagnosis or relapse, before any
specific treatment.
Results: 97 patients were included, 55% men, median age of 55 years (range
25-90 years). In 84 patients (86.6%) there was concordance between results
from BM biopsy and from 18F-FDG PET/CT: 66 patients without bone marrow
involvement and 18 patients with positive infiltration. In 8 patients, 18F-FDG
PET/CT was positive for bone marrow involvement, although BM biopsy
showed negativity. Of these discordant cases, all patients had multi-focal 18F-
FDG bone marrow uptake except one patient that showed uptake in a unique
site. In 3 patients, BM infiltration was not confirmed by results from 18F-FDG
PET/CT.
Summary and Conclusions: The final results were concordant in 86.6% of the
patients included in this study. The observed discordance seems to be relat-
ed with the multi-focal characteristics of BM infiltration and with the methodolog-
ical particularities of BM biopsy, executed on the posterior superior iliac crest.
This causes the possibility of missing the affected portion of the bone. These
results suggest 18F-FDG PET/CT as a useful exam in the staging of DLBCL
that should complement the BM biopsy.
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COMPARISONS OF B-CELL AND T-CELL LYMPHOMA-ASSOCIATED
HEMOPHAGOCYTIC LYMPHOHISTIOCYTOSIS
J Yu1,*, W Hwang1, C Teng1
1Taichung Veterans General Hospital, Taichung, Taiwan

Background: Lymphoma-associated hemophagocytic lymphohistiocytosis
(HLH) is a fatal hematologic disorder that initially presents as fever,
hepatosplenomegaly, cytopenia, hypertriglyceridemia, hyperferritinemia, and
hemophagocytosis in bone marrow or other reticuloendothelial organs. Com-
parisons of clinical characteristics and treatment outcome between patients
with B cell and T cell lymphoma-associated HLH remain unclear and need fur-
ther investigation.
Aims: The aims of this study was to compare the clinical characteristics and
treatment outcome between patients with B cell and T cell lymphoma-associ-
ated HLH.
Methods: We retrospectively analyzed 30 lymphoma patients with HLH and
stratified them into B cell (n=13) and T cell lymphoma groups (n=17).
Results: Our results showed the age, performance status, Epstein-Barr virus
infection, international prognostic index, presence of disseminated intravascu-
lar coagulopathy, serum triglyceride, fibrinogen, and lactate dehydrogenase lev-
els were not significantly different in patients between B cell and T cell lym-
phoma groups. Patients in T cell lymphoma group, however, had higher serum
ferritin levels than those in B cell lymphoma group (11525.6 versus 3790.6
ng/mL, P=0.043). The median survival time for patients in B-cell and T-cell
lymphoma groups was 330 and 96 days, respectively (P=0.198). A trend of a
better survival in patients with B cell lymphoma-associated HLH was observed
and could be from use of rituximab (P=0.045) and better treatment response
(P=0.112). Our limited experiences also showed allogeneic hematopoietic stem
cell transplantation might provide survival benefits to patietns with lymphoma-
associated HLH. 
Summary and Conclusions: In summary, our study showed patients with B
cell lymphoma-associated HLH had a trend toward a better survival outcome
than those with T cell lymphoma-associated HLH. This survival benefit could
be from better chemotherapy sensitivity in patients with B cell lymphoma, as
well as introducing rituximab to B cell lymphoma treatment. Allogeneic
hematopoietic stem cell transplantation could possibly provide survival bene-
fit to patients with lymphoma-associated HLH by graft verses lymphoma effect,
especially for those whose underlying malignancy was T cell lymphoma. 
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A SERUM LACTATE DEHYDROGENSE WITH SYSTEMIC INFLAMMATION
SCORE IS A USEFUL INDICATOR TO PREDICT RESPONSE AND SUR-
VIVAL IN PATIENTS WITH NEWLY DIAGNOSED DIFFUSE LARGE B-CELL
LYMPHOMA
S Jung1,*, D Yang1, J Ahn1, Y Kim1, H Kim1, J Lee1
1Department of Hematology-Oncology, Chonnam National University Hwasun
Hospital, Hwasun, Korea, Republic of Korea

Background: Systemic inflammatory responses as evidenced by C-reactive
protein (CRP) and albumin have been reported as useful indicators of progno-
sis in patients with advanced cancers. Serum lactate dehydrogenase (LDH)
also well-known prognostic biomarker in patients with lymphoma
Aims: In this study, we added serum lactate dehydrogenase (LDH) level as
another GPS parameter. The usefulness of theLDH with GPS (L-GPS) was
evaluated as a prognostic indicator in patients with newly diagnosed DLBCL 
Methods: We evaluated the relationship between the LDH with systemic
inflammation score and survival in 213 patients with diffuse large B cell lym-
phoma (DLBCL) receiving the first-line R-CHOP chemotherapy. Patients were
classified into three groups based on serum CRP, albumin and lactate dehy-
drogenase (LDH) level at diagnosis, as specified by the LDH with Glasgow
prognostic score (L-GPS). Patients with elevated CRP (>1.0 mg/dL), hypoal-
buminemia (<3.5 g/dL) and elevated LDH (>1´ upper normal value) were
assigned a score of 2. Patients in whom one or two of these biochemical abnor-
malities was present were assigned a score of 1. Patients in whom none of
these abnormalities was present were assigned a score of 0
Results: In multivariate analysis, the independent poor prognostic factors for
progression free survival (PFS) were L-GPS 2 (HR 5.415, 95% CI 2.028-14.454,
P=0.001), ECOG performance status (PS) ≥2 (HR 3.504, 95% CI 1.655-7.419,
P=0.001), and bulky lesion ≥10 cm (HR 2.030, 95% CI 1.037-3.972, P=0.039).
In addition, the independent poor prognostic factors for overall survival (OS)
were L-GPS 2 (HR 5.898, 95% CI 2.028-14.454, P=0.001) and ECOG PS ≥2
(HR 3.525, 95% CI 1.642-7.567, P=0.001). The overall response rate for the R-
CHOP chemotherapy was decreased by according to the L-GPS; 96.7% at L-
GPS 0, 87% at L-GPS1, and 75% at L-GPS 2 (P=0.009) (Figure 1).

Figure 1. Progression free survival (PFS) and overall survival (OS),
according to Glasgow prognostic score (GPS) and LDH with Glasgow
prognostic score (L-GPS) in patients with newly diagnosed diffuse large
B-cell lymphoma (DLBCL) receiving R-CHOP chemotherapy.

Summary and Conclusions: This study suggest that the L-GPS based on sys-
temic inflammatory indicators may be useful clinical prognostic indicator for
OS and PFS, and reliably predicts the response for R-CHOP chemotherapy in
patients with newly diagnosed DLBCL
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HIGH DOSE THERAPY WITH AUTOLOGOUS STEM CELL SUPPORT FOR
PRIMARY CNS LYMPHOMA: A RETROSPECTIVE ANALYSIS FROM THE
ADULT LYMPHOMA WORKING GROUP OF THE JAPAN SOCIETY FOR
HEMATOPOIETIC CELL TRANSPLANTATION
E Kondo1,*, T Ikeda2, K Shinagawa1, T Sakai3, H Sakamaki4, K Kato5,
Y Morishima6, R Suzuki7, J Suzumiya8
1Department of hematology and oncology, Okayama university hospital,
Okayama, 2Division of Hematology and Stem Cell Transplantation, Shizuoka
Cancer Center, Shizuoka, 3Hematology & Immunology, Kanazawa Medicai
University, Ishikawa, 4Department of Hematology, Tokyo Metropolitan Cancer
and Infectious diseases Center Komagome Hospital, Tokyo, 5Division of Hema-
tology Oncology, Children’s Medical Center, Japanese Red Cross Nagoya First
Hospital, 6Division of Epidemiology and Prevention, Aichi Cancer Research
Center, 7Department of HSCT Data Management/Biostatistics, Nagoya Univer-
sity Graduate School of Medicine, Nagoya, 8Department of Oncology/Haema-
tology, Shimane University Hospital Cancer Centre, Izumo, Japan
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Background: The prognosis of primary CNS lymphoma (PCNSL) still remains
dismal, with high rates of local relapse and consequent death.Given the excel-
lent results obtained with high dose therapy(HDT) with autologous stem cell
transplantation (ASCT) regimens in PCNSL, ASCT is not widely used for
PCNSL in Japan due to unavailability of key drugs.
Aims: We report the results of ASCT for PCNSL from the JapanSocietyforHe-
matopoieticCellTransplantation (JSHCT) Registry.
Methods: DatafromtheJSHCT registrywereretrospectivelyanalyzed. Thirty-one
patients with immunocompetent PCNSL received HDT/ASCT between 2007
and 2010 were evaluated. Overall survival (OS) and progression free survival
(PFS) were calculated using Kaplan-Meier method.
Results: Median age at diagnosis was 54 years old (range 20 to 74). Median
time from diagnosis to transplant was 22.2 months (range 2.6 to 51.7). Disease
status at transplant: 1st CR 15 patients (pts), 1st PR 5 pts, 2nd CR 3 pts, 2nd PR
3 pts, 3rd CR 1 pts and refractory 3 pts. The median CD34+ cell number col-
lected was 3.0¥106/kg body weight (range, 1.5 to 19.5). No patient died of tox-
icity related to the procedure within 100 days after ASCT. With 1.3 years (range
0.1 - 4.3) of median follow-up period after ASCT, OS and PFS at 2 years were,
respectively, 72% (95%CI: 45-88%) and 57% (95%CI: 29-77%) for 1st CR/PR
pts, 100% and 63% (95%CI: 14-89%) for 2nd CR/PR pts, and 67% (95% CI: 5-
95%) and 67% (95%CI: 5-95%) for other pts. High dose therapy regimens were
varied: Busulfan(Bu)+Thiotepa (TT): 7 pts, Bu+TT+cyclophosphamide(CY): 7
pts, Bu+Cy: 2 pts, MCNU containing regimens 8 pts, LEED (melphalan, etopo-
side, CY, dexamethazone) 4 pts. In univariate analysis, LDH, age, performance
status, use of TT and MSKCC prognostic score did not exert significant effects
on survival (Figure 1).

Figure 1.

Summary and Conclusions: Although there is the limitation related to unavail-
ability of CNS penetrating drugs in Japan (e.g., TT since 2010, BCNU), our
results are encouraging and comparable to previous reports. Further prospec-
tive studies for PCNSL patients are warranted to confirm the efficacy of
HDT/ASCT.
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A MULTICENTRE REVIEW OF THE OUTCOMES OF PATIENTS ABOVE
THE AGE OF 75 WITH PRIMARY DIFFUSE LARGE B CELL LYMPHOMA
V Singh1,*, S Alimam2, M Macheta2
1Haematology, Salford Royal Hospital, Manchester, 2Haematology, Blackpool
Victoria Hospital, Blackpool, United Kingdom

Background: Diffuse large B-cell lymphoma (DLBCL) is the commonest lym-
phoid malignancy in the western world1. Its incidence increases with age and 40%
of reported cases occur in patients aged over 70. However, elderly patients espe-
cially those over the age of 80 are excluded from most trials. There is only one
prospective study that explored the outcomes of this age group2 and unsurprising
it reported that outcomes of such patients were inferior to younger patients (At 2
years CR/CRu of 62% and an OS of 59%). Nevertheless some elderly patients do
have a complete response to treatment and have a long-term survival.
Aims: Patients enrolled into clinical trials are often selected population. We

therefore aim to evaluate the outcome of an unselected group of patients with
the below mentioned characteristics and their outcomes with treatment.
Methods: A retrospective, multicentre review of all patients aged above 75
who have a new diagnosis of DLBCL between January 2008 and January 2012
at 3 large centres in the North West of England. Patients for curative treatment
were identified at a multidisciplinary meeting. Patients who had relapsed or
transformed disease and those for palliative treatment were excluded. 50
patients were identified as suitable for the review. However, 2 patients died due
to unrelated causes prior to commencing treatment (GI bleed in patient with cir-
rhosis, post laparotomy pneumonia & sepsis). Therefore the review will explore
the outcomes of 48 patients.
Results: The patient cohort included 23 male and 25 females with a median
age of 83 years (range 76-91). The cohort was well distributed across per-
formance status (PS), stage and the age adjusted IPI (AA-IPI). 8 different
treatment regimens were used (see Figure 1). Standard RCHOP includes
375mg/m² Rituximab, 750mg/m² Cyclophosphamide, 50mg/m² Doxorubicin,
and 1.4 mg/m² Vincristine on day 1 of each cycle, and 40 mg/m² Prednisolone
on days 1–5, cycle repeated every 21 days). Where “RCHOP 50%” was used,
the dose of rituximab and prednisolone remained unchanged, while the dose
of cyclophosphamide & doxorubicin was reduced by 50% and vincristine to
1mg. Where etoposide was used (RCEOP), it was given at 100mg/day for 14
days while gemcitabine in RGCVP was given at 750 mg/m² dose on day 1 &
8. 77% of the patients (n=37) completed their planned chemotherapy and
only 6% of patients required an attenuation or alteration in their planned treat-
ment regime. Response to treatment was assessed based on clinicians’
choice (majority of patients underwent a CT scan, a few received PET scan).
CR/CRu: 35 (73%), PR: 3 (6%), Refractory: 2 (4%), Died during chemother-
apy: 8 (17%). At the follow up period of 12 months 60% (n=27) of the patients
were noted to be in remission at 12 months while 19% (n=9) had relapsed.
All of the patients with refractory (n=2) or relapsed (n=9) disease were iden-
tified as having poor prognostic factors. (All were stage III/IV and 9 had aa-
IPI of 2 or 3). 14.4% (n=7) of the patients did not survive the treatment course
and died due to toxicity. Of these interesting only 28.5% (n=2) had a PS of 3
or more. Peyrade et al. (2011) concluded in their study that the presence of
low albumin prior to commencement of treatment was a strong indicator of
poor outcome. We looked at the impact of albumin on the outcome of our
patient cohort. At diagnosis 14 (29%) patients had a an albumin <35 g/L and
of these, 85% (n=12) had an adverse outcome. (5 relapsed, 2 were refracto-
ry, 5 died due to chemotherapy toxicity).

Figure 1.

Summary and Conclusions: With the increasingly ageing population, a large
increase in the number of new lymphoma cases is anticipated. Our review sug-
gests that in selected patients above the age of 75, variations of RCHOP
chemotherapy can be administered with curative intent offering a good bal-
ance between efficacy and safety, with a substantial proportion of patients
being disease free at 1 year. Moreover it also confirms the key role of aa-IPI
and disease stage as prognostic indictors for outcome while lending support to
the value of albumin as an indicator of elderly patients to tolerability to
chemotherapy the treatment.
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HUMAN CORD BLOOD CD45+ CELLS PROTECT MICE BRAIN AFTER
CLOSED HEAD INJURY
H Arien-Zakay1,2,*, A Nagler2, E Shohami1, P Lazarovici1
1Institute for Drug Research, The Hebrew University of Jerusalem, Jerusalem,
2Division of Hematology and Cord Blood Bank and Bone Marrow Transplan-
tation, Chaim Sheba Medical Center, Tel-Hashomer, Israel

Background: Traumatic brain injury is a major health care problem and a sig-
nificant socioeconomic challenge worldwide, causing death and disability for at
least 1.4 million patients in the United States alone each year. Regrettably, no
therapeutic neuroprotective agents are clinically available to date. Cell therapy
by umbilical cord blood (CB) transplantation has been lately suggested for the
treatment of brain trauma, but although CB contains different stem cell popula-
tions, only the potential of mesenchymal stem cells was evaluated for this aim.
Aims: To explore the protective potential of CB CD45+cells for the treatment
of brain trauma.
Methods: In the present study, we used a closed head injury (CHI) mice mod-
el, in which a focal blunt injury over an intact skull is being induced by a stan-
dardized weight-drop device. The resulting mechanical impact triggers a pro-
found neuroinflammatory response within the brain with high consistency and
reproducibility, leading to neurological and cognitive impairment and break-
down of the blood–brain barrier. CB-cells were separated according to their
CD45 expression and the derived populations were than transplanted into CHI
mice. Animals were evaluated for their neurologic severity score (NSS) (motor
ability, balancing, alertness) and under rotarod test (motor deficits and ataxia).
Results: We demonstrated that CB derived mononuclear cells (MNC) and
CD45+, but not CD45- -cell subset reduced the neurobehavioral and motor
deficits which typically occur in a mouse model of CHI. Transplantation of CB-
cells was given at day 1 or 7 post-trauma and their therapeutic effect was
observed up to 35 days. A significant reduction in brain anatomical damage and
head wound area were measured in treated mice from 2 to 7 days after cell
transplantation, as evaluated both ex vivo and by non-invasive near-infrared
measurement of the hemorrhage surface. CB cells which were administered
either intracerebroventricularly or intravenously (iv) displayed similar efficacy.
Transplanted cells, labeled with near-infrared dye and infused iv were detect-
ed at the site of injury, indicating their homing properties. Head in vivoand brain
ex vivo imaging, taken at short times after cell transplantation indicated a fast
increase in brains fluorescence 1.5 h after iv cells transplantation, which was
reduced shortly thereafter (5 h). Acute (2 days) and chronic (35 days) after
transplantation, differential levels of the BDNF, NGF and VEGF were measured
in the ipsilateral and contralateral hemispheres. Finally, anti CD45 antibodies
blocked the beneficial effects of the cord blood derived MNC, strengthening the
notion that CD45+ cells are responsible for the protective effect. 
Summary and Conclusions: Altogether, these findings demonstrate the
potential of the wide therapeutic window and protective properties of CB derived
CD45+ cell fraction in animal model of brain trauma. Based on the minimal
manipulation for CD45+ cells isolation from CB, their ability to reduce neuro-
logical deficits even when transplanted 7 days after the insult and their ability
of fast homing to the brain, we propose that CD45+ cells should be considered
for translational therapy in treating patients with brain trauma.
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PYROSEQUENCING IS A NEW PROMISING APPROACH TO PERFORM
HLA TYPING IN A QUICKLY, SIMPLE AND ACCURATE WAY
F Cattina1,*, S Bernardi1, I Iacobucci2, S Soverini2, E Ottaviani2, G Carella3,
A Malagoli3, M Malagola1, C Skert1, C Bergonzi1, C Filì1, E Alghisi1, S Peruc-
ca1, A Di Palma1, C De Benedittis2, M Teresa Bochicchio2, V Guadagnuolo2,
G Martinelli2, D Russo1
1Chair of Hematology, University of Brescia, Brescia, 2Department of Experimen-
tal, Diagnostic, and Specialty Medicine, University of Bologna, Bologna, 3Chair of
Rheumatology and Clinical Immunology, University of Brescia, Brescia, Italy

Background: The HLA system is characterized by an high number of alleles
and haplotypes because the HLA genes are the most polymorphic in the human
genome. A variety of methodologies have been developed for HLA typing at
the protein and nucleic acid level, but ambiguity can affect the possibility of the
right call for each HLA-locus. Particularly phase ambiguities arise from the
incomplete genomic coverage or the contemporary Sanger sequencing of two
heterozygous alleles that determines different haplotypes. The new generation
sequencing (NGS) technologies have the potential to perform HLA-typing in a
rapid and accurate way without phase ambiguities.
Aims: A simple and reliable method to implement the knowledge of HLA com-
patibility between donor and recipient would be necessary to obtain a rapid and
accurate HLA-typing and to reduce phase ambiguities. To this purpose in this
study we evaluated the feasibility, reliability and robustness of the HLA-typing
by NGS in 40 samples.

Methods: We performed high-resolution HLA-typing using pyrosequencing and
subsequent bioinformatic analysis. Fourtheen amplicons for sample were syn-
thesized using two custom assay. The output file was then uploaded into JSI
SeqPilot software to align all sequences with the reference database (ref 3.9
2012).
Results: Using the method of Multiplex Identifier (MID) tag, we can pooling
amplicons from different samples; so we have pooled 5 different samples into
8 sequencing runs (total 40 samples). The PCR reactions generate 560 ampli-
cons who correspond to HLA-A/B/C exons2, 3 and4, DQB1 exons 2 and 3 and
DPB1, DQA1, DRB1/3/4/5 exon 2. We have obtained over of 150 reads for
most amplicons. The assignment of unambiguous genotype was possible on
45.5% of alleles. The ambiguities were related to the assay design (above all
for class-II). Notably, some ambiguities on the locus B and C have a little bio-
logical importance because both alleles coding for the same peptide binding
domain, instead the genomic differences between the two alleles were locat-
ed on the transmembrane domain coding region. Ten cases analyzed in this
study were also genotyped using conventional strategies, for the most part ssp
with a concordance of 100%.
Summary and Conclusions: Clonal amplification and pyrosequencing strat-
egy is a feasible and reliable method to perform the HLA-typing. This method
discriminates very well the alleles that determines differences on the peptide
binding domain. Using a NGS technique we have obtained a high-resolution
HLA-typing for the most important loci of the samples, quickly and without
phase ambiguities. This work was supported by Lions Club “ Bassa Bresciana”,
BCC Pompiano e Franciacorta Founds and by Roche.
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A RANDOMIZED DOUBLE BLIND CONTROL TRIAL COMPARING FIL-
GRASTIM AND PEGFILGRASTIM IN CYCLOPHOSPHAMIDE PERIPHERAL
BLOOD HAEMATOPOIETIC STEM CELL MOBILIZATION–PRELIMINARY
ANALYSIS
J Kuan1,*, H Liew2, X Sim1, J Suriar1, S Lim1, Y Guan3, P Liew1, J Tan1, A
Kori4, N Lau3, S Toh1, T Ong1, S Tan1, K Chang1
1Hematology Department, Ampang Hospital, Malaysia, Ampang, 2Hematol-
ogy Unit, Penang Hospital, Penang, 3Hematology Unit, Melaka Hospial, Mela-
ka, 4Hematology Department, Kuantan Hospital, Kuantan, Malaysia

Background: There were very few randomized trials published in full article
comparing filgrastim and pegfilgrastim in peripheral blood haematopooietic
stem cell mobilization (PBHSCM). None of them to our knowledge examined
cyclophosphamide as single chemotherapy (CT) agent, which is the common-
est CT mobilization in our centre. 
Aims: Hence, we conducted a trial to compare filgrastim (F) and pegfilgrastim
(PF) in cyclophosphamide PBHSCM. (NMRR ID: NMRR-10-755-6906)
Methods: This was a randomized double blind control trial. Only patient with-
out previous history of apheresis was eligible. Cyclophosphamide 2g/m2 was
given on Day (D) 1 On D3 onwards, patient received a daily subcutaneous
injection at 6pm, which was either Arm 1: F 5µg/kg till completed apheresis,
Arm 2: PF 6mg on D3, normal saline (NS) D4-10, or Arm 3: PF 6mg on D7,
NS D3-6 & D8-10. Peripheral blood CD34+ cell count (PB34)(/µL) was
checked in the early morning on D8,11, and onwards till stop apheresis. Only
if PB34 was ≥10, apheresis was done and repeated until CD34+ cell collec-
tion of ≥2 ¥ 106/kg.
Results: There was 153 patients enrolled between 1st September 2009 till
31st December 2012 (Arm 1 49 (32%), Arm 2 50 (33%), Arm 3 54 (35%). Basic
characterics: M:F=75:78, Malay:Chinese:Indian:Others=88:49:10:6; diagnosis
were acute leukemia, myeloma, and lymphoma=23 (15%), 33 (22%), and 97
(63%), respectively; mean (SD) weight (kg) 60.4 (16.6); median age (range) 41
(12-66). There was no significant difference of sex, ethnicity, diagnosis, status
of disease (new, relapse, relapse ≥2), and response of disease during PBH-
SCM (CR, PR, primary refractory, relapse refractory), weight and age between
the 3 arms. The successful mobilization rate for Arm 3 was 1.5 times higher than
Arm 2 (RR=1.51, 95% CI=1.09, 2.09). Arm 1 seems to give 1.3 times higher
than Arm 2 but the result was not significant (RR=1.29, 95% CI=0.90, 1.85). In
comparison to Arm1, Arm 3 seems to have a higher mobilization rate but the
result was not significant (RR=1.17, 95% CI=0.90, 1.53).
Summary and Conclusions: Pegfilgrastim 6mg given on D7 resulted in more
successful PBHSCM than D3 probably because of the surge of neutrophil
resulting in degradation of PF when given in D3. There was a favourable trend
towards PF 6mg D7 compared to F 5µg/kg from D3 onwards.
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DIFFERENT DOSE OF ATG INDUCTION THERAPY IN HAPLOIDENTICAL
HEMATOPOIETIC STEM CELL TRANSPLANTATION: LONG TERM
EFFECT ON TH17 AND CONVENTIONAL T CELLS, NOT ON NK
RESPONSES
X Zhao1,*, X Zhao1, Y Chang1, Y Wang1, H Wang1, M Lv1, T Han1, Y Wang1,
H Fu1, D Liu1, L Xu1, K Liu1, X Huang1
1Beijing Key Laboratory of Hematopoietic Stem Cell Transplantation, Peking

366 | haematologica | 2013; 98(s1)

18th Congress of the European Hematology Association



University People’s Hospital & Peking University Institute of Hematology, Bei-
jing, China
Background: Anti–T lymphocyte globulin (ATG) have been demonstrated to
play important roles in graft-versus-host disease (GVHD) prophylaxis after mye-
loablative unrelated or HLA-mismatched transplantation resulting in a reduction
of GVHD without compromising anti-leukemia activity. However, the risk of
infectious complications and post-transplantation Lymphoproliferative disorder
(PTLD) were shown to be significantly elevated. Therefore, to further explore
the effect of ATG on immune responses would be help to explore the optimal
dose of ATG induction in HLA-mismatched transplantation.
Aims: Based on the open-label, prospective, randomized trial to compare two
different total doses of ATG (6 mg/kg, ATG-6 group) vs. (10 mg/kg, ATG-10
group) in patients receiving myeloablative conditioning prior to allo-HSCT from
haploidentical donors in our center, weevaluated the effect of the two different
doses of ATG in conditioning regimen on immune reconstitution.
Methods: Using flow cytometry, we prospectively collected 29 standard-risk
patients (15 received 6mg/kg ATG and 14 received 10mg/kg ATG) every 1
months until half-year post-transplant continuously to investigate the recon-
stitution kinetics of NK cells and T cells subsets as well as Treg cells, T cells
functions such as CD4 helper activity, in vitro cytokine responses ie IL-17 and
IFN-γ.
Results: The reconstituted kinetics of CD3+, CD4+ T-cell and CD56+ NK-cell
abolute numbers in peripheral blood were similar between patients in ATG-6
group and ATG-10 group during half-year after transplantation. There were no
differences in the expression of KIR, NKG2C, NKP30, and CD57 within the
CD3-CD56+ NK lymphocyte compartment between the patients in ATG-6 group
and ATG-10 group no matter at day15, day 30, day 60, day 100 or day 180 after
transplantation. Meanwhile, the cytotoxic function or the IFN-γ secretion of NK
cells reconstitution between the patients in ATG-6 group and in the ATG-10
group were similar during half-year post-transplant. However, patients in ATG-
6 group showed faster Th17 cells and conventional T cells reconstitution at
day15, day 30, day 60, day 100 or day 180 after transplantation. The propor-
tions of Treg cells tended to be high in patients of ATG-10 group compared to
those of ATG-6 group.
Summary and Conclusions: ATG 10mg/kg applied in conditioning regimen
showed impared Th17 cells and conventional T cells reconstitution, therefore
would reduce the GVHD occurrence compared to ATG 6mg/kg after trans-
plantation.
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CIRCULATING ENDOTHELIAL CELLS (CEC) ARE A RELIABLE AND
DYNAMIC BIOMARKER OF ACUTE GVHD (AGVHD) IN PATIENTS UNDER-
GOING ALLOGENEIC STEM CELLS TRANSPLANTATION.
C Almici1, R Verardi1, A Di Palma2,*, A Bianchetti1, A Neva1, S Braga1, C
Skert2, A Turra2, R Ribolla2, V Cancelli2, S Perucca2, F Cattina2, S Bernardi2,
E Alghisi2, M Marini1, D Russo2
1Laboratorio Manipolazione e Criopreservazione delle Cellule Staminali, A.O.
Spedali Civili, 2Chair of Haematology, Unit of Blood Diseases and Cell Thera-
pies, University of Brescia, Brescia, Italy

Background: Acute GVHD (aGVHD) is one of the major cause of morbility and
mortality in allogeneic stem cell transplantation (allo-SCT). Clinical and physio-
pathological evidences have shown that vascular endothelium could be a tar-
get of aGVHD in very early phase; therefore markers of endothelial damage are
warranted as valuable support in aGVHD diagnosis and to monitor its response
to immunosuppressive treatments. 
Aims: The primary endpoint of our study was to investigate the values of CEC
count in peripheral blood to diagnose and predict aGVHD in patients submit-
ted to allo-SCT.
Methods: We conducted an explorative and prospective study to evaluate
CEC count at different time points: before and at the end of the condition-
ing regimen, at engraftment, at aGVHD onset and at 1 and/or 2 weeks after
corticosteroids therapy administration. The CellSearch System® was used
to capture and enumerate CEC. Magnetic particles conjugated to anti-
CD146 are used to capture CEC from 4.0 mL of peripheral blood. Enriched
cells are stained with DAPI and anti-CD105-PE antibody. APC conjugated
anti-CD45 is used to exclude leukocytes. Enriched and stained cells are
dispensed into a MagNest® cartridge for magnetic mounting. The cartridge
is scanned and individual images of cells are presented for review and
scored as CEC, based on CD146+, CD105+, DAPI+ and CD45- phenotype
and cell morphology. 
Results: We studied 10 healthy subjects (controls) and 41 patients with hema-
tologic neoplastic diseases (7 HL, 1 NHL, 2 AL, 12 AML, 5 ALL, 8 MM, 3 CLL,
1 CML, 2 SAA) undergoing allo-SCT from either HLA-matched familial (n=11)
or unrelated donor (n=30). The median count in controls was2,5 CEC/mL (range
1-14). The median CEC/mL pre-allo-SCT was 20 (n=33, range 4-718, P<0.0001
compared to controls), going up to 33 CEC/mL (n=39, range 3-648, P=NS com-
pared to pre-allo-SCT) at the end of the conditioning regimen. At aGVHD onset
the median CEC/mL was 58 (n=17, range 16-299, P=0.0009 compared to pre-
allo-SCT), while at aGVHD response the median CEC/mL decreased to 31
(n=12, range 6-107, P=0,0079 compared to aGVHD onset) after 1 week of

steroids therapy, and to 10 (n=5, range 5-29, P=0,0017 compared to aGVHD
onset) after 2 weeks of steroids therapy (Figure 1).

Figure 1.

Summary and Conclusions: Circulating endothelial cells can represent a prom-
ising marker to monitor endothelial damage in patients undergoing allo-SCT. We
have showed a statistical significant increase in CEC numbers at aGVHD onset
with a normalization at treatment response. CEC count helped us to settle between
aGVHD and other transplant complications such as infections or autoimmune dis-
eases leading to endothelial injuries: e.g. in a patient with diarrhea and low num-
ber of CEC, colon biopsy diagnosed infective colitis. The confirmation of the clin-
ical utility of CEC counts, together with the use of a semiautomatic, standardized
and reproducible technology, will allow a valuable help in the diagnostic definition
of aGVHD in early phase and an information on the response to treatment.
(Work supported by project “Regione Lombardia-Piano Regionale Sangue”,
“Lions Bassa Bresciana” association and “Banca Credito Cooperativo di Pom-
piano e Franciacorta” donation)
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EFFECT OF GRANULOCYTE COLONY-STIMULATING FACTOR MOBI-
LIZATION ON THE EXPRESSION OF REGULATORY GAMMA DELTA T
CELLS
L Xuan1, X Wu2, S Yu1, Z Yi1, Y Zhang1, M Dai1, Z Zheng1, Y Li2, Q Liu1,*
1Department of Hematology, Nanfang Hospital, Southern Medical University,
2Institute of Hematology, Medical College, Jinan University, Guangzhou, China

Background: The immune modulatory effect of granulocyte colony-stimulating
factor (G-CSF) on T cells resulted in an unexpected low incidence of graft-ver-
sus-host disease (GVHD) in allogeneic peripheral blood stem cell transplanta-
tion. Our previous studies demonstrated that G-CSF mobilization influenced the
distribution and clonality of TRGV and TRDV repertoire (T cell receptors of
gamma delta [GD]Tcells), and significant positive correlation was observed
between the invariable clonality of TRDV1 gene repertoire after G-CSF mobi-
lization and low incidence of GVHD in recipients (P=0.015, OR=0.047) (Li Xuan
et al. Journal of Translational Medicine 2011). Regulatory GD T cells (GD
Tregs), which express Foxp3 and primarily belong to CD27+CD25highpheno-
type, are a novel subset of cells with immunosuppressive function (Xiaoyan Li
et al. Journal of Immunology 2012). However, whether G-CSF could influence
the expression of GD Tregs remains unknown.
Aims: To investigate the effect of G-CSF mobilization on the expression of GD
Tregs.
Methods: The immunophenotyping of GD Tregs was analyzed in peripheral
blood mononuclear cells (PBMCs) from 20 donors before and after G-CSF
mobilization, using flow cytometry.
Results: Compared with that before mobilization, the proportions of Vdelta 1 and
CD25+ subsets were significantly increased (P=0.012, P=0.032), whereas the
Vdelta 2 proportion was significantly decreased after G-CSF mobilization
(P=0.002). The proportions of total GD T cells, CD27+ and Foxp3+ subsets were
similar between the two groups (P=0.133, P=0.110, P=0.780, respectively). In
addition, there was a significant increase in the proportions of Foxp3+Vdelta 1 and
CD25+Foxp3+subsets (P=0.038, P=0.013), and a significant decrease in the pro-
portions of CD27+Vdelta 2 and CD25+Vdelta 2 subsets after G-CSF mobilization
(P=0.013, P=0.022). The proportions of CD27+GD T, CD25+GD T, Foxp3+GD T,
CD25+CD27+, CD27+Foxp3+, CD27+Vdelta1, CD25+Vdelta 1 and Foxp3+Vdelta
2 subsets were similar before and after G-CSF mobilization (P=0.422, P=0.342,
P=0.724, P=0.070, P=0.503, P=0.053, P=0.386 and P=0.097, respectively). We
then compared the Foxp3, CD27 and CD25 phenotypes in total GD T cells, Vdelta
1 and Vdelta 2 subsets. We observed a significant increase in the proportion of
CD27+Foxp3+Vdelta 1 subsets after G-CSF mobilization (P=0.036). The propor-
tion of CD27+Foxp3+GD T and CD27+Foxp3+Vdelta 2 subsets before mobiliza-
tion were similar to that after mobilization (P=0.539, P=0.507). The proportion of
CD25+Foxp3+GD T, CD25+Foxp3+Vdelta1, CD25+Foxp3+Vdelta2, CD25+CD27+

GD T, CD25+CD27+Vdelta 1 and CD25+CD27+Vdelta 2 subsets were also sim-
ilar between the two groups (P=0.249, P=0.539, P=0.507, P=0.934, P=0.209 and
P=0.061, respectively).
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Summary and Conclusions: G-CSF mobilization significantly increased the
proportions of Vdelta 1 subsets, including Foxp3+Vdelta 1 and
CD27+Foxp3+Vdelta 1 subsets, whereas decreased the Vdelta 2 proportion.

P881

ENUMERATION OF RECENT THYMIC EMIGRANTS AFETER AUTOLO-
GOUS HSCT ACCORDING TO THE TYPE OF CONDITIONING: IRRADIA-
TION VERSUS CHEMOTHERAPY
J Najda1,*, M Glowala-Kosinska1, A Chwieduk1, T Czerw1, T Kruzel1, M Sadus-
Wojciechowska1, L Miszczyk2, J Holowiecki1, S Giebel1
1Bone Marrow Transplantation, 2Radiotherapy, Maria Sklodowska-Curie
Memorial Cancer Center and Institute of Oncology, Gliwice, Poland, Gliwice,
Poland

Background: Stem cells present n the graft are predominant source of T cell
recovery after HSCT. 
The process, however requires proper function of the thymus, which may be
negatively affected by many factors including toxicity of the conditioning regi-
men. Experimental data suggest that irradiation may be more harmful to the
thymus compared to myeloablative chemotherapy.
Aims: The goal of the current analyusis was to verify this hypothesis in a clin-
ical setting of autologous HSCT.
Methods: The thymic function was evaluated by enumeration of circulating
recent thymic emigrants (RTEs) determined by flow cytometry as
CD4+CD31+CD45RA+CD62L+ cells. It was done before start of conditioning
and on day +100 after autoHSCT. A total of 57 patients with hematologic malig-
nancies 9mm, n=32, NHL, n=22; other, n=3) were included in the study. Medi-
an age was 57 (22-66) years. Patients were divided in 4 groups according to
the type of conditioning; total body irradiation (TBI, 12Gy) monotherapy (n=20),
TBI+CHT (n=11), total marrow irradiation (TMI) monotherapy (n=11) and
chemotherapy alone (BEAM or high-dose melphalan, n=15). The groups did
not differ in terms of age.CD34+ cell was significantly higher for TBI+CHT com-
pared with remaining groups.
Results: RTEs could be detected in peripheral blood of all subjects prior to
HSCT (median 21, range 2-261cells/uL) with no significant differences between
groups (Kruskall-Wallis test, P=0,95). On day +100 after autoHSCT the high-
est number of circulating RTEs was observed for TBI alone (9,2-36/uL) followed
by TMI alone (7,2-15/uL), CHT alone (5,2-24/uL) and TBI+CHT (3,0-14/uL)
(Kruskall-Wallis test, P=0,03). In the post-hoc analysis (Umann-Whitney test)
the values for TBI alone were significantly higher compared to TBI+CHT
(P=0,01) and tended to be higher compared to CHT alone (P=0,11). Analysis
of lymphocyte subsets on day +100 revealed no differences between groups
for the number of circulating T CD4+ cells (P=0,41), T CD8+cells (P=0,52) and
B cells (P=0,24). The number of Treg cells tended to be lower for TBI+CHT
compared to other groups (P=0,07) and the number of NK cells was lower for
TBI alone than for other groups(P=0,003).
Summary and Conclusions: We conclude that conditioning regimens have
variable impact on thymic function after autoHSCT. As opposed to previously
published data from animal models we demonstrated that TBI itself is not more
harmful to the thymus than high-dose chemotherapy. In contrast, the addition
of chemotherapy to irradiation increases significantly the toxicity.

P882

SERUM MICRORNAS SIGNATURES IN ACUTE GRAFT VERSUS HOST
DISEASE (AGVHD) AFTER ALLOGENEIC HEMATOPOIETIC STEM CELL
TRANSPLANTATION (ALLO HSCT)
Y Efebera1,*, P Ranganathan1, X Yu1, J Hofstetter1, S Garman1, L Gibson2,
W Petros2, M Criag2, C Fernandez-Cymering3, S Volinia3, M Hamadani2,
G Marcucci1, S Devine1, R Garzon1
1Division of Hematology, The ohio State University, Columbus, 2Osborn
Hematopoietic Malignancy and Transplantation Program, West Virginia Univer-
sity, Morgantown, 3Department of Molecular Virology, Immunology and Med-
ical Genetics, The ohio State University, Columbus, United States

Background: aGVHD is one of the most frequent and lethal complications after
allo HSCT, underscoring the need to develop novel therapies. To achieve this
goal, aGVHD mechanisms needs to be further elucidated. Our group recently
reported aberrant miRNA expression in donor T cells from animals and patients
with aGVHD. Further studies focusing on miR-155 showed that this miRNA is
modulating aGVHD. Emerging data also indicate that miRNAs are also present
in the human serum and regulate immune responses. Here, we hypothesize that
serum miRNAs expression is deregulated in aGVHD and could play a role in
aGVHD pathogenesis or serve as biomarkers for the disease.
Aims: To identify miRNAs associated with aGVHD by performing serum miR-
NA expression analysis using deeP-sequencing in allo HSCT recipients at the
time of clinical suspicion of aGVHD.
Methods: Peripheral blood (PB) samples were collected weekly until day 100+
and at the time of clinical diagnosis of aGVHD from allo HSCT patients enrolled
into OSU11002 (a biorepositorium trial). After serum separation, total RNA was

extracted using Trizol. Libraries were constructed using the small RNA profil-
ing kit and sequenced on the Solid analyzer. A mouse model of aGVHD (B6
mice donor splenocytes and bone marrow cells transplanted to lethally irradi-
ated F1 recipients) was used to assess serum miRNA expression in animals
with aGVHD after transplant.
Results: In this study we included 10 patients with aGVHD (bowel aGVHD n=2;
skin aGVHD (n=5) and both skin and bowel aGVHD (n=3). Median age was 51.9,
conditioning regimens were myeloablative (n=1) and non-myeloablative (n=9) and
the type of donors used were unrelated (n=9) and related (n=1). PB samples were
obtained from these patients at the time of clinical suspicion of aGVHD. PB sam-
ples from allo HSCT patients with no aGVHD and matched for age, disease, con-
ditioning regimen, donor and timing of sample collection were obtained and used
as controls. Sequence alignment was performed using miRBase. The average
reads count per sample was 875,000. Normalization as reads per million was fol-
lowed by quantiles. First we compared miRNA expression between all patients with
aGVHD (n=10) and controls (n=7) using BRB tools and class comparison. We
found 7 miRNAs uP-regulated (miR-146a, miR-323-b, miR-34c, miR-363, miR-
4245, miR-29a, miR-181a*) and 3 miRNAs down-regulated (miR-3168, miR-662,
miR-550a) (Fold change (FC) >2, P<0.01). Next, we compared miRNA expres-
sion of patients with bowel aGVHD (n=5) vs. controls (n=7). We found 3 miRNAs
uP-regulated (miR-146a, miR-4295 and miR-181a*) and 4 miRNAs down-regu-
lated (miR-3168, miR-582, miR-193a and miR-662) (FC>2, P<0.01). Last we com-
pared miRNA expression between patients with skin only aGVHD (n=5) and con-
trols (n=7). We found 5 miRNAs uP-regulated (miR-323b, miR-34c, miR-3940,
miR-3674, miR-4258) and 2 down-regulated (miR-3168 and miR-3678)
(FC>2,P<0.01). MiR-3940 and miR-4258 are expressed exclusively in the skin
(miRBAse). Remarkably, miR-146a, a miRNA associated with innate immunity,
was found uP-regulated as well on serum samples from mice with aGVHD (n=6)
compared with controls (n=6) (FC>2,P<0.01). Both, miR-181a and miR-29a, which
are known to regulate immunity, were found deregulated in serum samples from
patients with aGVHD. Ongoing experiments are being performed to dissect the
function of those miRNAs.
Summary and Conclusions: miRNAs related to skin and immune system
regulation were found to be de-regulated in the serum of allo HSCT recipients
with aGVHD suggesting that they may play a role in the modulation of this
process.
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PARALEL STUDY OF CHIMERISM AFTER ALLOGENIC HAEMTOPOIET-
IC STEM CELL TRANSPLANTATION MONITORED BY TWO DIFFERENT
MOLECULAR METHODS
E Hanusovska1,*, S Sufliarska2, E Bojtarova3
1Clinical genetics, Medirex, 2Bone Marrow Transplantation Unit, Comenius
University Teaching Hospital, 3Department of Haematology and Transfusion,
Comenius University Medical School, Bratislava, Slovakia

Background: Over the past decades, allogeneic stem cell transplantation (allo-
SCT) has gained increasing importance as a treatment option for patients with
both malignant and non-malignant life threatening disorders. Surveillance of
chimerism after allo-SCT seems an indispensable tool for the clinical manage-
ment of transplant recipients. There are many genetic methods used for this
purpose. The FISH analysis of chromosome X and Y is applicable only in sex
mismatched transplantations. The most widespread method for testing of
chimerism is the PCR-based analyses of highly polymorphic short tandem
repeats (STR). Real-time PCR of SNP or NPs isn´t used so frequently.
Aims: To compare patient´s chimerism after allo-SCT measured using relative
quantification (RQ PCR) of SYBR green-based real-time PCR of SNP or NPs
or using PCR-based analysis of STR markers by fragment analysis on an auto-
mated genetic analyzer.
Methods: Whole peripheral blood samples were collected for DNA extraction
from both the donor and recipient before transplantation in order to determine
an informative marker. The blood samples of patients after allo-SCT (N=65
pairs) were collected at regular intervals at the Department of Hematology and
Transfusion, Comenius University Medical School, Bratislava, Slovakia and
provided for chimerism testing. RQ-PCR was performed by the real-time PCR
system using SYBR green and 12 pairs of specific primers for two allelic vari-
ants of DNA polymorphism and GAPDH as endogenous gene control. The
STR analysis was performed using of commercially available STR multiplex
amplification kits with fluorescently labeled PCR primers. The quantification of
donor and recipient signal was done by comparing the fluorescence intensity
given by the peak area of analyzed fragments.
Results: We screened 65 related and unrelated donor/recipient pairs by both
methods and we found at least one informative marker. The quantification of
informative markers was provided at the same time by both methods in paral-
lel and estimated chimerisms were compared. We found that our results were
identical only in 2% and the discrepancy was noticed also in 2% between the
two methods used. In the case of 1-50% mixed chimerism (MC) similar results
were obtained. However, complete chimerism (CC) estimated by the fragment
analysis was evaluated as mixed chimerism (MC) by the real-time PCR in 94%
patients, mainly in the first half of a year of the post-transplantation monitoring.
The example of the parallel monitoring of one patient is shown in Figure1. Fig-
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ure 1 Monitoring of chimerism after allogeneic stem cell transplantation (allo-
SCT) by analysis of STR markers by fragment analysis and by relative quantifi-
cation (RQ PCR) of SYBR green-based real-time PCR of SNP or NPs.

Figure 1.

Summary and Conclusions: Both methods compared above are suitable for
chimerism assessment after the allogeneic SCT. Complete chimerism detected by
the fragment analysis (FA) and mixed chimerism (MC) detected by the real-time
PCR was due by the different sensitivity of two methods used. RQ PCR had the
higher sensitivity (<1%) for the detection of the autolologous DNA markers than
FA, so it is better for earlier revealing of eventual relaps. On the other hand the
quantification of donor´s DNA markers is more precise estimated by the FA. 
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VENO-OCCLUSIVE DISEASE MAY DEVELOP IN SECONDARY IRON
OVERLOADED MICE AFTER TOTAL BODY IRRADIATION.
N Chung1,*, M Yeom2, S Kim1, J Lee1, P Jang3, B Cho1, H Kim1, D Jeong1
1Pediatrics, Seoul St. Mary’s Hospital, College of Medicine, The Catholic Uni-
versity of Korea, Seoul, 2Pediatrics, Incheon St. Mary’s Hospital, College of
Medicine, The Catholic University of Korea, Incheon, 3Pediatrics, Uijeongbu St.
Mary’s Hosptial, College of Medicine, The Catholic University of Korea, Uijeong-
bu, Korea, Republic of Korea

Background: The outcome of hematopoietic stem cell transplantation (HSCT)
is poor in patients with secondary iron overload (SIO). High incidence of veno-
occlusive disease (VOD), acute GVHD, and infection were observed in SIO
patients treated with HSCT.
Aims: We evaluated the relation between SIO and VOD in an animal model of
HSCT.
Methods: We used 6 week-old female BDF1 (H-2b/d) as recipient and male
C57/BL6 (H-2b) as donor. Recipient mice were injected intraperitoneally with
10mg of iron dextran according to experimental design (cumulative dose: 50mg,
100mg, and 200mg). All mice were treated with HSCT including total body irra-
diation designed by dose. Also, some mice without SIO were treated with allo-
geneic or syngeneic HSCT. We obtained peripheral blood for alanine amino-
transferase (ALT) and liver for pathologic findings, lipid hyperoxide (LH), and
liver iron content (LIC) as reactive oxygen species on post-HSCT day 1 and day
7. The score for VOD was assessed by pathologic findings (Hepatology,
1999;29:1779-91).
Results: All mice with SIO died within 10 days of HSCT. ALT level was
increased depending on cumulative iron dose, with a significant difference
between day 1 and day 7 for 200mg iron group (P<0.01). LH level was signifi-
cantly increased in the 200mg iron group than in other groups (P<0.01). For the
100mg iron group, the LH level depended on radiation dose (P<0.01). There
was a statistically significant relation among ALT, LH and LIC parameters (ALT
vs. LH; r2=0.911, ALT vs. LIC; r2=0.548, LIC vs. LH; r2=0.564). Also, the patho-
logic scores for VOD correlated with LIC (P<0.01, r2=0.597).
Summary and Conclusions: The liver with SIO showed a high level of ROS
that depended on cumulative iron dose, which also showed correlations with
elevated liver enzyme and LIC. The pathologic score for VOD was associat-
ed with LIC. Our results suggest that SIO may induce VOD after HSCT done
with irradiation. Iron chelation may improve outcome in SIO model of HSCT.

P885

ASSESSMENT OF CMV SPECIFIC IMMUNITY BY FLOW CYTOMETRY
USING A COMBINED APPROACH OF SPECIFIC CMV CELL ENUMERA-
TION AND FUNCTIONAL T CELL ANALYSIS 
V Tkáčová1,*, M Kouba1, V Válková1, M Kohoutová1, A Pešek1, P Cetkovský1,
L Marinov1
1Institute of Hematology and Blood Transfusion, Prague, Czech Republic
Background: CMV reactivation is one of the most frequent infectious compli-
cations following allogeneic stem cell transplantation (SCT). CMV specific mem-

ory CD8+ cells (CMV CD8+ Tly) play crucial role in the regulation of CMV infec-
tion. In practice, CMV specific response can be monitored by detection and
quantification of CMV CD8+ Tly using tetramer technology and/or ex-vivo
assessment of CMV induced T cell function.
Aims: To study the recovery of CMV specific immunity by analysing the func-
tional activity of CMV stimulated CD8+ Tly in terms of simultaneous production
of IL-2 and IFNg in correlation with CMV CD8+ Tly enumeration by CMV
tetramer test.
Methods: In 37 patients after SCT, we determined the presence of CMV
CD8+ Tly using the CMV tetramer test and simultaneously evaluated the
functional status of CMV stimulated CD8+ Tly by evaluation of intracytoplas-
mic presence of both IL-2 and IFN-g using multiparameter flow cytometry
(MPFCM).
Results: During the last 4 months, 37 patients were analyzed on day +60,
+150, +240, +360 following SCT. In 10 (27%) patients, we demonstrated the
presence of CD8+IL-2+INFg+ double positive cells, indicating sufficient CMV
specific response of Tly in agreement with literary data. In 7 of 10 cases (70%),
we proved the presence of CMV CD8+Tly: 203 c/µl (min. 51 c/µl, max. 785 c/µl).
All of these 10 patients didn’t experience any CMV complications. In 3 of 37
patients (8%) suffered from severe CMV infection and neither CMV CD8+ Tly,
nor CMV CD8+IL-2+,IFNg+ Tly were identified. 
Summary and Conclusions: Preliminary results suggest possible correlation
between ex-vivo functional activities of CMV stimulated Tly and the presence
of tetramer positive CMV CD8+Tly in concentration >10 c/µl. Further analysis
is necessary to confirm this observation and implement both techniques in clin-
ical practice for laboratory evaluation of CMV specific immunity recovery and
optimal timing of anti-CMV therapy. 
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SERUM FREE LIGHT CHAIN (SFLC) AN EARLY PROGNOSTIC MARKER
OF OUT-COME IN LYMPHOMA AND LEUKEMIA PATIENTS POST ALLO-
GENEIC TRANSPLANTATION
L Adie1,*, J Croudace2, P Young1, B Abbotts2, J Nunnick3, S Lee3, G Pratt2,
C Craddock2,3, S Harding1, P Moss2,3
1The Binding Site Group Ltd, 2School of Cancer Sciences, University of Birm-
ingham, 3Centre for Clinical Haematology, University Hospitals National Health
Service Foundation Trust, Birmingham, United Kingdom

Background: Early markers of allogeneic transplant engraftment and graft ver-
sus host disease (GVHD) may aid patient management. Previously a small
study of 47 multiple myeloma patients undergoing allogeneic transplant iden-
tified changes in serum free light chain (FLC) production (of the non-clonal iso-
type) as markers of allogeneic transplant outcome.
Aims: Here we present data looking at the delta changes of FLC compared to
baseline and comment on their role as markers of immune-reconstitution in a
group of leukemia and lymphoma patients.
Methods: Serum from 19 lymphoma (13 NHL, 6 HL), 73 leukemia (53 AML,
7 CML, 6 ALL, 4 PLL, 3 CLL) and 8 patients with other hematological disor-
ders (3 MDS, 2 MF, 2 aneuploidy, and 1 ATLL) taken at baseline (median 7
days before transplant (range 1-19 days) and 5 weeks post-transplant were
analysed retrospectively (male/female ratio 61/39, median age 51 years,
range 19-71). FLC kappa and lambda were measured using automated
immunoassays nephelometrically and results summated (κFLC+λFLC) to give
a combined polyclonal FLC measurement (cFLC). Delta cFLC were charac-
terised as increased, stable or decreased. Intact immunoglobulin (IgG, IgA,
IgM) measurements were analysed in a similar fashion. All statistics were per-
formed on SPSS v19.0.
Results: Median cFLC values at baseline and at week 5 post-transplant were
25 mg/L (range 2.21-371) and 15.63 mg/L (range 0.54-56.73), respectively. At
week5, the absolute values of cFLC increased in 25/100 (median increase 7.19
mg/L, range 0.18-38.15) and decreased in 75/100 patients (median decrease
13 mg/L, range 0.02-335.51). Overall survival (OS) was better in patients with
increased delta cFLC and these patients were more likely to have acute GVHD
(aGVHD) compared to patients with decreased delta cFLC (75%ile survival
rate: not reached v. 231 days, respectively, P<0.001; 50%ile rate of aGVHD free
survival: 55 days v. not reached, respectively, P=0.004). Due to assay analyt-
ical variation, subtle changes in the delta cFLC may not represent increase or
decrease in cFLC levels. A cut-off of ±8 mg/L was used to define delta cFLC in
to 3 groups: 1) increased, 2) stable, or 3) decreased. Patients with increased
delta cFLC (n=10) had a better OS compared to patients with stable (n=36) or
decreased (n=54) delta cFLC and patients with stable delta cFLC had a better
OS compared to patients with decreased delta cFLC (75%ile survival rate: not
reached v. 533 days v. 206 days, respectively; P=0.001). In comparison,
changes in intact immunoglobulin measurements did not offer significant infor-
mation on the outcome of these patients (p value for IgG P=0.34; IgA P=0.15;
and IgM P=0.057).
Summary and Conclusions: Delta increases in FLC correspond to better OS
and an increase in GVHD, suggesting they may be early markers of engraft-
ment and immune reconstitution. Changes in intact immunoglobulins did not
offer the same information, possibly reflecting longer serum half-lives which may
buffer subtle changes in concentrations.
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STUDY OF SOLUBLE HLA-G LEVEL DYNAMICS IN HEMATOLOGICAL
PATIENTS UNDERGOING AUTOLOGOUS OR ALLOGENEIC STEM CELL
TRANSPLANTATION
E Ribakovsky1,*, M Koren-Michowitz1, A Stanevsky1, A Shimoni1, E Gazit1,
A Nagler1
1Sheba Medical Center, Ramat Gan, Israel

Background: Human leukocyte antigen G (HLA-G) is a non-classical major his-
tocompatibility complex (MHC) class I molecule with immune-modulatory prop-
erties. HLA-G expression is highly tissue restricted and can be elevated by a vari-
ety of inflammatory cytokines including IL-10 and INF-γ, heat shock, radiation,
oxidative stress and hypoxia. Aberrant HLA-G expression was found in a variety
of pathologic situations, including solid as well as hematologic malignancies
(AML, CLL, NHL and HL). Soluble HLA-G (sHLA-G) is generated by proteolytic
cleavage of HLA-G1 surface antigen. Increased sHLA-G plasma levels has been
suggested as disease specific markers in several solid tumors, with higher lev-
els correlating with an advanced disease status. HLA-G molecules have an
inhibitory effect on cells of the immune system including NK, T cells and dendrit-
ic cells, suggesting that they may have a role in immune surveillance and trans-
plantation. In hematological malignancies both tumor and the BM stroma may
contribute to plasma sHLA-G. We hypothesized that sHLA-G is increased in
patients (pts) with hematological disorders and may have a biological signifi-
cance in patients undergoing either autologous (Auto) or allogeneic (Allo) SCT.
Aims: To study plasma sHLA-G levels and dynamics in pts with hematologi-
cal disorders undergoing SCT.
Methods: Patients undergoing SCT between 08/2006 and 08/2009 were
included in this study. sHLA-G was determined in ACD plasma collected before
conditioning and at 2 days intervals until engraftment. Concentrations were
determined by ELISA using MEM-G and HRP-antiB2-microglobulin as capture
and detection antibodies, respectively, and are expressed as ng/mL. sHLA-G
levels determined during conditioning were compared with baseline values and
are expressed as fold changes (level at a specific day/baseline).
Results: 106 pts, median age 50 years (range 1-72), F/M 44/62 undergoing either
Auto (n=27) or Allo (n=79) SCT were included in the study. Their baseline char-
acteristics are shown in Table 1. Mean sHLA-G level prior to SCT was 40.7 ng/mL
(range 5-148) in the entire cohort and was significantly different according to diag-
nosis (mean±SEM); 71±17 ng/mL in HL, 56±12 ng/mL in ALL, 55±16 ng/mL in
severe aplastic anemia, 55±5 ng/mL in CML, 52±9 ng/mL in myelofibrosis, 48±4
ng/mL in CLL, 40±8 ng/mL in MDS, 37±8 ng/mL in NHL, 32±3 ng/mL in AML and
23.50±5 ng/mL in MM (one way ANOVA, P=0.0123). Mean sHLA-G levels were
similar in pts transplanted in CR1 or 2 (42±7 ng/mL), active disease (PR+PD)
(40±6 ng/mL) and in pts with no prior therapy (39±7ng/mL). sHLA-G levels grad-
ually increased in Allo SCT pts, achieving maximal levels at engraftment±5 days,
with mean fold changes from baseline of 2.6±0.4. In contrast, sHLA-G level in Auto
SCT pts remained relatively stable with mean fold change at engraftment of
0.8±0.2 compared to baseline levels. Pre-transplant sHLA-G levels in Allo SCT
pts developing acute GVHD (n=24, 30%) were not significantly different from pts
with no GVHD (43±6 ng/mL and 44±5 ng/mL, respectively), however in AML pts,
pre-transplant higher sHLA-G levels were observed in pts with acute GVHD
(41±10 ng/mL) compared to those without acute GVHD (31±4 ng/mL), P=0.3.

Table 1. Clinical characteristics of study patients.

Summary and Conclusions: sHLA-G levels in patients with hematological
disorders are quite variable with the highest values found in HL pts. Serial plas-
ma sHLA-G measurements in SCT pts demonstrate different dynamics in Allo
SCT compared to Auto SCT. Further investigation into the clinical significance
of these findings is warranted.
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PHASE I/II STUDY OF PANOBINOSTAT FOLLOWING ALLOGENEIC STEM
CELL TRANSPLANTATION IN PATIENTS WITH HIGH RISK MDS OR AML:
INITIAL RESULTS FROM THE PHASE I PART OF THE PANOBEST TRIAL
G Bug1,*, A Burchert2, N Kröger3, U Dünzinger1, A Wolf1, S Hünecke4, P
Bader4, H Serve1, O Ottmann1
1Department of Medicine II, Hematology and Oncology, Goethe University
Frankfurt, Frankfurt am Main, 2Department of Medicine, Hematology, Oncolo-
gy and Immunology, University Hospital of Gießen and Marburg, Marburg,
3Interdisziplinäre Klinik und Poliklinik für Stammzelltransplantation, University
Hospital Hamburg-Eppendorf, Hamburg, 4Department for Stem Cell Trans-
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Background: After an allogeneic hematopoietic stem cell transplantation
(HSCT), leukemic relapse and graft-versus-host disease (GvHD) remain major
obstacles. Deacetylase inhibitors (DACi) possess both anti-leukemic activity
and immunomodulatory effects. Conceptually, post-HSCT maintenance ther-
apy with the DACi panobinostat may benefit patients (pts) with high risk acute
myeloid leukemia (AML), but its tolerability and efficacy in this setting have not
been investigated.
Aims: This phase I study was designed to determine the dose-limiting toxicity
(DLT) and maximum tolerated dose (MTD) of the investigational drug panobino-
stat in adult pts with high risk AML or myelodysplastic syndromes (MDS) in com-
plete hematologic remission (CR) after a reduced-intensity conditioning HSCT.
Methods: Panobinostat was administered in two schedules, either thrice week-
ly every week (A) or every other week (B) which were examined sequentially.
Treatment is initiated between day +60 and +150 after HSCT and given for a max-
imum of one year. This interim analysis describes the results of schedule A, in
which panobinostat was started at a dose of 10 mg TIW and escalated to 20 and
30 mg TIW using a 3+3 design. Eligibility criteria included: ANC ≥1,000/µL,
platelets ≥75,000/µL, adequate organ function and no severe GvHD. All pts gave
written informed consent. DLT was defined as prolonged grade 4 hematologic
toxicity or any non-hematologic toxicity ≥grade 3 unrelated to disease progres-
sion or intercurrent illness within 28 days of the first panobinostat dose.
Results: A total of 12 pts (11 AML, 1 MDS) with a median age of 52 years (range,
21-62) have been enrolled (3, 6 and 3 pts at dose levels1, 2 and 3) and are
evaluable for MTD. Cytogenetics were classified as intermediate-1 (n=3), inter-
mediate-2 (n=4) and adverse risk (n=5) according to ELN criteria. Study start was
at a median of 73 days (range, 60-126) after HSCT from a matched related (n=5)
or unrelated donor (n=7) which was performed in active disease (n=11, median
bone marrow blasts 22%, range, 8-63) or in CR2 (n=1). The MTD was determined
to be 20 mg TIW due to one DLT (fatigue grade 3) at 20 mg and two DLTs (col-
itis and nausea/emesis grade 3 each) at 30 mg. As of February 2013, 68 adverse
events (AEs) grades 2 (n=33), 3 (n=29) and 4 (n=5) were reported. Grade 3 and
4 toxicities included thrombocytopenia (n=7), leukopenia/neutropenia (n=5), ane-
mia (n=1), gastrointestinal symptoms (n=5), sepsis, pneumocystis jirovecii pneu-
monia, pulmonary infection (n=1 each), herpes stomatitis (n=2), elevated lipase
(n=3) or GGT (n=1), hyperuricemia, diabetes mellitus, syncope, deep vein throm-
bosis and pulmonary embolism (n=1 each). Toxicity was reversible and required
at least one panobinostat dose reduction in 3 pts. Acute GvHD grade 2 (n=1) and
3 (n=3) was steroid responsive in 3 pts. One pt required salvage therapy and
eventually developed moderate chronic GvHD. Mild chronic GvHD was observed
in 2 additional pts. To date, 3 pts have completed one year of panobinostat and
4 pts remain on treatment (days 71-275). Five pts discontinued treatment pre-
maturely after 10-217 days due to grade 3 toxicities (n=2), acute GvHD grade 3
(n=2) or AML relapse (n=1). One MDS pt relapsed after stopping panobinostat
on day 10. With a median follow up of 362 days (range, 71-736), 11/12 pts are
alive and 10/12 in continuous CR after HSCT. Immunophenotyping revealed no
impact of panobinostat on regulatory T cells, other lymphocyte subsets or den-
dritic cells in the peripheral blood.
Summary and Conclusions: Panobinostat maintenance following HSCT is
feasible with a recommended phase II dose of 20 mg TIW weekly. Fatigue and
gastrointestinal toxicities were the DLTs. AEs were fully and rapidly reversible
after interruption and/or dose reduction. While follow-up is short, the relapse
rate is remarkably low considering the high risk patient population.
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Background: T- and Natural Killer (NK)-lymphocytes play a main role in
immune surveillance of EBV infection. EBV-reactivation (R) frequently occurs
in patients having allogeneic transplantation (AT). 
Aims: We evaluated the impact of controlled EBV-R on survival of allografted
adult patients with haematological malignancies and analyzed the different cir-
culating lymphocyte populations and NK cytotoxicity. 
Methods: 190 consecutive adult patients were included in this study. They
received fludarabine, busulfan, ATG for reduced intensity conditioning regimen
(CR) or cyclophosphamide plus TBI for myeloablative CR. Prophylaxis of acute
GVHD was standard. EBV viral load (EBV-VL) was monitored in PB after AT,
weekly for the first 6 months (m), then monthly using standard PCR technique.
EBV-R was defined by an EBV-VL ³500 copies/mL, increasing 1 week later.
This level of EBV-VL was used to decide therapy, first reducing immunosup-
pression followed by rituximab if no EBV-VL decrease (375mg/m2, 4 I.V. week-
ly). CMV co-infection was defined if occurring 1m before or after the EBV-R.
Lymphocyte phenotyping (CD3,4,8,3+56+,3-56+,19,25,DR) was performed
weekly for 3m, then monthly. Cytotoxicity assays were performed in 8 patients
compared to healthy donors using standard technique against Jurkat, CO30
(EBV lymphoblastoid cells) and primary tumor cells.
Results: There were 105 acute leukaemias (26 ALL, 71 AML) and 8
myelodysplastic syndromes, 71 lymphoproliferative disorders (17 lymphomas,
8 CLL and 46 MM), 5 aplastic anaemia and 9 CML. There were 76 females
and 114 males (median age: 51y, range 18-69). 86 (45%) patients present-
ed EBV-R, with 74 patients having EBV-VL>1000 copies/mL. There was no
statistical difference between the 2 groups (EBV-R and no EBV-R), for clini-
cal characteristics, therapy, type of graft and number of CD34+ cells infused.
Patients with EBV-R received more frequently ATG (P=0.004). Median time
of EBV-R detection was 73 days (IQR: 40-210) after AT. 69/86 patients
received rituximab, and the other 17 patients received acyclovir. Patients with
no EBV-R did not receive rituximab. Within 3m after rituximab, GVHD inten-
sity was decreased, particularly for acute GVHD. Median follow up was 36.6m
(95%IC 31.5-45.7). Patients with EBV-R had a longer PFS than those with no
EBV-R (at 2 years 51% vs. 69%, at 5 years 47% vs 38%) (P<.04). OS was
longer in patients with EBV-R than that observed for patients with no EBV-R
(at 2 years 76% vs. 64% and at 5 years 63% vs. 47%, P<.001). Among the
patients with EBV-R, OS and PFS were not significantly different for patients
receiving or not rituximab (respectively P=0.67 and P=0.88). OS and PFS
were not different between patients according to the cancer (respectively,
P=.46 and P=.49). Median duration of lymphocyte measurement was 94 days
(IQR 59-248) after AT. B- and particularly T-lymphocytes (CD4+,CD8+) were
not significantly different between the 2 groups, respectively P=.29 and P=.48.
Only circulating NK cells were significantly different, with a median increased
by 22% (P=.03) in patients with EBV-R. CMV co-infection did not impact NK
cell counts (P=.058). NK cell count was not different according the use of rit-
uximab (P=.22). The use of rituximab did not modify NK cell counts at 3 and
6m after stopping treatment (both P=.99).
Summary and Conclusions: Controlled EBV-R in allografted cancer patients
is associated with better OS and PFS, a significant increase in circulating NK
cells and enhanced NK cell cytotoxicity. A prospective study is ongoing for ana-
lyzing different subpopulations of NK cells.
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Background: The use of the “so called” FB4 regimen associating Fludara-
bine (40 mg/m2/days ¥ 4 days) and Busulfan IV (130 mg/m2/days ¥ 4 days)
has been dramatically increased in order to replace the hitherto standard
Cyclophosphamide (50 mg/kg/day ¥ 4 days) plus Busulfan (3.2 mg/kg/day ¥
4 days) regimen (CyBu). Few studies, however, have addressed the impact
of such a reduced toxicity conditioning on outcome. In addition, interpretation
of the data is confounded by the inclusion of myeloid and lymphoid malignan-
cies.
Aims: The aim of the study was to compare the two myeloablative condition-
ing CyBu and FB4 in a large-scale cohort of 103 consecutive patients who
received allogeneic stem cell transplantation (allo-SCT) for myeloid disease.
Methods: Between January 2007 and December 2012, one hundred and three
patients received either CyBu (CyBu-group; n=41) or FB4 (FB4-group, n=62)
according to the on-going policy in our unit. Allo-SCT indications were AML
(n=77), myelodysplastic syndrome (n=18) and myeloproliferative disorder (n=8).
Transplantation modalities were made as homogenous as possible using the
following inclusion/exclusion criteria: (i) Patients older than 18 years referred
for first allo-SCT.(ii) source of stem cell was marrow or blood from either a sib-
ling or an HLA-matched unrelated donor at allele level. Patients who received
allo-SCT from a cord blood or T-cell-depleted graft, and those with malignan-
cies other than myeloid were excluded.
Results: The two groups were comparable in terms of patient’s characteristics

except for recipient CMV serostatus. Patients of FB4-group received more often
ATG and PBSC than those of CyBu-group with P=0.003 and, 0.005, respec-
tively. As February 20th, 2013, median follow-up was of 24.3 months (range,
2.1-74.0). Two years OS, EFS, cumulative incidence (CI) of relapse and NRM
were 77%, 73%, 13%, 13%, respectively. All patients engrafted but full donor-
type chimerism were less often recorded in FB4-group than in CyBu-group with
54% vs 83% (P=.005); 64% vs 88% (P=.009) and 65% vs 87% (P=.048) at days
30, 60 and 100 post–transplant, respectively. Patients of FB4-group developed
more often oral mucositis (92% vs 76%; P=.021) and chronic GVHD (46% vs
21%; P=.006) than those belonging to CyBu-group. Of note, patients with full-
donor chimerism at day 60 developed more often a grade II-IV acute GVHD but
chimerism status had no impact on patient’s outcome particularly on relapse.
In multivariate analysis adjusted to ATG, CMV serostatus and source of stem
cells (BM vs PBSC), conditioning type (FB4 and CyBu) had no impact on 2-year
OS, EFS, relapse and NRM.
Summary and Conclusions: In this large-scale homogenous cohort, results
show that FB4 as a reduced toxicity myeloablative conditioning regimen gives
similar results as the standard CyBu. Longer follow-up is, however, needed to
evaluate the impact of delayed full-donor chimerism on patients relapse.
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Background: Allogenic stem-cell transplantation (SCT) with reduced-intensi-
ty conditioning (RIC) has been increasingly used over the last 15 years. Com-
parative studies have generally shown that RIC is associated with higher
relapse rate and lower toxicity compared with myeloablative conditioning (MAC)
resulting in similar short-intermediate term survival. However, due to shorter fol-
low-up, so far, there is only limited data on the long-term outcome (beyond 10
years) after RIC in comparison with MAC and on the pattern of late events.
Aims: To compare long-term outcome and late events between RIC and MAC
SCT recipients.
Methods: We retrospectively analyzed all consecutive allogeneic transplants
performed in a single institution between 1/2000 and 3/2003, such that the min-
imal follow-up for surviving patients is more than 10 years. We analyzed late
outcome and late events after SCT.
Results: The analysis included 142 patients, median age 47 years (16-66).
Diagnoses included AML (n=50), ALL (n=14), MDS (n=4), CML (n=14), lym-
phoma (n=29), myeloma (n=23), others (n=8). The donor was an HLA-
matched sibling (n=99), matched unrelated (n=36) and mismatched-related
(n=7). Disease status at SCT was early (n=33), intermediate (n=24) and
advanced (n=85) according to CIBMTR criteria. In all, 59 patients were giv-
en MAC and 83 RIC according to institutional criteria. As expected from eli-
gibility criteria, RIC recipients were older (median age 51 years compared to
37 years in MAC recipients, P=0.001). More RIC recipients had lymphopro-
liferative disorders (54% vs. 17%, respectively) and less had acute leukemia/
MDS (30% vs. 73%, P=0.001). More RIC recipients had advanced disease
(63% vs. 54%, P=0.07) and more patients had a prior autologous SCT (49%
vs. 0%, P=0.001). Complete follow-up is available for 139 patients (98%). The
median follow-up is 11.4 years (range, 10-13.2 years). Forty-two patients are
alive with a 10 year overall survival (OS) of 32% (95%CI, 25-40), 20/58 MAC
recipients, 10-year OS 38% (95% CI, 25-50) and 22/81 RIC recipients, 10-
year OS 28% (95%, 19-39, P=0.28). Multivariate analysis identified interme-
diate and advanced disease status, HR 2.5 (P=0.03) and 4.0 (P=0.0004),
respectively, as the only independent adverse prognostic factors for OS. Fifty-
four patients were alive 5 years after SCT, 12 patients died over the next
years, 3 of them beyond 10 years from SCT. Late mortality occurred in 7 of
28 MAC recipients alive 5 years after SCT and was attributed to late relapse
(n=2, both AML), chronic GVHD (n=4, 2 of them with lung disease), and MI
(n=1). Late mortality occurred in 5 of 26 RIC recipients alive 5 years after SCT
due to progressive disease (n=2, lymphatic malignancies, relapse occurred
before 5 years) and second malignancies (n=3). Death due to chronic GVHD
was more common after MAC (P=0.04) and death due to second malignan-
cies was more common after RIC (P=0.06). The probability of patients sur-
viving 5 years after SCT to survive for the next 5 years was 79% and 88%
after MAC and RIC, respectively (P=0.25). Ten years after SCT, 32% of sur-
viving MAC recipients and 4% of surviving RIC recipients were still on immune
suppressive therapy (P=0.02).
Summary and Conclusions: Both MAC and RIC regimens allow long-term OS
beyond 10 years after SCT with a similar rate. Late events continue to compro-
mise cure beyond 5 years. The pattern of late events is different between the
regimens. More events are related to late relapse and chronic GVHD (and in
particular lung disease) after MAC, while second malignancies are more com-
mon after RIC. MAC is also associated with more protracted requirement for
immune suppressive therapy.
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Background: Unlike other haematopoietic malignancies, the therapeutic arma-
mentarium for AML has not changed in the last thirty years. Thereported
increase in survival of youngerpatients is mainly a consequenceof theimproved-
management of infectionsand complicationsof BMT. In the last years new
sources of allogeneic stem cells have been explored, and new transplant pro-
cedures have been designed that allow the utilization of haploidentical donors
with acceptable transplant related mortality.
Aims: We report a retrospective review of AML treatment in 132 patients
enrolled in a regional Italian acute leukemia registry with the purpose of eval-
uating transplant rate in first CR. 
Methods: From October 2010 to January 2013, 132 AML patients have been
reported in the Genova Acute Leukemia Registry (REGAL). Median age was
66 years (range 16-87), males were 75 (57%), females 57 (43%). Ninety-two
patients had denovo disease (69%); in 40 patients (31%) AML was secondary
to MDS (n. 24), chemo radiotherapy (n.9), and chronic myeloproliferative dis-
order (n.7). Fifteen patients (11%) had acute promyelocytic leukaemia. Rele-
vant comorbidities were present in 75 patients (57%), mainly diabetes mellitus
(n. 16), heart disease (n. 11), hypertension (n.18), liver (n.10), lung (n. 10) and
other (n.33) diseases. ECOG performance status was 0 in 41 patients (31%),
1 in 51 (38%), 2 in 29 (22%), 3 in 10 (7%) and 4 in 1 (2%). Karyotype could be
evaluated in 115 patients (87%) and was favourable in 17 patients (15%), inter-
mediate in 80 (69%), unfavourable in 18 (16%). A molecular profile including
study of FLT3 ITD, NPM1 gene mutations and expression of WT1 and BAALC
genes was performed in 106 patients (80%). 
Results: Five patients received supportive care only (4%), 33 low intensity
chemotherapy (25%), 94 were eligible for intensive conventional chemothera-
py (71%). In this last group 6 patients had an induction related death (6%), 58
achieved CR (62%). Induction related deaths were 2 (4%) and 4 (9%) in
patients younger and older than 60 years, respectively. Complete remission
rates were 78% and 43% in patients younger and older than 60 years, respec-
tively. After prognostic work up at diagnosis 40 patients were considered eligi-
ble for early BMT (age <65 years and unfavourable cytogenetic or intermedi-
ate cytogenetic plus high risk molecular profile or secondary AML), 12 were
actually transplanted in first CR (30%) and 9 are disease free and waiting for
BMT (22%). Three more patients were transplanted in second CR. Reasons
for not receiving early BMT were infections (n. 6), refractory or relapsed dis-
ease (n. 12) and unavailable donor (n.1). Stem cell donors have been HLA iden-
tical siblings (n. 2, 17%) and haploidentical siblings (n.10, 83%). No patients
transplanted in first CR died for transplant related reasons.
Summary and Conclusions: ReGAL data show that 71% of newly diagnosed
AML were treated with intensive chemotherapy and 13% of these were trans-
planted in first CR. BMT in first CR was performed in 30% of eligible patients
mainly using haploidentical donors (83%). With the increased utilization of
transplant regimens specifically designed for haploidentical donors, transplant
related mortality has not changed and lack of donor is not anymore a reason
for not receiving an early BMT. 
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PHOPROLIFERATIVE DISORDER WITH CENTRAL NERVOUS SYSTEM
INVOLVEMENT AFTER ALLOGENEIC HEMATOPOIETIC STEM CELL
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Background: Epstein–Barr virus (EBV)-associated post-transplant lympho-
proliferative disorder (PTLD) is a life-threatening complication that follows sol-
id organ transplantation or allogeneic hematopoietic stem cell transplantation
(allo-HSCT). The managements of systemic PTLD, including EBV molecular
monitoring to identify high-risk patients developing PTLD, diagnosis, preemp-
tive therapy and treatments, have achieved certain consensus. However, there
are no uniform approaches to the managements of PTLD with central nervous
system (CNS) involvement.
Aims: To explore the managements of EBV-associated CNS-PTLD after allo-
HSCT.
Methods: Thirty-six patients with EBV-associated diseases (21 PTLD, 7 EBV
fever, 4 encephalitis/myelitis, 3 pneumonia and 1 hepatitis) and 8 patients with

unexplainable CNS manifestations from 257 patients undergoing allo-HSCT
between August1, 2008 and May 31, 2012 were enrolled in this prospective study.
Moreover, 10 patients with EBV-DNA-emia but without EBV-associated diseases
and 5 patients who were EBV-DNA negative in blood volunteered to have their
CSF monitored as controls (platelet >50×109/L).The EBV-DNA of blood and cere-
brospinal fluid (CSF) were monitored regularly by real-time quantitative poly-
merase chain reaction. The rituximab-based treatments followed by adoptive cel-
lular therapy were administered in patients with EBV-associated CNS-PTLD.
Results: Eleven patients were diagnosed as EBV-associated CNS-PTLD, includ-
ing 8 systemic PTLD accompanying CNS involvement and 3 isolated CNS-PTLD.
Ten patients initially presented with fever and 8 patients had CNS symptoms and
signs at disease onset, 2 appeared CNS manifestations in the progression of dis-
ease and 1 did not present CNS manifestations during CNS-PTLD. Except one,
all patients were EBV-DNA positive in blood. The EBV-DNA loads of CSF were
significantly higher than those of blood (52571±34993 vs. 23083±28080,
P=0.028). Of the 9 patients obtaining the immunophenotypic analysis of CSF
cells, the results revealed monoclonality in 7 and polyclonality in 2 cases. The 4
patients without rituximab therapy all died of PTLD progression, whereas the 7
patients with rituximab-based treatments all obtained complete response (CR),
including the 4 patients who were unresponsive to intravenous rituximab-based
treatments finally obtained CR after intrathecal rituximab. The EBV-DNA loads
of CSF were positively related to treatment response (P<0.001, r=0.889). With a
median follow up of 261 (range 4 to 886) days after CNS-PTLD, 4 patients sur-
vived and 7 died. The causes of death were PTLD progressing (n=4), PTLD
relapse (n=1), GVHD (n=1) and CMV pneumonia (n=1).
Summary and Conclusions: EBV-DNA detection in CSF might be more spe-
cific and sensitive than that in blood for the diagnosis, development and ther-
apeutic evaluation of CNS-PTLD. The immunophenotypic analysis of CSF cells
is helpful in the diagnosis of CNS-PTLD. The intrathecal rituximab is an effec-
tive method for CNS-PTLD patients who had failed to the intravenous rituximab.
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INFECTION AFTER ALLOGENEIC HAEMATOPOIETIC STEM CELL
TRANSPLANTATION
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X Guo1, M Dai1, J Sun1, Q Liu1,*
1Department of Hematology, Nanfang Hospital, Southern Medical University,
Guangzhou, China

Background: Epstein-Barr virus (EBV) infection/reactivation following allogene-
ic haematopoietic stem cell transplantation (allo-HSCT) can cause deadly post-
transplant lymphoproliferative disorders and other EBV-associated diseases.
The mechanism for development of EBV-associated diseases remains unclear,
but likely involves immunological control of viral infection. Human leukocyte anti-
gen (HLA) molecules are responsible for antigen processing and presentation to
the immune system, and therefore have the potential to be associated with devel-
opment of EBV infection/reactivation and EBV-associated diseases.
Aims: In this study, the association between HLA polymorphisms and devel-
opment of EBV infection/reactivation or EBV-associated diseases in recipients
undergoing allo-HSCT was evaluated. 
Methods: HLA data of 280 recipients, who were from south China and received
allo-HSCT between July 2008 to December 2012, and their donors were ana-
lyzed. The EBV-DNA levels of blood were monitored regularly by quantitative
real-time polymerase chain reaction (RQ-PCR).
Results: With a median follow-up of 363 days post-transplantation (range, 17 to
1670 days), 82 cases developed EBV infection/reactivation and 31 developed
EBV-associated diseases including 22 EBV-PTLD and 9 other EBV-associated
diseases. The 3-year cumulative incidence of EBV infection/reactivation and
EBV-associated diseases were 31.5%±3.0% and 12.7%±2.2%, respectively.
Both recipient and donor HLA-A11 were protective against EBV infection/reacti-
vation (recipient A11: odds ratio [OR] 0.53, P=0.017; donor A11: OR 0.59,
P=0.044). Recipients with HLA-DR9 had a higher incidence of EBV infection/reac-
tivation than those without (OR 1.80, P=0.032). In multivariate analysis, recipi-
ent and donor HLA-A11 were confirmed to be negatively associated with EBV
infection/reactivation (recipient A11: OR 0.45, 95% confidence interval [CI] 0.241-
0.833, P=0.011; donor A11: OR 0.50, 95%CI 0.27-0.92, P=0.026). Both univari-
ate and multivariate analysis showed donor HLA-A33 (OR 2.92, 95%CI: 1.18-
7.23, P=0.021) and recipient HLA-B44 (OR 16.60, 95%CI: 1.91-144.03, P=0.011)
were risk factors for development of EBV-associated diseases. 
Summary and Conclusions: Our data suggest that HLA polymorphisms affect
development of EBV infection/reactivation and EBV-associated diseases.
These findings may be useful in risk stratification and development of prophy-
laxis strategies.
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FOLLOW UP OF ACUTE GASTRO-INTESTINAL GRAFT VERSUS HOST
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Background: Although multiple biomarkers of acute intestinal GVHD (GI-
GVHD) have been identified, the translation of these from the bench to the
bedside remains complex. It’s known that fecal calprotectin (FC) correlates
very well with disease activity in patients with inflammatory bowel disease as
well as in patients with intestinal graft rejection after small bowel transplanta-
tion.
Aims: The aim of this study was to evaluate FC as a single biomarker for the diag-
nosis and follow up of GI-GVHD in adult patients with haematological malignan-
cies who underwent allogeneic stem cell transplantation (SCT) at our center.
Methods: From January 2012, 30 consecutive SCT patients have been mon-
itored for FC (normal range: 0-50 mg/kg) with at least 2 samples/patient (medi-
an number3, range 2-13). Fecal samples were collected at 2 week intervals until
day 90 from SCT or at the onset of symptoms of GI-GVHD, even after day 90.
The diagnosis of GI-GVHD was based on standard clinical criteria, together with
other microbiological and histopathological tests.
Results: Eight of 30 tested patients (27%) were diagnosed with GI-GVHD. In
this group FC median value was 429 mg/kg (range 29-5000) at the onset of
symptoms; only one of these 8 patients presented FC levels in the normal
ranges at the diagnosis and during follow-up (<50mg/kg). In one of the 30
patients included in the study the clinical diagnosis of GI-GVHD was not sup-
ported by the endoscopic and histological findings and in this patient, the FC
median value was 60 mg/kg (range6,25-120). FC median value in all other
21/30 patients (70%) without GI-GVHD was 49 mg/kg (range 6-177). For a cut-
off point value of 200 mg/kg, sensitivity for the test was 87,5%, specificity 100%,
positive predictive value 100% and negative predictive value 95,6%. We could-
n’t observe a correlation between FC levels at the onset of GI-GVHD and sever-
ity of clinical symptoms. In fact FC median value was 467 mg/kg (range: 29-
5000) in patients in stage 1 GVHD compared with 391mg/kg (range: 288-3121)
in patients in stage 2-4. We observed that patients achieving stable FC values
under 200 mg/kg at the follow-up (in 4 of the 7 patients with abnormal FC find-
ings at the onset of GVHD–true positive) had a more favourable outcome and
prognosis.
Summary and Conclusions: Our data confirm that FC is specific, inexpensive,
non-invasive test and easy to perform. This biomarker can improve the diag-
nosis of acute GI-GVHD with an optimal cut-off level of 200 mg/kg. This test
seems to be promising also for the evaluation of the activity of GI-GVHD dur-
ing follow-up and it could be used as a potential decisional tool for anti GVHD
therapy modulation.

P896

IMMUNOPHENOTYPIC RESPONSE AFTER ALLOGRAFTING IN MULTIPLE
MYELOMA
L Giaccone1,*, L Brunello1, R Passera1, M Festuccia1, M Gilestro1, E Maffini1,
F Ferrando1, F Testa1, M Boccadoro1, P Omedè1, B Bruno1
1Divisions of Hematology, A.O. Città della Salute e della Scienza, Università di
Torino, Torino, Italy

Background: Recent studies suggest that immunophenotypic remission (IR)
may be a relevant prognostic factor in patients with multiple myeloma (MM).
However, data on this role after allografting are lacking.
Aims: To evaluate the impact of IR and compare it to conventional complete
remission (CR) in myeloma patients treated with an allograft.
Methods: Sixty-six consecutive patients, median age 54 years (35-66), who
underwent an allograft between January 2000 and December 2011 with a fol-
low-up of at least 3 months were included. Disease response was evaluated
by serum and urine electrophoresis, and bone marrow aspirate at3,6,12, 18, 24
months after transplant and yearly thereafter. Skeletal survey or MRI were per-
formed yearly or as clinically indicated (overt relapse or complaints of bone
pain). Bone marrow aspirates had to contain at least 13000 cells/mL for flow
cytometry studies and IR was defined as absence of monoclonal plasmacells
detected by 4 or 6-colour staining with the following antibodies: CD38, CD138,
CD56, CD19, CD45, cyKappa, cyLambda. CR was defined according to stan-
dard criteria (Leukemia. 2006;20:1467-73).
Results: Conditioning regimen was non-myeloablative 2Gy TBI-based in 55
patients, reduced intensity (fludarabine-melphalan-based) in 10 and myeloab-
lative in 1 patient. Post-grafting immunosuppression consisted of cyclosporine
with mycophenolate mofetil or methotrexate. Donors were HLA identical siblings
in 58 patients and unrelated in 8. Only 1 patient received bone marrow as
source of stem cells. Thirty-five/66 (53%) received the allograft as part of the
first line treatment, whereas the others (31/66, (47%) were transplanted after
disease relapse. Among patients surviving at least 3 months, treatment relat-
ed mortality was 10.6% at 3 years. After a median follow-up of 69 months
(range 19-147), the incidence of acute and chronic graft-versus-host disease
was 45.6% and 49.3%, without significant difference between responsive and
non-responsive patients. At follow-up, 24 patients achieved CR and IR (CR/IR),
22 achieved IR but not CR because of persistence of urine/serum M-compo-
nent (noCR/IR), and 20 did not achieve either CR or IR (noCR/noIR). Interest-
ingly, none achieved CR without IR. Median overall (OS) and event-free sur-
vivals (EFS) were not reached and 59 months in the CR/IR group, 77 and 15
months in the noCR/IR, and 30 and 5 months in the noCR/noIR respectively
(P<0.001 for both OS and EFS). Being in the CR/IR group was the only signif-

icant predictor for prolonged OS and EFS (P<0.001). Of note, the cumulative
incidence of extramedullary disease at first relapse after the allograft was 4.4%
in the CR/IR, 31.8% in the noCR/IR and 15.0% in the noCR/noIR groups
respectively(P<0.001). Receiving the allograft as first line therapy or later dur-
ing the disease course did not significantly impact on OS and EFS.
Summary and Conclusions: The achievement of IR showed a significant
impact on clinical outcomes including patients who did not clear the M-compo-
nent. Discrepancies between IR and CR, observed in the noCR/IR group (some
30% of our patient cohort) along with a higher incidence of extramedullary
relapse, suggest that myeloma cells may escape immune control outside the
bone marrow. In this group, imaging studies such as positron emission tomog-
raphy may be indicated to allow detection of early relapse.

P897

ALLOGENEIC STEM CELL TRANSPLANTATION FOR ACUTE LEUKEMIA
IN INFANTS - EXPERIENCE OF A SINGLE CENTER
R Lopes1,*, F Campilho1, R Branca1, C Pinho-Vaz1, S Roncon2, A Campos1
1Serviço de Transplantação de Medula Óssea, 2Serviço de Terapia Celular,
Instituto Português de Oncologia, PORTO, Portugal

Background: Infant acute leukemia (AL) has distinct clinical and biological
characteristics that differentiate it from other childhood AL and has a dismal
prognosis. Allogeneic hematopoietic stem cell transplantation (alloHSCT) is
the only potential curative therapeutic in the majority of infants with AL. Present-
ly few patients (pts) have a human leukocyte antigen (HLA)-matched sibling,
but with the increasing number of unrelated (UR) donors the probability of find-
ing a suitable donor turned this modality of stem cell transplantation (SCT)
more frequent.
Aims: To evaluate the outcome of all alloHSCT performed in our center in pts
with AL diagnosed in the first year of life.
Methods: Retrospective analysis of the medical records of infant AL identified
in the database of SCT of our center over a period of 22 years (June 1989 until
December 2012). Statistical analysis was performed with SPSS®v21.
Results: In the 22 years referred above we performed 854 alloHSCT in 772 pts,
187 of whom were <18 years old and we indentified nine children who were allo-
grafted for infant AL, the first transplanted in August 1998 and the last in Decem-
ber 2011. Median age at diagnosis was 5 (1-11) months; five were female and 4
male; median time diagnosis to alloHSCT: 9 (8-38) months; median age at trans-
plant was 14 (13-47) months. All children had high-risk AL: 5 acute lymphoblastic
leukemia of B lineage (B-ALL), 2 unclassified ALL and 2 megakaryoblastic acute
myeloid leukemia (AML-M7, FAB). At diagnosis, CNS involvement was present in
3 pts, all with B-ALL; hyperleukocytosis >50¥10^9/L was observed in 6 of 7 pts with
ALL. MLL gene rearrangements were present in 5 of 7 pts with ALL; the 2 cases
of AML-M7 had complex karyotype. Status of disease at transplant was: first com-
plete remission (CR): 5; second CR: 2; third CR: 2. The donor was unrelated in all
pts; stem cell source was: umbilical cord blood (UCB) in 7 (all non-HLA identical),
peripheral blood (PB) in 1 (HLA identical: 10/10) and bone marrow (BM) in 1 (HLA
identical: 9/10); HLA was typed in high resolution in BM and PB donors and DRB1
in UCB donors; HLA–A and B were typed serologically in UCB. Busulfan
based+cyclophosphamide myeloablative regimens were used in all; anti-thymo-
cyte globulin (ATG) was used in 8; in 5 ALL pts melphalan was added to the con-
ditioning regimen. Graft-versus-host-disease (GVHD) prophylaxis was based in
tacrolimus (n=8) or cyclosporine (n=1) associated to methotrexate (n=5) or
mycophenolate mofetil (n=4). Acute GVHD grade ≥2 occurred in 7 of 8 evaluable
pts. Chronic extensive GVHD occurred in one patient with almost complete reso-
lution after 2 years of immunosuppression. Engraftment occurred in all; in UCB
transplants the median time to neutrophils >0.5¥10^9/L and platelets >20¥10^9/L
was 19 and 39 days, respectively. With a median follow-up after transplantation
of 49 (31-86) months, 6 children are alive and disease-free. There were 3 deaths,
all in ALL pts: 2 (day+135, day+418) due to relapse of the disease and 1 at day+59
due to multiorgan dysfunction. At 3 years the overall survival was 66,7% (±15,7%).
Summary and Conclusions: There are few reports of outcome in leukemias
diagnosed in this age group. Despite the poor prognosis features of our pts 67%
are disease-free three years after alloHSCT. The search of a suitable donor,
related or unrelated, must be performed actively. The results of UCB trans-
plants in this group appear promising. Multi-institutional cooperative trials are
needed to evaluate the better treatment strategy in these high-risk pts.

P898

THREE DAYS BUSULFAN ASSOCIATED WITH FLUDARABINE AND
ANTITHYMOGLOBULINE CONDITIONING: IS IT SAFE?
S Chantepie1,*, A Gac1, E Marin1, V Moreno1, O Reman1
1Hematology, University Hospital, Caen, France

Background: Allogeneic transplantation (HSCT) is the unique alternative to
cure patients with advanced disease. Non-myeloablative conditioning has been
developed for patients unfit or older than 50-55 years. Conditioning with Flu-
darabine, Busulfan and antithymoglobulines (ATG) has been described with two
days of Busulfan. The excellent tolerance of this association and the need of
stabilizing the underlined disease before having a graft versus hematologic dis-
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ease have suggested that increasing doses of Busulfan may have higher poten-
tial of curability, particularly in acute myeloid leukemia (AML). Some reports
demonstrating the interest of this conditioning were published recently. If the
tolerance of two days of Busulfan (FB2) seems excellent with 2 years non
relapse mortality ranging from 6 to 30%, little is known about increased dose
of three days Busulfan (FB3).
Aims: The aim of this study was to assess the safety and efficacy of the FB3
regimen.
Methods: Between 2008 and 2012, 51 patients received HSCT with the FB3
regimen conditioning at our institution. Patients received Fludarabine 30 mg/m2
daily on days -6 to -2, IV Busulfan 3.2mg/kg daily on days -6 to -4, and ATG
2.5 mg/kg for 2 days. Nine patients received prophylactic DLI (17.6%).
Results: Median follow-up was 20.53 months. Hematological malignancies
were AML/MDS (n=24), lymphoma (n=16), multiple myeloma (n=5), others
(n=6). The median age was 58 years (range, 27-66). Thirteen patients (25%)
were autografted before allogeneic stem cell transplantation. Median time to
transplantation was 12.9 months (range, 0.6-210 months). Twenty patients
(39.2%) had a sibling donor, 19 (37.3%) a matched unrelated donor and 12
(23.5%) a mismatched unrelated donor. All patients engrafted with a medi-
an platelets and neutrophils recovery of 12 (range, 9-125) and 16 (range, 11-
37) days and full donor chimerism was observed in 88.9% at d90. Median
CD34 infused was5,7 (range, 2-10.4). One patient (1.9%) experienced graft
rejection at day 100. One-year overall, disease-free survivals, cumulative
incidences of relapse (CIR) and non-relapse mortality (NRM) were 77.4%,
73.2%, 21.5% and 20.9% respectively (Figure 1). One hepatic veno-occlu-
sive disease (1.9%) was observed in a patient with previously autologous
stem cell transplantation. Liver toxicity occurred in 17 patients (33.3%), grade
I-II in 7 patients (13.2%), grade III-IV in 10 patients (19.5%). Eight patients
(15.7%) developed acute graft-versus host disease (aGVHD): grade II-IV
(n=5, 9.8%), grade III-IV (n=1, 1.9%) and 16 (31.4%) had chronic GVHD. The
survival of the 51 patients was in line with survival observed in RIC condition-
ing and chimerism was excellent. The NRM described in FB2 RIC regimen
was variable, ranging from 6 to 30% at 2 years. It was higher in our study with
FB3 regimen (26% at 2 years) than that observed with FLU-TBI. The CIR was
lower than that described with RIC regimen. With FB3 conditioning, we
observed a lower rate of acute GVH disease (9.8% grade II-IV), compared
to the 32 to 47% of grade II-IV aGVHD in the FB2 conditioning remaining that
GVHD prophylaxis was similar. In our study, age>60 was not a bad prognos-
tic factor as demonstrated in previous RIC FB2 study (Figure 1).

Figure 1.

Summary and Conclusions: The FB3 regimen is associated with about 20%
grade III-IV liver toxicity, mostly reversible, and a quite high NRM of about
20%. An additional day of Busulfan that resulted in a low relapse rate, good
overall survival and low rate of aGVHD allows its use until 65 years old.
Prospective trials comparing FB2 and FB3 regimen are ongoing.

P899

IMPROVED OUTCOME WITH HEMATOPOIETIC STEM CELL TRANSPLAN-
TATION IN A POOR PROGNOSTIC SUBGROUP OF PATIENTS WITH
MIXED-LINEAGE-LEUKEMIA–REARRANGED LEUKEMIA: RESULTS
FROM A SINGLE-CENTER PROSPECTIVE STUDY
Y Wang1, X huang1,*
1Peking university people’s hospital, beijing, China
Background: The role for allogeneic hematopoietic stem cell transplantation
(allo-HSCT) in mixed-lineage-leukemia (MLL)–rearranged acute leukemia is
poorly understood.

Aims: To determine whether allo-HSCT could decrease relapse rates and
improve long-term survival of MLL+ leukemia patients, especially in adults. 
Methods: We performed a prospective, single-center cohort study in which
40 consecutive patients diagnosed with MLL–rearranged acute leukemia
undergoing allo-HSCT in our institute were enrolled. Informed consent was
obtained. The trial was registered at www.chictr.org as # ChiCTR-ONC-
12002739.
Results: The incidences of grades II to IVacute graft versus host disease
(aGVHD) and of grades IIIand IVaGVHD were 32.5% (CI, 16.7%>48.3%), and
7.5% (CI, 0-15.7%), respectively. The cumulative incidences for chronic GVHD
(cGVHD) at two years after HSCT were 27.0% (CI, 11.0%>43.0%). After a
median follow-up of 12 months, eight patients had relapsed and died from
relapse, and twenty-six patients were still alive without disease recurrence.
The relapse and NRM rates at two years were 27.0%(CI, 11.6%>42.4%) and
14.3% (CI, 2.3%>26.3%), respectively. The probalities of overall survival and
leukemia free survival were 61.6% (CI, 43.2%>80.0%) and 58.6% (CI,
40.0%>77.2%) at two years, respectively. Patients transplanted during their first
complete remission (CR1 had a lower relapse rate (20.3% vs. 58.3%, P=0.05)
and better LFS (66.6% vs 20.8%, P=0.11) compared with patients transplant-
ed beyond CR1 (Figure 1).

Figure 1. Probability of leukemia free survival in patients with mixed-
lineage-leukemia-rearranged leukemia undergoing transplant.

Summary and Conclusions: This study showed that allo-HSCT could be a
valuable treatment choice for MLL+ acute leukemia.

P900

PREDICTIVE FACTORS FOR COMPLETE DONOR CHIMERISM AFTER
PEDIATRIC UNRELATED CORD BLOOD TRANSPLANTATION (UCBT)
E Elkaim1,*, C Picard2, C Galambrun1, A Loundou3, V Barlogis1, C Lemarie4,
H Chambost1, G Michel1
1Department of Pediatric Hematology, Hôpital Timone Enfant, 2Laboratoire
d’immunogénétique, Etablissement Francais du Sang, 3Self-perceived Health
Assessment Research Unit, School of Medicine, 4Centre de thérapie cellu-
laire, Institut Paoli Calmette, Marseille, France

Background: Umbilical cord blood transplantation (UCBT) is frequently use for
the treatment of hematologic malignancies or non-malignant one. Results
seems equivalents to matched unrelated donor transplantation. That is why it
is used increasingly frequently. 
Aims: Our aim was to assess the probability of a complete donor chimerism
occurrence (>99,9% donor) after UCBT, taking into account competing risks
such as relapse and transplant related mortality (TRM). We wanted to iden-
tify its predictive factors and evaluate its impact on post-transplant out-
come. 
Methods: Our prospective single-center study was conducted between 2001
and 2010. We included all children under 18, who received a first single UCBT
after myeloablative conditioning either in the context of malignant disease in
complete remission, or of a non-malignant disease. All chimerisms were quan-
tified from peripheral blood using the TAQMAN method. We analysed the
occurrence of a complete donor chimerism over time. 
Results: Our study included 94 children, 69 who received a transplant for a
malignant disease and 25 for a non-malignant one. The mean age of the sub-
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jects was 6.6 years old. Overall survival at 5 year was 68%±5%. Cumulative
incidence of full donor chimerism at 1 year post-transplantation was 62%. We
found 3 predictive factors of chimerism in both univariate and multivariate analy-
sis. Firstly, age at UCBT: older was the patient, higher was the probability to
reach a complete donor chimerism (P=5,5.10-3). Moreover there was a signif-
icant threshold between the first quartile of age (<2,21 years old) and the old-
er patients. The second factor is the HLA disparity between donor and recipi-
ent (P=8,7.10-4). Lower compatibility (4/6 vs 5-6/6) resulted in a higher proba-
bility of complete donor chimerism, perhaps in part because of the increased
allogenic reactivity of a graft with more HLA disparities. Finally, the third factor
was the initial disease: complete donor chimersim was more frequent in chil-
dren with malignancy (P=0,03). In the multivariate analysis, we did not found
any effect of graft cell dose on chimerism. Early complete donor chimerism
(i.e. >99.9% donor chimerism on D15-D30 post transplant) appeared useful to
predict engraftment (P=3.10-3) and its absence protected patients from acute
Graft Versus Host Disease (GVHD)>2 (P<1.10-3), acute GVHD >3 (P=6.10-3)
and chronic GVHD (P=0,05). We did not detect a significant effect on relapse
risk for children with malignancies.
Summary and Conclusions: This study highlights some predictive factors for
complete donor chimerism among children receiving UCBT: older age at trans-
plantation, more HLA disparity between recipient and cord blood and a malig-
nant disease. We also demonstrate that early chimerism can predict very accu-
rately engraftment, acute GVHD as well as chronic GVHD and may be a very
useful diagnosis tool.

P901

BUSULFAN, MELPHALAN AND ETOPOSIDE FOLLOWED BY AUTOLO-
GOUS STEM CELL TRANSPLANTATION ON PATIENTS WITH NON-
HODGKIN’S LYMPHOMA: MULTICENTER STUDY FROM CONSORTIUM
FOR IMPROVING SURVIVAL OF LYMPHOMA (CISL) 
J Won1,*, H Park1, K Kim1, W Kim2, S Park3, M Lee4, S Sohn5, C Suh6,
H Kang7, C Choi8, H Lee9, S Bae10, J Park11, E Park12, J Kwak 13
1Soonchunhyang University Hospital, 2Samsung Medical Center,
Sungkyunkwan University School of Medicine, Seoul, 3Soonchunhyang Univer-
sity Hospital, Bucheon, 4Konkuk University Medical Center and School of Med-
icine, Seoul, 5Kyungpook National University Hospital, Daegu, 6Asan Medical
Center, University of Ulsan College of Medicine, 7Korea Cancer Center Hospi-
tal, Korea Institute of Radiological and Medical Science,8, Korea University
Guro Hospital, Korea University College of Medicine, Seoul, 9Kosin University
Gospel Hospital, Busan, 10Department of Internal Medicine, Catholic Universi-
ty of Daegu School of Medicine, Daegu, 11Gachon University Gil Hospital,
Incheon, 12Chung-Ang University College of Medicine, Seoul, 13Chonbuk
National University Medical School, Jeonju, Korea, Republic of Korea

Background: High dose chemotherapy followed by autologous stem cell
transplantation (ASCT) has become the standard approach for relapsed or
high risk non-Hodgkin’s lymphoma (NHL). Several different high dose ther-
apy (HDT) conditioning regimens have been used for non-Hodgkin’s lym-
phoma (NHL), such as BEAM (carmustine, etoposide, cytosine arabinoside,
melphalan), BEAC (carmustine, etoposide, cytosine arabinoside, cyclophos-
phamide), and CBV (cyclophosphamide, carmustine, etoposide). Carmustine
is an active drug in the HDT of NHL but the supply of carmustine is limited
in some countries including Korea. Intravenous busulfan containing regi-
mens as conditioining regimen have been used for both allogeneic and autol-
ogous stem cell transplantation in patients with hematologic and non –hema-
tologic malignancies.
Aims: The purpose of this prospective multicenter phase II study was evalu-
ate the efficacy and safety of iv busulfan/melphalan/etoposide regimen as a
conditioining regimen for high dose chemotherapy in the patients with relapsed
or high risk NHL.
Methods: Patients with relapsed or primary refractory NHL or chemosensitive
high risk NHL underwent high dose chemotherapy followed by ASCT at 12
centers in Korea. The conditioning regimen consisted of iv busulfan
3.2mg/kg/day i.v. on days -8, -7 and -6, etoposide 400mg/m2/day i.v. on days
-5 and -4 and melphalan 50mg/m2/day i.v. on days -3 and -2.
Results: Fifty one patients were enrolled onto the study. Main subgroups were
DLBCL (n=25, 49%) and T cell lymphoma (n=19, 37%). At the time of ASCT,
the disease status of patients was as follows: 13 patients were high risk in
remission, 16 were primarily refractory to inducton therapy, 15 patients were in
chemosensitive relapse. All patients had successful stem cell engraftment with
a median time to neutrophil recovery of more than 500/mm3 of 10 days (range,
2 to 30 days). Platelet recovery of more than 20,000/mm3 was seen after a
median of 10 days (range, 2 to 51 days) with delayed recovery in one patient.
Treatment related toxicities included nausea/vomiting in 28 patients (55%),
diarrhea in 28 patients (55%) and mucositis in 33 patients (65%), which were
grade I or II in the majority of cases. Grade I/II hepatic toxicities occurred in 24%
(n=12) and grade III in 6% (n=3). There were no VOD and treatment related
death. The median duration of hospitalization for ASCT was 30 days (range,
12 to 80 days). Forty one patients (80%) achieved a complete response 1
month after ASCT, while three patients showed progressive disease. At a medi-
an follow up of 27 months, 31(60%) patients exhibited a relapse or progression,

while 19 patients had died of disease and one patient had died of heart failure.
The estimated 2-year overall and progression free survival for all patients was
58% and 39%.
Summary and Conclusions: This analysis suggests that conditioning reg-
imen of i.v. busulfan/melphalan/etoposide would be well tolerated and effec-
tive in patients with relapsed or high risk NHL. Accordingly, this regimen
may be regarded as an important treatment option to substitute for BEAM
regimen.

P902

MOBILIZATION AND ENGRAFTMENT OF PERIPHERAL BLOOD STEM
CELLS IN RELATED HEALTHY DONORS OLDER THAN 55 YEARS
C Motlló1,*, J Sancho1, J Grifols2, J Juncà1, M Morgades1, S Vives1, A Ester2,
I Rodríguez1, M Batlle1, C Ferrá1, R Guardia3, A Flores4, D Gallardo3,
A Wisniewska1, P Britos1, F Millá1, E Feliu1, J Ribera1
1Clinical Hematology Department, ICO-Hospital Germans Trias i Pujol - Josep
Carreras Research Institute, 2Banc de Sang i Teixits, Hospital Germans Trias
i Pujol, Badalona, 3Clinical Hematology Department, ICO-Hospital Josep True-
ta, Girona, 4ICO-Hospital Germans Trias i Pujol - Josep Carreras Research
Institute, Badalona, Spain

Background: The increasing scarcity of related donors has led to the use of
older donors for allogeneic hematopoietic stem cell (HSC) transplantation.
Aims: The objective of this study was to analyse the influence of age on mobi-
lization and apheresis of peripheral blood stem cells (PBSC) in healthy donors,
as well as on the engraftment in recipients.
Methods: Retrospective analysis of the results of mobilization and apheresis
of PBSC from related healthy donors referred for HSC collection for allogene-
ic transplantation between 2001 and 2012 in one single centre.
Results: One hundred twenty-four related donors were included. Median age
was 50 years (range 4-77), 70 (53%) were males and 44 (33%) were older than
55 years. The diseases for which HSCT was required were comparable in both
groups. Donors were mobilized with G-CSF: doses of 10µg/kg/bid for 5 days if
donor’s weight was lower than patients’ weight (30 cases [24%]), and 5µg/kg/bid
for 5 days if donor’s weight was higher. Mobilization and engraftment results
are summarized in Table 1.

Table 1.

Summary and Conclusions: Although a higher number of peripheral CD34
positive cells after mobilization was obtained in younger donors, a similar
number of CD34 positive cells was finally collected. On comparison of the
results of HSCT according to donor age, there were no differences in time to
engraftment, GVHD incidence,NRM, relapse incidence and OS. These results
indicate that the age of the donor should not be a limitation for allogeneic
HSCT.
Supported in part by Grant RD12-0036-0029 from RTICC. Instituto Carlos III,
Spain.
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EFFICACY OF ORAL BUDESONIDE FOR GASTROINTESTINAL GRAFT
VERSUS HOST DISEASE IN HAEMATOPOIETIC STEM CELL TRANS-
PLANT PATIENTS
M Chong1,*, J Ng1, Y Lim1, H Ng1, Y Linn2
1Department of Pharmacy, 2Department of Haematology, Singapore General
Hospital, Singapore, Singapore

Background: Gastrointestinal (GI) graft-versus-host disease (GVHD) is one of
the most common complications after allogeneic haematopoietic stem cell
transplantation (HSCT). Glucocorticosteroids are the mainstay of therapy but
are limited by their side effects. Non-absorbable corticosteroids such as oral
budesonide (BUD) have been studied for the treatment of GI GVHD to mini-
mize systemic steroid use. In Singapore, BUD is available as a hard capsule
of gastro-resistant pellets, hence crushing of the pellets is required for the drug
to reach its intended site of action in patients with upper GI GVHD.
Aims: This study aims to evaluate the efficacy of oral BUD as monotherapy in
the initial treatment of mild to moderate GI GVHD as well as the side effect pro-
file of oral BUD.
Methods: A single centre, retrospective review was carried out in patients who
underwent allogeneic HSCT in Singapore General Hospital during the period of
June 2009 to June 2011. Primary outcome was disease status at day 28 after
initiating oral BUD monotherapy. Secondary outcomes were duration of oral BUD
use,time to initiation of systemic steroids in patients who did not respond or
progress on oral BUD, rate of recurrence after discontinuation of oral BUD, dura-
tion of response, GI GVHD-related deaths at 6 months and 12 months post diag-
nosis of GI GVHD, and frequency of side effects attributable to oral BUD.
Results: A total of 28 patients were studied. Median age was 39 years, 53.6%
of patients were male. Upper GI GVHD=75%, lower GI GVHD=3.6%, both
upper and lower GI GVHD=21.4%. Median onset of GI GVHD was 40 days post
HSCT. Dose of oral BUD ranged from 3mg once a day to 3mg four times dai-
ly. Doses were titrated according to clinical signs and symptoms. At day 28 post
initiation of oral BUD, 57.1% achieved CR and 32.2% achieved PR. The overall
duration of oral BUD monotherapy was 35 days. There was a higher rate of CR
achieved 28 days post oral BUD therapy in patients diagnosed with isolated upper
GI GVHD as compared to patients with lower +/- upper GI GVHD symptoms
(61.9% vs. 42.9%). Among those patients who eventually achieved CR, 9 patients
(34.6%) recurred, although 6 patients reached second CR after a second course
of BUD. Twenty-four patients (85.7%) did not require systemic steroids for the
treatment of GI GVHD. Minimal toxicities attributed to BUD were reported. Over-
all survival at 6 months and 12 months were 89.3% and 85.7% respectively. 
Summary and Conclusions: This retrospective study showed that oral BUD
seemed effective in treating mild to moderate GI GVHD, as a form of local ther-
apy avoiding systemic side effects. The results also indicate that the postula-
tion of destroying the enteric coat of BUD pellets to facilitate immediate release
of the drug in an acidic environment like the upper GI for local treatment of
GVHD might hold true. Multiple courses of oral non-absorbable corticosteroids
may be necessary to achieve or maintain response in some patients. Howev-
er, the optimal dose and duration of oral BUD to be used in this setting has yet
to be determined. Updated results will be presented at the meeting.

P904

PLERIXAFOR ‘ON DEMAND’ AFTER CHEMOTHERAPY+GRANULOCYTE-
COLONY-STIMULATING FACTOR: RESULTS OF A STRATEGY BASED
ON PERIPHERAL BLOOD CD34+ CELLS AND AN ALGORITHM FOR THE
PRE-EMPTIVE US
L Farina1,*, F Spina1, A Guidetti2, P Longoni1, F Ravagnani1, A Dodero1,
V Montefusco1, C Carlo-Stella2, P Corradini1
1Hematology, 2Medical Oncology, Fondazione IRCCS Istituto Nazionale dei
Tumori, Milan, Italy

Background: Plerixafor is a CXCR4-inhibitor that improves peripheral-blood-
stem-cell (PBSC) mobilization when combined with granulocyte-colony-stimu-
lating factor (G-CSF). Plerixafor ‘on demand’ after chemotherapy+G-CSF may
be efficient and cost-effective, but timing of administration and criteria for patient
selection are under investigation.
Aims: Our study was aimed to assess the feasibility and efficacy of plerixafor
‘on demand’ with chemotherapy+G-CSF and to design an algorithm for the ‘on
demand’ use after high-dose cyclophosphamide+G-CSF.
Methods: Twenty-eight lymphoma (n=25) and myeloma (n=3) patients were
treated with chemotherapy+G-CSF and plerixafor: 20 patients had failed a pre-
vious mobilization with chemotherapy+G-CSF, 8 received plerixafor as first-line
mobilizing therapy. Median age was 53 years (range, 24-68). Median number
of chemotherapy lines was 2 (range, 1-4), 10 patients were treated with radio-
therapy. The decision of adding plerixafor was based on circulating CD34+
cells at hematopoietic recovery. To devise an algorithm for the ‘on demand’ use
of plerixafor after a first mobilization attempt we reviewed the data of 107
patients treated with cyclophosphamide+G-CSF: 51 myeloma patients received
3-4 gr/ms and 56 lymphoma patients received 6-7 gr/ms. Leukocytes and
CD34+ cells were analyzed by a multivariate logistic regression model.

Results: Twenty-seven patients treated with plerixafor ‘on demand’ collected
a median of4,9 ¥ 10^6/kg CD34+ cells (range, 0,8-13) after a median of one
plerixafor injection and one leukapheresis (range, 1-3). Twenty patients collect-
ed >=4 ¥ 10^6 CD34+/kg. The median fold increase of CD34+ cells after pler-
ixafor was4,7 (range, 1-52). The median time from chemotherapy to plerixafor
administration was 15 days (range, 12-25). In our retrospective analysis on 107
patients treated with cyclophosphamide+G-CSF, having a CD34+ cell count
<10/µl on the day of leukocyte recovery (>1000/µl) or leukocyte count <1000/µl
after day +12 in myeloma and day +14 in lymphoma patients predicted the risk
of failing PBSC collection by 2.7 and 2.8 times (P=0.001 and P=0.02) with a
sensitivity of 89% and specificity of 88%, respectively.
Summary and Conclusions: Our results show that plerixafor ‘on demand’
can induce the collection of PBSC in >90% of patients treated with chemother-
apy+G-CSF. The retrospective analysis on 107 patients treated with cyclophos-
phamide+G-CSF showed that those with delayed hematopoietic recovery and
CD34+ cells <10/µl at recovery may deserve plerixafor ‘on demand’, as first-
line mobilization therapy.

P905

MYELOABLATIVE CONDITIONING REGIMEN WITHOUT ATG AND TBI IN
SINGLE UNIT UNRELATED UMBILICAL CORD BLOOD TRANSPLANTA-
TION WITH HEMATOLOGIC MALIGNANCIES
T Juan1,*, G Liangquan1, L Huilan1, S Zimin1
1department of Hematology, Anhui Provincial Hospital, Hefei, China

Background: Engraft failure and serious infections are still the obstacles of
cord blood transplantation (UCBT). As antithymocyte globulin (ATG) and oth-
er strong immunosuppressive agent can delayed immune reconstitution and
increased the risk of severe infection. Additionally, children and some adults
with poor physical condition may not tolerance TBI. 
Aims: Therefore, we retrospectively analyze the safety and efficacy of the con-
ditioning regimen which without ATG and TBI in unrelated cord blood transplan-
tation (UCBT) for 21 patients with hematologic malignancies. 
Methods: The myeloablative conditioning regimen consisted of fludarabine
(FLU), busulfan (BU) and cyclophosphamide (CY). FLU 30mg/m2 was adminis-
tered intravenously as a single daily dose on days -9 and -8, BU 3.2 mg/kg was
also administered intravenously as a single daily dose on days -7 to -4, and CY
was administered intravenously over 2 hours at a dose of 60 mg/kg once daily
on days -3 and -2 (total dose 120 mg/kg). 24 hours after the completion of con-
ditioning, patients received the UCBT.Graft versus host disease (GVHD) prophy-
laxis was cyclosporin A (CSA) and mycophenolate mofetil (MMF). 
Results: With this conditioning regimen we had achieved high engraftment
rate (95.2%) and rapid hematopoietic reconstitution.neutrophil engraftment at
a median time of 18 (12~30) days and platelet engraftment at a median time
of 37(14~83) days. The cumulative incidence of acute GVHD was similar with
other reports while pre-engraftment syndrome (PES) and III~IV acute GVHD
was slightly higher. Thirteen cases (61.9%) of patients occurred PES. Acute
GVHD occurred in 9 cases of the 20 engraftment patients (45.0%) and 5 cas-
es (25.0%) were of grade III~IV. But the chronic GVHD only occurred in one
of 19 evaluable patients (5.3%) which were much lower and localized. Post-
transplant infection rate declined may associate with the absence of ATG and
rapid recovery of the neutrophil. Sixteen patients (76.2%) got infection and two
cases (9.5%) died of severe infection. CMV reactivation occurred in 71.4% (15
of 21) of the patients at the time between 18 and 139 days after UCBT. But
there were no CMV diseases occurred and no patients died of CMV infection.
The cumulative incidence of relapse (9.5%) was significantly lower and no ALL
patients relapsed. Three-year overall survival (OS) and event-free survival
(EFS) were 66.7% and 61.9% respectively of total patients and these data
were similar between high-risk and standard-risk patients (Figure 1).

Figure 1. Standard-risk vs. high-risk P=0.76. Overall survival (OS).
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Summary and Conclusions: In summary, we found the prominent feature of
this conditioning regimen was that the same high engraftment rate, rapid
myeloid reconstruction and low incidence of infection. Low relapse rate and
good survival is also its significant features. Although the PES and acute GHVD
occurred slightly higher, chronic GVHD was significantly reduced so that the
patient’s quality of life had been improved. More cases needed to be studied
to confirm these findings further.

P906

EFFECTS OF HUMANIZED ANTI-CC CHEMOKINE RECEPTOR 4 MONO-
CLONAL ANTIBODY ON REGULATORY T CELLS AND GVHD AROUND
HEMATOPOIETIC STEM CELL TRANSPLANTATION FOR ADULT T-CELL
LEUKEMIA LYMPHOMA
H Hashimoto1, K Maruyama1,*, N Yamauchi1, R Kobayashi1, S Nagano1,
T Ishikawa2, Y Yoshii3, N Uoshima3, H Hosoi4
1Department of cell therapy, Institute of Biomedical Research and Innovation,
2Department of Hematology, Kobe City Medical Center General Hospital, Kobe,
3Department of Hematology, Matsushita Memorial Hospital, Hirakata, 4Depart-
ment of Hematology/Oncology, Wakayama Medical University, Wakayama,
Japan

Background: Adult T-cell leukemia lymphoma (ATL) is an aggressive periph-
eral T-cell neoplasm caused by human T-cell lymphotropic virus type I with
unique characteristics of resistance to conventional chemotherapy. Allogenic
stem cell transplantation is an effective treatment in selected patients with ATL,
but high treatment-related mortality and high relapse rate after transplantation
are still remained. Recently combination of additional target therapy, a human-
ized anti-CC chemokine receptor 4 monoclonal antibody(anti CCR4 antibody)
with HSCT is expected to improve survival of patients with aggressive ATL. Anti-
CCR4 antibody enhances antibody-dependent cellular cytotoxicity not only for
CCR4 expressing ATL cells but also T regulatory (T reg) cells expressing CCR4
which are supposed to regulate GVHD after HSCT. The effects of anti-CCR4
antibody on T reg cells and GVHD in the case of HSCT are not elucidated yet.
Aims: We investigated the number of peripheral T reg cells and the character-
istic of GVHD in 3 cases of aggressive ATL patients treated with anti-CCR4 anti-
body before or after HSCT.
Methods: 3 patients with ATL received anti-CCR4 antibody once per week for
6~8 times at a dose of 1.0mg/kg within three months before or after HSCT. We
investigated T-cell subset distribution during and/or after anti-CCR4 antibody
treatment. And we evaluated clinical characteristics of GVHD after HSCT.
Results: In all cases, regulatory T cells were extremely reduced after anti-
CCR4 antibody treatment and the reduction was lasted for more than 3 months.
The number of T reg cells at 3 months after final anti-CCR4 antibody was
0.32±0.33/μl. (Normal control: 54.12±13.73 /μl).All patients showed Grade III-
IV skin GVHD and 2 of them were steroid resistant. And liver dysfunction or liv-
er GVHD was seen in two cases. No gut GVHD was seen in all cases.
Summary and Conclusions: T reg cells were severely depleted after anti-
CCR4 antibody treatment with HSCT and the depletion period of T reg cells
were longer in these patients with HSCT than in the ATL patients without HSCT.
It was possible that the suppression of T reg cells induced severe skin GVHD.

P907

IMPACT OF INAPPROPRIATE MICAFUNGIN PROPHYLAXIS IN A BONE
MARROW TRANSPLANTATION (BMT) UNIT ON THE OUTCOME OF CAN-
DIDIASIS AND ON THE EMERGENCE OF ECHINOCANDIN-RESISTANT
CANDIDA KRUSEI ISOLATES
F Honeyman1,*, H Raberin2, M Srour3, M Desnos-Ollivier4, A Fayard5,
J Cornillon3, D Guyotat3,5, E Tavernier-Tardy3,5
1Hematology, Université Jean Monnet, 2Mycology laboratory, CHU Saint Etien-
ne, Saint Etienne, 3Hematology, Institut de Cancérologie Lucien Neuwirth, Saint
Priest en Jarez, 4Institut Pasteur, Paris, 5Université Jean Monnet, Saint Etien-
ne, France

Background: Despite the increasing use of echinocandin antifungal drugs, its
resistance in Candida species remains uncommon. Between 2004 and 2010,
the French Mycoses Study Group reported 20 infections caused by echinocan-
din-resistant (ER) Candida but only two were due to resistant Candida krusei.
The first acquired ER Candida krusei isolate, with mutation in the FKS1 sub-
unit, was described in 2007 and no more than ten cases since then.
Aims: We report a single-center experience of an increased incidence of can-
didemia following exposure to prophylactic micafungin in bone marrow trans-
plant (BMT) patients, comparing to a retrospective cohort exposed to flucona-
zole prophylaxis. We describe the characteristics of candidemia with acquired
ER Candida krusei isolates following exposure to micafungin and caspofungin.
Methods: This was a monocentric retrospective study of BMT patients in Uni-
versity Hospital of Saint-Etienne, France. Between January 1st, 2009 and April
1st, 2011, prophylaxis in patients with hematopoietic stem cell transplantation
was based on fluconazole (400 mg/day) whereas after April 1st, prophylaxis
was based on micafungin (50 mg/day). Species identification of Candida iso-
lates was achieved by standard mycologic procedures and routinely tested for
susceptibility to antifungal drugs. Three Candida krusei isolates were referred
to the NRCMA (French National Reference Center for Mycoses and Antifun-
gals). E-test for the susceptibility profile was confirmed using the EUCAST
microdilution methods.
Results: We observed no candidemia for the 75 patients exposed to flucona-
zole prophylaxis while three cases of Candida krusei fungemia were reported
in the 37 patients exposed to micafungin prophylaxis. All of three strains were
initially susceptible to echinocandin.
A 48-year-old man developed candidemia caused by Candida krusei at Day 6
after cord blood transplant for CLL. He was treated with Caspofungin (70
mg/day) until an ER Candida krusei was isolated in stool cultures, two weeks
later. He finally received a liposomal amphotericin B treatment with success.
The second case occurred in a 56-year-old woman who exhibited candidemia
at day 11 after pheno-identical BMT for multiple myeloma. Mycafungin prophy-
lactic treatment was switched to caspofungin (70 mg/day) and the patient was
admitted to the ICU for respiratory distress. Six weeks later, ER Candida kru-
sei isolates were identified in stool and mouth cultures. Caspofungin was
changed to liposomal amphotericin B. The patient died ten days later of respi-
ratory distress escalation with septic presentation.
The third case concerned a 38-year-old man who presented a candidemia due
to a Candida krusei on day 5 after pheno-identical BMT for CLL. Liposomal
amphotericin B was administered with success. Two weeks later, numerous iso-
lates of Candida krusei were found in the digestive tract. Interestingly, these iso-
lates remained susceptible to echinocandin.
Summary and Conclusions: We observed the outcome of candidemia in
patients who received BMT under micafungin prophylaxis. This study underlines
the importance of appropriate management of antifungal therapy, both in pro-
phylactic and in curative strategy. All cases of candidemia were due to Candi-
da krusei with uncommon acquired echinocandin resistance in two isolates in
stool and mouth cultures. Resistant strains are now being studied at the NRC-
MA for FKS gene mutations. It will be interesting to investigate whether resist-
ance appeared during treatment or is due to other pre-existing resistant strain
expanding under treatment pressure.
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PLERIXAFOR IS SUPERIOR TO CONVENTIONAL CHEMOTHERAPY FOR
FIRST LINE STEM CELL MOBILISATION, AND IS EFFECTIVE EVEN IN
HEAVILY PRETREATED PATIENTS
U Vithanarachchi1, J Bell1, J Clark1, B Braithwaite1, N McGinnity1,
T Callaghan2, S Francis1, R Salim1, R Clark1,*
1Haematology, Royal Liverpool University Hospital, 2Therapeutic Apheresis
Unit, NHS Blood and Transplant, Liverpool, United Kingdom

Background: Plerixafor is an effective 2nd line agent for mobilising haemopoi-
etic stem cells for stem cell transplantation (SCT), and it is increasingly used
pre-emptively in patients mobilising poorly. However, its use as a first line agent
has not been well studied.
Aims: Assess whether stem cell mobilisation using first line plerixafor and fil-
grastim is superior to stem cell mobilisation using conventional chemotherapy
and filgrastim.
Methods: The Liverpool PHANTASTIC trial (clinicaltrials.gov identifier:
NCT01186224) has recruited 100 lymphoma or myeloma patients destined for
SCT, between April 2010 and June 2012. Mobilisation comprised filgrastim for
5-8 days, and plerixafor daily from day 4 for up to 4 doses. Stem cells were har-
vested on day 5 and daily thereafter, until either >4¥106 CD34+ cells /kg recip-
ient weight were collected or 4 aphereses had been performed. Results were
compared with 151 immediately preceding historical controls mobilised by
chemotherapy (50% cyclophosphamide 1.5gm/m2; 50% lymphoma salvage)
and filgrastim.
Results: Two patients failed screening (1 renal failure; 1 relapse). Seventy
(71%) of 98 plerixafor mobilised patients passed the primary endpoint of >4 ¥
106 CD34+ cells/kg in 1 or 2 aphereses, with no evidence of neutropenia. This
is superior to the 48 (32%) of 151 control patients who passed this endpoint
(P<0.001). Ninety-four (96%) plerixafor mobilised patients achieved a ‘bare
minimum’ of >2 ¥ 106 CD34+ cells/kg, which was significantly more than in
control patients (114 (75%); P<0.001). Serious adverse events were not seen
in any plerixafor mobilised patient, compared with 14 (9%) control patients, of
which 10 were admissions for neutropenic sepsis. Details of prior treatment
were available in 97 (99%) plerixafor mobilised patients and in 142 (94%) con-
trol patients. These were summarised for each patient using an update of a pre-
viously reported score (Clark & Brammer, BMT 1998; 22: 859-863), and a nov-
el simplified score, whereby individual chemotherapy regimes were allocated
a score of1, 2 or 3 according to their myelotoxicity. Plerixafor mobilised and con-
trol patients were well matched for the amount of prior treatment. Control
patients mobilising >2.0 ¥ 106 CD34+ cells/kg had significantly lower scores
than those who did not achieve this level (P=0.002) and similar findings were
seen when using a cut off of 4.0 ¥ 106 CD34+ cells/kg. Furthermore, 32 of 36
(89%) control patients with scores in the lowest quartile mobilised >2.0 ¥ 106

CD34+ cells/kg, compared with only 25 (69%) with scores in the highest quar-
tile. In contrast, for plerixafor mobilised patients, although those with higher
treatment scores tended to mobilise less well, this relationship was not statis-
tically significant, and 24 (100%) and 22 (92%) of 24 patients in the lowest and
highest score quartiles mobilised >2.0 ¥ 106 CD34+ cells/kg. Eighty-five (87%)
plerixafor mobilised patients underwent SCT, compared with 119 (80%) of con-
trol patients. With plerixafor mobilisation, only 3 (4%) required additional har-
vest rounds to achieve 2.0 ¥ 106 CD34+ cells/kg, whereas 17 (14%) control
patients required additional harvest rounds to achieve this. There is currently
no significant difference in the 12-month overall survival between plerixafor
mobilised patients (86.2%) and control patients (83.7%).
Summary and Conclusions: Subject to the problems of historical control com-
parisons, we conclude that plerixafor is a more effective first line stem cell
mobilisation than conventional chemotherapy (especially in heavily pretreated
patients) and has lower toxicity, with no evidence of an inferior subsequent out-
come. Plerixafor merits consideration as the first line standard of care for stem
cell mobilisation.

P909

SIMILAR OUTCOMES BETWEEN YOUNGER AND OLDER AGE GROUP IN
ADULT PATIENTS WITH SEVERE APLASTIC ANEMIA WHO RECEIVED
HLA-MATCHED SIBLING TRANSPLANTS WITH FLUDARABINE-BASED
CONDITIONING
S Shin1,*, J Yoon1, S Yahng1, S Lee1, B Cho1, K Eom1, Y Kim1, S Lee1, C Min1,
H Kim1, S Cho1, D Kim1, W Min1, C Park1, J Lee1
1Hematology, Seoul St. Mary’s Hospital, College of Medicine, The Catholic
University of Korea, Seoul, Korea, Seoul, Korea, Republic of Korea

Background: Older age has been a major limitation for HLA-identical sibling
allogeneic stem cell transplant (SCT) for severe aplastic anemia (SAA) because
of increased transplant-related mortality. Recently, a less toxic conditioning
regimen comprised of fludarabine (Flu), reduced dose cyclophosphamide (CY),

and ATG (Flu/CY/ATG) was introduced in HLA-identical sibling allogeneic SCT
for the patients with SAA.
Aims: We analyzed the transplant outcomes of adult patients with SAA con-
ditioned with Flu/CY/ATG to compare younger age group (<40 years) and old-
er age group (≥40 years). 
Methods: Ninety-five consecutive adult patients transplanted from March 2002
to May 2012 at our center, followed by conditioning with Flu (30 mg/m2/day ×
6 days), CY (50 mg/kg/day × 2 days), and rabbit ATG (2.5 mg/kg/day × 4 days)
were analyzed. All patients received CsA plus short course of methotrexate as
GVHD prophylaxis.
Results: The median age of enrolled patients was 38 years (range, 15-58
years). The median ages of younger age group (n=50) and older age group
(n=45) were 29 (range, 15-39) and 47 (range, 40-58) years, respectively. Thir-
ty-four (35.8%) patients had very SAA at the time of allogeneic SCT. Stem cell
sources were bone marrow (BM) in 69 patients, peripheral blood stem cell
(PBSC) in 14 patients, BM with immune-magnetically selected CD34+ PBSC
in 12 patients. The conditioning regimen was well tolerated, which showed low
early mortality (5.3%). All patients achieved neutrophil engraftment with medi-
an time of 12 days (range, 5-20). The 100-day incidence of acute GVHD of
grade ≥2 was 6.4% (95% CI, 2.6-12.6) and 2-year incidence of chronic GVHD
was 9.3% (95% CI, 4.3-16.6). With a median follow-up of 3 years of the sur-
vivors, overall survival (OS) was 93.7% (95% CI, 86.4-97.1). Seven patients
(7.4%) experienced secondary graft failure and 6 patients of them have suc-
cessful durable engraftment after second allogeneic SCT. Seven patients died
of sinusoidal obstruction syndrome (n=1), cytomegalovirus pneumonia (n=2),
sepsis (n=2), and clonal evolution to AML (n=1) and MDS (n=1). There was no
significant difference of OS between the younger age group and the older age
group (96.0% vs. 91.1%; P=0.218). When we classified the patients into 4 age
groups; <30 years (n=27), 30-39 years (n=23), 40-49 years (n=30), and ≥50
years (n=15), there was also no significant difference in OS between them
(96.3%, 95.7%, 93.3% and 86.7%, respectively; P=0.578) (Figure 1).

Figure 1.

Summary and Conclusions: Our study suggests the HLA-identical sibling
transplants conditioned with Flu/CY/ATG for the patients with SAA showed the
similar outcomes irrespective of age groups. It indicates the patients aged more
than 40 years can be suitable candidates for HLA-identical sibling transplants.
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POORER OUTCOME AFTER CORD BLOOD THAN AFTER MATCHED
RELATED OR UNRELATED DONOR ALLOGENEIC STEM CELL TRANS-
PLANTATION PREPARED WITH REDUCED TOXICITY CONDITIONING
FOR HIGH RISK ACUTE MYELOID LEUKEMIA
R Devillier1,2,3,*, S Harbi1,3, S Fürst3, R Crocchiolo3, E Jean3, L Castagna3,4,
A Etienne3, T Prebet2,3, A Granata3, A Charbonnier3, J Rey3, C Chaban-
non1,2,5, C Faucher3, N Vey1,2,3, D Blaise1,2,3
1Aix-Marseille Université, 2Centre de Recherche en Cancérologie de Marseille,
3Hematology, Institut Paoli Calmettes, Marseille, France, 4Hematology, Insti-
tuto Clinico Humanitas, Milano, Italy, 5Cell therapy, Institut Paoli Calmettes,
Marseille, France

Background: When patients present a high risk acute myeloid leukemia (AML),
allogeneic hematopoietic stem cell transplantation (Allo-SCT) is recommended.
In many situations, a matched related (MRD) or matched unrelated donor (MUD)
is lacking. Many reports showed that unrelated cord blood (UCB) represents a
valuable alternative, but to our knowledge, no study specifically focused on high
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risk AML transplanted after reduced toxicity conditioning (RTC) regimen.
Aims: The objective of this study is to evaluate the efficacy and the toxicity of
UCB in the setting of high risk AML patients who lack a MRD or MUD.
Methods: We retrospectively analyzed patients undergoing RTC Allo-SCT in
our institute from 2000 and 2012 for a high risk AML (patient not in complete
remission (CR) at the time of Allo-SCT; second CR and beyond; adverse kary-
otype abnormalities (AdvK); First CR achieved after more than one induction
course; CNS involvement; granulocytic sarcoma). We then compared outcome
of patients who received graft from MRD or MUD vs. those who received UCB
when no donor was found. 
Results: One hundred sixty two consecutive high-risk AML patients treated in
a single center were included and compared according to donor source (MRD
or MUD (N=87+37) vs. UCB (N=38)). Median age was 51 years [range: 18-70],
131 patients (81%) were transplanted in CR, 57 patients (36%) had AdvK and
the median follow up was 46 months [range: 7-35], without significant difference
between MRD/MUD and UCB groups. In the UCB group, most of patients
(34/38, 89%) received conditioning regimen containing cyclophosphamide, flu-
darabine and 2 Gray total body irradiation. In the MRD/MUD group, most of
patients (93/124, 75%) received RTC regimen containing fludarabine, busulfan
and antithymocyte globulin. Cyclosporine A (CsA) alone was used as graft-
versus-host disease (GVHD) prophylaxis for 91/124 MRD/MUD patients (73%)
while all UCB patients and 33/124 MRD/MUD patients (27%) received CsA
plus mycophenolate mofetil (MMF) for GVHD prophylaxis.
Grade II/IV acute GVHD was 23% vs. 42% (P=0.026) and extensive chronic GVHD
was 23% vs. 8% (P=0.038) in MRD/MUD and UCB groups respectively. Early-
NMR at day 100 was lower in the MRD/MUD group than in the UCB group (4%
vs. 16% respectively, P=0.013) (Figure 1 A). However, there were more delayed
non-relapse deaths in the MRD/MUD group (N=17) than in the UCB group (N=2),
leading to similar overall NRM between the MRD/MUD and UCB patients (at 2
years: 16% vs. 21% respectively, P=0.580). The cumulative incidence of relapse
at 2 years was 28% vs. 49% in the MRD/MUD and UCB groups respectively
(P=0.049) (Figure 1 B). By multivariate analyses of progression free survival (PFS)
and overall survival (OS), the use of UCB (HR for PFS: 2.24 [1.39-3.59]; HR for
OS: 1.83 [1.10-3.05]), CR at the time of Allo-SCT (HR for PFS: 0.31 [0.19-0.50];
HR: 0.34 [0.20-0.57]) and AdvK (HR for PFS: 1.69 [1.10-2.59]; HR for OS: 1.71
[1.08-2.71]) were independent significant factors influencing survivals.

Figure 1.

Summary and Conclusions: We conclude that even if UBC allows extend-
ing Allo-SCT to patients who lack MRD/MUD, outcome of high risk AML trans-
planted from UCB remained poor in the context of RIC. Indeed, early NRM
remains a major issue and about half of high risk AML patients relapsed after
UCB Allo-SCT leading to shorter survivals compared with MRD/MUD. These
results need to be prospectively confirmed; nevertheless, new strategies to
improve anti leukemic effect in the setting of UCB Allo-SCT are needed as
well as the investigation of other alternative donors such as haploidentical
donors.

P911

OLDER AGE IS NOT A CONTRAINDICATION FOR UNMANIPULATED HAP-
LOIDENTICAL GRAFTS, WITH HIGH DOSE POST-TRANSPLANT
CYCLOPHOSPHAMIDE 
A Bacigalupo1,*, G Anna1, R Maria1, F Galaverna1, S Bregante1, A Dominietto1,
M Miglino1, A Ibatici1, A Carella1, M Gobbi1
1Hematology, IRCCS San Martinoi-IST, Genova, Italy

Background: We have recently shown that hematologic malignancies can be
successfully grafted with unmanipulated haploidentical bone marrow (HAPLO)
and post-transplant high dose cyclophosphamide (PT-CY), following a myeloab-
lative conditioning regimen (Raiola et al., BBMT 2013). However, older age is
known to be a negative predictor of survival after allogeneic transplants
Aims: In this study we wanted to test whether older age is a contraindication
for HAPLO grafts with PT-CY.
Methods: Patients. Eligible for this study were 108 consecutive HAPLO trans-
plants, grafted between September 2009 and september 2012. Second allo-
geneic transplants were excluded. The median age was 46 years (17-74); The
majority of patients (47%) had acute leukemia, the second more frequent diag-
nosis was lymphma (23%) and myelodisplasia (12%). Fifty patients were in
remission (CR1+CR2) and 58 had active disease at transplant. Graft versus
host disease (GvHD) prophylaxis consisted in PT-CY 50 mg/kg, on day+3 and
+5, cyclosporine (from day 0), and mycophenolate (from day +1). The condi-
tioning regimen was myeloablative (MA) in 86 patients and non myeloablative
(NMA) in 22. The median follow up for surviving patients of 354 days (149-
1102). Patients were divided in young/old according to the median age (46
years).
Results: Univariate analysis. The cumulative incidence of grade II-III acute
GvHD was 21% vs 4% for younger/older patients respectively (P=0.003), and
of moderate chronic GvHD 14% vs 22% (P=0.1); the cumulative incidence of
transplant related mortality (TRM) for younger/older patients was 9% vs 23%
(P=0.03), and the actuarial 3 year survival 63% vs 42% (P=0.03). The crude
survival for patients aged <30 (n=32), 31-40 (n=15), 41-50 (n=19), 51-60 (n=25)
and >60 (n=17) is 78%, 86%, 78%, 60%, 53% (P=0.1)
Multivariate analysis. When age was entered in a multivariate analysis on sur-
vival, together with disease phase (remission/advanced), interval diagnosis
transplant, female donor in male recipient and intensity of the conditioning
(MA/NMA), there was no effect of patient age (P=0.9) and the only predictor was
disease phase at transplant (remission/relapse). Indeed the older patient pop-
ulation included more patients with relapsed disease (64%) as compared to
44% in the younger patients (P=0.03).
Summary and Conclusions: When stratified for patient and disease variables,
older patients with hematologic malignancies have outcome comparable to
younger patients. Our data indicate that older age–in our experience up to 70
years- should not be a contraindication for HAPLO transplants with PT-CY.
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KIR-LIGAND INCOMPATIBILITY IN THE GRAFT-VERSUS-HOST DIREC-
TION DID NOT AFFECT OUTCOMES OF SINGLE UMBILICAL CORD
BLOOD TRANSPLANTATION WITHOUT ATG FOR ACUTE LEUKEMIA IN
COMPLETE REMISSION
J Tanaka1,*, Y Takahashi2, T Yabe3, Y Morishima4, K Oba5, S Takahashi6,
S Taniguchi7, H Ogawa8, Y Ohnishi9, K Miyamura10 K Kato,11, S Kato12, Y
Atsuta13, Y Kanda14
1Hematology, Hokkaido University Graduate School of Medicine, Sapporo,
2Pediatrics, Nagoya University Graduate School of Medicine, Nagoya, 3Japan-
ese Red Cross Tokyo Metropolitan Blood Center, Tokyo, 4Epidemiology and
Prevention, Aichi Cancer Center Research Institute, Nagoya, 5Translational
Research and Clinical Trial Center, Hokkaido University Hospital, Sapporo,
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Tokyo, 8Hematology, Hyogo College of Medicine, Nishinomiya, 9Hematology
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ese Red Cross Nagoya First Hospital, 11Pediatric Hematology/Oncology, Chil-
dren’s Medical Center, Japanese Red Cross Nagoya First Hospital, Nagoya,
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versity, Saitama, Japan
Background: Killer cell immunoglobulin-like receptor (KIR)–ligand incompati-
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bility may have some important roles in transplantation outcomes such as
leukemia relapse and leukemia-free survival. It was reported that cord blood
transplantation (CBT) for acute leukemia in complete remission (CR) from KIR-
ligand incompatible donors in the graft-versus-host direction was associated
with decreased relapse and improved survival. In the other report, KIR-ligand
mismatch was associated with development of severe acute graft-versus-host
disease (GVHD) and risk of death after double cord blood transplantation with
reduced intensity conditioning (RIC) regimen. Therefore, the role of KIR-ligand
incompatibility in CBT is not clear and controversial.
Aims: In order to clarify the effect of KIR-ligand incompatibility in the graft-ver-
sus-host direction on the outcome of acute myeloid leukemia (AML) and acute
lymphoblastic leukemia (ALL) patients in CR after single cord blood transplan-
tation, we assessed the outcome of CBT registered in the Japan Society for
Hematopoietic Cell Transplantation (JSHCT) database between 2001 and 2010
(A Study From the HLA Working Group of the JSHCT).
Methods: 642 acute leukemia (356 AML and 286 ALL) patients in CR and donors
whose HLA-A, -B, -C, -DR alleles were determined by DNA typing. Patients and
donors were categorized according to their KIR-ligand incompatibility in the
GVHD direction by determining whether or not they expressed HLA-C group 1
or2, Bw4 or A3/A11. All these patients did not receive ATG as a preparative reg-
imen. We compared overall survival (OS), disease free survival (DFS), relapse
incidence, non-relapse mortality (NRM) and GVHD between KIR-ligand incom-
patible and compatible group using the JSHCT database.
Results: 128 patient –donor pairs (AML 69, ALL 59) were HLA-A, -B or –C KIR-
ligand incompatible (A3/A11 25, Bw4 68, C 61) and 514 compatible. Reduced
intensity conditioning (RIC) regimen
(187, AML 129, ALL 58) defined basically as the use of fludarabine plus low-dose
busulfan or melphalan with or without low-dose total body irradiation. Univariate
analysis showed no significant differences between KIR-ligand incompatible and
compatible group in both AML and ALL patients of OS, DFS, relapse incidence,
NRM and acute GVHD (P=0.674, P=0.688, P=0.353, P=0.766, P=0.569 for AML,
P=0.628, P=0.352, P=0.693, P=0.492, P=0.691 for ALL, respectively). Also, there
were no significant difference in OS, DFS, relapse incidence, NRM and acute
GVHD between KIR-ligand incompatible and compatible group in both AML and
ALL patients by multivariate analysis. The conditioning regimens (RIC and mye-
loablative conditioning) also did not affect these results.
Summary and Conclusions: There were not positive and negative effects of
KIR-ligand incompatibility in GVHD direction on single cord blood transplanta-
tion outcome in both AML and ALL patients without ATG in Japan. Administra-
tion of ATG as a preparative regimen may be important to obtain positive effect
of KIR-ligand incompatibility in GVHD direction on cord blood transplantation
outcomes such as survival and relapse in especially AML patients.

P913

ASSESSMENT OF LIVER FIBROSIS IN PATIENTS WITH Β-THALASSEMIA
MAJOR UNDERGOING HEMATOPOIETIC STEM CELL TRANSPLANTA-
TION USING TRANSIENT ELASTOGRAPHY
A Hamidieh1,*, H Poustchi2, B Shazad1, M behfar1, S Tayebi3, M Ostovaneh3,
M Jalili1, R Malekzadeh2, A Ghavamzadeh1
1Hematology-Oncology and Stem Cell Transplantation Research Center -
Tehran University of Medical Sciences, 2Digestive Diseases Research Center
- Tehran University of Medical Sciences, 3Tehran University of Medical Sci-
ences, tehran, Iran, Islamic Republic of Korea

Background: Transient Elastography (TE) is an efficient non-invasive tech-
nique for evaluation of liver fibrosis which has been recently used much more
widely.
Aims: This study attempts to estimatethe diagnostic accuracy of TE in patients
with β-thalassemia major (TM) undergoing Hematopoietic Stem Cell Trans-
plantation (HSCT). 
Methods: This is a prospective study in which 58 TM patients withmedian
age=8 years (range: 2.6-20 years) enrolled. For all patients, we measured liv-
er stiffness using both TE in kilopascals (kPa) and liver biopsy based on Ishak
score. The diagnostic accuracy of TE and liver biopsy were evaluated using lin-
ear discriminated analysis (the area under the receiver operating characteris-
tic curves (AUROCs)). 
Results: Of 58 patients, there were 26 patients (44.8%) with mild fibrosis, 12
(20.7%) with moderate fibrosis and 2 (3.4%) with severe fibrosis. The corre-
lation of TE values with thalassemia classification (P<0.001), iron deposition
(P<0.037) and fibrosis stage (P=0.008) were statistically significant. The
median TE values in patients with severe fibrosis (stage 3-5) and mild or no-
fibrosis groups were 4.5 (range, 3.0-13.0) kPa and 4.0 (range, 2.5-9.0) kPa,
respectively. Prediction of high fibrosis stages (stage >=3) using TE with cut-
off of 4.35 kPa, AUROC was 0.670 (95% confidence interval [CI]: 0.508-
0.833) with 76.9% sensitivity (95% CI: 70.8-81.8) and 57.8% specificity (95%
CI: 53.3-60.3).
Summary and Conclusions: TE has presented itself as a new, non-invasive
method for assessment of fibrosis stage in TM patients undergoing HSCT and
maybe useful as an alternative to liver biopsy. Noticeable, TE also can be uti-
lized as an invaluable technique for following up the liver status in TM patients
after transplantation.

P914

PROGNOSTIC IMPACT OF CHRONIC GRAFT VERSUS HOST DISEASE IN
PATIENTS WITH MYELOID NEOPLASMS UNDERGOING REDUCED
INTENSITY CONDITIONING ALLOGENEIC STEM CELL TRANSPLANTA-
TION–A SINGLE INSTITUTION SERIES
D Gijima1, W Hogan2, M Litzow2, S Hashmi2, D Gastineau2, M Patnaik2,*
1Mayo Medical School, 2Department of Hematology, Mayo Clinic, Rochester,
United States

Background: Allogeneic stem cell transplant (allo-SCT) is often the only cur-
ative option for patients with myeloid neoplasms. Patients with acute myeloid
leukemia (AML), myelodysplastic syndromes (MDS), myeloproliferative neo-
plasms (MPN) and overlap syndromes have successfully been transplanted
with myeloablative strategies. The advent of reduced intensity conditioning
(RIC) has not only decreased the non-relapse mortality (NRM), but has also
made allo-SCT a viable option for older patients and patients with comorbidi-
ties. RIC relies on the graft versus leukemia (GVL) effect to eradicate the neo-
plastic clone. While this is difficult to measure, a surrogate marker is often the
presence of graft versus host disease (GVHD).
Aims: To analyze single institution data on survival and transplant related out-
comes for patients with myeloid neoplasms that have undergone RIC allo-SCT.
To validate the survival benefit associated with the development of chronic
GVHD.
Methods: After due IRB approval, 159 successive patients with myeloid neo-
plasms that had undergone RIC Allo-SCT at the Mayo Clinic were included in
the study. The myeloid neoplasms were diagnosed and risk stratified accord-
ing to World Health Organization (WHO) criteria. RIC conditioning was initiat-
ed at our institution in 2000 and patients in this study were included up to Jan-
uary 2013. All data was retrospectively abstracted and analyzed to compute
transplant related outcomes such as; NRM, risk of disease relapse, overall-sur-
vival (OS), disease free survival (DFS), acute and chronic GVHD. The two
major RIC used were; fludarabine and melphalan (n=138) and fludarabine and
IV targeted busulfan (n=21). GVHD prophylaxis and liver injury prophylaxis
were according to institutional standards. GVHD was evaluated and graded
according to WHO and NIH scales.
Results: Of the 159 study patients, 99 (62%) were males, with a median age
at transplant of 60 years (range, 14-71 years). There were 92 (58%) patients
with AML [50 (54%) CR1, 19 (21%) CR2, 3 (3%) ≥CR3, 10 (11%) PIF, 10
(11%) untreated], 24 (15%) with MDS with excess blasts [12 (48%) CR1, 6
(24%) PIF, 7 (28%) untreated], 24 (15%) with MDS without excess blasts, 13
(8%) with myelofibrosis and 6 (4%) with CML [4 (67%) accelerated phase, 2
(33%) chronic phase]. At last follow-up, 70 (44%) deaths were recorded, with
the median follow-up for the study being 12 months [range, 0–109 months]
(23 (14%) from 2000-2005, 74 (47%) from 2005-2010, and 62 (39%) from
2010 onwards]. At last follow up, 118 (75%) patients remained in CR, while
28 (17%) had relapsed. In patients transplanted up to 2010, OS and DFS
were 17 months (range 0–109 months) and 13 months (range 0–98 months),
respectively. The 10 year NRM was 37%. Ninety-four (60%) patients devel-
oped acute GVHD [17 (11%) grade1, 42 (26%) grade2, 26 (16%) grade 3 and
9 (6%) grade 4]. Ninety-one (57%) developed chronic GVHD [16 (10%) mild,
34 (21%) moderate and 41 (26%) severe]. There was no difference in OS
(P=0.06) and DFS (P=0.07) between the two conditioning regimens. In uni-
variate analysis, factors adversely influencing OS included low cell dose
(P=0.03), graft failure (P<0.0001), grade 4 acute GVHD (P=0.02) and
absence of chronic GVHD (<0.0001). On a multivariable analysis; low cell
dose (P<0.0001), graft failure (P<0.0001) and absence of chronic GVHD
(P<0.0001) retained independent significance. 
Summary and Conclusions: The development of chronic GVHD strongly cor-
relates with improved OS and DFS in patients with myeloid neoplasms under-
going RIC allo-SCT, strongly supporting the role for an active graft versus
leukemia effect.

P915

IN VIVO T-CELL DEPLETION WITH LOW-DOSE ANTITHYMOCYTE GLOB-
ULIN TO REDUCE ACUTE GVHD IN UNRELATED DONOR STEM CELL
TRANSPLANT FOR PATIENTS WITH SEVERE APLASTIC ANEMIA
S Lee1,*, J Yoon1, S Shin1, S Yahng1, B Cho1, K Eom1, Y Kim1, S Lee1, C Min1,
H Kim1, S Cho1, D Kim1, W Min1, C Park1, J Lee1
1Department of Hematology, Seoul St. Mary’s Hospital, College of Medicine,
The Catholic University of Korea, Seoul, Korea, Republic of Korea

Background: For the patients with severe aplastic anemia (SAA) who do not
have a sibling donor and cannot acquire an adequate response to immunosup-
pressive therapy, allogeneic stem cell transplantation (SCT) from an unrelated
donor is used. However, higher incidence of graft-versus-host disease (GVHD) in
the unrelated SCT setting remains an obstacle. We have reported that allele-mis-
matched unrelated grafts and peripheral blood stem cells (PBSCs) were risk fac-
tors for GVHD (Lee JW, et al., Biol Blood Marrow Transplant 17: 101-108, 2011).
Aims: This study is performed to evaluate the effects of in vivo T-cell deple-
tion with low-dose antithymocyte globulin (ATG) for reducing GVHD in SAA
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patients who received not only transplants from mismatched unrelated donors,
but also PBSCs from some matched unrelated donors.
Methods: Seventy-five patients with SAA (n=61) or VSAA (n=14) had received
SCT from unrelated donor. Conditioning regimen consisted of fractionated total
body irradiation (TBI, 800 cGy) and cyclophosphamide (100-120 mg/kg) from
2000 March to 2009 July.From 2009 August ATG (1.25 mg/kg/day; Genzyme,
Cambridge, MA, USA) for 2 days was added as a part of conditioning to reduce
GVHD in patients receiving HLA mismatched grafts or PBSCs. Patients were
classified into the following three subgroups: (1) patients who had HLA matched
(8/8), BM donors (group 1; n=33); (2) of patients who had HLA mismatched or
PBSCs donors, those who did not received ATG (group2, referred to as historic
controls; n=28); (3) those who received ATG (group 3; n=14).
Results: Seventy-five patients including 37 men and 38 women were assessed.
Their median age was 29 years (range, 15-59 years) and the median interval
from the diagnosis to transplantation was 48 months (range; 2-323 months).
The majority of patients received multiple transfusions (median; 75 units, range:
4-405) prior to SCT. After a median follow-up of 55.5 months, the 4-year esti-
mated OS rates were 87.9, 92.9, and 85.7 for group1,2, and3, respectively and
there was no statistical difference (P=0.727). All patients achieved primary
engraftment, and only one patient in the group 2 suffered from secondary
engraftment failure. The cumulative incidence (CI) of acute GVHD (aGVHD,
≥grade II) was 36.4%, 64.3%, and 21.4% in each group. Multivariate analysis
showed that the CI of aGVHD in the group 3 was comparable with those of the
group 1 (RR of 0.53, P=0.320), whereas the patients without ATG (group 2) had
a higher incidence of aGVHD (RR of 2.23, P=0.028). The CI of chronic GVHD
(cGVHD) showed the no difference (43.0% in group1, 57.1% in group2, 30.6%
in group3, P=0.247). Interestingly, decreased occurrence of aGVHD translat-
ed into lower rate of CMV reactivation (55.9% in group1, 85.2% in group2,
35.7% in group3, P=0.003).
Summary and Conclusions: This study suggests that the use of a low dose
of ATG can reduce aGVHD and CMV reactivation, with comparable rates of
successful engraftment in the unrelated transplantation setting from HLA mis-
matched or PBSCs donor.

P916

IMPACT OF ABO INCOMPATIBILITY ON UNRELATED CORD BLOOD
TRANSPLANTATION
Y Wen1,*, J Mengmeng1,S Zimin1, L Huilan1, Z changcheng1, T Baolin1,T Juan1
1AnHui provincal Hospital, Hefei, China

Background: Umbilical cord blood transplantation (UCBT) has now become a
more common treatment for patients with hematologic malignancies who lack
matched related or unrelated donors. however, few reports have addressed the
impact of ABO incompatibility on the clinical outcome such as engraftment,
transfusion requirements and survival after UCBT. 
Aims: we retrospectively analyzed the impact of ABO mismatching on clinical
outcome of 121 patients including 51 ABO-identical, 23 minor, 39 major, and 8
bidirectional ABO-incompatible recipients after UCBT. 
Results: With a median follow-up of 11 months(range, 5-151months), disease
free survival (DFS) rate among the ABO-identical, minor, major, bidirectional
ABO-incompatible group were 71.7%, 60.0%, 37.1%, 71.4% (P=0.014) while
OS did not differ significantly between the four groups(76.1%,65.0%,
48.6%,71.4%, P=0.078). DFS(68.2%, 42.9%,P=0.009) and OS estimates
(72.7%, 52.4%, P=0.031) of the ABO identical/minor incompatible group also
differ significantly from the ABO major/bidirectional incompatible group. These
results were confirmed in multivariate analysis. No significant difference in
engraftment times, transfusion requirements, GVHD, relapse and none relapse
mortality (NRM) between groups was noted. Severe immune hemolysis or pure
red cell aplasia did not occurred among these patients.
Summary and Conclusions: DFS and OS are better with ABO identical/minor
incompatible group in UCBT.

P917

SECONDARY ANTIFUNGAL PROPHYLAXIS BASED ON RESPONSE TO
INITIAL ANTIFUNGAL THERAPY FOR PATIENTS WITH A HISTORY OF
INVASIVE PULMONARY ASPERGILLOSIS IN ALLOGENEIC
HAEMATOPOIETIC STEM CELL TRANSPLANTATION
Q Liu1,*, R Lin1, J Sun1, Y Xiao2, D Nie3, Y Zhang1, F Huang1, Z Fan1,
H Zhou1, Q Jiang1, F Zhang1, X Zhai1, D Xu1, Y Wei1, J Song2, Y Li3, R Feng1
1Department of Hematology, Nanfang Hospital, Southern Medical University,
2Department of Hematology, Guangzhou General Hospital of Guangzhou Com-
mand, 3Department of Hematology, SUN Yat-sen Memorial Hospital, SUN Yat-
sen University, Guangzhou, China

Background: Patient with a history of invasive fungal infection (IFI) is in consid-
erable risk of relapse and death after allogeneic haematopoietic stem cell trans-
plantation (allo-HSCT). Prophylaxis with broad-spectrum antifungal agents has
significantly reduced morbidity and mortality of IFI after transplants. However, the
optimal agents for secondary antifungal prophylaxis (SAP) are not well defined.
Aims: In this study, the choices of prophylactic agents were made based on

treatment response to initial antifungal therapy and the efficacy and safety of
SAP were evaluated in recipients undergoing allo-HSCT.
Methods: A total of 88 patients undergoing allo-HSCT with prior invasive pul-
monary aspergillosis (IPA) were enrolled in this prospective, multicentre study.
Sixty-one patients had stable IPA and 27 had active IPA at the time of trans-
plants. SAP was given from the start of the conditioning until 90 days post-trans-
plantation for patients with stable IPA or until eradication or stability of residual
foci for patients with active IPA. The same agent was given for prophylaxis if
patients developed acute graft-versus-host disease (aGVHD) and were treat-
ed with corticosteroids and/or monoclonal anti-T cell antibody. The agents of
SAP included itraconazole in 19, voriconazole in 44, caspofungin in 19 and lipo-
somal amphotericin B in 6 cases.In addition, surgery was performed in 4
patients who had the cavity lesion or nodule in lung with more than 2cm in
diameter before transplants.
Results: The median time of SAP was 96 days (range, 13 to 183 days).The suc-
cess rate of SAP was 89.8%. Nine patients (10.2%) developed breakthrough IFI
and none discontinued prophylaxis due to study drug toxicity. The incidence of
breakthrough IFI was not different between different prophylactic antifungal agents
(P=0.708). The incidence of breakthrough IFI was not different between patients
with active and stable IPA (P=0.126). Within a median follow up of 403 days
post-transplants (range, 13-2060 days), 26 patients developed IFI, including 9
within the period of prophylaxis and 17 after the end of prophylaxis. The 3-year
cumulative incidence of IFI was 36.7%±5.9% and the 3-year cumulative inci-
dence of IPA relapse was 31.0%±5.8%. The incidence of relapse in the patients
with stable IPA was lower than that in the patients with active IPA (20.6%±5.9%
vs. 55.7%±11.8%,P=0.002). Multivariate analyses showed that active IPA at the
time of transplants (hazard ratio [HR]=4.328, 95% confidence interval [CI] 1.801-
10.399, P=0.001), relapse of underlying primary disease (HR=6.195, 95% CI
2.157-17.793, P=0.001) and chronic GVHD (HR=3.241, 95% CI 1.077-9.750,
P=0.036) were risk factors for IPA relapse. All patients who developed IFI after
transplants received salvage therapy except for one who quit because of concomi-
tant primary disease relapse. Of the 24 evaluable patients, 11 patients achieved
CR, 9 achieved PR and 4 had no response to the treatment. At the end of follow-
up, 44 patients were alive and 44 died. The 5-year overall survival (OS) and dis-
ease-free survival (DFS) post-transplants were 46.7%±5.7% and 43.1%±5.6%,
respectively. The 5-year IFI-related mortality was 5.5%±2.7%. 
Summary and Conclusions: Our data indicate that SAP based on the
response to initial antifungal therapy has favourable efficacy and safety for the
patients undergoing allo-HSCT with a history of IPA. Active IPA might not
increase the risk of breakthrough IFI, but increase the rate of IFI relapse.

P918

A MONOCLONAL PROTEIN FOUND IN RELATED STEM CELL DONORS:
ARE WE DOING IT RIGHT? 
N Tiren-Verbeet1,*, J Bakker2, B Ballieux2, J Zwaginga1, A Brand3, T Netelenbos1
1Immunohematology and Bloodtransfusion, 2CKCL, Leiden University Medical
Center, 3Sanquin, Leiden, Netherlands

Background: Increase in the use of non-myeloablative stem cell transplanta-
tion has resulted in a higher age of patients and their sibling donors. Although
prior to HLA typing we use a questionnaire to exclude morbidity, predonation
medical tests may reveal abnormalities resulting in donor rejection. In particu-
lar doubt regarding the use of G-CSF may arise if a monoclonal protein (M-pro-
tein) is found. After exclusion of multiple myeloma or lymphoproliferative dis-
ease, classification as monoclonal gammopathy of undetermined significance
(MGUS) or transient reactive M-protein can often not be made because lack of
follow-up time.
Aims: We evaluated prevalence and follow-up of M-protein in related stem cell
transplantation (SCT) donors.
Methods: We retrospectively studied referral of related SCT donors seen in our
department between 2009 and July 2012.
Results: Using immunofixation, we found an M-protein in 16 (13.1%) of 122
related donors (age 40-69) and in 23.3% of donors above 60. In 40% the M-
protein concentration was >2 g/L and one donor had 40% plasma cells in the
bone marrow; 4 more than 5% (max 20%) plasma cells and 11 showed mar-
row aspirates within the normal range. Donor follow-up ranged from 2 months
to 3 years. In three donors the M-protein disappeared (after2, 6 and 12
months), one donor was diagnosed with a smouldering myeloma; the others
were classified as MGUS. Of donors above 60 years 15 (43.3%) were
deferred for G-CSF because of various medical reasons, of which 7 (23%)
were rejected due to an M-protein. An M-protein occurs more often at older
age and is associated with an increased incidence of haematological malig-
nancies during 20 years follow-up after diagnosis. However, adverse conse-
quences of G-CSF used for stem cell mobilisation on the proliferation of clon-
al cells producing a M-protein, are not known. Recently consensus was
reached among Dutch haematologists to allow G-CSF in case of presumed
MGUS with a low concentration M-protein if the transplant physician agrees.
According to guidelines, subjects with an M-protein require follow-up for their
plasma cell dyscrasia. This should be apart from the 10-year follow-up by the
donation centre that is line with the present guidelines for unrelated donors
that have been treated with G-CSF.
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Summary and Conclusions: Potential SCT donors above 60 years show a
high deferral rate up 43.5%, in half of these depending on whether M protein
is considered as contra-indication for G-CSF. Using sensitive techniques an M-
protein occurs more frequently (13%) in siblings of patients with haematologi-
cal disorders. In particular in donors above 60 years (23.3%) the incidence is
much higher compared to 3-5% of the general population above 50 years.
Although at present for MGUS with a low concentration of M protein, G-CSF
mobilisation is not considered a donor risk, these findings stress the importance
of long term follow up of all related donors.

P919

TBI AND CYCLOPHOSPHAMIDE PLUS ATG IS WELL TOLERATED AND
EFFECTIVE AS A PREPARATIVE REGIMEN FOR HAPLOIDENTICAL
HEMATOPOIETIC STEM CELL TRANSPLANTATION WITHOUT IN VITRO
T-CELL DEPLETION
L Xu1,*, H Fu1, D Liu1, K Liu1, X Zhang1, H Chen1, Y Chen1, W Han1, Y Wang1,
J Wang1, F Wang1, X Huang1
1Peking University People’s Hospital, Beijing, China

Background: There is a lack of data for patients with haploidentical HSCT after
preparing with TBI/Cy plus ATG.
Aims: This is a retrospectively study to analyze the toxicity and efficacy of
total body irradiation (TBI) and cyclophosphamide (TBI/Cy) plus ATG as a con-
ditioning regimen prior to haploidentical hematopoietic stem cell transplanta-
tion (HSCT).
Methods: The TBI/Cy plus ATG regimen consisted of TBI (770 cGy, a single
dose), Cy (1.8g/m2, two doses) and ATG (6 or 10mg/kg). Twenty patients
(median age: 24 years old) receiving haploidentical HSCT between October
2008 and November 2012 were evaluated. Among them, 15 patients suffered
from high-risk leukemia.
Results: There was one patient died before engraftment. The myeloid engraftment
and platelet engraftment were obtained at a median of 12 days (range: 10–19) and
16 days (range: 10-29) after HSCT for other 19 patients, respectively. Both inci-
dences of myeloid and platelet engraftment were 95%. A total of 19 patients with
myeloid engraftment had completing-donor-type chimerism in peripheral blood
by 30 days after transplantation. There was no case of secondary graft failure. The
major Grade III and IV regimen-related toxicities were fever, diarrhea, and oral
mucositis, which were well managed. Acute graft-versus-host disease (aGVHD)
developed in 16/19 patients, consisting of Grade I in 12 patients(); II in 4; III and
IV in no patient. No patients died of GVHD and infection. The 100-day transplant-
related mortality was 5.6%. To reduce relapse, six patients received prophylactic
modified donor lymphocyte infuse (mDLI), one patient received chemotherapy
plus preemptive mDLI, one patient received chemotherapy plus therapeutic mDLI
and 3 patients with Philadelphia chromosome-positive received prophylactic tyro-
sine kinase inhibitors. With a median follow-up period of 347 days (range: 35–1321
days), 18 of 19 patients had received complete remission after HSCT. The other
one patient received remission in bone marrow with extramedullary non-remission.
At last 4 patients relapsed and 3 patients died of relapse within one year after
HSCT. The one-year incidence of relapse was 34.8%.The one-year overall and
leukemia-free survival were 66.5% and 61.9%, respectively.
Summary and Conclusions: TBI/Cy plus ATG might be feasible and effec-
tive conditioning regimen for haploidentical HSCT, especially for patients with
high-risk leukemia. The long-term observation of the efficacy and antileukemic
effect of this regimen and a future prospective study with more patients to com-
pare this regimen with BU/Cy plus ATG are required.

P920

HIGH LEVEL OF VASCULAR ENDOTHELIAL GROWTH FACTOR IS ASSO-
CIATED WITH INCREASED RELAPSE RATE AFTER ALLOGENEIC
HEMATOPOIETIC STEM CELL TRANSPLANTATION
I Moiseev1,*, S Lapin1, E Surkova1, M Lerner1,V Vavilov1, B Afanasyev1
1R.M. Gorbacheva Memorial Institute of Children Hematology and Transplan-
tation, State Medical University named I.P. Pavlov, Saint-Petersburg, Russian
Federation

Background: High level of vascular endothelial growth factor (VEGF) is a well-
known predictor of worse outcome of chemotherapy in a variety of hematolog-
ic malignancies.
Aims: The aim of this study was to evaluate if overproduction of VEGF is also
a prognostic factor after allogeneic hematopoietic stem cell transplantation
(HSCT).
Methods: The study included 91 patients. 73% had acute leukemia, 10%
chronic myeloid leukemia, 8% myelodysplastic syndrome and 9% other hema-
tologic malignancies. 52.7% of patients were grafted without hematologic remis-
sion at time of transplant. Median age was 38 years (range 15-60). 30% were
grafted from related and 70% from unrelated donor. 24% received myeloabla-
tive conditioning, 76%>reduced intensity conditioning. VEGF A was measured
by ELISA. The blood sampling points were before conditioning, on day 0 and
upon engraftment.

Results: Based on series of univariate and multivariate analyses of VEGF
concentrations before conditioning a cut-off value of 50 pg/mL was found for
which there was a significant difference for outcomes of HSCT. Patients with
VEGF>50 pg/mL had higher 2-year relapse rate (53% vs 25%, P=0.008, Fig-
ure 1) and decreased 2-year event-free survival (EFS) (20% vs 46%, P=0.021).
Overall survival was not different between two groups (60% vs 53%, P=0.658),
as some of the patients were successfully salvaged after relapse. The associ-
ation between high VEGF concentrations and 2-year relapse rate was still sig-
nificant for day 0 time point (55% vs 26%, P=0.018), but with higher cut-off val-
ue of 90 pg/mL. In multivariate analysis for relapse that incorporated absence
of remission before HSCT, type of donor and presence of acute graft-versus-
host disease, VEGF>50 pg/mL before conditioning was an independent risk
factor (HR 2.77, P=0.024, HR 95%CI 1.15-6.70). In a multivariate analysis for
EFS high VEGF also had a significant negative impact (HR 2.17, P=0.025, HR
95%CI 1.10-4.26).

Figure 1.

Summary and Conclusions: In conclusion, this study confirmed that tumor-
associated overexpression of VEGF is a negative prognostic factor for hema-
tologic malignancies not only after chemotherapy, but also after HSCT.

P921

CLINICAL IMPACT OF ENGRAFTMENT SYNDROME IN ADULT PATIENTS
WHO RECEIVED ALLOGENEIC STEM CELL TRANSPLANTATION
H Shimizu1,*, H Handa1, N Hatsumi2, S Takada2, T Sakura2, Y Nojima1
1Gunma University, 2Saiseikai Maebashi Hospital, Maebashi, Gunma, Japan

Background: Engraftment syndrome (ES) has been recognized as a compli-
cation that occurs during neutrophil recovery following autologous or allogene-
ic stem cell transplantation (allo-SCT). Although pro-inflammatory cytokine and
subsequent cellular and cytokine interactions have been reported to play a
major role, the pathogenesis of ES remains unclear. Likewise, the clinical sig-
nificance of ES has been controversial.
Aims: The aim of this study was to clarify the clinical impact of ES on clinical
course and transplant outcome.
Methods: We retrospectively analyzed 132 consecutive adult allo-SCT recip-
ients, who achieved durable neutrophil engraftment, between January 2006 and
August 2011 at Gunma University Hospital and Saiseikai Maebashi Hospital
in Gunma, Japan. ES was defined according to the diagnostic criteria described
by Spitzer. Fisher’s exact test was used for comparison of binary variables. The
Mann-Whitney U-test was used for comparison of continuous variables. Over-
all survival (OS) rates were estimated by the Kaplan-Meier method and were
compared using the log-rank test. The Cox proportional hazards regression
model was used for multivariate analysis of predisposing factors. P<0.05 was
considered to be statistically significant.
Results: Of the 132 allo-SCT recipients involved in this study, 78 patients
were male, and 54 were female. The median age was 48 years (range,
18–72 years). ES occurred in 34 patients (25.8%). Of the 34 patients with
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ES, 34 patients (100%) presented with non-infectious fever, 31 (91%) had
skin rash, 30 (88%) experienced weight gain, and 26 (76%) developed non-
cardiogenic lung edema. To identify the predisposing factors for ES, patient
characteristics, transplant procedure, and donor type were examined; grafts
from an unrelated donor and minor ABO-mismatched donor were identified
as predisposing factors for ES. Multivariate analysis revealed that these two
factors were independent. Regarding the impact of ES on clinical course,
patients with ES more frequently developed thrombotic microangiopathy
(TMA), grade II-IV acute graft-versus-host disease (GVHD), and chronic
GVHD when compared with patients without ES (TMA: 29% vs. 10%, respec-
tively, P=0.036; acute GVHD: 74% vs. 44%, respectively, P=0.027; chronic
GVHD: 85% vs. 44%, respectively, P=0.012). There was no difference in the
incidence of veno-occlusive disease (VOD) between the groups. The 5-year
cumulative incidence of underlying disease relapse for patients with ES was
higher than for patients without ES (8% vs. 29%, respectively, P=0.048).
The 5-year cumulative incidence of treatment-related mortality (TRM) for
patients with ES tended to be higher than for patients without ES (42% vs.
22%, respectively; P=0.151). The 5-year OS rates were comparable between
patients with and without ES (57% vs. 57%, respectively; P=0.893). Of the
34 patients with ES, eight (23%) received no treatment, and all symptoms
spontaneously resolved within 7 days after onset of ES. Of the remaining 26
patients, 14 received 1 mg/kg/day of methylprednisolone (mPSL), and 12
received 2 mg/kg/day or more of mPSL. Steroid administration was effective
in all 26 patients independent of steroid dose, and all symptoms were
resolved on the day after initiation of treatment. Among the three groups
stratified according to treatment strategy, there was no difference in clinical
course, including the incidence of VOD, TMA, acute GVHD, and chronic
GVHD.
Summary and Conclusions: These findings suggest that ES has two conflict-
ing effects on transplant outcome: increase in TRM and decrease in underly-
ing disease relapse. Regarding treatment strategy, because of the excellent
response to steroids, administration of excessive amounts of steroids is con-
sidered to cause the increase in TRM. The appropriate steroid dosage for the
treatment of ES should therefore be investigated using a prospective study
design.

P922

PROGNOSTIC IMPACT OF PRETRANSPLANT SERUM FERRITIN FOR
OUTCOMES IN PATIENTS UNDERGOING HEMATOPOIETIC STEM CELL
TRANSPLANTATION. EPIDEMIOLOGY OF PROSPECTIVE, MULTICENTER
ARGENTINIAN STUDY
G Drelichman1,*, N Fernandez Escobar1, L Feldman1, G Jaimovich1,
M Makiya2, F Tisibana2, M C Foncuberta3, E Bullorsky4, R Burgos3,
O Rabinovich4, S Palmer4, V Milovic5, J Real5, A Requejo5, J Milone6,
S Yantorno6, S Saba7, A Eseyza7, S Formisano8, M Aznar8, A Lazarowsky9
1Bone Marrow Transplant Unit, Fundacion Favaloro, 2Bone Marrow Transplant
Unit, Hospital Italiano, 3Bone Marrow Transplant Unit, Instituto Fleming, 4Bone
Marrow Transplant Unit, Hospital Britanico, 5Bone Marrow Transplant Unit,
Hospital Aleman, Buenos Aires, 6Bone Marrow Transplant Unit, Hospital Ital-
iano, 7Bone Marrow Transplant Unit, Hospital Rossi, 8Bone Marrow Transplant
Unit, Hospital Sor Maria Ludovica, La Plata, 9Hematology Unit, Hospital de
Clínicas San Martín, Buenos Aires, Argentina

Background: Iron Overload (IOL) is a common problem in red cell transfu-
sion–dependent patients undergoing Hematopoietic Stem Cell Transplant
(HSCT). Transplant-related mortality (TRM) seems to be higher in patients with
IOL secondary to more incidence in infections, mucositis, hepatic Sinusoidal
Obstruction Syndrome (SOS) and Graft Versus Host Disease (GVHD). 
Aims: 1)We prospectively evaluated the frequency of transfusional IOL in
patients who underwent HSCT. 2)We compared main outcomes between both
groups (with and without transfusional IOL). 
Methods: Eight Argentinian Bone Marrow Transplants Units studied 109 pedi-
atric and adults patients who received HSCT from july 2010 to july 2012. 99
patients were eligible according to inclusion/exclusion criteria. Median age at
HSCT: 36 years (range: 2–69). Male/female ratio: 1.6. Ferremia, Transferrin
Saturation (TS) and Serum Ferritin (SF) were analyzed previously to HSCT, at
day +7, day+60, day+100 and day+360. Primary Hemosiderosis (PH) was stud-
ied by molecular tests. Transfusional IOL were defined when the ferritin levels
were more than 1.000 ng/mL. Exclusion criteria were: 1) Active infections dur-
ing the baseline time-point; 2) Patients wtih previously quelation therapy and
3) PH diagnosis. 
Results: According to the source of HSCT: 59 (59.6%) were Autologous, 24
(24.2%) were Allogeneic Related and 16 (16.2%) were Allogeneic not relat-
ed. Two groups were divided according to ferritin levels: Group 1 (with base-
line SF less than 1.000 ng/mL), 44 patients (45%), median SF: 429.9 ng/mL
(range: 32-960) and Group 2 (with SF levels more than 1.000 ng/mL), 54
patients (55%), median SF: 2960 ng/mL (range: 1038-12.800). Diagnosis of
transfusional IOL according to the source of stem cells: Autologous: 51%,
Allogeneic Related: 63% y Allogeneic not Related: 57%. Comparison
between both groups were performed related to most important variables
(Table 1).

Table 1.

Summary and Conclusions: Baseline Serum Ferritin with levels more tan
1.000 ng/mL (Group 2) presented: more tan 20 transfusions, more days of
fever, more days of antibiotics, more percentage of positive cultures, more per-
centage of mucositis grade III/IV and more days of inpatients in the Bone Mar-
row Transplant Unit. TRM were higher and Overall Survival (OS) were lower in
Group 2. At day+100, median SF levels still remains elevated: 3113.2 ng/mL,
showing that the body does not have physiologic mechanisms to eliminate the
excess of body iron. These results indicate that SF more than 1.000 ng/mL
should be considered in prevention transplantation decision-making and also
in the post-HSCT period.

P923

LATE LEUKEMIA RELAPSE (LLR) AFTER ALLOGENEIC HEMATOPIETIC
STEM CELL TRANSPLANTATION (ALLO-HSCT)
P Bernasconi1,*, M Boni1, P Cavigliano1, R Barbara1, R Zappatore1,
I Dambruoso1, I Giardini1, C Calvello1, M Caresana1, A Orlando1, D Caldera1,
A Colombo1, F Ripamonti1, V Fiaccadori1, R Sciarra1, A Pompa1, E Alessandrino1
1Division of Hematology, Foundation IRCCS Policlinico San Matteo, Pavia,
Italy

Background: A LLR may occur in 1-3% of leukemia patients after a post-trans-
plant follow-up period longer than 5 years. As disease recurrence can be deter-
mined by recipient’s leukemic stem cells re-growth or by donor’s HSCs leukemic
transformation, conventional cytogenetic/FISH and RT PCR studies play a cru-
cial role in determining the origin of relapse and in activating therapeutic pro-
cedures aimed at eradicating the leukemic population.
Aims: The present study was aimed at establishing the incidence and the ori-
gin of LLR in a series of 182 patients submitted to allo-HSCT at a single Insti-
tution.
Methods: Cytogenetic and FISH studies were carried out as already reported,
whereas Quantitative and nested RT PCR assays for Chronic Myeloid
Leukemia monitoring was performed according to the Italian LabNet guide-
lines. Evaluation of chimerism and Minimal Residual Disease (MRD) was per-
formed at day +100, +180, +365 and every six months post-transplant. Con-
ventional cytogenetic studies were performed whenever required.
Results: In our series a LLR occurred in 4 patients (incidence of 2.1%) and was
due to recipient’s leukemic cells re-growth. They were three females and one
male. At the time of allo-HSCT two patients were CML in first chronic phase,
one patient an AML in first complete remission (CR) and one patient an AML
progressed from a high-risk myelodysplastic syndrome with resistant disease.
All patients received a standard BU-CY conditioning, sex-mismatched HSC
from a sibling donor and standard GvHD prophylaxis. The two CML patients
relapsed as Ph’ positive acute lymphoblastic leukemia (ALL) 7 and 16 years
post-transplant. On day +100 both patients showed no signs of GvHD, a com-
plete chimera with a normal male karyotype and a negative BCR-ABL nested
RT PCR. One month before haematological relapse one patient with no chron-
ic GvHD (cGvHD) was still a complete chimera and MRD negative. The other
patient, who on day+329 developed a limited cGvHD, remained a complete
chimera without any BCR-ABL transcript until 16 years post-transplant when
she complained of otitis and fever. At this time point a marrow examination
showed the almost exclusive presence of CD34+, TdT+, CD10+ Ph’+ lym-
phoblasts and a BCR-ABL/ABL ratio=214,2 (International scale). The t(3;11)
(q26;q23) AML in first CR developed an extensive cGvHD on day +183. The
patient remained a complete chimera with a normal female karyotype from day
+100 to five years post-transplant when he complained of fever. A chest X-ray
showed a left pulmonary infection. At this time a marrow examination revealed
the almost exclusive presence of blast cells which karyotype was:
50,XY,t(3;11)(q26;q23),+4,+8,t(12;?)(p21;?),-14,+mar1,+mar2, +mar3[13]. The
last trisomy 8 positive AML patient with active disease and no signs of GvHD
remained a complete chimera with a normal male karyotype until fifteen months
post-transplant when she was still on immune-suppressive treatment and devel-
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oped an initial first marrow relapse. Upon withdrawal of such a therapy she
developed an extensive cGvHD and re-acquired a complete chimera and a nor-
mal male karyotype. The complete chimera was maintained until almost ten
years post-transplant when she complained of a pain in the left pelvic region.
A physical examination revealed a mild splenomegaly and a marrow examina-
tion 20% leukemic cells with the following karyotype: 47, XX,+10/48XX, +8,+10.
An abdomen CT scan revealed two pelvic masses which biopsy demonstrat-
ed leukemic infiltration. 
Summary and Conclusions: Our data confirm that LLR is a very rare event
potentially caused by a not expected loss of leukemic stem cell quiescence
which allows them to escape myeloablative conditioning toxicity. In addition, it
raises the question of whether RT PCR is truly the best method to monitor
MRD since recent evidence suggests that in CML RT PCR is less sensitive than
genomic methods which may identify residual leukemic cells more effectively.

P924

THERAPEUTIC APPROACH TO RELAPSE OF PHILADELPHIA-POSITIVE
ACUTE LYMPHOBLASTIC LEUKEMIA AFTER ALLOGENEIC STEM CELL
TRANSPLANTATION
C Moreira1,*, R Branca2, F Campilho2, C Vaz2, M Rosales3, S Roncon3,
A Campos2
1Oncohematology Department, 2Bone Marrow Transplantation Service, 3Cell
Therapy Service, Instituto Portugues de Oncologia do Porto, Porto, Portugal

Background: Allogeneic stem cell transplantation (allo-SCT) is a potentially
curative treatment for patients (pts) with Philadelphia-positive acute lym-
phoblastic leukemia (Ph+ ALL). In 1st complete remission (CR1), disease-free
survival (DFS) ranges from 21 to 57%. Relapse is the primary cause of treat-
ment failure (±30% of pts in CR1). Several studies have shown improved DFS
for pts treated with tyrosine kinase inhibitors (TKI) prior to allo-SCT. Optimal
management of post-transplant relapse is still a matter of debate. Role of TKI
is being explored in this setting and results appear promising particularly in pts
with low tumor burden [positive Minimal Residual Disease (MRD+)].
Aims: To evaluate relapse in the setting of allo-SCT for Ph+ ALL.
Methods: Retrospective analysis of 30 consecutive pts who underwent allo-
SCT for Ph+ ALL at our Center from 1998 to 2012. Data analysis was per-
formed using SPSS.
Results: Cohort of 30 pts (male=17) with a median age of 41.5 years
(18.0–53.0). Induction regimen consisted of chemotherapy alone (CT; n=5)
and combination CT+TKI (n=25). At allo-SCT, 27 pts were in CR1, 13 with
MRD+. Median time from diagnosis to allo-SCT: 8.2 months (4.5–15.7).
Conditioning regimen was busulfan-based myeloablative (n=29) and non-mye-
loablative (n=1). Donors were matched-related (n=19), matched-unrelated
(n=5), mismatched-related (n=1) and mismatched-unrelated (n=5). Stem cells
source was peripheral blood (n=26), bone marrow (n=3) and umbilical cord
(n=1). Graft-versus-host disease (GvHD) prophylaxis consisted of calcineurin
inhibitor plus methotrexate (n=28)/mycophenolate (n=2). After the procedure
all pts achieved CR, but 5 remained BCR-ABL+. Post-transplant 2-year OS and
DFS were, respectively, 33.1% and 26.9%; median follow-up: 33.1 months
(6.9–77.1). Two-year cumulative incidence of hematological relapse (HR) and
isolated molecular relapse (MR) was 39.3%(±9.3) and 12.7%(±6.4), respective-
ly. There was 1 isolated extramedullary relapse (EMR) at 26 months. Four of
the 5 pts who remained BCR-ABL+ experienced HR (1 under imatinib). Medi-
an time to relapse: 4.7 months (1.1–26.0). On univariate analysis, chronic
GvHD showed a trend to lower frequency of relapse (26.7% vs. 46.7%, P=0.07).
On multivariate analysis, the only factor associated with relapse was pre-SCT
treatment [at 6-month: 60%±19.2 (CT) vs. 20.2%±8.0 (CT+TKI), P=0.048].
Treatment approach to relapse was heterogeneous: IS reduction (↓IS; n=1),
↓IS+TKI (n=3), CT+TKI (n=2), CT+TKI+DLI (donor lymphocyte infusion; n=3),
TKI+DLI (n=1), orchidectomy+CT+DLI (n=1) and CT+2nd allo-SCT (n=2). Two
early deaths occurred after relapse. Four of the 11 pts with HR obtained CR
after CT+TKI+DLI (n=3) and TKI+DLI (n=1), yet 2 remained MRD+. The pt with
EMR obtained CR after orchidectomy+CT+DLI. All pts with MR achieved com-
plete molecular response (↓IS+TKI=2; ↓IS=1). Five of the 8 pts who respond-
ed are still alive and 2 remain disease-free (18.0 and 62.4 months after HR and
MR, respectively). Post-relapse 2-year OS and DFS were 36.4% and 21.4%,
respectively. Five pts experienced a 2nd relapse (HR=3, MR=1, EMR+HR=1)
and 1 pt, who remained BCR-ABL+ after HR, had molecular progression 2
months after CR.
Summary and Conclusions: Our study confirms that Ph+ ALL has a high
incidence of relapse, even after allo-SCT. CT without TKI before allo-SCT was
the only statistically significant factor associated with relapse. Heterogeneity of
treatment options in this series reflects the difficulty of managing post-transplant
relapse. TKI and immunotherapy (DLI or ↓IS) appear to have a major role in
relapse treatment.

P925

IMPACT OF THE 2009 UK UMBILICAL CORD BLOOD TRANSPLANT CON-
SENSUS STATEMENT ON PRACTICE AND OUTCOMES AT A SINGLE
TRANSPLANT CENTRE
P Miller1, C Anthias1,*, K Mohammed2, J Brennan1, I Hancock3, H Leonard1,
M Ethell1, M Potter1, B Shaw1
1Haemato-Oncology, 2Clinical Research and Development, 3Paedatric Haema-
to-Oncology, Royal Marsden Hospital, London, United Kingdom

Background: Umbilical cord blood (UCB) transplants have become standard
practice in the treatment of malignant and non-malignant hematological disor-
ders. We have performed UCB transplants at the Royal Marsden Hospital
(RMH) since 2006; however practice has increased and changed over time due
to encouraging international results, two UK clinical trials and publication of a
UK consensus statement. The recommendations from the consensus state-
ment were adopted at RMH in 2009.
Aims: Our first aim was to establish whether recommended conditioning reg-
imens have been used consistently in UCB transplants at RMH since 2009. Our
second aim was to compare the outcome for recipients of UCB transplant pre
and post 2009.
Methods: We performed a retrospective analysis of the records of all UCB
transplant patients at RMH between 2006 and 2012. We reviewed a total of 37
records of 24 adult and 13 pediatric patients. We compared results according
to the transplant era (pre and post 2009). Incidence of non-relapse mortality,
relapse, and acute graft versus host disease (aGvHD) were calculated using
competing risk analysis.
Results: Eighteen UCB transplants were performed before 2009 and 19 have
been performed since. The overall median follow-up time was 28.6 months
(95% CI 10.7-46.4). Median follow-up pre 2009 was 44 months (95% CI 25.7-
62.2), and post 2009 was 18.6 months (95% CI 15.8-21.3). The overall one year
survival rate was 49% (95% CI 32-65%). One year survival among the pre
2009 group was 33% (95% CI 12-55%) versus 66% (95% CI 36-97%) in the
post 2009 group (P=0.097). Cumulative incidence of one year non-relapse
mortality pre 2009 was 39%, and post 2009 was 16% (P=0.186). Cumulative
incidence of relapse at one year pre 2009 was 28%, and post 2009 was 24%
(P=0.754). Cumulative incidence of acute graft versus host disease (aGvHD)
was 56% pre 2009 and 47% post 2009 (P=0.699). Neutrophil engraftment by
day 42 was achieved in 16 patients (89%) in the pre 2009 group and 17 patients
(90%) in the post 2009 group. Epstein-Barr virus (EBV) reactivation requiring
treatment (PCR >40,000 copies/mL) occurred in 5 (28%) patients in the pre
2009 group. No patients in the post 2009 group required treatment for EBV
reactivation (P=0.017). Before 2009 seven different conditioning regimens were
used. Six patients (33%) received regimens that were subsequently recom-
mended in the consensus statement. After 2009, 19 (100%) patients received
one of the recommended conditioning regimens. Pre 2009 no patients were
treated as part of a UCB transplant clinical trial compared with 6 patients (32%)
post 2009.
Summary and Conclusions: Following publication of the 2009 consensus
statement, all UCB transplant patients at RMH were treated with one of the four
recommended conditioning regimens. Post 2009 there is a trend towards bet-
ter one year survival. This may be explained by a standardized approach, but
the recognized improvement in outcome with centre experience, and the inclu-
sion of more patients in clinical trials may also have contributed. Non-relapse
mortality and relapse rates are not significantly different between the two
groups. Post 2009 antithymocyte globulin was no longer used in conditioning
regimens. Despite this, rates of aGVHD were similar between groups. Howev-
er, this may have contributed to the significant reduction in EBV reactivation in
the post 2009 group. Overall, these results are encouraging, and multi-centre
investigation is warranted to see if these findings are borne out in larger patient
groups.

P926

CMV-SPECIFIC CD8+ T-CELL IMMUNE RECOVERY AFTER ALLOGENE-
IC STEM CELL TRANSPLANTATION MONITORED BY HLA-MULTIMERS
M Ciaurriz1, L Beloki1, N Ramirez1, A Zabalza1, C Mansilla1, E Bandres1,
M Calvillo1, E Olavarria1,*
1NavarraBiomed, Pamplona, Spain

Background: CMV reactivation remains an important problem in allogeneic
stem cell transplantation.
Aims: We investigated the use of multimers in monitoring CMV-specifc T-cell
immune reconstitution after allogeneic stem cell transplantation
Methods: We present the results of a pilot study using pentamer (PM) and
streptamer (ST) multimer complexes for monitoring CMV-specific CD8+ T-cells
(CTLs). We analysed 14 patients that underwent allogeneic Stem Cell Trans-
plantation (allo-SCT). All patients and donors were positive for the HLA-A*02:01
allele. PM and ST were directed against the epitope NLVPMVATV (495-503)
of the CMV phosphoprotein 65 (pp65). Samples were obtained at 15-day inter-
vals until day +90 and monthly thereafter.
Results: Three patterns were observed. In 2 patients (14%) no CMV-specific-
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CTLs could be detected despite several CMV reactivations, requiring prolonged
cumulative antiviral therapy (67 and 136 days each). In 6 patients (43%) CMV
reactivation occurred at a mean of 36 days (10-74) and triggered a rapid
increase of CMV-specific-CTLs with a median of 6.9 ¥ 105/L (range 0.02-279.7).
The CMV-PCR became immediately negative and antiviral therapy was stopped
promptly after a median of 15.3 days (8.7-23). Finally, 6 patients (43%) showed
an early immune reconstitution with CMV-specific-CTLs detected with a medi-
an of 1.53 ¥ 105/L (range 0.2-54.72) in the absence of CMV-PCR reactivation
at a median of 20.5 days (10-34) post-SCT. No CMV-PCR reactivation was
observed in this group with a median follow-up of 8 months (3-14).
Summary and Conclusions: Monitoring CMV-specific-T-cells might be able
to distinguish patients at higher risk of recurrent virus reactivation and in need
of prolonged antiviral therapy. Patients with increasing CMV-specific-CTLs
detectable at the time of CMV-PCR reactivation may only need a short course
of antiviral therapy, while those with early CMV-specific-CTLs may be protect-
ed from CMV reactivation.

Hematopoiesis

P927

IDENTIFICATION OF THE EARLIEST BRANCH POINT FOR MYELO-ERY-
THROID DEVELOPMENT IN ADULT HEMATOPOIESIS
K Miyawaki1,*, Y Arinobu2, H Tsuzuki1, H Iwasaki2, K Akashi1
1Dept of Medicine and Biosystemic Science, Kyushu University, 2Center for Cel-
lular and Molecular Medicine, Kyushu University Hospital, Fukuoka, Japan

Background: In murine hematopoiesis, the myeloid vs. lymphoid lineage com-
mitment downstream of multipotent stem/progenitor cells was first demonstrat-
ed outside of the Lineage- Sca-1+ c-kit+ (LSK) fraction, where common myeloid
progenitor (CMP) and common lymphoid progenitor (CLP) were prospectively
isolated (Akashi et al., Nature 2000). Thereafter, by utilizing mice harboring a
fluorescent reporter for GATA-1 transcription factor, we proposed that the ini-
tial uP-regulation of GATA-1 within LSK fraction marked the earliest progeni-
tor population which fully committed to the myelo-erythroid lineage. (Arinobu et
al., Cell Stem Cell 2007). However, the significance of GATA-1+ LSK in normal
and malignant hematopoiesis is still elusive because the corresponding popu-
lation in wild-type mice has not been identified.
Aims: The purpose of present study is to identify the earliest myelo-erythroid
progenitor corresponding to GATA-1+ LSK in wild-type mice as well as to eval-
uate the physiological significance in normal and leukemic hematopoiesis.
Methods: In order to identify the cell surface markers specifically expressed on
GATA-1+ LSK, cDNA microarray analyses were conducted. LSK population was
subdivided by using these specific surface markers. Lineage read-outs of isolat-
ed populations were analyzed in vitro cultures and in vivo congenic transplanta-
tion assays. Gene expression profiling of the normal counterpart of GATA-1+

LSK was analyzed by cDNA microarray and single cell quantitative RT-PCR.
Furthermore, the physiological significance of this population in myelopoiesis
was evaluated by the systemic bacterial infection model (cecal ligation and punc-
ture) and the bcr-abl transduced myeloproliferative neoplasm model.
Results: Gene expression profiling revealed several candidates for surface
antigens specifically expressed on GATA-1+ LSK. Among them, a high level
expression of CD41 clearly marked GATA-1+ LSK by FACS analysis. CD41hi

LSK purified from wild-type mice gave rise exclusively to GM and MegE colonies
at the expense of lymphoid colonies and showed robust GM and MegE differ-
entiation potential in vivo, lacking lymphoid read-outs. CD41hi LSK possessed
strong and long-lasting reconstitution potential compared to LMPP or CMP,
presumably reflecting their immaturity. The head-to-head competitive trans-
plantation assay, in which 500 CD41hi LSK cells were injected together with
same numbers of LMPPs or CMPs into an individual recipient, also demonstrat-
ed that CD41hi LSK gave rise to 10-fold larger number of mature GM cells com-
pared to the original CMPs or LMPPs. In concordance with their myelo-erythroid
lineage restriction, CD41hi LSK expressed both GM- and MegE-affiliated genes
but not lymphoid genes. Concerning lineage-instructive transcription factors,
each single CD41hi LSK cell expressed either one or both of GATA-1 and PU.1
at a very low level, reflecting the priming status of myeloid vs. erythroid fate dici-
sion (Miyamoto et al., Developmental Cell 2002). In order to explore the phys-
iological significance of CD41hi LSK, we generated mouse models of systemic
bacterial infection as well as myeloproliferative neoplasm induced by bcr-abl
transduction. CD41hi LSK but not LMPP robustly expanded in both infectious
and leukemic models, indicating that CD41hi LSK is a critical checkpoint for
physiological and malignant myelopoiesis.
Summary and Conclusions: CD41hi LSK represents the earliest branch point
of myelo-erythroid development and resides upstream of the conventional CMP
which was originally identified outside of LSK. CD41hi LSK is mainly involved
in both physiological and malignant myelopoiesis. Based on these data, we pro-
pose to redefine the true CMP as CD41hi LSK population.

P928

FUNCTIONAL RELEVANCE OF AUTOTAXIN (ATX) AND LPA RECEPTOR
EXPRESSION IN NORMAL HEMATOPOIETIC STEM CELLS AND PRIMARY
MESENCHYMAL STROMAL CELLS
C Ortlepp1,*, T Jacob1, M Wobus1, B Martin1, G Ehninger1, C Thiede1
1Medical Clinic I, University Hospital Dresden, Dresden, Germany

Background: The proliferation and differentiation of hematopoietic stem and
progenitor cells (HSPCs) within the human bone marrow is characterized by a
tightly regulated micro-environment in the stem cell niche. Besides cell-cell
interactions of HSPCs and mesenchymal stromal cells (MSCs) and several
cytokines and growth factors, various other soluble factors determine stem cell
fate. Among these, small bioactive lipids, e.g. sphingosine-1-phosphate (S1P)
and lysophosphatidic acid (LPA), have recently attracted attention.
Lysophosphatidic acid (LPA) is mainly generated by the lysophospholipase D-
activity of the secreted enzyme autotaxin (ATX). LPA binds to specific G-pro-
tein coupled receptors on the cell surface and thereby increases migration and
proliferation of various cell types, e.g. T-cells. We recently identified for the first
time high ATX expression in specific subsets of human leukemic as well as
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HSPCs, namely CD34+ cells and could confirm an autocrine function of the pro-
tein in these cells (Ortlepp et al., Exp. Haematol, in press).
Aims: To further understand the role of ATX in human hematopoiesis, we char-
acterized expression and activity of ATX and LPA-receptors in HSPCs as well
as in MSCs, the dominant cell type within the hematopoietic niche.
Methods: Primary HSPC and MSC were obtained from healthy stem cell and
bone marrow donors after informed consent. Expression and enzymatic activ-
ity was characterized using RT-PCR, Western blot and specific substrate
assays (FS-3). Functional activity was studied using transwell migration assays,
the proliferative capacity was tested by MTT assays, whereas the clonogenic
potential was investigated using colony-forming assays in the presence of the
specific substrate lysophosphatidyl choline (LPC) as well as the specific small-
molecule ATX-inhibitor.
Results: To our surprise, ATX expression found in primary human MSCs was
5 to 10-fold higher than in CD34+ and leukemic cells. Inhibition of ATX in MSC
resulted in a 50% reduction of MSC-vitality. Although ATX levels expressed in
primary HSCs were considerably lower than in MSCs, our data indicate that
ATX is an important autocrine factor for migration and vitality of these cells,
since addition of LPC and LPA in absence of MSCs increased CD34+ HSC
migration by 15 and 30%, respectively. Blocking of ATX decreased vitality to
20%, reduced colony growth and led to aberrant differentiation especially with-
in the erythroid and myeloid lineage. Sorting experiments of different HSPC-
populations (CD34+/- and CD38+/-) indicate that high ATX- mRNA expression
was found in all CD34-positive subpopulations, whereas CD34-/CD38+ cells
showed significantly lower expression. LPA-receptor profiling revealed almost
exclusive expression of the LPA1-receptor in MSCs, whereas HSPCs express
predominantly the LPA2-receptor, with a 50%>higher expression in CD34-
/CD38+ compared CD34+/CD38- cells.
Summary and Conclusions: Taken together, our data indicate that ATX is
highly expressed within the bone marrow micro-environment. Our results show
that the expression originates not only from stromal cells but also that HSCs
can produce ATX in an autocrine fashion, suggesting that interference with its
function may have a profound effect on cell migration and differentiation.

P929

STEM CELL ZINC FINGER 1 (SZF1)/ZNF589: A PRIMATE-RESTRICTED
GENE, DIFFERENTIALLY EXPRESSED AFTER HYPOXIC STRESS AND
REGULATING THE PROLIFERATION OF HEMATOPOIETIC CELLS
L Venturini1,*, M Stadler1, MScherr1, A Ganser1
1Hematology, Hemostasis, Oncology, Stem Cell Transplantation, Hannover
Medical School, Hannover, Germany

Background: The Stem cell Zinc Finger 1 (SZF1)/ZNF589 protein belongs to
the large family of Krüppel-associated box domain (KRAB) zinc finger tran-
scription factors, only present in higher vertebrates, which epigenetically
repress transcription by recruiting chromatin modifying complexes to the pro-
moter regions of their target genes. Although the distinct biological functions
of most KRAB-zinc finger proteins remain unknown, recent publications demon-
strate their implication in fundamental processes, such as cell proliferation and
apoptosis, differentiation, development, and tumorigenesis. SZF1/ZNF589 was
identified by Liu et al. (1999) as a gene with one of two isoforms specifically
expressed in CD34+ cells, strongly suggesting a role in epigenetic control of
gene expression in hematopoietic stem cells (HSCs). However, the function of
SZF1/ZNF589 in hematopoiesis has not yet been studied.
Aims: Structural and functional characterization of the SZF1/ZNF589 stem cell
zinc finger protein and the investigation of its role in the hematopoietic system.
Methods: Lentiviral-mediated overexpression of specific shRNAs to induce
stable knock-down of the SZF1/ZNF589 protein in hematopoietic cells.
Results: We found that SZF1/ZNF589 is a primate-restricted gene. Interest-
ingly, the human SZF1/ZNF589 gene contains a species-specific evolutionary
genomic DNA change introducing a premature stop codon at the place of the
second cysteine residue in the 5th zinc finger domain, apparently leading in
humans to truncation of the protein with loss of the last 11 zinc finger domains.
We confirmed the human-specific sequence change at the genomic and mRNA
level in human and monkey cell lines. Interestingly, Western-Blot experiments
revealing either endogenous or tagged-overexpressed SZF1/ZNF589 proteins
demonstrated that the human SZF1/ZNF589 mRNA encodes two peptides:
one of predicted molecular weight of 41 kDa generated by termination at the
premature stop codon, and a second one of 86 kDa, like SZF1-2/ZNF589 of
the other primates, probably generated by suppression of translational termi-
nation at the UGA stop codon. This human-specific sequence change demon-
strates the still ongoing evolution of the SZF1/ZNF589 gene and could result
in the incorporation in humans of a selenocysteine at the place of a cysteine
in other primates. We performed loss-of-function studies in the K562 and MV4-
11 hematopoietic cell lines by lentiviral gene transfer to induce stable
SZF1/ZNF589 knockdown. Two different SZF1/ZNF589 specific shRNAs
decreasing 2 to 4 fold the expression of the SZF1/ZNF589 transcript and pro-
tein both resulted in the same phenotype reducing the proliferation of
hematopoietic cells to about 60%. Treatment of cells with CoCl2 300µM to
mimic hypoxia conditions demonstrated the induction of differential isoform
expression with disappearance of the small isoform of SZF1/ZNF589, as

observed by Western-Blot. This suggests that the balance between the two
SZF1/ZNF589 isoforms is regulated by hypoxia.
Summary and Conclusions: In summary, our results demonstrate that
SZF1/ZNF589 is a primate-restricted gene, with a human-specific DNA-change
conferring potential species-specific DNA-binding properties. It regulates pro-
liferation of hematopoietic cells and is differentially expressed under hypoxic
stress conditions. Hypoxia is a typical feature of the bone marrow HSC niche
and belongs to the micro-environment components controlling HSC quies-
cence and mobilization. Thus, SZF1/ZNF589 might be implicated in regulato-
ry pathways involved in maintenance, proliferation and differentiation of HSCs.

P930

COMBINED ECTOPIC OVEREXPRESSION OF GABP SUBUNITS IMPAIRS
CELLULAR PROLIFERATION AND VIABILITY, AND INDUCES MYELOID
DIFFERENTIATION IN VITRO
T Ripperger1,*, G Manukjan1, J Meyer2, U Modlich2, Z Li2, J Bohne3,
A Schambach2, B Schlegelberger1, D Steinemann1
1Institute of Cell and Molecular Pathology, 2Institute of Experimental Hematol-
ogy, 3Institute of Virology, Hannover Medical School, Hannover, Germany

Background: The heteromeric transcription factor complex GA-binding protein
(GABP) consists of two subunits, the alpha subunit (GABPA) carrying the DNA-
binding ETS domain, and the beta subunit (GABPB1) harboring the transcription-
al activation domain (TAD). Using murine knock-out models, GABP was shown
to be involved in the self-renewal of hematopoietic stem cells and the differenti-
ation of myeloid and lymphoid lineages. Moreover, recent studies displayed an
impaired BCR-ABL-mediated transformation in GABP knock-out mice.
Aims: To further elucidate the molecular function of GABP in human
hematopoietic cells as well as to investigate its putative role in leukemia, we
studied its effects on proliferation, viability and myeloid differentiation by ectopic
overexpression of GABP subunits either alone or in various combinations.
Methods: Human GABPA and GABPB1 cDNAs were overexpressed in BaF3,
32D, SC-1 and U937 cells using the retroviral expression vectors
pRSF91.IRES.eGFP.pre* or pRSF91.IRES.dTomato.pre*. Directed deletion
mutants targeting the ETS domain, the heterodimerization domain of GABPA,
and the TAD of GABPB1 were used as functional controls. To modulate ectopic
expression, subunits were fused to a degradation domain derived from an
FKBP1A mutant cDNA that led to rapid degradation of the fusion proteins. By
the addition of Shield1 (Takara/Clontech) these fusion proteins were stabilized
and offer a tunable system for studying GABP dose effects.
Results: Combined overexpression of GABPA and GABPB1 (isoform β2), the
predominant isoform in human hematopoietic cell lines, impairs the prolifera-
tion of myeloid and lymphoid cell lines, an effect that was not observed when
GABPA or GABPB1 were overexpressed alone. When combining deletion
mutants of one subunit with the wild-type protein of the respective other sub-
unit, proliferation inhibition was drastically reduced, thereby demonstrating that
functional GABP is critical for the observed proliferation inhibition that was con-
firmed in the murine pro-B cell line BaF3. In addition, combined overexpres-
sion of wild-type GABP subunits in lineage-negative primary bone marrow cells
from C57BL/6J mice led to an almost complete loss of colony-forming capac-
ity. Besides this proliferation block, a reduction of cellular viability was observed
in U937 cells when metabolically active cells were monitored using WST-1. In
U937 cells, frequently used as a human myeloid differentiation model, further
analyses displayed a dose and GABPB1 isoform-dependent induction of
CD11b by flow cytometry. Vice versa, shRNA-mediated knock-down of GAB-
PA impairs PMA-directed monocyte-like differentiation of U937. Prolonged cul-
turing of U937 cells co-expressing both GABP subunits finally led to the expres-
sion of CD14 and a monocyte-like morphology seen in Wright-Giemsa stained
cytospins. Concordantly, combined overexpression of alpha and beta subunits
led to the expression of Gr-1 in the myeloblast-like cell line 32D.
Summary and Conclusions: Ectopic overexpression is a feasible tool to elu-
cidate the molecular function of GABP in hematopoietic cells. Moreover, the
established tunable protein stabilization system can be used for more precise
investigation of dosage effects. Concerning the impaired cellular viability, the
proliferation block and cellular differentiation, observed even in an immortalized
leukemia cell line, our results support the critical and powerful role of GABP in
hematopoietic network maintenance and cellular differentiation. Further inves-
tigations are underway to study the effects of combined ectopic overexpression
in more detail, and to learn for example (i) whether the impaired cellular viabil-
ity is the result of actively induced apoptosis, (ii) how the proliferation block is
achieved, and (iii) whether CD11B is a direct target gene of GABP.

P931

DECREASED EXPRESSION OF DICER1 IN BONE MARROW MESENCHY-
MAL STROMAL CELLS FROM PATIENTS WITH HEMATOLOGICAL
MALIGNANCIES
S Yeh1,*, W Lo2, Y Huang2, C Lin2, L Bai1, C Chiu1
1Medicine, 2Medical Research, China Medical University Hospital, Taichung,
Taiwan
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Background: Bone marrow-derived mesenchymal stromal cells (BM-MSC)
are the stromal cells that may interact with the cancer cells of leukemia and
myelodysplastic syndrome (MDS). Recently, a study conducted by Raaijmak-
ers et al. showing primary defect (Dicer1 deletion) in BM stromal cells is suffi-
cient to induce MDS/AML in a murine model (Nature 2011). It is not known
whether this model can be applied to the real world patients of MDS/AML and
other hematological malignancies. 
Aims: To elucidate any potential relationship between Dicer1 expression in
BM-MSCs of normal adults and various hematological malignancies and the
prognostic impact on the induction outcome (chemo-sensitive or chemo-resist-
ant). Besides, we also want to see whether the expression level of Dicer would
be influenced by the change of disease status (complete remission or relapse).
Methods: 66 samples of BM-MSCs isolated from 62 patients of hematological
malignancies were selected for analysis. 44 samples of them were collected from
patients at initial diagnosis of disease, including AML (17), MDS (8), ALL (7),
myeloma (8), and Philadelphia-chromosome positive CML (Ph-CML, 4). 8 sam-
ples of them were collected from normal healthy adults. Another 14 samples of
them were collected from patients of AML after receiving standard chemothera-
py, 6 in a status of complete remission and 8 in relapse. “3 pairs” of BM-MSCs
from 3 AML patients at different clinical status were also examined to see the influ-
ence of disease status on the expression of Dicer1. Quantification of expression
of Dicer1 was done by using the Real-Time PCR System. The expressions of
Dicer1 were normalized against that of housekeeping gene GAPDH. A fold
change in expression was calculated using the 2−ΔΔCt formula. 
Results: The expression of Dicer1 (expressed as 2−ΔΔCt, mean±standard devia-
tion) in BM-MSCs is significant lower in patients of AML (2.029±1.815), MDS
(2.112±1.161), CML (1.678±1.060), ALL (1.348±1.405), and tend to be lower in
patients of MM (2.469±1.540) comparing to that of normal adults (3.782±1.327;
P=0.010, 0.012, 0.027, 0.004, and 0.074 respectively, Mann-Whitney U test; Fig-
ure 1). After adjust for the effect of age, gender, and cytogenetic status by using
ANCOVA, the expression of Dicer1 remains significantly low in patients with hema-
tological malignancies (F=7.601, P=0.008). For AML patients at initial diagnosis,
the expression of Dicer1 in BM-MSCs do not differ significantly between patients
who responded to induction (n=7; 2.234±2.051) and patients who refractory to
induction (n=4; 1.469±1.449; P=1.000, Mann-Whitney U test). For AML patients
who had received standard chemotherapy, however, the expression of Dicer1 in
BM-MSCs was significantly lower for patients in refractory or relapsed status (n=8;
2.421±0.885) than that of patients in complete remission (n=6; 4.941±3.096;
P=0.020, Mann-Whitney U test, Figure 1). For the “3 pairs” of BM-MSCs from 3
AML patients, the expression of Dicer1 was much higher when disease was in
remission comparing to that in diagnosis or in relapse.

Figure 1.

Summary and Conclusions: Down-regulation of Dicer1 in BM-MSCs is not a
unique feature for MDS/AML, it can also be seen in other hematological malig-
nancies, including disease with clear leukemogenic mechanism like Ph-CML.
Decreased expression of Dicer1 in BM-MSCs may therefore not be the “primary
event” in leukemogenesis. Rather, our data clearly showed the expression level
would be different when the disease status was altered, indicates the expression
of Dicer1 in BM-MSCs could be modulated by the neighboring hematological
cancer cells. Future studies are needed to elucidate how the expression of Dicer1
is modulated, and what’s the physiological impact in real world patients.

P932

FUNCTIONS OF JARID1B IN THE REGULATION OF HEMATOPOIESIS
AND LEUKEMOGENESIS
J Zhang1,*, K Ng1, L Chan1
1Pathology, The University of Hong Kong, Hong Kong, Hong Kong

Background: One of the mechanisms involved in the control of development is
through epigenetic regulation of histone proteins. Of these, lysine methylation on
histone proteins is considered an important epigenetic modification in transcrip-
tional regulation during hematopoiesis and leukemogenesis. Whilst JARID1B, a
member of the JARID1 histone 3 lysine 4 (H3K4) demethylases, was found
essential for the self-renewal of embryonic stem cell and melanoma stem-like cell

and involved in transcriptional regulation of cell cycle, such as mouse Egr1, Bmi-
1and p27, during embryo development. In addition, JARID1B is involved in the
terminal differentiation of neural cells and the expression of oncogenic microR-
NAs during macrophage differentiation. However, the function of JARID1B in
hematopoiesis and leukemogenesis has not been systematically studied. We
believe that JARID1B has the potential to play crucial role in hematopoietic stem
cell self-renewal and differentiation, while its dysregulation is associated with the
deregulation of leukemia gene transcription program.
Aims: To identify expression profiles of JARID1B in leukemia and hematopoi-
etic cells, and the effect of knock down on cellular proliferation, differentiation
and self-renewal properties in leukemic cell lines and hematopoietic stem cells. 
Methods: Gene expression patterns of JARID1B were examined by qPCR
analysis in 28 human leukemia cell lines, 20 whole white blood cell samples
from CML (Chronic Myeloid leukemia) patients, and normal mouse/human
hematopoietic cell populations–this include hematopoietic stem cell, common
myeloid progenitor, common lymphoid progenitor, T cell, B cell, NK cell, mono-
cyte, neutrophil, dendritic cell. Lentivirus based shRNA gene knock-down
approach was used to study the cellular functions of JARID1B in K562 leukemic
cell line and in mouse hematopoietic stem cells (Lin-/Sca-1+/c-Kit+). Prolifera-
tion, differentiation and self-renewal abilities were examined by PI (Propidium
Iodide) staining, cell counting and colony formation assay. 
Results: The expression profile of JARID1B in a panel of normal hematopoi-
etic cells demonstrated that it was more than 3-fold uP-regulated in differenti-
ated hematopoietic cells, when compared with the hematopoietic stem cells and
progenitor cells, suggesting that the enhanced cellular level of JARID1B is
associated with the loss of cell self-renewal properties and the initiation of
hematopoietic lineage commitment. In contrast, JARID1B expression in most
of the leukemia cell lines and CML patient samples were about 3-fold down-reg-
ulated. Although knockdown of JARID1B in K562 leukemic cell line and in nor-
mal mouse hematopoietic stem/progenitor cells showed no significant changes
in cell proliferation and cell-cycle pattern, we observed a reduction on total
colony formation number in serial re-plating assays, suggesting a basal cellu-
lar level of JARID1B is required to maintain self-renewal property. 
Summary and Conclusions: Our results show the levels of expression of
JARID1B are low in leukemic cells lines and with lower expression levels seen
in progenitor and stem cells compared to mature hematopoietic cells. This pat-
tern of expression together with knock out of JARID1B causing a reduction in self-
renewal properties in leukemic cell lines and hematopoietic stem cells suggest a
role for JARD1B in the control of hematopoiesis and in leukemogenesis. 

P933

ROLE OF BMI-1 IN NORMAL MOUSE HEMATOPOIETIC STEM CELLS AND
LEUKEMIC CELLS
Y Lam1,*, LChan 1, K Ng1
1Pathology, The University of Hong Kong, Hong Kong, Hong Kong

Background: Bmi-1, as a key component in polycomb repressive complex1,
plays an indispensable role in the regulation of cell proliferation, self-renewal and
multi-lineage differentiation of hematopoietic stem cells (HSCs). Previously, Bmi-
1 was reported as a negative regulator of Ink4a-Arf tumor suppressor gene locus
and Ikaros lymphoid priming gene in HSCs. However, little is known about the
other downstream cellular targets of Bmi-1 in the control of self-renewal and mul-
tipotency in HSCs. Besides, aberrant expression of BMI-1 was observed in human
leukemias such as acute myeloid leukemia, chronic myeloid leukemia, and B-cell
non-Hodgkin lymphoma, suggesting the deregulation of BMI-1 is highly associ-
ated with leukemogenesis, yet its function remains unclear.
Aims: To study the epigenetic regulatory mechanism of Bmi-1 in proliferation
and self-renewal of hematopoietic stem cells and to find out how Bmi-1 regu-
lates the leukemogenic features of SEM leukemic cells.
Methods: In normal hematopoiesis, hematopoietic stem cells with Lin-Sca-
1+c-Kit+ phenotype were isolated from mouse bone marrow and were subject-
ed to Bmi-1 gene manipulation. Fsunctional assays were performed in Bmi-1
knockdown or over-expressed LSK cells, including (a) colony forming assay to
assess the self-renewal property, (b) cell cycle pattern analysis by PI staining,
(c) qRT-PCR to examine the expression of potential Bmi-1 target genes. In
leukemia condition, BMI-1 was over-expressed in SEM cells and analysed the
leukemic properties by the above functional assays.
Results: Q-RT-PCR analysis demonstrated that knockdown of Bmi-1 gene in
HSCs leads to de-repression of p16Ink4a and p19Arfgenes, without alteration of
other cell cycle regulators and hematopoietic lineage genes, suggesting that the
reactivation of Ikaros lymphoid priming gene may represent a late differentiation
event. Interestingly, cell cycle analysis showed that depletion of Bmi-1 drives
cells from G0/G1 phase to S phase, which opposites to the effect of the elevat-
ed p16Ink4a and p19ARF expression in blocking the entry to S phase, suggesting
that an p16/p19-independent regulatory pathway may exist in HSCs. Colony
forming assay also demonstrated reduced colony forming ability in Bmi-1 knock-
down HSCs, which indicates defects in the self-renewal ability, whereas over-
expression of Bmi-1 maintains cell proliferation and promotes colony forming
ability. In BMI-1 over-expressing leukemic SEM cells, we observed reduced cell
proliferation and loss of colony forming ability, demonstrating a negative regula-
tory role of BMI-1 in the leukemogenic features of SEM cells. Interestingly, p14ARF
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and p19INK4A gene expression was independent of BMI-1 regulation in SEM
cells, suggesting an altered function of BMI-1 in leukemia.
Summary and Conclusions: Bmi-1 plays a vital role in sustaining cell prolif-
eration and self-renewal of normal hematopoietic stem cells, which is in con-
trast to its inhibitory function under leukemic condition.

P934

CONNECTIVE TISSUE GROWTH FACTOR (CTGF) CONFERS CELL ADHE-
SION-MEDIATED DRUG-RESISTANCE (CAM-DR) IN ACUTE MYELOID
LEUKEMIA
S Pante1,*, A Schüler1, K Kunz1, J Larsson2, J Cammenga2, M Theobald1,
T Kindler1
1Third Department of Medicine Hematology, Oncology and Pneumology, Uni-
versity Medical Center of the Johannes Gutenberg-University Mainz, Mainz,
Germany, 2Molecular Medicine and Gene Therapy, Lund Stem Cell Center,
Lund, Sweden

Background: Acute myeloid leukemia (AML) is a heterogeneous disorder of
the hematopoietic progenitor cell characterised by a differentiation block and
uncontrolled proliferation. Although several mechanisms of leukemic transfor-
mation have been identified, the prognosis of AML patients is still poor. There
is increasing evidence that leukemic stem cells are protected against cytotox-
ic stress in the bone marrow niche (cell adhesion-mediated drug–resistance,
CAM-DR). Targeting the interaction of stromal and leukemic cells seems to rep-
resent a promising therapeutic approach and is currently investigated in sev-
eral clinical trials (e.g. CXCR4-inhibitors). Recent data suggest that the CCN
family of cysteine-rich secreted proteins is an important mediator of cell adhe-
sion and extracellular matrix (ECM) modulation in physiological as well as in
malignant processes. CCN1 (cysteine-rich protein 61, Cyr61) and CCN2 (con-
nective tissue growth factor, CTGF) are major targets of the transcriptional
cofactors YAP/TAZ which act as the key downstream mediators of the
mechano-sensitive hippo signalling pathway. YAP and TAZ were found to con-
fer stem cell capacities and drug resistance in different solid cancers. In AML
the hippo pathway and the function of CTGF is only poorly understood.
Aims: The purpose or this study was to identify and validate new factors
involved in niche–leukemia interaction and CAM-DR.
Methods: We used a well-established coculture system comprised of the
leukemic cell line MOLM14 and the stromal cell line MS5. To identify target genes
within the leukemic niche, we performed a qRT-PCR array covering 84 known
ECM and adhesion genes using cDNA of MOLM14 and MS5 maintained in co-
or monoculture for 72 h. Differentially regulated genes were confirmed using RQ-
PCR and functionally validated upon shRNA-mediated knockdown.
Results: In our qRT-PCR array, we identified a 12-fold upregulation of CTGF in
cocultured MOLM14 cells. Independent experiments confirmed increased CTGF
expression in MOLM14, OCI-AML and MV4;11 cells when cultured with stroma.
Further, we also detected a substantial upregulation of Cyr61 in these cell lines.
Similar results were found upon culture on fibronectin or 293FT cells. To mimic
conditions in the bone marrow niche more accurately, we repeated the experi-
ments under hypoxic conditions. Again, we found upregulation of CTGF and
Cyr61. Finally, we observed only minor upregulation when MOLM14 cells were
separated from stroma by transwells. These date suggest that upregulation of
CTGF and Cyr61 is a common phenomenon in AML cells, is independent on the
used feeder layer but requires direct contact. As CTGF and Cyr61 are targets of
the transcriptional cofactors YAP/TAZ, we investigated the expression of TAZ
upon coculture on MS5 cells. Protein levels of TAZ became readily detectable in
MOLM14 cells upon coculture but not in monoculture. As we did not observe any
changes in mRNA levels, we assume posttranslational modifications causing sta-
bilization of TAZ. To investigate whether TAZ is indeed involved in the regulation
of CTGF we performed shRNA-mediated knockdown of TAZ in MOLM14 cells.
This resulted in reduced expression of CTGF and Cyr61 upon coculture. To func-
tionally examine the role of CTGF in CAM-DR, we performed CTGF knockdown-
experiments. MOLM14 cells, transduced with CTGF-shRNA were cultured on
MS5 cells and treated with Ara-C for 72 h. Knockdown of CTGF caused a signif-
icant (**) inhibition of the observed CAM-DR in MOLM14 cells (Figure 1).

Figure 1. CTGF is crucial for rescue effect in coculture.

Summary and Conclusions: In this study we identified two members of the
CCN family, CTGF and Cyr61, to be upregulated in cocultered AML cell lines.
Our data suggest that the hippo pathway is the upstream-regulatory mecha-
nism. Knockdown of CTGF enhances apoptosis in coculture, indicating an
important function in CAM-DR. Therefore, targeting CTGF might be a promis-
ing therapeutic approach in AML.

P935

HUMAN BONE MARROW ADIPOCYTES MAINTAIN THE SURVIVAL AND
DIFFERENTIATION OF HEMATOPOIETIC STEM CELLS
A Poloni1,*, G Maurizi1, S Mancini1, P Leoni1
1Dipartimento di Scienze Cliniche e Molecolari, Clinica di Ematologia, Univer-
sità Politecnica delle Marche, Ancona, Italy

Background: Active hematopoietic bone marrow declines with age and is
gradually converted to fatty marrow, that fills the entire marrow cavity. So,
adipocytes are abundant cells in the human bone marrow, where they are
implicated in metabolic functions and in complex interrelationships with other
stromal cells. The role of fat in this specific microenvironment is largely
unknown.
Aims: We characterized bone marrow adipocytes (BM-A) molecularly and
functionally to understand their functions in the hematopoietic microenviron-
ment.
Methods: Healthy bone marrow was harvested from the iliac crest of bone mar-
row donors (n=9, median age 45, range 29-55). BM-A were isolated after col-
lagenase digestion and filtration and cultured in vitro. We characterized these
cells for their structural and molecular features, studying their morphology,
immunophenotype and the gene expression profile of genes involved in white
and brown adipogenic lineage. In particular, we investigated BM-A role in sup-
porting hematopoiesis by a long term co-culture system with CD34+ cells.
Moreover, we analyzed a cytokines secretion profile of BM-A, studying mole-
cules that influence hematopoietic stem cells by increasing their proliferation
or retaining the cells in a functionally immature state.
Results: Primary cultures of BM-A exhibited a typical unilocular white adipocyt-
ic morphology, maintaining their shape without noticeable lipolysis even after 30
days of culture time. Data displayed the expression of many white adipogenic
genes, such as PPARg and its target genes (GPDH, LPL, Adiponectin, aP2 and
LEP). Moreover, BM-A expressed some regulatory genes of brown adipocytes,
like Dio2, CIDEA and PGC1a, suggesting their metabolic function in the bone
marrow microenvironment. Then, BM-A were analyzed for the expression of
stem cells markers, showing a pattern of surface antigen positively stained for
CD90, CD105, CD271, CD117, CD31, CD133 and lowly for CD34. To show the
functional properties of BM-A in the bone marrow microenvironment, we studied
the interrelationship between BM-A and hematopoietic stem cells. BM-A demon-
strated their ability to support the survival and differentiation of hematopoietic stem
cells. Results showed that BM-A were stromal cells with the hematopoietic sup-
porting function similar to mesenchymal stem cells, which are known for their
hematopoietic supporting capacity. Moreover, we analyzed the amounts of
hematopoietic stimulatory and inhibitory cytokines. Data demonstrated that BM-
A secreted at high levels cytokines promoting the differentiation of committed
hematopoietic progenitors, such as IL-6, IL-8 and G-CSF. At the same time, the
negative regulators of hematopoietic microenvironment (IL-10, IL-17, MIP-1a,
and TNFa) were not produced at significant levels.
Summary and Conclusions: Collectively, data shown here characterized BM-
A at the morphological, phenotypic, molecular and functional levels. BM-A rep-
resent a population of white adipocytes, with the expression of typical white adi-
pogenic markers and some regulatory genes of thermogenesis. These data
suggested that adipocytes do not play a passive role as space fillers in the bone
marrow but rather may provide a localised energy reservoir. BM-A expressed
stem cells surface antigens, suggesting a possible plasticity of these cells.
Moreover, BM-A are stromal cells with hematopoietic supporting capability that
are most likely regulated by the production of specific molecules.

P936

ROLE OF CALORIC RESTRICTION IN TUMORIGENESIS THROUGH STEM
CELLS
R Pallavi1,*, M Giorgio1, P Pelicci1
1Department of Experimental Oncology, European institute of Oncology, Milan,
Italy

Background: Environment and life-style are perceived as critical factors that
can influence healthy aging and the risk of cancer and other age related diseases
such as chronic degenerative and metabolic diseases. One of such factors is diet,
which seem to act as a major antagonistic element to health leading to nutrition-
al disorders, overweight and obesity, increasing the risks of life threatening dis-
eases such as cardiovascular diseases and cancer. Interestingly, caloric restric-
tion (CR), that is reduced intake of calories, has not only proved to delay aging
but also to reduce cancer incidence in animal models. As the mechanism of
action of CR is still poorly understood, it is currently not possible to apply CR-mim-
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icking approaches to prevent diseases. Further, most studies on the mechanism
of cancer have focused on deregulation in somatic cells rather than SCs that has
recently emerged as the site of origin of cancer. Among all, hematopoietic SCs
(HSCs) are well studied and have been shown to deteriorate with age due to accu-
mulation of DNA-damage and loss of epigenetic regulation that potentially increas-
es their genomic instability and disposition for neoplastic transformation. In fact,
acute-myeloid leukemia has been shown to derive from HSCs.
Aims: The aim of this study is to investigate the cellular and molecular mech-
anisms underlying the protective effect of CR on tumorigenesis. In this study,
we test the hypothesis that SCs are a critical target of CR using the blood tis-
sue as model system, by analyzing the functional effect of CR on SCs. 
Methods: The effect of diet on the proliferation and differentiation of stem cells
in bone marrow was examined by combination of methylcellulose-based colony
forming assays and fluorescence activated cell sorter analyses, using SC sur-
face and proliferation markers. The effect on SC function was determined by
competitive bone marrow transplantation assay. Whole Transcriptome Shotgun
Sequencing was used to analyze the effect of CR on global changes of gene
expression in lineage negative cells from CR and SD fed C57BL6/J mice.
Results: We have recently found that CR significantly influences the rate of
tumour-related deaths of mice carrying null mutations of the tumour suppres-
sor gene p53 (p53-/- mice). We observed that transplantation of bone marrow
from p53-/- mice (fed on CR diet) into irradiated mice decreases the tumorige-
nesis in the recipient mice compared to the bone marrow transplanted from p53-
/- mice fed on standard diet. p53 has been shown to regulate adult SC self-
renewal suggesting a role for CR and its tumour suppressor activity in control-
ling the stem cell pool. We have established that 10-14 weeks of CR is suffi-
cient to achieve the molecular adaptation (e.g. decreased IGF1 level by 40%)
and body weight (~15% weight loss) changes associated with CR by measur-
ing IGF1 levels and weight in mice fed on CR diet. We then measured the pro-
liferation of stem cell population in bone marrow mononuclear cells (BMNC)
obtained from mice fed on CR diet and ad-libitum diet, and found that CR
decreases the percentage of proliferative stem cells by 20-50%. Gene expres-
sion analysis of lineage negative hematopoietic cells by microarray indicates
that CR regulates the expression of several genes involved in metabolism,
cytokine signaling and cancer pathways.
Summary and Conclusions: Our preliminary data point towards an effect of
CR on the cell cycle status of SCs via inhibition of proliferation, which suggests
that CR may protect from cancer via its action on SC functions.

P937

ANALYSIS OF HUMAN ENDOSTEAL HSC NICHE; A NOVEL POPULATION
WITH HIGH EXPRESSION OF CD34 AND ESAM IS ADJACENT TO TRA-
BECULAR AREAS OF HUMAN BONE MARROW
M Ichii1,*, K Oritani1, T Yokota1, T Ishibashi1, TaSudo1, N Fujita1, P Kincade2,
Y Kanakura1
1Hematology and Oncology, Osaka University Graduate School of Medicine,
Suita, Japan, 2Immunobiology and Cancer Program, Oklahoma Medical
Research Foundation, Oklahoma City, United States

Background: In adult bone marrow (BM), it is believed that the specialized
microenvironments regulate self-renewal or differentiation of hematopoietic
stem/progenitor cells (HSPC). However, our knowledge of those niches is
incomplete and there are significant species differences in hematopoiesis
between mice and humans. For instance, murine hematopoietic stem cells
(HSC) express CD150 and CD38, but not CD34, whereas in humans, a CD34+

CD38- subset is enriched for HSC. We and others have reported both of human
and murine HSC express ESAM (Yokota et al. Blood. 113:2914-23, 2009). In
mice, at least some HSPC niches are located in trabecular areas of marrow,
and HSC obtained from different sites are not identical. However, little is known
about the distribution of HSPC within human BM, because BM aspirated from
pelvis are mainly used for human hematopoietic studies.
Aims: To study human hematopoietic niches by analyzing bone-associated
cells in the trabecular areas of human BM, especially CD34high ESAMhigh cells
released from human femoral heads.
Methods: Bone samples were collected from patients receiving hip bone
replacement surgery and cord bloods (CB) were from healthy, full-term
neonates after delivery. All participants provided prior informed consent, using
protocols approved by the Investigational Review Board of Osaka University
Hospital and Oklahoma Medical Research Foundation. For preparation of cells
adjacent to bones, trabecular tissues were treated with 2 mg/mL collagenase
IV and DNase and gently agitated for 1 hour at 37 C. Mononuclear cells were
separated by Ficoll-Paque PLUS centrifugation from CB. Collected cells were
tested in vitro and in vivo assays for their hematopoietic or endothelial differ-
entiation potential. In addition, CD34high cells were sorted using flow cytome-
ter for some experiments.
Results: After collagenase treatment, more mesenchymal stem cells, which have
been reported as HSC niche components, and more CD34+ HSPC were collect-
ed from human bone specimens compared to samples without treatment. We
found there were two distinct populations according to CD34 and ESAM expres-
sion levels in CD34+CD38- cells. The intensity of ESAM and Thy-1 positive per-
centage were high in CD34high cells compared to CD34low cells. These CD34high

cells also express Tie-2. Not all, but some CB lots had a similar subset. Cell-cycle
analysis revealed these cells were dormant. Little or no cells were recovered
under several hematopoietic conditions; stromal-cell free cultures for HSC expan-
sion, cocultures with OP9 stromal cells, or CFU assays. CD34high ESAMhigh cells
derived from CB could not reconstitute after transplantation via tail vein in sub-
lethally irradiated immunodeficient mice. However, CD31+ Flk-1+ endothelial cells
were generated after a 5 week long-term culture supporting the differentiation of
both hematopoietic and endothelial cell lineages.
Summary and Conclusions: Bone-associated cells included HSPC and mes-
enchymal lineage cells that presumably reside in specialized niches. The meth-
ods we have developed can be used to dissect such microenvironments in human
bone marrow. Our initial analysis focused on a quiescent CD34high ESAMhigh Thy-
1+ Tie-2+ population. After long-term culture supporting the differentiation of both
hematopoietic and endothelial cell lineages, only endothelial cells were generat-
ed, while no hematopoietic cells were recovered. The CD34high ESAMhigh sub-
set adhering to bones seemed to be endothelial stem/progenitors. Interestingly,
the numbers of this population varied according to individual CB. Our newly iden-
tified subset might be involved in endothelial cell-related events, including recon-
stitution of grafts after hematopoietic stem cell transplantation or repair of BM
injured by irradiation/chemotherapy. Further studies would clarify clinical roles and
utility of these unique bone associating cells.

P938

HEAD-TO-HEAD COMPARATIVE STUDY OF WHARTON’S JELLY AND
BONE MARROW MESENCHYMAL STEM CELLS
A Batsali1,2, C Pontikoglou1,*, E Kouvidi1, A Damianaki1, A Stratigi1,
M Kastrinaki1, H Papadaki1
1Department of Hematology, 2Graduate Program “Molecular Basis of Humanl
Disease”, University of Crete School of Medicine, Heraklion, Crete, Greece

Background: Mesenchymal stem cells (MSCs) can be easily isolated from the
connective tissue surrounding umbilical cord vessels, namely Wharton’s jelly
(WJ). Although WJ-MSCs display typical MSC characteristics, a head-to-head
comparison with Bone Marrow (BM)-MSCs, which represent the most exten-
sively studied population of adult MSCs, is still lacking.
Aims: Provided that ex vivo MSC expansion is a prerequisite for clinical MSC-
applications, in the present study we seek to comparatively investigate the
characteristics of WJ- and BM-MSCs, cultured under identical conditions.
Methods: MSCs were isolated and expanded from consenting healthy donors’
BM aspirates (n=4) and from the WJ of full-term neonates (n=4) after written
informed consent of the family. MSCs were in vitro expanded until passage (P)
6 and phenotypically characterized by flow cytometry (FC). MSCs were induced
to differentiate in vitro to adipocytes and osteoblasts using appropriate culture
media. MSC differentiation was assessed with cytochemical stains (Oil Red-O
for adipocytic, and Alizarin Red/Von Kossa for osteoblastic differentiation). MSC
growth characteristics were assessed by evaluating the population doubling
time and by a methyl triazolyl tetrazolium (MTT)-assay throughout passages.
MSC survival was evaluated by FC with 7-Aminoactinomycin D (7-AAD) and
MSC senescence was estimated by the percentage of SA-b-gal+ cells in cul-
tures. MSC karyotypic stability was assessed with classic G-banding. MSC
hematopoietic supportive capacity was evaluated in co-cultures with allogene-
ic BM CD34+ cells. The co-cultures were kept for a total of 5 weeks. At week-
ly intervals the non-adherent cells were counted and assayed for clonogenic
progenitor cells.
Results: WJ-MSCs displayed a spindle-shape morphology, similar to BM-
MSCs. Furthermore WJ- and BM-MSCs displayed identical immmunopheno-
type, as evidenced by the expression of CD90,CD105,CD44,CD29,CD73 and
the lack of expression of CD45,CD14,CD34,CD31. WJ-MSCs displayed supe-
rior proliferative potential compared to BM-MSCs throughout passages
(P<0.05). There was no significant difference between WJ- and BM-MSCs in
the proportion of apoptotic cells (7-AADbright/dim) at P2 or P6. Senescent (SA-
b-gal+) cells were significantly fewer in P6 WJ-MSC cultures, compared to
BM-MSCs (P<0.05). No chromosomal abnormalities were observed in WJ- or
BM-MSCs during in vitro expansion. With regards to differentiation capacity,
WJ-MSCs required much longer time to differentiate into osteoblasts and
adipocytes as compared to BM MSCs. Finally preliminary results from an
ongoing series of experiments suggest that WJ-MSCs do not significantly dif-
fer from BM MSCs in the ability to support the hematopoietic progenitor cell
growth.
Summary and Conclusions: Ex vivo expansion did not induce any cytogenet-
ic abnormalities in either WJ- or BM-MSCs. WJ-MSCs exhibited greater prolif-
erative potential and reduced senescence as compared to BM-MSCs, cultured
under identical conditions. Cell apoptosis on the other hand did not differ
between WJ- and BM-MSCs, at least in early and intermediate passages. WJ-
MSCs appeared to be qualitatively different in terms of adipogenc and
osteoblastic differentiation as compared to their BM-MSCs Finally our prelimi-
nary results suggest that WJ-MSCs may sustain normal hematopoiesis, there-
by establishing a potential new model for the ex vivo expansion of BM
hematopoietic stem cells. Experiments to probe more deeply into the
hematopoietic supportive capacity of WJ-MSCs, as well as their growth and
senescence characteristics are underway.
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ALTERATION IN GENE EXPRESSION PATTERN IN STROMAL PRECUR-
SOR CELLS OF PATIENTS BEFORE AND AFTER ALLOGENEIC
HEMATOPOIETIC STEM CELLS TRANSPLANTATION
I Shipounova1,*, N Petinati1, N Sats1, N Drize1, L Kuzmina2, E Parovichnikova2,
V Savchenko2
1Physiology of Hematopoiesis laboratory, 2Bone marrow transplantation depart-
ment, National Hematology Research Centre, Moscow, Russian Federation

Background: Hematopoiesis depends on stromal microenvironment. There is
a feedback between stromal precursor cells and quality of hematopoiesis. The
alteration in stromal microenvironment was described in patients with hemato-
logical malignancies.
Aims: The aim of the study was to investigate the changes in some genes’
expression in multipotent mesenchymal stromal cells (MMSCs) of patients with
hematological malignancies before and after allogeneic hematopoietic stem cell
transplantation (alloHSCT).
Methods: AlloHSCT was performed to 15 patients (11 male, 4 female) with var-
ious diagnosis. Conditioning was myeloablative in 10 patients and reduced
intensity in 5. After informed consent bone marrow was aspirated from patients
before conditioning and 30, 60, 90, 120, 180 and 360 days after alloHSCT and
from 50 healthy donors during the aspiration for alloHSCT. MMSCs were cul-
tured in standard conditions. Gene expression level in 1st passage MMSCs was
estimated by real-time PCR. The relative expression levels were calculated
using the ΔΔCt method. A Student’s t-test was used to evaluate statistical sig-
nificance; values of P<0.05 indicated a significant difference.
Results: There were no differences in relative expression level of genes taking part
in growth of MMSCs (BMP-4, FGFR1) between donors and patients. However
expression of JAG1 doubled in MMSCs of patients after alloHSCT. The expression
level of FGFR2 decreased significantly in patients’ MMSCs comparing with donors
and correlated with lower cumulative cell production in patients regardless of the
amount of time (up to 1 year) that passed after alloHSCT. There was no difference
between patients before transplantation and healthy donors in IL-1b expression.
After alloHSCT the expression level of IL-1b increased 2.5-fold (P=0.04). It proba-
bly relates to stromal activation. There were no changes in IL-1b receptor 1 expres-
sion level. There was a tendency to elevation of differentiation markers expression
- SPP1 and PPARg. The data suggest the alterations in MMSCs population, which
probably consists of more mature precursor cells with lower proliferative potential
after alloHSCT. The most profound changes were revealed in some immunomod-
ulating genes. The expression of IL-6 significantly increased 1.5 fold in patients
MMSCs before transplantation and 3 fold after comparing with healthy donors. The
IDO1 expression level elevated 18 fold in patients MMSCs independently of trans-
plantation procedure. The expression of other immunomodulating genes–PTGES,
CSF1 and LGALS1 remain invariable in all groups. All patients were pretreated
before alloHSCT, so it is impossible to distinguish between the damage of stromal
cells caused by disease and by previous therapy. It is obvious that stromal precur-
sor cells are altered in patients before alloHSCT. The changes include retarded
MMSCs growth rate combined with the decrease in FGFR2 expression, and
increased expression of IL-6 and IDO1. The procedure of transplantation aggra-
vates all these characteristics and in addition the activation of JAG1 and IL-1b
occurs suggesting stromal activation due to process of donors’ HSC engraftment.
Summary and Conclusions: These data indicate significant permanent alter-
ations in stromal precursor cells of patients before and following alloHSCT.

P940

ROLE OF BONE MARROW STROMAL CELLS IN THE REGULATION OF
HUMAN EARLY LYMPHOPOIESIS
K Ohishi1,*, Y Nakamori2, N Katayama2
1Blood Transfusion Service, Mie University Hospital, 2Hematology and Oncol-
ogy, Mie University School of Medicine, Tsu, Japan

Background: The mechanism to regulate human early B and T cell differen-
tiation from hematopoietic progenitors remains less defined. We previously
reported that telomerized human bone marrow stromal cells support the gen-
eration of cyCD79a+CD10+CD19+proB and CD7+CD56- proT cells from human
hematopoietic progenitors (Nakamori et al., Br J Haematol. 157(6):674, 2012).
Aims: Here we examined the role of bone marrow stromal cells in the regula-
tion of early B and T cell differentiation from human hematopoietic progenitors,
using this culture system.
Methods: CD34+CD38lo/-CD45RA-CD7-CD19-CD10-human hematopoietic pro-
genitors were cocultured with the telomerized stromal cells in the presence of
stem cell factor, flt3 ligand, and thrombopoietin (3GF). To elucidate the role of stro-
mal cells, insert plates were used to separate the contact between hematopoiet-
ic progenitors and stromal cells. Alternatively, cultures were performed with con-
ditioned medium collected from cultures with stromal cells in the presence of 3GF.
Results: Coculture of hematopoietic progenitors separated from stromal cells in
the presence of 3GF for three weeks did not affect the generation of CD7+CD56-

proT cells but prevented the generation of CD7-CD10+CD19+ B cell differentia-
tion from hematopoietic progenitors. Similar data were obtained by incubation of
hematopoietic progenitors with conditioned media from cultures with telomer-

ized stromal cells. By time course analysis, CD7+CD10-CD19- and CD7-

CD10+CD19- cells were developed from hematopoietic progenitors after 7 to 14
days of cultures with stromal cells. Reculture of the generated CD7+CD10-CD19-

cells with stromal cells for another 14 days gave rise to CD7+CD10-CD19- and
CD7-CD10+CD19+ cells, while the generated CD7-CD10+CD19- cells mainly dif-
ferentiated to CD7-CD10+CD19+ proB cells. On the other hand, cultures with the
conditioned medium without stromal cells inhibited not only the generation of
CD7-CD10+CD19- cells from hematopoietic progenitors but also the generation
of CD7-CD10+CD19+ proB cells from CD7+CD10-CD19- and CD7-CD10+CD19-

cells. These data suggest that human stromal cells support early T cell differen-
tiation by producing soluble factors and enhance B cell differentiation by direct
contact with hematopoietic progenitors.
Summary and Conclusions: These data indicate that the direct contact with
human stromal cells plays an important role in the regulation of early B and T
cell differentiation by enhancing B cell differentiation.

P941

DEREGULATION OF PI3K/AKT SIGNALING IN BONE MARROW MES-
ENCHIMAL STROMAL CELLS FROM PATIENTS WITH DE NOVO AND
THERAPY-RELATED ACUTE MYELOID LEUKEMIA
F D’alò1,*, G Falconi1, E Fabiani1, L Fianchi1, M Voso1, G Leone1
1Hematology, Università Cattolica del Sacro Cuore, Rome, Italy

Background: In addition to neoplastic transformation of hematopoietic progen-
itors, a damage of bone marrow microenvironment can contribute to leukemia
development and maintenance. Several functional and morphological abnor-
malities of bone marrow mesenchimal stromal cells (BM-MSCs) have been
described in myeloid neoplasms. Nevertheless molecular bases of differences
between MSCs from normal and leukemic bone marrows are still unknown.
PI3K/AKT signaling pathway is involved in several MSC functions and dereg-
ulation of genes belonging to these pathways have been described in MSCs
from different type of cancers.
Aims: To study the expression profile of genes belonging to PI3K/AKT signal-
ing pathway in MSCs from patients with de novo and therapy related Acute
Myeloid Leukemia (t-AML), using as normal counterpart BM-MSCs isolated
from patients with limited stage lymphoma without bone marrow involvement.
Methods: Study population included 5 patients with limited stage diffuse large
B cell lymphoma (DLBCL) without bone marrow involvement, as normal con-
trol, and 10 patients with AML, including 5 de novo and 5 therapy-related cas-
es. Bone marrow mononuclear cells were obtained by Ficoll-gradient centrifu-
gation of bone marrow samples and cultured in Complete Human MesenCult®
Medium (Stem Cell Technologies) in 25 cm2 flask at 37°C. After 24 hours non-
adherent cells were removed and adherent cells were cultured up to 70% con-
fluence, then trypsinized and passed to a new flask. Cells at 2nd passage were
collected by trypsinization, RNA was extracted using RNase mini kit (Qiagen)
and cDNA was synthesized by QuantiTect Reverse Transcription kit (Qiagen).
The Human PI3K-AKT PCR array (RT2ProfilerTM PCR Array; SABioscience)
was used to analyze mRNA levels of 84 key genes involved in PI3K-AKT Sig-
naling Pathway, in a 96-well plate in the CFX96 thermocycler (Bio-Rad). Rel-
ative changes in gene expression were calculated using the ΔΔCt method. An
average Ct value of five housekeeping genes (GAPDH, βactin, β2-microglob-
ulin, HPRT1 and RPLPO) was used to normalize the gene expression between
sample groups. Fold change (FC) variations ≥1.5 in association to statistically
significant T-test (P-value≤0.05) were used for the statistical analysis.
Results: Comparison of MSCs from AML samples versus normal controls
identified three genes significantly down-regulated in leukemic samples, includ-
ing GSK3B (P=0.0002, FC=-1.56), MTCP1 (P=0.019, FC=-1.62) and RASA1
(P=0.013, FC=-1.58). Stratifying the analysis according to AML subtypes, three
genes were significantly down-regulated in t-AML versus normal bone marrow,
including GSK3B (P=0.0009 and FC=-1.63), PTEN (P=0.004 and FC=-1.50)
and SOS1 (P=0.004 and FC=-1.50). Similarly when comparing MSC from de
novo AML versus normal bone marrow, GSK3B, MTCP1 and RASA1 resulted
still down-regulated in MSC from leukemic samples (P=0.005 and FC=-1.51;
P=0.018 and FC=-1.96; P=0.007 and FC=-1.81, respectively). No differences
were found in the expression levels of studied genes between de novo and ther-
apy-related AML.
Summary and Conclusions: Deregulation of genes belonging to PI3K/AKT
signaling pathway may contribute to MSC dysfunction described in leukemic
bone marrows and can affect their ability to interact with leukemic blasts and
normal hematopoietic cells, eventually contributing to bone marrow failure and
leukemia development. GSK3B was the most significantly and commonly
down-regulated gene in MSCs from leukemic samples and codifies for the ser-
ine/threonine protein kinase Gsk3β which is also involved in additional signal-
ing pathways, such as Raf/Mek/Erk and Wnt/β-catenin.

P942

LEVELS OF CIRCULATING HEMATOPOIETIC PROGENITOR CELLS ARE
SIGNIFICANTLY INCREASED IN PATIENTS WITH PROSTATE AND
BREAST CANCER REGARDLESS OF TUMOR STAGE
C List1,*, M Wobus1, K Kast2, T Hölscher3, M Stiehler4, C Hamann4, L Hof-
bauer1, S Fuessel5, M Fröhner5, U Schwanebeck6, M Bornhäuser1
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1Internal Medicine, 2OB/Gyn, 3Radiation oncology, 4Orthopaedic, 5Urology,
6Bioinformatic, Universityhospial Dresden, Dresden, Germany

Background: The detection of circulating tumor cells has been discussed as
a prognostic factor in patients with various malignancies. Recently, investiga-
tors have hypothesized that prostate cancer cells infiltrate the bone marrow
thereby competing with hematopoietic stem and progenitor cells (HSPC) for the
niche environment. This in turn may then lead to a mobilization of HSPC into
the peripheral blood. Therefore the detection of circulating progenitor cells
(CPC) may be explored as a diagnostic marker with prognostic relevance in
patients with solid tumors.
Aims: We tested the hypothesis whether prostate and breast cancer as sys-
temic diseases increase the number of CPC and whether this is related to the
stage of the disease.
Methods: Between November 2011 and July 2012, peripheral blood samples
of patients with prostate cancer (n=38), breast cancer (n=78) and an age-
matched healthy control group (n=39) were collected after informed written
consent. 44 out of the 78 breast cancer patients were treatment-naïve and had
not received chemotherapy or radiation therapy before the peripheral blood
sample was collected. Chemotherapy had been finished in 34 breast cancer
patients at least 8 months before inclusion. None of the prostate cancer patients
had received prior chemotherapy or radiation therapy. Metastatic disease had
occurred in 9 breast cancer patients and 9 prostate cancer patients by the time
of sample collection. 
All of the included patients were otherwise healthy, hematological or chronic
inflammatory diseases were excluding criteria for this observational study.
HSPC were derived from heparinized blood using density centrifugation and
washing. Mononuclear cells were seeded at a concentration of 0,334 ¥ 10¥4/
1mL in MethoCult (Stemcell Technologies). Experiments were done in triplicate.
Colony forming units were quantified after 14 days using an inverted micro-
scope. Univariate and multivariate analyses were used for analyzing the influ-
ence of tumor stage, age and body mass index (BMI) on the frequency of CPC.
All results were expressed as the mean±SEM.
Results: Univariate analysis showed that patients with prostate cancer had a
significantly higher overall levels of CPC (109±15) compared to age matched
healthy control group (54±10), P=0,036. This effect was mainly due to a signif-
icantly elevated level of CFU-GM (CFU-GM prostate cancer group 11±2 vs.
CFU-GM in healthy control group 5±1, P=0,021). Tumor stage, age or body-
mass index (BMI) did not affect the number of CPC in prostate cancer patients.
This effect was confirmed by multivariate analysis. 
Univariate analysis of the untreated breast cancer patients revealed a signifi-
cantly higher number of CFU-GM (13±3) compared to age matched healthy
control group (5±2), P=0,047. Multivariate analysis suggested an interaction of
CPC levels and patient age. The extent oder besser stage of the tumor disease
and BMI did not affect CFU-GM number. Interestingly, the average number of
CFU-GM decreased after finishing anti-tumor therapy, indicating either a
response to systemic therapy with a lower mobilization of CPC or a direct long-
lasting suppression of hematopoiesis by the applied regimen.
Summary and Conclusions: This study shows for the first time elevated lev-
els of CPC even in patients with localized prostate and breast cancer, but no
direct correlation with the stage of the disease. The mobilization of CPC in can-
cer patients may either be an indirect effect of a systemic inflammatory milieu
or directly linked to circulating tumor cells interfering with the hematopoietic stem
cell niche.

P943

UMBILICAL CORD MESENCHYMAL STEM CELLS WITH IMPROVED SUP-
PORT FOR HEMATOPOIETIC STEM CELL EXPANSION.
S Zhuk1,*, O Abramova1, A Zaritskey1, P Butylin1
1Institute of Hematology, Almazov Federal Heart, Blood and Endocrinology
Centre, Saint-Petersburg, Russian Federation

Background: Ex vivo expansion of cord blood hematopoietic stem cells (UC-
HSC) is a promising research area because it can potentially provide large num-
ber of stem cells capable of successful engraftment and hematopoiesis reconsti-
tution after myeloablative therapy. Also it is indispensable for the development of
valuable niche models for cell interaction study and in vitro drug testing.
Aims: Establish a MSC-based model of HSC microenvironment; study how the
Notch ligands expression in stromal cells regulates the UC-HSC expansion in
a coculture system.
Methods: Mesenchymal stem cells from umbilical cord Wharton’s jelly (UC-
MSC) were isolated and transduced with lentiviral particles carrying DLL1 and
JAG1. To measure transduction efficiency and monitor ligand expression we
created bicistronic lentiviral vectors with genes of interest and eGFP. DLL1 and
JAG1 expression was measured by real-time PCR, percent of transduction effi-
ciency was estimated by FACS based on eGFP expression. CD34+ cells from
cord blood mononuclear fraction were isolated using magnetic bead sorting
and cultured with NOTCH ligands expressing MSC. After two weeks phenotype
of cells in suspension was analyzed using FACS analysis.
Results: Mesenchymal stem cells were transduced with lentiviral particles car-
rying DLL1 and JAG1 (based on FACS analysis, transduction efficiency was

98% and 90% respectively) and were used as feeder layers in coculture exper-
iments with UC-HSC. Immunophenotypic analysis has shown that after two
weeks of HSC cultivation, UC-MSC with expression of DLL1 provided 5.7-fold
(±1.73) increase of CD34+ cell numbers in suspension fraction compared to
cytokine alone conditions and 2.8-fold(±1.23) compared to control UC-MSC.
DLL1-MSC was the only population with ability to support CD34+CD38- popu-
lation which is considered more undifferentiated than CD34+CD38+. Cultivation
of CD34+ cord blood HSC with JAG1-expressing MSC and in cell-free condi-
tions led to 0.9- and 0.6-fold decrease of total CD34+ cell population.
Summary and Conclusions: Our data indicates that coculture of HSC and
DLL1-expressing UC-MSC led to expansion of undifferentiated CD34+ fraction
of hematopoietic stem cells. Thus DLL1-MSC can be used as a supportive
feeder layer for HSC expansion experiments in vitro and provide better repro-
ducibility and lesser batch to batch variation than bone marrow MSCs. This
study is ongoing. Currently, we are modifying lentiviral vectors with antibiotic
resistance genes which will allow establishment of cell lines with more stable
expression of Notch ligands.

P944

ENDOTHELIAL CELLS EXPRESSING CONSTITUTIVELY ACTIVE AKT1
ARE CAPABLE OF RECONSTITUTING OF VASCULAR NICHE IN VITRO.
I Meln1,*, S Zhuk1, A Zaritskey1, P Butylin1
1Institute of Hematology, V.A. Almazov Federal Heart, Blood and Endocrinol-
ogy Centre, Saint-Petersburg, Russian Federation

Background: Role of the endothelial cells (ECs) in establishment of hematopoi-
etic stem cell (HSC) microenvironment is the ultimate question of modern hema-
tology. Study of interaction between ECs and HSCs in vitro require removing
several obstacles, one of them is the low viability of human umbilical vein endothe-
lial cells (HUVEC) in HSC expansion media. In our study we produce endothe-
lial cells expressing myristoylated AKT1 (AKT1-ECs) using lentiviral transduction
and compare them to ECs carrying empty vector (EV-ECs).
Aims: Our long-term goal is to reconstitute the vascular niche in vitro by co-
culturing hematopoietic stem cells with endothelial cells and to use this system
to identify factors that control the fate of HSCs. The specific aim of this study
is to generate endothelial cells with constitutively active AKT1, and test their
ability to regulate HSCs expansion, self-renewal and differentiation in co-cul-
ture system in vitro.
Methods: HUVEC were transduced with a myrAKT1 lentiviral vector that addi-
tionally contained eGFP reporter gene. Efficiency of transduction was evaluat-
ed using FACS-analysis and fluorescence microscopy by detection of eGFP.
Expression of AKT1 was measured by quantitative real-time PCR, immunoflu-
orescence and western-blot analysis. Expression of the endothelial cell mark-
ers was analyzed by FACS-analysis and immunofluorescence. ECs viability
after culturing in HSCs media was measured using the MTT assay. Isolation of
CD34+ HSCs from human cord blood was performed using magnetic
microbeads and the purity of CD34+ phenotype was confirmed by FACS. HSCs
were co-cultured on the monolayer of AKT1-ECs with usual controls.
After3,5,7,9 and 11 days of co-culturing the HSCs were collected and analyzed
by FACS-analysis.
Results: AKT1 expression level was increased 12-fold after transduction with
myrAKT1. AKT1-ECs expressed Akt1 protein at higher levels compared with
EV-ECs and non transduced cells. Phosphorylation status of Akt1 was con-
firmed by western-blot analysis. AKT1-ECs expressed endothelial markers:
PECAM (CD31), VE-cadherin (CD144), MCAM (CD146) and von Willebrand
factor. However level of their expression was affected by myrAKT1. For instance
level of MCAM, VE-cadherin and von Willebrand factor were decreased com-
pared to EV-ECs and control ECs. Reasonable explanation could be that mas-
sive AKT1 activation prevented HUVECs from terminal differentiation to the
mature endothelial cells. AKT1-ECs have higher viability and could survive in
the HSC expansion media up to 7 days without significantly dropping of the via-
bility. In co-culture experiments AKT1-ECs increased number of CD34+
CD38+HSCs (30% vs 0.8% in control).
Summary and Conclusions: We have shown that the endothelial cells
expressing constitutively active AKT1 are able to support expansion of HSCs
in vitro and thus can serve as a model of the vascular niche. We intend to use
this model further to study the mechanisms of interactions between the two cell
types and identify molecular signals that regulate the fate of HSCs.

P945

CHEMOKINE SIGNALLING REGULATES HAEMOPOIETIC STEM CELL
SURVIVAL
A Sinclair1,*, S Calaminus2, F Pellicano1, A Guitart1, S Graham3, M Poncz4,
G Graham1, O Sansom5, L Machesky5, K Kranc1, T Holyoake1
1Institute of Cancer Sciences, University of Glasgow, Glasgow, 2Centre for Car-
diovascular and Metabolic Research, University of Hull, Hull, 3Novartis Develop-
ment, Novartis Pharmaceuticals UK Ltd, Surrey, United Kingdom, 4Division of
Hematology, The Children’s Hospital of Philadelphia, Philadelphia, United States,
5The Beatson Institute for Cancer Research, Glasgow, United Kingdom
Background: A key property of haemopoietic stem cells (HSC) is their ability
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to maintain quiescence, however the regulation of quiescence in this context
is not well understood. A previous microarray study by our group reported that
the most uP-regulated group of genes in quiescent compared to proliferating
human HSC was chemokine ligands, specifically in the CXCL group, however
their role was unclear (Graham et al. [2007] Stem Cells, 25, 12). 
Aims: We aimed to investigate the role of CXCL chemokines in HSC proper-
ties, both in the human and mouse systems. 
Methods: To determine their biological function in human HSC we used shRNA
to reduce chemokine ligand expression and SB-225002 to block receptor sig-
nalling, focusing on CXCL1 (the most uP-regulated chemokine) and its recep-
tor CXCR2. To assess which chemokines were expressed in murine HSC pop-
ulations and to examine their role in HSC functions, we employed single cell
quantitative PCR by Fluidigm and used transgenic knock-out and reporter mice. 
Results: Protein expression for CXCL1 and CXCR2 was confirmed on primitive
HSC (CD34+CD38-) by immunofluorescence. Knock-down of CXCL1 led to an
induction of apoptosis and reduction in colony formation (8.5% versus 19.7% and
109 versus14, for percentage apoptotic cells and colony counts in control versus
CXCL1 knock-down, respectively, n=1). Similarly, inhibition of CXCR2 on CD34+
cells for 72 hours using SB-225002 induced apoptosis and reduced colony for-
mation (17±0.3% versus 34±3% and 64±24 versus 25±12 for percentage apop-
totic cells and colony counts in untreated versus 1µM treated cells, P<0.05).
Platelet Factor 4 (Pf4; alias Cxcl4) and Cxcr2 were highly expressed in murine
HSC populations. Analysis of CXCR2 null mice has revealed extra medullary
haemopoiesis with colony forming activity in peripheral blood and spleen and an
expansion of LT-HSC in bone marrow. Transplantation assays using WT or
CXCR2 null LT-HSC are currently underway to determine their reconstitution
potential. PF4-Cre transgenic mice containing a conditional tandem dimer RFP
construct under the control of the Rosa26 promoter (PF4-Cre) were used to con-
firm that PF4 is expressed in both primitive murine LT-HSC and their mature prog-
eny (Calaminus et al. [2012] PLOS ONE, 7(12): e51361). Using this model, we
sorted RFP positive and negative bone marrow cells and noted reduced colony
forming potential in the absence of PF4 expression (73±6 versus 44±2 for colony
counts in RFP positive versus RFP negative cells, P<0.05). We are currently
investigating steady state haemopoiesis and transplantation stress in PF4 null
mice and postulate that PF4 supports HSC survival and PF4 null HSC will show
reduced engraftment capability. Since data for PF4 were not conclusive from the
original human microarray, we have now reassessed the relevance of PF4 in the
human system and shown that PF4 is indeed uP-regulated by gene expression
analysis in primitive HSC (CD34+CD38-CD90+) compared with proliferative pro-
genitors (CD34+CD38+) (9-fold change ±0.3 in CD34+CD38-CD90+ fraction in
comparison to CD34+CD38+ fraction 1±0.1, P<0.001) with future experiments
planned to further investigate the role of PF4 in the human system. 
Summary and Conclusions: Enhanced understanding of the regulation of
stem cell properties is critical for improving our ability to manipulate normal stem
cells in vitro and in vivo and in diseases such as leukaemia in which leukaemic
stem cells are less sensitive to drug treatment.

Cytogenetics and molecular diagnostics

P947

MONOALLILIC MUTATIONS OF FHL-RELATED GENES PREDISPOSE TO
MACROPHAGE ACTIVATION SYNDROME 
E Sieni1,*, M Da Ros1, C Bracaglia2, C De Fusco3, C Micalizzi4, F De Benedetti2,
M Coniglio1, B Ciambotti1, V Cetica1, M Aricò1
1Department Pediatric Hematology-Oncology, Meyer Children’s Hospital, Flo-
rence, 2Division of Rheumatology, Department of Medicine, Bambino Gesù
Children’s Hospital, Rome, 3Department Pediatric Hematology-Oncology,
Pausillipon Children’s Hospital, Naple, 4Department Pediatric Hematology-
Oncology, G. Gaslini Children’ s Hospital, Genoa, Italy

Background: Macrophage activation syndrome (MAS) is a serious complica-
tion of rheumatic diseases, frequently associated with systemic juvenile idio-
pathic arthritis (sJIA) but also described in others pediatric inflammatory disor-
ders including juvenile systemic lupus erythematosus (LES) and Kawasaki dis-
ease. Due to the close resemblance to a group of histiocytic disorders collec-
tively known as hemophagocytic lymphohistiocytosis (HLH) it is currently clas-
sified among the secondary or acquired forms of HLH. Recent evidences sug-
gest a correlation between defects in the cytotoxic machinery, as that caused
by mutations in the familial hemophagocytic lymphohistiocytosis (FHL)-related
genes, and development of MAS.
Aims: To describe clinical, functional and genetic features of MAS.
Methods: We revised and updated the HLH Italian National Registry to select
patients with MAS defined as HLH according to the diagnostic criteria estab-
lished by the Histiocyte Society with confirmed diagnosis of rheumatologic or
autoimmune disease. Clinical data were collected. Functional screening of per-
forin expression and degranulation was performed by flow-citometry. Genetic
study by direct sequencing of currently known FHL-related genes was carried
out in our laboratory.
Results: Among the 813 patients referred to the Registry, 38 (5%) were diag-
nosed as MAS. Of them 13 were male and 25 female; 30 Caucasian and 8 Indi-
an. Median age was 94 (quartiles: 37; 94; 136; 708) months. The underlying
causes were: sJIA (n=28), LES (n=4); Kawasaki disease (n=1), dermatomyosi-
tis (n=1), undefined rheumatologic (n=3) or auto-immune (n=1) disease. The
clinical picture showed: fever (n=28/28; 100%), splenomegaly (n=17/28, 61%),
neurologic manifestations (n=7/28, 25%), anemia (n=15/25, 60%), thrombocy-
topenia (n=14/25, 56%), neutropenia (n=3/25, 12%), hypertriglyceridemia
(n=14/25, 56%), hypofibrinogenemia (n=7/25, 28%), hyperferritinemia
(n=22/23, 96%; quartiles: 2.430, 10.264, 15.953, 96.000 ng/mL), hemophago-
cytosis (n=9/25, 36%). Four (10.5%) died of progressive disease. Functional
screening of FHL was performed in 22 cases: perforin expression was normal
in 14 and reduced in 8 (36%); degranulation was defective in 3/18 (17%) and
normal in the remaining 15/18 cases. At least one test was defective in 10/23
(43%). Mutation analysis included PRF1 (n=36), UNC13d (n=22), STX11
(n=33) and STXBP2 (n=19) and allowed to identify monoallelic mutations in 11
of the 38 patients (29%), as follows: PRF1 (n=8/36, 22%), STX11 (1/33, 3%),
STXBP2 (3/19, 16%). Correlation between functional defect and evidence of
mutation is shown in Table 1.

Table 1. Functional and genetic data of 11 MAS patients with monoallelic
mutations in FHL-related genes.

Summary and Conclusions: MAS is a life-threatening complication of rheuma-
tologic disease in children. Heterozygous mutation in one the FHL-related genes
is observed in at least 29% of patients with MAS. PRF1 is the most frequently
involved gene, and p.A91V the most frequent single mutation. Of the 8 patients
with reduced perforin expression at flow-cytometry, 4 were heterozygous for
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PRF1 mutation, while 4 were wild-type. Of the 3 patients with defective degranu-
lation, 1 bears STXBP2 mutation while two were apparently wild-type; yet, both
had moderate reduction of NK activity. Moderate reduction of cellular cytotoxici-
ty machinery appears as a frequent predisposing factor in patients who develop
MAS as part of a rheumatologic disease. Whether there are further regulatory
mechanisms for the FHL-related proteins in these patients remains to be clarified.

P948

TRACKING OF THE PRELEUKEMIC PERIOD IN SECONDARY ACUTE
LEUKEMIAS REVEALS MULTIPOTENT PROGENITOR AS A TARGET OF
MLL REARRANGEMENTS
O Zimmermannova1,2,*, M Zaliova1,2, E Mejstrikova1,2, E Fronkova1,2,
M Jarosova3, Z Zemanova4, C Meyer5, R Marschalek5, J Stary2, J Trka1,2,
J Zuna1,2
1CLIP, 2Department of Paediatric Haematology and Oncology, 2nd Faculty of
Medicine, Charles University, Prague, 3Faculty Hospital of Palacky University,
Olomouc, 4Center of Oncocytogenetics, General University Hospital and 1st
Faculty of Medicine, Charles University, Prague, Czech Republic, 5Diagnostic
Center of Acute Leukemia, Institute of Pharmaceutical Biology, Goethe–Univer-
sity of Frankfurt, Frankfurt/Main, Germany
Background: Secondary leukemias are often characterized by breakpoints in the
MLL gene. The MLL gene is an extremely promiscuous translocation partner, as
more than 70 MLL partner genes have been identified so far. The most frequent
partner genes (AF4, AF9, ENL, AF10, AF6, ELL) account for >80% of MLL translo-
cated leukemias. In some patients presenting with secondary acute leukemia
(sAL) after primary leukemia, archived bone marrow (BM) samples collected dur-
ing the follow-up of the primary disease might be available, thus providing us with
material for backtracking of the sAL markers in the prediagnostic period.
Aims: We considered MLL rearranged sAL cases as a suitable model to study
presence and dynamics of the (pre-)leukemic cells in the preleukemic period.
Methods: We have collected BM samples from 5 patients monitored for primary
ALL (n=3) or AML (n=2), who developed sAL after variably long period of remis-
sion (1,25 to5,5 years). The sAL cases presented as ALL (n=2) or AML (n=3).
Leukemospecific clonal markers (Ig/TCR and MLL gene rearrangements) were
investigated in BM of both original and secondary diagnoses using real time
PCR. In addition, to better characterize the (pre)leukemic clone, FISH and SNP
array were performed in some cases. In an attempt to backtrack the sAL cells
at different timepoints preceding the sAL, methods of qPCR and FISH were
employed.
Results: The sAL were characterized by the presence of either typical (2 sAML
cases with MLL/AF9 fusion) or rare (2 sALL cases with MLL/MAML2 and
MLL/FOXO3A which we described previously and 1 sAML case harboring a
novel, so far undescribed MLL/ME2 fusion) MLL rearrangements. In all 3
patients, who presented with the atypical MLL partner, we backtracked the
presence of MLL fusion in BM samples which were taken several months pri-
or to the sAL (20, 23 and 9 months in MLL/FOXO3A, MLL/MAML2 and
MLL/ME2, respectively). In both ALL patients, the leukemic clone was defined
also by an incomplete IgH rearrangement, which seemed to be specific for the
overt disease in both cases, as they were not detected in the MLL positive
specimens preceding the sAL diagnosis. In these patients the MLL positive
cells comprised unexpectedly large proportion of bone marrow in the
preleukemic period (approx. 10% in the MLL/MAML2 case and even >90% in
MLL/FOXO3A case). Interestingly, the observed high levels of MLL rearranged
cells in these two samples (taken 15 and 16 months before the sALL diagno-
sis) were followed by a remarkable decrease of the MLL positivity levels before
the onset of sALL. The high percentage of preleukemic cells (not restricted to
lymphoid lineage) during clinically silent period suggests the involvement of a
multipotent cell originally affected by MLL translocation. In 2 sAML patients, har-
boring typical MLL/AF9 translocation, the fusion gene was not backtracked in
any of the prediagnostic samples (the last ones taken 11 and 12 months before
the diagnosis).
Summary and Conclusions: Our data suggest, that sAL–as well as de-novo
leukemia - is a multiple-step process with protracted latency between the first
(MLL rearrangement) and finally transforming hit leading to the active disease.
Moreover, the preleukemic clone can reach unexpectedly high levels even dur-
ing a clinically silent period with normal BM morphology. Finally, our data sug-
gest that typical and rare MLL fusions possibly drive different dynamics of the
processes preceding the overt disease.
Supported by grants IGA-MZ NT/12428-5 and GAUK 618212.

P949

COMBINED APPLICATION OF MULTIPLEX LIGATION-DEPENDENT
PROBE AMPLIFICATION AND FLUORESCENCE IN SITU HYBRIDIZATION
TO DETECT CYTOGENETIC ABNORMALITIES IN MULTIPLE MYELOMA
D Alpar1,*, D de Jong2, B Kajtar1, S Savola3, P Jakso1, M David4,
S Kosztolanyi4, L Kereskai1, L Pajor1, K Szuhai2
1Department of Pathology, University of Pecs, Pecs, Hungary, 2Department of
Molecular Cell Biology, Leiden University Medical Center, Leiden, 3MRC-Hol-
land, Amsterdam, Netherlands, 41st Department of Internal Medicine, Univer-
sity of Pecs, Pecs, Hungary

Background: Multiple myeloma (MM) is a genetically heterogeneous disease
with diverse clinical outcome. Interphase fluorescence in situ hybridization
(iFISH) is the most commonly used approach to detect recurrent cytogenetic
abnormalities in this entity. The high and increasing number of identified bio-
logical and prognostic markers makes the introduction of a cost-effective
screening strategy reasonable.
Aims: We aimed to assess the performance of the combined application of
iFISH and multiple ligation-dependent probe amplification (MLPA) to reveal
genetic alterations in MM.
Methods: Diagnostic bone marrow samples from 81 patients with MM were
analyzed using a targeted MLPA kit containing a mix of 42 probes to simulta-
neously detect copy number alterations (CNAs) for the following regions: 1p32-
31, 1p21, 1q21.3, 1q23.3, 5q31.3, 12p13.31, 13q14, 16q12, 16q23 and 17p13.
All samples were also screened by iFISH for the presence of hyperdiploidy,
deletion/monosomy of chromosome13, deletion of the TP53 gene, disruption
of the immunoglobulin heavy-chain gene, t(4;14), t(11;14), t(14;16), t(8;14),
gain of 5q and abnormalities of chromosome 1. The study was conducted in
accordance with the Declaration of Helsinki.
Results: A total of 245 alterations were detected in 79 cases (98%). Investigat-
ing the same aberrations, the two methods showed a congruency of higher than
90% (Fisher’s exact test: p≤0.0003). Low proportion of cells harboring the abnor-
malities, focal CNAs and unmatched probes were responsible for the discrepan-
cies. MLPA was able to simultaneously analyze several loci thus revealed 95
CNAs not detected by iFISH providing additional information in 53 cases (65%).
These abnormalities not detected by commercial FISH probes were successful-
ly validated using specifically designed BAC clones. Altogether, 66 cases showed
multiple recurrent genetic alterations in 53 different combinations from which 22
were not recognized using any single method only. Investigating the co-segre-
gation of various abnormalities, we found a pattern similar to those presented ear-
lier by comprehensive studies applying expensive whole-genome screening tech-
nologies. Mapping the CNAs on chromosome 1 using more than 20 probes, sig-
nificant heterogeneity in size and location, variable intra-chromosomal and intra-
clonal rates of loss 1p and/or gain 1q were found.
Summary and Conclusions: To our knowledge, MLPA investigation in MM
has never been published in international journals. Our study proves that MLPA
is robust technique to detect multiple unbalanced genetic abnormalities in this
incurable disease group and also shows that MLPA might be a cost-efficient
alternative to the more time and resource-consuming approaches. IFISH is
able to detect both balanced and unbalanced rearrangements which are cryp-
tic for karyotyping but in routine diagnostics, more than three loci are rarely
investigated simultaneously using this method. MLPA has the power to identi-
fy high number of submicroscopic gains and losses at a higher resolution than
iFISH albeit its sensitivity does not reach that of iFISH. Since both CNAs and
balanced aberrations have a great impact on the prognostic classification of
MM, the presented MLPA and iFISH strategies should be applied in combina-
tion in the diagnostic hematopathology work-flow.

P950

COMPARISON OF MICROARRAY-BASED GENOMIC PROFILING AND
MULTIPLEX LIGATION-DEPENDENT PROBE AMPLIFICATION (MLPA)
FOR THE DETECTION OF CLINICALLY RELEVANT GENETIC LESIONS,
INCLUDING IKZF1, IN ALL
M Stevens-Kroef1,*, S van Reijmersdal1, A Siepman1, R Pfundt1, S Croockewit1,
R Kuiper1, A Simons1
1Radboud University Medical Centre, Nijmegen, Netherlands

Background: In acute lymphoblastic leukemia (ALL) specific genomic abnormal-
ities provide important clinical information. In most routine clinical diagnostic lab-
oratories conventional karyotyping in conjunction with fluorescence in situ
hybridization (FISH) is currently considered as the gold standard to detect such
abnormalities. Recently, we showed that microarray-based genomic profiling
serves as a superior alternative strategy in a routine clinical diagnostic setting to
detect gross genomic copy number alterations (CNAs) (Simons et al., 2011, Genes
Chromosomes Cancer 50:969-981). In addition, we demonstrated that this tech-
nique allows the detection of focal genomic lesions, frequently harboring clinical-
ly relevant ALL-related genes, such as CDKN2A/B, ETV6, PAX5 and IKZF1, the
latter recently shown to be associated with a high relapse rate in patients with ALL
(Kuiper et al., 2010, Leukemia 24:1258-1264). The ability to detect focal lesions,
however, largely depends on the resolution of the platform used. Whereas target-
ed assays, such as multiplex ligation-dependent probe amplification (MLPA), have
already proven to be suitable for this purpose (Kuiper et al., 2010; Waanders et
al., 2011, Leukemia 25:254-258), such targeted tests do not provide genome-
wide information, including gross cytogenetic abnormalities.
Aims: We compared the performance of a novel high resolution genome-wide
microarray platform with a commercially available MLPA kit for the detection of
ALL-specific genomic copy number abnormalities, including IKZF1 deletions.
Methods: The Cytocan HD platform (2.7 million probes; Affymetrix) and Chro-
mosome Analysis Suite (ChAS; Affymetrix) software was used for genomic
profiling of 23 patients with ALL. In addition, the same samples were tested with
commercially available multiplex ligation-dependent probe amplification (MLPA)
kits (P335 and P202, MRC-Holland). Both techniques were used to reveal the
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genomic copy number status of the recurrently affected genes IKZF1, EBF1,
CDKN2A/B, PAX5, ETV6, BTG1 and RB1.
Results: In total 161 loci (i.e., 23 cases tested for 7 loci) were evaluated. One-
hundred-twenty-one of these loci (75,1%) showed a match between both tests;
68 loci normal, 53 loci aberrant (CNA). Thirty-nine of the tested loci (24,2%)
turned out to be uninformative for comparison of the two techniques, all due to
no available or uninterpretable data from the MLPA tests, while microarray
revealed interpretable results. One locus (0,6%) revealed a likely clinically rel-
evant “mismatch” between the two tests, namely an IKZF1 promoter deletion
was detected with the microarray approach, which was “missed” by the MLPA
test, because the promoter region is not covered in the used MLPA kits.
Summary and Conclusions: We conclude that the Cytoscan HD microarray
platform is superior to the molecular MLPA test for the detection of clinical rel-
evant genetic lesions in ALL. It has a higher success rate in the detection of
focal CNAs and, in addition, provides a genome wide overview of all CNAs and
regions of acquired copy neutral loss of heterozygosity (CN-LOH).

P951

GENOTYPING OF 25 LEUKEMIA-ASSOCIATED GENES IN A SINGLE
WORKFLOW BY NEXT-GENERATION SEQUENCING TECHNOLOGY
USING LOW AMOUNTS OF INPUT TEMPLATE DNA
T Ernst1,*, J Rinke1, V Schäfer1, M Schmidt1, J Ziermann1, A Kohlmann2,
A Hochhaus1
1Hematology/Oncology, Jena University Hospital, Jena, 2MLL Munich
Leukemia Laboratory, Munich, Germany

Background: Myeloid neoplasms are characterized by a variety of gene muta-
tions within different molecular pathways involving cell signaling, transcription
factors, epigenetic regulators and RNA splicing. Next-generation sequencing
(NGS) technology enables analysis of thousands of sequencing reactions simul-
taneously. However, large-scale molecular analyses are often hampered by lack
of sufficient template DNA or weighting the use of precious patient material.
Aims: We sought (i) to establish a robust and sensitive NGS method for geno-
typing of the 26 most commonly mutated genes in AML, MDS, MPN, and
MDS/MPN overlap syndrome (ASXL1, BRAF, CBL, CEBPA, DNMT3A, ETV6,
EZH2, FLT3, IDH1, IDH2, JAK2, KIT, KRAS, LNK, MPL, NPM1, NRAS,
RUNX1, SF3B1, SRSF2, TET2, TP53, U2AF1, UTX, WT1, and ZRSR2) in a
single workflow and (ii) to optimize the method for low amounts of input tem-
plate DNA without introducing bias.
Methods: NGS was applied to simultaneously analyze 26 leukemia-associat-
ed candidate genes (represented by 184 PCR amplicons) in 10 patients with
chronic myelomonocytic leukemia (CMML) using genomic DNA (gDNA). There-
after, NGS was performed for all candidate genes after whole genome ampli-
fication (WGA) was carried out with 20 ng template gDNA from the same 10
CMML patients using different commercially available kits based on multiple
displacement amplification. Differences between variant frequencies in gDNA
and WGA samples were determined for two different WGA kits.
Results: For each sample, 25 of 26 genes (180 PCR amplicons) were success-
fully sequenced with a limit-of-detection of approximately 5%. An overall median
coverage of 94,935 reads (range: 74,745 to 117,056 reads) was generated for
gDNA samples, with a median coverage of 492 reads (range: 308 to 636 reads)
per amplicon. In 10 CMML patients 25 distinct mutations were identified in 11
genes (CBL, FLT3, IDH2, KRAS, NRAS, RUNX1, SRSF2, TET2, TP53, UTX,
ZRSR2). Using WGA samples, mutations above the 5% sensitivity limit were reli-
ably detected achieving an overall median coverage of 96,457 reads (range:
75,386 to 101,870) and a median amplicon coverage of 506 reads (range: 256 to
653 reads). Looking at all variants, WGA kits generated differences of variant fre-
quencies that ranged from -28.19% to +9.94% (mean difference -0.2%, SD=4.08)
or from -35.03% to +18.67% (mean difference -0.75%, SD=5.12), respectively.
Summary and Conclusions: Our method permits simultaneous and sensitive
analysis of the 25 most commonly mutated genes in AML, MDS, MPN and
MDS/MPN in a single sequencing run helping researchers to unravel associ-
ations between mutations in different pathways. NGS can be performed after
WGA of low amounts of input template DNA for reliable variant detection with-
out introducing significant bias.

P952

IDENTIFYING AND MONITORING TCRG CLONALITY USING MASSIVELY
PARALLEL SEQUENCING AND ASSOCIATED BIOINFORMATICS. 
H You1,*, Y Huang1, J Miller1, J Tutton1, J Panning1, J Thornes1, M Klass1
1Invivoscribe Technologies, Inc., San Diego, United States

Background: Assays that identify clonal lymphocyte populations in clinical spec-
imens are used on a routine basis to assist in the diagnosis of lymphoprolifera-
tive disease. Although detection of clonal lymphocyte populations is not, by itself,
diagnostic of malignancy, once a relationship with a malignancy is established,
tumor-specific DNA sequences of clonal V-J rearrangements are among the
most sensitive patient-specific biomarkers available to monitor minimal residual
disease (MRD). In concert with other clinical and diagnostic tools, sensitive detec-

tion of clone-specific V-J sequences can help determine therapeutic efficacy and
often provide the first indication of clinical relapse. Over the years clonality test-
ing has moved from Southern blot to PCR-based methods. Both these methods
employ electrophoresis to fractionate products in order to discriminate between
background products and bands that are associated with the presence of clon-
al populations. However, these methods often do not provide sufficient diagnos-
tic sensitivity and are incapable of identifying the specific V-J DNA sequence
data required to track clones in follow up testing. The recent emergence of cost-
effective massively parallel sequencing (MPS) platforms and development of tar-
geted assays with associated bioinformatics tools have resulted in powerful new
approaches for clonality detection and monitoring.
Aims: To develop a sensitive, robust and reliable, massively parallel sequenc-
ing assay, along with associated bioinformatics tools useful for detection and
monitoring TCRG clonality.
Methods: A single-step PCR targeted all variable (V) and joining (J) region
genes of TCRG that are rearranged in lymphoid malignancies. The average
size of the TCRG amplicons generated is compatible with testing fragmented
DNA isolated from more challenging samples (e.g., FFPE sections). Multi-
plexed PCR was followed by amplicon purification using the AMPureXP PCR
purification system. Purified amplicons were quantified with KAPA qPCR and
pooled into a library. A measured amount of the quantified library was loaded
onto the MiSeq massively parallel sequencing system and data was generat-
ed using the MiSeq v2 Reagent kit (300 cycles). Data was analyzed using
Invivoscribe developed bioinformatics software, which generated frequency
distributions, identified V-J DNA sequences, and V-J gene usage.
Results: Data generated with this assay and bioinformatics package identify
clonality and DNA sequences of TCRG V-J gene rearrangements. This TCRG
assay has a limit of detection of 5 templates in 105 and shows a linear response
from 5% down to 0.005%. This assay can be used with genomic DNA from
peripheral blood, bone marrow, FFPE, and tissue biopsy specimens. The
results obtained compare favorably with those from 454 sequencing and are
concordant with clinical diagnosis (Figure 1).

Figure 1.

Summary and Conclusions: A massively parallel sequencing assay has been
developed for the Illumina MiSeq platform that identifies clonal TCRG V-J
rearrangements, associated patient-specific V-J region DNA sequences, and
provides frequency distribution of V region and J region segment utilization.
This assay can be used both to detect and monitor lymphoproliferative disease.
When coupled with the bioinformatics and visualization software MPS assays
can provide robust detection and enhanced data-rich outputs.

P953

MAPPING OF UNIQUE CHROMOSOMAL ABNORMALITIES AS A TOOL
FOR SENSITIVE MINIMAL RESIDUAL DISEASE ASSESSMENT IN ACUTE
LEUKEMIA PATIENTS
T Jancuskova1,*, R Plachy1, J Stika1, L Zemankova1, D Hardekopf1, T Liehr2,
N Kosyakova2, L Zejskova1, L Sedlackova1, R Cmejla1, S Pekova1
1Chambon Laboratories, Prague, Czech Republic, 2Universitätsklinikum Jena,
Jena, Germany

Background: Acute leukemias (AL) comprise a heterogeneous group of hema-
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tologic malignancies, and individual patient responses to treatment can be dif-
ficult to predict. Monitoring of minimal residual disease (MRD) is thus very
important and holds great potential for improving treatment strategies. Common
MRD targets include recurrent cytogenetic abnormalities and mutations in
important hematological genes; unfortunately well-characterized targets are
lacking in many AL patients.
Aims: Our aim was to develop a flexible strategy for mapping of cytogenetically
identified unique clone-specific abnormalities down to the single nucleotide lev-
el and, based on the sequence, design a specific real-time PCR assay for MRD
assessment in AL patients without any previously described MRD marker.
Methods: Using a combination of molecular cytogenetic techniques (mFISH,
mBAND) and molecular biological techniques (next-generation sequencing, long-
range PCR, Sanger sequencing) we were able to characterize the DNA sequence
flanking unique chromosomal breakpoints. For precise identification of these break-
points we used fine-needle microdissection of derivative chromosomes followed
by next-generation sequencing of the dissected material. Finally, we designed a
specific real-time PCR assays for monitoring MRD level during the patients’ treat-
ment. To test the applicability of the described approach, a real-time PCR assay
based on a unique breakpoint from one patient was compared to quantification
based on a well-characterized MRD target present in the same patient.
Results: In conjunction with our previous proof of principle study on the K562
cell line presented at the EHA meeting in 2012, we mapped derivative chromo-
somes in 4 eligible AL patients [Patient 1–der(4), der(11); patient 2–der(10),
der(11); patient 3–der(8); patient 4–der(7)] and performed real-time PCR quan-
tification of unique MRD markers for each patient. A comparison of these new-
ly-designed assays to a standard assay used in clinical practice shows that our
technical approach is suitable for the identification of new molecular MRD mark-
ers in AL patients (Figure 1).

Figure 1.

Summary and Conclusions: The combination of cytogenetic and molecular
methods described here enabled us to proceed from the chromosomal level (cyto-
genetically identified unique marker) to the molecular level (unique DNA
sequence). Using this procedure, many chromosomal translocations can be used
to identify a target for detecting and quantifying MRD.Our work clearly shows that
moving from the chromosomal level to the nucleotide level is feasible and readily
applicable for eligible AL patients. The time required for the entire procedure under
reasonable standard conditions, from receiving the diagnostic sample to develop-
ing the real-time MRD assay, is approximately up to six weeks, allowing its use in
clinical practice as a tool for personalized medicine in hemato-oncology.

P954

A MULTIPLEX QPCR ASSAY FOR RAPID DETECTION OF DNMT3A
CODON R882 MUTATIONS IN ACUTE MYELOID LEUKEMIA
G Pløen1,*, M Hansen1, C Nyvold1, P Hokland1, A Aggerholm1
1Department of Hematology, Aarhus University Hospital, Aarhus, Denmark

Background: Mutations in the DNMT3A gene, which encodes DNA methyl-
transferase 3A, have been reported in approximately 20% of cases with AML
and in 8% of cases with MDS. DNMT3A mutation is proven to be an independ-
ent adverse factor for survival in AML and of possible prognostic value in MDS.
A single study has shown improved survival in AML patients with mutated
DNMT3A treated with high-dose daunorubicin compared with standard-dose
daunorubicin. Another study suggests that AML patients with DNMT3A codon
R882 mutations respond better to treatment with idarubicin compared to stan-
dard dose daunorubicin. Mutations in codon 882, substituting Arginine with
either Histidine, Cysteine, Proline, Serine or Glycine account for approximate-
ly 60% of identified DNMT3A mutations in AML.

Aims: To design and validate a multiplex allele-specific qPCR assay targeting
the five known codon 882 mutations in DNMT3A for rapid detection of these
aberrations in AML patients.
Methods: Allele-specific qPCR assays based on TaqMan technology were
developed. Forward primers specific for wild type and the five codon 882 muta-
tions were designed and combined with a common reverse primer and a com-
mon probe. The five mutation-specific assays were combined in a multiplex
assay. The sensitivity of the multiplex assay was 5% of mutant alleles. Cell lines
and plasmids encompassing the different codon R882 mutations were used as
positive controls. Diagnostic samples from 207 AML patients were analysed
using the multiplex qPCR assay.
Results: Twenty-eight of 207 AML patients (13.5%) were found to carry a codon
R882 mutation in DNMT3A at the time of diagnosis. To identify the specific codon
R882 mutations in the individual patients we split out the multiplex assay and per-
formed qPCR for each of the possible DNMT3A R882 mutations. Nineteen
patients were found to carry the R882H mutation, eight were positive for the
R882C mutation, and a single patient was R882P positive. No patient samples
with the R882S or R882G mutations were found. All 207 AML patients were pre-
viously screened for mutations in additional six genes (Table 1). The DNMT3A
codon R882 mutation rarely seemed to occur alone. Among the 28 patients with
a R882 mutation, 22 patients had concomitant mutations in one or more genes.
In line with previous reports by others, statistically significant associations between
DNMT3A and NPM1, IDH1, FLT3-ITD, and FLT3-D835 mutations were observed.
Eight DNMT3A R882 mutated patients had concomitant mutations in both FLT3-
ITD and NPM1. In our cohort of AML patients, we observed no differences in
median age and distribution of sex between patients with and without a DNMT3A
R882 mutation.

Table 1.

Summary and Conclusions: A specific multiplex assay covering 60% of
DNMT3A mutations observed in AML was developed. In a retrospective study
207 AML samples were analysed and 28 (13.5%) were found to be mutated in
codon R882 in DNMT3A. Our observations correspond to previous reports on
mutations in codon 882 in DNMT3A both with respect to frequency as well as
distribution of the different R882 mutations. The observation in two previous
studies showing that patients with DNMT3A mutations benefit from non-stan-
dard induction chemotherapy could increase the demand for a DNMT3A muta-
tion screening prior to therapy. The multiplex assay presented here, enables
rapid detection of codon R882 mutations in DNMT3A within 3 hours after sam-
ple receipt in the laboratory. qPCR assays have been proven to be fast and reli-
able methods that can easily be implemented in diagnostic laboratory settings,
thus, the present multiplex assay holds great potential as an easily applicable
methodology for the detection of codon R882 mutations.

P955

ARRAY-BASED GENOMIC PROFILING IN CHRONIC LYMPHOCYTIC
LEUKEMIA (CLL) IDENTIFIES HIGHER NUMBER OF PROGNOSTIC REL-
EVANT GENOMIC ALTERATIONS AND REVEALS NEW RECURRENT
GENOMIC ABNORMALITIES
M Stevens-Kroef1,*, E van den Berg2, D Weghuis1, T Dijkhuizen2, N Idrissi1,
M Benjamins2, MLinssen-Wiersma1, A Siepman1, P Groenen1, A Simons1
1Radboud University Medical Centre, Nijmegen, 2University Medical Center
Groningen, Groningen, Netherlands

Background: B-cell chronic lymphocytic leukemia (CLL) is characterized by a
highly variable clinical course. Characteristic genomic abnormalities have been
shown to provide clinically important prognostic information. The most common-
ly applied techniques in genetic diagnostics are fluorescence in situ hybridization
(FISH) and multiplex ligation-dependent probe amplification (MLPA). Recently,
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array-based genomic profiling has gained acceptance as a high-resolution new
tool for detecting genomic imbalances, which allows genome-wide detection of
copy number alterations (CNAs), down to 100 kb in size, and regions of acquired
uniparental disomy (UPD).
Aims: The aim of the present study was to compare two genomic array platforms
with FISH and MLPA to ascertain whether these routinely used techniques could
be substituted by genomic arrays in a diagnostic setting.
Methods: Genomic DNA was extracted from peripheral blood cells of 21 CLL
patients. Data on genomic aberrations {del(11q), +12, del(13q) and del(17p)} were
obtained by FISH, MLPA or both. To evaluate the sensitivity and specificity of
genomic arrays our cohort contained 6 CLL patients in which the genomic abnor-
mality was present in a relatively low percentage of the cells (range 5-21%), and
one patient with a focal TP53 deletion which was missed by FISH. Two different
array platforms were used; CytoScan HD Array (Affymetrix) and HumanOmniEx-
press12v1.0 (Illumina). The following interpretation criteria were applied: (i) the
threshold for copy number aberrations was set at >5 Mb, (ii) inclusion of copy num-
ber aberrations of segments that coincide with known cancer genes as reported
on www.sanger.ac.uk or in literature and that are smaller than 5 Mb and (iii) the
threshold for acquired UPD was set at >10 Mb and to telomere.
Results: In 18 of the 21 CLL patients genomic alterations were identified by
array-based profiling and FISH or MLPA. In 10 patients array-based profiling
was performed on both array platforms, resulting in the identification of the same
genomic alterations. All abnormalities observed by FISH were also identified by
array-based profiling, including two cases with trisomy12 in 21% of the cells, a
case with loss of 17p in 20% of the cells, case with loss of 17p in 16% of the cells,
a case with loss of 13q14 in 20% of the cells, and a case with a bi-allelic loss of
13q14 in 5% of the cells. In addition array-based profiling identified a case with
focal TP53 loss which remained undetected by FISH, and a case with an acquired
UPD of the short arm of chromosome 17. In this latter case a TP53 mutation was
subsequently established by DNA sequencing. Moreover 14 of the 21 patients
(67%) carried additional genetic abnormalities as compared to FISH and/or
MLPA, including one patient with the recently identified MGA loss and one oth-
er patient with chromotripsis.
Summary and Conclusions: Both array platforms have a high sensitivity and
CNA present in only about 20% of the cells as determined by FISH and/or MLPA
can unambiguously be identified. By applying similar interpretation criteria results
obtained from different array platforms are comparable. In addition, we show
that microarray-based genomic profiling provides the detection of potential prog-
nostic relevant abnormalities (focal TP53 deletion, UPD of 17p), novel focal CNAs
and acquired UPDs, which would have remained undetected by FISH or MLPA.
The prognostic value of novel CNAs and acquired UPDs needs further evalua-
tion in prospective clinical trials.

P956

DEREGULATION OF STEM CELL FACTOR (SCF)-AKT-S6 PATHWAY IN
DIAGNOSTIC AML SAMPLES IS ASSOCIATED WITH DISEASE-FREE
SURVIVAL: RESULTS OF A VERIFICATION STUDY
A Cesano1,*, C Willman2, K Kopecky3,4, S Putta1, A Cohen1, C Marimpietri1,
S Atwater5, F Appelbaum3, J Radich3
1Nodality, Inc., South San Francisco, 2University of New Mexico Cancer Cen-
ter, Albuquerque, NM, 3Fred Hutchinson Cancer Research Center, 4SWOG
Statistical Center, Seattle, WA, 5Stanford University, Palo Alto, CA, United
States

Background: Despite improvements in AML induction therapy, the risk of
relapse, especially in older patients (pts), remains high. In addition to older age
and high risk karyotype, molecular markers such as FMS-like tyrosine kinase 3
receptor (FLT3R) internal tandem duplication (ITD) mutations (FLT3R ITD) have
been shown to be associated with risk of relapse in pts with AML. However, even
within molecularly defined high risk groups substantial heterogeneity in clinical
outcomes are observed, suggesting that alternative mechanisms of disease
relapse exist and that diagnostic tools to predict disease relapse remain inexact.
Single cell network profiling (SCNP) uses multiparameter flow cytometry as a bio-
logical tool to conduct a broad functional assessment of intracellular signaling
pathways in heterogeneous tissues at the single cell level. We previously iden-
tified an SCNP functional signature, SCF-induced phosphorylation of AKT and
S6 [SCF:P-AKT/P-S6] that, when present in a subset of AML blasts at diagno-
sis, was predictive of disease relapse. The SCNP signature demonstrated sig-
nificant predictive ability when tested in a small independent sample set.
Aims: To verify in a larger sample set the external validity of the original obser-
vation and its independence from FLT3R mutation status (FMS).
Methods: SCNP was performed on cryopreserved bone marrow mononuclear
cell (BMMC) and peripheral blood mononuclear cell (PBMC) samples from 80
pts >55 years of age with non-APL AML who had complete response to cytara-
bine-based induction therapy on SWOG trials S0112, S0301, S9031, S9333,
who were followed for at least three years, and whose leukemic blast cells
expressed CD117 (c-KIT). Thawed cells were exposed to modulators, includ-
ing SCF, for 15 minutes then fixed, permeabilized, and stained using a cock-
tail of fluorochrome-conjugated antibodies that recognized extracellular lineage
markers and intracellular epitopes which correspond to phosphorylated sites
on signaling proteins, including AKT and S6.

Results: An association between the SCF:P-AKT/P-S6 signature and
relapse-free survival at 3 years (RFS3) was confirmed in this study with an
Area Under the Receiver Operating Characteristic Curve (AUROC) of 0.70
(P=0.018). Consistent with previous data, CD117 surface expression levels
alone were not predictive of relapse (AUROC=0.48, P=0.6). In addition, and
in alignment with the previous observation, the majority of patient samples
with a blast subpopulation at diagnosis expressing the SCF:P-AKT/P-S6 sig-
nature were FLT3R wild type. In order to assess if the SCF:pAkt/pS6 signa-
ture is a significant predictor of RFS3 after accounting for FMS, a logistic
regression model of RFS3 was developed to include the SCF:pAkt/pS6 sig-
nature, FMS and the interaction between them as predictors. The model
showed that the SCF:pAkt/pS6 signature is significantly (P=0.016) associat-
ed with RFS3 after accounting for FMS.
Summary and Conclusions: This study confirmed in an independent set of
adult non-APL AML pts that the presence of leukemic blasts in PB or BM sam-
ples expressing SCF-induced P-AKT/P-S6 at diagnosis is predictive of relapse
with 3 years. Together with FMS, this signature provides an opportunity for iden-
tifying those pts that may benefit from more intensive post-remission therapy
such as stem cell transplant. These data also implicate deregulation of the
PI3K pathway as a mechanism for secondary chemo-resistance in at least one
subset of elderly AML that could potentially be targeted by tyrosine kinase
inhibitors.

P957

HIGH-RESOLUTION GENOMIC PROFILING IN MULTIPLE MYELOMA
IDENTIFIES RECURRENT PROGNOSTIC RELEVANT COPY NUMBER
ALTERATIONS AND REVEALS NEW RECURRENT GENOMIC ABNOR-
MALITIES 
M Stevens-Kroef1,*, A Simons1, S Croockewit1, L Derksen1, J Hooijer1, N Idris-
si1, A Siepman1, D Weghuis1
1Radboud University Medical Centre, Nijmegen, Netherlands

Background: Multiple myeloma (MM) is a heterogeneous disease with a high-
ly variable clinical course. Genetic abnormalities such as t(4;14)(p16;q32),
t(11;14)(q13;q32), t(14;16)(q32;q23), 17p loss, 13q loss, 1q gain, 1p loss and
hyperdiploidy have been shown to provide prognostic information (Fonseca et
al., Leukemia, 2009). The most common molecular-cytogenetic technique cur-
rently used to detect these genetic abnormalities is interphase fluorescence in
situ hybridization (FISH) on purified plasma cells.
Aims: Although interphase FISH is a well established approach, it is relatively
laborious. We, therefore, we aimed to evaluate the sensitivity and detection yield
of copy number alterations (CNAs) using microarray-based genomic profiling.
Methods: CD138+ cells (plasma cells) were enriched by an immuno-magnet-
ic cell selection procedure (Stem Cell Technologies) from bone marrow sam-
ples of 13 MM patients. Microarray-based genomic profiling and data interpre-
tation were performed as recently reported (Simons et al., Genes Chrom & Can-
cer, 2011). Interphase FISH on enriched plasma cells was performed using
commercially available probes according to the manufacturer’s specifications
(Abbott Molecular for 13q-, 17P- and hyperdiploidy, and Kreatech Diagnostics
for 1q gain and 1p loss).
Results: The microarray-based genomic profiles of all 13 samples disclosed
highly rearranged genomes, harboring 3 to 22 distinct CNAs or regions exhibit-
ing acquired uniparental disomy (UPD), both recurrent as well as novel in
nature. All recurrent CNAs present in at least 20% of the cells, as determined
by FISH, were also detected by microarray-based genomic profiling. In only one
patient a minor sub-clone with loss of 17p, as detected by FISH in 13% of
tetraploid cells was not identified by microarray analysis. Of interest is that by
using interphase FISH a (near)-tetraploid karyotype can easily be misinterpret-
ed as a (high) hyperdiploid Karyotype, while, based on the microarray profiles,
a discrimination between these two karyotypes is evident. This notion is of
prognostic relevance, especially in cases with loss of 17p. In one patient we
also observed a specific form of genomic instability, fulfilling the definition of
chromothripsis (Stephens et al., Cell, 2011). Although we performed our
microarray-based genomic profiling assays on a relatively small number of
patients, recurrent CNAs such as gains of 1q and of chromo-
somes2,3,5,7,9,11,15, 19, and 21, and losses of 1p and of chromosomes13,14,
and 22, and acquired UPDs were readily identified. So far, only limited microar-
ray-based genomic profiling data on enriched plasma cells from patients with
MM or MGUS have been reported in the literature, however a remarkable con-
sensus is apparent between these data and our current data. A particular nov-
el finding in the present study is the recurrent occurrence of an acquired UPD
of chromosome 12. Clearly, additional data are required to establish the clini-
cal relevance of these observations.
Summary and Conclusions: Our results indicate that microarray-based
genomic profiling exhibits a high sensitivity and specificity in identifying MM-
associated numerical abnormalities. Although balanced translocations can-
not be identified this way, CNAs can be easily identified. In addition, we show
that microarray-based genomic profiling allows the detection of novel focal
CNAs and acquired UPDs in MM-patients. The prognostic significance of
these novel CNAs and acquired UPDs have to be evaluated in prospective
clinical trials.

396 | haematologica | 2013; 98(s1)

18th Congress of the European Hematology Association



P958

SEMI-AUTOMATIC ULTRA RAPID DETECTION OF THE PML-RARA FUSION
TRANSCRIPTS BY RETRO-TRANSCRIPTION LOOP MEDIATED AMPLIFI-
CATION (RT-LAMP) REACTION ON THE LIAISON IAM INSTRUMENT
R Mesturini1,*, G Minnucci1, G Amicarelli1, F Rigo1, G Rizzo1, P Zanghì2,
S Salmoiraghi2, O Spinelli2, F Colotta1, A Rambaldi2
1molecular diagnostics, DiaSorin SpA, Gerenzano, 2USC Hematology,
Ospedali Riuniti di Bergamo, Bergamo, Italy

Background: After the initial morphologic evaluation the accurate and timely
molecular identification of the Acute Promyelocitic Leukemia (APL) associated
PML-RARa fusion gene is mandatory to start an appropriate treatment based
on all-trans retinoic acid and to reduce the risk of potentially fatal hemorrhagic
complications.
Aims: To improve the molecular diagnosis of Acute Promyelocitic Leukemia by
introducing an ultra rapid screening test, easy to be performed even in not spe-
cialized laboratories, that allows rapid initiation of therapy.
Methods: RT-LAMP is a novel, isothermal, non-PCR method for direct RNA
amplification. We applied this technique to the identification of the PML-RARa
transcripts in Acute Promyelocytic Leukemia (APL). The system consists in
two fluorescent multiplex assays, one specific for the most frequent transcripts
(bcr1 and bcr3) and one for the more rare bcr2 starting from 500 and 300ng of
total RNA, respectively. To control the extraction procedure, RNA integrity,
reaction functionality and absence of inhibitors, both the assays also detect the
endogenous GUSb housekeeping RNA as internal control. The reaction is per-
formed in less than 40 minutes into the Liaison IAM instrument (DiaSorin) at
constant temperature with a real-time monitoring of fluorescence intensity that
decreases proportionally with the amplification progress. The data obtained
are directly elaborated by the instrument, that returns results in terms of “pos-
itive”, “negative” or “Invalid” result.
Results: The analytical sensitivity of the triplex (bcr1-bcr3-GUSb) and duplex
(bcr2-GUSb) RT-LAMP assays has been determined on serial dilutions of RNA
from the APL derived NB-4 cell line (for bcr1 transcript) or from patients at diag-
nosis (for bcr2 and bcr3 transcripts) into wild type RNA (from HL-60 cell line).
The triplex (bcr1-bcr3-GUSb) assay showed a level of sensitivity of 10-3on both
the transcripts, while the duplex (bcr2-GUSb) assay showed a detection limit
of 10-2 within 37 minutes. The analytical specificity has been established on wild
type RNA from several cell lines (HL-60, REH, RS4-11, Kasumi, MV-4, 697, K-
562 and TOM-1) for a total of 234 replicates. In all replicates exclusively the
GUSb internal control RNA was amplified, demonstrating 100% specificity. The
RT-LAMP assays have been finally validated on 96 clinical samples previous-
ly analyzed by conventional RT-PCR. Full concordance has also been obtained
on negative samples (n=62) and on positive samples at diagnosis (n=34) in
which the PML-RARa fluorescent signal was already visible in less than 10
minutes. Moreover, samples were correctly identified as positive for bcr1, bcr2
or bcr3 transcript. This information is required for the next phase of molecular
monitoring during follow-up. Interestingly, this assay was also able to amplify
a bcr1 transcript variant in which a deletion of PML exon 5 was present.
Summary and Conclusions: The fluorescent RT-LAMP assays for PML-RARa
fusion transcripts detection is highly specific, sensitive and rapid. The isother-
mal single-step format, starting from patients RNA and monitorable in real-time
in the Liaison IAM instrument, simplifies the entire reaction set-up. Further-
more, this improvement makes the assay cost-effective and applicable in not
highly specialized laboratories. The RT-LAMP could shorter the time to diag-
nosis for patient affected by APL thus reducing risk of hemorrhagic complica-
tions by an early treatment administration.

P959

IMPORTANCE OF MICROARRAY ANALYSIS AS A PROGNOSTIC CLINI-
CAL TOOL IN CHRONIC LYMPHOCYTIC LEUKEMIA
N Prie1,*, S Bougeon1, N Kramer1, L Etter1, O Bruzzese1, D Ernst1, S Porter1,
D Muehlematter1, J Schoumans1
1Service de Cytogenetique Medicale, Centre hospitalier vaudois, Lausanne,
Switzerland

Background: Chronic lymphocytic leukemia (CLL) is a B-cell malignancy with
a highly variable clinical course. In addition to the mutational status of the
immunoglobulin heavy chain, recurrent genomic abnormalities are among the
strongest prognostic markers. Specific aberrations of prognostic significance
are usually detected by interphase fluorescence in situ hybridization (iFISH).
Array-based genomic technologies allow genome-wide screening for genomic
alterations. They have proved to be effective in the detection of copy number
abnormalities (CNA) and copy-neutral loss of heterozygosity (CN-LOH) and
have consequently enabled the identification of new recurrent abnormalities of
clinical relevance.
Aims: The aim of this study was to assess the usefulness of array based com-
parative genomic hybridization (CGH)+single nucleotide polymorphism (SNP)
array as an alternative to iFISH for the detection of genomic abnormalities in
routine clinical use.
Methods: Peripheral blood samples of 100 CLL patients were analysed both
by iFISH and CGH+SNP arrays. The panel used for iFISH analysis included

del(13)(q14)(DLEU1, DLEU2), del(11)(q22)(ATM), del(17)(p13)(TP53) and tri-
somy 12. For array analysis a 180K custom-designed cancer focus array was
used from Oxford Gene Technology (OGT). The array was designed for the
detection of single exon abnormalities in 17 selected genes (average coverage
1probe/100bp) as well as the simultaneous identification of copy neutral loss
of heterozygosity (CNLOH by adding 36000 SNP probes). In addition, the array
covers 1500 cancer-associated genes with an average resolution of 2kb, whilst
retaining an average backbone resolution of 50kb.
Results: Genomic abnormalities were detected by iFISH in 74 patients and
by array in 77 patients. A high degree of concordance was observed (96%)
between both methods. A discrepancy was observed in four patients. Low pro-
portions of abnormal cells (<10%) were detected only by iFISH in three
patients and, in one patient, a small 13q deletion comprising only the locus
DLEU2 was detected solely by array. Furthermore, by array, additional
acquired genomic abnormalities not included in the FISH panel were detect-
ed in 67 patients. Some were recurrent abnormalities such as loss of 1q, 8p,
10q, 12p, 18p and gain of 2p, 4q, 8q which appear to be of prognostic signif-
icance. Large stretches >10 Mb of CNLOH were detected in 13% of the cas-
es and accurate size mapping of clinically relevant genomic markers was
obtained in 67.5% of abnormal cases by array analysis. This is particularly
important in the case of deletions within 13q14, since larger deleted regions
which also include loss of RB1 gene (type II) confer a less favourable prog-
nosis than smaller deletions which comprise loss of the loci DLEU1 and/or
DLEU2 only (type I). Overall, array analysis provided additional clinical rele-
vant genomic data in 87% of abnormal cases. In addition, allowing the pre-
cise identification of breakpoints, aCGH can determine deleted regions of
prognostic significance and identify candidate genes implicated in CLL of
potential clinical relevance (Table 1).

Table 1.

Summary and Conclusions: CGH+SNP array analysis is a robust, high res-
olution and sensitive screening method for routine clinical use in CLL and is able
to reliably detect abnormalities only present in 10% of the cells. Array analysis
shows clearly a higher diagnostic yield than iFISH.

P960

DEVELOPMENT OF BIOINFORMATICS SOFTWARE FOR AUTOMATED
ANALYSIS AND VISUALIZATION OF DATA FROM AN MPS TCRG ASSAY
J Tutton1,*, J Miller1, H You1, J Panning1, M Klass1
1Invivoscribe Technologies, Inc, San Diego, United States

Background: The commercial availability of massively parallel sequencing
(MPS) technology has generated staggering amounts of DNA sequence data
from a multitude of applications. Efficient, timely handling and analysis of MPS
data is a significant challenge and calls for the development of specialized soft-
ware. The need for processing software is a critical requirement for the devel-
opment of MPS assays designed to identify and monitor clonal rearrangements
of the antigen receptor loci.
Aims: The specific goal of this work was to develop software for the process-
ing of tens of millions of data sequences generated using the LymphoTrack™
DeepSeq™ TCRG Assay. Software output had to provide an accurate repre-
sentation of the DNA sequence frequency distribution for the detection and
monitoring of TCRG gene rearrangements and to provide a visual representa-
tion of the resulting analysis to aid in interpretation and tracking.
Methods: The bioinformatics data analysis software package uses Invivo-
scribe’s proprietary primer sequence weight matrix and nucleotide sequence
database, as input to the NCBI Nucleotide BLAST program, to analyze Lym-
phoTrack™ DeepSeq™ TCRG Assay data generated from MiSeq™ (in fastq
format). The analysis identifies sequence frequency distribution, V-J DNA
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sequences, and V-J gene usage. The visualization component uses Microsoft
Excel to present the resulting data analysis in a visual format, including a his-
togram of sequence frequencies.
Results: Analyzed data confirms the DNA sequences from clonal cell lines
match published sequences. Good linearity of sequence frequencies was
obtained in serial diluted clonal cell lines. Visualization provided an accurate
representation of the resulting data. Software was appropriately validated to
quantify the sequence frequencies and  corresponding identities (Figure 1).

Figure 1.

Summary and Conclusions: This commercially available software package
provides fast reliable analysis and visualization output that aids in the interpre-
tation of data generated from this TCRG assay.

P961

CHARACTERISTICS OF VARIANT AND ADDITIONAL CYTOGENETIC
ABNORMALITIES IN ACUTE MYELOID LEUKEMIA WITH RECURRENT
GENETIC ABNORMALITIES 
E Cho1,*, K Lee2, Y Kang 1, E Lee1
1Green cross laboratories, Yongin, 2Department of pediatrics, College of med-
icine, Daegu catholic university, Daegu, Korea, Republic of Korea

Background: Acute myeloid leukemias harboring the prognostically favor-
able t(8;21)(q22;q22), inv(16)(p13q22)/t(16;16)(p13;q22), t(15;17)(q22;q21),
and various translocations involving 11q23 form a separate category. Accu-
rate identification of variants of these recurrent genetic abnormalties is impor-
tant for diagnosis and appropriate treatment. Prognostic aspects of addition-
al cytogenetic abnormalities present are still controversial.
Aims: To investigate the frequencies and patterns of variant and additional
cytogenetic abnormalities, the cytogenetic profiles at the initial diagnosis of
a total 245 acute myeloid leukemia patients with recurrent genetic abnormal-
ities during the period from 2004 to 2012 referred to Green cross laborato-
ries were analyzed.
Methods: In all, 64 patients with t(8;21)(q22;q22), 104 patients with
t(15;17)(q22;q12), 36 patients with inv(16)(p13q22) (n=30) or t(16;16)(p13;q22)
(n=6), and 41 patients with 11q23 translocations were investigated for variant
translocations and secondary karyotypic abnormalities. To confirm the
rearrangement, fluorescence in situ hybridization (FISH) and polymerase chain
reaction (PCR) tests were performed.
Results: Variant translocations of t(8;21), t(15;17), inv(16)/t(16;16), and
11q23 were found in 6 (9%), 4 (4%), 2 (6%), and 0 (0%) patients, respective-
ly. For variants of t(8;21), 5 patients had three-way translocation involving
4p16, 4q21, 12p12, 19p13.3, and 22p13. One patient had four-way translo-
cation: t(1;21;8;4)(p13;q22;q22;q12). Of the 64 patients, 31 (48%) had addi-
tional sex chromosome losses. For variant of t(15;17), 3 patients had three-
way translocation, including 5q31 and 6q12, and 1 patient had four-way
translocation: t(5;9;17;15)(q31;q13.1;q21;q22). Interestingly, 3 patients
showed translocation at the same locus (5q31). 41% of patients had addition-
al chromosomal abnormalities. 9%, 6% and 3% of patients had
ider(17)(q10)t(15;17), trisomy 8 and der(7)t(7;8)(q31.1;q21.1), respectively.
For variant of inv(16)/t(16;16), 1 patient (4%) had t(16;16;17)(p13;q22;q11.2)
and another patient had der(16)inv(16)(p13q22)t(X;16)(p11.2;q22). Trisomy
22 was the most common additional abnormality in inv(16)/t(16;16) and was
found in 6 patients (17%). Partners of MLL translocation were 9p22(19),
19p13.1(11), 19p13.3(2), 1p32(2), 3p21(1), 6p27(1), 10p12(1), 10q22(1),
16p13.3(1), 17q11.2(1) and 17q25(1). Trisomy 8 was the most frequent addi-
tional chromosomal abnormality with MLL translocation and was found in 7
cases (17%).

Summary and Conclusions: Variants of t(8;21), t(15;17), and
inv(16)/t(16;16) were not rare. Therefore, application of FISH and PCR tests
was essential for the detection of variant translocations. To the best of our
knowledge, all variants, except 2 cases, were novel translocations. Consid-
ering 3 cases with 5q31 involvement in t(15;17), 5q31 might possibly be a
nonrandom breakpoint in acute promyelocytic leukemia, and the gene
involved in 5q31 should be investigated.

P962

MUTATIONAL STUDY OF DNMT3A IN ACUTE MYELOID LEUKEMIA
S Oh1,*, M Lee1, J Lee1, H Kim2, J Lee2, S Lee2, T Park3, J Lee1
1Department of Laboratory Medicine, Inje University College of Medicine,
Busan, 2School of Life Science and Biotechnology, Kyungpook National Uni-
versity, Daegu, 3Department of Laboratory Medicine, School of Medicine,
Kyung Hee University, Seoul, Korea, Republic of Korea

Background: The DNMT3A gene mutation was identified as a recurrent somat-
ic mutation in acute myeloid leukemia (AML) and suggested to be a poor prog-
nostic marker. As DNMT3A is the key enzyme in DNA methylation, its muta-
tion would have a role in epigenetic and biological alterations in leukemia. 
Aims: The present study was performed to investigate this gene mutation’s bio-
logical impact on gene expression.
Methods: Sequence analysis of exons 9 and 23 encoding the proline-trypto-
phan-tryptophan-proline (PWWP) domain and catalytic domain of DNMT3A,
respectively, was conducted in 29 cytogenetically normal (CN) AML samples.
Constructs of wild-type DNMT3A and three recurrent mutants (R882H, R882C,
and A368D) by site-directed mutagenesis were transfected into Hek293 cells.
Western blotting analysis and direct immunofluorescence microscopy of the
transfected cells were performed to determine the recombinant protein expres-
sion and localization. Gene expression profiles were determined by microar-
ray analysis of transfected cells.
Results: DNMT3A mutations were found in 6 of 27 acute leukemia samples.
R882C (c.2644C>T) and R882H (c.2645G>A) mutations in exon 23 encoding
the catalytic domain of DNMT3 were detected. Recombinant wild-type, R882H,
and R882C DNMT3A proteins were identified at higher levels in nuclear extracts
than in the cytoplasm and found to show nuclear localization. However, the
DNMT3A A368D mutant protein was detected only in cytoplasmic extracts by
immunoblotting and was also localized to the cytoplasm as determined by flu-
orescence microscopy. Microarray analysis indicated that genes under regu-
lation by CEBPA were downregulated and those under regulation by MEISA1A
and HOXA9 were upregulated compared to the wild type and the R882H
mutant, and TP53TG3 was highly downregulated in both the R882H and
R882C mutants (Figure 1).

Figure 1. Localization of DNMT3A mutants in Hek293 cells.

Summary and Conclusions: The recurrent DNMT3A mutation at the R882 site
previously implicated as a prognostic marker in CN-AML was also found in
Korean leukemic samples. In the PWWP domain A368D mutant, loss of local-
ization may result in modification of the gene expression profile. The effects of
R882H and R882C mutations in the catalytic domain of DNTM3A on CEBPA
transcriptional activation and the TP53TG3-associated pathways should be
examined in future studies.
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RAPID AND RELIABLE DETECTION OF BCR-ABL MAJOR AND MINOR
TRANSCRIPTS BY THE ONE-STEP, ISOTHERMAL RT-LOOP MEDIATED
AMPLIFICATION REACTION MONITORABLE IN REAL TIME ON THE LIAI-
SON IAM INSTRUMENT
V Tettamanzi1,*, G Minnucci1, G Amicarelli1, C Pultrone1, E D’Agostini1,
C Boroni2, S Salmoiraghi2, O Spinelli2, F Colotta1, A Rambaldi2
1molecular diagnostics, DiaSorin SpA, Gerenzano, 2USC Hematology,
Ospedali Riuniti di Bergamo, Bergamo, Italy

Background: The molecular identification of the BCR-ABL transcripts in
patients affected by chronic myeloid leukemia or acute lymphoblastic leukemia
is routinely based on conventional RT-PCR, a multistep procedure that takes
few hours to identify the translocation and define the breakpoints
Aims: to allow a rapid and simultaneous molecular detection of major and
minor BCR-ABL transcripts by using the one-step RT-LAMP and the semi-
automated Liaison IAM instrument (DiaSorin)
Methods: RT-LAMP is an isothermal, non-PCR method which amplifies targets
directly form RNA, thanks to the employment of a DNA polymerase with reverse
transcription activity. This multiplex, close format, fluorescent assay, allows to
simultaneously detect and distinguish the Minor (p190) and Major (p210) BCR-
ABL transcripts and the internal control Gusb. Fluorescence variation derived
from targets amplification are collected through different channels in real time
by the Liaison IAM instrument (DiaSorin) that automatically analyses data
releasing final result
Results: the triplex BCR-ABL RT-LAMP has been initially tested on RNA sam-
ples extracted from cell lines. Serial dilutions of RNA derived from TOM-1 or K-
562 cell lines (p190 and p210 positive, respectively) into wild type RNA from HL-
60 cell line have been tested for sensitivity assessment. The p190 and p210 tran-
scripts have been detected and distinguished down to 10-4 and 10-5respectively
within 50 minutes. To establish the specificity of the assay, 70 replicates of wild
type RNA from 7 cell lines have been tested and all resulted BCR-ABL negative
in the presence of the correct amplification of the GUSb internal control (100%
specificity). The BCR-ABL RT-LAMP assay was validated on 65 clinical samples
previously proved positive by conventional RT-PCR (35 for p210, 30 for p190
transcript) and fully concordant results have been obtained. Furthermore, thanks
to the real time monitoring on the Liaison IAM instruments, the amplification of pos-
itive samples has been already detectable after 15-20 minutes of reaction. Speci-
ficity was finally confirmed on 60 negative RNA samples (30 healthy donors and
30 Ph negative patients) all resulted BCR-ABL negative as expected
Summary and Conclusions: the triplex p190-p210-GUSb RT-LAMP per-
formed on the Liaison IAM instrument represents an efficient system for simul-
taneous detection of both major and minor BCR-ABL transcripts starting direct-
ly from patients RNA. This assay simplifies the procedure and the close format
reduces the contamination risks of conventional multi step RT-PCR. Further-
more, the high sensitivity, specificity and rapidity significantly enhance the
patient management and improve the diagnostic laboratory routine.

P964

SCREENING METHOD TO DETECT MOST PREVALENT MUTATIONS IN
GAUCHER DISEASE
I Fevraleva1,*, K Lukina2, E Sysoeva2, E Lukina2, A Sudarikov 1
1Department of Molecular Hematology, 2Department of Orphan Diseases,
National Hematology Research Center, Moscow, Russian Federation

Background: Sequencing approaches are commonly used to identify muta-
tions in rare inherited disorders, e.g. Gaucher disease. Over 300 different muta-
tions are described so far, four of which - N370S, L444P, 84GG, IVS2+1G>A-
are the most common and represent up to 90% of the mutant alleles. To screen
populations not yet characterized for incidence of Gaucher disease PCR meth-
ods to identify 4 most prelevant mutationt could be more effective.
Aims: To elaborate approach suitable for high throughout detection of common
Gaucher mutations.
Methods: We designed allele-specific (AS) primers to discriminate normal alle-
les from mutant and functional gene from pseudogene for multiplex real-time
polymerase chain reaction (Taqman). AS primers were chosen to anneal direct-
ly to the proposed mutation site, regardless to the homology with preudogene.
Second nucleotide from the 3 ‘- end of each AS primer was intentionally changed
to mismatched (G to C, A to T and vice versa) to increase the specificity of the
reaction. To avoid pseudogene amplification reverse (opposite to AS) primers
were chosen from the regions showing dissimilarity between gene and pseudo-
gene. These dissimilarities (one nucleotide or more) are mismatched with the 3’-
end of chosen reverse primers.Thus, the sequences of all primers, taken togeth-
er, provide an opportunity to analyze the mutations located only in the function-
al gene but not in the pseudogene.
Results: We have tested DNA of 100 patients with Gaucher disease type I and
80 DNA of control group (non-Gaucher patients) for the presence of N370S,
L444P, 84GG and IVS2+1G>A mutations. Mutation N370S was detected in
93% DNA of Gausher patients, L444P was found in 22%, IVS2+1–in 2%,
84GG–in 1% of patients. None of these mutations were found in DNAs from the
control group. Direct sequencing of beta-glucocerebrosidase gene in 20 Gaush-
er patients was used to verify PCR results. No mismatches between PCR and
sequencing data were found.
Summary and Conclusions: We designed a set of primers for one-step multi-
plex real-time PCR detection of most prevalent Gaucher mutations. Elaborated
protocol is adequate to detect mutations located only in the functional gene but
not in the pseudogene. Proposed approach could be useful to design primers for
detecting other genetic markers which require pseudogene discrimination.
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EX VIVO SENSITIVITY AND RESISTANCE MECHANISMS TO CLOFARA-
BINE IN CHILDHOOD ACUTE LEUKEMIA
F Baleydier1,*, A Plesa2, A Evesque3, C Galambrun4, L Jordheim3, C Dumon-
tet3
1Pediatric Hematology Unit and Team Antibody anti-cancer, Centre de
Recherche en Cancerologie de Lyon, Universite Claude Bernard Lyon1, 2Labo-
ratory of Hematology, Hospices Civils de Lyon, 3Team Antibody anti-cancer,
Centre de Recherche en Cancerologie de Lyon, Universite Claude Bernard
Lyon1, Universite Claude Bernard Lyon1, Lyon, 4Pediatric Hematology Unit,
Assitance Publique Hopitaux de Marseille, Marseille, France

Background: Nucleoside analogues are drugs widely used in the treatment of
childhood acute leukemia. Clofarabine, a nucleoside analogue of second gener-
ation looks promising in these diseases. Nonetheless, in adult leukemia, resist-
ance mechanisms may compromise the anti-tumoral effect of nucleoside ana-
logues and might impair the prognosis of these diseases. While second gener-
ation of nucleoside analogues has successfully entered phase I/II clinical trials
in children, these mechanisms have not been fully explored in this population.
Aims: Our study aims to compare the effect of nucleoside analogues of first
generation to the effect of clofarabine on primary samples of childhood acute
leukemia, to test the impact of this effect on the outcome of patients and to
explore mechanisms of resistance to nucleoside analogues in childhood.
Methods: 42 primary samples at diagnosis or at relapse from childhood and
adolescents/young adults’ acute leukemia (25 ALL and 17 AML) were studied.
In accordance with the Declaration of Helsinki, informed consent was obtained
from patients or their legal representatives. All samples but one were bone-mar-
row with 90% of median infiltration by blast-cells. Samples were tested for
apoptosis after exposure to, as a reference, first generation of nucleoside ana-
logues (aracytine and fludarabine) in parallel to clofarabine at doses range
from 100µM to 1µM for aracytine and from 33µM to 0.1µM for fludarabine and
clofarabine. Apoptosis was assessed by Propidium iodide/AnnexinV double-
staining for the whole CD45+ blastic population. Resistance mechanisms were
explored by quantification of gene transcripts (qPCR) involved in trans-mem-
brane transport of nucleoside analogues (human Equilibrative Nucleoside
Transporter 1), in their intracellular metabolism (deoxycytidine kinase,
deoxyguanosine kinase and 5’-nucleotidases cN-II and cN-III) or in their intra-
cytoplasmic target (Ribonucleotide reductase 1/2).
Results: Median age for the whole population was 10yrs [1-21yrs] and M/F sex-
ratio=2.2. Median inhibitory concentration (IC) 50 was higher in ALL than in
AML, 350µM vs. 89µM, 111µM vs. 69µM and 65µM vs. 16µM, for aracytine,
fludarabine and clofarabine, respectively, but the difference was significant for
aracytine only (P=0.001). Based on IC50, ALLs as well as AMLs were more
sensitive to clofarabine than to aracytine (P<0.001 and=0.04, respectively) and
in a lesser extent to fludarabine (non-significant). Median IC50 of each drug was
used as the cutoff to define sensitivity/resistance. Among the different gene
transcripts quantified only the level of deoxycytidine kinase was unexpectedly
found significantly lower in ALL and AML samples sensitive to clofarabine com-
pared to resistant ALL/AML samples. At this point, the deep meaning of this
data remains elusive. Outcome of patients was analyzed with respect to the lev-
el of sensitivity to each drug. At a median follow-up of 24 months, disease-free
survival was 88% and 38% (P=0.04) for AML patients sensitive or resistant to
aracytine, respectively and 100% and 43% (P=0.05) for AML patients sensi-
tive or resistant to clofarabine, respectively. Resistance to nucleoside ana-
logues tested didn’t impact the outcome of ALL patients. 
Summary and Conclusions: Childhood ALLs and AMLs are more sensitive
to clofarabine than to first generation analogue nucleosides. This better effect
might be at least in part explained by the overcoming of known nucleoside
analogue mechanisms of resistance. Low sensitivity to clofarabine unfavor-
ably impacts the outcome in AML.

P966

KNOCKDOWN-INDUCED CELL CYCLE ARREST SENSITIZES TUMOR
CELLS FROM PATIENTS WITH ACUTE LYMPHOBLASTIC LEUKEMIA
TOWARDS TRAIL-INDUCED APOPTOSIS IN VITRO AND IN VIVO
H Ehrhardt1, F Wachter1, M Grunert1, I Jeremias1,*
1Gene Vectors, Helmholtz Center Munich, Munich, Germany

Background: Resting tumor cells represent a huge challenge during anti-can-
cer therapy due to their increased treatment resistance. TNF-related apopto-
sis-inducing ligand (TRAIL) is a putative future anti-cancer drug currently in
phase I and II clinical studies. We recently showed that TRAIL is able to target
leukemia stem cell surrogates.
Aims: Here we tested the ability of TRAIL to target cell cycle arrested tumor
cells.
Methods: Primary tumor cells from patients with acute lymphoblastic leukemia

were xenografted into mice, amplified and re-isolated for experiments. Xenograft
cells were lentivirally transduced for expression of luciferase allowing the use of
in vivo imaging for follow up of the preclinical treatment trial using TRAIL. Cell
cycle arrest was induced in tumor cell lines and xenografted tumor cells in G0,
G1 or G2 using cytotoxic drugs, phase-specific inhibitors or RNA interference
against cyclinB and E. Knockdown efficiency was tested by Western Blot.
Results: Biochemical or molecular arrest at any point of the cell cycle increased
TRAIL-induced apoptosis. Accordingly, when cell cycle arrest was disabled by
addition of caffeine, the anti-tumor activity of TRAIL was reduced. Most impor-
tant for clinical translation, tumor cells from three children with B-precursor or
T-cell acute lymphoblastic leukemia showed increased TRAIL-induced apop-
tosis upon knockdown of either cyclinB or cyclinE arresting the cell cycle in G2
or G1, respectively. In vivo, systemic treatment with TRAIL inhibited and even
erradicated tumor cells from patients with acute lymphoblastic leukemia in
immuno-compromised mice.
Summary and Conclusions: Taken together and in contrast to most conven-
tional cytotoxic drugs, TRAIL exerts enhanced anti-tumor activity against cell
cycle arrested tumor cells. Therefore, TRAIL might represent an interesting
drug to treat static tumor disease, e.g., during minimal residual disease.

P967

TRANSCRIPT LEVELS AND COPY NUMBER VARIATION OF THE ABCC3
EFFLUX TRANSPORTER CAN PREDICT CLINICAL OUTCOME IN IMA-
TINIB-TREATED CHRONIC MYELOID LEUKAEMIA PATIENTS
A Giannoudis1,*, A Davies1, R Harris1, C Lucas1, M Pirmohamed2, R Clark1
1Molecular and Clinical Cancer Medicine (Haematology), 2Molecular and Clin-
ical Pharmacology, University of Liverpool, Liverpool, United Kingdom

Background: Imatinib has dramatically improved survival in chronic myeloid
leukaemia (CML) but disease progression may still occur in some patients.
Imatinib is a substrate for the ABC efflux transporters ABCB1 (MDR1) and
ABCG2 (BCRP), whereas its uptake into the cells is highly dependent on the
expression and/or the activity of the influx transporter hOCT1 (SLC22A1). Addi-
tional transporters from the ABC family could also affect the balance of ima-
tinib influx/efflux within the CML cell, and may thus contribute to resistance
mechanisms. In this study, we focus on ABCC3, an efflux transporter.
Aims: To determine whether imatinib is a substrate for ABCC3, define the
importance of copy number variations in the gene and correlate its expression
and activity with clinical outcome.
Methods: Peripheral blood mononuclear cells (PBMC) were collected from 4
normal subjects and 90 newly-diagnosed untreated chronic phase CML
patients. Following 12 months imatinib treatment, cases were classified as: a)
optimal b) sub-optimal c) failure and d) blast crisis (BC), according to ELN 2009
criteria. ABC and hOCT1 transporter mRNA expression and ABCC3 gene copy
number variation (CNV) were assessed by qPCR using commercially available
TaqMan® assays; GAPDH and RNaseP were used as normalising controls
respectively. Data were interpreted using the Comparative Ct method (ΔΔCt)
and the ΔCt method using CopyCaller™ software respectively. Unidirectional
efflux (transwell assay) of imatinib was investigated using confluent monolay-
ers of the Marin-Darby canine kidney (MDCKII) cell line stably transfected to
over-express ABCC3. Imatinib uptake studies, with and without probenecid,
were also undertaken on mononuclear cells of 10 CML patients (5 optimal and
5 failures) at diagnosis. Mann-Whitney test was used to correlate transporter
mRNA expression with clinical outcome. ABCC3 CNV was assessed by
Kaplan-Meier survival plots using the Mantel-Cox Log-rank statistical test.
Unpaired 2-tail t test was used on the efflux assays. All statistical analyses were
performed using the GraphPad Prism 5 statistical software.
Results: ABCC3 mRNA expression was significantly higher in patients failing
treatment (P=0.0002) when compared with those classified as optimal respon-
ders. When comparing the ratio of hOCT1 (influx) to ABCB1, ABCC1 and ABCC3
(efflux) transporters, patients with a lower ratio of hOCT1/ABCC3 were more
likely to fail imatinib treatment (P=0.0004). CNV analysis also revealed that
patients with 3 or more copies of the ABCC3 gene were destined to fail imatinib
(P=0.001). In MDCKII cells with polar ABCC3 expression, imatinib was transport-
ed unidirectionally in a manner consistent with ABCC3 efflux. This was blocked
by the ABCC3 inhibitor probenecid (Net efflux on MDCII-ABCC3 monolayers:
3.61 without vs. 1.26 with probenecid). Imatinib uptake studies in primary patient
cells also demonstrated that optimal responders had higher imatinib uptake than
patients destined to fail (P=0.019); this was also abolished by probenecid.
Summary and Conclusions: Our data clearly illustrate that imatinib is a sub-
strate for the ABCC3 efflux transporter. CML patients with high ABCC3 expres-
sion were less likely to have a favourable response to imatinib treatment. Giv-
en that imatinib is transported by a number of transporters, it is likely that a com-
plex interplay in the expression and activity of a number of influx and efflux
transporters will determine intracellular concentrations, and the likelihood of
imatinib resistance and/or treatment failure.
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TARGETING THE DBC1-SIRT1-P53 AXIS IS A PROMISING THERAPEUTIC
STRATEGY IN FLT3-ITD-POSITIVE AML
D Sasca1,*, P Haehnel1, K Al-Khawaja1, L Bullinger2, M Theobald1, T Kindler1
1III. Medical Department, University Medical Center, Mainz, 2III. Medical Depart-
ment, University Medical Center, Ulm, Germany
Background: Acute myeloid leukemia (AML) is a heterogeneous disease of the
hematopoietic progenitor cell. Several genetic alterations have been detected
so far, of these FLT3-internal-tandem duplications (FLT3-ITD) can be found in
about 25% of AML patients. FLT3-ITDs are associated with a high risk of
relapse and poor overall survival. To improve patient outcome several tyrosine
kinase inhibitors (TKI) have been developed, but often duration of response is
short and resistance common. The NAD+ dependent protein SIRT1 has been
shown to act as an important negative regulator of p53 activity and recent
reports have demonstrated increased expression of SIRT1 in leukemic cells.
Of note, SIRT1 seems to be specifically essential to maintain stem cell activi-
ty in CML leukemic stem cells (Li, Bhatia et al., Cancer Cell 2012). The impact
of SIRT1 in the context of other oncogenic tyrosine kinases is poorly under-
stood.
Aims: To determine the role of SIRT1 in AML driven by FLT3-ITD mutations
and other oncogenic tyrosine kinases.
Methods: Expression levels of SIRT1 and DBC1 in AML cell lines, BaF/3 cells
expressing oncogenic tyrosine kinases (FLT3-ITD, cKIT D816V, JAK2 V617F,
TEL/PDGFRβ) and primary AML samples were investigated by immunoblotting
and RQ-PCR analysis. To examine FLT3-ITD mediated SIRT1 regulation, cells
were treated with midostaurin or transduced with shRNA directed against FLT3.
Further, we performed co-immunoprecipitation analyses using SIRT1 and
DBC1 antibodies +/- midostaurin treatment. To explore the functional role of
SIRT1, leukemic cells were treated with the specific SIRT1-inhibitors Tenovin
6 and EX527 or transduced with SIRT1-shRNA and apoptotic cell death and
p53-acetylation were determined. Finally, we analyzed the role of Sirt1 in an
FLT3-ITD+ AML mouse model.
Results: Immunoblotting experiments of FLT3-ITD+ leukemic cell lines and
primary patient samples showed increased expression of SIRT1, whereas
DBC1 levels were unaffected compared to FLT3-ITD- leukemic controls. Inter-
estingly, increased SIRT1 expression was also observed in cells expressing
other oncogenic tyrosine kinases. No elevated mRNA levels were observed
suggesting tyrosine kinase mediated post-translational modifications. Treat-
ment of FLT3-ITD positive cells with midostaurin or FLT3-knockdown was fol-
lowed by reduced expression of SIRT1, p53 acetylation and enhanced DBC1-
phosphorylation. As DBC1 acts as a major inhibitor of SIRT1 function, we per-
formed co-immunoprecipitation experiments. Treatment with midostaurin
caused strong association of DBC1 with SIRT1 in MOLM14 and MV4;11 cells.
To explore whether targeting SIRT1 can enhance the effects of FLT3-TKIs sev-
eral cell lines and primary murine FLT3-ITD+/MLL-AF9 cells were treated with
Tenovin 6 and EX527 +/- midostaurin. Whereas continuous treatment with
SIRT1-inhibitors caused inhibition of proliferation, the combination with
midostaurin induced significant apoptotic cell death. Similar effects were
observed upon shRNA-mediated SIRT1 knockdown.
Summary and Conclusions: Our date indicate that SIRT1 expression is reg-
ulated by FLT3-ITD and other oncogenic tyrosine kinases, likely due to post-
translational stabilization mediated by DBC1. Further, targeting SIRT1 in the
context of oncogenic tyrosine kinases might represent a promising approach
to increase sensitivity of TKIs and prevent the development of resistance. To
investigate SIRT1 inhibition in vivo, experiments are ongoing.

P969

TRANSCRIPTIONAL PROGRAMMES ASSOCIATED WITH EVI1 MEDIATED
CHEMOTHERAPY RESISTANCE OF HUMAN MYELOID CELLS
R Wieser1,2,*, A Rommer1,2, H Hackl3, B Steinmetz1,2, F Herbst4, P Heffeter1,2,
D Heilos1,2, M Filipits1,2, K Steinleitner1,2, S Hemmati4, I Herbacek1,
I Schwarzinger1, H Glimm4, W Berger1,2
1Medical University of Vienna, 2Comprehensive Cancer Center, Vienna, 3Med-
ical University Innsbruck, Innsbruck, Austria, 4German Cancer Research Cen-
ter, Heidelberg, Germany

Background: Overexpression of the oncogenic transcription factor EVI1 is
associated with resistance to chemotherapy and a dismal prognosis in acute
myeloid leukemia (AML). Nevertheless, the molecular mechanisms through
which EVI1 decreases drug sensitivity of myeloid cells have only recently begun
to be explored.
Aims: In this study, we aimed to establish an in vitro model system that would
recapitulate the chemotherapy resistance conferred by EVI1 overexpression in
human disease, and to use this model to explore transcriptional targets that may
play a role in EVI1 mediated drug refractoriness.
Methods: The human myeloid cell lines U937 and HL60 were infected with
retroviral vectors mediating overexpression of EVI1, as well as the correspon-
ding control vectors. Differentiation was assessed by fluoresence activated cell
sorting for the cell surface marker CD11b and by morphological analysis. In vivo
growth of U937_EVI1 and control U937_vec cells was monitored after subcu-
taneous injection into CB17 scid/scid mice. Metabolic activity and apoptosis

after treatment with cytotoxic drugs were measured using standard assays.
Genome wide gene expression analyses of U937_EVI1 and U937_vec cells cul-
tured for 48 h in the absence or presence of 400 nM etoposide were conduct-
ed using the Human Gene ST1.1 array.
Results: Constitutive overexpression of EVI1 in human myeloid U937 cells
reduced differentiation in vitro, and strongly enhanced the growth of xenograft
tumors in SCID mice. Most importantly with respect to the properties of EVI1
overexpressing AML, U937_EVI1 cells displayed increased resistance to the
double strand break inducing drugs etoposide and daunorubicin, both of which
are used in the therapy of AML, compared to control U937_vec cells. Similar
results were obtained with HL60_EVI1 cells. Gene expression profiling of
U937_EVI1 and U937_vec cells revealed 1486 unique genes that were regulat-
ed at least 1.5-fold by etoposide in the absence of EVI1 (875 up, 611 down), and
362 genes that were regulated at least 1.5-fold by EVI1 in the absence of etopo-
side (126 up, 236 down). Notably, 119 genes were regulated both by EVI1 and
etoposide (51 induced and 30 repressed by both conditions, and 38 induced by
etoposide but repressed by EVI1). This enrichment was highly significant (P<10-
14; Fisher’s exact test). Of the genes regulated by etoposide, EVI1, and both
stimuli, 80, 21, and 11 were related to the gene ontology (GO) term apoptosis,
respectively. We further searched for genes whose regulation by etoposide was
counteracted by EVI1. Indeed, EVI1 diminished the induction by etoposide of 54
unique genes, but the reverse pattern - an alleviation by EVI1 of repression by
the cytotoxic drug - was not observed. Three of the 54 genes whose induction by
etoposide was reduced by EVI1 were related to the GO term apoptosis.
Summary and Conclusions: We have established an in vitro model system
that recapitulated the chemotherapy resistance associated with EVI1 overex-
pression in human AML patients. Gene expression profiling suggested that
EVI1 mediated resistance to cytotoxic drugs through a number of target genes
and at least two different mechanisms: firstly, it may “pre-adapt” cells to cyto-
toxic drug exposure by activating gene expression patterns that are also elicit-
ed by chemotherapeutic agents, and may at least in part represent cellular
defense mechanisms against their action. Secondly, EVI1 counteracted the
induction of genes that may take part in mediating the cytotoxic action of
chemotherapeutic agents.

P970

KNOCKDOWN OF NUCLEOPHOSMIN BY RNA INTERFERENCE REVERS-
ES MULTIDRUG RESISTANCE IN RESISTANT LEUKEMIC HL-60 CELLS
J Hu1,*, M Lin1, T Liu1, J Li1, B Chen1, X Chen1
1Department of Hematology, Fujian Institute of Hematology,Fujian Medical Uni-
versity Union Hospital, Fuzhou, China

Background: Nucleophosmin, a multifunctional nucleolar phosphoprotein, is
involved in many cellular activities. Abnormal expression of NPM gene, such
as over-expression, mutation, rearrangement or deletion, could lead to abnor-
mal cellular proliferation, which is an important mechanism of malignant trans-
formation in tumor cells. A number of previous studies have indicated that the
expression of NPM was more abundant in the proliferative cells than the rest-
ing cells, especially in many kinds of solid tumors cells. Furthermore, it is
showed that over-expression of NPM in solid tumor cells was probably one of
the poor prognostic factors, and related to the tumor progression and drug-
resistance development. Other than the solid tumors, it has been confirmed that
NPM is mutated in around 30-50% of adult AML with a normal karyotype. These
mutations are proven to have prognostic significance. Our previous study has
revealed that NPM was obviously over-expressed in many leukemia cells, espe-
cially in the resistant leukemia cell lines and in relapsed/refractory patients.
But, relatively little is known about the role of NPM in resistance of leukemia.
Aims: In this study, in order to explore the potential role of NPM in resistance
of leukemia, the recombinant eukaryotic expression vector of NPM-shRNA was
constructed.
Methods: In this study,adriamycin sentitive and resistant HL-60 cell lines (HL-
60 and HL-60/ADR) were used as target cell for lentiviral-mediated RNAi. We
designed and selected one shRNA targeting on NPM gene for transfection into
HL-60 and HL-60/ADR cell lines. Cell proliferation and differentiation were
measured by growth curve, clone formation assay, NBT reduction assay and
CD11b analysis. qRT-PCR and western blotting were used to access the
expression of related genes and proteins. Cell cytotoxicity assay was used for
evaluation of cell sensitivity to chemotherapeutic agents. 
Results: The results showed obvious down-regulation of NPM mRNA and pro-
tein levels after NPM RNAi. The NPM-targeted RNAi resulted in many cellular
changes, such as, suppressing cell proliferation and inducing cell differentia-
tion. Down-regulation of NPM gene could arrest the cell cycle progression, an
increase in the proportion of G0/G1 phase (38.51±1.33% vs.52.84±2.08% of
control and knockdown groups on HL-60 cells, 41.90±1.35% vs. 60.89±2.71%
of control and knockdown groups in HL-60/ADR cells, respectively). NPM gene
silencing could also induce pro-apoptotic genes and proteins expression, and
inhibit anti-apoptotic genes/proteins expression.Furthermore, IC50 of two
chemotherapeutic agents (ADR, DNR) to HL-60 and HL-60/ADR cells
decreased, especially more remarkable on HL-60/ADR cells. IC50 of ADR on
HL-60/ADR cells was reduced from 12.544±0.851μmol/L (before NPM RNAi)
to 6.331±0.522μmol/L (after NPM RNAi), IC50 of DNR was reduced from
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2.152±0.143μmol/L (before NPM RNAi) to 1.116±0.093 μmol/L (after NPM
RNAi). The relative reversal rate of HL-60/ADR cells on ADR was 50.2%, and
on DNR was 48.9%.
Summary and Conclusions: In conclusion, our results demonstrated that
shRNA expression vectors could effectively reduce NPM expression and
restore the drug sensitivity of resistant leukemic cells to conventional
chemotherapeutic agents.
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SYNTHETIC LETHALITY IN P53 MUTATED B-CELL MALIGNANCIES: CHK-
1 INHIBITION AND DNA-PK INHIBITION EFFECT IN CELL LINES AND PRI-
MARY CLL CELLS
J Zemanova1,*, L Sebejova1, K Paruch2, O Hylse2, S Pospisilova1, J Mayer3,
M Trbusek1
1Central European Institute of Technology, 2International Clinical Research
Center, FN St. Anna, 3Department of Internal Medicine, FN Brno, Brno, Czech
Republic

Background: Mutations in the TP53 gene are usually associated with very poor
prognosis in hematological malignancies, including strong resistance to ther-
apy. The concept of synthetic lethality based on inhibition of Chk1 kinase rep-
resents a promising approach for elimination of highly aggressive cancer cells.
After this inhibition, the blockade of all three major cell cycle checkpoints is pre-
sumed, ie, the G1/S (owing to TP53 mutation), and S together with G2/M (both
through the Chk1 inhibition). This should result in uncontrolled cell proliferation
followed by mitotic catastrophe and cell death. DNA-PK is a kinase responsi-
ble for DNA damage signaling within the nonhomologous end-joining DNA
repair. It has been reported that especially high risk cancer cells harboring
TP53 mutations can be protected from chemotherapy through enhanced acti-
vation of this pathway. The sensitization to chemotherapeutic drugs using DNA-
PK inhibition has been reported in CLL.
Aims: To analyze potential sensitization of B-cell leukemia and lymphoma
cells with TP53 mutations to nucleoside analog fludarabine using: (i) Chk1 inhi-
bition in growing cell lines, (ii) Chk1 inhibition in non-dividing CLL cells, (iii) DNA-
PK inhibition in growing cell lines, (iiii) DNA-PK inhibition in non-dividing CLL
cells. 
Methods: Following cultures were used: 15 B-cell leukemia or B-cell lymphoma
permanent cell lines with 10 of them having TP53 mutation and 24 primary CLL
cultures with 12 of them having TP53 mutation (PBMNC containing >85% of
CLL lymphocytes). The inhibitors were following: SCH900776 (racemic iso-
form, 200 nmol) for Chk1 and NU7026 (10 µmol) for DNA-PK. After 2h pre-incu-
bation with inhibitors, fludarabine was administered at four different concentra-
tions (assessed individually for cell lines - see Results, and 25; 6.25; 1.6 and
0.4 µg/mL for CLL cultures). Cell viability was measured by the metabolic WST-
1 assay (Roche). The sensitization effect was evaluated if appearent in at least
two bordering concentrations using two-way analysis of variance (ANOVA).
Results: The detailed TP53 status (deletion and/or mutation presence) was
assessed for all used cell lines and primary cultures by I-FISH and by the yeast
functional analysis with subsequent sequencing. Concentrations of fludarabine
ranged from 20 to 0.125 µg/mL in the tested cell lines, with those having TP53
defects being obviously more resistant. The Chk1 inhibitor on its own exhibit-
ed none or only negligible effect on cell viability (≥90% in comparison with
untreated control). The significant sensitization effect (P<0.01) was observed
in 5/10 (50%) mut-TP53 cell lines and 1 out of 5 (20%) wt-TP53 cell lines. By
contrast, no sensitization effect was observed in tested primary CLL cultures.
The DNA-PK inhibitor on its own reduced a viability in most of the cultures
(average 73%). The sensitization effect (P<0.01) was apparent in 2/10 (20%)
mut-TP53 cell lines and none out of 5 wt-TP53 cell lines. Similarly to cell lines,
also some primary CLL cultures responded to DNA-PK sensitization: positive
effect was observed in 4/12 (33%) TP53-defected samples and none out of 12
wt cultures. Using western blot for phosphorylated histone H2AX (γH2AX), we
verified that both Chk1 and DNA-PK sensitization was mediated through
enhanced accumulation of DNA damage (dsDNA breaks). 
Summary and Conclusions: Our work shows that both Chk1 kinase inhibi-
tion and DNA-PK inhibition may represent feasible approach how to eliminate
some aggressive leukemia and lymphoma cells. Some other cultures remain,
however, inert to the sensitization. Concerning primary non-dividing CLL cells,
we confirm that the DNA-PK approach might be promising. Our preliminary data
suggests that Chk-1 inhibition should be tested in CLL cells after these are stim-
ulated to proliferation. The work was supported by the project FNUSA-ICRC
(CZ.1.05/1.1.00/02.0123), MUNI/A/0784/2012, and NT13519-3.

P972

POLYMORPHISMS OF MULTIDRUG RESISTANCE TRANSPORTER
(ABCG2 AND ABCB1) GENES IN PATIENTS WITH ACUTE MYELOID
LEUKAEMIA
H Andrikovics1,*, M Koszarska1, A Bors1, N Papp1, D Czifra1, O Csacsovsz-
ki2, A Batai2, E Adam2, A Kozma2, N Lovas2, A Sipos2, J Dolgos2, S Fekete2,
P Remenyi2, B Sarkadi3, A Tordai2, T Masszi2

1Laboratory of Molecular Diagnostics, Hungarian National Blood Transfusion
Service, 2Department of Hematology and Stem Cell Transplantation, St. Istvan
and St. Laszlo Hospital, 3Hungarian National Blood Transfusion Service,
Budapest, Hungary

Background: ATP-binding cassette (ABC) transporters such as P-glycoprotein
(encoded by the ABCB1 gene) and breast cancer resistance protein (ABCG2),
appear to be expressed in hematopoietic stem cells, and presumed to play a
protective role against a broad spectrum of toxic substrates. ABC-transporters
may also be responsible for the efflux of small lipophylic substrates, such as
steroids, and their expression may play a regulatory role in inducing growth,
differentiation or apoptosis. Alteration in the putative physiological function of
ABC-transporters may result in hematopoietic stem cell disorders. In addition,
both ABC-transporters have been linked to drug resistance mediating the efflux
of several cytotoxic substances.
Aims: To investigate common single nucleotide polymorphisms with function-
al consequences in ABCB1 and ABCG2 genes, whether they influence the
predisposition to haematopoietic stem cell disorders and contribute to the devel-
opment of chemotherapy resistance in patients with acute myeloid leukemia
(AML).
Methods: 395 AML patients (185 males/210 females; median age: 50; range:
16-93 years) diagnosed and followed between 2001-2009 were enrolled in the
study. Remission and relapse rates and survival were analyzed for 328 patients
younger than 60 years and treated with curative intention. Single nucleotide
polymorphisms of ABCG2 (c.34G>A and c.421C>A) and ABCB1 (c.3435C>T)
were analysed from genomic DNA samples of 390 AML patients and 204
healthy controls by LightCycler allele discrimination technique.
Results: Allele frequencies (AF) were not different in AML patients as a whole
cohort compared to controls (c.34G>A AF±95%CI: 4.2±1.4% in AML vs.
3.9±1.9% in controls; c.421C>A: 8.1±2.0% in AML vs. 10.0±3.0% in controls;
c.3435C>T AF±95%CI: 49.6±3.6% in AML vs. 49.8±5.0% in controls). On the
other hand, AML subgroup analysis revealed that AML1-ETO [t(8;21)(q22;q22)
translocation] positive patients (n=18) showed higher c.34G>A AF
(16.7±12.4%) compared to control individuals (P=0.02). Among AML patients
younger than 60 years receiving daunorubicin based induction chemotherapy
(n=256), ABCG2 c.421C>A carriers (CA+AA genotypes) displayed longer over-
all (48-month OS: 42.5±8.1% vs. 28.4±3.1%; P=0.072) and disease free sur-
vival (48-month DFS: 38.3±8.3% vs. 26.0±3.1%; P=0.048) compared to indi-
viduals carrying the major allele (CC genotype). Early death due to toxicity,
resistant disease, remission and relapse rates were not different between
ABCG2 c.421C>A carriers and major allele carriers. ABCB1 polymorphism
tested in this study did not alter disease predisposition or treatment outcome.
Summary and Conclusions: Our results suggest that common ABCG2 poly-
morphisms might influence AML predisposition and treatment outcome differ-
entially depending on AML genetic background or chemotherapy applied.

P973

INHIBITION OF PI3K/MTOR OVERCOMES NILOTINIB RESISTANCE IN
BCR-ABL1 POSITIVE LEUKEMIA CELLS
J Ding1,*, J Romani1, M Zaborski1, S Nagel1, H Drexler1, H Quentmeier1
1Leibniz-Institute DSMZ, Braunschweig, Germany

Background: Chronic myeloid leukemia (CML) is a cytogenetic disorder result-
ing from expression of the Philadelphia chromosome (Ph), that is, the t(9;22) chro-
mosomal translocation and the formation of the BCR-ABL1 fusion protein. Tyro-
sine kinase inhibitors (TKI), such as imatinib and nilotinib, have emerged as lead-
ing compounds to treat CML. Translocation t(9;22) does not only occur in CML,
20-30% of acute lymphoblastic leukemia (ALL) are also found with expression of
Ph. However, TKI are not comparably effective for the treatment of Ph+ ALL.
BEZ235, a dual inhibitor of PI3K/mTOR, shows broad preclinical anti-leukemia
activity in vitro and in vivo and is currently undergoing clinical evaluation.
Aims: The aim of this study was to investigate TKI resistance mechanisms and
sensitization of Ph+ tumor cells to TKI treatment.
Methods: Cell apoptosis was investigated by flow cytometry with annexin
V/propidium iodide (PI) staining. Quantitative RT-PCR was used to check
mRNA level and protein level was analyzed by Western blot. Cleavage of cas-
pase 3 and PARP was also assessed by Western blot. Cell cycle arrest assay
was carried out using flow cytometry with PI staining.
Results: The Ph+ cell lines JURL-MK2 and SUP-B15 were used in this study.
The annexin V/PI assay revealed that nilotinib induced apoptosis in JURL-
MK2 cells, but not in SUP-B15 cells. There was no mutation in the tyrosine
kinase domain of BCR-ABL1 in cell line SUP-B15. Consequently, the cells
were not generally irresponsive to TKI, evidenced by dephosphorylation of
the BCR-ABL1 downstream target STAT5. The resistance to apoptosis after
nilotinib treatment was accompanied by the constitutive and nilotinib irre-
sponsive activation of the PI3K pathway. Treatment of SUP-B15 with the
dual PI3K/mTOR inhibitor BEZ235 alone induced apoptosis in a low percent-
age of cells. Combination of nilotinib and BEZ235 led to a synergic apoptot-
ic effect in SUP-B15 cells. Caspase3 and PARP cleavage confirmed that
apoptosis was induced after combined treatment. The main effect of
PI3K/mTOR inhibition and reason for apoptosis in the nilotinib resistant cells
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was the block of the translational machinery, leading to the rapid down-reg-
ulation of anti-apoptotic protein MDM2.
Summary and Conclusions: In conclusion, the results demonstrated that
BEZ235 overcomes nilotinib resistance to apoptosis in SUP-B15 cells through
translational down-regulation of MDM2. The current findings suggest that
MDM2 may be a therapeutic target to sensitize TKI-resistant BCR-ABL1 posi-
tive leukemia cells.

P974

ACTIVITY OF ABL1 KINASE INHIBITOR, IMATINIB AND THE JAK KINASE
INHIBITOR TG101348: THE TARGETED THERAPY FOR RESIDUAL BCR-
ABL POSITIVE LEUKEMIA CELLS
S Okabe1,*, T Tauchi1, S Katagiri1, Y Tanaka1, K Ohyashiki1
1TOKYO MEDICAL UNIVERSITY, Shinjuku-Ku, Japan

Background: ABL kinase inhibitor, imatinib is highly effective therapy against
chronic myeloid leukemia (CML) patients. However, imatinib is not curative for
most CML patients. Residual CML cells are present in bone marrow microen-
vironment. Bone marrow microenvironment is a source of soluble factors such
as cytokine and regulates the proliferation of leukemia cells. The hematopoiet-
ic cytokine receptor signaling is mediated by tyrosine kinases termed Janus
kinases (Jaks) and downstream transcription factors, signal transducers and
activators of transcription (STATs). Jak-STAT signaling is also activated in CML
cells. One of the Jak kinase inhibitor, TG101348 (SAR302503) is an orally
available inhibitor of Jak2 and developed for the treatment of patients with
myeloproliferative diseases.
Aims: Combination therapy using a BCR-ABL tyrosine kinase inhibitors and a
Jak inhibitor, TG101348may help prevent stroma-associated drug resistance-
and these approaches may be expected to improve the outcomes of CML
patients.
Methods: In this study, we investigated the ABL tyrosine kinase inhibitor, ima-
tinib and TG101348 efficacy by using the BCR-ABL positive cell lines, K562 and
primary CML samples when leukemic cells were protected by the feeder cell
lines (HS-5 and S9).
Results: 72 hours treatment of imatinib exhibits cell growth inhibition and
induced apoptosis against K562 cells in a dose dependent manner. However,
the treatment of imatinib exhibits cell growth inhibition partially against K562
cells in the presence of HS-5 conditioned media. Treatment of TG101348 did
not exhibit cell growth inhibition against K562 cells directly. However, the com-
bination treatment with imatinib and TG101348 abrogated the protective effects
of HS-5 conditioned media in K562 cells. We next investigated the intracellu-
lar signaling of imatinib and TG101348. Phosphorylation of BCR-ABL, Crk-L
was not reduced after TG101348 treatment. However, phosphorylation of BCR-
ABL, Crk-L was significantly reduced and increased apoptosis after combina-
tion treatment with imatinib and TG101348. We next investigated the efficacy
between imatinib and TG101348 by using CD34 positive primary CML samples.
The treatment of imatinib exhibits cell growth inhibition partially against CD34
positive CML samples in the presence of feeder cells. Combined treatment of
CD34 positive primary samples with imatinib and TG101348 caused signifi-
cantly more cytotoxicity and induced apoptosis. We also found that mitogen-
activated protein kinase (MAPK) was also inhibited by imatinib and TG101348
treatment. We next investigated the intracellular signaling of imatinib and
TG101348 by using the CD34 positive primary samples. Phosphorylation of
BCR-ABL, Crk-L was significantly reduced and increased apoptosis after treat-
ment with imatinib and TG101348. Moreover, combination of imatinib and
TG101348 inhibited the colony growth of Ph-positive primary samples. We also
investigated the TG101348 activity against feeder cell. Phosphorylation of
STAT5 was reduced by TG101348 in a dose dependent manner. The cytokine
production was analyzed by using cytokine array systems. The cytokine pro-
duction such as granulocyte macrophage colony-stimulating factor (GM-CSF)
from HS-5 was also reduced by TG101348 treatment.
Summary and Conclusions: Data from this study suggested that administra-
tion of the imatinib and Jak inhibitor, TG101348 may be a powerful strategy
against stroma-associated drug resistance of Ph-positive leukemia cells and
enhance cytotoxic effects of imatinib in those residual CML cells.

P975

TP53 MUTATIONS BUT NOT ATM MUTATIONS ASSOCIATE WITH HIGH-
ER IN VITRO RESISTANCE OF CLL CELLS TO RITUXIMAB
L Sebejova1,2,*, M Sramek1, Z Jaskova2, J Malcikova1,2, V Navrkalova1,2,
M Borsky1, M Doubek1,2, J Mayer1,2, S Pospisilova1,2, M Trbusek1,2
1University Hospital Brno, 2Central European Institute of Technology, Brno,
Czech Republic

Background: TP53 and ATM defects have been associated with inferior out-
come in chronic lymphocytic leukemia (CLL). The response of corresponding
patients to conventional chemotherapy is usually poor. Monoclonal antibodies
targeted to leukemic cells are supposed to act primarily independently on apop-
tosis induction and should, therefore, bypass a block imposed by the TP53 or
ATM inactivity. Despite that, treatment outcome using rituximab on its own or

in combination with chemotherapy is usually unsatisfactory among TP53-affect-
ed patients. This can be accounted either to a higher primary resistance to rit-
uximab or to a faster and more aggressive relapse.
Aims: To compare in vitro primary response of CLL cells with well defined
TP53 and ATM defects to rituximab. 
Methods: Deletions 17p and 11q were detected by I-FISH; TP53 mutations
were identified by yeast functional analysis and direct sequencing; ATM muta-
tions were captured through resequencing microarray. All selected aberrant
samples harbored complete p53 or ATM inactivation as evidenced by defec-
tive response to IR and doxorubicin; by contrast, all selected wild-type samples
were functioning in these tests. The analysis of CLL cells sensitivity to rituximab
was performed on 70 characterized samples using a metabolic WST-1 assay;
20% active human serum was added to allow cell lysis by complement; non-
specific immunoglobulin was used as a negative control in all samples. The abil-
ity of rituximab to induce apoptosis under our experimental conditions was ver-
ified by flow-cytometry using propidium iodide vs. annexin V measurement. 
Results: The following main observations have been made: (1) Concentration
of 10 μg/mL was sufficient for rituximab in vitro testing; higher concentrations
(20 and 30 µg/mL) showed the same effect in all cultures; (2) Final viability of
tested cultures ranged from 45% to 100% in comparison with untreated con-
trol; all cultures were inert to non-specific immunoglobulin. There were clear dif-
ferences in sensitivity to rituximab between the tested genetic groups; the TP53-
mutated group (n=27 samples) was substantially more resistant than both wild-
type samples (n=31) (P=0.04) and especially than ATM-mutated samples
(n=12) (P=0,017; Wilcoxon test) (3) rituximab used at concentration of 10 μg/mL
(and without active serum) was able to induce apoptosis (annexin V positivity)
after 24 h treatment in tested cultures. 
Summary and Conclusions: Our results showing significantly different response
to rituximab for CLL cells harboring TP53 mutation vs. those harboring ATM
mutation were quite unexpected, especially because active serum was assumed
to allow the lysis by complement. This observation indicates that apoptosis might
play important role during primary CLL cells response to rituximab.
This work was supported by grant NT13519-4/2012 by IGA Ministry of Health,
Czech Republic and by project MUNI/A/0723/2012.
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EVIDENCE THAT THE PREGNANE X AND RETINOID RECEPTORS PXR,
RAR AND RXR MAY REGULATE TRANSCRIPTION OF THE IMATINIB
TRANSPORTER HOCT1 EXPRESSION IN CHRONIC MYELOID
LEUKAEMIA CELLS
G Austin1, A Holcroft1, N Rinne1, L Wang1,2,*, R Clark1
1Section of Haematology, Department of Molecular and Cancer Medicine, the
University of Liverpool, 2Department of Haematology, Royal Liverpool Univer-
sity Hospital, Liverpool, United Kingdom

Background: The expression and activity of the imatinib uptake transporter
human organic cation transporter 1 (hOCT1; SLC22A1) is an independent pre-
dictor of response to imatinib treatment in chronic myeloid leukaemia (CML)
patients. It has been recently shown by our group that peroxisome proliferator-
activated receptors (PPAR) activation can increase the killing effect of imatinib
in CML cells, due to upregulated hOCT1 gene expression and imatinib uptake.
Aims: To investigate the role, if any, of activation of nuclear receptors other than
PPAR in the transcriptional regulation of hOCT1 in CML cells.
Methods: The CML cell line KCL22 (chosen because of its low basal hOCT1
expression) was cultured and treated for 16 hours with agonists for adopted
orphan receptors and endocrine receptors including Pregnane X receptor
(PXR), Constitutive androstane receptor (CAR), Farnesoid X receptor alpha
(FXRalpha), Liver X receptor alpha (LXRalpha), Retinoid acid receptor (RAR),
Retinoid X receptor (RXR), Glucocorticoid receptor (GR), Oestrogen receptor
(ER), Androgen receptor (AR), Mineralocorticoid receptor (MR), Vitamin D
receptor (VDR), Progesterone receptor (PR) and Thyroid hormone receptor
(TR). 3-6 replicate experiments were performed for each receptor. Fresh periph-
eral blood mononuclear cells from 9 cases of newly diagnosed untreated chron-
ic phase CML patients were treated with agonists for nuclear receptors. A stan-
dard MTT assay was used to define the optimal treatment doses of each recep-
tor that had no effect on cell viability. hOCT1 gene expression levels were
measured using real-time quantitative RT-PCR on a LightCycler.
Results: In KCL22 cells, it was found that the PXR agonists Rifampin,
T0901317 and SR12813 increased hOCT1 expression by an average of 29.4,
3.28 and 2.99 fold above untreated control levels respectively (P<0.05 for
Rifampin and T0901317, P=0.07 for SR12813, Wilcoxon rank test). hOCT1
expression was increased 2.9 fold compared with untreated control after KCL22
cells were treated with the RAR and RXR agonist 9-cis retinoic acid, although
this effect had borderline significance (P=0.07). Treatment with agonists for
the rest of the nuclear receptors did not significantly alter the hOCT1 expres-
sion in KCL22 cells. In peripheral blood mononuclear cells from newly diag-
nosed untreated chronic phase CML patients, the PXR agonist SR12813 sig-
nificantly increased hOCT1 expression by 1.6 fold compared with untreated
control (P=0.04, Wilcoxon rank test, n=5). However, unlike the findings in
KCL22 cells, there was no change after treatment with the alternative PXR
agonist Rifampin (P>0.05, n=9). hOCT1 expression was also significantly
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upregulated by the RAR agonist All-trans-retinoic acid (ATRA) and the RAR and
RXR agonist 9-cis retinoic acid by 1.7 and 2.5 fold above untreated control
(P=0.04 for both; n=5; Wilcoxon rank test). Agonists for FXRalpha, LXRalpha,
GR, ER, AR, MR and PR were also tested and showed no significant effect on
hOCT1 expression in these primary CML cells, in concordance with the find-
ings in KCL22 cells.
Summary and Conclusions: It is shown here that PXR, RXR and RAR may
play important roles in the transcriptional regulation of the hOCT1 gene in CML
cells. Further study is needed to explore the potential effects of agonists of PXR,
RXR and RAR on imatinib uptake and cell killing in combination with imatinib
in CML cells.

P977

THE ROLE OF CYP2J2 IN CYCLOPHOSPHAMIDE METABOLISM
I El-Serafi1,*, P Afsharian2, Z Potácová 1, Y Terelius3, A Moshfegh4, M Has-
san1
1Department of Laboratory Medicine, Karolinska Institutet, Huddinge, Sweden,
2Department of Genetics, Royan Institute, Tehran, Iran, Islamic Republic of
Korea, 3R&D, Medivir AB, Huddinge, 4Department of Oncology-Pathology,
Karolinska Institutet, Solna, Sweden

Background: Cyclophosphamide (CP) is an alkylating agent that is used in
high doses in the treatment of hematological malignancies and solid tumors and
in the conditioning regimen before stem cell transplantation. It is also a potent
immuno-suppressive agent that is used in low doses for the treatment of
rheumatoid arthritis, systemic lupus erythematosus and other autoimmune dis-
eases. CP alkylates DNA at N7 (guanine) of the imidazole ring and trigger
apoptosis by the formation of Guanine- Adenine intrastrand crosslinks. CP is
a prodrug that is converted through cytochrome P450 (CYP) in the liver to 4-
hydroxycyclophosphamide (4-OH-CP) which is the main active metabolite (90%
of the total CP). CYP2B6 was reported to metabolize about 90% of the total
CP. However, other enzymes such as CYP2A6, CYP2C8, CYP2C9, CYP2C19
and CYP3A4 were also reported to be involved in the bioactivation of CP.
CYP2J2 in human is involved in metabolic transformation of xenobiotics. It is
encoded by the CYP2J2 gene that has been mapped on the short arm of chro-
mosome 1. It is mainly expressed in intestine and cardiovascular system with
low expression level in the liver. CYP2J2 has been reported to metabolize sev-
eral drugs despite that its role in drug metabolism is not yet fully understood.
CYP2J2 can contribute to drug metabolism in the extrahepatic tissues, partic-
ularly the intestine, and may be the main enzyme responsible for first-pass
metabolism for certain drugs.
Aims: To determine the role of CYP2J2 in cyclophosphamide metabolism.
Methods: Eleven patients went through HSCT and were conditioned with CP
and total body irradiation. Blood samples were collected and analyzed before
conditioning start and at 0.5,1,2,4,6, 8 hr after CP infusion then one sample
before the start of CP second dose and another sample 6hr after the infusion.
Gene array and genotyping were carried out using Nimblegen gene expression
arrays while GeneSpirng GX 12.0 software was used for analysis. CP and 4-
OH-CP concentrations were determined using high performance liquid chro-
matography (HPLC) with UV detector for CP and fluorescence detector for 4-
OH-CP. Pharmacokinetics was analyzed using WinNonLin software. The clin-
ical outcome including engraftment, rejection, chimerism, transplantation-relat-
ed morbidity and mortality and relapse have been evaluated.
To confirm the findings, microsomes containing cDNA-expressed human
CYP2J2 were incubated with different concentrations of CP (0-50 mM). Micro-
somes were incubated for one hour and reaction was terminated by adding
equal volume of acetonitrile (ACN). 4-OH-CP concentrations were measured
as previously mentioned using HPLC with fluorescence detector.
Results: All patients showed high expression of CYP2J2 mRNA (over 2-folds
higher than their level before the start of conditioning). However, high inter-indi-
vidual variation was observed for gene expression which most probably can be
explained by the different polymorphic forms of CYP2J2 gene. The gene
expression variability was in proportion to the ratio of 4-OH-CP/CP areas under
curves (AUCs) indicating that CYP2J2 may play a major role in CP metabolism.
No correlation between diagnosis and/or other clinical data and the results of
CYP 2J2 was observed.
In-vitro results have confirmed that CP was metabolized through CYP2J2
microsomes. Vmax/Km was 8.98 mL/min/ pmol P450 after incubation in quad-
ruplicates. These results are in agreement with our previous findings for CYP
2B6.
Summary and Conclusions: This investigation showed that CYP2J2 gene
is uP-regulated during the treatment with cyclophosphamide which indicat-
ed that CYP2J2 is induced by CP and might be involved in CP metabolism.
The results obtained from in-vitro incubations have confirmed the in-vivo
results. The present results may help to better understanding of cyclophos-
phamide metabolism especially in the extrahepatic tissues and hence lead
to new strategies for personalized dosing with increased safety and
decreased drug-drug interactions.

P978

ABCB1 HAPLOTYPE IS ASSOCIATED WITH ALTERATIONS IN FUNC-
TIONAL ACTIVITY OF P-GP AND AFFECTS MAJOR MOLECULAR
RESPONSE IN CHRONIC MYELOID LEUKEMIA PATIENTS TREATED
WITH STANDARD-DOSE OF IMATINIB
D Vivona1,*, L Lima1, Alice Rodrigues2, C Bueno1, M Chauffaille3, C Chiattone4,
V Hungria4, E Guerra-Shinohara1
1Departament of Clinical Chemistry and Toxicology, 2Institute of Biomedical
Sciences, University of São Paulo, 3Discipline of Hematology, Federal Univer-
sity of São Paulo, 4Department of Hematology and Oncology, Santa Casa
Medical School, Sao Paulo, Brazil
Background: Despite the excellent results of Imatinib Mesylate (IM) treatment
in CML patients, some individuals develop resistance due to impaired bioavail-
ability. IM interacts with membrane transporters such as ABCB1 (P-gp) and
SLC22A1. It was demonstrated that haplotype for ABCB1
c.1236C>T/c.3435C>T/c.2677T>A polymorphisms strongly affect the second-
ary structure of ABCB1 mRNA and its activity. These modifications could affect
the efflux transporter activity and response to treatment with IM.
Aims: The aim of this study was to investigate the P-gp functional activity in
peripheral blood mononuclear cells from CML patients with different haplo-
types for ABCB1 c.1236C>T, c.3435C>T and c.2677TG>T polymorphisms.
Methods: Twenty eight patients in chronic phase of CML were selected accord-
ing to haplotypes for ABCB1 c.1236C>T, c.3435C>T and c.2677G>T polymor-
phisms. Ten patients with ABCB1 1236CC/3435CC/2677GG haplotype com-
prised the wild-type group and 18 patients carriers of haplotypes with at least
one mutated allele in each genotype for three ABCB1 polymorphisms (10
patients with 1236CT/3435CT/2677GT and 8 with 1236TT/3435TT/2677TT)
comprised the mutated group. All patients were in chronic phase of CML, treat-
ed with a standard dose of IM (400 mg/day) for a mean time of 63.5±12.6
months and with complete cytogenetic response. Major molecular response
(MMR) was defined as a reduction of BCR-ABL1 transcripts levels to ≤0.1% in
the peripheral blood standardized on the International scale. Complete molec-
ular response (CMR) was defined as a reduction to ≤0.0032% BCR-ABL1 tran-
scripts levels. Real-Time PCR was performed to evaluate the ABCB1 and
SLC22A1 mRNA expression using GAPDH gene as control. P-gp functional
activity was determinated by rhodamine123 efflux assay. Analysis of P-gp
expression and functional activity were performed by flow cytometry.
Results: P-gp activity in wild-type group was higher than in mutated group
(59.1 vs 38.3%; P=0.001).The groups of haplotypes had no difference in
SLC22A1, ABCB1 mRNA and P-gp expression. Patients who did not achieve
MMR showed a higher rate of efflux mediated by P-gp compared with individ-
uals who did not achieve this response (64.7% vs. 45.7%, P=0.001). All patients
who did not achieve MMR presented efflux above 60%.Unlike MMR, no asso-
ciation was found for CMR. Higher levels of SLC22A1 mRNA were found in
patients who achieved MMR (P=0.042). The ABCB1 mRNA expression showed
a positive and strong correlation with P-gp expression (r=0.747; P=0.001).P-
gp activity had positive and moderate correlation (r=0.570; P=0.001), where-
as SLC22A1 mRNA expression showed negative and moderate correlation
with BCR-ABL1 transcripts (r=-0.407; P=0.032).
Summary and Conclusions: ABCB1 mRNA and P-gp expression were sim-
ilar in haplotypes groups for c.1236C>T, c.3435C>T and c.2677G>T polymor-
phisms, however, patients with the 1236CT/3435CT/2677GT and
1236TT/3435TT/2677TT haplotypes exhibit less efflux mediated by P-gp pre-
senting highest frequency of MMR, probably due to higher intracelullar concen-
trations of IM.

P979

DIAGNOSTIC AND THERAPEUTIC POTENTIALS OF EXPRESSION LEV-
ELS OF BIOACTIVE SPHINGOLIPID GENES IN NEWLY DIAGNOSED AND
DRUG-RESISTANT CHRONIC MYELOID LEUKEMIA PATIENTS
Y Baran1,*, M Yandim1, I Kozanoglu2, H Ozdogu2, O Piskin3, M Ozcan3,
G Saydam4, F Sahin4, F Avcu5, A Ural6
1Molecular Biology and Genetics, İzmir Institute of Technology, Izmir, 2Depart-
ment of Hematology, Baskent University, Adana Teaching and Medical
Research Center, Adana, 3Department of Hematology, Dokuz Eylul Universi-
ty, 4Department of Hematology, Ege University, Izmir, 5Department of Hema-
tology, Gulhane Medical School, 6Department of Hematology, BAYINDIR HOS-
PITAL, Ankara, Turkey

Background: Ceramide is an important apoptotic sphingolipid that affects
vital cell signaling pathways such as growth, proliferation, apoptosis, senes-
cence, migration, and cell cycle arrest. de novo synthesis of ceramide is car-
ried out by Ceramide synthase gene family (CerS1-6). Glucosylceramide
synthase (GCS) and sphingosine kinase-1 (SK-1) are powerful anti-apoptot-
ic molecules triggering cell proliferation and division, and also repressing
apoptosis.
Aims: In this study, we aimed to investigate expression levels of bioactive
sphingolipid genes in bone marrow samples of newly diagnosed CML patients;
imatinib-, nilotinib-, or dasatinib-resistant CML patients; and CML patients
showing minimum hematological response to imatinib, nilotinib or dasatinib, and

404 | haematologica | 2013; 98(s1)

18th Congress of the European Hematology Association



then examine the correlation between the changes in expression levels and pro-
gression of CML.
Methods: Mononuclear cells from bone marrow are seperated in these groups
of CML patients by Ficoll Paque method. Total RNAs of mononuclear cells
were isolated, and then converted to cDNA by reverse transcription. Expres-
sion levels of BCR/ABL, CerS1-6 genes, GCS and SK-1 genes were analyzed
by real-time PCR. Thirtyfive patients were involved in this study (7 newly diag-
nosed, 5 imatinib resistant, 4 dasatinib resistant, 2 nilotinib resistant, 12-, 3-,
and 2 showing minimum hematological response to imatinib, dasatinib, and
nilotinib respectively.
Results: Expression levels of CerS1, CerS2, Cers4, Cers5, and CerS6 genes
were increased significantly in CML patients showing minimum hematological
response to nilotinib treatment and in imatinib-treated CML patients than new-
ly-diagnosed and drug-resistant CML patients. On the other hand, expression
levels of GCS and SK-1 genes were significantly higher in drug-resistant
patients than that of the newly-diagnosed CML patients and drug-treated
patients showing minimum hematological response.
Summary and Conclusions: We previously demonstrated that enforced
expression of CerS1 gene or application of ceramide mimetics increased apop-
totic effects of tyrosine kinase inhibitors with a strong synergism in CML cells
while inhibition of GCS and SK-1 synergistically increased TKI-induced cell
death. We also previously determined that SK-1 regulates expression and pro-
tein stability of BCR/ABL. In conclusion, the results of this study confirmed and
showed for the first time a significant correlation between the expression lev-
els of bioactive sphingolipid genes and the sensitivity or resistance of CML
patients to TKIs. A correlation between expression levels of SK-1 and BCR/ABL
was also determined. Taking together, all these data showed that expression
levels bioactive sphingolipids might be novel markers in determination of the
resistancy in CML patients. More importantly, bioactive sphingolipids could be
novel targets for the effective treatment of resistant CML patients.
This study was supported by TUBITAK with the Project number 111S391 to Y.B.

Novel therapeutics, targeted therapies and gene
therapy
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SMO INHIBITOR SPECIFICALLY TARGETS THE HEDGEHOG PATHWAY
AND REVERTS THE DRUG-RESISTANCE OF LEUKEMIC STEM CELLS
V Guadagnuolo1,*, C Papayannidis1, E Ottaviani1, I Iacobucci1, C Terragna1,
M Martello1, A Ferrari1, F Cattina2, E imbrogno1, A di rorà1, M Abbenante1,
S Paolini1, C Sartor1, S Parisi1, G Martinelli1
1Institute of Hematology “L. e A. Seràgnoli”, Bologna, Italy, bologna, 2universi-
ty of brescia, brescia, Italy

Background: Hedgehog (Hh) pathway activation contributes to leukemia devel-
opment and growth and its inhibition is likely to offer an efficient therapeutic oppor-
tunity. SMO inhibitor (SMOi), Hh pathway inhibitor, is a new selective inhibitor of
leukemia self-renewal and is currently being evaluated in clinical trials.
Aims: In this study we explored the ‘in vitro’ and ‘ex vivo’ activity of SMOi, as
single-agent or in combination with conventional chemioterapy, and we inves-
tigated potential biomarkers of functional inhibition.
Methods: We studied CD34+ Leukemia Stem cells (LSCs) collected before and
after 28 days treatment in a phase I dose escalation protocol enrolling select-
ed hematological malignancies (MF, MDS, CML-BP, CMML and AML). We
were able to collect and separate highly purified (98%) bone marrow CD34+
cells from 5 AML,1 MF and 2 CML patients (pts) by immunomagnetic separa-
tion, and analysed them for Gene Expression Profile (GEP) (Affimetrix HG-
U133 Plus 2.0) with Partek Genomics Suite and software GeneGo.
Results: The GEP analysis on CML pts showed that 1197 genes were differen-
tially expressed between CD34+ cells collected before and after 28 daysof SMOi
dose finding oral therapy and among these mostly were related to Hh signalling
(P-value 0.03), providing further evidences that SMOi really therapeutically targets
the Hh pathway. Regarding genes involved in Hh signaling pathway, Gas1 and
Kif27 were strongly upregulated (P-value 0.01 and 0.02 respectively), suggesting
that they may work as biomarkers of activity. Moreover, analysis performed on AML
patients, with Partek Genomic Suite and GeneGo, showed that 589 genes were
differentially expressed between CD34+ cells collected before and after 28 daysof
SMOi dose finding oral therapy and among these mostly were related to Hh sig-
nalling (P-value 0.0002), providing further evidences that SMOi really therapeuti-
cally targets the Hh pathway. Regarding genes involved in Hh signaling pathway,
Casein Kinase I, Gli3 and β-catenin were strongly down-regulated (P-value 0.012,
0.012 and 0.043 respectively. Other genes were differentially expressed after ‘ex-
vivo’ treatment with SMOi as compared to the baseline: we observed a down-reg-
ulation of Bcl2 (fold change -1.03004), ABCA2 (fold change -1.08966), Gli1 (fold
change -1.0775), Smo (fold change -1.07702), and an upregulation of Gli2 (fold
change 1.08191). The GEP results for Gli1, Gli2 and Smo were confirmed by RT-
PCR. This analysis included also Gli3, Abcb1 and Abcg2 genes. To investigate
the ‘in vitro’ efficacy of SMOi we treated MOLM-13, HL-60, KG1a, BV-173, SUPB-
15 and K562 cell lines with increasing concentration of SMOi (10 nM - 100 μM)
for up to 72 hours. SMOi had no efficacy on cell viability. Consistent with the WST-
1 results, AnnexinV/PI staining analysis did not show any apoptosis process at the
same time points. SMOi had no efficacy on cell viability on primary cells from
healthy donors. To support the ‘ex vivo’ data we have confirmed ‘in vitro’ that
SMOi specifically targets and down-regulates the Hh Pathway by Real Time PCR
and Western Blot, as soon as 48 hrs of incubation with SMOi (10 μM). We treat-
ed K562 cell line (Tirosin Kinase (TK)-resistant) with SMOi (10 μM) in combina-
tion with Nilotinib, Imatinib, and Bosutinib (1 μM). We observed a synergistic and
additive effect by WST-1 assay and AnnexinV/PI staining analysis, suggesting
that SMOi reverts the chemio resistance mechanism of K562 to TKs.
Summary and Conclusions: SMOi specifically targets the Hh Pathway in
CD34+ cells, suggesting that Hh inhibition may impair LSC maintenance. New
potential biomarkers (Gas1 and Kif27) were identified. ‘In vitro’ treatment with
SMOi did not show efficacy neither apoptosis and in the viability. Therefore, the
combination of SMOi with TK inhibitors or conventional chemotherapy could
represent a valid new therapeutic approach in these haematological malignan-
cies. Work supported by European LeukemiaNet, FIRB 2008, AIRC, AIL,
COFIN, University of Bologna and BolognAIL. 
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A PHASE3, RANDOMIZED, DOUBLE BLIND, PLACEBO CONTROLLED,
MULTI CENTER STUDY (ENGAGE) TO INVESTIGATE THE EFFICACY AND
SAFETY OF ELIGLUSTAT IN PATIENTS WITH GAUCHER DISEASE TYPE
1: 9 MONTH RESULTS
E Lukina1,*, M Dridi2, D Amato3, H Baris4, M Dasouki5, M Ghosn6, A Mehta7,
S Packman8, G Pastores9, M Petakov10, S Assouline11, M Balwani12, S Danda13,
E Hadjiev14, P Mistry15, A Ortega16, S Shankar17, M Solano18, S Marulkar19,
J Peterschmitt19
1Hematology Research Center, Moscow, Russian Federation, 2Hopital la Rab-
ta, Tunis, Tunisia, 3Mount Sinai Hospital, Toronto, Canada, 4Rabin Medical
Center, Petach Tikvah, Israel, 5University of Kansas Hospital, Kansas City,
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United States, 6Hôtel-Dieu de France University Hospital, Beruit, Lebanon,
7The Royal Free Hospital, London, United Kingdom, 8UCSF School of Medi-
cine, San Francisco, 9New York University School of Medicine, New York, Unit-
ed States, 10Clinical Center of Serbia, Belgrade, Serbia, 11Jewish General
Hospital, Montreal, Canada, 12Mt. Sinai Hospital, New York, United States,
13Christian Medical College, Tamil Nadu, India, 14University Hospital Alexan-
drovska, Sofia, Bulgaria, 15Yale University School of Medicine, New Haven,
United States, 16OCA Hospital, Monterrey, Mexico, 17Emory University, Atlanta,
United States, 18Hospital San Jose, Bogota, Colombia, 19Genzyme, a Sanofi
company, Cambridge, United States

Background: In Gaucher disease type 1 (GD1), acid-beta-glucosidase defi-
ciency leads to accumulation of glucosylceramide in tissue macrophages
(Gaucher cells). Clinical manifestations include hepatosplenomegaly, anemia,
thrombocytopenia and skeletal disease. Eliglustat, a novel oral substrate reduc-
tion therapy, is in late-stage development for the treatment of GD1. ENGAGE
(NCT00891202), a Phase 3 registration trial, is a randomized, double-blind,
placebo-controlled, multinational trial to investigate the efficacy and safety of
eliglustat in untreated GD1 patients.
Aims: We present the results of the primary analysis period of the ENGAGE trial.
Methods: A total of 40 patients (mean age: 31.8 years; 20 males, 20 females)
meeting the main entry criteria for splenomegaly and either thrombocytopenia
or anemia or both were enrolled. Patients were stratified by spleen volume and
randomized 1:1 to receive eliglustat (50 or 100 mg twice daily depending on
plasma levels) or placebo. Efficacy assessments include changes from base-
line in spleen and liver volumes, hemoglobin, platelets, skeletal manifestations,
disease-related biomarkers, Gaucher assessments (e.g., therapeutic goals),
and quality of life. Safety monitoring includes adverse-event reporting (sever-
ity, seriousness, treatment-relatedness), physical examination and scheduled
laboratory and electrocardiographic evaluations.
Results: After 9 months of treatment, eliglustat demonstrated superior effica-
cy compared to placebo in the primary endpoint (change in spleen volume in
multiples of normal) with an absolute difference of 30% (28% decrease in eliglu-
stat-treated patients versus 2% increase in placebo patients; P<0.0001). All
secondary endpoints were met and showed statistically significant improve-
ments compared to placebo; hemoglobin levels increased from baseline by an
absolute difference of 1.2 g/dL compared with placebo (P<0.0006); liver vol-
ume decreased from baseline by an absolute difference of 7% compared with
placebo (P<0.0072); and platelet levels increased from baseline by an absolute
difference of 41% compared with placebo (P<0.0001). Among tertiary end-
points, a statistically significant improvement in total bone marrow burden score
was observed among patients in the eliglustat arm compared to placebo, and
all other markers of bone disease showed trends towards improvement. No
serious adverse events were reported in either treatment group. All adverse
events reported were mild or moderate, with the most common being
headache, arthralgia and diarrhea. One patient withdrew from the trial, for a rea-
son not treatment-related and the remaining 39 patients completed the blind-
ed period and transitioned to the open-label extension period.
Summary and Conclusions: Eliglustat continues to show promising efficacy
and safety in its clinical development program.

P983

CHARACTERIZATION OF THE PHARMACOKINETIC AND PHARMACO-
DYNAMIC PROPERTIES OF PACRITINIB (SB1518), A NOVEL ORAL
JAK2/FLT3 INHIBITOR, IN PATIENTS WITH MYELOFIBROSIS, AML AND
LYMPHOMA
S Al-Fayoumi1,*, L Wang1, J Dean1, S Benner1
1Cell Therapeutics, Inc, Seattle, United States

Background: Pacritinib is a novel selective JAK2-FLT3 inhibitor with demon-
strated antitumor activity in two mouse models of FLT3- (MV4-11) and JAK2-
dependent (BaF3-JAK2V617F) leukemia. To date, a total of 4 clinical trials of
over 3 years in duration are either ongoing or have been completed in patients
with advanced malignancies (n=191) along with 2 single dose pharmacokinet-
ic studies in healthy volunteers (n=42).
Aims: To evaluate whether the PK/ PD profile of pacritinib supports further clin-
ical development of pacritinib in myelofibrosis.
Methods: Two PK studies were conducted in healthy volunteers to assess the
effect of food on the PK of pacritinib and the inter- and intra-individual PK vari-
ability of pacritinib. Moreover, population PK of pacritinib was characterized fol-
lowing multiple dose administration of pacritinib in patients with advanced
myeloid malignancies. To provide proof of concept in support of the starting
dosage selection for pacritinib in myeloid malignancies, the effect of pacritinib
on phos-STAT3 was assessed in myeloid cell lines Karpas 1106P and 32D. The
effects of pacritinib on phos-STAT5 were also examined on ex vivo expanded
erythroid progenitors (EPs) from patients with PV and on the EPs of healthy
volunteers.
Results: Pooled analyses of PK assessments from the completed clinical tri-
als in patients at pacritinib dose levels up to 600 mg QD showed slow absorp-
tion (Tmax~6 hrs) and dose-related increases in exposure. In addition, the
results demonstrated long elimination half-life (mean Day 1 t1/2=47 hrs) sup-

porting QD administration of pacritinib. Comparison of drug concentrations on
Days 1 and 15 showed a 1.5- to 2-fold increase in exposure at steady-state.
However, no additional accumulation of drug was observed after repeated
administration over several 28-day cycles. While between-subject variability
was relatively high (28-45%), the within-subject variability was low (13-15%),
highlighting the consistent systemic exposure for pacritinib in individual sub-
jects. Pacritinib is not a PgP substrate and no significant formation (i.e., <10%
of parent exposure) of metabolites of pacritinib was observed in metabolism
studies indicating limited liability of pacritinib to metabolic and PgP-related
drug-drug interactions. There is no significant effect of food on pacritinib PK;
hence pacritinib can be orally administered without regard to timing of meals.
At a pacritinib 100 mg QD regimen, mean steady-state plasma levels of pacri-
tinib exceeded the in vitro IC50 values for inhibition of targeted kinases
(JAK2/FLT3) and inhibition of whole cell proliferation (BaF3-JAK2 and MV4-11
cells), lending support to dosage selection in Phase1/2 clinical trials for pacri-
tinib. Pacritinib potently inhibited the proliferation of only a few tumor cell lines
at submicromolar concentrations, consistent with its target selectivity. The most
sensitive cell lines were either JAK2-dependent or mutant FLT3-dependent,
including murine 32D (IC50=160 nM), human Karpas 1106P (IC50=240 nM),
and mutant FLT3-dependent MV4-11 cells (IC50=32 nM). In a study using ex
vivo expanded erythroid progenitors (EPs) treated with pacritinib, phos-STAT5
levels were inhibited in a dose-dependent manner (IC50 <200 nM) and reduced
the viability of expanded EPs from both normal volunteers with JAK2wt
(IC50=260 nM) and PV patients with JAK2V617F (IC50=230 nM), with no sig-
nificant differences observed between groups. Moreover, pacritinib treatment
had no effect on the JAK2V617F allele frequency in EPs from PV patients, indi-
cating similar drug sensitivity for EPs from the same patient, regardless of the
presence of JAK2 mutation. A study to assess the effects of pacritinib on intra-
cellular JAK2 signaling showed that phos-STAT3 was reduced in a dose-
dependent manner in both Karpas 1106P and 32D cells (Figure 1).

Figure 1. Mean Pacritinib (SB1518) plasma levels at day 15 assessments
for patients receiving 100 mg QD. (Error bars indicate the S.E.M.).

Summary and Conclusions: Overall, the favorable PK/PD profile of pacritinib
along with an acceptable safety, tolerability and efficacy profile of pacritinib
support further clinical development of pacritinib in myelofibrosis.

P984

PRECLINICAL PK/EFFICACY RELATIONSHIPS FOR MLN9708, AN INVES-
TIGATIONAL SMALL MOLECULE PROTEASOME INHIBITOR, IN MM.1S
HUMAN MULTIPLE MYELOMA XENOGRAFTS
S Palani1, B Bannerman2, C Xia1, S Chen1, N Gupta3, A Bulychev1, J Wu1,
W Shyu1, M Manfredi2, A Chakravarty1, A Berger2,*
1Drug Metabolism and Pharmacokinetics, 2Cancer Pharmacology, 3Clinical
Pharmacology, Millennium Pharmaceuticals, Inc., Cambridge, United States

Background: MLN9708 (ixazomib citrate) is an investigational oral protea-
some inhibitor currently in Phase III trials in relapsed and/or refractory (RR) mul-
tiple myeloma (MM) and in relapsed or refractory light chain amyloidosis
(RRAL). In Phase I/II studies, MLN9708 has demonstrated preliminary activi-
ty and a generally well-tolerated safety profile as a single agent in RRMM and
RRAL and in combination with lenalidomide and dexamethasone in newly diag-
nosed MM. In plasma, MLN9708 completely hydrolyzes to the pharmacologi-
cally active compound MLN2238. In preclinical studies performed in immuno-
compromised mice, twice weekly IV or PO dosing of MLN2238 at or near its
maximum tolerated dose (MTD) has demonstrated antitumor activity against the
MM.1S human plasmacytoma xenograft model. However the pharmacokinet-
ic/efficacy (PK/E) relationship for MLN2238 in MM.1S xenograft-bearing mice
has not yet been determined.
Aims: To develop a PK/E model for MLN2238 in MM.1S xenograft-bearing

406 | haematologica | 2013; 98(s1)

18th Congress of the European Hematology Association



mice at multiple dose levels and to compare the findings to human plasma PK
data from Phase I clinical trials to place the clinically achieved exposures in the
context of the preclinical findings.
Methods: Single dose studies were conducted to model the plasma PK of
MLN2238 using SCID mice dosed IV at2, 3.5, 7 and 14 mg/kg. Studies to deter-
mine antitumor activity of MLN2238 in SCID mice bearing MM.1S xenografts
were performed with IV twice weekly (BIW) dosing at 0.5,1, 1.5,2,3, and 7
mg/kg. Exponential regressions were performed on the tumor volume data to
determine the tumor growth rate in individual mice. Individual tumor growth
rates were used to calculate the end of treatment (day 14) tumor volumes in
each mouse. Percentage tumor growth inhibition (%TGI) was calculated as
(avg day 14–avg day 1 tumor volume in treated mice)/(avg day 14 - avg day 1
volumes from the control mice).PK/E models were built by fitting the average
growth rate and%TGI values to 14-day AUC estimated from the PK model.
Results: An IV three compartmental model was found to best capture the drug
kinetics in SCID mice. The PK model exhibited a linear relationship between
dose and exposure (AUC) for the range tested, which is consistent with the pop-
ulation PK model from clinical Phase I trials. Pronounced antitumor activity,
including complete regression, was observed in MM.1S xenografts.We found
a linear relationship between average growth rate and AUC. The dose result-
ing in tumor stasis was estimated to be 2.4 mg/kg IV BIW. The drug exposure
to%TGI relationship was captured with a sigmoidal Emax model, with steepness
of 2.4 and with an IC50 value of 1.1 mg/kg. Next, we sought to place the derived
PK/efficacy relationships in the context of the clinically achieved human expo-
sures by accounting for the differences in MLN2238 plasma protein binding in
mouse and human. At the average MTD exposure determined in Phase I clin-
ical trials [single dose IV AUC0-72 of 429 ng.hr/mL (28% CV)], the MM.1S
xenograft model exhibited%TGI of 30-70%. 
Summary and Conclusions: We have developed a dose-response relation-
ship for MLN2238 in MM.1S xenograft model. To the best of our knowledge,
this is the first time a PK/E relationship has been constructed for a proteasome
inhibitor in vivo. Overlaying the free-fraction corrected clinical exposure data
from Phase 1 trials of MLN9708 on the preclinical PK/E relationship, we find that
the MM.1S model exhibits antitumor activity at exposures well-tolerated in
humans.Additional preclinical studies are in progress to develop an oral PK/E
model for MLN2238 in MM.1S xenografts.

P985

THERAPEUTIC POTENTIAL OF DUAL PI3K DELTA/GAMMA INHIBITION IN
T-CELL LYMPHOMAS
S Vakkalanka1,*, S Viswanadha2, B Govindarajulu3, R Prasanna4,
S Veeraraghavan5, D Nagarathnam6
1General Administration, Rhizen Pharmaceuticals SA, La Chaux-de-Fonds,
Switzerland, 2Drug Discovery, Incozen Therapeutics Pvt. Ltd., 3Medicinal
Chemistry, 4Biological Research, 5Pharmacokinetics, INCOZEN THERAPEU-
TICS PVT. LTD, Hyderabad, India, 6Chemistry, DNSK International, Hamden,
United States

Background: Activation of the PI3K pathway triggers multiple events includ-
ing cell growth, cell cycle entry, cell survival and motility. While a and β isoforms
are ubiquitous in their distribution, expression of δ and γ is restricted to cells of
the hematopoietic system. Because these isoforms contribute to the develop-
ment, maintenance, transformation, and proliferation of immune cells, dual tar-
geting of PI3Kδ and γ represents a promising approach in the treatment of lym-
phomas.
Aims: The objective of the experiments was to explore the therapeutic poten-
tial of RP6530, a novel, small molecule PI3Kδ/γ inhibitor, in T-cell lymphomas.
Methods: Activity and selectivity of RP6530 for PI3Kδ and γ isoforms and sub-
sequent downstream activity was determined in several enzyme and cell-based
assays. Additionally, RP6530 was tested for potency in viability, apoptosis, and
Akt phosphorylation assays using immortalized T-cell lymphoma cell lines.
ADME and pharmacokinetic properties of the molecule were also determined.
Results: RP6530 had high potency against PI3Kδ (IC50=24.5 nM) and γ
(IC50=33.2 nM) enzymes with selectivity over a (>10,000-fold) and β (>100-fold)
isoforms. Cellular potency was confirmed in target-specific assays, namely
anti-FcεR1-(EC50=30.5 nM) or fMLP (EC50=36.9 nM) induced CD63 expres-
sion in human whole blood basophils, LPS induced CD19+ cell proliferation in
human whole blood (EC50=250 nM), and LPS induced CD45R+ cell prolifera-
tion in mouse whole blood (EC50=101 nM). RP6530 caused a dose-depend-
ent inhibition (>50% @ 2-7 μM) in growth of immortalized (Jurkat, MOLT-4,
CCRF-CEM, HuT-78, and Hut-102) T-cell lymphoma cell lines. Reduction in via-
bility was accompanied by a reduction in pAKT (>50% @ 1 μM) along with
induction of apoptosis (>50% @ 0.5-3.0 μM in the aforementioned cell lines.
Pharmacokinetic studies across species indicated good oral absorption (>70%
bioavailability for rat, and dog) with favourable plasma concentrations (>10 μM
@ 10 mg/kg for rat, and dog) relevant for efficacy.
Summary and Conclusions: Results demonstrate that RP6530 is a potent
and selective dual PI3Kδ/γ inhibitor with therapeutic potential in T-cell lym-
phomas. Further pre-clinical testing in murine xenografts and patient derived
primary leukemic cells as well as toxicological evaluation of the molecule is
in progress.

P986

EVALUATION OF GROWTH-INHIBITORY AND HISTAMINE RELEASE-TAR-
GETING EFFECTS OF PKC412 AND ITS METABOLITES ON NEOPLASTIC
MAST CELLS BY CHEMICAL PROTEOMICS PROFILING AND TARGET
VALIDATION
B Peter1,2,*, G Winter3, K Blatt2, U Rix3,4, K Benett3, G Stefanzl2, E Hadzijusu-
fovic1,2,5, C Dutreix6, S Gross6, J Roesel6, P Manley6, G Superti-Furga3,
P Valent1,2
1Ludwig Boltzmann Cluster Oncology, Medical University of Vienna, 2Depart-
ment of Internal Medicine I, Division of Hematology & Hemostaseology, Med-
ical University of Vienna, 3Center for Molecular Medicine (CeMM) of the Aus-
trian Academy of Sciences, Vienna, Austria, 4Department of Drug Discovery,
H. Lee Moffitt Cancer Center and Research Institute, Tampa, Florida, United
States, 5Department for Companion Animals and Horses, Clinic for Internal
Medicine and Infectious Diseases, University of Veterinary Medicine of Vien-
na, Vienna, Austria, 6Novartis Oncology, Basel, Switzerland

Background: The multikinase inhibitor midostaurin (PKC412) is a promising
agent and currently investigated in clinical trials in advanced systemic masto-
cytosis (SM). However, although mediator-related symptoms and organ dam-
age often improve, no long-lasting hematologic remissions are seen. In vivo two
major metabolites of midostaurin are detectable, CGP52421 and CGP62221.
Aims: We examined the effects of PKC412 and its metabolites on proliferation
of the human mast cell leukemia cell line HMC-1 and primary neoplastic mast
cells (MC), as well as IgE-dependent histamine release in human basophils.
Results: All three compounds suppressed IgE-dependent histamine secretion in
basophils, with IC50 values <1 µM. PKC412 and CGP62221 produced growth inhi-
bition in HMC-1.1 cells (KIT D816V-) and HMC-1.2 cells (KIT D816V+), with IC50
values ranging between 50 and 250 nM, whereas CGP52421 showed no sub-
stantial growth-inhibitory effects below 1 µM. Corresponding results were obtained
with primary neoplastic MC, although in some patients, CGP52421 showed
growth-inhibitory effects. As assessed by light microscopy, active caspase 3
staining and TUNEL assay, midostaurin and CGP62221 induced apoptosis in
HMC-1.1 cells and HMC-1.2 cells, whereas CGP52421 did not produce apopto-
sis in HMC-1 cells. Midostaurin and CGP62221 were found to inhibit phosphory-
lation of KIT D816V in HMC-1.2 cells, whereas CGP52421 showed no substan-
tial effects. Chemical proteomics profiling and drug-competition experiments
revealed that PKC412 interacts with several tyrosine kinases such as KIT, FES,
AAK1, BIKE, and SYK. Interestingly, the key downstream-regulator of KIT D816V,
FES, showed affinity for PKC412 and CGP62221, but not for CGP52421 in HMC-
1.2 lysates. Finally, we were able to show that both metabolites exert synergis-
tic growth inhibitory effects with cladribine (2CdA) in HMC-1.2 cells.
Summary and Conclusions: Together, our data show that the PKC412
metabolite CGP52421 inhibits IgE-mediated histamine release in basophils,
but is a weak inhibitor of MC proliferation, presumably because of altered tar-
get-binding capacity. These observations may have clinical implications and
may explain why mediator-related symptoms improve in PKC412-treated
patients with SM, even if no hematologic remission is obtained.

P987

PULMONARY EFFECTS OF PERFLUOROCARBON EMULSION THERAPY
ON INFECTED SICKLE CELL MICE
N Helmi1,*, P Andrew 1, H Pandya 1
1Infection, Immunity and iflammation, University Of Leicester, Leicster, United
Kingdom

Background: Pulmonary crises in patients with sickle cell disease (HbSS) are
linked to occlusion of pulmonary blood vessels and bacterial infection, most
commonly Streptococcus pneumoniae. Patients experiencing a pulmonary cri-
sis are often hypoxemic which induces red cell ‘sickling’ and further vaso-occlu-
sion. Patients with HbSS are profoundly sick. Treatment is supportive with
antibiotics, fluids and occasionally exchange blood transfusion. Perfluorocar-
bon emulsions (PFCEs) are a potential alternative therapy to blood transfusion
in severe sickle cell lung disease. However, there are few data on the effects
of PFCEs in sickle cell disease. In this study, we investigated the effects of intra-
venous therapy with PFCE on transgenic sickle cell and control mice infected
with Streptococcus pneumoniae.
Aims: Although blood transfusion can be life saving in patients with sickle cell
anemia experiencing life-threatening crises, it is not without risk. Perfluorocar-
bon emulsions (PFCE) are blood substitutes that may have therapeutic value
in patients with HbSS. This study set out to determine whether intravenous
PFCE therapy alters the clinical course of transgenic HbSS mice infected with
Streptococcus pneumoniae. 
Methods: HbSS and C57 (control) mice infected with S. pneumoniae and treat-
ed with IV PFCE or PBS (3mL/kg) were managed in air with some HbSS mice
also transiently exposed to oxygen (50%). Mice were culled and lungs were har-
vested at 72 hours or on showing signs of 2+ lethargy. A second group of mice
were injected with PFCE daily for 1 week. Histological analysis of lungs was per-
formed using H&E sections and light microscopy. In addition, white blood cell
analysis was performed using flow cytometer and cytokine quantifications were
performed using lung homogenate and sandwich ELISA assay.
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Results: All mice infected with S. pneumoniae developed outward signs of
infection within 72 hours. HbSS mice infected with S. pneumonia treated with
PBS died significantly faster than C57; almost 50% of C57 mice were still alive
(not culled) at 72 hours. In contrast, all HbSS mice treated with PBS were
culled by 72 hours. There was no difference in survival comparing HbSS mice
treated with PFCE-Air and PBS-Air following S. pneumoniae infection. Howev-
er, HbSS mice treated with PFCE-O2 showed a greater resilience to S. pneu-
moniae than those treated with PBS-O2 or PFCE-Air. Treatment with PFCE did
not improve resilience of C57 mice to infection with S. pneumoniae. 
Pulmonary cytokine levels were significantly higher in lungs of S. pneumoni-
ae-infected HbSS mice in comparison to S. pneumoniae-infected C57 mice.
There were no statistical differences in levels cytokines comparing HbSS mice
treated with PFCE or PBS. However, HbSS mice treated with PFCE-O2 follow-
ing S. pneumoniae-infection had significantly lower levels of cytokines than S.
pneumoniae-infected HbSS mice treated with PFCE-Air
Non-infected HBSS mice were found to have significant airway and interstitial
fibrosis. Following repeated exposure to PFCE daily for a week, the lungs of
HbSS and C57 mice showed no significant histological difference. However,
PFCE treatment for a week was found to significantly reduce the percentage
of lung covered by fibrotic tissue from approximately 80% to near 40%. In addi-
tion, the spleens of HbSS mice exposed to PFCE daily for a week were signif-
icantly smaller than spleens of PBS-treated HbSS mice.
Summary and Conclusions: HbSS mice treated with PFCE and oxygen sur-
vived significantly longer than HbSS mice managed with PFCE and air. The
improved outcomes were associated with lower pulmonary inflammation. PFCE
therapy had no effect on survival of S. pneumonia-infected C57 mice or on S.
pneumoniae growth. Repeated exposure to PFCE was associated with reduced
lung fibrosis in HbSS mice and decreased spleen size. The findings suggest
that PFCE may have a role in treating patients with sickle cell anemia. 

P988

THE BTK-SPECIFIC INHIBITOR ONO-4059 SYNERGIZES WITH THE BCL2
INHIBITOR ABT-263.
R Kozaki1,*, C Hutchinson1, S Jayne2, M Dyer1
1Cancer Studies and Molecular Medicine, University of Leicester, 2Haematol-
ogy, MRC Toxicology Unit, Leicester, United Kingdom

Background: Bruton’s tyrosine kinase (BTK) mediates signaling from a num-
ber of receptors including the B-cell receptor (BCR). BTK is not a genetic “dri-
ver” of B-cell malignancy, but the maintained dependence of certain B-cell
malignancies on BCR signaling has allowed successful therapeutic introduc-
tion of the BTK inhibitor (BTKi) Ibrutinib; CLL and mantle cell lymphoma are
most sensitive. However, the Ibrutinib kinome is broad and more specific
inhibitors might be clinically advantageous. 
Aims: ONO-4059 is a specific BTKi currently in Phase I development in
NHL/CLL. We explored the activity of ONO-4059 as single agent and in com-
bination using a panel of derived cell lines.
Methods: We used in vitro assays of cell death and proliferation in a panel of
60 hemopoietic cell lines including 16 BCP-ALL, 14 DLBCL, 7 BL, 4 MCL and
3 myeloma cell lines. ONO-4059 was used alone and in combination with wide
variety of clinically relevant compounds, including the BCL2 inhibitor ABT-263
(Navitoclax).

Figure 1.

Results: 2 ABC-DLBCL (TMD-8, OCLy10) and 1 MCL cell line (REC-1) were
the most sensitive with EC50s of 5.5nM, 15.8nM and 19.6nM respectively.
Genome-wide exomic DNA sequence analysis of these three cell lines showed
no common mutational spectrum. ONO-4059 induced rapid decreases of P-
BTK and P-ERK in these cell lines. However, cell death with morphological fea-
tures of apoptosis and caspase activation did not occur until between 48 and

72 hours after exposure to ONO-4059. Interestingly, two ABC and one GCB
DLBCL cell lines showed partial sensitivity to ONO-4059, with only a fraction
of cells undergoing cell death. To assess possible pharmacological interactions,
the cell lines were assessed for synergy with ABT-263. There was synergy with
ONO-4059 in the BTKi sensitive cell lines as shown in the FACS profiles below
obtained with the U2932 ABC-DLBCL cell line. This synergy may reflect
increased BIM protein expression following pERK inhibition, causing increased
sensitivity to BCL2 inhibitors (Figure 1). 
Summary and Conclusions: These data indicate mechanism-based syner-
gy between BCL2 and ONO-4059 and may have therapeutic implications.

P989

EFFICIENCY OF CD19 TARGETING BY MONOCLONAL ANTIBODIES IN
EX VIVO AND MOUSE MODELS OF CHILDREN ACUTE B-LYMPHOBLAS-
TIC LEUKEMIAS
A Dony1, F Baleydier1, C Dumontet2, A Evesque2, D Poloni2, B Vuillesmoz3,
O Subiger3, L Bourdin3, C Vermot-Desroches3,*
1Institut d’Onco-Hématologie Pédiatrique (IHOP), 2Equipe14, Centre de
Recherche en Cancérologie de Lyon, Lyon, 3iDD Biotech, Dardilly, France

Background: Treatment of B-acute lymphoblastic leukemia (B-ALL), first can-
cer of children, is based on conventional chemotherapy, mostly permitting to
obtain recovery. Nevertheless, the high cure rate is still associated with acute
toxicities, long-term sequelae and refractory forms. Monoclonal antibodies
(Mabs), as shown in rituximab model, can have direct effects in inducing apop-
tosis or arresting proliferation of tumor cells and indirect effects, including anti-
body dependant cytotoxicity (ADCC) and complement dependant cytotoxicity
(CDC). Widely used in clinical oncology, no one is currently recommended in
B-ALL treatment. The CD19 glycoprotein has already successfully been target-
ed in B-cell lymphoma and chronic lymphoid leukemia pre-clinical studies;
because of its high expression on the surface of nearly all the B-ALL cells, it
could represent an attractive target in children B-ALL.
Aims: We would demonstrate an antitumor efficiency of anti-CD19 Mabs in B-
ALL mouse models, and we will explore their main cytotoxicity mechanisms in
ex vivo pediatric B-ALL samples.
Methods: IDD001 or IDD002 humanized anti-CD19 IgG were generated by iDD
biotech with a similar epitope site and different Fc domains. ADCC and CDC
activities were tested using a calcein fluorescence-based assay, in vitro on B-
ALL cell lines (REH and RS (4;11)) and ex vivo on pediatric B-ALL samples;
effector lied in modified NK-cells (highly expressing CD56) for ADCC assay and
in rabbit serum (20%) for CDC assay. Pediatric B-ALL were reproduced in
severe combined immunodeficiency (SCID) mouse model by injecting REH or
RS (4;11) cell line with a 6 to 12 weeks long tumor development; efficiency of
Mabs was then tested in a 5 groups experiment (5 mouses per group in REH
model, 8 in RS (4;11) model); dexamethason was administrated to a group as
a reference treatment (1 mg/kg per day 5 days a week), rituximab as a nega-
tive control (30 mg/kg twice a week); IDD001 and IDD002 were tested by
intraperitoneal injection at 30 mg/kg twice a week in REH model and 10 mg/kg
twice a week in RS (4;11) model) (Figure 1).

Figure 1.

Results: From its proprietary MAbs library, iDD biotech has generated next-
generation, humanized, Fc optimized and afucosylated MAbs anti-CD19 (patent
WO/2012/010561/01056), to enhance binding of FcγRIIIa and ADCC against
a broad range of B-lymphoma and leukaemia cell lines with or without CDC
(MAb anti-CD19 IDD001 versus MAb anti-CD19 IDD002). Importantly, iDD
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biotech MAbs anti-CD19 mediated significantly higher level of apoptosis com-
pared with other anti-CD19 MAbs under development. Moreover, generic wild
type CHO cell lines can be used as host cells to produce IDD001 or IDD002
anti-CD19 MAbs. In vitro, IDD001 or IDD002 Mabs enhanced strongly and con-
sistently ADCC, on B-ALL cell lines as well as on B-ALL samples (fig 1); this
was found to be specifically due to CD19 targeting. In REH mouse model,
IDD001 or IDD002 MAbs significantly inhibited B-ALL growth during the 8 weeks
long treatment (fig 2); the same effect was observed in RS (4;11) mouse mod-
el with Mabs administrated for 3 injections. For these two experiments, growth
inhibition induced by Mabs was similar than inhibition induced by dexametha-
son during the treatment period, and rebound effect at the end of treatment was-
n’t significantly different between Mabs and dexamethason.
Summary and Conclusions: These pre-clinical findings provide strong support for
further experiments and for clinical development of humanized IDD001 or iDD002
anti-CD19 Mabs, either as a monotherapy in B-ALL refractory forms or in combi-
nation with conventional chemotherapy for severe prognosis forms. Based on rit-
uximab experience, we could expect a good tolerance in human therapeutics with
limited toxicities, mainly drug infusion reactions or prolonged lymphopenia.

P990

INFLUENCE OF HISTONE DEACETYLASE INHIBITORS (HDACI) ON CD20
EXPRESSION AND EFFICACY OF ANTI-CD20 MONOCLONAL ANTIBODIES 
M Wanczyk1,*, M Kozikowski1, M Dwojak1, K Bojarczuk1, M Winiarska1
1Department of Immunology, Medical University of Warsaw, Warsaw, Poland

Background: CD20 is an integrate membrane protein widely expressed on the
surface of normal and malignant B-cells. It is an excellent molecular target for
monoclonal antibodies (mAbs) that are widely used in the therapy of non-
Hodgkin’s lymphomas and chronic lymphocytic leukemia (CLL). Anti-CD20 mAbs
trigger effector mechanisms of immune response and such a therapy is charac-
terized by high efficacy, low toxicity and minor side-effects. Accumulating evi-
dence indicates that CD20 can be modulated at several levels, both transcription-
al and posttranscriptional and its uP-regulation would result in increased effica-
cy of anti-CD20 mAbs. CD20 antigen has been reported to be regulated epige-
netically e.g. by blocking the activity of histone deacetylases (HDACs). Such
observations has been made in B-lymphoma cells with very low basal CD20 lev-
el. The use of non-selective pan-inhibitors of HDACs (HDACi) gives promising
results both in vitro and in vivo in several tumor models, including hematologic
malignancies. The results of our preliminary experiments show that use of HDACi
leads to uP-regulation of CD20 protein in B-cell lymphoma independently of basal
CD20 levels and subsequent increase of the efficacy of therapy with anti-CD20
mAbs (Figure 1).

Figure 1.

Aims: The aim of this study was to understand which HDAC isoforms are
responsible for the observed effect of CD20 uP-regulation. Determination of a
specific isoform influencing CD20 expression could help us decipher the molec-
ular mechanism in which HDAC inhibition increases CD20 expression in human
B-cell tumors.
Methods: This study required use of B-cell lymphoma cell lines as well as lym-
phocytes infected with EBV. Several HDAC pan-inhibitors as well as class/iso-
form selective inhibitors were tested. To assess the membrane level of CD20
antigen, FITC-conjugated anti-CD20 antibody staining was performed followed
by cytometric analysis. The influence of HDACi on total level of CD20 protein
was assessed in Western blotting using specific antibodies. The complement-
dependent cytotoxicity (CDC) assay was performed using rituximab and ofatu-
mumab as well as human serum as a source of complement. Cell cytotoxicity
was assessed by propidium iodide staining followed by cytometric analysis.
The influence of HDAC inhibition on the transcription of CD20 was examined
by qRT-PCR using both SyBR Green as well as hydrolysis probes. 
Results: The results of our study strongly suggest that inhibition of HDAC6 with
its specific inhibitor tubacin is sufficient of increase in CD20 level. Inhibition of
HDAC6 isoform results in the increase if the efficacy of anti-CD20 mAbs.
Tubacin augments total level of CD20 protein but it does not influence CD20
on transcriptional level. These results suggest that blocking HDAC6 activity
might influence CD20 at posttranscriptional level.
Summary and Conclusions: The results of our study strongly suggest that
combining HDACi with anti-CD20 antibodies can be an effective therapeutic
modality for patients suffering from B-cell malignancies. Our experiments indi-
cate that selective inhibition of HDAC6 is sufficient for uP-regulation of CD20
level and may have potential clinical application in hematological malignan-
cies. This observed regulation does not seem to involve transcriptional mech-
anism. However, the molecular mechanisms of the observed phenomenon
need to be elucidated. Extensive experiments aiming at determining what fac-
tors are engaged in the regulation of CD20 by HDAC6 will be performed.

P991

BOTANICAL ALKYL HYDROQUINONE HQ17(3) EXHIBITS CYTOTOXIC
EFFECT ON SUP-B15 ALL CELLS HARBORING T(9;22) PHILADELPHIA
CHROMOSOME THROUGH INDUCING IRON-DEPENDENT LYSOSOMAL
EVENTS AND OXIDATIVE STRESS
Y Chang1,*, S Lin1, L Lin1, D Lin2,3, C Hu1
1Department of Clinical Laboratory Sciences and Medical Biotechnology,
2Department of Pediatrics, National Taiwan University Hospital, 3Department
of Laboratory Medicine, College of Medicine, National Taiwan University, Taipei,
Taiwan

Background: Acute lymphoblastic leukemia with Philadelphia chromosome (Ph+-
ALL)(t(9;22)BCR-ABL) is a very high risk (VHR) hematological neoplasm consti-
tutes 20-30% adult ALL and 2-3% of childhood ALL. Multiple cooperative genet-
ic lesions together with constitutive BCR-ABL onco-protein contribute to a very
aggressive clinical cause, hence tyrosine kinase inhibitors (TKIs) is not sufficient
to convey long-term control of the disease. Thus, searching for agents with high-
er specificity to leukemias and investigating the molecule mechanisms involved
in the selective cytotoxic effects on leukemic cells will be beneficial for finding new
anti-leukemic therapeutics for the Ph+-ALL. HQ17(3) [10’(Z),13’(E),15’(E)-hep-
tadecatrienyl-hydroquinone], is a natural product isolated from the sap of Rhus
succedanea. HQ17(3) has been reported to have cytotoxic activity on tumor cell
lines and HL-60 AML cells. We found HQ17(3) exhibited very effective cytotoxic
effect on the TKI-resistant Ph+-ALL cell line SUP-B15 (IC50: 1.9 µM), but spared
normal peripheral blood mononuclear cells.
Aims: To investigate the characters of, and the molecular pathways involved
in the HQ17(3)-induced cytotoxic effects in Ph+-ALL (VHR ALL harboring
t(9;22)) cells.
Methods: HQ17(3)-treated and control SUP-B15 cells were subjected to the
following tests: 1) membrane lipid disturbance was analyzed by Annexin V/PI
stain, 2) DNA fragmentation was defined as sub-G1 fraction of cellular DNA con-
tent after the PI staining, 3) mitochondrial membrane potential loss were stained
by DiOC6(3). The stained cells were subjected to flow cytometric analysis. Pan-
caspase inhibitor (zVAD-fmk), receptor interacting protein 1 (RIP1) inhibitor
(necrostatin-1, Nec-1), or iron-chelator (deferroxamine, DFO) were used in
combination with HQ17(3) in some experiment. 4) Acridine orange stain and
confocal microscopy are used to visualize the changes of lysosomes in the
presence of HQ17(3).
Results: Introduction of HQ17(3) induced extensive cell death in 24 hours.
Loss of plasma membrane integrity (PI+) occur concomitant with phos-
phatidylserine exposure (Annexin V+), which was not prevented by zVAD-fmk,
Nec-1 or both, indicating a caspase-independent necrotic death program.
HQ17(3)-induced cell death displays mitochondrial membrane potential loss
and profound nuclear DNA fragmentation. ROS scavengers (GSH or vitamin
C) attenuated HQ17(3)-induced cell death and the associated damages, indi-
cating ROS production/oxidative stress account for important part of the cell
demise. Of notice, DFO abolished the HQ17(3)-induced cell death, suggesting
iron-dependent event(s) (such as hydroxyl radical production by Fenton reac-
tion took place in lysosomes) is critical for the HQ17(3)-induced cell destruc-
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tion. We also found both the number and size of acidic vesicles (lysosomes)
are significantly increased after 4-hour treatment of HQ17(3) and diminished
after 10 hours (when cell death is evident).
Summary and Conclusions: Naturally-derived HQ17(3) displayed selective,
and significant anti-leukemic activity in Ph+ ALL (SUP-B15) cells by a caspase-
independent, necrotic death program. Iron-dependent events and ROS produc-
tion contribute to this potent cell destruction process. Lysosomal enlargement
and membrane permeability are evident in HQ-induced cell death. These
results suggest that agents selectively induce or sustain ROS in leukemic cells
may induce lysosomal events, and would potentially augment the treatment for
VHR-ALL with t(9;22) translocation.

P992

REACTIVATION OF SELECTED P53 MUTANTS IN B-CELL TUMOR CELL
LINES USING TARGETED SMALL MOLECULES
Z Jaskova1,*, L Sebejova1,2, S Pospisilova1,2, M Trbusek1,2
1Central European Institute of Technology, 2University Hospital Brno, Brno,
Czech Republic

Background: The tumour suppressor protein p53 is a transcription factor that has
an essential role in guarding the cell from genotoxic stress. By contrast, mutat-
ed p53 can be extremely dangerous as it may gain new oncogenic properties and
thus enhance tumorigenesis. Mutated p53 frequently accumulates in cancer cells
and it has been shown that subtle molecular manipulation can lead in some cas-
es (in some mutations) to p53 reactivation to its wild-type conformation. Although
p53 mutations are frequent in various types of tumors, prognosis of affected
patients is especially poor in hematological malignancies.
Aims: To assess a feasibility of mutated p53 reactivation in B-cell lines using
comercially available small molecules.
Methods: For p53 reactivation, the following cell lines were used: RAMOS
(Burkitt lymphoma; mutation I245D and 17P-); RAJI (Burkitt lymphoma; muta-
tions R213 and Y234H); and SU-DHL-4 (DLBCL; mutation R273C and 17P-).
All cell lines expressed high level of mutated p53 protein. Small molecules
PRIMA-1 (Cayman Chemical Company) and ellipticine (Calbiochem) were
used as reactivation agents. Cell lines were cultured under standard conditions
(37 °C, 5% CO2); Since RAJI cell line harbors temperature-sensitive p53 muta-
tion (Y234H), these cells were also tested for reactivation at 30 °C. The reac-
tivation was tested at the p53 protein level by western blot (WB) and at p53
downstream pathway by quantitative real-time PCR.
Results: In all three cell lines, both PRIMA-1 and ellipticine afftected cellular via-
bility in a concentration-dependent manner (50; 25; 12.5 and 6.25 µM and 10; 5;
2.5 and 1.25 µM, respectively). Time-dependent effect (24, 48, and 72 h) was
substantially more apparent in the case of ellipticine. The same concentration
range was subsequently applied for testing of p53 reactivation by WB. In RAMOS
cells, PRIMA-1 reduced mutated p53 level at two highest concentrations and
already after 24 h. In RAJI cells the reduction of mutated p53 protein level was
obvious only at 30 °C; under these conditions the two highest concentrations
again led to disappearance of mutated p53, prominently after 72 h. Situation with
SU-DHL-4 cells was similar, as the two highest concentrations led once again to
disappearance of mutated p53. For ellipticine, WB was performed after6,12, and
24 h. In RAMOS cells, the most pronounced effect was observed at highest con-
centration after 6 and 12 h cultivation; the cells cultured 24 h exhibited already
massive apoptosis. In RAJI cells, the reduction of mutated p53 was only very sub-
tle at both 37 °C and 30 °C. Analysis of p53 downstream target genes induction
was performed after 24, 48, and 72 h. Concerning PRIMA-1, RAMOS cell line
was inert to any reactivation. In RAJI cell line, we observed a subtle induction (up
to 350% compared to untreated control set at 100%) of p21 and PUMA genes.
In SU-DHL-4 there was a clear induction (620%) of p21 gene, but only at a sin-
gle time interval. Regarding ellipticine, we observed subtle induction of BAX in
RAJI cells and no induction of the studied genes in RAMOS cells.
Summary and Conclusions: Our results show that the small targeted mole-
cules can manipulate with mutated p53 protein in cancer B-cells. These mol-
ecules can lead to mutated p53 reduction (clinically highly desirable due to
predicted mutated p53 oncogenic gain-of-function) and to induction of cell cycle
regulatory and proapoptotic genes. However, further experiments are neces-
sary to more deeply understand exact mechanisms standing behind these
effects. Supported by grant NT/13519-4/2012 by IGA MH CR and by project
MUNI/A/0723/2012.

P993

NF-ΚB IS A POTENTIAL MOLECULAR TARGET OF EBV-POSITIVE T- OR
NK-CELL LYMPHOPROLIFERATIVE DISORDERS
A Arai1,*, K Imadome2, L Wang1, H Komatsu1, Y Chiba2, Y Saitoh3, S Yamao-
ka3, S Fujiwara2, O Miura1
1Department of Hematology, Tokyo Medical and Dental University, 2Depart-
ment of Infectious Diseases, National Research Institute for Child Health and
Development, 3Department of Molecular Virology, Tokyo Medical and Dental
University, Tokyo, Japan

Background: Epstein–Barr virus (EBV) rarely infects T- or NK cells, in addi-
tion to B cells, and causes EBV-positive T-/NK-cell lymphoproliferative disor-
ders (EBV-T/NK-LPDs) such as extranodal NK/T-cell lymphoma (ENKL),
aggressive NK-cell leukemia, and chronic active EBV infection (CAEBV).
Because the mechanisms responsible for development of these EBV-induced
malignancies have not been elucidated yet,optimal chemotherapy, especially
for CAEBV, has not been established and the EBV-T/NK-LPDprognosis
remains very poor.NF-κB is a transcription factor that mediates anti-apoptotic
molecular signaling and promotes cancer cell proliferation. It is constitutively
activated in some malignancies, and the proteasome inhibitor bortezomib can
suppress its activity and is clinically used as an anti-cancer reagent. NF-κB is
also activated by EBV infection in B-cells and contributes to infected cell sur-
vival. 
Aims: To clarify the molecular mechanism underlying the development of EBV-
T/NK-LPD by investigating the role of NF-κB 
Methods: Four EBV-positive T- and NK-cell lines, SNT8, SNK6, SNT15, and
SNT16, were examined. The EBV-negative T-cell lines Jurkat and Molt4 and
the EBV-negative NK-cell line KHYG1 were used as the negative controls.
Clinical samples were obtained from CAEBV patients diagnosed according to
the criteria of Okano M. et al. (Am J Hematol 80:64-9, 2005). To detect and iso-
late EBV-infected cells, T- and NK-cells were separated using magnetic beads
from peripheral bloodmononuclear cells (PBMCs). For in vitro EBV infection,
EBV was prepared from the culture medium of B95-8 cells and added to
MOLT4 cells (PNAS 100:7836-40, 2003). NF-κBactivation was examined by
western blotting, electrophoretic mobility shift assay (EMSA), and reporter
assay. The proteasome inhibitor bortezomib was used for NF-κB inhibition.
The effects were examined in not only in vitro but also in a xenograft model of
EBV-T/NK-LPD generated by transplantation of PBMCs from the CAEBV
patients to NOD/Shi-scid, IL-2R γKO mice.
Results: Constitutive NF-κB activation represented by nuclear localization and
DNA binding of p50, p52, and RelA, was detected in the cell lines and EBV-
infected T- or NK-cells derived from the CAEBV patients (infected cell types:
CD4 in 3; CD8 in 3; γ δ in 1; and CD56 in 3). Supershift EMSA revealed that
NF-κB–DNA binding complexes in these cells involved p50, p52, and RelA.
EBV infection of MOLT4 cells induced constitutive NF-κB activation and inhib-
ited cell death induced by serum depletion or VP16 treatment in the infected
cells. Luciferase assay demonstrated that LMP1, in particular, and LMP2A, to
a lesser extent, upregulated NF-κB-dependent reporter gene expression in
MOLT4 and KHYG1 cells, whereas LMP2B and EBNA1 did not, suggesting that
LMP1 and LMP2A mediated NF-κB activation in T- and NK cells. Bortezomib
inhibited NF-κB activation, suppressed proliferation, and induced apoptosis in
the EBV-T/NK cell lines and primary cells of CAEBV. Furthermore, intraperi-
toneal bortezomib administration reduced the EBV-DNA titer in peripheral blood
of mice transplanted with EBV-T/NK-LPD cells.
Summary and Conclusions: EBV induces NF-κB-mediated anti-apoptotic
signals in T- and NK cells and can contribute to tumor development. Suppres-
sion of NF-κB by bortezomib induces anti-tumor effects onEBV-T/NK-LPD not
only in vitro but also in vivo.

P994

THE PI3K INHIBITOR NVP-BKM120 INDUCES APOPTOSIS AND
AUTOPHAGY IN T-ALL AND BURKITT LYMPHOMA CELL LINES
J Pereira1,*, M Lopes1, F Traina1, J Machado-Neto1, F Costa1, S Saad1,
P Favaro2
1Hematology and Hemotherapy center, University of Campinas, Campinas,
2Department of Biological Sciences, Federal University of Sao Paulo, Diade-
ma, Brazil

Background: Constitutively active PI3K/Akt/mTOR signaling has been well
described in T-ALL. Recently, PI3K activity was reported to cooperate with the
development of Burkitt lymphoma. Thus, the role of PI3K/Akt/mTOR in cell
growth and survival, two important features of leukemogenesis, has rendered
it as a potential pharmacological target in different types of hematological malig-
nancies. 
Aims: Herein, we studied the therapeutic potential of a highly selective pan-
class I PI3K inhibitor, NVP-BKM120, a2,6-dimorpholino pyrimidine derivative
developed by Novartis, on both T-ALL and Burkitt lymphoma cell lines. 
Methods: The T-ALL cells lines, Jurkat and Molt-4, and the Burkitt lymphoma
cell lines, Namalwa and Daudi, were obtained from ATCC. NVP-BKM120 was
prepared as a 10mM stock solution in DMSO and different concentrations were
used (0.5 µM, 1µM, 2 µM, 10µM and 50µM). Cell viability was measured using
the MTT assay. Clonogenicity was determined by a colony-formation assay.
Apoptosis was assessed by Annexin-V/PI staining and by caspase cleavage.
Western blot analysis was performed by standard methods. Vital staining and
flow cytometry analysis with acridine orange was performed for the detection
and quantification of acidic vesicular organelles (AVOs). The comparisons
between the groups were performed by the Mann–Whitney or t test. P value
<0.05 was considered statistically significant. 
Results: Rates of survival after NVP-BKM120 treatment were determined by
MTT assays. All cell lines tested displayed an IC50 of around 10µM. NVP-
BKM120 at 1µM was able to interfer with the long-term proliferative potential
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of the cell lines, as observed by a significant decrease in colony formation.
After 6 hours of NVP-BKM120 treatment, the percentage of annexin-V cells
increased, as did the cleavage of procaspase-8, procaspase-9 and procas-
pase-3. Western blot analysis showed a dose-dependent decrease in Ser473
P-Akt, followed by a decrease in the antiapoptotic BCL2 and increase of
proapoptotic BAX protein expressions, along with P70S6K dephosphorylation
in all cell lines studied. Total Akt and P70S6K levels were unaffected by the
drug. To identify the development of AVOs in Molt-4 and Namalwa cells, we
used acridine orange, which fluoresces bright red in acidic compartments. NVP-
BKM120 (2mM) was found to increase the strength of the bright red fluores-
cence signal in Molt-4 (from 6.8% to 50.8%) and in Namalwa cells (from 10.2%
to 21.4%). 
Summary and Conclusions: NVP-BKM120 treatment resulted in the apopto-
sis of T-ALL and Burkitt lymphoma cell lines, with the cleavage of procaspase-
8 and procaspase-9, suggesting that both the intrinsic and extrinsic pathways
of apoptosis are activated upon drug treatment. NVP-BKM120 treatment
induced dephosphorylation of P70S6K, a mTORC1 downstream target, and
also decreased Ser473 P-Akt. These results suggest that this molecule over-
comes the signaling feedback loops between mTORC1, PI3K and Akt, com-
monly described after treatment with mTOR inhibitors. The decrease in BCL2
levels together with increased AVOs indicates the activation of autophagy, sup-
porting the evidence of inhibition of mTOR signaling, the major negative regu-
lator of autophagy in human cells. In conclusion, our findings suggest that the
NVP-BKM120 compound represents a promising candidate for the therapy of
T-ALL and Burkitt lymphoma patients with aberrant activation of the
PI3K/Akt/mTOR pathway. 

Cellular immunotherapy and vaccination

P995

THE DONOR DEPENDENT IMMUNE MODULATORY POTENTIAL OF MES-
ENCHYMAL STROML CELL PREPARATIONS CAN BE PREDICTED BY
GALECTIN-9 
C Ungerer1,2,*, P Quade-Lyssy1, H Radeke3, R Henschler4, E Seifried1,
J Schuettrumpf1,2
1DRK Blood Donor Service, Frankfurt, 2Biotest, Dreieich, 3pharmazentrum
Frankfurt, Frankfurt, 4Maximilian University Munich, Munich, Germany

Background: Therapeutic approaches using multipotent mesenchymal stromal
cells (MSCs) are advancing in regenerative medicine, transplantation and
autoimmune diseases. Until now the responsible factors for MSC-mediated
immune suppression are still controversially discussed. Most probably a mul-
tifactorial set of factors determine the immune suppressive potential of MSCs
and might explain the huge variations observed between single MSC prepara-
tions. It has been described that immunosuppression by MSCs is enhanced via
stimulation with interferon-γ (IFN-γ). Recently galectins, a β-galactoside bind-
ing lectin family, have been added to the group of immune modulatory mole-
cules that are responsible for MSC mediated immune suppression.
Aims: We aimed to find possible marker, which help to predict the immune mod-
ulatory potential between MSC donor preparations.
Methods: We randomly chose MSC donors and demonstrated that galectin-9
(Gal-9) expression is strong uP-regulated upon activation with interferon-γ (IFN-
γ). We compared donors be mRNA and protein level and determined their
immune modulatory potential on T-and B-cells with a proliferation assay. The
in vivo effect of Gal-9 and MSCs was investigated in mice immunized with
human coagulation factor VIII (FVIII) in the presence of human MSCs, anti-
murine Gal-9, or murine Gal-9. FVIII was used as positive control.
Results: We demonstrated that Gal-9 is a major mediator of the anti-prolifer-
ative effect of MSCs on both, T-and B-cells. Activation of MSCs with IFN-γ
resulted in a major decrease of proliferation of both T-cells and B-cells. In addi-
tion, Gal-9 and activated MSCs contribute to the suppression of triggered
immunoglobulin release. Activation of MSCs with IFN-γ decreased the IgG
release, whereas blocking Gal-9 neglected the effect almost completely. Addi-
tionally, we provide results that Gal-9 expression levels (mRNA and protein) can
distinguish between different MSC donor preparations. In this context we con-
firmed the correlation between high Gal-9 levels and immune modulatory poten-
tial. Because compared to immune suppression by recombinant Gal-9, only rel-
atively low Gal-9 levels from MSCs had a strong immune suppressive effect,
the question emerged whether their suppressive nature results from cell-cell
contacts or by secreted factors. Initial experiments give evidence that the effect
is cell-cell contact related, since we observed no changes in immune cell pro-
liferation, when we separated MSCs and immune cells via transwells. Further,
only minimal amounts of Gal-9 could be found in supernatants after activation.
In addition we demonstrated that MSCs, which were transfected with a his-
tagged Gal-9 distributed this recombinant protein to immune cells in close prox-
imity to the labelled Gal-9 expressing cells. In vivo Both, MSCs and murine Gal-
9 suppressed immunoglobulin induction. Murine Gal-9 suppresses CD4+sub-
sets, while only MSCs were able to reestablish the equilibrium of B-and T-cells
in spleens. Additional experiments with isolated cells demonstrated that, in con-
trast to human immune cells, murine-derived T- and B-cells do not respond to
human recombinant Gal-9, but human IFN-γ activated MSCs. These discrep-
ancies may be based on only 60% homology of murine and human Gal-9. Oth-
er immune modulatory factors may then play a stronger role in this context.
Summary and Conclusions: In conclusion, we identified Gal-9 as a new play-
er involved in MSC mediated immune modulation, which interfers with multiple
cell types including T-and B-cells. Also, Gal-9 may serve as a predictive indi-
cator for MSC preparations and clinical therapy. We are the first who demon-
strate that Gal-9 influences B-cell functions and proliferation in a concentration
dependent manner. In addition, Gal-9 is a major effector of MSC mediated
immune modulation.

P996

INCREASING SAFETY AND EFFICACY OF TCR TRANSFER BY EMPLOY-
ING A MINIMALLY MURINIZED HUMAN TUMOR-REACTIVE SINGLE-
CHAIN TCR
B Hauptrock1,*, M Glomski1, D Knies1, E Antunes1, H Echchannaoui1,
P Romero2, R Voss1, M Theobald1
1Hematology, Universitätsmedizin Mainz, Mainz, Germany, 2Ludwig Institue
for Cancer Research, Lausanne, Switzerland

Background: Adoptive transfer of T cells modified by tumor antigen-specific
T-cell receptor (TCR) gene transfer is a valuable strategy to induce tumor
regression in cancer patients. However, transfer of a/β-double-chain (dc)TCR
into human T cells harbors the risk of forming hybrid dimers with naturally
expressed TCR chains.
Aims: In this study, we used a human single-chain (sc)TCR specific for the
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melanoma-antigen gp100(280-288) constructed by linking the variable (V)a-
chain to the TCR β-chain to prevent TCR mispairing.
Results: Retroviral cotransduction of the human scTCR together with the con-
stant(C-) domain of the TCRa-chain (Ca) into human T cells did not result in suf-
ficient TCR expression on the cell surface. Expression was restored when human
C-domains were replaced by mouse C-domain counterparts. As mouse-derived
proteins could be immunogenic in patients, we replaced only selected amino
acids in the human constant domains of the scTCR/Ca by their corresponding
mouse amino acids. However, this strategy resulted only in a moderate enhance-
ment in scTCR-expression levels. To further improve stability, additional disul-
fide bonds between the scTCR and the Cawere introduced. This yielded in a sub-
stantial increase of expression, cytokine production and lysis of target cells by T
cells bearing the minimally murinized (mm) scTCR/Ca. To study if the mm scT-
CR mispairs with TCRa-chains of other specificities, TCR-deficient Jurkat cells
were transduced with different combinations of the scTCR and full length TCRa-
chains. Cell surface expression of the mm scTCR by pairing with different human
and murine TCRa-chains was demonstrated by anti-Vβ14-staining. However,
low Vβ14-MFI in Jurkat cells transduced with the scTCR/TCRa in comparison to
scTCR/Ca correlates with a low density of mispaired scTCR/TCRa-dimers on the
cell surface. After co-incubation with gp100(280-288) peptide-loaded T2-cells,
Jurkat cells harbouring mispaired scTCR/TCRa produced no IFN-γ, demonstrat-
ing that the scTCR is not able to interact with the gp100(280-288)-antigen when
it mispairs with the irrelevant TCRa-chain. Similar experiments in human T cells
showed a marginal expression of the scTCR in combination with an irrelevant
TCRa-chain, probably due to favourable pairing of the full length TCRa-chain with
the naturally expressed TCR. 
Summary and Conclusions: These optimized human scTCR/Ca molecules
represent promising candidates for adoptive T cell transfer by providing effec-
tive antitumor responses. Mispairing of scTCR with endogenous TCR chains
cannot be excluded, but clinical relevance might be limited due to low expres-
sion levels of hybrid TCRs.

P997

LONG-TERM FOLLOW-UP OF ADOPTIVE IMMUNOTHERAPY WITH HAP-
LOIDENTICAL KIR-L MISMATCHED NATURAL KILLER CELLS AS POST-
REMISSION CONSOLIDATION STRATEGY IN ELDERLY HIGH RISK
ACUTE MYELOID LEUKEMIA PATIENTS 
A Curti1,*, S Parisi1, L Ruggeri2, A D’Addio3, A Bontadini4, E Dan1, M Motta1,
S Rizzi1, S Trabanelli1, V Giudice4, E Urbani5, G Martinelli1, S Paolini1, F
Fruet4, G Bandini1, M Baccarani1, A Velardi5, R Lemoli1
1’L. e A. Seràgnoli’ Hematology Institute, Bologna, 2Hematology and Clinical
Immunology, Department of Clinical and Experimental Medicine, Perugia,
3Azienda Istituti Ospitalieri, Hematology Unit, Cremona, 4Immunohematology
Service and Blood Bank, S.Orsola-Malpighi Hospital, Bologna, 5Division of
Hematology and Clinical Immunology, Department of Clinical and Experimen-
tal Medicine, University of Perugia, Perugia, Italy

Background: The most common cause of treatment failure in acute myeloid
leukaemia (AML) patients is early relapse. Then, new consolidation strategies
represent now one of the most interesting issues. Data from literature suggest
that KIR mismatched NK cells may be transferred and expanded in vivo and
may significantly impact on tumor cell killing, particularly in AML patients.
Aims: Aim of this work is to establish the feasibility and efficacy of adoptive
immunotherapy with haploidentical KIR-L mismatched NK cells as consolida-
tion therapy in elderly high-risk AML patients, who achieved CR. 
Methods: Fourteen patients with high-risk AML (2 in molecular relapse and 12
in morphological complete remission (CR); with a median age of 62 years
(range 53-73) received highly purified CD56+CD3- NK cells from haploidenti-
cal KIR-ligand mismatched donors after fludarabine/cyclophosphamide –con-
taining-immunosuppressive chemotherapy, followed by interleukin-2 subcuta-
neous administration (10¥106 IU/day, 3 times weekly for 2 weeks -6 doses
total) after NK cell infusion.
Results: The median number of infused NK cells was 2.74 ¥ 106/Kg. No NK
cell-related toxicity, including graft-versus-host disease (GVHD), was observed.
Hematological recovery was comparable to standard chemotherapy: median
time to neutrophil count recovery (ANC >0.5 ¥ 109/l) was 18 days (range 12-
45), median time to platelet recovery (PLTs >20 ¥ 109/l) was 20 days (range
13-45). Both patients in molecular relapse achieved molecular CR, which last-
ed 9 months for both patients. Among 12 patients in morphological CR, 7
patients are disease-free after 28, 25, 63, 59, 49, 10 and 9 months (median 28
months; range 9-63), whereas 4 relapsed after3,5, 24 and 3 months; 3 relapsed
patients ultimately died due to disease progression, one is receiving re-induc-
tion chemotherapy. One patient died during the neutropenic phase due to over-
whelming bacteria pneumonia. Seven AML patients, who had achieved CR
after the same induction/consolidation therapy and with similar prognostic fea-
tures as the study patients, were excluded from NK therapy because they did
not have KIR-ligand mismatched donors. Interestingly, analysis of clinical out-
comes showed that 6/7 patients relapsed at a median of 4 months and died of
disease progression, whereas one patient is alive and disease-free after 24
months post autologous stem cell transplant. After infusion, donor NK cells
were found in the peripheral blood (PB) of all evaluable patients (peak value

on day 10). They were also detected in the bone marrow (BM) in some cases
(peak value on day 5). An association between serum IL-15 concentration and
donor chimerism after NK cell infusion was observed. Particularly, the rise in
IL-15 serum level was followed by increase in donor chimerism, thus support-
ing the conclusion that homeostatic IL-15 drives in vivo expansion and survival
of adoptively transferred NK cells. Donor-versus-recipient alloreactive NK cells
were demonstrated in vivo by the detection of donor-derived NK clones that
killed recipient targets, including leukemic blasts. 
Summary and Conclusions: Infusion of purified NK cells is feasible in elder-
ly patients with high risk AML. Adoptively transferred NK cells were alloreac-
tive against recipient cells and might have induced anti-leukemic activity. 

P998

STAINING OF ANTIGEN-SPECIFIC CD4+ T CELLS USING MHC CLASS II
TETRAMERS GENERATED ACCORDING TO A NOVEL METHOD OF PEP-
TIDE-MHC CLASS II MONOMER PRODUCTION AND PURIFICATION
P Braendstrup1,*, S Justesen1, T Østerby1, M Kongsgaard1, B Mortensen1,
L Vindeløv2, R Malone3, A Stryhn1, S
1ISIM, Copenhagen University, 2Hematology, Copenhagen University Hospi-
tal, Rigshospitalet, Copenhagen, Denmark, 3Unité 986, Institut National de la
Santé et de la Recherche Médicale, Unité 986, DeAR Lab Avenir, Hôpital Saint
Vincent de Paul, Paris, France

Background: CD4+ T cells recognize linear peptides bound in the peptide-
binding cleft of MHC class II molecules displayed on the surface of antigen-pre-
senting cells. CD4+ T cells are key players in adaptive immunity orchestrating
both CD8+ T cells (e.g. activation, differentiation, proliferation, maintenance)
and B cells (e.g. antibody class switching, high affinity antibody production). The
use of MHC class I tetramers to stain antigen-specific CD8+ T cells emerged
in 1996 and has since transformed the field of cellular immunology, effective-
ly becoming the golden standard for direct enumeration, analysis and manip-
ulation of CD8+ T cells. On the other hand generation of functional MHC class
II complexes and MHC class II tetramers has proven challenging.
Aims: To develop an alternative method of MHC class II tetramers/multimer
generation for the staining of antigen-specific CD4+ T cells.
Methods: Recombinant MHC class II alpha and beta chains were refolded in
vitro in the presence of peptides that had been extended by a hexa-histidine
sequence. The resulting peptide-MHC class II complexes could readily be puri-
fied and concentrated by immobilized metal affinity chromatography, and sub-
sequently tetramerized using fluorochrome-labeled streptavidin.
Results: We have developed a novel method of MHC class II tetramer synthe-
sis. With common HLA-DRB-alleles and various viral epitopes stemming from
human cytomegalovirus and Influenza A virus we have subsequently demon-
strated that these MHC class II tetramers can stain and purify antigen-specif-
ic, MHC class II-restricted CD4+ T lymphocytes.
Summary and Conclusions: The use of MHC class II tetramers could provide
important information about the reconstitution of virus-specific CD4+ T cells and
possibly the development of minor histocompatibility antigen-specific CD4+ T
cells following allogeneic hematopoietic cell transplantation.

P999

PMHC ARRAYS DEMONSTRATE THAT “UNTOUCHED” T CELL POPU-
LATIONS FROM PRESENTATION ACUTE MYELOID LEUKAEMIA
PATIENTS PREDOMINANTLY RECOGNIZE THE CANCER-TESTIS ANTI-
GEN, PASD1 
S Brooks1, S Bonney1, E Smits2, C Lee3, D Sigurdardottir4, D Li5, K Pulford5,
A Banham5, T Elliott1, H Rammensee4, V Van Tendeloo2, K Orchard3,*,
B Guinn6,7
1Cancer Sciences Unit, University of Southampton, Southampton, United King-
dom, 2UA Laboratory of Experimental Hematology, Antwerp University Hospi-
tal, Antwerp, Belgium, 3Department of Haematology, Southampton University
Hospitals Trust, Southampton, United Kingdom, 4Abteilung Immunologie, Inter-
fakultäres Institut für Zellbiologie, Tübingen, Germany, 5Division of Clinical
Laboratory Sciences, University of Oxford, Oxford, 6Cancer Sciences Unit,
Southampton University Hospitals Trust, Southampton, 7Department of Life
Sciences, University of Bedfordshire, Luton, United Kingdom

Background: Peptide major histocompatibility complex (pMHC) arrays, also
known as tetramer arrays, were developed to identify “untouched” populations
of CD8+ T cells in the peripheral blood of cancer patients. The technique is able
to analyse multiple T cell populations using small numbers of CD8+ T cells
(~1.2 ¥ 106 cells/array) and pMHC (1ng per spot, 1/1,000th of that used in flow
cytometry) spotted onto polyacrylamide gels. The pMHC array can simultane-
ously analyse a large number of T cell populations without haplotype restric-
tion. 
Aims: To determine the tumour antigens and epitopes therein recognized by
leukaemia patients at disease presentation. 
Methods: Negatively isolated CD8+ T cells were obtained, following informed
consent and local ethical approval, from the peripheral blood of leukaemia
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patients. T cells were lipophillically dyed with DiD fluorescent tracer and incu-
bated with arrays printed with pMHCs from more than 50 tumour-associated
antigen and viral epitopes (including HLA-A2/CMV and Flu controls). Positive
scoring of T cell populations were only made when T cells were consistently
bound to 3 of 6 of the same pMHC spots in two distinct regions on the array. 
Results: We have analysed 33 leukaemia patients (25 AML, 3 ALL, 5 CML) and
18 normal donors. Although normal donor T cells recognized HLA-A2/Flu M1
and/or CMV pp65 and/or IE1 epitopes, no binding to tumour antigen epitopes
were found. However we found that 11 of the 12 patients who had specific-T cell
populations recognising epitopes within tumour antigens were AML patients and
8 of these recognized PASD1. The other four patients (3 AML and 1 ALL) had T
cells which recognized epitopes within MUC1, Tyrosinase, CEAM5 and MelanA. 
Summary and Conclusions: We have developed a robust method for the
simultaneous analysis of T cell populations in leukaemia patients, the use of
which can indicate a short-list of T cell populations for further investigation of
T cell function, minimising reagent and sample use.

P1000

CYTOKINE INDUCED KILLER CELLS ARE ACTIVE AGAINST NON-SMALL
CELL LUNG CANCER AND OVERCOME THE ACQUIRED RESISTANCE
TO TARGET THERAPIES 
M Todorovic1,*, S Corso1, C Migliore1, E Morando1, L Gamaittoni1, L Giraudo1,
V Leuci1, G Mesiano1, S Capellero1, S Giordano1, M Aglietta1, D Sangiolo1
1IRCC, Candiolo, Torino, Italy

Background: Non-small cell lung cancer (NSCLC) patients initially responding
to target therapies invariably develop resistance to these drugs. This poses the
question of further therapeutic approach. In our study, we assessed a combined
treatment of target therapy and immunotherapy with CIK (Cytokine Induced Killer)
cells. CIK cells are able to kill tumor in MHC-unrestricted manner. This antitumor
activity is mediated by the interaction of CIK’s membrane receptor NKG2D with
MIC A/B and ULBP 1-3 ligands expressed on the tumor cells.
Aims: In this preclinical study, we investigated the efficacy of immunotherapy
with CIK cells in NSCLC and, concomitantly, the possibility of overcoming the
acquired resistance to target therapies: EGFR tyrosine kinase inhibitors (TKI)
and MET tyrosine kinase inhibitors.
Methods: CIK cells were expanded from healthy donors, starting from PBMC,
with the timed addition of IFN-gamma, Ab anti-CD3 and IL2. EGFR TKI resist-
ant NSCLC cells were generated by treating EGFR-addicted cells (PC-9, H
4006, H 3255, HCC 827) with increasing concentrations of EGFR TKI:erlotinib,
gefitinib, dacomitinib, afatinib and AZD8931. MET TKI resistant NSCLC cells
are generated by treating EBC 1 and H 1993 cells with increasing concentra-
tions of crizotinib and JNJ38877605.
Results: Both wild type NSCLC cell lines and correspondent resistant sublines
expressed MIC A/B and ULBP ligands which render them good potential targets
for immunotherapy with CIK cells. Mean expression values of MIC A/B were 34%
in EGFR TKI sensitive cells; values of 34%. 36%, 36%, 35% and 43% were
observed on corresponding sublines respectively resistant to erlotinib, gefitinib,
dacotinib, afatinib and AZD8931. ULBP 2 was expressed in EGFR TKI sensi-
tive cells with mean of 94%; values observed on corresponding resistant sub-
lines for all EGFR TKI drugs were comparable. MET TKI sensitive and resistant
lines had equal expression of 100% of ULBP 2. CIK cells efficiently and compa-
rably killed both, sensitive and drug resistant NSCLC cell sublines in vitro up to
91% of specific killing (n=21). Preliminary in vivo experiments showed that week-
ly intravenous infusions of CIK cells into NOD/SCID mice (n=6), implanted with
NSCLC cells (EBC1), significantly delayed tumor growth compared to untreat-
ed controls (n=5) (V1=2764±376 mm3, vs V2=477±379 mm3, average±sem,
P=0,02). Similar trend was observed treating animals implanted with EBC1-orig-
inated tumor made resistant to MET TKI in vivo.To rule out potential impairment
by targeted therapies, CIK cells were exposed for 1 week with EGFR TKI
(erlotinib 400nM, gefitinib 100nM, dacomitinib 5nM, afatinib 5Nm, AZD8931
5nM) and MET TKI (crizotinib 150nM) without observing any significant change
in phenotype or functionality.
Summary and Conclusions: CIK cells demonstrated intense activity in vit-
ro and in vivo against NSCLC targets. This beneficial effect was retained also
against tumor cells that developed resistance to molecular targeted therapy
with either EGFR TKI or MET TKI. Our data support and encourage further
investigation in this direction with promising clinical benefit in NSCLC patients
and the perspective potential to overcome resistance to molecular targeted
approaches.

P1002

NATURAL KILLER CELL EXPANSION UNDER GOOD MANUFACTURING
PRACTICE CONDITIONS FOR CLINICAL USE IN ADULT PHILADELPHIA+
ACUTE LYMPHOBLASTIC LEUKEMIA PATIENTS 
N Peragine1,*, G Torelli1, S Raponi1, C Rozera2, P Mariglia1, W Barberi1,
A Vitale1, F Belardelli2, A Guarini1, R Foà1
1Department of Cellular Biotechnology and Hematology, Sapienza University,
2Department of Hematology, Oncology and Molecular Medicine, Istituto Supe-
riore di Sanità, Rome, Italy

Background: The management of adult Philadelphia (Ph)+ acute lymphoblas-
tic leukemia (ALL) has profoundly changed with the utilization of tyrosine kinase
inhibitors (TKI). Two GIMEMA studies have shown that virtually all patients, irre-
spective of age, obtain a complete remission (CR) with TKI plus steroids without
systemic chemotherapy. Most patients tend over time to relapse and the optimal
post-CR treatment is unclear. The possibility of controlling/eradicating minimal
residual disease (MRD) through an immunotherapy-based strategy represents a
very attractive therapeutic option. Previous studies have shown that cytotoxic
natural killer (NK) cells with killing activity against autologous blasts may be
expanded and activated from ALL patients in CR, suggesting the use of NK-
based immunotherapeutic protocols for the management of these patients.
Aims: Aim of this study was to design a method of NK cell expansion under
good manufacturing practice (GMP) conditions to be used in clinical protocols
based on the in vivo infusion of ex vivo expanded autologous NK cells for adult
patients affected by Ph+ ALL in CR.
Methods: PBMCs were collected from 20 healthy donors and 3 adult Ph+ ALL
patients in CR. For NK cell enrichment, a two-step immunomagnetic procedure
was used, consisting of an initial CD3+ T-cell depletion followed by a CD56+

positive selection. Isolated NK cells (1×105/mL) were cultured for 14 days in
SCGM serum-free medium supplemented with 5% autologous plasma,500
U/mL IL-2 and 50 ng/mL IL-15 in the presence of irradiated autologous feeder
cells (2.5×105/mL). Only GMP and clinical grade materials were used. The
phenotype of freshly-isolated and expanded NK cells was assessed using mAbs
against CD56, CD16, CD3, DNAM-1 and NKG2D receptors, being the last two
proteins involved in NK-cell recognition and killing of primary blasts. The cytolyt-
ic properties of expanded NK cells against the K562 cell line and against pri-
mary adult Ph+ ALL blasts were determined in a standard 51Cr release assay.
Results: NK cells from healthy donors and Ph+ ALL patients could be expand-
ed respectively up to a 31.8±15.5 and 39.1±19.3 fold increase. Expanded NK
cells contained a homogenous cell population displaying a high expression of
CD56 and CD16 in the absence of CD3. DNAM-1 and NKG2D activatory recep-
tors presented a significantly increased expression after expansion both from
healthy donors (DNAM-1 P=.0007; NKG2D P=.0004) and from Ph+ ALL
patients (DNAM-1 P=.0012; NKG2D P=.045). Fresh and cryopreserved
expanded NK cells from healthy donors and Ph+ ALLs induced an efficient
lysis of K562 cells (mean cytotoxicity at a 50:1 E:T ratio 75.6%±9.7% and
62.9%±2.3%, respectively). When NK cells expanded from healthy donors were
used as effectors against adult Ph+ ALL blasts, a marked cytotoxicity was
observed (n=5; mean cytotoxicity at a 50:1 E:T ratio 21.4%±7.2%), indicating
the susceptibility of Ph+ ALL blast cells to NK cell cytotoxicity. In addition, pre-
liminary data show that NK cells expanded from Ph+ ALL patients in CR exert
a cytotoxic activity also against autologous blasts cryopreserved at diagnosis,
thus confirming the above data.
Summary and Conclusions: These results open the way to a possible new
immunotherapeutic strategy for adult Ph+ ALL patients with evidence of MRD,
based on the in vivo infusion of autologous NK cells expanded ex vivo accord-
ing to GMP-suitable procedures. The ultimate goal is a non-chemo/non-trans-
plant management of Ph+ ALL - particularly the elderly - with the use of TKI (and
steroids) plus an immune-mediated control of the disease.

P1003

EFFICIENT GENERATION OF HLA-A2 AND A24-RESTRICTED WT1-SPE-
CIFIC CYTOTOXIC T LYMPHOCYTES USING GENE-ENGINEERED ARTI-
FICIAL ANTIGEN-PRESENTING CELLS
M Ogasawara1,*, S Ota1, N Hirano2
1Department of Internal Medicine, Sapporo Hokuyu Hospital, Sapporo, Japan,
2Ontario Cancer Institute, Toronto, Canada

Background: Adoptive transfer of antitumor T cells to patients with malignant
melanoma has been shown to have a significant clinical impact. However, wide-
spread use of this novel modality has been hampered by the difficulties in con-
sistently generating antitumor lymphocytes in a timely manner for every patient.
To overcome this issue, we previously reported the generation of K562-based
artificial antigen-presenting cells (aAPCs). Using this aAPC-based culture sys-
tem, we are able to reproducibly generate HLA-restricted antigen-specific CD8+

cytotoxic T lymphocytes (CTL). Recent clinical trials have demonstrated that
melanoma-specific CTL, expanded using this aAPC system, could survive for
prolonged periods in advanced-stage melanoma patients without lymphodeple-
tion or cytokine treatment. Moreover, these CTLs trafficked to the tumor, medi-
ated biological and clinical responses, and established antitumor immunolog-
ic memory.
Aims: Wilms’ tumor 1 suppressor (WT1) is one of the ideal tumor-associated
antigens for cancer immunotherapy. Using our aAPC-based T cell culture sys-
tem, we expanded and characterized WT1-specifc CTL restricted by frequent
HLA-A alleles, A2 and A24.
Methods: HLA-A*02:01 (A2) and A*24:02 (A24)-positive peripheral blood
mononuclear cells were obtained from leukemia and cancer patients (n=5). To
establish antigen-specific T cells, CD8+ T cells were purified by positive selec-
tion using a magnetic beads method (Miltenyi Biotec). aAPCs expressing either
HLA-A2 or A24 as a single HLA allele were pulsed with HLA-A2 or HLA-A24
restricted, wild type or modified 9-mer WT1 immunodominant peptides (RMF-
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PNAPLY for HLA-A2 and CYTWNQMNL for HLA-A24). aAPCs were then irra-
diated with 200 Gy and added to purified CD8+ T cells at a ratio of 1:10 in 96-
well plates in PRMI1640 supplemented with 10% human AB serum. Between
stimulations, IL-2 (10 U/mL) and IL-15 (10 ng/mL) (both from Peprotec) were
added to the cultures.
Results: Flow cytometry (FACS) analysis confirmed that aAPCs stably
expressed HLA class I, CD80 and CD83. Following 3 rounds of weekly stimu-
lation with peptide-pulsed aAPCs, WT1-peptide-specific CTLs were evaluated
by a tetramer staining and an enzyme-linked immunosorbent spot (ELISPOT)
assay. The percentage of HLA-A2 tetramer-positive cells was 0.051±0.023%
before stimulation. It increased to 0.258±0.165% (5.1 fold increase) following
three stimulations. In contrast, the percentage of HLA-A24 tetramer-positive
cells before and after stimulation was 0.070±0.008% and 0.787±0.873% (11.2
fold increase), respectively, indicating greater magnitude of increase compared
with HLA-A2 tetramer positive cells. Neither HLA-A2 nor A24-restricted WT1-
specific CD8+ T cells were stained by irrelevant tetramers, confirming their
strict HLA restriction and antigen specificity. Interestingly, IFN-gamma
ELISPOT assays revealed that the magnitude of increase in WT1-specific CTLs
generated from HLA-A2 patients following stimulation was higher than those
generated from A24 patients (10.8 times and 6.7 times, respectively). FACS
analysis showed that majority of WT1-specific CTLs expanded using WT1 pep-
tide-pulsed aAPCs expressed an effector memory phenotype. These results
suggest that there could be difference in functional maturation between HLA-
A2 and A24-restricted WT1-specific CTL generated from leukemia and cancer
patients.
Summary and Conclusions: These results demonstrated that HLA-A2 and
A24-restrited WT1-specific CTLs with an effector memory phenotype can be
generated in vitro using peptide-pulsed gene-engineered aAPCs within a short
period of time.

P1004

OPTIMIZATION OF ALLOGENEIC NK CELLS FOR ADOPTIVE TRANSFER
THERAPY
M Besser1,2,*, T Shoham3, O Harari-Steinberg 1,4, N Zabari1,2, R Ortenberg1,2,
A Kubi1, A Yakirevitch5, A Nagler6, R Loewenthal7, J Schachter1, G Markel1,2,8
1Ella Institute for Melanoma, Sheba Medical Center, Ramat Gan, 2Department
of Clinical Microbiology and Immunology, Sackler Faculty of Medicine, Tel Aviv
University, 3GreenOnyx, Tel Aviv, 4Pediatric Stem Cell Research Institute,
5Department of Otolaryngology and Head and Neck Surgery, 6Department of
Bone Marrow Transplantation, 7Tissue Typing Laboratory, 8Talpiot Medical
Leadership Program, Sheba Medical Center, Ramat Gan, Israel

Background: Natural killer (NK) cells have long been considered as potential
agents for adoptive cell therapy for solid cancer patients. Triggering of effec-
tor NK function depends on the balance of inhibitory (mostly Killer-Ig-like
Receptors; KIR) and stimulatory (NK Lysis Receptors; NKLR) signals. Although
NK cells are able to eliminate malignant cells without prior antigenic stimula-
tion, most clinical studies utilizing autologous NK cells yielded disappointing
results.
Aims: To develop the most efficient strategy employing allogeneic NK cells for
adoptive cell transfer in solid tumors.
Methods: We analyzed various modular approaches, including donor-recipi-
ent KIR-ligand mismatching, ex vivo expansion and activation of NK cells,
induction of NKLR, and co-administration of antibodies to elicit antibody-
dependent cell cytotoxicity (ADCC) in a melanoma model.
Results: In agreement with previous models, we could show that melanoma
cells were more efficiently killed by allogeneic NK cells derived from KIR-lig-
and mismatched donors. Specific anti-tumor activity of NK cells could further
be enhanced by the addition of ADCC-inducing antibodies. The ADCC effect
was independent from the KIR-ligand mismatched setting and was only
observed in NK cells over-night pre-activated with Interleukin-2 (IL-2), but not
in fresh NK cells. To investigate the efficacy of ex-vivo activated and expand-
ed NK cells, we developed a clinically-compliable expansion protocol. After
CD3 T cell depletion, cells were subjected to various growth media, IL-2 con-
centrations,+/- anti-CD3 antibody and+/- irradiated feeder cells. The addition
of irradiated feeder cells together with anti-CD3 antibody (to stimulate feeder
cells) in AIM-V or X-Vivo 10 culture media resulted in the highest fold expan-
sion of CD3-depleted cells (average of 112-fold after 2 weeks and 420-fold after
3 weeks). Ex vivo expanded NK cells displayed an enhanced killing activity
when compared to over-night incubation with IL-2, as well as in the mismatched
setting, as compared to the matched setting. The improved killing activity of ex
vivo expanded NK cells could be explained by the uP-regulation of NK lysis
receptors, mainly NKG2D and NKp30. Addition of ADCC-inducing antibody
modestly increased the killing activity of already expanded NK cells.
Summary and Conclusions: NK cell ex vivo expansion and activation, and
optimization of NKLR expression seem to be the most potent strategy for the
generation of anti-tumor reactive NK cells, followed by ADCC induction and last-
ly by KIR-ligand mismatching. This study rationalizes a clinical trial that com-
bines adoptive transfer of highly potent ex vivo expanded allogeneic NK cells
from selected donors (high NKLR expression) and antibody therapy in patients
with malignancies.

P1005

LENALIDOMIDE MODULATES AN INHIBITORY EFFECT OF HUMAN REG-
ULATORY T CELLS ON THE PROLIFERATION OF B CELL LYMPHOMA
M Grygorowicz1,*, M Biernacka1, M Bujko2, E Nowak1, G Rymkiewicz3,
J Walewski4, S Markowicz1
1Dept. of Immunology, 2Dept. of Molecular and Translational Oncology, 3Dept.
of Pathology, 4Dept. of Lymphoid Malignancies, Maria Sklodowska-Curie
Memorial Institute and Oncology Centre, Warszawa, Poland

Background: High numbers of intra-tumoral regulatory T-cells (Tregs) have
been reported to correlate with improved survival in germinal center B cell-like
diffuse large B-cell lymphoma (DLBCL), follicular lymphoma (FL), and classical
Hodgkin lymphoma. Thus Tregs, which are capable of directly suppressing acti-
vation of normal B cells, can be similarly involved in the regulation of lymphoma
B cell proliferation. Studies on B-cell lymphoma models have shown that lenalido-
mide modulates the immune system. Inhibition of the proliferation and function
of naturally occurring Tregs was reported as one of multiple immunomodulatory
effects of lenalidomide. This raises the question of whether lenalidomide inter-
feres with the regulation of lymphoma cell proliferation by Tregs.
Aims: To investigate interactions between Tregs and lymphoma B cells and
to evaluate effects of lenalidomide on the regulation of lymphoma B-cell prolif-
eration by Tregs.
Methods: Established cell lines of FL, DLBCL, Burkitt lymphoma, plasma cell
myeloma, mantle cell lymphoma, and Hodgkin lymphoma were co-cultured with
freshly isolated or ex vivo expanded Tregs, with or without 1microM or 2microM
lenalidomide (Celgene Corp.), i.e. at concentrations compatible with clinical con-
centrations. The equivalent volume of DMSO was added to control cultures with-
out lenalidomide. To evaluate cell proliferation by flow cytometry, lymphoma cells
were stained with carboxyfluorescein succinimidyl ester (CFSE), and Tregs with
the cell proliferation dye eFluor670. CD4+CD25+Tregs were obtained from
peripheral blood of healthy donors by magnetic separation. To expand Tregs,
CD4+CD25+T cells were cultured either in the presence of irradiated allogene-
ic monocyte-derived dendritic cells (allo-DC) or anti-CD3/28/2 Ab-coated beads,
with IL-2 (10 or 50 U/mL, respectively), with or without rapamycin (100 ng/mL).
Results: Effects of freshly isolated Tregs on the proliferation of different lym-
phoma cell lines ranged from help to suppression. Lenalidomide neither induced
nor enhanced suppression of lymphoma cell proliferation by freshly isolated Tregs,
unless anti-CD3/28/2 Ab-coated beads or “third party” allo-DC were added to the
mixed cultures to activate Tregs. Tregs expanded in the presence of rapamycin
for 2 to 5 weeks following polyclonal activation or activation by “third party” allo-
DC, suppressed proliferation of 10/12 lymphoma cell lines tested, and prolifera-
tion of polyclonally activated autologous and allogeneic conventional Tcells. Tregs
expanded without rapamycin proliferated for a shorter period of time, and did not
develop equal regulatory function. Expanded Tregs constantly expressed FOXP3
and maintained demethylation of FOXP3 intronic Treg-specific demethylation
region (TSDR), secreted IL-10 and IFN-gamma, expressed CTLA-4, CD39, CD73,
GARP, TIGIT, GITR, and granzyme A, but not granzyme B or perforin. Prolifera-
tion of lymphoma B cell lines was moderately reduced or not affected by lenalido-
mide alone. In mixed leukocyte cultures, lenalidomide potentiated suppression of
lymphoma proliferation exerted by Tregs pre-expanded ex vivo. The inhibitory
effects of lenalidomide or Tregs on lymphoma proliferation were additive, even
when lenalidomide moderately inhibited Treg proliferation. Tregs expanded from
sorted CD127(lo) and CD127(hi) subsets of CD4+CD25+T cells similarly sup-
pressed lymphoma proliferation, and lenalidomide similarly potentiated suppres-
sion exerted by these Treg populations (Figure 1).

Figure 1.

Summary and Conclusions: Tregs could be considered for adoptive therapy
post-autologous hematopoietic transplantation (HCT) to eradicate residual lym-
phoma and to counteract both graft-versus-host disease and lymphoma
regrowth after allogeneic HCT. Tregs expanded ex vivo with rapamycin could
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be particularly useful. Lenalidomide potentiates the regulatory function of Tregs
directed against B lymphoma under the condition that Tregs are activated. Indi-
rect activation of Tregs in the absence of lymphoma B cells induces regulato-
ry function of Tregs against B lymphoma cells.
Supported by Polish MNiSW grant Nr N N402 454739.

P1007

CENTRALIZED PRODUCTION AND DISTRIBUTION OF CMV-SPECIFIC
CYTOTOXIC T CELL LYMPHOCYTES
A Friedetzky1,*, A Skulte1, A Mitra1, K Hodgkin1, K Peggs2, K Newton1,
R Knaus1
1Cell Medica, 2UCL Cancer Institute, London, United Kingdom

Background: Investigator-led Phase I/II studies have shown that adoptive
transfer of donor virus-specific cytotoxic T cell lymphocytes (CTL) can recon-
stitute immunity on a long-lasting basis in patients at risk for viral reactivation
following allogeneic hematopoietic stem cell transplantation (allo HSCT).
Aims: In order to support routine clinical use for virus-specific CTL, it is critical
to establish a reliable and convenient approach for supply of the cell product
to transplant centers across Europe.
Methods: Requests for Cytomegalovirus-specific (CMV) CTL are accepted for
specific patients from transplant physicians under a cell therapy agreement
with Cell Medica, employing standard request forms. Eligibility is confirmed,
including HLA-type and presence of CMV-specific cells, in donor samples. A
proprietary technology is utilized for direct selection of CTL based on MHC-mul-
timer technology (STAGE Cell Therapeutics GmbH). After final testing the CMV-
specific CTL are released as Cytovir™ CMV and shipped to the hospital in a
temperature controlled manner for direct infusion according to local SOPs for
donor lymphocyte infusions. In addition, Cell Medica is sponsoring two clinical
studies investigating the use of Cytovir™ CMV for high risk patients (CMV
D+/R+) prophylactically (CMV~IMPACT study) as well as therapeutically post-
CMV reactivation (CMV~ACE/ASPECT trial).
Results: The centralized production reliably results in a product that after micro-
biological clearance can be delivered in 10-14 days from receipt of starting
material. Based on the provision of over 50 cell products to support clinical tri-
als to 15 centers, no logistics failures have occurred. The Table 1 shows data
from the last 27 products manufactured after process optimization.

Table 1. Manufacturing data.

Summary and Conclusions: Cell Medica have developed a model for central-
ized production and delivery of virus-specific CTL for transplant centers across
Europe. Detailed manufacturing data demonstrate a high quality cell product.
According to the scientific recommendation from the European Medicines
Agency (EMA) Cytovir™ CMV is not classified as an advanced therapy medic-
inal product (ATMP) (date of adoption of recommendation by the EMA
26/01/2010). Routine use of CMV-specific CTL is feasible across Europe. Reg-
ulatory approvals pursuant to national legislation will be sought in the next 8
months with all necessary requirements already fulfilled to allow UK supply.

P1008

LAK CELLS AND ANTI-CD20 MONOCLONAL ANTIBODIES AS
INMUNOTHERAPY ON FOLLICULAR LYMPHOMA: ENCHANCED ANTI-
BODY-DEPENDENT CELL CITOTOXICITY OF LAK CELLS IN ASSOCIA-
TION WITH GA101 RATHER THAN RITUXIMAB
C Panizo1, S Inogés1, A de Cerio1, M Olave2, L Palomera2, R García-Muñoz3,*,
M Calvillo4, E Olavarría4, M Varela5, S Varea1, J Rifón1, A Alfonso1, M Bendandi1
1Hematology, Clinica Universidad de Navarra, Pamplona, 2Hematology, Hos-
pital Clíinico Universitario Lozano Blesa, Zaragoza, 3Hematology, Hospital San
Pedro, Logroño, 4Hematology, Complejo Hospitalario de Navarra, Pamplona,
5Hematology, Hospital Universitario Lucus Augusti, Lugo, Spain

Background: Administration of “in vitro” expanded autologous cytokine-activat-
ed killer cells (LAK cells) has been proposed to obtain an immune control of fol-
licular lymphoma (FL). Culture of peripheral blood lymphocytes with IL-2 gen-
erate LAK cells with cytotoxic capacity. Combination of these LAK cells with
mAb could achieve a synergistic effect by enhancing the ADCC activity with
potential clinical interest. GA101 is a new anti-CD20 mAB that binds with high-
er affinity to the CD20 increasing ADCC effect comparing to rituximab.
Aims: To study the cytotoxic capacity of LAK cells generated from peripheral
blood of patients with FL. In addition we assess whether the combination of rit-
uximab and LAK could improve functional activity of these cells. Finally, we con-
ducted a comparative study of two anti-CD20 antibodies, rituximab and GA101,
and we compare subgroups of patients with different polymorphisms in Fc and
complement proteins.
Methods: LAK cells were expanded “in vitro” from peripheral blood samples of
patients with FL. Cytotoxic capacity of these cells was compared to cells with-
out culture. Cytotoxicity studies were performed using chromium release assays
using K562 cells, Daudi and CRL-1596 as target cells. The effect of rituximab
and GA101 was evaluated on the capacity of the effector cells to lyse CRL-1596
cell line. Cetuximab was used as a control. To perform these studies target cells
were incubated with effector cells and antibody at 10 mg/mL concentration.
SNPs genotype was performed with TaqMan Applied Biosystems technology
using the detection systemABI Prism 7900HT
Results: Mononuclear cells were isolated and basal cytotoxicity was measured
in 35 peripheral blood samples from patients with FL. Basal cytotoxicity against
K562, Daudi and CRL-1596 cells was 17.2%, 9.46% and 1.21% respectively.
After culture with IL-2, the cytotoxicity activity against the same cell lines was
studied. In all cases a statistically significant increase was observed: K562
(38.43%), Daudi (38.78%) and CRL-1596 (20.5%). Furthermore we studied
the rituximab effect on the cytotoxic capacity against CRL-1596 of culture cells.
The observed cytotoxicity of LAK cells with rituximab was 33.90% vs 17.2% for
LAK cells alone (P<0,001). The cytotoxicity of LAK cells with GA101 was
44.72% vs 17.2% for LAK cells alone (P<0,001). No differences were observed
against CRL1596 cell line with the irrelevant antibody cetuximab (20.5% vs
17.2). Finally when comparing the ability to enhance the ADCC of both anti-
CD20 antibodies we found significant differences in favor to GA101 (GA101:
44.72% vs rituximab: 33.90%). Results of Fc receptor and complement activa-
tion proteins polymorphisms and correlation of these results with ADCC will be
provided in the meeting.
Summary and Conclusions: LAK cells generated from peripheral blood lym-
phocytes by culture with IL-2 in patients with FL show a higher cytotoxic activ-
ity than non culture lymphocytes. The observed cytotoxic capacity of LAK cells
against a CD20 positive cell line is enhanced by means of anti-CD20 monoclon-
al antibodies addition. GA101 is more effective than rituximab in enhancing the
cytotoxic capacity of generated LAK cells.

P1009

ROLE OF CIRCULATING AΒ-DOUBLE NEGATIVE T CELLS (DNT) IN LYM-
PHOMA PATIENTS: PRELIMINARY RESULTS OF A PROSPECTIVE STUDY
G De Tullio1,*, S Serratì1, C Minoia1, F Merchionne1, G Loseto1, A La Pietra1,
A Rana1, A Iacobazzi1, P Iacopino1, A Guarini1
1Department of Clinical and Experimental Oncology, Haematology Unit,
Advanced Cell Therapy Center, National Cancer Research Centre, Istituto
Tumori “Giovanni Paolo II”, BARI, Italy

Background: Numerous aspects of lymphoma pathophysiology indicate mutu-
al interactions between the host immune system and lymphoma cells. These
interactions may either promote or control lymphomagenesis. An unconvention-
al subset of CD4−CD8− double-negative T cells (DNTs) has been recently
described to specifically contribute to anti-tumor immunity.Indeed, DNTs are
involved in immune regulation and tolerance as well as in host defence and
inflammation, acting as both regulatory T cells and/or cytotoxic T cells.DNTs are
T lymphocytes expressing either aβ or γδ T-cell receptor (TCR) and lacking of
CD4,CD8 and CD56.In healthy human donors and murine models, they con-
stitute about the 1-5% of lymphocytes in the peripheral blood and in lymphoid
organs. No data are available on the role of DNT cells in human anti-lymphoma
immunity. Translating information from murine models expanded DNT cells
would not impair host immunity against lymphoma and perhaps stimulate it.On
the other hand,DNT cells also demonstrated to have a direct in vitro anti-tumor
activity against lymphoma. Few data are available on the prognostic significance
of DNTs in lymphomas,on their interaction with other immune cells and on their
functional attitude.
Aims: The aim of this study is to assess the frequency and the functional atti-
tude of circulating DNTs in Lymphoma patients and healthy donors as con-
trols, in order to evaluate the role of DNTs on clinical outcome
Methods: For phenotypic and functional characterization of DNTs peripheral
blood samples of 30 Lymphoma patients and 16 healthy donors wereprospec-
tively collected.The staining of circulating DNT subset was performed with the fol-
lowing conjugated monoclonal antibodies (MoAbs) for surface and intracellular
markers: CD3, CD4, CD8, CD56, CD45, TCRaβ, CD45Ra, CD45Ro, CCR7,
CD27, CD28, CD30, CD69, GITR, CD95, CD178, CD152, IFN-γ, TNF-a,
granzymeB, perforin. Isotype-matched MoAbs will be used as staining controls.
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For functional studies, DNTs were purified from PBMCs of pts through a nega-
tive selection by using specific MACS microbeads and then cultured for 2 week
in complete medium supplemented with anti-CD3 (OKT3), rhIL-2 and rhIL-4.
Data was acquired using a 8-colour flow cytometer and analyzed using Kaluza
software. Data were compared among the groups using the Mann-Whitney non
parametric test or Kruskal–Wallis one-way analysis of variance.The study was
approved by the local Ethics Committeeand all patients provided their informed
consent in accordance with the Declaration of Helsinki. 
Results: We observed a significant decrease (P=0.006) of aβ-DNTs in the PB
of patients with untreated lymphoma (20.5±4.8 SE,) (Mean±SE) as compared
with healthy controls (31.3±3.4),and their number correlated with disease
relapse/progression (Figure 1 A and B).In Hodgkin’s Lymphoma patients the
aβ-DNTs frequencies were significantly increased as compared with other his-
totypes (Figure 1 D). Interestingly, after ex vivo expansion, DNTs, acquired a
immunomodulatory cytokine profile, characterized by the secretion of IFN-γ
and granzyme B which are known as central component of anti-tumor immune
responses (Figure 1 C).

Figure 1.

Summary and Conclusions: To date,no data has been reported on DNTs
phenotypic and functional characterization in Lymphoma pts. Our study has
demonstrated for the first time that aβ-DNTs may play an important role in
both the development and the progression of lymphomas. In addition, based
on our preliminary results,it is likely that ex-vivo expanded DNTs exert an anti-
tumor activity,thus suggesting their possible use as new strategy for adoptive
immune-therapy.

Red blood cells and iron; physiology and disease
(anemia) - Biology

P1010

EFFECT OF HISTONE METHYLTRANSFERASE EZH2 INHIBITOR
3-DEAZANEPLANOCIN A (DZNEP) ON ERYTHROPOIESIS
T Fujiwara1,2,*, H Saito2, Y Okitsu2, N Fukuhara2, Y Onishi2, K Ishizawa2,3,
R Ichinohasama4, H Harigae1,2
1Molecular Hematology/Oncology, 2Department of Hematology and Rheuma-
tology, Tohoku University Graduate School of Medicine, 3Clinical Research,
Innovation and Education Center, Tohoku University Hospital, 4Hematopathol-
ogy, Tohoku University Graduate School of Medicine, Sendai, Japan

Background: EZH2, a core component of Polycomb repressive complex 2
(PRC2), plays a role in transcriptional repression through mediating H3K27
trimethylation, and is involved in various biological processes, including
hematopoiesis. Studies have indicated that 3-deazaneplanocin A (DZNep), an
inhibitor of EZH2,preferentially induces apoptosis in various hematological
malignancies, implying that EZH2 may be a potential new target for epigenet-
ic treatment.On the other hand, we have demonstrated that DZNep also has a
potential to promote erythroid differentiation of K562 cells (ASH 2012). In the
present study, we have extended our study to assess the effect of DZNep on
erythropoiesis.
Aims: We conducted iTRAQ (isobaric tags for relative and absolute quantita-
tion)-based proteomic analysis in DZNeP-treated K562 cells, and also
assessed the effect of DZNep on primary erythroblasts.
Methods: K562 cells were treated with DZNep at doses of 0.2 and 1 uM for
72 h.siRNA-mediated knockdown of EZH2 was conducted with nucleofector
(Amaxa Inc.). For transcription profiling, SurePrint G3 Human GE 8 ¥ 60K (Agi-
lent) and Human Oligo chip 25K (Toray) were used for DZNeP-treated and
EZH2 knockdown K562 cells, respectively. iTRAQ analysis was conducted
with Triple TOF 5600 (AB Sciex). To obtain human primary erythroblasts,
CD34-positive cells isolated from cord blood were induced in liquid suspension
culture, and DZNep was treated at doses of 0.01 and 0.1 uM for 96 h.
Results: DZNep treatment decreased EZH2 protein expression without signif-
icantly affecting EZH2 mRNA levels. We also confirmed that DZNep treatment
significantly inhibited cell growth, accompanied with accumulation of p27. Inter-
estingly, the treatment significantly induced erythroid differentiation of K562
cells, as determined by benzidine staining. Transcriptional profiling with untreat-
ed and DZNeP-treated K562 cells (1 uM) revealed that 789 and 698 genes were
upregulated and downregulated (> 2-fold), respectively.The DZNeP-induced
gene ensemble included prototypical GATA-1 targets, such as SLC4A1,
EPB42, ALAS2, HBA, HBG, and HBB. Concomitantly, DZNep treatment at
both 0.2 and 1 uM upregulated GATA-1 protein level, whereas the effect on its
mRNA levels was weak (1.02- and 1.43-fold induction with 0.2 and 1 uM DZNep
treatment, P= 0.73 and 0.026, respectively). Next, we conducted iTRAQ-based
proteomics analysis to further obtain an insight into the molecular mechanisms
of DZNeP-mediated erythroid differentiation.The analysis identified a total of
120 unique proteins (P<0.05), including significant enrichment of hemoglobins
(HBZ and HBE), whereas EZH2 and GATA-1 failed to be detected.
To examine whether the observed results of DZNep treatment were due to the

direct inhibition of EZH2 or hitherto unrecognized effects, we conducted siRNA-
mediated knockdown of EZH2 in K562 cells. Quantitative RT-PCR analysis
demonstrated that EZH2 knockdown had no significant effect on the expression
of erythroid-lineage related genes. Furthermore, transcription profiles of the genes
in the quantitative range of the array were quite similar between control and EZH2
siRNA-treated K562 cells (r=0.977), implying that DZNeP-mediated erythroid dif-
ferentiation might not be directly related to the EZH2 inhibition.
Finally, we assessed the effect of DZNep on primary erythroblasts, demonstrat-
ing that the treatment (0.1 uM)significantly induces HBB and HBG expression
in CD34-positive cell-derived primary erythroblasts.
Summary and Conclusions: DZNep promotes the expression of erythroid
genes in primary erythroblasts. Our microarray and proteomic analyses may
provide a better understanding of the mechanism of action of DZNep.

P1011

HS3 LOCUS CONTROL REGION SEQUENCES ARE NOT REQUIRED FOR
HIGH BETA GLOBIN EXPRESSION
J Nieto1,*, F Gonzalo1, L Galán1, P Gradilla1, F Fernández1, A Villegas1,2,
A Manrique1, C Fernández3, M Murga3, E Mandly1, J Mediavilla1
1Hematology, Hospital Clínico San Carlos, 2on behalf of Spanish Erithropathol-
ogy Group, Madrid, 3Hematology, Hospital Virgen de la Salud, Toledo, Spain

Background: The Locus Control Region (LCR) is a genetic element located
several Kb upstream the β globin cluster. This element is composed by 5 reg-
ulatory sites (HS1 to HS5), in which the LCR functions seem to reside. The LCR
restricts globin expression to the erythroid cell lineage, enhances gene expres-
sion and protects these genes from the negative effects of surrounding chro-
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matin. In fact, deletions affecting the entire regulatory region abolish the β clus-
ter expression, resulting in εγδβ thalassemia.
Furthermore, LCR was the first described regulator that could exert its effects
over long distances. As a consequence, it has been extensively studied in dif-
ferent biological models, from KO mice to cell lines, in order to understand the
human functionality of this element. However, several problems arise from
these studies, such as the lack of reproducibility when using the same biolog-
ical model or the contradictory results in the study of different models. The
challenge of understanding how the LCR works in vivo derives in part by the
fact that there are a very limited number of known LCR human naturally occur-
ring deletions.
Aims: Here we described 3 cases of the same family, who are carriers of a nov-
el deletion limited to the HS3 element. This could be helpful in order to under-
stand the HS3 and LCR functionality in humans.
Methods: Propositus and her family (mother and brother) were submitted for
screening of thalassemia based on mild microcytosis. An HS3 deletion, inside
the LCR, was detected in all patients by MLPA. In addition, propositus and her
mother showed an extra a globin gene copy (genotype: aaa/aa), whereas the
brother showed no alterations in the a cluster. Patient’s red blood cell indices
are detailed in Figure 1. Finally, we have performed a gapPCR to precisely
define the deletion breakpoints.
Results: We have found an HS3 deletion removing 1992bp. 5’ breakpoint is
located at position 11836 in the β cluster (NG_000007.3), whereas 3’ break-
point lies inside an Alu sequence, at position 13827. This novel alteration has
been named as Toledo deletion.

Figure 1.

Summary and Conclusions: Figure 1 shows a schematic view of previously
known human LCR deletions. Alterations affecting both HS2 and HS3 lead to
εγδβ thalassemia. Thus, those elements were supposed to be necessary for
high levels of β globin transcription. However, there were no natural deletions
removing just one of those key elements.
Toledo HS3 deletion is relevant because it only affects HS3, keeping HS2
intact. Surprisingly, this deletion is associated to a virtually normal phenotype,
slightly aggravated when there is coinheritance of extra a gene copies. Thus,
we conclude that HS3 is not required for high β globin transcription.
This deletion gives a human in vivo confirmation of the results obtained by the
group of Peterson working on transgenic mice containing a human β globin clus-
ter. They described HS3 as an element with no observable effect over β gene.
Nevertheless, their results clearly point the existence of HS3 enhancer speci-
ficity for ε and γ genes. This kind of Hs site specificity for globin gene activa-
tion has not been observed studying the native murine β cluster in KO mice
models, where a deletion of any of the individual Hs results in a 20% reduction
of adult globin expression in the β cluster.
The cases exposed here also argue in favour of the limited value of mouse gene
regulation studies for understanding human disease.
In conclusion, we have found a new human deletion demonstrating the redun-
dancy of HS3 in β globin regulation. 

P1012

FIRST EVIDENCE OF RENAL TUBULAR INJURY DURING SICKLE-CELL
CRISIS
P Bartolucci1,*, S Moutereau2, A Habibi3, M Khellaf4, P Grimberg5, Y Levy6,
S Loric7, A Santin8, P Lang5, B Godeau9, F Galactéros1, V Audard5
1Unité des maladies génétiques du globule rouge. IMRB U955 équipe2, CHU
Henri Mondor. APHP. UPEC. INSERM, 2Biochimie–Pharmacotoxicologie, 3Uni-
té des maladies génétiques du globule rouge. IMRB U955 équipe2, 4Service

de médecine interne, CHU Henri Mondor. APHP. UPEC., 5Service de Néphro-
logie et Transplantation, et Institut Francilien de Recherche en Néphrologie et
Transplantation. UPEC, CHU Henri Mondor. APHP. INSERM, 6Service d’Im-
munologie Clinique, CHU Henri Mondor. APHP. UPEC. INSERM,
7Biochimie–Pharmacotoxicologie, CHU Henri Mondor. APHP. UPEC, 8Servi-
ce d’Accueil des Urgences, CHU Henri Mondor. APHP. UPEC., 9Service de
médecine interne, CHU Henri Mondor. APHP. UPEC, Créteil, France

Background: The pathophysiological mechanisms classically involved in sick-
le-cell nephropathy include endothelial dysfunction and vascular occlusion.
Arguments demonstrating that ischemia-reperfusion injury-related kidney dam-
age might coincide with vaso-occlusive crisis (VOC) are lacking. 
Aims: We aimed to determine whether tubular cells and glomerular permeabil-
ity might be altered during VOC. 
Methods: Homozygous SCD patients, at least 18 years old with severe VOC
requiring admission to our hospital, were eligible for inclusion. Exclusion crite-
ria included VOC with parenteral hydration lasting >24 hours; blood transfusion
during the previous month; acute chest syndrome or severe complication requir-
ing a blood transfusion at inclusion; pregnancy and/or psychiatric disorder.
Patients with preexisting chronic kidney disease, defined as a glomerular infil-
tration rate ≤60 mL/min/1.73 m2 according to the modification of diet in renal
disease (MDRD) formula, were excluded. Blood and urine parameters were
analyzed the same day for each patient during VOC on hospitalization day 1
(D1) and D2 or D4, and at steady state (ST). ST was defined as a visit ≥1
months after an acute clinical event and ≥3 months after blood transfusion. 
Results: Urine neutrophil gelatinase-associated lipocalin (NGAL) levels and
albumin-excretion rates (AER) of 21 patients were evaluated prospectively dur-
ing 26 VOC episodes compared to their ST. We observed significantly
increased urine NGAL levels during VOC versus ST, while AER did not change
significantly. The higher urine NGAL concentration was not associated with
subsequent (24-48 hour) acute kidney injury. Univariate analysis identified a
strong association only between urine NGAL level and white blood-cell count. 
Summary and Conclusions: Our results demonstrated that tubular injury could
be present during VOC and highlights the importance of hydroelectrolyte mon-
itoring and correction during VOC. 

P1013

INHIBITION OF ERYTHROPOIESIS THROUGH HEPCIDIN AND ROS IN
TRANSFUSION-RELATED IRON OVERLOAD MICE
M Masuko1,*, H Kobayashi1, T Ushiki1, T Kozakai1, G Hasegawa2, H Hanawa3,
T Furukawa1, H Sone1, M Naito2
1Hematology, 2Pathology, 3Cardiology, Niigata University Hosipital, Niigata,
Japan

Background: Some clinical observations that iron-chelating therapy for bone
marrow failure syndrome patients with transfusion-related iron overload could
improve cytopenia (especially anemia) were reported. They prompted us to
consider that iron overload may have a negative impact on hematopoiesis.
However, the precise mechanism remains to be elucidated.
Aims: The aim of this study was to determine theeffect of iron overload on
hematopoiesis using forced iron-loaded mice.
Methods: While there are some model mice presenting hemochromatosis with
mutant genes such as HFE and TfR2, they may show different pathology from
transfusion-related iron overload patients. Therefore, we established iron over-
load model mice, which were six-week-old C57BL/6J mice injected with 5 mg
of saccharated ferric oxide (FesinÒ) intra-peritoneally 10 times in two weeks.
At 8 weeks after the last injection, the mice were sacrificed and analyzed. We
used mice injected with saline instead of saccharated ferric oxide as controls.
Peripheral blood cell count was performed by the standard procedure. Serum
iron and unsaturated iron binding capacity (UIBC) were measured by colorimet-
ric methods. Total iron binding capacity (TIBC) and transferrin saturation were
calculated using serum iron and UIBC. We also analyzed the histology of liver
and bone marrow in iron overload mice to assess iron deposition. Apoptosis and
intra-cellular ROS production of immature or mature erythroid cells in bone
marrow were analyzed by flow cytometry. Real-time quantification of mRNA
transcripts of iron-related molecules such as hepcidin, IL6, IL1-beta, BMP6, and
Id1 in liver was performed by quantitative RT-PCR.
Results: Iron overload mice showed higher serum iron concentration and high-
er transferrin saturation (serum iron 367±15 μg/mL, control 198±8 μg/mL,
P<0.0001; transferring saturation 93.8±1.0%, control 48.1±1.2%, P<0.0001).
These data are compatible with those of blood transfusion-related iron overload
patients. Iron overload mice showed marked anemia, while the leukocyte count
and platelet count did not differ from those of control mice (RBC 881±25×104/μl
vs. 974±8×104/μl, P=0.002; Hb 13.7 g/dl vs. 14.6 g/dl, P=0.029; reticulocyte
20.36±0.91×104/μl vs. 27.67±1.68×104/μl, P=0.002; WBC 7038±1754/μl vs.
6556±444/μl, P=0.78; Plt 68.0±5.1×104/μl vs. 80.1±3.8×104/μl, P=0.07). We
performed histological analysis of liver and bone marrow in iron overload mice.
In these mice, diffuse iron deposition was clearly observed in hepatocytes.
Interestingly and unexpectedly, iron deposition in bone marrow was observed
on macrophages and vascular endothelial cells. Hematopoietic precursor cells
in bone marrow had little iron deposition. We performed flow cytometric analy-
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sis to determine the causes of anemia, which revealed that immature erythroid
cells expressing both CD71 and Ter119 in bone marrow were significantly
decreased in iron overload mice (17.1±0.7% vs. 20.7±1.1%, P=0.04). Intracel-
lular ROS production in immature erythroid cells was increased compared with
that in control mice. Next, we measured the expression of iron-related mole-
cules such as hepcidin, IL6, IL1-beta, BMP6, and Id1 in liver by quantitative RT-
PCR. We found that the expression of hepcidin, BMP6, and Id1 was significant-
ly increased in iron overload mice compared with that in control, and also found
thatthe expression of hepcidin was correlated with the expression of BMP6
and Id1.
Summary and Conclusions: These data suggest that iron overload may
cause anemia through hepcidin production from hepatocytes and intracellular
ROS production in immature erythroid cells.

P1014

CONGENITAL DYSERYTHROPOIETIC ANEMIA DUE TO A NOVEL GATA-
1 MUTATION
J Pereira1,*, J Valero2, T Maia1, C Bento3, L Ribeiro1, H Almeida3, L Relvas3,
E Cunha3, A Oliveira3, A Pereira1, M Ribeiro3
1Unidade Hematologia Molecular - Serviço de Hematologia, Centro Hospita-
lar e Universitário de Coimbra, Coimbra, Portugal, 2Hospital Materno Infantil,
Hospital Materno Infantil, Badajoz, Spain, 3Centro Hospitalar e Universitário de
Coimbra, E.P.E., Serviço de Hematologia, Coimbra, Portugal

Background: Congenital Dyserythropoietic Anemias (CDA) are rare forms of
bone marrow failure syndromes, characterized by ineffective erythropoiesis,
with specific morphological changes in the bone marrow erythroblasts. There
are three classical groups (CDA type I, II, III) whose genes have already been
identified (CDAI and SEC23B for CDA type I and II respectively). Recently oth-
er rarer forms of CDA have been identified, like a new form that has been cor-
related to mutations in the gene (GATA-1, Xp11.23) encoding for the transcrip-
tional factor GATA-1. Most of the GATA-1 mutations are located in one of the
two zinc finger domains and are associated with deregulation of erythroid and
megakaryocyte lineages formation. The GATA-1 C-terminal finger is necessary
for DNA binding and the N-terminal finger mediates interaction with FOG-1 (for
friend of GATA-1), a cofactor of GATA-1.
Aims: To elucidate the etiology of a macrocitic anemia with dyserythropoiesis
and mild thrombocytopenia.
Results: CLINICAL CASE. A 12-year-old boy was referred to our consultation to elu-
cidate the etiology of a congenital haemolytic anemia. At 3 months of age he pre-
sented Hb 5.9 g/dL, MCH 33 pg, MCV 95 fL, RDW 17.5%, reticulocytes 5.8%,
normal platelet counts and a peripheral blood smear with anisocytosis, poikilo-
cytosis and basophilic stippling. He received several blood transfusions during
the first months of life. The bone marrow examination was reported as erythroid
hyperplasia, dyserythropoiesis, with orthocromatic erythroblasts showing irreg-
ular nuclear contour and bi or multinucleated erythroblasts. Electronic microscopy
identified vacuoles in the cytoplasm of the erythroblasts. Currently he has throm-
bocytopenia (platelet counts 73000), macrocytosis (MCV 104 fL), and hemoglo-
bin ranging between 9 and 10 g/dl. RESULTS. Molecular analysis of CDAI,
SEC23B, KLF1, HBB, HBA genes was normal; PKLR gene presented the
1284delA mutation in the heterozygous state. GATA-1 gene mutations screen-
ing (promoter and coding regions) was performed by PCR/sequencing and an A
to G transition at nucleotide position 866 (c.866A>G) was identified in the hem-
izygous state. This novel mutation results in the substitution of histidine 289 for
arginine in the protein C-terminal zinc finger. The patient inherited this mutation
from his mother who is heterozygous for the mutation.
Summary and Conclusions: Congenital Dyserythropoietic Anemias are a het-
erogeneous group of hereditary disorders, both at clinical and genetic levels.
GATA-1 is an important transcription factor in hematopoyesis regulation, in par-
ticular for erythroid and megakaryocyte lineages. The relative low number of
mutations observed in this gene may indicate that the majority of the mutations
are not compatible with life, confirming the central role of this transcription factor
in mammalian erythroid development. This is the first report of a mutation in the
GATA-1 gene located in the C-terminal zinc finger domain of GATA1 protein that
resulted in a Congenital Dyserythropoietic Anemia. This mutation is not described
in the literature, but its location may justify the phenotype. Our data highlights the
importance of analyzing both highly conserved zinc finger regions of GATA-1 in
patients with Congenital Dyserythropoietic Anemias.

P1015

EFFECTS OF CHRONIC PSYCHOLOGICAL STRESS ON EXTRA-
MEDULLARY ERYTHROPOIESIS: INVOLVEMENT OF EPOR, GR, C-KIT
AND BMP4 SIGNALING
M Budeč1,*, S Vignjević1, D Marković2, G Jovčić3, D Djikić1, O Mitrović1,
S Vranješ-Djurić4, V Koko1, V Čokić3
1Laboratory of neuroendocrinology, 2Laboratory of immunochemistry, 3Labo-
ratory of experimental hematology, Institute for Medical Research, University
of Belgrade, 4Institute for Nuclear Sciences Vinča, University of Belgrade, Bel-
grade, Serbia

Background: Chronic stress is an increasingly important topic and its under-
standing requires an integrative approach. Unlike steady-state erythropoiesis
in the bone marrow, under stress conditions spleen becomes a major site of
red blood cell production. It has been suggested that spleen microenvironment
provides a signal that induces cells to become stress erythroid progenitors.
Although there is evidence that high erythropoietin level together with gluco-
corticoids, stem cell factor and bone morphogenetic protein 4 (BMP4) stimu-
lates erythropoiesis during stress, very little information is available on expres-
sion of their receptors in the spleen.
Aims: To extend our previous observations that repeated restraint stress
increased the expansion of erythroid progenitors, the purpose of this study
was to investigate its effect on more mature erythroid cells and to determine
involvement of the erythropoietin receptor (EpoR), glucocorticoid receptor (GR),
stem cell factor receptor (c-KIT), as well as BMP4 and its receptors BMPRI and
BMPRII in the regulation of spleen erythropoiesis during chronic stress.
Methods: Adult male CBA mice were subjected to 2 h daily restraint stress for
7 or 14 consecutive days. The level of plasma corticosterone was determined
by RIA whereas the concentration of erythropoietin was measured by ELISA.
In the spleen red pulp, the expression of TER119, a specific surface marker
for erythroid differentiation from the early proerythroblast to mature erythrocyte,
as well as EpoR, GR, c-KIT and BMP4 was assessed by immunohistochem-
istry. Additionally, the expression of EpoR and GR was evaluated using West-
ern blot while BMPRI and BMPRII were analyzed by RT-PCR in splenic
extracts.
Results: Repeated restraint stress elevated plasma levels of corticosterone
and erythropoietin on days 7 and 14. In the red pulp of spleen, the number of
TER119-immunoreactive (ir) cells was significantly increased following 14 days
of exposure to restraint. Both Western blot and immunohistochemistry analy-
ses revealed a significant decrease in the expression of both EpoR and GR in
the spleen of mice restrained for 7 and 14 days. Further analysis showed that
chronic restraint elicited a robust increase in the number of c-KIT-ir cells com-
pared to controls in the red pulp of spleen after one and two weeks. Also,
markedly increased expression of BMP4 and both BMPRI and BMPRII was
found in the spleen of mice after repetitive restraint for 7 and 14 days.
Summary and Conclusions: After chronic stress, EpoR and GR levels in the
spleen are decreased, while c-KIT, BMPRI and BMPRII are increased. Chron-
ic restraint stress, as predominantly psychological stressor, enhances spleen
erythropoiesis in a manner similar to that described in stress erythropoiesis-
induced by anemia, implying involvement of elevated plasma levels of corticos-
terone and erythropoietin as well as c-KIT and BMP4-signaling in the complex
regulation of this process. The repeated psychological stress may be a risk fac-
tor to a large number of diseases including hematological malignancies.

P1016

DOES THE OPTICAL MICROSCOPE TELL US THE COMPLETE STORY IN
MEMBRANE-CYTOSKELETON DISORDERS? A STUDY OF RED BLOOD
CELLS WITH ATOMIC-FORCE AND SCANNING-ELECTRON MICRO-
SCOPES IN HEREDITARY SPHEROCYTOSIS
Dimosthenis Stamopoulos1,*, Nikolaos Papachristos1, Despina Barbarousi2,
Chara Matsouka2, Nerantzoula Mpakirtzi3
1Institute of Advanced Materials, Physicochemical Processes, Nanotechnolo-
gy and Microsystems, National Center for Scientific Research, Demokritos,
2Department of Haematology, General Hospital of Athens, Alexandra, 3Depart-
ment of Nephrology, General Hospital of Athens, Gennimatas, Athens, Greece

Background: Hereditary spherocytosis (HS) is one of the most common genet-
ic disorders of the red blood cell (RBC) membrane-cytoskeleton cohesion due
to the abnormal expression of basic proteins either of the cytoskeleton (spec-
trin) or of its linkage with the upper lying lipid-lipid bilayer (ankyrin, band3, pro-
tein 4.2). As a consequence, there is a gradual loss of a significant part of the
RBC membrane possibly in the form of vesicles.
Aims: To investigate these issues at the nanometer level and reveal informa-
tion not only on the shape and morphology of the complete RBC but from spe-
cific areas of the modified cell membrane we employed advanced microscopes.
Methods: Intact and 0.9% NaCl-washed RBCs (iRBCs and wRBCs, respec-
tively) produced from peripheral blood samples were investigated for the case
of 3 HS patients in comparison with 3 healthy donors. The iRBCs and wRBCs
single-layered smears were investigated in detail with conventional Optical
Microscopy (OM) and the advanced imaging techniques Atomic-Force
Microscopy (AFM) and Scanning-Electron Microscopy (SEM), both having spa-
tial resolution at the nanometer level (1 nm=10-9 m).
Results: Regarding iRBCs, in one HS patient, macroscopic fission that some-
times was accompanied by a clear twisting of the two cell parts was observed
by means of AFM and SEM (however not with OM). In all HS patients and
healthy donors the iRBCs membrane presents microscopic circular morpholog-
ical abnormalities (mCMAs) that reminisce of ulcers, with size in the range
200-2000 nm (see vertical-solid arrows in Figure 1). For the HS patients, in
some cases the underlying spectrin network is observed by means of AFM at
the interior of mCMAs (see vertical-solid arrow in lower Figure 1). Since the
membrane mCMAs are observed in both groups they probably relate to the
physiological aging of RBCs. Furthermore, the mCMAs incidence (number/top
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RBC membrane) does not present statistically significant differences, 1.27±0.38
κaι 1.52±0.31 between the HS patients and healthy donors, respectively. On
the contrary, the iRBCs of the HS patients exhibit an overpopulation of
nanoscopic CMAs (nCMAs) of size 50-200 nm (see horizontal-dotted arrows
in lower Figure 1) with a comparatively minor incidence in the healthy donors.
Micro/nano-metric vesicles (mnVs) of cylindrical (length 0.5-7.0 μm, diameter
100-500 nm) and toroidal (diameter 0.5-1.5 μm) form were observed by means
of both AFM and SEM for the HS patients, however without the observation of
the corresponding snapshots referring to their releasing from the iRBCs.
Regarding wRBCs, both AFM and SEM data revealed that for the HS patients
they are extendedly degraded to ‘ghosts’ during the wash process with even
0.9% NaCl physiological saline, obviously due to their reduced osmotic resist-
ance. Though the wRBCs ‘ghosts’ are cytoplasm depleted, they preserve the
main morphological characteristics of iRBCs.

Figure 1.

Summary and Conclusions: The membrane of iRBCs of HS patients does not
present differences in the mCMAs (size 200-2000 nm), in comparison to healthy
donors. In contrast, the occurrence of a large population of nCMAs (size 50-
200 nm) that are strongly increased in the HS patients when compared to the
healthy donors, may relate to the significantly decreased osmotic resistance of
the RBCs in the HS patients. Both mCMAs and nCMAs can be active sites from
where cytoplasm is released to the extracellular space.
The incidence of cylindrical and toroidal mnVs without the observation of snap-
shots that document their releasing from RBCs suggests that either the specif-
ic mnVs originate from a different parent cell or they are truly released from
RBCs during their passage from a parenchymal organ, most likely the spleen.

P1017

INVESTIGATION OF HEMORHEOLOGICAL PARAMETERS AT THE DIAG-
NOSIS AND THE FOLLOW-UP OF NUTRITIONAL VITAMIN B12 DEFICIENT
CHILDREN
H Tancer-Elçi1, Y Işik-Balci2,*, M Bor-Küçükatay3, E Kiliç-Toprak3,
Ö Kiliç-Erkek3, H Şenol4, H Aybek5
1Department of Pediatrics, 2Department of Pediatric Hematology, 3Department

of Physiology, 4Department of Biostatistics, 5Department of Biochemistry,
Pamukkale University, Faculty of Medicine, Denizli, Turkey
Background: In vitamin B12 deficiency, tetrahydrofolate synthesis is impaired,
leading to defective DNA synthesis and inhibition of cell division in the bone mar-
row, resulting in megloblastic anemia. Mean corpuscular volume (MCV) is
increased, and in the peripheral blood smear the erythrocytes are large and
mostly oval with hypersegmented neutrophils. In the literature it has been report-
ed that, especially in hematological disorders which affect the shape of the ery-
throcytes, hemorheological parameters are altered variously. There are a lim-
ited number of studies investigating eythrocyte deformability in vitamin B12
deficient adults, and the only investigated hemorheological parameter was the
eryhtrocyte deformability in these studies. Whereas, there is no study concern-
ing the hemorheological changes in vitamin B12 deficient children.
Aims: The aim of this study was to investigate the hemorheological parame-
ters as erythrocyte deformability, erythrocyte aggregation, whole blood and
plasma viscosities in vitamin B12 deficient children, and to identify the possi-
ble alterations in these parameters in response to adequate vitamin B12 treat-
ment, and to compare them with healthy controls.
Methods: The study enrolled 33 patients (17 female, 16 male) aged 2 months-
16 years (mean age: 7±5.7 years), who were diagnosed as nutritional vitamin
B12 deficiency, and 31 age and sex matched healthy controls (16 female, 15
male, mean age: 7.1±5.2 years). Informed consent form was obtained from the
parents. Elongation index (EI) which is the indicator of erythrocyte deformabil-
ity was measured at 9 different shear stresses between 0.3 and 30 Pa by an
ectacytometer. Erythrocyte aggregation amplitude (AMP) was also determined
by an ectacytometer. Plasma and whole blood viscosities were determined by
a cone-plate rotational viscometer. The differences between patients and con-
trols were compared. Hemorheological parameters were repeated in the patient
group following two months of vitamin B12 treatment, and the results were
compared with the initial results.
Results: In vitamin B12 deficiency, erythrocyte deformability was found to be
significantly decreased compared with the controls, and after adequate vitamin
B12 replacement it increased and came towards control values. On the other
hand, eythrocyte aggregation was found to be significantly increased in the
patient group before treatment compared with the controls. After treatment
there was a significant decrease in erythrocyte aggregation, compared with the
before treatmentvalues. Plasma viscosity was found to be decreased in defi-
ciency compared with the controls but this decrease was not statistically sig-
nificant, however it increased significantly after treatment and came towards
control values. Whole blood viscosities measured at either autologous or stan-
dardized hematocrit (40%) were found to be significantly decreased in the
patient group before treatment compared with the controls, and after treatment
showed a significant increase. A negative correlation between the EI and MCV,
and a positive correlation between AMP and MCV was found.
Summary and Conclusions: This study indicates that vitamin B12 deficiency
has important effects on hemorheological parameters, and adequate treatment
of deficiency not only corrects the hematological parameters, but also by help-
ing to normalize the hemorheological parameters, may contribute to the regu-
lation of microvascular perfusion. 

P1018

X-LINKED SIDEROBLASTIC ANEMIA: A PROMOTER MUTATION IN THE
ALAS2 GENE
J Pereira1,*, A Pereira1, T Maia1, L Relvas1, H Almeida1, C Bento1, ML Ribeiro1
1Unidade Hematologia Molecular - Serviço de Hematologia, Centro Hospitalar
e Universitário de Coimbra, Coimbra, Portugal

Background: Sideroblastic anemias (SA) are a heterogeneous group of disor-
ders, congenital or acquired, associated with abnormal heme biosynthesis, char-
acterized by: 1) microcytic hypochromic anemia, with dimorphism, 2) presence
of ringed sideroblasts in the bone marrow, 3) important secondary hemosidero-
sis. X-Linked Sideroblastic Anemia (XLSA) is a hereditary disorder with a hetero-
geneous phenotypic expression in males. Female carriers can also have the dis-
ease, particularly after the fourth or fifth decade of life, due to unbalanced X chro-
mosome lionization. Most frequently XLSA is diagnosed in males during the first
years of life and is associated with mutations (primarily missense) in the ery-
throid-specific 5-aminolevulinic acid synthase gene, ALAS2 (Xp11.21). In the
less severe forms the diagnosis may be delayed to the first two decades of life
or to the middle age, when the secondary iron overload is significant. Depending
on the type and location of the ALAS2 mutation, some patients may respond to
oral pyridoxine treatment. Severe cases are transfusion dependent.
Aims: To elucidate the iron overloadetiology in a male patient with mild
hypochromia and microcytosis.
Results: CLINICAL CASE. A 54-year-old male was referred to elucidate the eti-
ology of iron overload: serum ferritin 1600 ng/mL (normal 18-370), transferrin
saturation 47.3%. He also presented hemoglobin in the lower normal range
(13,7 g/dL), with hypochromia (MCH 26 pg), microcytosis (MCV 76 fL), RDW
14%, reticulocytes 160¥103/mL, peripheral blood smear with elliptocytes, stom-
atocytes and a few microcytes; normal Hb A2 and Hb F. No secondary caus-
es of iron overload were identified. He has been submitted to phlebotomies dur-
ing the last 7 years, the hemoglobin varied between 11 and 12.5 g/dL. RESULTS.
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Molecular analysis of HFE, SLC40A1 (ferroportin) and TFR2 genes was nor-
mal; alpha globin genes presented a –a3.7 deletion in the heterozygous state.
Alpha thalassemia could justify the mild hypochromia and microcytosis, but
not the iron overload. Even though the blood smear did not suggest a siderob-
lastic anemia, we sequenced the ALAS2 gene promoter and coding regions.
A C to G transversion at -258 from the ATG site was identified in the hemizy-
gous state. This mutation, already described in a Welsh female and his son, is
located in a transcription factor binding site. This is the second report of a reg-
ulatory mutation in the ALAS2 gene that resulted in a XLSA clinical phenotype.
Summary and Conclusions: In a 62 years old male patient with iron overload
and mild hypochromic, microcytic anemia we identified a a+ thalassemia and
a XLSA. Considering that XLSA phenotype severity varies considerable in
males, and can also be present in females, we suggest that all patients with
no identified cause of iron overload should have their DNA examined for ALAS2
mutations, irrespective of their haematological parameters, sex and age. Iden-
tification of the ALAS2 mutation allows an early treatment with pyridoxine, pre-
vention of iron overload and the identification of heterozygous women who will
benefit from genetic counselling.

P1019

COMPARISON OF EARLY AND LATE GASTROINTESTINAL TRACT AND
LIVER TOXICITY OF THE ORIGINATOR IRON POLYMALTOSE COMPLEX
(IPC) AND AN IPC SIMILAR PREPARATION IN NON-ANEMIC RATS
J Toblli1,*, G Cao1, M Angerosa1
1Laboratory of Experimental Medicine, Hospital Aleman, Buenos Aires, Argenti-
na

Background: Oral iron treatment of iron deficiency (anemia) [ID(A)] is often
accompanied by poor tolerability and thus limited compliance. Ferrous com-
pounds show poor gastrointestinal (GI) tolerability, possibly because the rapid
release of iron and its uncontrolled uptake may trigger oxidative stress reactions
[1]. The originator iron(III)-hydroxide polymaltose complex (IPCORIG, Maltofer®)
exhibits good GI tolerability and negligible oxidative stress reactions [2], because
its physico-chemical properties enable controlled, active absorption of iron [3].
The structure of IPCORIG, a polynuclear iron-carbohydrate complex, is largely
defined by the manufacturing process [4,5]. A variety of IPC similar (IPCS) prepa-
rations are in use worldwide, but they often present with varying physico-chem-
ical properties and, thus, different efficacy and toxicity vs. IPCORIG [2].
Aims: This nonclinical study in rats compared early (four weeks) and late tox-
icity (four months) of IPCORIG and an IPCS in the GI tract and liver.
Methods: Sixty rats were randomized to receive 280 mg Fe/kg body weight/day
of IPCORIG or IPCSHEMO (Hemoval®, Laboratories Saval S.A., Santiago, Chile),
or tap water (control). Thirty rats were sacrificed on day 29, and hematological
variables and aspartate transferase (AST) were analyzed from blood. Early
toxicity was assessed by microscopic evaluation of the villi/crypt ratio, and the
number of Goblet cells and eosinophils per villi in the small intestine. Tissue
ferritin in the liver and small intestine were assessed by immunohistochemistry.
After 4 months, thirty rats were sacrificed and late toxicity was assessed by ana-
lyzing lipid peroxidation (malondialdehyde, MDA) and the activity of Cu,Zn-
superoxide dismutase (Cu,Zn-SOD) in small intestine and liver homogenates.
Results: The IPCSHEMO group presented with significantly higher transferrin
saturation (TSAT) and AST levels than the IPCORIG group. The villi/crypt ratio and
the number of Goblet cells/villi were significantly lower and the number of
eosinophils/villi significantly higher in the small intestine of the IPCSHEMO group
vs. IPCORIG group. Ferritin immunostaining in the small intestine and liver and
Prussian blue staining in the liver was significantly increased in the IPCORIG
group vs. the IPCHEMO group. The IPCSHEMO group showed a significant
increase of lipid peroxidation and Cu,Zn-SOD activity in the small intestine and
liver vs. IPCORIG after four months, indicating oxidative stress in the IPCSHEMO
group (Table 1).

Table 1.

Summary and Conclusions: Damage to the gastric epithelium in the small
intestine was present to a variable degree in rats treated with IPCSHEMO but
not with IPCORIG. This, together with higher levels of TSAT in the IPCSHEMO
group, suggests the presence of weakly-bound or redox-active iron on the sur-
face of IPCSHEMO. Significantly lower levels of ferritin deposits and increased
oxidative stress markers both in the liver and small intestine of the IPCSHEMO
group indicate a less controlled iron utilization from IPCSHEMO than from
IPCORIG. Indeed, saturation of the iron transport mechanisms may lead to
uncontrolled iron uptake by various cells.
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NEXT GENERATION SEQUENCING IN THE DIAGNOSIS OF RED BLOOD
CELL MEMBRANE DISORDERS
R Van Wijk1,2,*, B van der Zwaag2, M Vogel2, M Elferink2, I Nijman2,
E Cuppen2, W van Solinge1, H van Amstel2
1Clinical Chemistry and Haematology, 2Medical Genetics, University Medical
Center Utrecht, Utrecht, Netherlands

Background: Hereditary disorders of the red blood cell (RBC) membrane con-
stitute a major cause of hereditary hemolytic anemia. It concerns a heteroge-
neous group of diseases with highly variable clinical expression. They are
caused by mutations affecting structural proteins of the RBC cytoskeleton and
its anchoring to the RBC membrane, thereby perturbing the cell’s structure
and function. Traditionally RBC membrane disorders are classified according
to the morphological appearance on a blood smear. Hereditary spherocytosis
(HS) and elliptocytosis (HE) are among the more common abnormalities,
whereas hereditary pyropoikilocytosis (HPP) and stomatocytosis (HST) are
more rare. Inheritance of these diseases is in most cases autosomal dominant.
Aims: Molecular analysis has long been hampered by the large and complex
nature of the many different genes involved and the fact that most mutations are
private ones. In this study we aimed to explore the molecular basis of various dis-
orders of the red blood cell membrane by Next Generation Sequencing (NGS).
Methods: We implemented an NGS based test in our DNA diagnostics labo-
ratory to sequence seven genes commonly associated with RBC membrane
disorders: SPTA1 (a-spectrin), SPTB (β-spectrin), ANK1 (ankyrin), SLC4A1
(band 3), EPB41 (protein 4.1), EPB42 (protein 4.2), and RHAG (Rhesus-asso-
ciated glycoprotein). Twenty patients with defined membranopathies were
selected for analysis (16 HS, 2 HPP, 2 HST). After enrichment of genomic
DNA, using a custom Agilent SureSelectXT probe kit, protein coding and flank-
ing intronic sequences were determined using a SOLIDTM-5500XL system.
Variants were identified using an ‘in house’ developed NGS mapping and call-
ing pipeline, and the Cartagenia BENCHlab NGS module was used for filter-
ing and prioritization of possible pathogenic variants. Detected mutations were
confirmed by conventional Sanger sequencing.
Results: Probable causative mutations were identified in 16 out of 20 (80%)
of patients studied. As was expected, most of the detected mutations were
novel (11 out of 15) and private. Most mutations concerned the substitution of
a single amino acid and were located in SPTA1 and ANK1. One particular
mutation concerned a large deletion involving SPTB. Somewhat surprisingly,
this small cohort showed no mutations in the gene encoding band 3 (SLC4A1),
a frequent cause of HS.
Summary and Conclusions: The here presented approach represents a fea-
sible and reliable diagnostic method to detect mutations in patients affected by
various disorders of the RBC membrane. Establishing the molecular diagno-
sis will be particularly important in young children with congenital anaemia,
transfusion-dependent patients, and in families with variable clinical expression
or complex inheritance patterns. In addition, understanding the molecular
mechanisms involved in disturbed RBC membrane function will contribute to
a better understanding of normal RBC physiology.

P1021

CARDIOPULMONARY BYPASS PROCEDURE INDUCES EXTRACELLU-
LAR RED BLOOD CELL VESICLE FORMATION
K De Vooght1,*, G Andringa1, C Lau1, M de Jong2, T van Laar2, R Wijk1,
W van Solinge1, R Schiffelers1
1Department of Clinical Chemistry and Haematology, 2Division of Heart &
Lungs, University Medical Center Utrecht, Utrecht, Netherlands
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Background: Extracellular vesicles are produced and released by most cells
and help to maintain homeostasis under physiological conditions. They play an
important role in cell-to-cell communication and have been identified in differ-
ent body fluids. They are released in a higher extent during cellular activation
and stress. Use of a heart-lung machine in patients, also called cardio-pul-
monary bypass procedure (CPB), is hypothesized to be major stressor for ery-
throcytes and associated with hemolysis. During CPB blood transfusion is often
inevitable. Our hypothesis is that the diffuse inflammation during cardiopul-
monary bypass is, at least partly, mediated by vesicles formed in (transfused)
blood as these vesicles show avid interaction with endothelium, can activate
complement and induce thrombosis.
Aims: Aim of this study is to investigate if contact with exogenous surfaces,
pumps, and buffer solutions in CPB induces blood cell vesiculation.
Methods: In the clinical set-up, patients’ CPB residue collected from the heart-
lung machine at the end of the operation was anonymously processed in exper-
iments. In the ex vivo set-up, blood from healthy volunteers, obtained after
informed consent, was subjected to a neonatal CPB set-up mimicking the pro-
cedure without a patient. Extracellular vesicles and red blood cells were isolat-
ed by (ultra)centrifugation procedures and characterized with Nanosight regard-
ing size and number. The interaction of red blood cell vesicles with endotheli-
um was quantified using a pseudoperoxidase assay (measuring hemoglobin)
and visualized after labelling of vesicles with PKH67. mRNA expression levels
of selected proteins involved in iron homeostasis were quantified by qPCR.
Results: Surprisingly, vesicle formation could not be detected in CPB residue
from patients undergoing CPB. This could either mean that vesicles are not
formed during the procedure or that their clearance rate surpasses the forma-
tion rate. By subjecting whole blood to an ex vivo CPB set-up detached from a
patient, clearance of vesicles could be eliminated. In this set-up, vesicle forma-
tion was prominent and dependent on duration of the procedure. Judging by the
red color of the vesicle-pellet, the predominant source of vesicles was red blood
cells. Apart from clearance by macrophages, these vesicles could be cleared
by other cell types and induce phenotypic changes. When we incubate red
blood cell vesicles with activated endothelium cells we observed uptake and
processing of vesicles. Uptake was enhanced in the presence of the phos-
phatidylserine-binding opsonin lactadherin. Uptake led to upregulation of iron
processing-enzymes such as heme-oxygenase-1, ferritin and ferroportin.
Summary and Conclusions: Our results show that extracellular vesicles are
formed during CPB, but these vesicles are rapidly cleared in patients. Apart from
macrophages, extracellular vesicles can be taken up by other cell types and
induce phenotypic changes that could potentially contribute to the diffuse inflam-
matory state after CPB in patients.

Granulocytes
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IMMUNOGENICITY OF LIPEGFILGRASTIM AND PEGFILGRASTIM IN
BREAST CANCER PATIENTS RECEIVING CHEMOTHERAPY: INTEGRAT-
ED ANALYSIS FROM PHASE II AND III STUDIES
A Abdolzade-Bavil1,*, L Zou2, C Sadhu3, A Buchner4, P Liu3
1BioGeneriX GmbH, Ulm, Germany, 2Teva Pharmaceuticals, Rockville, 3Teva
Biopharmaceuticals, Washington DC, United States, 4Teva ratiopharm, Ulm,
Germany

Background: Lipegfilgrastim is a novel, long-acting, fixed-dose, glycoPEGy-
lated recombinant granulocyte-colony stimulating factor (rG-CSF) under review
for neutropenia prevention in patients receiving myelosuppressive chemother-
apy (CTx) for cancer. Like any biological product, lipegfilgrastim could poten-
tially elicit an anti-drug antibody (ADA) response, which could cause adverse
events (AEs) or lack of efficacy.
Aims: To assess the immunogenicity of lipegfilgrastim compared with pegfil-
grastim using data from a Phase II and a Phase III study in patients receiving
CTx for breast cancer, and to correlate ADA test results with clinical events.
Methods: In the Phase II study, breast cancer patients undergoing CTx
received a subcutaneous (s.c.) injection of lipegfilgrastim3, 4.5, or 6 mg or peg-
filgrastim 6 mg on Day 2 of each of four CTx cycles. In the Phase III study,
breast cancer patients undergoing CTx received an s.c. injection of 6 mg lipeg-
filgrastim or pegfilgrastim on Day 2 of each of four cycles. In both studies,
serum samples were taken before each cycle, at the end of the study (Day 85),
and on Day 180 and Day 360 during the 360-day follow-up period. Samples
were analyzed using multi-tiered ADA assays based on Mesoscale Discovery
technology. Screening-reactive samples were confirmed by immunocompeti-
tion. All confirmed ADA positive (ADA+) study samples were measured for titer
and analyzed with the NFS-60 cell proliferation assay for neutralizing activity
against lipegfilgrastim or pegfilgrastim and endogenous G-CSF. The confirmed
ADA+ samples from lipegfilgrastim-administered patients were also character-
ized for ADA specificity towards XM21 (G-CSF moiety of lipegfilgrastim) and
PEG moiety, as well as cross-reactivity to endogenous G-CSF by competition
with XM21, PEG, and glycosylated G-CSF, respectively.
Results: The incidence of ADAs is summarized in the Table 1. In the Phase II
study, only two subjects had antibodies related to lipegfilgrastim treatment.
Among them, one subject had antibodies binding to the PEG moiety, and titer
for anti-lipegfilgrastim antibodies was found to be 0.6 on Day 85 only. Another
subject had antibody titer of 0 and the antibodies did not bind to either the pro-
tein or PEG moiety, indicating a weak or possibly false-positive response. In
pegfilgrastim-treated patients, only one subject was found to have antibody
response to the treatment. Antibody titer and binding specificity were not inves-
tigated. In the Phase III study, only one subject had antibodies related to lipeg-
filgrastim treatment, with the titer value being 1.2 and 2.1 on Days 180 and 360,
respectively. Antibody specificity characterization showed that the antibodies
bind to the protein moiety of lipegfilgrastim. In pegfilgrastim-treated patients,
only one subject was found to have antibody response to the treatment. Anti-
body titer and binding specificity were not investigated. ADA+ samples did not
exhibit neutralizing activity against lipegfilgrastim, pegfilgrastim, or endogenous
G-CSF. Unexpected AEs or lack of efficacy were not observed for patients with
confirmed ADA+.

Table 1. Incidence of confirmed anti-drug antibodies.

Summary and Conclusions: Immune response following lipegfilgrastim
administration was comparable to pegfilgrastim and was not considered clini-
cally significant. Serum ADA status did not appear to impact the clinical safety
and efficacy of lipegfilgrastim.
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LIPEGFILGRASTIM–A LONG-ACTING, ONCE-PER-CYCLE, GLYCOPEGY-
LATED RECOMBINANT HUMAN FILGRASTIM CREATED WITH SITE-SPE-
CIFIC GLYCOPEGYLATION TECHNOLOGY
C Scheckermann1,*, K Schmidt1, A Abdolzade-Bavil1, H Allgaier2, U Mueller3,
W Shen4, P Liu5
1BioGeneriX GmbH, 2Merckle Biotec GmbH, 3Teva GmbH, Ulm, Germany,
4Teva Pharmaceuticals, West Chester, 5Teva Pharmaceuticals, Washington
DC, United States

Background: Lipegfilgrastim is a once-per-cycle, fixed-dose glycoPEGylated
granulocyte-colony stimulating factor (G-CSF) under development for the preven-
tion of severe neutropenia in cancer patients receiving chemotherapy (CTx). Tra-
ditional PEGylation of biologic molecules has been used successfully for more
than 10 years to extend the half-life in the body, requiring less frequent dosing
and allowing for the administration of G-CSF once per CTx cycle, making treat-
ment potentially less expensive and enhancing patient compliance and safety.
However, the traditional PEGylation use of chemical conjugation through reac-
tive groups on amino acids can result in multiple PEGylated isoforms with reduced
protein activity, as well as non-uniform chemical and pharmaceutical properties.
Aims: To describe a highly site-specific glycoPEGylation technology for site-
directed PEGylation and the implications of the technology with regard to
improved outcomes, and to summarize preclinical findings for lipegfilgrastim
compared with pegfilgrastim (Neulasta®).
Methods: Glycosylation sequon scanning was used to identify the glycoPEGy-
lation site with the least impact on protein activity. Unlike endogenous G-CSF,
recombinant G-CSF, expressed in Escherichia coli, is not O-glycosylated. E.
coli-expressed G-CSF was selectively glycosylated at the natural O-glycosy-
lation site, and a polyethylene glycol (PEG) sialic acid derivative was attached
using a sialyltransferase (glycoPEGylation technology). Ligand binding affini-
ty was assessed using the BIACORE 3000 system. Biologic activity of lipegfil-
grastim was assessed in an NFS-60 cell line proliferation assay versus filgras-
tim and pegfilgrastim. Pharmacokinetic (PK) and pharmacodynamic proper-
ties were studied in healthy and neutropenic animal models.
Results: The use of the naturally present glycosylation site to achieve enzy-
matic coupling of an activated PEG-sugar conjugate to the filgrastim polypep-
tide produces a glycoPEGylated, long-acting G-CSF which is similar in struc-
ture to the native glycosylated protein. Lipegfilgrastim also showed improved
in vivo PK profiles in animal models. In vitro, lipegfilgrastim had binding affini-
ty and specific activity comparable to pegfilgrastim, while both were slightly low-
er than non-PEGylated filgrastim. Comparable increases in leukocytes, neu-
trophilic granulocytes, and monocytes were seen with lipegfilgrastim and peg-
filgrastim in rats and monkeys and were consistent with the effects expected
for a long-lasting G-CSF. No adverse effects on organ systems were reported
after a dose 100 times higher than the recommended human dose.
Summary and Conclusions: The glycoPEGylation technology platform
described here is used to produce lipegfilgrastim, a novel, biologically active
G-CSF with greater structural homogeneity and comparable pharmacologic
properties to conventionally PEGylated G-CSFs, thus enabling a safe and
effective once-per-cycle fixed dosing regimen.

P1025

SAFETY AND TOLERABILITY OF LIPEGFILGRASTIM IN BREAST CAN-
CER PATIENTS RECEIVING CHEMOTHERAPY: AN INTEGRATED ANALY-
SIS OF PHASE II AND III STUDIES
O Gladkov1,*, R Elsaesser2, A Buchner2, P Bias2, U Mueller2
1Chelyabinsk Regional Clinical Oncology Center, Chelyabinsk, Russian Fed-
eration, 2Teva ratiopharm, Ulm, Germany

Background: Myelosuppresive chemotherapy (CTx) frequently causes neu-
tropenia, leading to an increased risk of infections and delays in subsequent
chemotherapy treatments. Covalent attachment of polyethylene glycol (PEG)
has been shown to prolong the half-life of therapeutic proteins, allowing for less
frequent dosing, improved patient compliance, and potentially lower production
costs. However, traditional PEGylation methods rely on chemical conjugation
through amino acid reactive groups, which may reduce protein activity and result
in non-uniform chemical, pharmaceutical, and tolerability profiles. Lipegfilgrastim
is a highly homogenous once-per-cycle, fixed-dose glycoPEGylated granulo-
cyte-colony stimulating factor (G-CSF) created with a highly site-specific glycoP-
EGylation technology for site-directed PEGylation, which is under review for the
prevention of neutropenia in cancer patients receiving CTx. Non-inferiority of
lipegfilgrastim versus pegfilgrastim (Neulasta®) was previously demonstrated in
a Phase III trial conducted in CTx-naïve breast cancer patients.1
Aims: To report the safety and tolerability findings from an integrated analysis
of two Phase II/III studies of lipegfilgrastim versus pegfilgrastim in CTx-naïve
breast cancer patients.
Methods: All patients who received full-dose CTx (doxorubicin 60 mg/m2+doc-
etaxel 75 mg/m2) and either a single 6 mg subcutaneous injection of lipegfil-
grastim or pegfilgrastim were included in this analysis. The incidence and sever-
ity of treatment-emergent adverse events (TEAEs) and those the investigator

deemed related to study drug (TEADRs) over all four cycles were compared.
Results: TEAEs were experienced by 94.7% of patients in the lipegfilgrastim
group (N=151) and 89% of patients in the pegfilgrastim group (N=155). The
most common TEAEs were consistent with the effects of CTx and the under-
lying disease and were not necessarily due to G-CSF study medication. Fre-
quencies of TEAEs were comparable between treatment groups. As expect-
ed, there was a time-dependent trend across cycles within each treatment
group; i.e. the frequencies of TEADRs decreased with each subsequent CTx
cycle. Severe TEADRs were reported in one lipegfilgrastim patient and two peg-
filgrastim patients. There were no deaths as a result of study drug treatment in
either group. TEADRs were consistent with the underlying medical condition
and administration of CTx. Type, incidence, and severity of TEADRs are pro-
vided in the Table 1.

Table 1. Type, incidence, and severity of TEADRs.

Summary and Conclusions: Lipegfilgrastim has a favorable safety profile
consistent with the G-CSF class of molecules and is an acceptable alternative
to pegfilgrastim for the prevention of neutropenia in cancer patients receiving
chemotherapy.

Reference
1. Bondarenko I et al. J Clin Oncol. 2012;30 (suppl; abstract e19587).

P1026

CARDIAC INVOLVEMENT IN TYPE 3 EGYPTIAN GAUCHER DISEASE
PATIENTS: A REPORT OF 7 CASES AND A NEWLY REPORTED ANOM-
ALY
M Abdelwahab1,*, H Hamza2, W Attia2, A Beshlawy1, K Eid1
1Pediatric Hematology, 2Pediatrics, Cairo University Pediatric Hospital, Cairo,
Egypt

Background: Gaucher disease(GD) is due to deficiency of B- glucocerebrosi-
dase leading to depodtion of lipid laden macrophages(Gaucher cells) typical-
ly in the liver, spleen, bone marrow, lymp nodes, lungs, brain and very rarely
the heart usually associated with D409H/D409H mutation.Cardiac involvement
includes constrictive pericarditis, pericardial calcification, infiltration of the
myocarduim leading to cardiomyopathy and calcification of the mitral, aortic
valves and aortic root.
Aims: To report cardiac findings in 7 Egyptian type 3 GD
Methods: Four D409H/D409H patients, a 20 year old male with typical phe-
notype of D409H/D409H and 2 L444P/L444P children with cardiomeagly on ¥-
ray were assessed for cardiac anomalies.The D409H/D409H patients did Mul-
tislice CT angiography, CT brain and ophthalmologic assessment.
Results: The 3 female D409H/D409H siblings(19.17.11 years old showed
mitral regurge(MR); aortic regurge(AR), aortic root calcificationand ectatic prox-
imal coronaries; thickened aortic valve, increased echogenicity of aortic root
and MR respectively. They also had increased reflectivity of cornea, apraxia
and hydrocephalic changes,The 15 year old female with cardiac symptoms
showed MR, MS, AR and calcification of the aorta extending to the coronaries
as well as apraxia and hydrocepahlic changes.The fifth patient had severe
valvular affection, corneal opacities, apraxia and died postopeartively.The 2
L444P/L444P children had dilated cardiomyopathy and coarctation that showed
improvement.
Summary and Conclusions: This is the first report of coronary ectasia in
GD.Cardiac affection in GD can invlove other mutations than D409H/D409H
which should be screened routinely to pickup anomalies early.
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A FEASIBILITY STUDY OF HOME MONITORING OF BLOOD NEUTROPHIL
COUNTS IN PATIENTS WITH CHRONIC NEUTROPENIA
D Dale1,*, M Kelley1, V Makaryan1, E Rodger1, A Bolyard1, B Otto1
1Medicine, UNIVERSITY OF WASHINGTON, Seattle, United States

Background: Currently patients with chronic neutropenia and other hemato-
logical disorders must go to a doctor’s office, medical laboratory or hospital for
monitoring of their hematological status. For some chronic diseases, e.g., cyclic
and congenital neutropenia, an accurate diagnosis depends on obtaining a
series of daily or every-other-day counts over several weeks, but many patients
find it difficult to comply with the number of laboratory visits that are required.
It would be far more convenient if their blood cell counts could be monitored at
home. Home monitoring may prove to be useful for monitoring blood counts for
patients at risk of developing febrile neutropenia, for reducing number of cost-
ly visits to medical laboratories and for reducing patients’ exposure to new
pathogens outside the home environment.
Aims: To determine if patients can learn to use a small home monitoring device
to measure their own blood cell counts on a daily basis and to compare the
accuracy of patient testing versus testing by a skilled laboratory technician.
Methods: Ten patients with cyclic and idiopathic neutropenia currently enrolled
in the Severe Chronic Neutropenia International Registry (SCNIR) will be
enrolled. Initially the patients will make three visits to the laboratory to learn to
collect blood using sterile finger puncture techniques and to use the counting
device (XBC, Philips, Eindhoven, NL). At each visit the patient and the techni-
cian perform counts using the XBC device and the technician makes a control
count using a venous blood sample and a reference electronic counter (BC,
Beckman Coulter, Miami, FL). After the third laboratory visit, the patient takes
the XBC device home to monitor his/her own counts on a daily basis for 28 days.
Patients return to the laboratory each week of the study period for follow-up in-
laboratory counts by the patient and technician.
Results: Initially we tested three normal donors, six tests on each of three
XBCs and 4 repeat tests of each sample on BC and observed no significant dif-
ferences (two-way ANOVA). 
We have enrolled four patients, three patients were receiving granulocyte colony
stimulating factor (G-CSF) and one was being treated with prednisone. The
patients and technicians both performed finger sticks and both have performed
tests with XBC. The technician has performed counts on venous blood using
the BC device as the reference control. Teaching and learning proceeded
smoothly and easily. Comparison of counts performed in the laboratory with the
XBC device vs the BC counter are shown in Table 1. There were no significant
differences in results for the two instruments (two-way ANOVA or Students t-
test). Other comparisons were: patients vs. technician in lab with XBC and
patients using XBC in lab or at home. There were no significant differences.
For the two patients who have completed the 28 day study, compliance rates
for daily counts for were: 75% and 86%, the lower percentage for the first patient
due to running out of testing cassettes. Error rates requiring repeat counts were
26% and 17% and both patients regularly repeated the finger-stick sampling and
counting on the second try. Patients 3 and 4 have quickly learned counting
techniques, are maintaining their records and will soon complete the study.
The discomfort of the finger sticks has not limited the study. The six additional
patients will be studied in the spring 2013. 

Table 1. Comparison of blood neutrophil count for four patients using
test (XBC) vs reference (CB) instrument.

Summary and Conclusions: Based on this initial experience, we believe that
the XBC counter is reliable and accurate for measurement of WBC and ANC.
We find that patients can quickly learn to use this device to monitor their blood
leukocyte and differential counts at home. We believe that home monitoring is
a promising strategy for diagnostic testing and evaluation of treatment respons-
es in patients with neutropenia.

P1028

GRANULOCYTE FUNCTION IS NOT IMPAIRED BY ARGININE DEFICIENCY
K Kapp1, S Prüfer2, A Habermeier3, C Luckner-Minden4, J Bomalaski5,
P Kropf6, I Müller7, E Closs3, M Radsak4, M Munder4,*
1Institute of Immunology, University of Heidelberg, Heidelberg, 2Institute of
Immunology, 3Department of Pharmacology, 4Third Department of Medicine
(Hematology, Oncology, and Pneumology), University Medical Center of the

Johannes Gutenberg University, Mainz, Germany, 5Polaris Pharmaceuticals
Inc., San Diego, United States, 6Department of Immunology and Infection, Lon-
don School of Hygiene and Tropical Medicine, 7Department of Medicine, Sec-
tion of Immunology, Imperial College, London, United Kingdom

Background: Arginine deficiency is often encountered in cancer patients and
has all the characteristics of a double-edged sword: on the one hand, it is
induced by arginase expressing myeloid cells (neutrophil granulocytes or
myeloid-derived suppressor cells) in the context of cancer-related inflammation.
The ensuing arginase-mediated arginine deficiency may profoundly suppress
the adaptive immune response by inhibiting T cell proliferation and cytokine syn-
thesis. On the other hand, arginine depletion might have anti-tumoral potential,
especially against tumors that are unable to resynthesize their own arginine
from the precursor amino acid citrulline via argininosuccinate synthase. Phar-
macological arginine depletion via pegylated arginine deiminase (ADI-PEG20)
is already in clinical phase 1-3 human cancer trials.
Aims: Given the profound suppressive effect of arginine deficiency on adap-
tive immunity, we now studied the function of granulocytes in the context of argi-
nine depletion.
Methods: Human primary granulocytes were purified from healthy donors
and important granulocyte effector functions were measured in cell culture
medium in the presence or in the absence of arginine. Arginine deficiency
itself was induced either by using arginine-free preformulated medium or by
subjecting normal cell culture medium or whole blood to sonicates of human
granulocytes with a defined arginase activity, leading to the enzymatic deple-
tion of arginine. The following granulocyte functions were measured in vitro:
viability (PI/annexin V), expression of various cell membrane marker pro-
teins, activation-induced shedding of CD62L (flow cytometry), phagocytosis
(FITC-coupled E. coli: Phagotest®), microbicidal activity (XTT viability of C.
albicans), generation of reactive oxygen species (cytochrome C reduction
and oxydation of dihydrorhodamine 123: Phagoburst®), chemotaxis (human
serum-induced migration in Boyden chamber), activation-induced synthesis
of IL-8 (ELISA) and various other gene products (Real Time PCR). Granulo-
cyte function was also analysed in vivo in a murine model of Aspergillus fumi-
gatus pneumonia and arginine depletion in vivo was induced by injection of
ADI-PEG20.
Results: Arginine deficiency had no influence on human granulocyte viability,
expression of activation markers and constitutive cell membrane proteins, shed-
ding of CD62L, phagocytosis, generation of reactive oxygen species, fungicid-
al activity, chemotaxis and induced synthesis of IL-8 or any other gene prod-
ucts on mRNA level. Also, profound pharmacological arginine depletion in vivo
via ADI-PEG20 did not inhibit murine granulocyte functions: successful granu-
locyte-dependent clearance of Aspergillus fumigatus and survival of mice were
not impaired.
Summary and Conclusions: Granulocyte-based innate immune function is not
inhibited by arginine deficiency. This novel finding adds to a better understand-
ing of immunity during cancer inflammation-associated arginine depletion and
is also important for the development of therapeutic arginine depletion as anti-
metabolic tumor therapy. Our results are also consistent with the lack of co-exis-
tent infections in humans treated with ADI-PEG20.

P1029

LANGERHANS CELL HISTEOCYTOSIS (LCH) IN EGYPTIAN CHILDREN. A
SINGLE CENTER EXPERIENCE.
M Sedky1,*, H Sayed1, E Moussa1
1Pediatric hematology Oncology, Children Cancer Hospital, Cairo, Egypt

Background: Langerhans cell histiocytosis (LCH) is a rare immune multisys-
tem disease that behaves from spontaneous regression to rapid progression
and death or repeated reactivations especially upon end of treatment. Local-
ized monostotic disease (skin, bone or lymph node) have a good prognosis with-
out treatment. In contrast, multiple, especially high risk organs (liver, spleen,
hemopoietic system) have a poor outcome and may need chemo reinforcement.
Aims: To evaluate children cancer hospital Egypt experience in pediatric
Langerhans cell Histeocytosis
Methods: In the period between 12/7/2007 and 9/12/2011, 80 LCH patients
were treated at Children Cancer Hospital (CCHE) according to the LCH III pro-
tocol. M/F: 43 (46%)/37 (54%) with a mean age of 4 2/12 years (3 months–13
3/12y). Patients were divided into 4 groups: I monostotic lesion n=14 (17.5%),
II multisystem with no risk organs RO- n=29 (36%), III multisystem with risk
organs RO+: n=19 (24%) and IV unisystem multifocal lesions +/- special sites:
n=18 (22.5%). Group I did not receive systemic treatment. Vinblastine (VBL)
and Prednisone (PRED) were given as one +/- 2nd induction in Group II and
IV, and were associated to methotrexate(MTX)in group III. Maintenance includ-
ed 6 m to 1 year VBL, PRED for group IV and II respectively. Group III had a 1
year VBL, PRED, MTX and 6 mercaptopurine (6MP).
Results: Survival After a minimum 1 year and up to 5.5 year follow up, 70 patients
are better (87.5%) in No Active Disease (NAD) or Active Disease Regressive
(ADR), 3 patients are intermediate(4%) in Active Disease Stable (ADS), 3 patients
are worse (4%)in Active Disease Progressive (ADP), 3 patients (4%) died (all in
RO+): disease progression n=2 and viral pneumonia n=1. The Kaplan Meier 5 year
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Overall Survival (OS) is (96.3%), the 5 y Event Free Survival (EFS) is (54.7%):
Group I (93%), Group II (52%), Group III (47%), Group IV (83%) p0.013. The EFS
is worse if age <2 years old (38%) vs (71%) (2-10 y), vs 90% (>10 y) p0.001. EFS
is worse in patients received a 2nd induction (48,7%) vs (80.5%) p0.009. Respon-
seThe 6 week evaluation from diagnosis revealed (75%) better. This percentage
rose to 89% at W12 with or without induction(s). Progression /Reactivation Reac-
tivation occurred n=25 (38%), while progression post induction n=3 (4.5%). The
probability of reactivation or progression is 47%. Reactivation is less in prolonged
maintenance as 37 patients non reactivated with a mean 10 m maintenance dura-
tion vs 25 reactivated with a 8 m treatment duration p0.043.
Summary and Conclusions: In Egyptian LCH children, response to induction
is satisfactory. Although a greater incidence of reactivation, survival remains
the rule. Low age and slow responder carry a worse prognosis. With RO+
methotrexate, 6MP reinforcement, EFS is nearly equivalent to RO-. However
mortality are exclusively RO+.

P1030

PEGFILGRASTIM AS PROPHYLAXIS OF FEBRILE NEUTROPENIA DUR-
ING CHEMOTHERAPY OF RELAPSED AND REFRACTORY MULTIPLE
MYELOMA
C Cerchione1,*, N Pugliese1, L Marano1, G Cerciello1, S Avilia1, F Pane1,
L Catalano1
1Hematology, AOU “Federico II”, Napoli, Italy

Background: Patients receiving cancer chemotherapy are at an increased
risk of neutropenia, leading to an increased risk of infections and delays in
subsequent chemotherapy treatments. Recombinant granulocyte colony stim-
ulating factors (G-CSFs) have been developed to stimulate proliferation and dif-
ferentiation of neutrophils in patients receiving chemotherapy. Pegfilgrastim is
a pegylated long-acting recombinant form of G-CSF that extends the half-life
and allows for once-per-cycle dosing, requiring less frequent dosing than non-
pegylated G-CSF. Multiple Myeloma (MM) in advanced phases of disease may
be managed by regimens combining agents not frequently employed in early
phases of treatment (e.g. Anthracyclines, Alkylating agents, etc), but myelotox-
icity is the main expected side effect.In this context, G-CSFs are often neces-
sary to counteract the risks of febrile neutropenia: their use is bound to a fre-
quent evaluation of neutrophil counts that may not be easy for patients in home-
care. Avoiding severe neutropenia by prophylactic pegfilgrastim seems partic-
ularly useful in these cases.
Aims: The objective of this study was to compare the efficacy and safety of
pegfilgrastim in patients affected by Multiple Myeloma in advanced phase of
disease. In order to determine whether a single subcutaneous injection of peg-
filgrastim is as effective as daily injections of standard filgrastim, in terms of
haematological toxicity, febrile neutropenic episodes, antibiotic usage and
hospedalization duration.
Methods: We have enrolled in our study 18 patients (10 male and 8 female)
with a median age of 62 years (range 54-82) affected by multiple myeloma, all
relapsed and refractory to a median of 6 lines of therapy (range 4-8), all previ-
ously exposed to Bortezomib, Lenalidomide, Melphalan and all relapsed after
auBMT, treated with different chemotherapy regimens combining Bortezomib,
Lenalidomide, Bendamustine, Melphalan, Doxorubicine. 
Results: Since first course, received in our out-patient department, patients per-
formed blood counts twice weekly and received, from day 8 to day 19, prophylac-
tic oral chinolonic antibiotics and anti-fungal drugs. Filgrastim (5 μgr/kg/day for 3
days) was given if neutrophils count was <1500¥10^9 cells/L. Median number of
filgrastim administrations was 4.5, r. 3-6; nadir neutropenia was registered after a
median of 11 days (r. 8-14); median of nadir neutrophil count was 1.27¥10^9
cells/L (range 0.4–1.8¥10^9 cells/L), with maximum duration of 10 days. After the
first course of chemotherapy, patients received prophylactic pegfilgrastim (6 mg),
injected subcutaneously with a single administration on day 2 after last dose of
chemotherapy, independently from the neutrophil count at that time. Primary end-
point was the duration of neutropenia (neutrophil count <1.5¥10^9 cells/L), which
was never longer than 10 days. Median nadir neutrophil count, registered 11 days
after the end of the therapy (median, r. 9-15) was 1.576 (range 0.63-2.25¥10^9
cells/L); two patients (11%) needed a second administration of pegfilgrastim one
week after the first (day +9,+10 and +11, respectively) and also a supplement of
3 administrations of filgrastim. During pegfilgrastim, neutropenia lasted less than
10 days. Pegfilgrastim was well tolerated in all patients: main side effects in our
patients were fever and bone pain, (3/18 patients,16%)
Summary and Conclusions: In conclusions, in patients affected by MM
exposed to myelosuppressive agents in advanced phases of myeloma dis-
ease, pegfilgrastim seems to reduce the incidence of neutropenia and may
increase the possibility to maintain the scheduled time of treatment.

P1031

CHRONIC BENIGN NEUTROPENIA IN ADULTS: LABORATORY AND
CLINICAL PARAMETERS OF A 6-YEAR FOLLOW-UP 
B Fattizzo1,*, T Radice1, F Guidotti1, A Zaninoni1, A Ciani2, A Cortelezzi2,
W Barcellini1

1U.O. Ematologia e Centro Trapianti di Midollo, 2U.O. Ematologia e Centro
Trapianti di Midollo, Università degli Studi di Milano, Fondazione IRCCS Ca’
Granda Ospedale Maggiore Policlinico, Milano, Milano, Italy

Background: Chronic benign neutropenia (CBN) is a rare hematological con-
dition, characterized by an absolute neutrophil counts (ANCs) lower than
1800/µl in white and 1500/µl in black people for more than 3 months. This con-
dition can be congenital or acquired, idiopathic or secondary and may be char-
acterized by the presence of anti-neutrophils antibodies. While congenital and
acquired forms of infancy and childhood are largely studied, with particular
attention to the infective diathesis, less is known about adult neutropenia.
Aims: To evaluate clinical and laboratory features of chronic benign neutrope-
nia in adult patients, focusing on ANCs variations, on the positivity for anti-neu-
trophil auto-antibodies and on the incidence of infectious episodes.
Methods: Complete blood counts and physical examination were performed
every 3-4 months in the first 2 years, then at least once a year. Anti-neutrophil
antibodies were determined by direct and indirect granulocyte immunofluores-
cence test (GIFT method). Infectious episodes were defined according to Com-
mon Terminology Criteria for Adverse Events (Version 4.0 http://evs.nci. nih.gov).
Results: 47 patients (17 males and 30 females, median age 55 years, range 25-
86 years) were followed up for a median time of 47 months (range 6-240 months).
As Figure 1 shows, mean ANCs at enrolment and over time displayed a great
variability, both inter and intra-subject (>500/µl in 74% and >1000/µl in 25% of
patients). Considering the severity of neutropenia, we observed 23 patients (49%)
with neutrophils lower than 1000/µl in at least one observation (median number
of 470/µl neutrophils, range 100-969/µl). Finally, the mean ANCs observed dur-
ing the follow up was significantly lower in males than in females (610/µl, range
100-1380/µl versus 1070/µl, range 100-1750/µl, respectively; P=0,02). Anti-neu-
trophil antibodies were detected in 18/45 patients (40%), and mean ANCs were
significantly lower in positive versus negative cases (P=0,021 for 6 and 12 months
time). Bone marrow evaluation showed features of dismyelopoiesis in 14 cases
(56%), hypocellularity in 3 (12%) and normal morphology in 8 (32%). Flow cytom-
etry demonstrated increased Natural Killer cells in 13 patients (28%), Cytogenet-
ic was normal 22 cases (88%), while in 3 male patients karyotype was 45, X0 (7,
6 and 3 metaphases respectively). Finally, monocyte counts were higher than
600/µl in 8 patients (17%), and 5 of them (62%) showed an NK marrow infiltrate
(P=0,015). Mild splenomegaly was present in 10 patients (21%) with a mean max-
imal diameter of11,4 cm by ultrasonography. These cases displayed lower ANCs
compared with cases without splenomegaly (835/µl, 140-1400, versus 1380/µl,
200-3239, at 3 months; P=0,03). During the study 11 patients (23%) had an
infection needing oral antibiotic or antiviral therapy (7 upper respiratory tract
infections, 3 Herpes Zoster Virus infections and 1 urinary tract infection); no rela-
tionship was found between the occurrence of infections and the patient’s mean
ANCs value, the nadir of ANCs, and the presence of anti-neutrophil antibodies.

Figure 1. Mean ANCs values during follow up (mean±SD).

Summary and Conclusions: In spite of the alarm that produces in the gener-
al practitioner, CBN in adults is a benign disease, often incidentally diagnosed,
with an infectious rate comparable to that of general population and frequent
spontaneous ANCs variations. Bone marrow evaluation shows abnormal find-
ings in a half of patients, without reaching the criteria for clonal hematological
diseases, but suggesting that this condition deserves clinical follow up.

P1032

NEUTROPHIL RESPIRATORY BURST ACTIVITY COULD SERVE AS A
PROGNOSTIC MARKER IN SEPSIS PATIENTS, AND NEUTROPHIL CD10
AND CD16 EXPRESSIONS MIGHT BE BIOMARKERS FOR SEPSIS SEVER-
ITY
M Bae1,*, S Park2, E Cho1, C Park1, S Park1, Y Cho1, S Jang1, H Chi1,
S Hong2
1Laboratory Medicine, 2Internal Medicine, Asan Medical Center, Seoul, Korea,
Republic of Korea

Background: Respiratory burst activity (RBA) is important for the killing of

424 | haematologica | 2013; 98(s1)

18th Congress of the European Hematology Association



microorganisms; however, it may be also detrimental to the body due to tissue
damage. The role of neutrophils in septic shock has not been well investigat-
ed. Recently, changes were reported in the neutrophil surface antigens CD64
(high affinity receptor for IgG), CD10 (neutral endopeptidase), and CD16 (low
affinity Fc receptor) during sepsis and DIC.
Aims: The aim of this study was to evaluate RBA and surface antigen expres-
sions of neutrophils in septoc patients to determine their clinical significance.
Methods: EDTA peripheral blood was drawn from 105 healthy controls and con-
secutive 71 patients (52 males and 19 females; median age, 67 years; range,
29–92 years) with severe sepsis (16 patients) and septic shock (55 patients) from
January 2011 to October 2012. Using flow cytometry, RBA was measured in non-
stimulated and PMA-stimulated states by the change of nonfluorescent DCF-DA
to green fluorescent DCF with the production of hydrogen peroxide. The surface
expression of CD64, CD10, and CD16 on neutrophils were measured by the bind-
ing of fluorescence-conjugated anti-CD64, anti-CD10, or anti-CD16 antibodies.
Results: Compared with control neutrophils, patients’ neutrophils with sepsis
showed increased levels with non-stimulated RBA and CD64 expression, and
decreased values in CD10 and CD16 expression (P<0.001 for all biomarkers).
Expressions of CD10 and CD16 were lower in patients with septic shock than
patients with severe sepsis (P=0.031, 0.002, respectively). When the patients
were subdivided into 2 groups according to the mortality within 28-days, PMA
stimulated RBA of the patient’s neutrophils was higher in survivor group
(P=0.002). CD64 expression was also elevated in survivor group, but there
was no statistical significance (P=0.071).
Summary and Conclusions: During sepsis, neutrophils are highly activated,
and the increased neutrophil RBA by PMA stimulation is associated with bet-
ter prognosis. Neutrophil RBA could serve as a prognostic marker in patients
with sepsis, and CD10 and CD16 expressions of neutrophils might be biomark-
ers for sepsis severity.
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THE ULTRASOUND EXAMINATION OF SPLEEN CAN STRONGLY RAISE
THE SUSPICION OF THE GAUCHER DISEASE.
P Pulluqi1,*, K Pilika2, A Ivanaj1, A Perolla1, T Dedej3, T Caja1, A Rucaj3,
P Xhumari1
1Hematology, 2surgery, 3Laboratory, UHC “Mother Theresa” Tirana, Albania,
Tirana, Albania
Background: The Gaucher disease (GD) is a lipid storage disease inherited as
an autosomal recessive trait. It results from an inherited deficiency of acid β- glu-
cosidase leading to accumulation of glucosilceramide in tissue macrophages,
causing hematologic, visceral organs, and skeletal abnormalities.
Aims: To provide clinical and laboratorical data from GD patients and to try to
find any special features that raise suspicions of diagnosis prior to the bone mar-
row examination, or enzyme estimation.
Methods: 1996-2012 We analyzed the observational data from 11 GD patients
diagnosed for the first time in our clinic and we tried to find any correlation
betweem them and GD diagnosis before BM examination. 
Results: Mean age was 30.7 years (16-65). 81% (9/11) of patients were diag-
nosed before age 35. Only one was 65 years old. Three patients were from the
same family, two brothers and one sister. Ratio M/F 54% (6/5). At diagnosis,
anemia, HB<11gr/dl, was present in 72% (8/11), thrombocytopenia
PL<100000/µL in 63% (7/11), and leucopenia WBC<4000/µL in 54% (6/11). Albu-
minuria was reported in 63% (7/11) of the patients. Bone marrow examination
revealed the presence of Gaucher cells in all cases. Hemoglobin electrophore-
sis was normal in all cases except2, in which minor thalassemia was observed.
Hepatomegaly was reported in all patients. Bone pain was reported in 45% (5/11)
of patients.Splenomegaly was reported in all patients at 100% (11/11). Spleen
size varied from 5-20 cm under the costal arch. In 63% of pts. the spleen was larg-
er than 10 cm under costal arch. The most surprising thing was the strong corre-
lation between spleen size and the view of the ultrasound examination (USE) of
the spleen. The USE of the spleens showed hypoechodens areas in 63% (7/11)
of the pts. Hypoechodens areas are prescribed by some “brave” examiners as
areas that suggest spleen lymphomas or spleen malignancy, but these were not
associated with signs and symptoms of malignancies such as temperature,
sweats, weigh loose, etc. These Hypoechodens areas are observed in all cases
(7/7) with splenomegaly>10 cm under costal arch.
Summary and Conclusions: Splenomegaly was among the most common signs
of GD patients. The hypoechodens areas reported in USE of the spleen, mainly
in the large spleen, which are not associated with signs and symptoms of malig-
nancy, may strongly generate suspicions and lead to the GD diagnosis.

P1034

LANGERHANS CELL HISTIOCYTOSIS: ONE CENTER EXPERIENCE
BETWEEN 1990-2012
T Celkan1,*, G Tuysuz1, N Ozdemir1, H Apak1
1Pediatric Hematology-Oncology, Istanbul University, Cerrahpasa Medical Fac-
ulty, Istanbul, Turkey

Background: Langerhanscell histiocytosis(LCH) isa disease seen in children
especially.

Aims: Diagnosis andfollow-upof Langerhanscell histiocytosis(LCH)patientsat
our center were evaluated in this study
Methods: Retrospectively the files of the LCH patients who were treated at our
center were analyzed
Results: During the 23 year of follow up, 80 patients (56 boys and 24 girls) were
diagnosed with LCH. The complains of the patients were; local swelling (n:36,
45%), bone pain (n: 24, 30%), skin eruption (n:16, 20%), discharge from the ear
(n:6, 8%), polydipsia (n:6, 8%), fewer (n:3, 4%), cough-respiratory distress (n:3,
4%) jaundice (n:2, 2%), abdominal distention (n:2, 2%), tooth loose (n:2, 2%)
and diarrhea (n:1, 1%). One of the patients were diagnosed with an X-Ray tak-
en after trauma. The patients were evaluated at 4 different groups; One sys-
tem one organ involvement (n:28), one system multifocal involvement (n: 15),
multisystem low risk (n:21), multisystem high risk (n: 16). The mostly involved
area was bone; (one system one organ involvement n:22, one system multifo-
cal involvement n:14, multisystem low risk n:14). Mostly involved organ at mul-
tisystem risk group were; liver (n:14), skin (n:17), bone (n:6), bone marrow (n:
6), spleen (n: 5), lungs (n:5), lymph node (n:3), soft tissue (n:1) and intestine
(n:1). Ten of the 80 patients were transferred to other centers after diagnosis.
The remaining 70 patients were treated at our center. Fourteen patients with
one system one organ involvement and 4 patients with one system multifocal
involvement were treated with curretage-excision of the tumour. Only one of
these patients had a local relapse and treated succesfully with re-excision of
the tumour. Three patients received systemic chemotherapy (prednisolone and
etoposide) after curretage because lesion could not be removed completely. No
relapse occured at any of these patients. Five of the patients with one bone
involvement received radiotherapy to the involved side; and 3 of these patients
relapsed and all had gone into remission with treatment (1 patient recieved
systemic chemotherapy an 2 had excision of the lesion). Remission was
achieved at patients with soft tissue involvement with local intralesionel steroid
thereapy (n:4.) One of the patients had regression of the tumour spontaneous-
ly. The chemothereapy protocole was LCH-I before 1996, LCH-II between 1997
and 2002 and LCH-III after 2002. Twenty seven of the patients with systemic
involvement received prednisolone+vinblastine, 13 received prednisolone+vin-
blastine+etoposide and 3 patients received prednisolone+vinblastine+metho-
traxate. Respectively 7, 4 and 1 of these patients had reccurence. Fifty four of
70 patients achieved remission after treatment and did not have any relapse.
Twelve of patients had (17%) had relapse. Six of these patients had 2, 4 of these
patients had 3 and 2 of these patients had 4 times of relapses. One of these
patients died after the second relapse. The rest 11 patients are in remission.
Four patients with multi system involvement died during treatment due to pro-
gression of the disease. These patients were not in remission and died with an
avarage of two months after the diagnosis. 
Summary and Conclusions: Langerhans cell histiocytosis is a disease that
involves multiples organs. Systemic or local treatment has a good response but
20-25% of patients might have relapses.
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A NEW TYPE OF CHEDIAK-HIGASHI SYNDROME? CASE REPORT OF A
BLACK HAIRED GIRL WITHOUT OCULOCUTANEUS ALBINISM PRE-
SENTED WITH EARLY ONSET HEMOPHAGOCYTIC LYMPHOHISTIOCY-
TOSIS
H Hatipoglu1,*, M Elevli1, M Civilibal1, N Duru1, S Ehl2, O Akgun1, T Celkan3
1Pediatrics, Haseki Education and Research Hospital, Istanbul, Turkey, 2Cen-
tre of Chronic Immunodeficiency, Univercity of Freiburg, Freiburg, Germany,
3Pediatric Hematology-Oncology, Cerrahpasa Medical Faculty Univercity of
Istanbul, Istanbul, Turkey

Background: Chediak-Higashi Syndrome(CHS) is a rare, autosomal recessive
disorder characterized by variable degrees of oculocutaneus albinism, severe
immune deficiency, lymphoproliferative syndrome and intracytoplasmic giant
granules in leukocytes. Giant granules may be present in lmphocytes, mono-
cytes and melanocytes.
Aims: In this article, we report a case of CHS with neither oculocutaneus
albinism nor silvery hair presented with early onset hemophagocytic lympho-
histiocytosis(HLH).
Methods: Case report 
A five months old girl presented with high fever. She had splenomegaly, pan-
cytopenia, hipertrigliceridemia and high ferritin levels. Hemophagocytosis was
observed on bone marrow aspiration smear. She was diagnosed with HLH.
HLH-2004 treatment protocol including dexametasone and etoposide was
administrated. Any known perforin gene defect was not determined. On both
bone marrow aspiration and peripheral blood smears intracytoplasmic giant
granules on lymphocytes were observed. She had neither oculocutaneus
albinism nor silvery hair but analysis of the hair shaft with ligth microscope was
consistent with CHS (photograph). Thus she was diagnosed with CHS.
Results: CHS is usually known as a disease characterized by oculocutaneus
albinism and silvery hair but our patient does not have oculocutaneus albinism and
she is black haired. Patients with CHS may have a variable clinical presentation
due to a different mutations in the lysosomal trafficking regulator gene (LYST), oth-
er genetic factors and an exposure to other different pathogens. Nonsense and
frameshift mutations of the LYST gene are asssosiated with severe early-onset
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childhood CHS and characterized by fatal infections and HLH. Whereas missense
mutations of the same gene are assosiated with milder, late-onset CHS with slow-
ly progressive neurological impairment or an adolescent form with infections but
no HLH. Also there is a correlation between the absence of cytotoxic T lympho-
cyte citotoxicity and risk of developing HLH. Probably there may be a mutation of
the LYST gene that is assosiated with normal phenotype and the specific findings
of the CHS on peripheral blood smear, bone marrow aspiration smear and light
microscopic image of the hair shaft but however causes to an early-onset HLH.
In our case there was no specific treatment for CHS. Intraveneus antibiotherapy
and in accordance with HLH 2004 treatment protocol dexamethasone and etopo-
side were used and the patient has been positively responsive to chemotherapy.
Stem cell transplantation has been planned (Figure 1).

Figure 1.

Summary and Conclusions: Our case is suggestive of that it is not necessary
to find oculocutaneus albinism and silvery hair in all patients to diagnose CHS.
Peripheral blood smear and light microscopic image of the hair shaft findings
may be sufficient to diagnose in some cases. And it is more cost effective than
genetical analysis even for prenatal diagnosis.

P1036

CHEMOTHERAPY-ASSOCIATED TREATMENT BURDEN IN BREAST CAN-
CER PATIENTS RECEIVING LIPEGFILGRASTIM OR PEGFILGRASTIM:
SECONDARY EFFICACY DATA FROM A PHASE III STUDY
O Gladkov1,*, A Buchner2, P Bias 2, U Mueller2, R Elsaesser2
1Chelyabinsk Regional Clinical Oncology Center, Chelyabinsk, Russian Fed-
eration, 2Teva ratiopharm, Ulm, Germany

Background: Myelosuppressive chemotherapy (CTx) frequently causes neu-
tropenia, leading to an increased risk of infections and delays in subsequent
CTx treatments. PEGylation of the granulocyte-colony stimulating factor (G-
CSF) molecule extends its half-life in the body, requiring less frequent dosing
than traditional non-PEGylated G-CSFs, potentially making treatment less
expensive while enhancing patient compliance and safety. Lipegfilgrastim is a

long-acting, once-per-cycle glycoPEGylated G-CSF in development for the
prevention of neutropenia in cancer patients receiving CTx. Noninferiority of
lipegfilgrastim versus pegfilgrastim (Neulasta®)was demonstrated in a Phase
III trial conducted in CTx-naïve breast cancer patients.1
Aims: To present secondary data on the incidence of hospitalization and den-
sity and intensity of CTx in lipegfilgrastim- and pegfilgrastim-treated patients.
Methods: Patients with high-risk Stage II, III, or IV breast cancer were random-
ized to a single 6 mg subcutaneous injection of lipegfilgrastim (n=101) or peg-
filgrastim (n=101) on Day 2 of each CTx cycle. Full-dose CTx (doxorubicin 60
mg/m2+docetaxel 75 mg/m2) was started on Day 1 of each cycle (day 22 of the
previous cycle) for up to four consecutive cycles. The primary endpoint was
duration of severe neutropenia. Secondary endpoints included days in the hos-
pital or intensive care unit (ICU) and incidence of treatment with intravenous
antibiotics because of febrile neutropenia (FN) or related infections; actual ver-
sus scheduled cumulative CTx dose per patient; reduced, omitted, or delayed
CTx doses; and duration of CTx delays.
Results: Key secondary endpoints are listed in the Table 1. In the intent-to-
treat population, two pegfilgrastim-treated patients and one lipegfilgrastim-
treated patient were hospitalized in Cycle 1 because of FN or associated infec-
tion. The two pegfilgrastim-treated patients were hospitalized for FN for 5 and
6 days, respectively, and the lipegfilgrastim-treated patient spent 1 day in the
ICU for FN and a fungal infection. All hospitalized patients received antibiotics;
the lipegfilgrastim-treated patient also received antipyretics. An additional peg-
filgrastim-treated patient received antibiotics but was not hospitalized. The fre-
quency and duration of CTx dose delays were low and comparable between
groups; <40% of patients had CTx dose delays. The majority of patients
received CTx as scheduled, with the mean percent of planned doxorubicin and
docetaxel doses reaching over 98% in all cycles. Thirty-four patients in the
lipegfilgrastim group and 41 patients in the pegfilgrastim group received
delayed CTx in Cycles 2−4. There were no dose omissions or reductions in the
lipegfilgrastim group and eight in the pegfilgrastim group in Cycles 2−4.

Table 1. Key secondary endpoints.

Summary and Conclusions: The burden of treatment associated with myelo-
suppressive CTx was similar in breast cancer patients treated with lipegfilgras-
tim or pegfilgrastim, with no clinically relevant differences in density and inten-
sity of CTx.

Reference
1. Bondarenko I et al. J Clin Oncol 2012;30(Suppl): Abstract e19587.
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USE OF ROMIPLOSTIM IN PATIENTS WITH CHRONIC IDIOPATHIC
THROMBOCYTOPENIC PURPURA (CITP) DURING PERI-OPERATIVE
PERIOD
R Ramakrishna1,*, W Alexander1, K Sarathy1
1Southern Haematology and Cancer Research Institute, Wollongong, Australia

Background: Conventional treatments for managing cITP in the peri-operative
period include corticosteroids or IVIG and immunosuppressive therapies. Each
of these therapies has its own drawbacks.1-3Romiplostim, a thrombopoiesis stim-
ulating peptibody is currently indicated for use weekly for long-term management
of patients with prolonged very low platelet counts (<20/nL) or low platelet counts
with bleeding (20-30/nL). Cessation of therapy after periods >10 weeks can be
associated with marked, unremitting rebound thrombocytopenia4. Its use in the
peri-operative period is not well established. Patients who are refractory to steroids
and IVIG can be a challenge to manage peri-operatively. Safety data on use of
thrombopoietin agonists is limited with little or no published data exists on short-
term use, such as during the peri-operative period.
Aims: The aim of this cohort study was to evaluate the safety and effectiveness
of Romiplostim in managing the bleeding risk of cITP patients peri-operatively.
Methods: Patients with cITP requiring surgery who had proven refractory to IVIG
and steroids were trialled on Romiplostim to determine its effectiveness at man-
aging their bleeding risk peri-operatively. Patients were given up to three doses
starting 2 weeks prior to their surgery with a starting dose of 3μg/kg. Platelet
counts were monitored and subsequent doses were adjusted as necessary.
Results: Thirteen surgical procedures were performed after using this proto-
col and none of the patients treated with this protocol experienced any bleed-
ing complications peri-operatively (Table 1). One patient experienced mild
headaches associated with Romiplostim usage which resolved once therapy
was ceased. One patient experienced mild rebound thrombocytopenia which
resolved to baseline spontaneously after 4 weeks. One patient had a delayed
response to treatment. One patient achieved sub-optimal response but no sur-
gical complications. Possible platelet dysfunction did not appear to contribute
to any bleeding complications.

Table 1.

Summary and Conclusions: Romiplostim so far appears to be effective in
managing bleeding risk in the peri-operative period. It eliminates the need for
platelet transfusions or immunoglobulin infusions, saving this resource. In addi-
tion, it is relatively convenient for patients when compared to intravenous ther-
apies, in terms of time required, invasiveness and incidence and severity of
adverse events. The platelet response is maintained beyond one month in
some cases, and rebound thrombocytopenia does not appear to be a concern
in our experience. Our data supports use of Romiplostim as a safe and effec-
tive therapy for management of bleeding risk for patients with cITP, during the
peri-operative period.

References
1. George, JN, Leung LLK, Tirnauer JS (2012). “Clinical manifestations and

diagnosis of immune (idiopathic) thrombocytopenia purpura in adults”.
www.uptodate.com.

2. Cines DB, Bussel JB (2005). “How I treat idiopathic thrombocytopenic pur-
pura (ITP)”. Blood 106 (7): 2244–51.

3. Stevens W, Koene H, Zwaginga JJ, Vreugdenhil G (2006). “Chronic idio-
pathic thrombocytopenic purpura: present strategy, guidelines and new
insights”. Neth J Med 64(10): 356-63.

4. Kuter DJ. (2009) “Thrombopoietin and thrombopoietin mimetics in the treat-
ment of thrombocytopenia”. Annu Rev Med 60:193.
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CIRCULATING FOLLICULAR HELPER T CELLS IN CHILDREN WITH
IMMUNE THROMBOCYTOPENIC PURPURA
E Parodi1,*, M Lanza1, E Ricotti2, F Ferro2, D Montin3, M Giraudo4,
U Ramenghi1
1Pediatric Department, Universirty of Torino, Hematology Unit, Pediatric Depart-
ment, 2Lab of Hematology, Regina Margherita Children Hospital, 3Department
of Immunology, 4Department of Mathematics, University of Torino, Torino, Italy

Background: Immune Thrombocytopenic Purpura (ITP) is an autoimmune dis-
order characterised by low platelet count and mucocutaneous bleeding.
Immunological tolerance among T cells is of paramount importance for the con-
trol of autoimmune antibody specificities. Recent studies examined the T-cell
repertoire in patients with ITP and found differences compared with healthy indi-
viduals, lending further credence to T cells being at the heart of the pathogen-
esis of the disease. T follicular helper cells (TFH) are the effector T helper that
regulates the steP-wise development of antigen-specific B cell immunity in vivo.
It is likely that TFH cells provide inappropriate helper signals to self-reactive B
cells in cases of antibody-mediated autoimmune diseases. Recent studies
raised the possibility that dysregulated TFH cell activity may contribute to SLE
in humans.
Aims: The aim of the study is to analyze the TFH cells in children with ITP.
Methods: Thirty-one pediatric ITP patients, 15 males and 16 females, with a
median age of 5 years (range 1-15), were enrolled in the study. In13, TFH
analysis was performed at diagnosis, prior to any drug treatment (acute ITP).
Eighteen patients were enrolled in the chronic phase of the disease (ITP last-
ing for more than 12 months); at the time of sample collection, patients were at
least one month off-treatment. Twelve healthy children were enrolled as con-
trol group.T cells were analyzed by flow cytometry from peripheral blood
mononuclear cells (MNC). Immunofluorescence was performed using the fol-
lowing monoclonal antibodies (Becton Dikinson): FITC anti-CD45RO, PE anti-
CXCR5, Per-CP anti-CD3, APC anti- CD4. Cells were analyzed by using aBD
FACS Canto II equipment and were gated for lymphocytes on the basis of their
forward scatter and side scatter profile. A minimum of10,000 events of the MNC
fraction was collected. Statystical analysis was performed with the Wilcoxon’s
rank sum test and the t-student test. Spearman’s rank correlation test was used
for correlation analysis.
Results: The median percentage of circulating TFH cells resulted significant-
ly lower in acute ITP patients than in chronic ITP patients (4,23versus8,60;
P=0.0001) and in acute ITP patients than in controls (4,23versus7,79;
P=0.0004). No significant correlations were detected between TFH cells and
platelet count, between TFH cells and gender, and between TFH cells and
anamnestic data (family history for autoimmune disease, recent history for
infection or vaccination).
Summary and Conclusions: Our results suggest that dysregulated TFH may
have a prognostic value in ITP.
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A MULTICENTER OBSERVATIONAL STUDY FOR EARLY DIAGNOSIS OF
GAUCHER DISEASE IN PATIENTS WITH SPLENOMEGALY AND/OR
THROMBOCYTOPENIA
I Motta1,*, M Stroppiano2, W Barcellini1, E Poggiali1, A Dragani3, G Gaidano4,
F Merli5, M Cappellini1
1Fondazione IRCCS Cà Granda Ospedale Maggiore Policlinico, Milano, 2Isti-
tuto Gaslini, Genova, 3Ospedale Civile Spirito Santo, Pescara, 4Ospedale Mag-
giore Della Carita’, Novara, 5AO S. Maria Nuova, Reggio Emilia, Italy

Background: Gaucher disease (GD) is an autosomal recessive lysosomal
storage disorder resulting from deficiency of beta-glucosidase and the accumu-
lation of glucocerebroside in the reticuloendothelial cells. Prevalence of GD is
elevated in Ashkenazi Jewish population (1/450-1/1000), and rare in the non-
Ashkenazi (1/40000-1/60000). GD is a multisystemic disease; cytopenias and
splenomegaly are frequently the presenting symptoms leading to hematologi-
cal evaluation. Data from the Gaucher Registry 2008 show that splenomegaly
and thrombocytopenia are present at diagnosis in more than 5000 patients
(respectively 86% and 60%). Because of the non-specific presenting symp-
toms, diagnostic delays are frequent, leading to severe complications includ-
ing hematological malignancies.Enzyme replacement therapy is available and-
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effective in reversing or preventing many manifestations, including
hepatosplenomegaly, marrow infiltration, cytopenias and osteopenia (Weinreb
2002). A global survey among 406 Hematology-Oncology specialists demon-
strated that only 20% consider GD in the differential diagnosis of cytopenia,
hepatosplenomegaly, and bone pain (Mistry 2007). It is clear that a different
approach based on a specific diagnostic algorithm is necessary to avoid under-
diagnosis (Mistry PK 2010).
Aims: The aim of this multicenter observational study is to evaluate the preva-
lence of GD in a selected population presenting to hematological clinic with at
least one of the two including criteria: 1) splenomegaly, 2) thrombocytopenia
associated to at least one of the following symptoms: anemia (Hb<11 g/dl for
women, and Hb<12 g/dl for men), MGUS, policlonal gammopathy in patient
younger than 30 yo, splenectomy or history of bone pain. Exclusion criteria
include: a) splenomegaly due to portal hypertension in cirrhosis, b) hematolog-
ical malignancy, c) hemoglobinopathies or other hemolitic anemias. 
Methods: Thirty five Italian Hematologic Centers participate in this study.
According to a preliminary survey, 18% of all hematologic first evaluations are
positive for splenomegaly and/or thrombocytopenia, among them 11% did not
received an appropriate diagnosis. According to these data 762 patients are
expected to be tested every year (mean of 1100 first evaluations/year for each
center). Patients fulfilling including criteria who have given their informed con-
sent are recruited into the study and tested for beta-glucosidase enzyme activ-
ity on Dried Blood Spot (DBS). All the analysis are centralized and performed
by the Laboratory of diagnosis of Metabolic Diseases Ospedale Gaslini, Gen-
ova. Results can show normal, decrease or borderline beta-glucosidase activ-
ity. In the last case, DBS must be repeated to confirm the result. Beta-glucosi-
dase deficiency and GD diagnosismust be subsequently confirmed dosing the
enzyme activity in the leukocytes from fresh blood and by DNA analysis. The
expected duration of the study was 24 months, starting from September 2010,
subsequently extended up to the enrollment of 500 patients (recruitment still
active at present).
Results: Starting from September 2010 153 patients (45 female, 108 male)
have been enrolled. All the patients are non-Ashkenazi, among them 61% had
splenomegaly, 4% thrombocytopenia and 35% both of them. Six patients have
been diagnosed with GD.
Summary and Conclusions: Our results are clinically relevant, showing that
the use of a simple diagnostic algorithm helps identify patients presenting to
hematologists with a early diagnosis of GD, leading to an appropriate and
prompt therapy to prevent the development of complications.

P1040

A RETROSPECTIVE ANALYSIS OF EPSILON-AMINO-CAPROIC ACID
THERAPY IN HYPOPROLIFERATIVE THROMBCYTOPENIA
S Jain1,*, T Gernsheimer1, S Slichter2
1Medical Edication, 2Research, Puget Sound Blood Center, Seatle, United
States

Background: We performed a retrospective analysis of epsilon-amino-caproic
acid (EACA) use in patients with hypoproliferative thrombocytopenia from Jan-
uary 2006 to July 2012. 221 patients, 18 years or older, received EACA on 260
separate occasions. EACA use increased from 13 courses in 2006 to 57 dur-
ing Jan-July 2012. Of the 160 patients reviewed to date, 101 were treated with
at least two doses of EACA and were included in this analysis. Data were col-
lected on indications for EACA therapy (to treat bleeding vs. prophylaxis), WHO
bleeding grade before and during therapy, platelets and red blood cells trans-
fused for 3 days prior to and up to the first 7 days after starting therapy, and
thrombotic events for 2 weeks after beginning therapy. We used a modifica-
tion of the WHO bleeding scale to identify patients with grade 2a bleeding,
defined as WHO grade 2 excluding skin bleeding.
Aims: To review the efficacy of EACA therapy for prevention and treatment of
bleeding in hypoproliferative thrombocytopenia.
Results: Of the 101 patients evaluated, 92 were treated with chemotherapy for
hematologic malignancy, and of those 32 were post stem cell transplant. The
other 9 patients had aplastic anemia, immune thrombocytopenia or drug
induced marrow aplasia. All 101 patients received EACA in hospital; 12 were
also treated as outpatients. Twenty-two patients were treated with 3 to 8 grams
of EACA prophylactically [14 (63%) were platelet refractory], and none devel-
oped bleeding. Seventy-nine patients were treated with 2 to 24 grams of EACA
daily for treatment of bleeding [43 (54%) were platelet refractory]. Among the
79 bleeding patients, the highest grade of bleeding was grade 1 in 12 patients
(15%), 2a in 29 (37%), grade 3 in 26 (33%) and grade 4 in 12 (15%). Bleeding
improved in 58 (74%) patients, was unchanged in 14 (18%), and worsened in
7 (8%). Improvement in bleeding grade was seen in 7 of the 12 patients with
grade 1 bleeding, 24 of 29 patients with grade 2a bleeding, 21 of 26 patients
with grade 3 bleeding, and 6 of the 12 patients with grade 4 bleeding. The
average platelet and red blood cell transfusion rate decreased substantially
while on EACA therapy (Table 1).
None of the patients treated with EACA prophylactically had a thrombotic
event. Of the bleeding patients, 4 patients developed thrombotic events: 1
patient had an incidental sub-segmental pulmonary embolus identified on a
CT chest exam; 1 patient developed atrial fibrillation 3 days after stopping

EACA and had an upper extremity central line related deep venous throm-
bosis and a sub-segmental pulmonary embolism; 1 patient developed a cen-
tral line associated internal jugular vein thrombus; and 1 patient had hypox-
ia secondary to circulatory overload and an incidental finding of a sub-seg-
mental pulmonary embolus. None of the 101 treated patients developed sinu-
soidal obstructive syndrome (veno-occlusive disease). The overall incidence
of thrombotic events in all patients treated with EACA was 4/101 patients
(3.9%), not unlike the incidence previously reported in similar patients not
treated with EACA.

Table 1. Transfusion frequency before and after EACA treatment.

Summary and Conclusions: Our data support the hypothesis that EACA ther-
apy decreases bleeding and reduces transfusion requirements in patients with
hypoproliferative thrombocytopenia.
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THE USE OF MYCOPHENOLATE MOFETIL IN THE TREATMENT OF
CHRONIC REFRACTORY IMMUNE THROMBOCYTOPENIA PURPURA
A Taylor1,*, L Neave2, S McGuckin1, I Terrinoni2, J Westwood1, N Cooper2,
M Scully1
1Haematology, University College London Hospital, 2Haematology, Hammer-
smith Hospital, Imperial College, London, United Kingdom

Background: Immune thrombocytopenia purpura (ITP) is an autoimmune dis-
order frequently encountered in clinical practice. It is characterized by an iso-
lated thrombocytopenia without an obvious precipitant. 
There is a general consensus that first-line treatment includes steroids and/or
immunoglobulin. Second-line treatment options are more variable and less evi-
dence-based. Failure to sustain a response to standard first line therapies
(steroids and IVIg) frequently presents a clinical challenge. Thrombopoietin
agonists are not yet universally available, and so more commonly available
drugs may be useful interim measures.
Aims: We present 25 chronic or refractory ITP patients treated with mycophe-
nolate mofetil (MMF), in order to investigate whether this is a useful treatment
modality in this difficult disease.
Methods: Retrospective data was collected and a total of 25 patients were
identified as having been treated with MMF. We collected demographic infor-
mation, co-morbidities, previous treatment strategies, when MMF was com-
menced, type and time to response, duration of response, dose of MMF
required to maintain a response, intercurrent therapies (eg steroids), side
effects and the current status of all patients.
Results: The 25 patients were aged 20 to 93 years old (median 45 years),
14 men and 11 women. Previous treatment strategies included IVIg (n=20),
steroids (n=20), rituximab (n=10), splenectomy (n=2), azathioprine (n=4),
anti-D (n=4) and eltrombopag (n=1). Comorbidites were varied and included
hepatitis C, HIV, diabetes, systemic lupus erythematosus, liver cirrhosis and
schizophrenia. These influenced treatment options and outcome. 12 of 25
patients (48%, 5 men and 7 women), responded to MMF, defined as a platelet
count of >30¥109/L and absence of bleeding, most on an initial dose of 1gram
BD. Responders were aged 19 to 85 years (median 43 years). 4 patients
showed a sustained complete response (platelets >100¥109/L); 2 men and
2 women aged between 21 and 67 years of age. Time to response was on
average 2 to 5 weeks. and sustained at a median dose of 500mg BD MMF.
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7 responders had a sustained platelet count of 50-100 ¥ 109/L; 3 men and 4
women aged 19 to 85 years. Time to response was 4 weeks, and sustained
at 500mg BD (range 2–52 months). There was 1 partial responder, with a sus-
tained platelet count of 30- 50 ¥ 109/L on 500mg BD MMF and no bleeding,
in a 43-year-old woman whom had failed to respond to multiple therapies
including TPO agonists. No significant side effects were documented. The 13
non-responders (5 men and 8 women) included 2 patients who discontinued
MMF before any response was seen, due to gastrointestinal and dermatolog-
ical side effects. Age range was 30 to 93 years. 4 patients were HIV or hep-
atitis C (HCV) positive. 4 of the non-MMF responders subsequently respond-
ed to a TPO agonist.
Summary and Conclusions: From our case series, we conclude that MMF is
a useful steroid-sparing immunosuppressant in resistant, non-viral induced ITP.
There were response rates in 48% of cases and 20% achieved a complete
response. There was an acceptable side effect profile in patients who previous-
ly had refractory immune thrombocytopenia.

P1042

SELF-ADMINISTRATION OF ROMIPLOSTIM BY PATIENTS WITH CHRON-
IC IMMUNE THROMBOCYTOPENIA DOES NOT ADVERSELY IMPACT
EFFICACY OR SAFETY COMPARED WITH ADMINISTRATION BY A
HEALTHCARE PROVIDER
D Selleslag1,*, R Bird2, I Altomare3, A Giagounidis4, A Janssens5, I Pabinger6,
V Pullarkat7, H Wei8, G Kreuzbauer9
1A-Z Sint-Jan, Brugge-Oostende, Belgium, 2Princess Alexandra Hospital, Wool-
loongabba, Australia, 3Duke University Medical Center, Durham, United States,
4St Johannes Hospital, Duisburg, Germany, 5University Hospitals, Leuven, Bel-
gium, 6Div of Haematology and Haemostaseology, Dept of Medicine I, Medical
University, Vienna, Austria, 7Keck School of Medicine, University of Southern
California, Los Angeles, 8Amgen Inc., Thousand Oaks, United States, 9Amgen
(Europe) GmbH, Zug, Switzerland

Background: Romiplostim is a subcutaneously administered thrombopoietin-
receptor agonist that significantly increases and maintains platelet counts in
patients with chronic immune thrombocytopenia (ITP). Romiplostim was initial-
ly approved in the EU and US for administration by a healthcare provider; how-
ever, self-administration has recently been approved by the European Medi-
cines Agency.
Aims: To evaluate the impact of self-administration on efficacy, safety, and
maintenance of therapy in adult patients who received romiplostim by self-
administration in the home setting (SA group) compared with those who
received romiplostim by a healthcare provider in a clinical setting (HCP group).
Methods: Outcomes were retrospectively compared between SA and HCP
groups using data from 2 phase III randomized controlled trials and 1 open-label
trial of romiplostim in adult patients with ITP in which self-administration was
allowed. Patients achieving a stable romiplostim dose for ≥3 consecutive weeks
could begin SA. The start of SA was used as the first week of analysis for the
SA group. The HCP group included patients who had all romiplostim doses
administered by a HCP and who stayed in the study for at least8,6, and 12
weeks (representing the first weeks of analysis in studies1,2, and3, respective-
ly, and the median time of initiation of SA). Evaluations of efficacy, safety, and
maintenance of therapy were conducted for 12-week treatment intervals. End-
points for this analysis included maintenance of self-administration, platelet
counts, and percentage of weeks with a platelet response. Duration-adjusted
rates of adverse events (AEs), serious adverse events (SAEs), and treatment-
related AEs, were also summarized.
Results: There were 563 patients in the SA groups and 241 patients in the HCP
groups (Table 1). Baseline characteristics (eg, age and prior/concurrent ITP
therapy in study 1; lower baseline platelet count, history of splenectomy, and
concurrent ITP therapy in study 2; and history of splenectomy in study 3) sug-
gested more severe disease in the HCP groups than in the SA groups. Greater
proportions of patients in the SA groups achieved the target platelet range, and
patients in the SA groups maintained platelet counts within the target range for
a greater proportion of the treatment period than patients in the HCP groups
(75.1–88.3% of weeks for the SA groups vs 46.9–76.3% of weeks for the HCP
groups; Table 1). The rate of discontinuation of romiplostim was 2- to 4-fold low-
er in the SA groups than the HCP groups, with AEs and requirement for alter-
native therapy being common reasons for discontinuation. Rates of duration-
adjusted AEs, SAEs, and treatment-related AEs were lower in the SA groups
than the HCP groups.
Summary and Conclusions: In adult patients with ITP receiving romiplostim,
self-administration did not reduce efficacy or compromise safety profiles as
compared with healthcare provider administration. Indeed, compared with
administration by a healthcare provider, a greater percentage of patients who
self-administered romiplostim maintained target platelet counts and for longer
time periods, and had lower rates of discontinuation. Duration-adjusted AEs
were generally lower in the SA group than in the HCP group. However, patients
were not randomized to SA/HCP groups, and the imbalance of the baseline
characteristics may have confounded the results. Nonetheless, these results
suggest that self-administration of romiplostim is a feasible option for certain
patients with ITP.

Table 1. Summary of results.

P1043

DURATION OF BLEEDING SYMPTOMS >14 DAYS BEFORE DIAGNOSIS IS
A STRONG PREDICTOR FOR DEVELOPMENT OF CHRONICITY IN CHILD-
HOOD PRIMARY IMMUNE THROMBOCYTOPENIA (ITP)
A Papagianni1,*, M Economou1, A Tragiannidis2, E Karatza1, F Athanassiadou
- Piperopoulou2, N Vavatsi - Christaki3, M Athanassiou - Metaxa1, F Papachris-
tou1, N Gompakis1
1”HIPPOKRATEION” GENERAL HOSPITAL THESSALONIKIS, 1ST PEDI-
ATRIC UNIVERSITY CLINIC, 2AXEPA GENERAL HOSPITAL, THESSALONI-
KI, 2nd PEDIATRIC UNIVERSITY CLINIC, 3BIOCHEMISTRY LABORATORY,
ARISTOTLE UNIVERSITY OF THESSALONIKI, Thessaloniki, Greece

Background: Immune thrombocytopenia is the commonest cause of bleeding
diathesis in children. Most of the patients run a mild course with complete remis-
sion usually within three months from diagnosis. It still remains challenging
though to predict which children will develop chronic thrombocytopenia.
Aims: The aim of the present study is to identify clinical and/or laboratory find-
ings at presentation predicting a chronic course for childhood immune throm-
bocytopenia (ITP).
Methods: This study included 53 patients diagnosed with immune thrombocy-
topenia, 17 of which were known patients with chronic ITP and 36/53 were
prospectively recruited between March 2008 and August 2010 and were fol-
lowed up for at least 12 months post recruitment for study purposes. Data such
as age, duration of bleeding symptoms before suspicion of ill health, bleeding
stage according to Provan et al., 2010 and platelet count at diagnosis were col-
lected in all patients either prospectively or retrospectively in chronic patients
(using medical notes and patient/parent interviews). Age at diagnosis, age
>10yrs at diagnosis, platelet count of >10000/μL at diagnosis, bleeding stage
3+4 at diagnosis and duration of symptoms >14 days at diagnosis were asso-
ciated with the course of the disease, using student’s t–test, Mann–Whitney U
test and Fisher’s exact test accordingly.
Results: The cohort consisted of 26 boys and 27 girls with a mean age of
5.95±3.88 years (range: 0.375–14.83 years).Thirty–two out of 53 patients ran
an acute/persistent course (duration <12 months) and 21 followed a chronic
course of the disease. The percentage of children with duration of bleeding
symptoms >14 days before suspicion of the disease was significantly higher
between the children who developed chronic ITP (75% vs 3% in the group with
acute/persistent course). None of the other parameters studied proved to be
statistically significant.
Summary and Conclusions: Insidious onset of disease defined as duration
of symptoms >14 days before diagnosis of childhood primary immune throm-
bocytopenia is a strong predictor for development of chronic ITP. This informa-
tion is important for management approach and parent/patient consultations.

P1044

PLATELET ACTIVATION MARKERS IN PATIENTS WITH INCREASED
CARDIOVASCULAR RISK
E Gavriilaki1,*, E Gkaliagkousi1, E Yiannaki2, D Markala2, N Papadopoulos1, A
Triantafyllou1, P Anyfanti1, K Petidis1, S Vakalopoulou1, V Garypidou1,
M Doumas1, S Douma1
12nd Propedeutic Department of Internal Medicine, Aristotle University of Thes-
saloniki, 2Department of Hematology, Theagenion Cancer Center, Thessaloni-
ki, Greece

Background: Platelet activation is considered a significant factor contributing
to the increased incidence of arterial thrombotic complications observed in
patients with increased cardiovascular risk, such as patients with essential
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hypertension. Although a variety of platelet activation markers have been pro-
posed, their usefulness in the clinical setting has been questioned.
Aims: The aim of this study was to estimate the degree of platelet activation
at rest and after acute high-intensity exercise in a group of naïve, never treat-
ed patients with essential hypertension (UH) as compared to normotensive
(NT) individuals, using the most reliable flow cytometric markers of platelet
activation (circulating monocyte-platelet aggregates or MPA and platelet P-
selectin). Secondly, we investigated whether antihypertensive treatment
reduces exercise-induced platelet activation in essential hypertension.
Methods: We studied 15 NT and 30 UH individuals, 17 of which were followed-
up after a 3-month period of monotherapy with antagonists of the renin-
angiotensin system (RAS). All subjects underwent a treadmill exercise test. Cir-
culating monocyte- MPA levels and platelet P-selectin were measured using flow
cytometry at baseline, at maximal exercise and at10, 30 and 90 minutes later.
Results: Maximal platelet activation was observed at 10 minutes post-peak exer-
cise in both groups. In UH, MPA levels remained increased at 30 minutes post-
peak exercise, despite BP fall to baseline levels. MPA levels were significantly
higher in UH than NT at maximal exercise, and at 10 and 30 minutes of recov-
ery. P-selectin expression also increased during exercise in both groups, with no
significant differences between UH and NT. Post-treatment MPA levels increased
significantly only at 10 minutes into recovery. Post-treatment MPA and P-selectin
values at each time point were similar to those of NT individuals.
Summary and Conclusions: Circulating MPA levels represent a sensitive
and reproducible marker of platelet activation in the clinical setting, potentially
useful in the evaluation and management of patients with increased cardiovas-
cular risk. Platelet activation in response to acute high-intensity exercise is
exaggerated and prolonged in UH compared to NT individuals. RAS blockade
with adequate BP control greatly improves exercise-induced platelet activation
in essential hypertension. Further studies are needed to clarify whether this
phenomenon depends purely on BP lowering or benefits also from the
pleiotropic effects of RAS antagonists.

P1045

FC GAMMA RECEPTOR POLYMORPHISMS IN PATIENTS WITH IMMUNE
THROMBOCYTOPENIA
M Pavkovic1,*, R Angelkovic1, S Terzieva-Trpkovska1, T Sotirova1, G Amzai1,
O Karanfilski1, L Cevreska1, M Spiroski2, A Stojanovic1
1University Clinic for Hematology, 2Institute for Immunobiology and human
genetics, Medical Faculty, Skopje, Macedonia, The Former Yugoslav Repub-
lic of Korea

Background: Immune thrombocytopenia (ITP) is an autoimmune blood dis-
ease with unknown etiology. Both genetic and environmental factors are
thought to play role in the development of the disease. The aim of our study
was to investigate a possible role of two polymorphisms in the Fc gamma
receptor 2A and 3A (FCGR2A and FCGR3A) in the development of primary
ITP.FCGR2A is polymorphic and has two alleles, FCGR2A-H131 and
FCGR2A-R131. This polymorphic variation of FCGR2A is due to a single base
substitution at nucleotide adenine for guanine in position 494. The allele
FCGR2A-H131 has a higher affinity for human IgG2, comparing to FCGR2A-
R131. The gene for FCGR3A has also two polymorphic variant alleles: 158
valine (V158) and phenylalanine (F158) due to single base substitution of timi-
dine to guanine at nucleotide 559. This polymorphism influences ligand bind-
ing. FCGR3A-158V allele variant has higher affinity for Fc fragment of IgG1 and
IgG3 than 158F variant. These Fc gamma receptor polymorphisms may influ-
ence antibody-mediated phagocytosis and antigen presentation activity.
Aims: The aim of our study was to investigate a possible role of FCGR2A and
FCGR3A polymorphisms in the development of primary immune thrombocy-
topenia.
Methods: We have analyzed 125 unrelated adult patients with ITP (35 men and
90 women), with median age of 47(range 14-83) and 120 healthy matched
controls. The median follow up of the patients was 44 months (12-384). All 125
patients were initially treated with corticosteroids, 38 were splenectomized.
Forty two (34%) patients had refractory or unresponsive form of disease,
according to the definition of the International Working group for ITP. Refrac-
tory ITP was present in 14 (11%) of patients. Twenty eight (22%) patients had
“unresponsive to one or more treatments” form of ITP. Genotyping was per-
formed by using polymerase chain reaction (PCR) and restriction fragment
length polymorphism (RFLP) methods. The distribution of genotypes and allele
frequencies were compared between patients and controls using a chi-squared
test or Fisher’s exact test.
Results: Our results have shown significantly higher frequency of high affini-
ty FCGR3A-158V allele in patients with ITP comparing with control subjects
(47.2% versus 37.5%; P=0.037). We did not found significant differences in the
genotype distribution or allele frequencies for FCGR2A-131H/R between
patients with ITP and controls, P=0.652 and P=0.478. In the group of patients
with unresponsive and responsive ITP we found significantly different genotype
distribution and allele frequencies for FCGR3A, P=0.036 and P=0.008 respec-
tively. There was no significant difference in genotype and allele frequencies
for FCGR2A between these two groups of patients. We did not found signifi-
cant differences in genotype and allele frequencies for both gene polymor-

phisms between splenectomized and unsplenectomized ITP patients.Our
results confirmed that, the combination of high affinity FCGR2A-131H and
FCGR3A-158V allele was more common in patients with ITP than in control
subjects (55% versus 40%; P=0.024). 
Summary and Conclusions: Results of this study, suggest possible role of
FCGR3A polymorphism in the etiology, development and clinical outcome of
immune thrombocytopenia, but further larger prospective studies are necessary
to confirm these results.

P1046

THROMBOCYTOPENIA PREDICT MORTALITY IN CRITICALLY ILL
PATIENTS
V Haksöyler 1, E Karakoç2, F Başlamışlı3, E Gürkan3,*
1Internal Medicine, 2Intensive Care Unit, 3Dept of Hematology, Çukurova Uni-
versity Medical School, Adana, Turkey

Background: Thrombocytopenia is a common laboratory abnormality seen in
ICU patients. There are retrospective studies suggesting that thrombocytope-
nia in medical ICU patients is associated with adverse outcomes like prolonged
hospital stay and decreased survival.
Aims: In this prospective study we investigated the prognostic significance of
thrombocytopenia in critically ill patients.
Methods: We have included a cohort of 548 consecutive patients admitted to
Çukurova University Medical School Hospital Intensive Care Unit which is a ter-
tiary referral center in southern region of Turkey for a population of approxi-
mately two million people, between July 2011 and August 2012. Of these, 165
(30.1%) patients met the inclusion criteria. Patients were stratified according
to the degree of thrombocytopenia and APACHE II score. Primary cause neces-
sitating hospitalization of the patient, comorbidities and exposure to drugs were
also recorded. APACHE II score was used in order to measure the severity of
the disease in ICU patients. Higher scores correspond to a more severe dis-
ease and a higher risk of death in general with this scoring system.
Results: Among 165 patients, 104 (63%) were male and the median age was 57.2
yrs. While 143 (81.2%) of the patients had thrombocytopenia on admission, 31
(18.8%) of the patients developed thrombocytopenia during their ICU stay. Sep-
sis and DIC (Disseminated intravascular coagulation) were the most common
causes for thrombocytopenia in medical ICU patients. Totally 115 (69.7%) of the
165 thrombocytopenic patients and 173 (45.1%) of the 383 non-thrombocytopenic
patients were deceased while on ICU stay (P=0.02). Mortality rate was significant-
ly higher in thrombocytopenic patients with lower counts and a similar APACHE
II scores (P=0.002). Thrombocytopenia was also a poor prognostic factor for
thrombocytopenic patients who developed thrombocytopenia after admission
compared to patients with existing thrombocytopenia on admission (P=0.001).
Summary and Conclusions: In conclusion, sepsis and DIC were the most fre-
quent causes for thrombocytopenia in medical ICU patients. Thrombocytope-
nia seem to be an independent risk factor for survival in critically ill ICU patients.

P1047

IDIOPATHIC THROMBOCYTOPENIC PURPURA IN CHILDREN: A 20-YEAR
NATURAL COURSE AT A SINGLE INSTITUTION
H Yoon1,*, C Kim1, Y Choi1
1Department of Pediatrics, Kyung Hee University Medical Center, Seoul, Korea,
Republic of Korea

Background: Idiopathic thrombocytopenic purpura is an hematologic disorder
with a variable clinical course. However, there is paucity of data on long term
probability of remission in chronic idiopathic thrombocytopenic purpura.
Aims: This study reviewed the clinical manifestation and response to therapy
in patients with ITP, in order to identify natural course of chronic ITP. 
Methods: The study included all patients diagnosed as ITP between January
1992 and December 2011.
Results: Two hundred sixty four patients were identified (48% male, 52%
female). Median age at diagnosis was 4.8 years (range: 1 month-17 years). The
mean platelet count was12,000/uL (range:3,000-135,000/uL). There are no
seasonal variation of presentation. Twenty-six patients (10%) improved with-
out any specific treatment. Intravenous immunoglobulin (IVIG) were used as a
first-line treatment in 114 patients and showed a total response of 70% com-
pared to 78% for steroids treated 14 patients. 10 children received anti-D
immunoglobulin (Response rate 60%). Chronic ITP was noted in 41 patients
(15.5%). Chronic patients presented at an older age (6.6 vs 3.9 years, P<0.05)
and with higher platelet count (22,000/Ul vs7,000/uL, P<0.05) at diagnosis. In
80% of them, remission was observed between 13 month and 6 year 2 month.
The probabilities of remission for chronic ITP were 22%, 44% and 51% at 1
year, 2 year and 3 year respectively. Splenectomy was performed in four
patients with chronic disease. Threre are no severe bleeding such as intracra-
nial hemorrhage.
Summary and Conclusions: ITP patients have a benign course in the majotiry
of cases. The predicted spontaneous remission rate with chronic ITP was 22%
and 80% at 1 year years, respectively.
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ABSOLUTE LYMPHOCYTE COUNT AND RISK OF SHORT-TERM INFEC-
TION IN PATIENTS WITH IMMUNE THROMBOCYTOPENIA
M Hu1,*, C Liu1
1Hematology and Oncology, Taipei Veteran General Hospital, Taipei City, Taiwan

Background: Patients with ITP may have increased risk of infection for that
steroid and other immunosuppressive agents have been the mainstay treatment
for ITP. 
Aims: This study aimed to characterize risk of infection events within 6 months
after diagnosis of ITP and its impact on short-term outcome of these patients. 
Methods: We retrospectively evaluated 239 patients (107 men, 132 women;
median age: 61 yr) diagnosed between Jan1, 1997 to Aug 31, 2011. Every
patient received at least steroid treatment according to platelet count or bleed-
ing symptoms after diagnosis. Patients who were found to have malignancies,
systemic autoimmune diseases, lymphoproliferative disorders or other second-
ary thrombocytopenia within 3 months after ITP diagnosis was excluded. 
Results: 62 patients (25.9%) had a total of 73 infection events within 6 months
after ITP diagnosis and treatment, including 10 patients had 2 events and 1
patient had 3 events. Among these infection events, 32 (43.9%) was pneumo-
nia, 13 (17.8%) was UTI, 9 (12.3%) was herpes zoster, 8 (10.9%) was cellulitis,
and 11 (15.1%) were other infections, including oral candidiasis, cholangitis,
fungemia, bacteremia, intra-abdominal abscess, facial abscess, osteomyelitis,
and pseudomembranous colitis Using univariate analysis, ALC <1×109/l
(P=0.008, OR 2.263), old age (age>65) (P=0.004, OR 2.416), and at least one
comorbidity (P=0.050, OR 1.794) were identified as a risk factor for infection with-
in the 6 months after ITP diagnosis. Multivariate analysis revealed that low ALC
was the most significant risk factor (P=0.039, 95% CI 1.033 to 3.599, OR 1.928)
associated with short term infection in patients with ITP. A total of 11 patients died
during follow-up after ITP diagnosis, among whom 10 patients died of infectious
disease and the remaining 1 died of bleeding complication. 9 patients died with-
in 1 year after ITP diagnosis. Kaplan-Meier survival curve showed that patient had
infection within the first 6 months after ITP treatment had poorer one-year sur-
vival than those without infection (P=0.001) (Figure 1).

Figure 1.

Summary and Conclusions: In conclusion, ITP patients with infection occur-
ring within 6 months post diagnosis had inferior one-year survival, and a low
ALC may be associated with increased risk of infection within the 6 months of
diagnosis. Apart from attention to bleeding risks, individualized management
with cautious monitoring and surveillance for infection complications was also
needed for better outcome.

P1049

THE IMMATURE PLATELET FRACTION IS SENSITIVE TO THE PLATELET
SIZE AND A USEFUL PARAMETER FOR SCREENING FOR
MACROTHROMBOCYTOPENIA
K Miyazaki1,*, Y Koike2, Y Yatomi3, M Higashihara4
1Department of Hematology, Kitasato University School of Medicine, Sagami-
hara, 2Department of Internal Medicine, Tokyo Hitachi Hospital, 3Department
of Clinical Laboratory Medicine, Graduate School of Medicine, The University
of Tokyo, Tokyo, 4Department of Clinical Laboratory Medicine, Kitasato Univer-
sity School of Medicine, Sagamihara, Japan

Background: The immature platelet fraction (IPF) is a useful parameter indi-
cating thrombopoietic activity to differentiate the causes of thrombocytopenia.
We previously reported that the percentage of IPF (%IPF) is negatively corre-
lated to the platelet count among ITP patients, and not among myelodysplas-
tic syndrome (MDS) patients. We also noticed that some MDS patients exhib-
ited extremely high%IPF values, which were dissociated from the percentages
of reticulated platelets (%RP) measured by flow cytometry. Such discrepancies
were also observed in hereditary macrothrombocytopenias, which are some-
times difficult to be distinguished from ITP, because ITP also exhibits increased
number of reticulated platelets in a slightly larger size. Once misdiagnosed, a
hereditary macrothrombocytopenia patient might be subjected to an invasive
treatment such as splenectomy. In order to avoid such mistreatments, a clear
marker to differentiate macrothrombocytopenia is desperately needed.
Aims: To elucidate the mechanisms of the aberrant increase of IPF among
macrothrombocytpenic patients, and search for a useful parameter to distin-
guish macrothrombocytopenia from ITP
Methods: The IPF values and other platelet indices of various hereditary
macrothrombocytopenia were determined using Sysmex XE-2100 automatic
hematology analyser in the blood samples. Platelet count and other parameters
of platelet, such as MPV, PDW and P-LCR were measured simultaneously. Phos-
phorylation of myosin light chain was also examined to estimate activation status.
Sixteen individuals from twelve families of hereditary macrothrombocytopenia
were enroled in this study. We also monitored the IPF during EDTA-induced aggre-
gation, platelet agglutination by macroglobulinemia and cold-storage. The morpho-
logical changes of platelets were also examined on the blood film.
Results: The IPF values were about 5 times higher in MYH9 disorders (%IPF
48.0±1.8) and about 1.5 times higher in other macrothrombocytopenias (%IPF
17.0±2.2) than immune thrombocytopenic patients with similar platelet counts
(%IPF 9.3±0.4). These results suggested that the platelet size affect the IPF val-
ue. However it still remains the possibility that some factors other than the size
might make an influence on the IPF. No one knows whether large platelets are
functionally identical to normal platelets except for the size. In order to exclude
the possibility, we next examined the changes of IPF values during EDTA
aggregation, agglutination by macroglobulinemia and cold-storage. The IPF
was significantly increased under these conditions in a time dependent man-
ner along with forming platelet clumps. Durnig cold-storage, each platelet
increased in size with fewer granules probably due to degranulation, and a
couple of platelets stuck to each other to form a few tiny clumps. The IPF was
strongly influenced by a few tiny platelet aggregates rather than other platelet
indices, such as mean platelet volume (MPV), platelet-large cell ratio (P-LCR)
and platelet distribution width (PDW).
Summary and Conclusions: IPF is susceptible to the platelet size, and could
be a useful parameter for screening of macrothrombocytopenia from ITP.

P1050

THE INCIDENCE OF THROMBOCYTOPENIA AMONG OLDER PRIMARY
MDS PATIENTS: A SEER-MEDICARE ANALYSIS
D Bennett1,*, S Shantakumar2, M Kobayashi2, N Wang2, C Snider3
1WWEpidemiology, Research and Development, GlaxoSmithKline, Collegeville,
2WWEpidemiology, Research and Development, 3Formerly with WWEpidemi-
ology, Research and Development, GlaxoSmithKline, Research Triangle Park,
United States

Background: Myelodysplastic syndromes (MDS) represent a heterogeneous
group of hematological malignancies, affecting predominantly the elderly.
Although MDS have been studied recently, the epidemiology of MDS is still not
fully characterized, especially the occurrence of thrombocytopenia among MDS
patients.
Aims: To estimate the incidence of thrombocytopenia among older MDS
patients, we used the linked Surveillance, Epidemiology, and End Result and
Medicare (SEER-Medicare) database.
Methods: The SEER-Medicare database consists of the SEER cancer registries,
the authoritative source of cancer epidemiology information in the U.S. linked
with Medicare claims data in people aged 65+ years. SEER data represent a
diversity of geographic areas across the U.S. and thus population-based reflect-
ing ‘real world’ practice. We included MDS patients 65+ years who were newly
diagnosed between January1, 2001 and December 31, 2002, and who were
enrolled in Part A and Part B Medicare coverage. MDS was defined using ICD-
O 3 codes where the primary site was bone marrow (C42.1), histology code
(9980, 9982—9986, 9989, 9945), and behavior code was malignant neoplasm
(3). All MDS diagnoses were histologically confirmed. Subtypes of MDS were
classified according to two classification systems: FAB and WHO. Thrombocy-
topenia was defined using ICD-9 codes (287.3, 287.4, 287.5). Descriptive statis-
tics were calculated and Cochran-Armitage trend test was used to test for trend.
Results: During the two years,2,734 patients with primary diagnosis of MDS
were identified. Fifty four percent were males and 46% females. The majority
of patients were Caucasians (88%) and 47% were 80+ years. The overall fre-
quency of thrombocytopenia among the primary MDS patients was 53%
(n=1,449). With increasing age groups, the incidence decreased: 65-69 years
(59.5%), 70-74 years (58.9%), 75-79 years (53.5%), 80-84 years (50.8%), 85+
(46.4%). This trend was statistically significant (P<0.001). The incidence of
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thrombocytopenia was statistically significantly higher among males (55.5%) vs
females (50.1%) (P<0.01). Among1,382 FAB MDS subtypes, thrombocytope-
nia was more common among patients diagnosed with RAEB type (216 of 323;
66.9%), RAEB-T (26 of 39; 66.7%), CMML (182 of 288; 63.2%), followed by
RA (191 of 441; 43.3%) and RARS (96 of 291; 33.0%). Of2,407 patients with
WHO MDS subtypes, the greatest proportion with thrombocytopenia were
observed among those with RAEB subtype (216 of 323; 66.9%), MDS-U (677
of1,234; 54.9%), RCMD (38 of 72; 52.8%), followed by 5Q (23 of 46; 50.0%),
RA (191 of 441; 43.3%), and RARS (96 of 291; 33.0%).
Summary and Conclusions: Overall, thrombocytopenia is a very frequent
symptom that occurs among patients with MDS. The study brings new data on
incidence of thrombocytopenia among older patients with MDS in the U.S., which
will help in the development of new therapies to manage the disease. Moreover,
the high incidence data gathered in this study are similar with that observed in
other studies of thrombocytopenia in MDS patients and confirms that thrombo-
cytopenia continues to be a frequent clinical problem in older patients with MDS.

P1051

MEAN PLATELET VOLUME AND LABORATORY MARKERS FOR CAR-
DIAC DISEASE: A LINK BETWEEN PLATELET SIZE AND HS-CRP
S Cho1,*, Hee Joo Lee1, W Lee1, H Yoon2, T Park1
1Department of Laboratory Medicine, 2Department of Hematology-Oncology,
School of Medicine, Kyung Hee University, Seoul, Korea, Republic of Korea

Background: Mean platelet volume (MPV) is a parameter generated by fully-
automated blood count analyzers as part of a routine complete blood count
(CBC). It is also a useful platelet function index that can show platelet activation
and its production rate in bone marrow. Other than just hematologic diseases,
MPV has been studied in various disease groups such as cardiovascular and
rheumatic diseases as well. Recently we have also studied this platelet index,
MPV in various conditions (Platelets. 2013;24(1):75-6., Platelets. 2012;23(8):648-
9., Platelets. 2013;24(2):164-5., Thromb Res. 2012 Sep;130(3):557-8.).
Aims: In this study, we investigated MPV in Korean patients who have cardio-
vascular diseases to analyze the association between this platelet index and
various laboratory markers for cardiac diseases such as hs-CRP, TnI and
apolipoprotein. 
Methods: This study included1,059 retrospective results with increased hs-
CRP level above the upper reference limit (>3.9 mg/L) for the patients group,
at Kyung Hee Medical Center, a tertiary teaching hospital, between January
2011 and April 2012. For the control group, 143 subjects for medical check-ups
were enrolled from the same hospital. Individuals with a history of high blood
pressure and diabetes were excluded from the control group. Blood sampling
was performed through venepuncture and MPV was measured using EDTA-
containing tubes in Advia 2120 (Siemens Healthcare Diagnostics, Tarrytown,
NY, USA) within 2 hours. hs-CRP was measured in BN™ II analyzer(Siemens
Healthcare Diagnostics, Marburg, Germany) with CardioPhase® High Sensi-
tivity C-Reactive Protein (Siemens Healthcare Diagnostics, Marburg, Germany)
and TnI was estimated by Access II (Beckman Coulter Inc., Fullerton, CA,
USA) with AccuTnI reagent (Beckman Coulter Inc., Fullerton, CA, USA). Inde-
pendent t-test and Pearson’s correlation analysis were done to evaluate the
diagnostic performance and to examine the relationship between variables.
Statistical analyses were performed with MedCalc v11.6 (MedCalc Software,
Mariakerke, Belgium) and Excel 2007 (Microsoft corporation, Redmond, WA).
P values <0.05 were considered statistically significant.
Results: In the patients group, the mean age was 57.84 (median 63.0, range
0-90 yr) and the male to female ratio was 542:517. The mean of serum hs-CRP
was 15.88 mg/L. Mean MPV levels did not show a significant difference
between the patients and the control group, which were 8.06 fl in the patients
group and 7.96 fl in the control group, respectively (P<0.001). Moreover, MPV
showed a positive correlation with hs-CRP in the patients group (correlation
coefficient r=0.07656, P=0.0127). Out of 269 patients with the TnI test results,
this positive correlation grew stronger for 79 patients whose TnI increased
more than 0.04 (correlation coefficient r=0.444, P=0.0001). However, there
was no significant correlation between MPV and pro-BNP. Finally, there was
a strong negative correlation between MPV and HDL (r=-0.1511, P<0.0001).
Summary and Conclusions: This study showed a positive correlation between
MPV and hs-CRP in the patients group with increased hs-CRP levels. MPV has
been regarded as an hematologic index for platelet reactivity and hs-CRP has
been known to a sensitive biochemical maker for the presence of vascular
lesions. The meaningful relationship in these two markers reconfirms the close
link between endothelial damage and platelet activation. It also sheds new light
on the interesting connection between hematologic and biochemical maker in the
field of vascular pathology. Further study should be conducted to understand
underlying mechanisms on the relationship of MPV and hs-CRP.
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OVERVIEW OF RUSSIAN PRIMARY IMMUNE THROMBOCYTOPENIA (ITP)
REGISTRY 
I Lisukov1,*, A Maschan2, A Shamardina3, T Chagorova4, I Davydkin5,
T Sycheva6, T Zagoskina7, E Karyagina8, G Salogub1, M Savinova9,
T Schelechova10, L Kovaleva11, T Schneider12, A Unzhekova13, E Kuznetsova14,
Y Schatochin15, M Ivanova1, E Vinogradova16, K Kaplanov17, I Markova1,
O Kanjukova18, K Abdulkadyrov19, J Sedlova20, S Osynikhina21, N Tsvetaeva11,
Volodicheva22, A Akhmadeev23, A Kulagin1, A Rumyantsev2, B Afanasyev1
1State Medical University n.a. Pavlov, St Petersburg, 2Federal Research Cen-
ter of Pediatric Hematology, Oncology and Immunology, Moscow, 3N.Nov-
gorod Russia Pediatric Regional Hospital, N.Novgorod, 4Regional Oncology
Hospital, Penza, 5Research Institute of Hematology and Transfusiology, State
Medical University, Samara, 6 Regional Clinical Hospital, Astrakhan, 7Research
Institute of Hematology and Transfusiology, Kirov, 8City Hospital №15, St
Petersburg, 9City Hospital №16, Kazan, 10State Medical University n.a. V.I.
Razumovskiy, Saratov, 11Research Institute of Hematology, Moscow,
12Leningrad Region Clinical Hospital, St Petersburg, 13Perm Regional Hospi-
tal, Perm, 14Clinical Hospital №1, Orenburg, 15 State Medical University, Ros-
tov on Don, 16 Regional Clinical Hospital, Krasnoyarsk, 17Regional Oncology
Dispensary N1, Volgograd, 18 Regional Clinical Hospital, Perm, 19Research
Institute of Hematology and Blood Transfusion, St Petersburg, 20Regional Clin-
ical Hospital, Surgut, 21Mordovia Republic Clinical Hospital №1, Saransk,
22Regional Hospital, Tula, 23Tatarstan Republic Clinical Hospital, Kazan, Russ-
ian Federation

Background: Сlinical presentation of ITP is variable from no symptoms to
serious bleeding manifestations. There are very few precise data about course
features of ITP and treatment methods of patients with ITP in Russia.
Aims: We aim to evaluate disease characteristics and treatment practices of
ITP in Russia.
Methods: Clinical and laboratory data of 415 patients (363 adults and 52 chil-
dren) were extracted from ongoing multicentre prospective observational cohort
study (Russian ITP registry). Using web based data transfer investigators from
major Russian haematological centres registered all patients with ITP visited
him/her as out-patients or admitted to hospital and fulfilling inclusion/exclusion
criteria. Inclusion criteria: primary diagnosis of ITP, signed informed consent.
Exclusion criteria: secondary ITP. Primary objectives: to describe the features
of clinical course, outcomes and current treatment options for ITP patients in
Russia. The results of first planned interim analysis are presented below.
Descriptive statistics was used.
Results: At the moment of the first interim analysis mean follow up period
was6,9±2,6 months (0,3-12,6) for adults and5,47±2,7 (1,3-9,64) for children.
Newly diagnosed, persistent and chronic ITP were reported in 34,6%,11,5%
and 51,9% of children and in16,8%, 19,8% and 63,4% of adults. Mean lowest
platelet count (min, max) was 22,1 (1-72) ¥ 109/L in children and 22,2 (0-119)
¥ 109/L in adults. Bleeding history was reported in 98,1% of children and 92,6%
of adults, WHO grade 3-4 bleeding at the onset was observed in5,8% of chil-
dren and14,9% of adults. History of intracranial hemorrhage, GI bleedings and
haematuria were observed in1,5%, 0%, 0% of children and in 0,6%,4,7%,2,8%
of adults. Splenectomy was performed in 63 (17,4%) adults patients with com-
plete response in 39,7% of these pts, objective response in 19%, no response
in3,2%, loss of response in 36,5%. Refractory ITP (resistance to medical ther-
apy in splenectomized patients) developed in15,9% of adults. Patients receiv-
ing ≥2nd line of therapy were reported in 23,3% of children and 27,7% of adult
population. Treatment with rituximab and TPO-R agonists were reported in1,9%
and11,5% of adults. Resistance to ≥2nd line of therapy was observed in1,9%
of children and in12,9% of adults.
Summary and Conclusions: The interim analysis of the first in Russia prospec-
tive ITP Registry has shown a variable clinical course of the disease. Serious
bleeding complications were rare, 36,5% of patients lost response on splenec-
tomy, 1/3 of patients developed a resistance to medical therapy and received a
multi drug treatment. The study is ongoing and further data are essential for plan-
ning of future trials including targeted therapy with TPO-R agonists and for devel-
oping new treatment approaches for ITP patients in Russia.
This investigator-sponsored study was supported by a grant from Amgen Russia.
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DIFFERENTIAL DIAGNOSIS OF THROMBOTIC MICROANGIOPATHY:
DATA FROM PADOVA TTP CASE SERIES
G De Marinis1,*, A Lombardi1, F Fabris1
1Department of Medicine, University of Padova, Padova, Italy

Background: Thrombotic thrombocytopenic purpura (TTP) is a rare but fatal
disease. Differential diagnosis is often difficult, due to similarity in presentation
features with others thrombotic microangiopathies (TMA), including hemolytic
uremic syndrome (HUS).
Aims: To investigate differences in clinical and laboratory features (including
ADAMTS13 activity and IgG anti-ADAMTS13 levels) between TTP, HUS and
other TMA in our case series.
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Methods: Patients admitted to our court with a first clinical diagnosis of acute
TMA were included. Clinical and laboratory data were retrospectively analyzed.
TTP and HUS diagnosis were clinically made as reported in the literature. All
patients not fitting these criteria were included in the other TMA group.
ADAMTS13 activity and IgG anti-ADAMTS13 were assessed using commer-
cially available FRETS-VWF73 and ELISA assays respectively. Severe pro-
tease activity deficiency was considered as ≤10%, as reported in the literature;
however two subgroups were made (protease activity ≤5% and 6-10%) to com-
pare different threshold of the assay. IgG anti-ADAMTS13 was considered
present for title ≥17 U/mL, according to the manufacturers instructions. Chi-
square test and Anova analysis were used for groups comparison.
Results: 119 patients between June 2005 and November 2012 were collect-
ed (M/F=44/85; mean age 44±17, range 3-82): 88 were TTP, 9 HUS and 22 oth-
er TMA patients. Half of the TTP patients showed an associated condition,
namely autoimmune disease (25%), infectious disease (15%, including 1 patient
with HIV infection), cancer (3%), drugs (3%), pregnancy (2%) and obesity (9%).
Patients clinical characteristics are shown in Table 1. TTP patients more often
presented with neurological signs as compared with HUS and other TMA
patients (p 0.006). Acute renal failure was always present in HUS patients,
while observed in 28% of TTP and 50% of other TMA patients (P<0.001). Bleed-
ing prevalence was significantly different between groups too (p 0.014). Mean
platelet count at diagnosis was lower in TTP as compared with HUS and oth-
er TMA patients (P<0.001). Mean levels of creatinine at diagnosis was higher
in HUS respect to TTP and other TMA patients (P<0.001). ADAMTS13 activi-
ty assay and the presence of IgG anti-ADAMTS13 were tested in 106 patients;
these parameters showed a significant difference between the three groups
(P<0.001); in fact none of TTP patients had normal values of ADAMTS13 activ-
ity, while none of HUS or other TMA patients had severely reduced levels of
the protease at diagnosis. Comparison of ADAMTS13 activity between HUS
and other TMA groups didn’t show any difference. Most of TTP patients were
positive when tested for the presence of IgG anti-ADAMTS13, while most of
patients in the two other groups were negative.

Table 1. Clinical and laboratory features of patients with acute TMA (Pado-
va case series, June 2005-November 2012).

Summary and Conclusions: Clinical features at presentation can guide dif-
ferential diagnosis when TMA is present; in particular a low level of platelet
count and predominant neurological impairment orient toward a diagnosis of
TTP, while the presence of acute renal failure with high levels of creatinine can
be more specific for HUS diagnosis. Very low levels of ADAMTS13 activity are
specific for TTP diagnosis. As a consequence, when protease activity is >10%
at presentation, the diagnosis of TTP can be reasonably excluded. There seems
to be no difference when choosing a threshold of 5 or 10% activity to define a
severe reduction for FRETS-VWF73 assay. ADAMTS13 activity, however,
seems not useful for the distinction between HUS and other TMA.

P1055

EXTREME THROMBOCYTOSIS (>1000¥109 /L) IN 336 PATIENTS- REPORT
OF A FOUR-YEAR EXPERIENCE
E Papadakis1, K Skarmoutsou-Tsimirika1,*, D Theocharidou2, K Loukidis3,
K Tsepanis2, V Papadopoulos1, V Papageorgiou1, E Gatsa1, A Banti1,
I Korantzis1, A Kioumi1
1Hemostasis Unit-Hematology Department, 2Microbiology Laboratory, Papa-
georgiou Hospital, Thessaloniki, Greece, 3Hematology Clinic, Offenbach Gen-
eral Hospital, Offenbach, Germany

Background: Extreme thrombocytosis (EXT), defined as a platelet count
>1,000×109/L, is quite rare, as only 2–5.8% of patients demonstrate this degree
of thrombocytosis.
Aims: There are limited data on the etiology and frequency of EXT, we aim to
explore retrospectively the causes and complications of 336 serial cases of EXT.
Methods: During 2006- 2010, we evaluated 793525 complete blood counts of
188914 patients. Among those, 336 patients (0.18%), with a median age of 45
years (0.1-100), were identified with EXT. Medical records of all 336 patients
were examined concerning the etiology of thrombocytosis, peak of platelet
count and complications such as bleeding tendency or thrombosis.
Results: Exploring the etiology of EXT, 294 cases (87.5%) had reactive EXT
and 42 patients (12.5%) had clonal thrombocytosis, due to MPNs. The RT
group included post surgical and orthopedic conditions and oncologic malignan-
cies, that were the most common causes of RT (23.13% and 22.11%, respec-
tively). Infection (10.20%) was also a frequent RT cause, accounting mainly
younger age groups. Among MPNs, Essential Thrombocytosis was the predom-
inant cause of EXT (85.72%), followed by Polycythemia Vera (9.52%) and
Myelofibrosis (4.76%). Concerning age distribution of EXT, MPN EXT appears
by the 3rd decade, and shows increasing rates at older age groups, achieving
its’ highest percentage (23.53%) at patients older than 70 years. As a result,
there was statistically significant difference between the median age of RT and
MPN patients, P=0.044. Focusing on children of the first decade of life, 65.17%
of EXT cases, were attributed to infection, with respiratory infection being high
on the list of causes. Children younger than 8 years old account the majority of
patients (70%) with infection induced EXT. Mean PLT Max of MPN patients
(1396.36¥109/L) was significantly higher (P=0.017) than Mean PLT Max of RT
patients (1186.01¥109\L). Exploring admission PLT count of the patients we
found out that Mean PLT count at the time of admission of the MPN group
(1088.29¥109\L) was significantly higher (P<0.005) compared to RT group
(642.28¥109/L). Moreover, 75.17% patients of the RT group had PLT count
<1000¥109/L by the time they were admitted at the hospital. However, signifi-
cantly lower number of patients (30.95%) at the MPN had PLT count
<1000¥109/L (P<0.001). EXT complications, thrombosis or bleeding, were
observed at 4.76%. The incidence of EXT complications was statistically sig-
nificantly higher among MPN patients- 30.95%>than among RT patients- 1.02%
(P<0.005). At the MPN group both thrombosis (23.81%) and bleeding (7.14%)
were present. Although Mean PLT Max of patients who suffered bleeding
(2625.67¥109/L) was much higher than thrombosis patients (1596.10¥109/L),
it didn’t reach significance levels, P=0.069.
Summary and Conclusions: Based on our study and previously published
data, bleeding or thrombotic complications at RT EXT are quite infrequent, so
RT EXT could remain untreated, and followed up. However, there are cases that
the underlying condition requires PLT anti- aggregation agents, such as
Kawasaki syndrome.
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ANTIPLASMIN, BUT NOT AMILORIDE, PREVENTS SYNOVITIS AND CARTI-
LAGE DESTRUCTION FOLLOWING HEMARTHROSIS IN HEMOPHILIC MICE
L Nieuwenhuizen1,2,*, G Roosendaal1, K Coeleveld2, D Biesma1, F Lafeber2,
R Schutgens1
1Hematology & Van Creveldkliniek, 2Rheumatology & Clinical Immunology,
University Medical Center Utrecht, Utrecht, Netherlands

Background: Blood-induced joint damage in hemophilia is characterized by
synovitis and cartilage destruction. Recently, we demonstrated that a joint
bleeding in hemophilic mice results in alterations in the fibrinolytic system with
an increase in synovial cells expressing urokinase-type plasminogen activator
(uPA), an increase in synovial levels of uPA and plasmin, and in plasmin-medi-
ated cartilage destruction.
Aims: In this study, we evaluate the alterations in synovitis and cartilage
destruction following the induction of a joint bleeding in hemophilic mice treat-
ed with placebo, amiloride (a specific inhibitor of uPA), or antiplasmin. 
Methods: The right knees of hemophilic mice were punctured to induce
hemarthrosis. Subsequently, mice were randomized between daily oral treat-
ment with amiloride or control, while other mice were randomized between
weekly intra-articular treatment of the right knee joint with amiloride, antiplas-
min, or control. After five weeks of treatment, the mice were sacrificed, knee
joints were isolated, sectioned for histology, and stained with hematoxylin-
eosin (synovitis) or safranin O (cartilage destruction). Hemophilic synovitis and
cartilage destruction were determined by two blinded observers according to
Valentino (score 0-10) and Glasson (score 0-6). An increase in Valentino and
Glasson score represents an increase in hemophilic synovitis and cartilage
destruction, respectively. Treatment with amiloride or antiplasmin was com-
pared with control. Categorical data were analyzed by loglinear analysis and
Pearson Chi-Square.
Results: No significant alterations in synovitis and cartilage destruction were
found when comparing the oral amiloride group with the oral control group, and
when comparing the intra-articular amiloride group with the intra-articular control
group. In contrast, intra-articular treatment with antiplasmin resulted in a statisti-
cal significant (P<0.01) reduction in synovitis, as assessed by the Valentino score,
when comparing the intra-articular control group to the intra-articular antiplasmin
group: 1 (0% vs. 11.1%), 2 (4.2% vs. 11.1%), 3 (16.7% vs. 61.1%), 4 (29.2% vs.
5.6%), 5 (20.8% vs. 11.1%), 6 (8.3% vs. 7.7%), 7 (8.3% vs. 0%), and 8 (12.5%
vs. 0%). In addition, treatment with intra-articular antiplasmin resulted in a statis-
tically significant (P<0.01) reduction in cartilage destruction, as assessed by the
Glasson score, when comparing the intra-articular control group to the intra-artic-
ular antiplasmin group: 2 (8.3% vs. 10%), 3 (12.5% vs. 50%), 4 (33.3% vs. 30%),
5 (33.3% vs. 10%), and 6 (16.7% vs. 0%).
Summary and Conclusions: Intra-articular treatment with antiplasmin follow-
ing the induction of a joint bleeding prevented synovitis and cartilage destruc-
tion in hemophilic mice. Oral and intra-articular treatment with amiloride failed
to attenuate synovitis and cartilage destruction. Given that complete preven-
tion of joint bleeds in hemophilia is not feasible at the moment despite the pro-
phylactic use of factor replacement, the data presented herein offer promise
for the use of antiplasmin as a new therapeutic intervention. 
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A VERY RARE SIMULTANEOUS PRESENCE OF A RING CHROMOSOME
13 AND A SPLICING SITE MUTATION ON FACTOR X GENE 
M Menegatti1,*, D Balestra2, B Fabbrizi3, R Asselta4, M Pinotti2, F Peyvandi1
1A. Bianchi Bonomi Hemophilia and Thrombosis Center, Fondazione IRCCS
Ca’ Granda Ospedale Maggiore Policlinico, Department of Pathophysiology
and Transplantation, University of Milan and Luigi Villa Foundation, MILAN,
2Department of Life Sciences and Biotechnology, University of Ferrara, Ferrara,
3Department of Paediatric Oncohematology, Ospedali Riuniti, Ancona, 4Depart-
ment of Medical Biotechnology and Translational Medicine, University of Milan,
MILAN, Italy

Background: Factor X (FX) coagulation disorder is a rare autosomal reces-
sive disease with an incidence of 1 in106 in the general population. Patients
affected with the severe form of this defect tend to be the most seriously affect-
ed among those with rare bleeding disorders. The bleeding tendency may
appear at any age, although the more severely affected patients present ear-
ly in life with umbilical-stump or central nervous system (CNS) bleeding. The
F10 gene is located on chromosome 13q34 and spans 27 kb; to date, more
than 100 mutations were reported to cause FX deficiency and most of them
(80%) are missense mutations located at the catalytic domain.
Aims: Molecular characterization of a two-years-old boy with severe FX defi-
ciency (FX:C <2%) associated with severe clinical symptoms such as sponta-
neous CNS subdural haemorrhages.
Methods: Direct sequencing analysis of the F10 gene by ABI PRISM 310

Genetic Analyzer (Applied Biosystems, Milan, Italy); analysis of 7 highly poly-
morphic short tandem repeats (STRs) selected from the Genethon human link-
age map (ABI PRISM Linkage Mapping Set MD10) to verify the presence of
parental alleles; investigation of aberrant splicing mechanisms by expression
of FX minigenes in mammalian cells; FISH on metaphase chromosomes using
Vysiss LSI probe for 13q34 and Vysis TelVysion probe for 13q (Abbott Molec-
ular, Hoofddorp, The Netherlands).
Results: The proband resulted to be homozygous for the c.370+2T>C muta-
tion occurring at the conserved GT dinucleotide of the donor splice site (5’ss)
of intron 4. This genetic change is predicted to significantly reduce the splicing
efficiency from a score of 39 to undetectable. Expression studies with mini-
genes constructs indicated that the mutation c.370+2T>C abolishes the canon-
ical 5’ss and activates a cryptic 5’ss in intron 4 (position +55), leading to the
insertion of an intronic sequence with a premature stop codon, therefore pre-
venting synthesis of a functional protein. However, while the proband’s father
confirmed to be heterozygous for the same mutation, the mother was wild type.
The presence of a gross deletion on the second allele of the proband or an uni-
parental disomy (UPD) were then hypothesized. Six out of 7 analyzed STRs
indicated that the proband had both paternal and maternal alleles; the remain-
ing STR (D13S1265) indicated the possibility of a reduction to homozygosity
in the proband due to a partial UPD or of a partial deletion of chromosome
13q34. A further cytogenetic analysis on 80 cells showed 46 chromosomes
including a small ring chromosome 13 with breakpoints at p13 and q34. The
karyotype was 46, XY, r(13)(p11q34). The karyotypes of both parents were nor-
mal and confirm the absence of subtelomere 13q and 13q34 region.
Summary and Conclusions: The molecular characterization in this family
identified a very rare simultaneous presence of a ring chromosome 13 caus-
ing the loss of the entire FX gene associated with a splicing site mutation result-
ing in an aberrant splicing event. These abnormalities led to a severe case of
FX deficiency who required regular prophylaxis.
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MOLECULAR DIAGNOSTIC IN 47 UNRELATED FAMILIES WITH
HAEMOPHILIA A IN ARAGON (SPAIN)
S Catalina1,*, X Arias1, B De Rueda2, L Costilla2, J Lucia1,2, D Rubio2
1IACS, 2Hematology Department, Miguel Servet University Hospital, Zaragoza,
Spain

Background: Haemophilia A (HA) is an X-linked bleeding disorder caused by
deficiency or absence of coagulation factor VIII which is required for blood
coagulation. HA is one of the most common coagulation disorders with an inci-
dence of 1 in5,000 males worldwide. Haemophilia severity is defined by
depending on the activity level of coagulation F8 (FVIII:C) in plasma. The dis-
ease is defined as severe (<1%), moderate (1%>5%) and mild (>5%><40%).
F8 is located at Xq28, spans 186kb and comprises 26 exons. The cDNA is
approximately 9kb in size and encodes a mature protein of 2332 amino acids.
Aims: In this study we analyze the type and distribution of molecular events in
HA families referred to our center, located in Aragon (middle-west region of
Spain). 
Methods: DNA samples were extracted from peripheral blood leucocytes from
47 unrelated families (65 patients) with HA. Initially, intron 22 and intron 1 inver-
sions were detected in patients with severe HA using a long range PCR. The
mutations in patients with mild/moderate and non-inversion severe patients
were identified by PCR and DNA sequencing. A presumed mutation was vali-
dated on a second independent PCR product.
Results: HA causative mutation was identified in 63 patients from 46 families.
We were not able to identify it in one family (2%). HA phenotype of the stud-
ied families was 49% mild, 4% moderate and 47% severe. In 14 families we
detected Intron 22 and intron 1 inversions (28% and 2% of the total mutations,
respectively). Besides the recurrent gene inversion, 30 different F8 mutations
were detected (see attached Table 1). Severe non-inversion mutations were
associated with 5 mutations predicted to cause a truncated protein, 3 non-
sense (7%) and 2 frameshift (4%). Severe phenotype was related also to 1 mis-
sense, 1 splicing (2%) and 1 deletion in-frame (2%). We detected 25 families
with missense mutations (53%). All moderate and mild cases with a causative
mutation identifiedwere missense.Recurrent missense mutation p.K2136E was
found in three unrelated families. Five novel missense mutations were found,
representing 11% of the mutations in the entire group. Four of them were asso-
ciated with mild phenotype: p.D82E; p.K123N; p.D569E (c.1764C>G) and
p.I1852S. By contrast, the mutation p.W208C was related to severe phenotype.
Among reported mutations p.R531H is well known by the discrepancy between
FVIII:C results in one-stage and two-stage which has clinical importance in
mild HA. In our study not only found this discrepancy in both methods, but also
we identified a different behavior with distinct APTT reagents. F8 inhibitors
were not found in this study except one in three patients from the family with
p.R593C mutation. It has been shown to have an increased risk of developing
F8 inhibitory antibody in mild HA. However, it seems to others non genetic fac-
tors could have an important role. F8 mutations in this study were located along
all the FVIII domains. A2, A3 and A1 held the major mutations with 27%, 21%
and 18% of the total non-inversion mutations. B domain contained the least
number of mutations (3%).
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Table 1.

Summary and Conclusions: The results from this study suggest that we were
able to identify the causative mutation in 98% of the studied families what shows
that our protocol is a useful tool to find F8 gene defects. The characterization
of these mutations is important to avoid misdiagnosis in some cases of mild
haemophilia, to prevent the development of inhibitors in mutations with high risk
and to determine the carrier status in female relatives with prenatal diagnosis
if necessary. 
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IMPAIRED PROPLATELET FORMATION IN A NOVEL GLANZMANN VARI-
ANT MACROTHROMBOCYTOPENIA
K Miyazaki1,*, S Kunishima2, H Kashiwagi3, Y Tomiyama4, M Higashihara5
1Department of Hematology, Kitasato University School of Medicine, Sagami-
hara, 2Department of Advanced Diagnosis, Clinical Research Center, Nation-
al Hospital Organization Nagoya Medical Center, Nagoya, 3Department of
Hematology and Oncology, Graduate School of Medicine, Osaka University,
4Department of Blood Transfusion, Osaka University Hospital, Osaka, 5Kitasato
University School of Medicine, Sagamihara, Japan

Background: Glanzmann thrombasthenia (GT) is an autosomal recessive
bleeding disorder caused by a defect in the expression or the function of inte-
grin aIIbβ3. Althrough the majority of patients with mutations in ITGA2B and
ITGB3 have a normal platelet size and count, it has been recently demonstrat-
ed that variant-type GT patients with a mutaion in the cytoplasmic domain
residues aIIbArg995 and β3Asp723, which form a salt bridge, manifest mod-
erate thrombocytopenia and large platelets, and the mutated integrins were
shown to be partially activated.
Aims: The aims of this study is to characterize a novel missense mutation
(S175P) in aIIb associated with a Glanzmann variant macrothrombocytopenia.
Methods: We investigated the genetic relevance of large platelets among the
patient’s family members. Protein expression of integrin aIIbβ3 was determined
with flowcytometry, and megakaryocytopoiesis and proplatelet formation in this
congenital macrothrombocytopenia was studied using peripheral blood
CD34+cells.
Results: The case is a 39yo Japanese female with a novel congenital
macrothrombocytopenia associated with compound heterozygous mutations
(p.S175P and p.Y238X; c.523T>C and c.713_714 insA) of the ITA2B gene. The
surface expression of platelet aIIbβ3 was decreased. The mean fluorescence
intensities of aIIb, β3 and aIIbβ3 in flow cytometric analyses complex were
decreased to 36.4%, 52.8% and 15.7% compared to the control respectively.
Spontaneous PAC-1 binding to the resting platelets wasn’t observed. Both
mRNA and protein from Y238X mutant were not detected. Her father has a het-
erozygous mutation of S175P, her mother and sons have a heterozygous
Y238X, and neither of them manifested giant platelets, even though aIIbβ3
expression was impaired in their platelets. Megakaryocytes derived from CD34+
cells of the patient’s peripheral blood extended a reduced number of proplatelets
and the tips were significantly decreased in number and larger in size compared
with control.
Summary and Conclusions: The mutation S175P is located in β-propeller
domain of the aIIb and impaired the normal function. The mechanisms of pro-
ducing giant platelets could be different from aIIb R995W, who manifests con-
stitutive sub-maximal activation. These data may provide new insight on the role
of the aIIbβ3 in giant platelet formation.
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MUTATION ANALYSIS IN TURKISH RARE BLOOD DISORDERS
D Torun1,*, N Akar2
1Pediatric Molecular Genetics, Ankara University, Faculty of Medicine, 2TOBB-
ETU Economy and Technical University Hospital, Pediatrics Department,
Ankara, Turkey

Background: Rare bleeding disorders (RBDs) are autosomal recessive dis-
eases including the inherited deficiencies of coagulation factors such as fibrino-
gen, factor (F) II, FV, FV+FVIII, FVII, FX, FXI, FXIII, and multiple deficiency of
vitamin K-dependent factors, with clinical manifestations ranging from mild to
severe. The molecular diagnosis of RBDs is based on the mutation search in
the genes encoding the corresponding coagulation factors.
Aims: In our study, we performed mutation analysis of ERGIC, MCFD2, MYH9,
GpIIB, GpIIIA, FGB genes in order to analyse Combined FV-FVIII Deficiency,
Macrothrombocytopenia, Glanzmann Thrombasthenia and Afibrinogenemia
patients of Turkish origin respectively.
Methods: DNA was isolated from by proteinase K and phenol/chloroform
extraction. All of the exons of the genes screened. Exons were amplified by
polymerase chain reaction (PCR). Patient sample was sequenced, using a
DNA sequencer (Beckman Coulter DNA Sequencer,USA) 
Results: Direct PCR analysis and sequencing revealed novel mutations at
these genes. In our study, we detected two novel mutations, a novel polymor-
phism at ERGIC-53 gene; four novel missense mutations at MYH9 gene; five
novel mutations at GpIIB gene and a novel mutation at FGB gene. 
Summary and Conclusions: All of these novel mutations were not defined
Human Gene Mutation Database (HGMD) and not reported previously. (Table 1).

Table 1.
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CONGENITAL FXI DEFICIENCY: EVALUATION OF BLEEDING PHENO-
TYPE AND CORRELATION WITH FXI ACTIVITY (FXI:ACT).
C Santoro1,*, R Mauro1, E Baldacci1, C Mercanti1, R Abbruzzese1, F Barone1,
R Bochicchio1, L Parlanti1, R Foà1, M Mazzucconi1
1Cellular Biotechnology and Hematology, Hematology, Sapienza University,
Rome, Italy

Background: Bleeding phenotype in FXI deficiency is variable and generally
related to surgery/trauma. Moreover, there is a poor correlation between bleed-
ing and baseline FXI:Act.
Aims: To retrospectively describe the hemorrhagic phenotype of our FXI defi-
cient population and to relate the phenotype with FXI:Act.
Methods: Since 1973, we have been following 94 FXI deficient patients from
65 different families: 43 F, 51 M; diagnosis median age: 28.7 years (0.9-83.9);
median follow-up: 0.9 years (0.1-36.2); median FXI:Act of all patients: 38%
(range 0.5-69%; normal values: 70-140); FXI:Act ≤1% in 5 patients, >1≤5%
in12, >5≤10 in3, >10≤20 in6, >20≤70 in 68. Excessive bleeding is reported as
described in the medical records.
Results: Fifty six patients experienced bleeding episodes not surgery-related:
ecchimoses in 27, hematomas in2, epistaxes in 23, gastrointestinal hemor-
rhages in14, meno-methrorrhagia in2, hematuria in4, post-traumatic intracra-
nial hemorrhage in1, gum bleeding in1, pulmonary bleeding in 1. Prior to diag-
nosis, 64 patients underwent 133 surgeries (93 major, 40 minor). Prophylactic
treatment was administered in 3/133 procedures: tranexamic acid (TA) in1,
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fresh frozen plasma (FFP) in 2. Twenty eight/133 (21%) post-surgery hemor-
rhages were reported in 19 patients; in 12/28 cases, transfusional therapy (FFP
and/or red blood cells units) was needed. Median FXI:Act of bleeding patients
was 28% (0.5-53%). Twenty nine spontaneous deliveries (SD) and 8 cesarian
sections (CS) were performed without prophylaxis: 4 post-partum hemorrhag-
es occurred (patients FXI:Act:2,6, 27, 52.3%, respectively). In 3 cases, trans-
fusional therapy was necessary. Forty nine patients underwent dental surger-
ies without prophylaxis: 17 experienced (bleeders median FXI:Act: 11% [1-
57%]). In one case, FFP was necessary to stop the bleeding. After diagnosis,
23 patients underwent 34 surgeries (14 major, 20 minor). Prophylactic treat-
ment was administered in 23/34 procedures: TA in7, FFP in2, desmopressin
in4, FFP+TA in8, desmopressin+TA in 2. The only bleeding reported (1/23, 4%)
was after an emergency appendectomy performed under TA administration in
a patient whose FXI:Act was 2.8%. In 2/11 surgeries performed without pro-
phylaxis, an excessive bleeding was reported but transfusional therapy was not
necessary; FXI:Act was 29% for both bleeding patients. Four SD and 5 CS were
performed with prophylaxis: FFP in4, TA in2, desmopressin in 3. No post-par-
tum hemorrhages occurred. Sixteen patients underwent 20 dental surgeries;
prophylactic treatment was administered in 15/20 procedures without any
bleeding complications: TA in6, FFP+TA in4, FFP in4, desmopressin+TA in 1.
During two dental procedures performed without prophylaxis, patients bled
excessively; their FXI:Act was 6% and 45%, respectively.
Summary and Conclusions: We confirm the broad variability in bleeding phe-
notype in FXI deficient patients, not related to the baseline FXI:Act levels. More-
over, we highlight that a good management of prophylaxis treatment dramati-
cally reduces the percentage of bleedings in case of surgery (21% vs 4%), deliv-
eries and dental procedures. Because of the low correlation between FXI:Act
and the phenotype, we underline the need of laboratory-based prognostic fac-
tors for a better management of these patients.

P1062

HOW DO WE ENCOUNTER RARE FACTOR DEFICIENCIES IN CHILDREN?
SINGLE CENTER RESULTS
Zafer Salcioglu1,*, Deniz Tugcu1, Arzu Akcay1, Hulya Sen1, Gonul Aydogan1,
Ferhan Akici1, Muge Gokce1, Nuray Ayaz1, Rengin Siraneci1
1Pediatric Hematology Oncology, Kanuni Sultan Suleyman Training and
Research Hospital, Istanbul, Turkey

Background: Rare factor deficiencies are autosomal recessively inherited
coagulation factor deficiencies encountered at a frequency of between one in
500 thousand and one in 2 million.
Aims: 192 rare factor deficiency cases followed and treated at our clinic
between 1990 and 2012 were retrospectively evaluated in our study.
Methods: We retrieved from patient records and from the records contained
in the dataprocessing environment introduced in 2005. 
Results: One hundred and thirty of the cases were boys and 62 were girls. The
age range was between two week-24 years and the ages at the admission of
192 patients were between 2 weeks-16 years. The rate of familial consanguin-
ity was 49.4%. From the 192 cases, 10 suffered from Fibrinogen, one from Fac-
tor II, 6 from Factor V, 2 from FV+FVIII, 142 from Factor VII, 15 from Factor X,
14 from Factor XI, and 2 from Factor XIII deficiencies. FVII deficiencies had the
largest share in our patient group with a rate of 74%. The F:C levels of patients
were <5% in 48 patients, between 5 and 30% in 40 patients, and between 30
and 50% in 104 patients. Eighty eight of our patients were asymptomatic
(45.8%) and 104 were symptomatic (54.2%). Asymptomatic patients were diag-
nosed by family histories (39.8%), preoperative laboratory studies (54.6%) and
operational bleeding (5.6%). Sixty eight of our symptomatic patients have grade
II (65.4%) and 36 have grade III bleeding symptoms (34.6%). The ages at the
admission of symptomatic patients were between 2 weeks-16 years (mean:
1.12±0.8 year). Forty two of symptomatic cases were diagnosed before the age
of one (40.4%). When all patients were taken into consideration, first bleeding
regions were skin bleedings 32.7%, epistaxis 27.8%, Central Nervous System
(CNS) bleedings 15.4%, oral cavity bleedings 10.4%, haematomas 5.7%,
haemarthrosis 2.8%, hematuria 1.9%, Gastrointestinal System (GIS) bleed-
ings 1.9%, respectively. The bleeding prevalence rates of our cases are listed
as epistaxis 62.5%, skin bleedings 53%, oral cavity bleedings 28.8%,
haematoma 18.3%, CNS bleedings 17.3%, haemarthrosis 14.4%, GIS bleed-
ings 3.8%, menorrhagia 2.9%, haematuria 1.9%, bleedings due to operations
1.9%, ileopsoas bleedings 1.9%. CNS bleedings (47.3%) take the first place
among the serious bleedings of our cases, followed by haemarthrosis (40%),
Gastrointestinal System (GIS) bleedings (9.1%) and ileopsoas bleed-
ings(3.6%). Prophylaxy was applied to 8 patients (five patients with FVII and
one each with Fibrinogen, FV, and FX deficiency).
Summary and Conclusions: The characteristics, clinical manifestations,
bleeding attacks, and treatments in our rare factor deficiency cases as well as
prophylactic approaches are discussed in our article.

P1063

CLINICAL AVAILABILITY OF REPORTING PROTHROMBIN TIME AS
INTERNATIONAL NORMALIZED RATIO FOR PATIENTS WITH CHRONIC
LIVER DISEASE
H Kim1,*, J Lee1
1Laboratory Medicine, Chung-Ang University College of Medicine, Seoul,
Korea, Republic of Korea

Background: The international normalized ratio (INR), which standardizes
prothrombin time (PT) during oral anticoagulation, has been extended to stan-
dardize PT in liver diseases and is included in prognostic models such as the
Model for End-stage Liver Disease (MELD). However, PT prolongation mech-
anisms in liver diseases differ from those in oral anticoagulation, and thrombo-
plastin sensitivities to these 2 mechanisms differ.
Aims: We aimed to establish liver patient-specific international sensitivity index
(ISIliver) and INR (INRliver) values with thromboplastins and to evaluate the
effect of their use in chronic liver disease patients.
Methods: Sixty cirrhosis patients were selected and their PTs measured with
5 thromboplastins. Twenty healthy subjects were involved to assign the mean
normal PT (MNPT) and ISI. Each thromboplastin was also assigned an ISIliv-
er by substituting plasma from vitamin K antagonist patients with that from cir-
rhosis patients in the calibration. INR, INRliver, MELD, and MELDliver values for
individual patients were calculated using the ISI and the ISIliver, respectively.
Results: The INR obtained with the 5 thromboplastins were significantly differ-
ent (P=0.049). Conversely, the INRliver were not. The mean INR differences
between the thromboplastins were significantly larger than that of INRliver
(P=0.000). The mean values were 0.12 and 0.06, respectively. The mean INR
CV between the 5 thromboplastins were significantly larger than that of INRliv-
er (P=0.000). The mean values were 5.4% and 3%, respectively. Though there
was no significant difference in MELD scores obtained with the 5 thromboplas-
tins (P=0.871) or MELDliver (P=0.100), the mean MELD differences between
the 5 thromboplastins were significantly larger than that of MELDliver (P=0.000).
The mean values were 0.80 and 0.45, respectively.
Summary and Conclusions: Alternative thromboplastin calibration using plas-
ma from cirrhosis patients instead of vitamin K antagonist patients is feasible
and may resolve the variability of INR measurement. However, further studies
are needed to clarify the clinical impact.

P1064

THE HAEMOCARE PROTOCOL–A COMPOSITE METHOD TO MEASURE
THE DISEASE BURDEN FROM HAEMOPHILIA IN DEVELOPING COUN-
TRIES
N Gupta1,*, M Belhani2, A Benbouzid3, M Andaloussi4, K Maani5,
J Mahlangu6,7, Y Wali8, A Saad9, S Fegoun10
1Maulana Azad Medical College & Associated Lok Nayak and GB Pant Hos-
pitals, New Delhi, India, 2Department of Haematology, University Hospital of
Beni Messous, 3Department of Orthopaedics, University Medical Centre of
Ben Aknoun, Algiers, Algeria, 4Department of Paediatric Orthopaedics and
Traumatology, Ibn Rochd Hospital, 5Department of Paediatrics, Haematology
and Oncology, Children’s Hospital of Casablanca, Casablanca, Morocco,
6Haemophilia Comprehensive Care Centre, Charlotte Maxeke Johannesburg
Hospital, 7Department of Molecular Medicine and Haematology, National
Health Laboratory Services and University of Witwatersrand, Johannesburg,
South Africa, 8Department of Child Health, Sultan Qaboos University, Muscat,
Oman, 9Novo Nordisk A/S, Dubai, United Arab Emirates, 10Novo Nordisk
Health Care AG, Zurich, Switzerland

Background: Burden of disease has immense impact on the suffering of indi-
viduals, the family, society and the nation. Measuring disease burden, so vital for
policy planning and interaction for improving outcomes, is a complex issue rang-
ing from estimation of macro-level ‘global burden of diseases’ to micro-level
assessments of a given disease in a given society/region within a given health-
care environment. No single measure of disease burden is applicable to all dis-
eases or to all countries. The issue is even more complex and amorphous for rare
diseases such as haemophilia, an X-linked recessive bleeding disorder.
Aims: To develop a protocol for studying the disease burden from haemophil-
ia in developing countries.
Methods: Based on the cross-sectional HAEMOCARE study of haemophilia
in five developing countries–Algeria, India, Morocco, Oman and South
Africa–we propose a composite methodology for assessing disease burden
from haemophilia in developing countries. This methodology captures study
parameters relating to the three different aspects of disease burden–epidemi-
ology of musculoskeletal morbidity, quality of life and economic costs–in 282
male patients with previously confirmed severe haemophilia (A or B) alone. Par-
ticipants were aged ≥6 years and receiving on-demand treatment with anti-
haemophilia factors (AHF). Patients were stratified by presence or absence of
inhibitors, and were free of hepatitis C or HIV infection.
Results: Clinical morbidity parameters included the standard Haemophilia
Joint Health score (HJHS) and Pettersson score. Secondary assessments
related to different aspects of haemophilia management, including bleeding
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episodes, requirement for AHF, use of adjunctive treatments, and access to
specialist care. Quality of life was assessed using the standard EQ-5D-3L
questionnaire to study index scores for mobility, self-care, usual activities,
pain/discomfort and anxiety/depression. In addition to the direct cost of AHF
treatment, indirect costs were studied in terms of transportation costs/dis-
tances, and schooldays missed or workdays lost. All economic costs were
computed across time in this cross-sectional study. Overlapping costs from
other healthcare facilities were not computed separately. Some opportunity
costs could be deduced indirectly from the protocol. From these practical yet
comprehensive parameters, a composite measure with possible index score
may be generated by assigning weights in accordance with the demograph-
ic, ethnic, sociocultural, and healthcare environment as applicable to our
developing countries. Though epidemiological prevalence of haemophilia was
not studied, the percentage of the expected cases diagnosed in a given coun-
try (a predictable occurrence) may be accounted for in a realistic assess-
ment at any given timepoint. Preliminary results have shown musculoskele-
tal problems in 84% of the study population.
Summary and Conclusions: Based on our HAEMOCARE study, a method-
ology and protocol for a composite assessment of disease burden from
haemophilia in developing countries is proposed, in which different weights
may be assigned to the study parameters to produce meaningful index scores
for local use. Such composite measures and index scores may be valuable tools
for making uniform comparisons and for assessment of future/intervention ben-
efits in developing regions of the world.

P1065

DIAGNOSIS AND MANAGEMENT OF ACQUIRED HEMOPHILIA A (AHA)
PATIENTS: EXPERIENCE OF A SINGLE CENTER. 
C Mercanti1, C Santoro1,*, E Baldacci1, R Abbruzzese1, F Barone1, R Bochicchio1,
R Mauro1, L Parlanti1, R Foà1, M Mazzucconi1
1Cellular Biotechnology and Hematology, Hematology, Sapienza University,
Rome, Italy

Background: AHA is a rare bleeding disorder with an incidence of
1.5/million/year. Mortality rate is high (9-22%), if the diagnosis is delayed and
treatment is not promptly implemented.
Aims: A retrospective evaluation of AHA affected patients diagnosed and fol-
lowed at our Institution. Patients characteristics, bleeding symptoms and treat-
ment, eradication therapy and response, occurrence of possibly related dis-
eases have been considered.
Methods: Between 1984 and 2012, 34 patients (M, 14; F, 20) were diagnosed
with AHA. Diagnosis median age: 70.2 years (25-89); median time from the first
bleeding symptoms and diagnosis: 48.5 days (4-264); median follow-up (FU):
19.7 months (2.6-215.4).
Results: At diagnosis, bleeding symptoms were present in 33/34 patients (97%)
(28 muscle hematomas, 3 hematuria, 2 post-partum hemorrhages, 1 GI bleed-
ing, 1 hemoperitoneum, 1 hemarthrosis, 2 post-surgerybleedings); the median
inhibitor titer was 9.6 BU/mL (2.5-138) and the median FVIII:C level 2% (0.01-21);
in 16 patients, the FVIII:C level was <1%. Clinical conditions capable of trigger-
ing the inhibitor appearance were present in 17 patients (50%): a previous deliv-
ery in9, autoimmune diseases in4, cancer in 4. First-line eradication therapy was
prescribed in all patients: prednisone (PDN) (median dose 1 mg/kg day, range
0.5-2) for 4 weeks in 23 (68%), dexamethasone (DXM) (median dose 24 mg/day,
range 24-40) for 4-day courses in 7 (20%), azathioprine (AZA) 100 mg/day for 3
months in 2 (6%), cyclophosphamide (CTX) (0.5 and 1.5 mg/kg/day) plus PDN
(standard doses) for 2 months in 2 (6%). Thirty-one patients are evaluable for
response, 27 treated with PDN/DXM, 4 with other immune suppressive drugs. An
inhibitor eradication (undetectable inhibitor, normal FVIII:C levels, absence of
bleedings) was obtained in 24/31 patients (77%) (22/27 [81%] on PDN/DXM, 2/4
[50%] on other immune suppressants). Second-line therapy was administered to
4/7 non-responder patients: CTX+PDN in2, DXM in1, PDN in 1. Inhibitor eradi-
cation was obtained in 1. Third-line therapy was performed in 2/3 second-line non-
responders: 1 CTX+PDN, 1 AZA+PDN. No responses were observed. One of
these 2 patients was then treated with Rituximab, which allowed to obtain a per-
sistent inhibitor eradication. Three patients relapsed after first-line treatment (3/24,
12.5%). At the last control, 23 patients have maintained a persistent inhibitor
eradication at a median FU of 25.9 months (2.6-150.9). Bypassing agents (rFVI-
Ia or FEIBA) were used in 21 patients with a high efficacy to control bleeding
symptoms: FEIBA in11, rFVIIa in7, either FEIBA or rFVIIa in 3. A severe bleed-
er, non-responsive to eradication therapy, is on FEIBA prophylaxis 3 times week-
ly with a good control of hemorrhagic events. During the FU, occurrence of dis-
eases possibly related to the inhibitor presence (cancer) was recorded in 2/17 idio-
pathic cases (11.7%); 5/34 deaths, not bleeding-related, were recorded. No
relapses were observed in two post-partum inhibitor affected patients who under-
went 3 deliveries after a period of 2, 3.6 and 7.3 years, respectively, after inhibitor
eradication.
Summary and Conclusions: We confirm that the prevalence of idiopathic
AHA is about 50% of cases. We observed a high response rate after steroid
administration (81%). Bypassing agents were efficacious in all treated patients.
The relapse rate was relatively low (12.5%). A good and prompt management
of AHA reduces the bleeding-related mortality risk.

P1066

ACQUIRED VON WILLEBRAND SYNDROME AND MONOCLONAL GAM-
MOPATHY: CLINICAL CHARACTERIZATION AND RECOVERY TO INFU-
SION OF VWF-CONTAINING CONCENTRATES
C Ambaglio1, M Russo2, N Montani2, M Sazio2, G Gamba2,*
1Clinica Medica III, Fondazione IRCCS Policlinico San Matteo, 2Università degli
Studi di Pavia, Pavia, Italy

Background: Acquired von Willebrand syndrome (AVWS) is a rare bleeding
disorder caused by structural or functional defects of von Willebrand factor. It
has been described as secondary to autoimmune, hematologic, malignant or
cardiovascular disorders. Diagnosis is generally underestimated because of
the presence of moderate bleeding tendency in diseases that may be associ-
ated with drug related impaired haemostasis. The suspicion of AVWS is sup-
ported by the detection of both lone low plasma levels of vWF:RCo alone and
in association with low vWF:Ag and FVIII:C levels, in absence familial or per-
sonal bleeding history and with previously normal clotting screening tests. Diag-
nosis is supported by impairment in recovery of infused plasma derived con-
centrates rich in vWF/FVIII. This study reports the recovery in five patients with
monoclonal gammopathy and low levels of vWF/FVIII.
Aims: The evaluation of recovery after infusion of vWF-containing concen-
trates and its role to support the diagnosis of acquired coagulopathy.
Methods: Activated partial thromboplastin time (aPTT) and vWF:RCo, vWF:Ag
and FVIII:C levels have been detected before the infusion of plasma derived
vWF-containing concentrates (30 U/Kg bw) and after 30, 60, 120, 180 minutes,
6 and 24 hours.
Results: Five patients were evaluated from 2006 to 2012. All patients present-
ed prolonged aPTT, low levels of vWF:Ag and vWF:RCo and no family history
of bleeding disorders. Four out to five patients had not prior personal history of
bleeding. Patient 1. 69 years old man, affected by Waldenstrom Macroglobu-
linemia (WM, IgMk). He suffered from acute severe epistaxis. After infusion of
concentrates he had temporary uncomplete recovery of vWF:RCo. Patient 2.
73 years old man, with biclonal gammopathy (IgGk and IgMk); he presented
melena due to acute intestinal microhemorrhages. After the infusion of concen-
trates he presented a temporary good recovery of vWF:RCo. Patient 3. 75
years old man, with monoclonal gammopathy of undetermined significance
(MGUS, IgGk). He had an acute severe mucocutaneous hemorrhage after
minor surgery and epistaxis. There was not significative recovery of vWF:RCO
after infusion of concentrates. Patient 4. 40 years old woman, with MGUS
(IgGk). She presented acute menorrhagia and severe anemia, needing for
blood transfusions. The infusion tests showed only mild and temporary increase
without any normalization of the parameters. Patient 5. 65 years old woman,
with WM (IgMk) and frequent epistaxis, menorrhagia before menopause and
mucocutaneous bleeding tendency. She had complete and sustained recovery,
with normalization of vWF/FVIII levels over 6 hours after infusion of concen-
trates. In this case personal history and results of the infusion test may be con-
sistent with a coincidental presence of congenital von Willebrand disease and
the lymphoproliferative disorder.
Summary and Conclusions: To distinguish AVWS and von Willebrand dis-
ease (vWD) important features are the late onset of bleeding and a negative
family history for hemorrhagic disorders but it’s also known that mild vWD can
be asymptomatic for decades and lack of a significative family history may be
due to its low penetrance. Monoclonal gammopathy can coexist with congeni-
tal vWD. Studying the recovery to vWF-containing concentrates may be help-
ful to differentiate AVWS from vWD.
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VENOUS THROMBOEMBOLISM (VTE) PROPHYLAXIS IN HOSPITALIZED
OBSTETRIC PATIENTS: A MULTICENTRE CROSS-SECTIONAL STUDY
Maeve P Crowley1,*, Caroline Noone1, John R Higgins2, Susan O’Shea1
1Haematology, Cork University Hospital, 2Obstetrics, Cork University Materni-
ty Hospital, Cork, Ireland

Background: VTE complicates 1 - 2/1000 pregnancies, and the risk increas-
es with age, mode of delivery, and presence of co-morbidities. It continues to
be one of the leading causes of maternal death. Prophylaxis with low molecu-
lar weight heparin (LMWH) is safe. Despite having a population of only 4.5 mil-
lion, Ireland has 20 maternity hospitals. Given this large number, it is difficult
to standardize practice with international best practice.
Aims: To assess the prevalence of VTE risk in pregnant women in the hospi-
tal setting and to determine the proportion of at-risk patients who receive effec-
tive prophylaxis. 
Methods: The study period was September 2011 to November 2012. All
patients admitted to the participating hospitals on the day of investigation were
assessed for risk of VTE on the basis of hospital chart review. Risk was
assessed in accordance with the 2009 Royal College of Obstetricians and
Gynaecologist Guidelines. Patients undergoing procedures or on the labour
ward at the time of review were excluded. Ethical approval was obtained from
the ethics committees governing all centres. 
Results: 540 pregnancies were reviewed across 16 centres. The average age
of was 31+/- 5.65yrs (Range 16-47), with 21.87% (117/535) aged over 35.
22% (118/535) had a parity of 3 or more. The average weight was 71.51kg
(Range 42-134kg, SD 14.482kg). Data on BMI was available for 77% - 34%
were overweight and 21% were obese. 1% (6/420) had a BMI>40. 31%
(168/540) were antenatal and 69% (372/540) were postnatal. 63% (105) of
antenatal patients were low risk (<2 risk factors), 35% (59) were intermediate
risk (2 or more risk factors, prophylaxis should be considered) and 2% (4) were
high risk. All the high risk patients were on prophylaxis at an appropriate dose.
4% (6) of the low risk patients were on prophylaxis unnecessarily. Only 7%
(4/59) of the intermediate risk patients were on prophylaxis (3/4 were on too
low a dose) Among postnatal patients, 41% (153) were low risk (<2 risk fac-
tors), 58% (217) were intermediate risk (2 or more risk factors, require prophy-
laxis) and <1% (2) were high risk. 80% (296) were appropriately risk stratified
and put on LMWH if necessary. 59% (219) of patients should have been on
LMWH but only 42% (157) were (92% Tinzaparin and 8% Enoxoparin). This
included 8 patients who were on LMWH unnecessarily. 38% (59/157) were on
too low a dose.
Summary and Conclusions: VTE prophylaxis is an important issue in obstet-
rics given its prominent role in maternal morbidity and mortality and the increas-
ing prevalence of risk factors such as obesity and increasing maternal age. It
is clear that while there is good awareness of the risk in the postnatal period,
there is less emphasis on risk assessment in antenatal patients where prophy-
laxis is rarely used. Those on prophylaxis are also likely to be on too low a dose.
Given the number of maternity hospitals in Ireland, there is a role for a nation-
al guideline to standardize care for all pregnant women.
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INVESTIGATION TO IMPROVE DETECTION OF LUPUS ANTICOAGULANT
IN A LOCAL POPULATION EXPERIENCING RECURRENT MISCARRIAGE
AND INTRAUTERINE DEATH
A McMahon1,*, C Holt1, D Keeffe2
1Haematology Laboratory, 2Haematology, HSE, Limerick, Ireland

Background: It is widely reported that antiphospholipid syndrome (APS) is
detectable in approximately 15% of women with recurrent miscarriage in the
absence of any other abnormalities. The detection rate in our laboratory is
much lower, at 1-2%. All screening is carried out according to international
guidelines published by the Scientific Standards Committee of the Internation-
al Society for Thrombosis and Haemostasis which caused us to question why
the detection rate is so low. As lupus anticoagulant (LA) detection is the most
complicated part of the APS screening process, with numerous tests and inter-
pretation methods available, this became the focus of our investigation. 
Aims: To investigate the use of alternative interpretation methods for dilute
Russell’s viper venom (dRVVt)-based screening tests, to investigate the use
of integrated screening and confirmatory testing methods and to determine the
usefulness of factor assays in LA screening, with the ultimate aim of improv-
ing detection of LA in our laboratory. 
Methods: Factor assays for VIII, IX, XI and XII were carried out at serial dilu-
tions- 1:10, 1:20, 1:40 and 1:80 on 50 patients. The results were than analysed
for a pattern of inhibitory activity, i.e. presence of LA; and compared to the PTT-
LA results from the routine LA screen. dRVVt and dRVV Confirm assays were
carried out on 80 samples and interpreted using 3 different methods, namely

the dRVVt/Confirm ratio, the normalised ratio and the calculation for the per-
centage correction of clotting time. The use of the dRVVt and Confirm togeth-
er as an integrated test was also compared to the dRVVt alone as a screen-
ing test. All results were compared using Chi-Square analysis where a P<0.05
was considered statistically significant. 
Results: Factor assays were found to be of no additional benefit to the LA
screening process, as was the percentage correction of clotting time calcula-
tion for interpretation of the dRVVt and Confirm tests; both methods were
shown to increase equivocal results. Integrated testing using the normalised
ratio as the interpretation method of choice showed an improvement in sensi-
tivity detecting three new weak-titre LAs. A more significant development
occurred on further analysis of the data when it was noted that 15% of patients
showed increased factor VIII activity, indicative of an acute phase, which one
would expect to witness in pregnancy; the mean dRVVt was also lower for this
study population than for the general population. This study population, though
no longer pregnant appear to share characteristics with pregnant women in
relation to their coagulation assays. If this is the case then these patients should
not be compared to reference ranges derived from the general population but
to reference ranges relevant to their own specific population. To investigate this
discovery further new study population reference ranges were generated. Com-
paring our results to the new reference ranges produced one weak positive from
the three previously detected. More significantly, the dRVVt for this sample
was actually prolonged using the new reference range, therefore this LA would
be detected without the use of integrated testing. 
Summary and Conclusions: This study has shown for the first time that pop-
ulation-specific reference ranges increase the sensitivity of LA screening
assays and may provide a more specific alternative to integrated testing, as
illustrated by the dRVVt results. 
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PRACTICAL EXPERIENCE OF THROMBOPROPHYLAXIS AFTER LOWER
LIMB REPLACEMENT–RIVAROXABAN VERSUS ENOXAPARIN
J Won1,*, H Park1, J Yun2, K Kim1, H Kim3, S Kim2, S Lee3, H Kim2, S Bae3,
C Kim2, N Lee1, K Lee3, S Park2, Dae2, Y Kim1, N Ham1
1Soonchunhyang University Hospital, Seoul, 2Soonchunhyang University Hos-
pital, Bucheon, 3Soonchunhyang University Hospital, Cheonan, Korea, Repub-
lic of Korea

Background: Since October 2010, rivaroxaban has been approved by Kore-
an government to be covered by national health insurance reimbursement sys-
tem as thromboprophylaxis after total hip arthroplasty and total knee arthroplas-
ty. However, there is no available data on outcomes of rivaroxaban as throm-
boprophylaxis in Korea.
Aims: We performed a retrospective study to compare the efficacy and safe-
ty of venous thromboembolism prophylaxis with enoxaparin or rivaroxaban in
195 consecutive patients undergoing major orthopaedic surgery at our center.
Methods: This study retrospectively reviewed the medical records of the 195
patients who underwent a total hip replacement arthroplasty or total knee
replacement arthroplasty and received thromboprophoylaxis with enoxaparin
or rivaroxaban at Soonchunhyang University Hospital between March 2009
and May 2012. Each patient’s medical records included information on age,
sex, comorbidities (active malignant disease, renal insufficiency), treatment
details (type of surgery, type of anesthesia, duration of surgery,), duration of
prophylaxis, efficacy (death, pulmonary embolism, deep vein thrombosis), safe-
ty (major bleeding, cerebrovascular accident), cause of drug interruption.
Results: Of 195 patients, 129 patients received thromboprophylaxis with
enoxaparin (group 1; our hospital standard since March 2009), 66 received
rivaroxaban (group 2; our hospital standard since February 2011). Sympto-
matic venous thromboembolism was found in 0.7% of patients in the group 1
(1/129 patients) compared to 1.5% of group 2 (1/66 patients; P=0.627). No
significant differences in the rates of symptomatic VTE were found. However,
patients with received rivaroxaban had significantly more rates of major bleed-
ing (0 in group 1 vs 3% (2/66 patients) in group 2; P=0.047). Although group 1
patients were planed receiving thromboprophylaxis with rivaroxaban from day
one post operatively, mean time from the end of surgery to first rivaroxaban
intatake was 4.2 days. 
Summary and Conclusions: Despite lower compliance in rivaroxaban group,
venous thromboembolism prophylaxis with rivaroxaban is not inferior to prophy-
laxis with enoxaparin with regard to the prevention of symptomatic venous
thromboembolisms. But, more bleeding complications and wound problems
revealed in rivaroxaban group. Further studies and experiences are needed to
assess the efficacy and safety of rivaroxaban in clinical practice.
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THROMBOSIS IN CHILDHOOD ACUTE LEUKEMIA
H Şahin1, Y Yaman2,*, G Özek2, Ö Cartı2, B Güneş2, E Albudak2, B Demirağ2,
A Yıldırım3, Y Oymak4, F Özkınay5, U Karaarslan1, C Vergin1
1Dr.Behçet Uz Children Hospital, izmir, Turkey, 2Pediatric hematology,
Dr.Behçet Uz Children Hospital, izmir, 3Pediatric hematology, Diyarbakır Chil-
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drens Hospital, Diyarbakır, 4Pediatric hematology, Harran University Medical
Faculty, Şanlıurfa, 5Medical Genetics, Egean University Medical Faculty, izmir,
Turkey

Background: Thromboembolism can occur during acute leukemia, especially
acute lymphoblastic leukemia (ALL) treated with L-asparaginase and steroids
and acute promyelocytic leukemia (AML M3). The presence of central venous
lines, usage of Escherichia coli asparaginase, sepsis and hereditary throm-
bophilic abnormalities are risk factors for thrombosis in children.
Aims: To evaluate the risk of thrombosis in children with ALL and AML.
Methods: One hundred and ninety-seven consecutive patients with acute
leukemia were recruited for this study from April 2005 to October 2010 retro-
spectively. Ages of patients at time of diagnosis, symptomatic thromboembol-
ic events, type of leukemia, chemotherapy protocol, time of thromboembolic
events during chemotherapy, site of thromboembolic events, hereditary and
acquired risk factors for thromboembolic events had been examined from the
patients’ records retrospectively.
Results: One hundred seventy-five patients with ALL, 10 patients with AML M3
and 12 patients with non-M3 AML were detected. All were in treatment accord-
ing BFM protocols; ALL BFM 95 and AML BFM 2004 protocols for ALL and AML
patients, respectively. Sixteen patients of the 197 patients had tromboembolic
events (8,1%). Fourteen of sixteen were patients with ALL, one with AML M3,
one with non-M3 AML. Thromboembolic events were more common in follow-
up of patients with high risk ALL (23,8%) than patients with standart and inter-
mediate risk. A half (50%) of thromboembolic events were seen in patients who
were under treatment for standart and intermediate risk ALL during the induc-
tion phase and reinduction phase of treatment. Site of thrombus were iliac vein,
catheter tip, finger tip, arteria dorsalis pedis, spleen, femoral vein, renal and cen-
tral nervous system. The use of central vein increased risk of tromboembolic
events to 20,3%. Hereditary thrombophilic factors were positive in nine of
patients with thrombosis. Factor V Leiden heterozygosity, MTHFR heterozygos-
ity, prothrombin 20210 heterozygosity, Factor V Leiden heterozygosity+MTH-
FR heterozygosity were found in3,4,1,1 of these patients respectively. None of
these patients were elevated activated protein C resistance and homocystein
level of these patients were not evaluated. Three of the 16 patients died due to
sepsis during thromboembolic events.
Summary and Conclusions: The incidence of thromboembolic event in
patients with leukemia is not negligible. Guidelines for leukemia specific risk fac-
tors, thrombosis prevention and treatment strategies in acute leukemia patients
are required.
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PROTHROMBIN TIME AND ANTIPHOSPHOLIPID ANTIBODIES: THE NUM-
BER OF POSITIVE TESTS PREDICTS PROTHROMBIN TIME PROLONGA-
TION
Marta Pereira1,*, Gilberto Marques2, Margarida Lourenço2, Rosário Cunha2,
Fernando Rodrigues2, Graça Ribeiro2
1Clinical Hematology Department, 2Clinical Pathology Department, Coimbra
University Hospitals, Coimbra, Portugal

Background: The presence of antiphospholipid antibodies (aPLA) - lupus-like
anticoagulant (LAC), anti-Beta2-glycoprotein I (B2G) or anti-cardiolipin (aCL) -
is one of the necessary criteria for the diagnosis of antiphospholipid syndrome
(APS), a prothrombotic state. LAC prolongs the activated partial thromboplas-
tin time (aPTT), in vitro; in contrast, in the majority of patients, LAC does not
prolong the prothrombin time (PT) - this finding is clinically relevant, underlying
the rationale of using PT (through the INR) to monitor anticoagulation in patients
with APS, in whom PT results are assumed to reflect the effect of warfarin, and
not an interference of the underlying disease. Nevertheless, some authors have
noted a prolonged PT in a selection of patients with LAC; in these patients, it
can be postulated that there is a risk of undertreatment with warfarin, with PT
prolongation being in part due to an in vitro artifact, and not solely to the effect
of treatment. The identification of patients with a prolonged PT ab initio will
help optimize patient management and reduce the risk of undertreatment. The
characterization of the subset of patients in whom aPLA associate with a pro-
longed PT is the first step towards this goal.
Aims: To determine whether the nature or the number of positive aPLA are
determinants of PT prolongation.
Methods: We reviewed all lab requests from 01-01-2000 to 12-31-2012, select-
ing patients with simultaneous diagnostic PT, aPTT, LAC, G2B and aCL deter-
minations (IgM and IgG considered together). Patients were grouped accord-
ing to the type (LAC, B2G and aCL) and number of positive results; the mean
PT and aPTT (normalized to control) were compared across the groups.
Results: Inclusion criteria were fulfilled by 1669 results. The difference between
PT and control was 1.3±3.3s when all tests were negative, and increased to
2.1±3.9s, 3.4±6.3s and 4.4±7.3s when one, two or all three tests were positive
(P<0.001). When only one test was positive, the difference was 1.6±4.3s with
B2G, 1.7±2.7 with aCL and 2.6±4.2 with LAC (P=NS); when two tests were pos-
itive, the difference was 2.7±6.0 for B2G and LAC, 3.5±6.4 for B2G and aCL,
and 3.5±6.6 for LAC and aCL (P=NS). The ratio of aPTT to control was 1.0±0.2
when all three tests were negative, increasing to 1.3±0.5, 1.4±0.6 and 2.4±1.3

when one, two or all three tests were positive (P<0.001). When only one test
was positive, the ratio was 1.0±0.2 with B2G, 1.1±0.3 with aCL (P=NS) and
1.5±0.6 with LAC (P<0.001); when two tests were positive, 1.2±0.4 for B2G and
aCL, 1.6±0.6 for aCL and LAC, and 2.0±0.7 for B2G and LAC (P<0.001).
Summary and Conclusions: Considering the three APS-associated tests
(B2G, aCL and LAC), we found a significant increase in PT and aPTT with an
increase in the number of positive tests. For aPTT, not just the number, but also
the type of test that was positive influenced the ratio: single positivity for B2G
or aCL was comparable to negativity for all tests, but positivity for LAC had the
strongest impact on aPTT; two-positive-test combinations including LAC were
also associated with higher aPTT ratios than the B2G-aCL combination. These
findings are in accordance with the known mechanism of LAC interference on
lab testing. On the other hand, for PT, we found that only the number of posi-
tive tests was significant, with no differences between test combinations; pos-
itivity for LAC did not impact on PT results. These results can contribute to our
understanding of PT-prolongation in LAC-positive patients: our data suggests
that increased PT, in these patients, could be due to simultaneous positivity for
B2G and/or aCL. We propose that in patients with positivity for two or, espe-
cially, all three of the aPLA, special care should be taken to identify an ab ini-
tio increased PT, and INR results obtained during anticoagulation should be
interpreted in its light.
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ULTRASTRUCTURAL ANALYSES OF THE NOVEL CHIMERIC HEMOSTA-
TIC AGENT GENERATED VIA NANOTECHNOLOGY, ABS NANOHEMO-
STAT, AT THE RENAL TISSUE LEVEL
E Huri1, I Haznedaroglu2,*, M Hayran3, M Ergun3, A Firat3, Y Beyazit4,
R Mammadov5, M Guler5, M Dadali1, H Goker2
1Ankara Training and Research Hospital, Urology, 2Hematology, 3Anatomy,
Hacettepe University Medical School, 4Gastroenterology, YIH hospital, 5Nan-
otechnology, UNAM, Ankara, Turkey

Background: Biomaterials used as tissue engineering scaffolds have specif-
ic physical properties and might form fibrous networks similar to collagenous
extracellular matrix. They also can be programmed to carry chemical and phys-
ical cues to provide bioactivity for cell-materials interactions. In the search for
more improved bioactive materials for tissue engineering purposes, peptide
amphiphile (PA) molecules are good candidates to bring scaffold properties and
bioactivity together.
Aims: We have generated a chimeric hemostatic agent, ABS Nanohemostat,
via combining self-assembling peptide amphiphile (PA) molecules with the tra-
ditional ABS (Ankaferd Hemostat). The synthesis of the specific self-assembling
peptide molecules capable of being a part of the combined ABS Nanohemo-
stat compound and the assembly of the peptide nanofibers and ABS to gener-
ate the ABS Nanohemostat have already been published (Int J Biomaterials
2013, ID 949460, http://dx.doi.org/10.1155/2013/949460). The aim of this study
is to assess renal tissue effects of the ABS Nanohemostat formed by the com-
bination of self-assembling PA molecules and ABS. 
Methods: Peptides were constructed on Rink Amide MBHA resin. Amino acid
couplings were done with 2 equivalents of Fmoc protected amino acid, 1.95
equivalents HBTU and 3 equivalents of N,N-diisopropylethylamine (DIEA) for
2 hours. The PA was synthesized by Fmoc Solid Phase Peptide Synthesis
(SPPS) method. It is composed of a lauryl (C12) group, hydrophobic region of
the PA, and a peptide sequence. VVAG peptide sequence is used as β-sheet-
inducer that causes nanofiber formation, while the lysine (K) residue is proto-
nated at physiological pH and increase solvation of PA molecule in aqueous
solution at pH 7. Renal artery and vein was revealed by hilar vascular dissec-
tion in 24 Wistar rats weighing 200 to 300 g. Subsequently renal artery and vein
were clamped with Rommel vascular clamp. The lower third of the left kidney
was resected in guillotine fashion with a single stroke of an amputating knife.
Scanning Electron Microscopy (SEM) experiments were performed with FEI
Nova NanoSEM 230, using the ETD detector at low vacuum mode with 30 keV
beam energy to assess renal tissue alterations.
Results: SEM analyses revealed that significant erythroid aggregation are
present inside the capillary bed of the renal tissue. However, neither the signs
of necrosis nor any other sign of a tissue damage are not evident in the sur-
rounding renal tissue supplied by those microcapillary vasculature. Further-
more, the appearance of the nucleus, cytoplasm of the vascular endothelial cells
and their organelles are completely normal.
Summary and Conclusions: In previous investigations, histopathological
examination of the damaged vascular structures revealed ABS-induced red
blood cell aggregates supporting the hypothesis that ABS-induced formation of
the protein network with vital erythroid aggregation covers the entire physiolog-
ical hemostatic process (Critical Reviews in Oncology/Hematology 83 (2012)
21–34). We have observed the same structures in the kidney tissue in the pres-
ent study via SEM analyses. In the current study, ABS Nanohemostat has lead
to a more pronounced erythroid aggregation at the renal tissue level in com-
parison to the traditional ABS (Ankaferd hemostat).
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MORTALITY OF PATIENTS WITH HEMATOLOGICAL MALIGNANCIES
AND RELATION TO COAGULATION AND INFLAMMATORY BIOMARK-
ERS
S Elmoamly1,*, M Mattar1, S Amin2, M Yacoub1
1Internal Medicine & Hematology department, Faculty of Medicine, Cairo Uni-
versity, Cairo, 2Clinical pathology department, Faculty of Medicine, Cairo Uni-
versity, Cairo, Egypt

Background: Patients with hematological malignancies often have a hyperco-
agulable state due to the production of substances with procoagulant activity.
Also the role of inflammatory cells and pathways in the pathogenesis of can-
cer has become well established. Venous thromboembolism and inflammato-
ry events are considered imortant causes of mortality in cancer patients. The
impacts of vascular and inflammatory markers on the prognosis of hematolog-
ical malignancies are still to be studied.
Aims: to study whether vascular and inflammatory biomarkers (as well as clin-
ical variables) can be used as predictors of mortality in patients with hemato-
logical malignancies.
Methods: This study is a prospective observational cohort study; it was con-
ducted on a group of 86 patients with malignant haematological conditions.
They have been followed up for an average period of 314.45 days with an end-
point of mortality. Exclusion criteria included Overt bacterial or viral infection
within the last 2 weeks, Venous or arterial thromboembolism within the last 3
months, Continuous anticoagulation with vitamin K antagonists or low molec-
ular weight heparin (LMWH). Hypercoagulability and inflammation were
assessed at the initiation of the study by measuring the circulating levels of the
following parameters: Markers of coagulation and fibrinolysis activation (D-
dimer, Fibrinogen, Thrombin, plasminogen activator inhibitor 1 [PAI-1]); Mark-
ers of endothelium and platelet activation (von Willebrand Factor [vWF], solu-
ble P-selectin); and Markers of inflammation (Tumor necrosis factor alpha
[TNF-a], Interleukin-6 [IL-6]).
Results: In our study, the mean age was 48.8 years. Our study included 38
(44.19%) female patients and 48 (55.81%) male patients. Out of 86 patients, 23
(26.74%) were diagnosed to have Lymphoproliferative disorders, 26 (30.23%)
were diagnosed to have Myeloproliferative neoplasms, 19 (22.09%) were diag-
nosed to have AML (or MDS progressed to AML), 9 (10.47%) were diagnosed to
have ALL, 9 (10.47%) were diagnosed to have Paraproteinaemias. Thirty two
(37.21%) patients died during follow up. Twenty four (75%) patients died within 6
months after diagnosis. Eighteen patients (56.25%) died of disease progression,
7 patients (21.88%) died of infection, 4 patients (12.5%) died suddenly with sus-
pected pulmonary embolism, 1 patient (3.13%) died of each of heart failure, bleed-
ing, liver cell failure. There were statistically significant associations between mor-
tality and ECOG performance status (P value: 0.001), duration of hospital stay (P
value: 0.006), platelet count (P value: 0.033), transfused blood units (P value:
0.002), transfused platelet units (P value: 0.04), PTT (P value: 0.014), serum albu-
min (P value: 0.004), total bilirubin (P value: 0.007) Antithrombin (P value: 0.016),
soluble P-selectin (P value 0.038), vWF (P value: 0.009), IL-6 (P value: 0.042).
For prediction of mortality, ROC Curve of Albumin level showed that a level of 3.35
g/dl showed the highest likelihood ratio (LR) of 2.04 with sensitivity of 60% and
specificity of 72.5%. For prediction of mortality, ROC Curve of total bilirubin level
showed that a level of 0.58 mg/dl showed the highest likelihood ratio (LR) of 1.67
with sensitivity of 65.6% and specificity of 60.8%. ROC Curve of Antithrombin lev-
el showed that a level of 16.25 mg/dl showed the highest likelihood ratio (LR) of
1.8 with sensitivity of 61.3% and specificity of 66%. ROC Curve of soluble P-
selectin level showed that a level of 28.28 ng/mL showed the highest likelihood
ratio (LR) of 1.8 with sensitivity of 61.3% and specificity of 66%. ROC Curve of
vWF level for showed that a level of 2.525mU/mL showed the highest likelihood
ratio (LR) of 1.9 with sensitivity of 61.3% and specificity of 68%. ROC Curve of IL-
6 level showed that a level of 3.35pg/mL showed the highest likelihood ratio (LR)
of 1.62 with sensitivity of 61.3% and specificity of 62.3% (Figure 1).

Figure 1. Relation between coagulation and inflammatory biomarkers and
mortality in hematological malignancy.

Summary and Conclusions: our study concluded that initial levels of Albumin
below 3.35g/dl, Total bilirubin above 0.58 mg/dl, Antithrombin below 16.25

mg/dl, soluble P-selectin below 28.28 ng/mL, vWF above 2.525mU/mL and IL-
6 above of 3.35pg/mL are associated with poor outcome with increased mor-
tality. these biomarkers can be included in a larger pridective model for mor-
tality in patients with hematological malignancies
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EPCR SER219GLY POLYMORPHISM AND SUSCEPTIBILITY TO VENOUS
THROMBOEMBOLISM IN THE POPULATION OF NORTH-WESTERN RUS-
SIA
S Kapustin1,*, A Demyanenko2, V Kobilyanskaya1, J Sidorova1, T Morozova1,
A Polyakova1, P Chechulov2, N Saltykova1, V Kargin1, V Soroka2,
V Shmeleva1, L Papayan1
1Russian Research Institute of Haematology and Transfusiology, 2Emergency
Research Institute, Saint-Petersburg, Russian Federation

Background: Venous thromboembolism (VT) is a multifactorial disorder. The
genetic basis of predisposition to VT is not fully understood. Endothelial pro-
tein C receptor (EPCR) plays an important role in protein C anticoagulant path-
way. An amino acid change Ser219Gly is associated with increased plasma lev-
els of soluble EPCR and can affect thrombin degradation rate by activated pro-
tein C. The data on the role of EPCR Ser219Gly substitution in susceptibility
to VT are still scarce.
Aims: To assess the role of EPCR Ser219Gly polymorphism in susceptibility
to VT in the population of the North-Western region of Russian Federation.
Methods: We examined 300 patients with VT (147 men and 153 women, mean
age 39.9±12.4 years) and 172 age- and sex-matched healthy controls (HC). In
200 patients, the first episode of VT was diagnosed at young age (before 45
years of old). All individuals originated from the North-Western region of Rus-
sia and gave informed consent for participation in the study. Allelic variants of
the EPCR gene corresponding to Ser219Gly polymorphism were discriminat-
ed by PCR-RFLP method. The differences in genotype distributions between
the groups were estimated by Fisher`s exact test. Odds ratios (OR) with their
95% confidence intervals (CI) as well as P-values were calculated by using
GraphPad Prism software, version 4.0.
Results: The EPCR Gly219 variant was more frequently detected in the VT
group (25.7% vs. 18.6% in controls, OR=1.5, 95% CI: 0.9-2.4, P=0.09). Notably,
both hetero- and homozygosity for the EPCR Gly219 were more prevalent in
patients than in HC, although not statistically significant (24.0% vs. 18.0%, and
1.7% vs. 0.6%, respectively). In the group of patients under 45 years of old, the
frequency of individuals positive for the EPCR Gly219 variant was 2-times high-
er than in those with late-onset VT (31.0% vs. 15.0%, respectively, OR=2.5,
95% CI: 1.4-4.8, P=0.003). When comparing to HC, we found an increased risk
of early-onset VT development in persons having EPCR Gly219 (OR=2.0, 95%
CI: 1.2-3.2, P=0.008). Moreover, this variant of EPCR was present in 52
(33.5%) out of 155 young patients without factor V (G1691A) and factor II
(G20120A) gene mutations (OR=2.2, 95% CI: 1.3-3.7, P=0.002, compared to
control group).
Summary and Conclusions: Our data suggest that the EPCR Gly219 variant
could independently increase the risk of VT development at young age in the
population of North-Western Russia.

P1075

POLYMORPHISM OF VASCULAR TONE REGULATING GENES AND THE
RISK OF VENOUS THROMBOEMBOLISM IN INDIVIDUALS WITH INHER-
ITED THROMBOPHILIA
A Polyakova1,*, V Shmeleva1, V Soldatenkov1, N Saltikova1, V Kargin1, M Bli-
nov1, S Kapustin1
1Russian Research Institute of Hematology and Blood Transfusion, Saint-
Petersburg, Russian Federation

Background: Venous thromboembolism (VT) is one of the most actual multi-
factorial diseases in the world. Genetic predisposition plays a significant role
in pathogenesis of VT. Mutations in the factor II (FII G20210A) and factor V
(G1691A, FV Leiden) genes are the most frequent inherited risk factors for VT
and could be detected in about 9% and 20% of VT cases, respectively, in the
population of North-Western Russia. Endothelial dysfunction is an important
mechanism underlying thrombosis, and it frequently occurs as a result of imbal-
ance between vasoconstriction and -dilatation processes. Variations in the
genes coding for components of the renin-angiotensin system (RAS) and
endothelial NO-synthase (eNOS) can lead to changes in their structure and/or
functional activity and modulate the risk of VT.
Aims: To investigate the role of angiotensinogen (AGT), angiotensin II recep-
tor type 1 (AGTR1), angiotensin-converting enzyme (ACE) and eNOS genes
polymorphism in the development of VT at young age in individuals with inher-
ited thrombophilia.
Methods: Retrospective study involved 181 patients with early-onset VT (mean
group age 34,0±8,6 years) and 156 sex- and age-matched healthy controls
(HC). All individuals originated from the North-Western region of Russia and
gave informed consent for participation in the study. Variations in the FII
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(G20210A), FV (G1691A, Leiden), ACE (Ins/Del), AGT (Т704С, Met235Thr),
AGTR1 (А1166С) and еNOS (Т−786С) genes were discriminated by PCR-
RFLP method. The differences in genotype distributions between groups were
estimated by Fisher`s exact test.
Results: The distributions of alleles and genotypes of the vascular tone regu-
lating genes in patients without known inherited risk factors, as well as in those
having FII G20210A mutation were not significantly different from HC. At the
same time, the positive association between the FV G1691A and еNOS
−786СС genotypes was observed in the VT group (OR=3,2; 95% CI:1,3-7,5;
P=0,01). Homozygosity for the еNOS −786С allele was more frequently seen
among carriers of FV Leiden mutation than in patients with normal FII and FV
genotypes (29,7% vs.13,1%, respectively, P=0,024). The “unfavorable” variants
of the RAS genes were also over-represented in patients with FV Leiden. In par-
ticular, the simultaneous presence of the АСЕ Del/Del and AGT 704СC geno-
types was almost 5-times more frequently seen in these individuals than in
patients with normal FV and FII genotypes (15,2% vs.3,1%, respectively,
P=0,018) Interestingly, neither the еNOS −786СС variant nor the “АСЕ Del/Del-
AGT 704СC” combination was detected in VT patients having FII G20210A
mutation and normal FV genotype.
Summary and Conclusions: We suggest that polymorphism of the vascular
tone regulating genes can affect the imbalance between vasoconstriction and
vasodilatation processes and play a provocative role in the development of
early-onset VT among patients with FV Leiden variant.
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PROPHYLAXIS FOR VENOUS THROMBOEMBOLISM IN PATIENTS
TREATED FOR ACUTE LYMPHOBLASTIC LEUKEMIA–A SYSTEMATIC
REVIEW
M Lauw1,2,*, L Hubers2, S Barco2, C Van Ommen3, B Hutten4, B Biemond1,
S Middeldorp2
1Dept. of Hematology, 2Dept. of Vascular Medicine, Academic Medical Center,
3Department of Pediatric Hematology, Emma’s Childrens Hospital/Academic
Medical Center, 4Department of Clinical Epidemiology & Biostatistics, Academ-
ic Medical Center, Amsterdam, Netherlands

Background: Venous thromboembolism (VTE) occurs frequently in patients
with acute lymphoblastic leukemia (ALL). Reported incidences vary between 2
and 36%. Occurrence is often associated with treatment components, particu-
larly L-asparaginase. Efficacy and optimal approach of VTE prevention during
ALL treatment are unclear.
Aims: To investigate the efficacy and safety of systemic thromboprophylaxis,
using blood-derived products, i.e. fresh frozen plasma, cryoprecipitate or
antithrombin concentrate, or anticoagulant agents, i.e. (low-molecular-weight)
heparin, fondaparinux or oral anticoagulants (vitamin K antagonists), on VTE
incidence in pediatric and adult patients treated for primary ALL with L-asparag-
inase therapy. Also, impact of thromboprophylaxis on overall survival and treat-
ment outcomes of ALL were investigated.
Methods: We systematically searched The Cochrane Central Register of Con-
trolled Trials (CENTRAL, The Cochrane Library, Issue 7 2012), MEDLINE (Jan-
uary 1966 to August 2012; accessed via Pubmed) and EMBASE (January 1980
to August 2012; accessed via OVID). We handsearched conference proceed-
ings and checked references of included studies. All randomized controlled tri-
als (RCTs) that assessed the efficacy and safety of systemic thromboprophy-
laxis in patients treated for primary ALL with L-asparaginase therapy were eli-
gible. Interventions included any dose of the above mentioned blood-derived
products or anticoagulants, in comparison with no intervention or placebo, or a
comparison of two different interventions. Three authors independently
assessed eligible articles and systematically extracted the data from selected
articles. Discrepancies were resolved by discussion or with the opinion of a
fourth author. Risk of bias, quality of evidence, potential heterogeneity and
reporting biases were explored. 
Results: Of 304 identified citations, 44 articles were selected for full-text eval-
uation. Cross-referencing of articles yielded another 20 articles. Finally, one
RCT enrolling 109 patients fulfilled our inclusion criteria and was analyzed for
our review. This study assessed a randomization between antithrombin concen-
trate infusions (once weekly for 4 weeks) and no intervention in children treat-
ed for primary ALL. Outcomes were symptomatic and asymptomatic thrombo-
sis (by radiographic screening following completion of the induction phase),
and bleeding events. 7 of 25 analyzed children with antithrombin had thrombo-
sis (28.0%) versus 22 of 60 patients without antithrombin (36.7%; OR 0.67; 95%
CI 0.3-2.3, P=0.43). One major bleeding event (1.7%) occurred in the non-
antithrombin arm, versus no major but two minor bleeds in the antithrombin arm.
Impact of thromboprophylaxis on survival or ALL treatment outcomes was not
assessed. 
Summary and Conclusions: Only one RCT in children with ALL was identi-
fied, with a high risk of bias due to an open-label design and incomplete out-
come data as a result of a per protocol analysis. In this study, no statistically
significant effect of antithrombin infusions was seen on the outcomes of inter-
est. However, the sample size was small with a skewed randomization ratio,
and may have missed a clinically important effect. No RCTs were found
addressing other blood-derived products or anticoagulants. Therefore, the effi-

cacy and safety of thromboprophylaxis to prevent VTE during ALL treatment
remain unclear. The use of thromboprophylaxis during ALL treatment, in par-
ticular during L-asparaginase therapy, needs to be assessed in randomized
controlled trials. 
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THROMBOPHILIAS INCIDENCE IN PATIENTS WITH FETAL LOSS IN LAST
TRIMESTER AND EVALUATION OF THE EFFECTIVENESS OF TREAT-
MENT
L Martínez1,*, R Herrero1, R Martínez1, I de Torres2, B Sierra1, C Cornacchia1,
J Hernández1, A Mateo1, S Castillo1, RSantamaria3, J Martín1
1Hematology, 2Clinical Analysis, 3Gynecology, General Hospital of Segovia,
Segovia, Spain

Background: Up to 5% of women of reproductive age, have >2 fetal losses,
one of the most common causes of female infertility. Several studies identify
thrombophilia as a major cause of these events.
Aims: We set as our primary objective to analyze the incidence of thrombophil-
ia in a population of women who had pregnancies with fetal deaths (defined as
a gestational age>20 weeks). Secondly, we evaluate both the presence of
hereditary thrombophilia(HT), as the existence of acquired variations, to esti-
mate the influence of both hypercoagulable states over the course of pregnan-
cy. Finally correlate the use of low molecular weight heparin(LMWH) with ges-
tational viability in these patients.
Methods: Retrospective January1999/December2011 taking as its starting
point the existing number of stillbirths during this period in the Gynecology
Service of the Hospital of Segovia. Mothers who were evaluated after the event
came to the Hematology Service to perform hypercoagulability´s study. Collect
the incidence of HT, acquired or absence of these alterations in coagulation
studies. In parallel we analyzed the characteristics of obstetric patients for the
presence of abortions, bleeding events during birth and number of live births.
Finally the women were assessed in held LMWH prophylaxis and treatment, col-
lecting potential medication side effects and the success of this therapy.
Results: During the study period, we collected a total of 97 patients with at least
one pregnancy, in which the result was a dead fetus, performing hypercoagu-
lability in 50 patients (51,5%). The average age of women at the time of the
event was 33 years (range: 20-42). 38% of these patients (n=19) had suffered
a previous abortion, distributed by episodes: 1 abortion (n=13;68%), 2 abortions
(n=4;21%), 3 abortions (n=1;5%) and 5 (n=1;5%). Stresses that 36% (n=18) of
women in the study had at least one living child prior to the event, not objecti-
fied in neither case malformations in children born. Regarding coagulation stud-
ies, 64% (n=32) were diagnosed with various syndromes of hypercoagulabili-
ty (SH). The percentage distribution of final diagnoses are shown in Table 1.
Since one of the most common diagnoses in the population was the mutation
at the gene level of homocysteine(C-677-T), we performed a subanalysis in
which we evaluated the mean serum levels of homocysteine in patients with a
homozygous mutation vs. heterozygous, no statistically significant differences
(8,61vs.7,96;P>0.5). 78% patients (n=25) diagnosed with SH, were treated with
LMWH and folic acid as needed. In all cases we chose Bemiparin for easy
administration (once daily).Close monitoring was performed during pregnancy
and postpartum by measuring anti-Xa and platelet count to detect possible side
effects. The mean platelet count at baseline was 270,000/mm³(range:135-402),
and monitoring functions at3, 6 and 9 months (mean: 252, 243 and 207 respec-
tively) demonstrated the absence of thrombocytopenia. Of all patients with SH
78%(n=25) had a pregnancy after the event, when assessed by subgroups
was observed that 92%(n=23) of patients treated getting a viable fetus com-
pared to 28%(n=2) of the untreated group.

Table 1.
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Summary and Conclusions: The incidence of fetal deaths in our population
is similar to that reported in the literature. The most common types are the inher-
ent SH and combined. Hypercoagulability studies identify patients with high-
risk pregnancies, candidates for the implementation of therapeutic strategies.
The use of LMWH in these patients achieved pregnancy with good fetal viabil-
ity, with success rates similar to those reported.
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IS THERE AN ASSOCIATION BETWEEN ABO BLOOD GROUP AND
MICROANGIOPATHIC HEMOLYTIC ANEMIA?
Z Mozaheb1,*
1hematology, mashhad university of medical science, mashhad, Iran, Islamic
Republic of Korea

Background: Bachground: Several studies have reported the relationship
between ABO blood groups and thrombosis and hemorrhagic disorders, most
of them showing that non-O blood groups have a high risk for thrombosis and
O blood groups have a high risk for hemorrhage. However, there are no stud-
ies about the relationship between the microangiopathic hemolytic anemia
(MAHA) and the ABO blood groups.
Aims: Due to the different risks for hemorrhage and thrombosis in relation to
ABO blood groups in different studies, in this study we evaluate the relation-
ship between ABO blood groups and MAHA.
Methods: A prospective case-control study was conducted in the ICU centers
of the Hasheminejhad and the Imam Reza Hospital of the Mashhad Universi-
ty of Medical Science in Mashhad, Iran between May 2011-Desember 2012.
Patients admitted to the ICU with different etiology showed symptoms and
signs of microangiopathic hemolytic anemia. There were 80 patients (age: 20-
70 years) and 100 controls in this study. Controls were selected at random from
a laboratory.
Results: In this study, we show that there is a significant difference in all blood
groups between patients with microangipatic hemolytic anemia and the con-
trol group (P. value=0.009), with a significant difference between O and non-
O blood groups (P. value=0.023). 
Summary and Conclusions: previous studies confirm the historical linkage
between some vascular disorders and non-O blood group status. In this study
we show the significant relationship between microangiopathic hemolytic ane-
mia and non-O blood groups; therefore, we recommended non-O blood group
consider as a risk factor for this group of disease.
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THE NOVEL NOX INHIBITOR 2-ACETYLPHENOTHIAZINE IMPAIRS COL-
LAGEN-DEPENDENT THROMBUS FORMATION IN A GPVI-DEPENDENT
MANNER
D Vara1,*, M Campanella2, G Pula1
1Pharmacy and Pharmacology, University of Bath, Bath Spa, 2Department of
Veterinary Basic Sciences, Royal Veterinary College, London, United King-
dom

Background: Besides classical agonist-induced signal transduction pathways,
platelet activation is also regulated by reactive oxygen species (ROS). In par-
ticular, superoxide ions from exogenous and endogenous sources increase
collagen-dependent aggregation and thrombus formation. NADPH oxidases
(NOXs) play a critical role in the generation of superoxide ions in platelets and
contribute to platelet activation, although their mechanism of action remains
largely unknown. Therefore, NADPH inhibitors may represent novel potential
candidates for the development of anti-platelet agents.
Aims: In this project, we studied the effect of the novel NOX inhibitor 2-
acetylphenotiazine (2-APT) on human platelet functional responses and intra-
cellular signalling pathways.
Methods: The generation of superoxide ions was assessed by single cell imag-
ing on adhering platelets using dihydroethidium (DHE), while cumulative ROS
generation was detected with 5-(and-6)-carboxy-2’,7’-dichlorodihydrofluores-
cein diacetate (CM-H2-DCFDA). Whole blood thrombus formation, washed
platelet aggregation, integrin aIIbβ3 inside-out signalling, Syk phosphorylation,
and protein kinase C (PKC) activation were analysed to understand the func-
tional consequences of NOX inhibition by 2-APT in platelets.
Results: Superoxide ion generation stimulated by platelet adhesion on colla-
gen and fibrinogen was significantly inhibited by 2-APT in concentration-
dependent manner within the submicromolar range, whereas this pharmaco-
logical agent did not affect cumulative ROS generation. 2-APT impaired washed
platelet aggregation in response to collagen but not thrombin and abolished
whole blood thrombus formation stimulated by collagen but not fibrinogen. The
activation of integrin aIIbβ3 and protein kinase C in response to the GPVI-spe-
cific agonist collagen-related peptide (CRP) was significantly reduced, where-
as the same responses to thrombin were not significantly affected by 2-APT.
Finally, Syk activation in response to collagen but not thrombin was inhibited
by 2-APT, which suggests a stimulatory role for NOX-generated superoxide
ions in the early events of the signalling cascade of GPVI.
Summary and Conclusions: Taken together, our results suggest that 2-APT
attenuates GPVI-specific signalling and is a novel inhibitor of collagen-induced
platelet activation. Therefore, 2-APT can represent a novel candidate for the
development of anti-thrombotic drugs and NOXs are promising new targets for
anti-thrombotic drug discovery.
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Quality of life

P1080

COMPARISON OF PATIENTS’ AND PHYSICIANS’ PERCEPTIONS OF
PATIENTS’ BASELINE HEALTH-RELATED QUALITY OF LIFE IN
RELAPSED/REFRACTORY MULTIPLE MYELOMA 
I Broek1,*, P Murphy2, M Petrucci3, C Kyriakou4,5, M Welslau6, P Bacon7,
P Lewis8, H Gilet9, B Arnould9, ABottomley10, X Leleu11
1AZ Nikolaas, Sint-Niklaas, Belgium, 2Beaumont Hospital, Dublin, Ireland,
3Department of Cellular Biotechnology and Hematology, Division of Hematol-
ogy, Sapienza University of Rome, Rome, Italy, 4Northwick Park Hospital, Lon-
don, 5Royal Free hospital, London, United Kingdom, 6Studienzentrum Häma-
tologie, Aschaffenburg, Germany, 7Celgene International Sarl, Boudry, Switzer-
land, 8Celgene GmbH, Munich, Germany, 9MAPI Consultancy, Lyon, France,
10European Organisation for Research and Treatment of Cancer, Brussels,
Belgium, 11CHRU-Hôpital Huriez, Lille, France

Background: The use of novel therapeutic agents has significantly improved
both progression-free survival and overall survival over recent years in multi-
ple myeloma (MM) patients. With increasing extension of patients’ life expectan-
cy, elements related to health-related quality of life (HRQoL) gain in impor-
tance. One aspect not considered so far in the literature on HRQoL in MM is
the level of concordance between patient- and physician- reported outcomes.
Aims: To compare MM patients’ assessment and physicians’ judgment of per-
ceived patients’ HRQoL.
Methods: A multicenter, observational study was conducted in 31 sites in Italy,
Germany, France, UK, Ireland and Belgium in relapsed/refractory multiple myelo-
ma (RRMM) patients starting 2nd or 3rd line treatment. Patients were asked to
complete three EORTC questionnaires: 1) Quality-of-Life Core Questionnaire
(QLQ-C30), including 15 domains (Global Health Status/QOL, Physical Func-
tioning, Role Functioning, Emotional Functioning, Cognitive Functioning, Social
Functioning, Fatigue, Nausea and Vomiting, Pain, Dyspnea, Insomnia, Appetite
Loss, Constipation, Diarrhea and Financial Difficulties); 2) The EORTC QLQ-
Multiple Myeloma (QLQ-MY20), including four domains (Disease Symptoms,
Side-Effects of Treatment, Body Image and Future Perspective); and 3) The
EORTC QLQ-Chemotherapy-Induced Peripheral Neuropathy (QLQ-CIPN20),
including three domains (Sensory scale, Motor scale and Autonomic scale). All
EORTC questionnaires were adjusted according to robust international stan-
dards to be completed by physicians. Paired t-tests and Intra-Class Correlation
Coefficients (ICC) were calculated to compare patient- and physician-reported
scores at baseline. Discordant scores were defined as those with an ICC<0.40.

Table 1. Results of analyses of comparison of patients’ and physicians’
perceptions of patients’ HRQoL at baseline.

Results: As of Dec 2012, 155 patients (mean age=69; 52.0% male) were
enrolled in the study and included in this interim analysis, with an average time
since diagnosis of 3 years. At baseline, 14.2% of patients were ECOG ≥2 in

terms of their performance status. A total of 87.7% of patients started 2nd line
treatment and 12.3% of patients started 3rd line treatment. The majority of
EORTC questionnaires were completed at baseline by physicians (n=152;
98.1%) and patients (n=151; 97.4%). The mean difference between patient- and
physician-reported scores was highly statistically significant (P-value <.001)
for Constipation, Diarrhea, Autonomic scale, Motor scale, Sensory scale and
Side-Effects of Treatment (Table 1) and mostly also showed a low ICC (<0.40,
showing high discordance). Additionally, low ICC (high discordance) was
observed in the following scores: Nausea and Vomiting, Dyspnea, Insomnia,
Financial Difficulties, Body Image, “Motor scale: using the pedals” and “Auto-
nomic scale: getting or maintaining an erection”. In comparison, for Global
Health Status/QoL and all five functioning scales, the mean differences between
patients’ and physicians’ scores were not statistically significant and showed a
high ICC (>0.40), reflecting lower discordance.
Summary and Conclusions: The level of concordance between patients’ and
physicians’ ratings of functioning domains and QoL was high. However, when
rating symptom and side effect domains, physicians underestimated the bur-
den of MM disease and possible effects of prior treatment as compared to the
individual patient’s experience. A greater awareness especially of an MM
patient’s symptom level may help to better target improvements in symptom-
related QoL.
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PROFILING PATIENTS WITH HIGH-RISK MYELODYSPLASTIC SYN-
DROMES WHO PREFER TO RECEIVE SURVIVAL PROGNOSTIC INFOR-
MATION. FINAL RESULTS FROM A LARGE INTERNATIONAL PROSPEC-
TIVE COHORT OBSERVATIONAL STUDY
F Efficace1,*, G Gaidano2, M Breccia3, M Voso4, G Caocci5, R Stauder6,
E Angelucci7, D Selleslag8, M Sanpaolo9, U Platzbecker10, A Jonasova11,
B Rauzy12, F Buccisano13, A Ricco14, G Palumbo15, D Bowen16, K Nguyen17,
P Niscola18, Z Huiyong19, C Wan20, M Luebbert21, S Fenu22, S Molica23,
C Balduini24, C Focan25, F Ciceri26, N Renzo27, W Chie28, S Ackroyd29,
M Lunghi2, V Klimek30, F Cottone1, M Vignetti1, F Mandelli1
1Italian Group for Adult Hematologic Diseases (GIMEMA), Health Outcomes
Research Unit, Rome, 2Division of Hematology, Amedeo Avogadro University
of Eastern Piedmont, Novara, 3University of Rome “La Sapienza”, Department
of Hematology, 4University of Rome “Cattolica S. Cuore”, Department of Hema-
tology, Rome, 5Hospital “Binaghi”, Department of Hematology, Cagliari, Italy,
6Innsbruck University Hospital, Innsbruck, Austria, 7Hospital “Businco”, Depart-
ment of Hematology, Cagliari, Italy, 8AZ Saint-Jan AV, Department of Hema-
tology, Brugge, Belgium, 9Department of Haematology and Stem Cell Trans-
plantation Unit, IRCCS ‘Casa Sollievo della Sofferenza’ Hospital, San Giovan-
ni Rotondo, Italy, 10University of Dresden “Carl Gustav Carus”, Department of
Hematology, Dresden, Germany, 11Department of Medicine, Department of
Hematology, General University Hospital, Charles University, Prague, Czech
Republic, 12Service de médecine interne, CHU de Purpan, place du Dr-Bay-
lac, 31059, Toulouse cedex, France, 13University of Tor Vergata, Department
of Hematology, Rome, 14Hematology Section, Department of Emergency and
Organ Transplantation, University of Bari, Bari, 15Dipartimento Gian Filippo
Ingrassia, Unità di BioMedicina Molecolare Genomica e dei Sistemi Complessi,
Genetica, Biologia Computazionale, Università di Catania, Catania, Italy, 16St
James’s Institute of Oncology, Bexley Wing, Leeds, United Kingdom, 17Hous-
ton Department of Hematology, MD Anderson Cancer Center, The university
of Texas, Texas, United States, 18Department of Haematology, S. Eugenio
Hospital, Rome, Italy, 19Affiliated Hospital of Liaoning University of Traditional
Chinese Medicine. Department of Hematology, Shenyang, 20School of Human-
ities and Management, Guangdong Medical College, Dongguan, China, 21Uni-
versity of Freiburg Medical Center, Freiburg, Germany, 22Department of
Haematology, S. Giovanni-Addolorata Hospital, Rome, 23Department of Oncol-
ogy-Hematology, Pugliese-Ciaccio Hospital Center, Catanzaro, 24Department
of Internal Medicine, University of Pavia-IRCCS, Policlinico San Matteo Foun-
dation, Pavia, Italy, 25Oncology Department, CHC–Clinique Saint-Joseph,
Liège, Belgium, 26Division of Regenerative Medicine, Stem Cells and Gene
Therapy, San Raffaele Scientific Institute, Milan, 27Complex Operative Hema-
tology and Transplantation Unit, Lecce Local Health Service, Lecce, Italy,
28Graduate Institute of Preventive Medicine and Department of Public Health,
College of Public Health, National Taiwan University, Roosevelt Road, Taipei,
Taiwan, 29Bradford Institute of Health Research, Bradford, United Kingdom,
30Memorial Sloan-Kettering Cancer Center, Leukemia Service, New York, NY,
United States

Background: Physicians often face challenges in prognostic discussions with
their patients at the time of diagnosis. This might be critical in patients with
high-risk myelodysplastic syndromes (MDS), given the often poor prognoses
of these patients.
Aims: The main objective was to investigate preferences for prognostic infor-
mation on survival at the time of diagnosis and to identify clinical and socio-
demographic factors associated with this preference. Also, we explored whether
preference for information was associated with functional status and symptom
burden so as reported by patients themselves.
Methods: This was an international prospective cohort observational study.
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Newly diagnosed IPSS intermediate-2 and high risk patients were consecutive-
ly enrolled in 37 centers from nine countries in Europe, Asia and the USA.
Patients were invited to participate during one of the first consultations, after
confirmed diagnosis of MDS. Physicians completed a survey including a ques-
tion on whether patients explicitly requested information on life expectancy
(yes vs. no). Patients also completed the European Organization for Research
and treatment of Cancer, Quality of Life Questionnaire-Core30 (EORTC QLQ-
C30). The EORTC QLQ-C30 is a psychometrically robust quality of life (QoL)
cancer measure assessing both symptoms and functional aspects. The fol-
lowing baseline socio-demographic and clinical variables were investigated for
their association with desire for prognostic information: age, gender, education,
living arrangements, ECOG performance status (0 vs. ≥1), IPSS risk category
(int.2 vs. high-risk), comorbidity (0 vs. ≥1) and hemoglobin level. Univariate and
multivariate logistic regression analyses were performed to investigate possi-
ble predictors for request of information, amongst socio-demographic and clin-
ical variables (a=.05). Also, we explored possible associations between desire
for information and EORTC QLQ-C30 scales by Chi-square and Wilcoxon-
Mann-Whitney test as appropriate.
Results: Overall, 280 patients (37% female and 63% male) were enrolled
between November 2008 and August 2012. Mean age of patients was 70 years
(range: 32-89). Seventy-four percent were diagnosed with IPSS intermediate-
2 while 26% with high-risk IPSS. Sixty-one percent of patients explicitly request-
ed information about expected survival to their physicians and 39% did not. In
univariate logistic regression analysis, with request for prognostic information
(yes vs. no) as dependent variable, a younger age (P=.002) and having no
comorbidity (P<.001) were the only variables significantly associated with desire
for prognostic information. These two factors were also confirmed in multivari-
ate logistic regression analysis. Mean age of patients requesting information
was 68 (range 32-88 years) while mean age of patients who did not request-
ed information was 73 (range 47-88 years). When we explored desire for prog-
nostic information by patients’ self reported functional status and symptom bur-
den, we found that those who wished to receive information where generally
doing better. This was mainly evident for fatigue (P=.007), physical function-
ing (P=.009) and role functioning (P<.001) so as measured by the EORTC
QLQ-C30.
Summary and Conclusions: This data might be of help to physicians in clin-
ical practice by suggesting that younger patients and those who are generally
in better health conditions are more likely to be interested in receiving prognos-
tic information on survival.
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CROSS-CULTURAL DEVELOPMENT OF AN EORTC QUESTIONNAIRE
FOR ASSESSING QUALITY OF LIFE IN CHRONIC MYELOID LEUKEMIA
PATIENTS: THE EORTC QLQ-CML24
F Efficace1,*, G Rosti2, M Breccia3, S Saussele4, G Abel5, G Caocci6, F Guilhot7,
A Naeem8, F Cottone1, S Oerlemans9, F Castagnetti2, F Bombaci10,
G Sharf11, L Noens12, S Pallua13, F Mandelli1, M Baccarani2
1Italian Group for Adult Hematologic Diseases (GIMEMA), Data Center and
Health Outcomes Research Unit, Rome, 2University of Bologna, S. Orsola-
Malpighi Hospital, Department of Hematology-Oncology, Bologna, 3Universi-
ty of Rome “Sapienza”, Azienda Policlinico Umberto I, Rome, Italy, 4Universität
Heidelberg, Medizinische Fakultät Mannheim, Mannheim, Germany, 5Division
of Population Sciences, Department of Medical Oncology, Dana-Farber Can-
cer Institute, Boston, MA, United States, 6University of Cagliari, Department of
Internistic Medical Sciences, Cagliari, Italy, 7University Hospital of Poitiers,
Inserm CIC 0802, Poitiers, France, 8Baghdad Teaching Hospital, Department
of Hematology, Baghdad, Iraq, 9Comprehensive Cancer Centre South, Eind-
hoven, Netherlands, 10Gruppo AIL Pazienti LMC (Italian member of CML Advo-
cates Network), Turin, Italy, 11CML Advocates Network, Tel-Aviv, Israel,
12Ghent University Hospital, Department of Hematology, Ghent, Belgium,
13Innsbruck Medical University, Department for Psychiatry and Psychothera-
py, Innsbruck, Austria

Background: Quality of Life (QoL) is now an important treatment otucome for
chronic myeloid leukemia (CML) patients. However, there is lack of internation-
ally validated QoL measures for this population.
Aims: To present final results of the cross cultural development of an European
Organization for Research and Treatment of Cancer (EORTC)-QoL question-
naire for patients with CML (i.e. EORTC QLQ-CML24).
Methods: The process followed a predefined and systematic stepwise itera-
tive process as defined by the EORTC guidelines for Questionnaire develop-
ment. The CML Advocates Network was involved providing logistic and admin-
istrative support and in key steps of the development process and participat-
ed in the Investigators’ meetings. The process was divided into 3 phases: 1)
generation of relevant QoL issues, 2) operationalization of the QoL issues into
a set of items, 3) pre-testing the questionnaire for relevance and acceptability.
Descriptive statistics and psychometric analyses were performed. Internal con-
sistency was assessed using Cronbach’s alpha coefficient. The construct valid-
ity was also examined by correlation with the core questionnaire (EORTC QLQ-
C30) using Pearson’s product moment correlation coefficients. Clinical validi-
ty was assessed with known-group comparisons to assess the extent to which

questionnaire scores were able to discriminate between subgroups of patients
known to differ in terms of clinical status (i.e., Karnofsky performance status and
complete cytogenetic response –CCyR- to therapy). Group differences were
assessed for significance using the Wilcoxon rank sum test.
Results: A preliminary list of 74 issues was identified from the literature and was
the basis to conduct semi-structured interviews with 137 patients recruited in
seven hospitals from five countries. Forty-three percent of patients were in treat-
ment with first line imatinib and 46% were in second line treatment with second
generation Tyrosine Kinase Inhibitors (TKI). A preliminary version of the ques-
tionnaire with 30 items was then tested in a larger international sample. The pro-
visional questionnaire was tested on 312 patients at 14 centres in 10 countries
(including Europe, Asia and the USA) by also conducting cognitive debriefing
interviews. The resulting questionnaire consisted of 24 items assessing the fol-
lowing aspects: symptom burden, impact on daily life, impact on worry/mood,
body image problems and satisfaction with care an information and satisfaction
with social life. Cronbach’s alpha coefficients were 0.83, 0.74, 0.73 and 0.83, for
symptom burden, impact on worry/mood, impact on daily life, and satisfaction with
care and information scales, respectively. Clinical validity was confirmed as com-
parisons between responders and non-responders (i.e., reaching at least a
CCyR) showed statistically significant better QoL outcomes (P<0.01) for patients
responding to therapy on four out of six scales. Construct validity analyses con-
firmed that all scales of the QLQ-CML24 correlated in the expected directions with
scales of the EORTC QLQ-C30. To illustrate, the symptom burden and impact
on daily life scales from the module and the fatigue scale from the core question-
naire were highly correlated (0.64 and 0.65, respectively).
Summary and Conclusions: The use of our questionnaire could help better
inform physicians of a true intolerance to a given therapy by providing the
unique patient’s perception of the burden of treatment over time. Also, its imple-
mentation in comparative effectiveness studies will provide invaluable informa-
tion to help guide clinical decision-making.
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QUALITY OF LIFE AND RETURN TO NORMAL LIVING PATTERNS TWEN-
TY YEARS AFTER TRANSPLANTATION FOR THALASSEMIA 
G Caocci1,2,*, F Efficace3, A Vacca2, E Piras2, M Sanna1, G Spanu1, R Littera4,
G Lucarelli5, G Nasa1,2
1Hematology Unit, Department of Medical Sciences “Mario Aresu”, University
of Cagliari, 2Bone Marrow Transplant Center, R. Binaghi Hospital - ASL8,
Cagliari, 3Health Outcome Research Unit, Italian Group for Adult Hematolog-
ic Diseases (GIMEMA) Data Center, Rome, 4Regional Transplant Center, R.
Binaghi - ASL8, Cagliari, 5IME Foundation, Mediterranean Institute of Hema-
tology, University of Tor Vergata, Rome, Italy

Background: More than 30 years have passed since the first successful
hematopoietic stem cell transplantation (HSCT) was performed for thalassemia.
Since that time, HSCT has become a widely used therapeutical approach for
the treatment of this disorder.
Aims: For the first time, we investigated health related quality of life (HRQoL)
and return to normal living patterns in a large cohort of thalassemia patients
who underwent HSCT more than 20 years ago.
Methods: Socio-demographic and clinical data were collected from surviving
Sardinian ex-thalassemic patients transplanted in the 1980s and 90s in the
Centers of Pesaro and Cagliari. Patients were sent Short Form 36 (SF-36) and
Functional Assessment of Cancer Therapy–Bone Marrow Transplant (FACT-
BMT) health survey questionnaires. HRQoL outcomes were compared to those
of matched peers from the Italian SF-36 normative database. Separate com-
parisons were performed to account for age at HSCT (≤15 and >15 years) and
the presence or absence of graft-versus-host disease (GVHD). 
Results: One hundred and nine out of 130 thalassemia-free surviving patients
responded to the survey (83.8%; median age 34 years, range 21-48). Median
age at HSCT was 12 years (range 1-36) with a median follow up of 22.8 years
(range 11.7- 30.3). Acute and chronic GVHD were registered in 35.8% and
18.3% of the patients, respectively. About 75% reported at least one disorder
at the time of the survey, with a higher incidence for liver, metabolic or
endocrine alterations. Two patients underwent solid organ transplantation (kid-
ney, liver) and 4 reported a secondary malignancy. Seven pregnancies were
reported by 6 of the 44 female patients (13.6%); 16 pregnancies regarded 11
partners of the 65 male patients (16.9%). Mean scores as well as adjusted
mean differences for SF-36 scores only showed clinically meaningful differ-
ences between patients and controls for the General Health scale (-8.9; 95%
CI, -15.0 to -2.7, P=0.005); no differences were observed for the 4 physical and
5 mental domains of SF-36. Comparisons of patients, with or without
acute/chronic GVHD, to the respective population norms showed significantly
worse scores for GVHD patients (Figure 1). The HRQoL profile of patients
without GVHD was similar to that of the control population with even better
scores for Mental Health and Mental Component Summary (5.3; 95% CI, 1.6
to 9; P=0.003). Worse and clinically significant scores for general health (-12.8;
95% CI, -23.1 to -2.6; P=0.015) were also observed in the group of patients
transplanted above 15 years (adults). Most patients (74.4%) had either
resumed or completed their studies after HSCT, with results comparable to the
healthy population. Surprisingly, employment status was considerably higher
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among ex-thalassemia patients (77.1%) in comparison with a healthy Sardin-
ian control population aged 20-45 years (59.9%).

Figure 1.

Summary and Conclusions: Our data provide robust evidence that in the
long term ex-thalassemia patients achieve good HRQoL after HSCT with return
to normal life style. Nonetheless, GVHD remains an impairing factor and so,
whenever possible, HSCT should be performed in pediatric age.
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HOW ACCURATE ARE PHYSICIANS IN ESTIMATING SYMPTOM SEVER-
ITY AND HEALTH STATUS OF THEIR CHRONIC MYELOID LEUKEMIA
PATIENTS?
F Efficace1,*, G Rosti2, F Cottone1, M Vignetti1, F Mandelli1, M Baccarani2
1Italian Group for Adult Hematologic Diseases (GIMEMA), Data Center and
Health Outcomes Research Unit, Rome, 2University of Bologna, S. Orsola-
Malpighi Hospital, Department of Hematology-Oncology, Bologna, Italy

Background: Several studies conducted in patients with solid tumors have
shown that patients more frequently report worse symptom severity than physi-
cians. On this ground, we hypothesized this would hold true in the chronic
myeloid leukemia (CML) clinical setting.
Aims: The main objective of this study was to compare the reporting of health
status and symptom severity, for a set of core symptoms related to first line ima-
tinib therapy, between patients and their treating physicians. A secondary objec-
tive was to investigate whether either physician or patient-reported symptoms
best reflected patient’s overall health status.
Methods: Analysis was performed on 422 CML patients consecutively enrolled
in a large survivorship project. All respective paired physicians (N=29) complet-
ed a paired questionnaire and the following analyses are thus based on 422
patient-physician paired questionnaires. The questionnaire administered to
patients and physicians consisted of a nine core symptoms checklist developed
for patients treated with imatinib. In addition, to these symptoms a question on
health status from the well validated Medical Outcomes Study 36-Item Short-
Form Health Survey (SF-36) was also included. Severity of the following symp-
toms was investigated: abdominal discomfort, diarrhea, edema, fatigue
headache, muscle cramps, musculoskeletal pain, nausea and skin problems.
Severity was rated on a four-Likert scale (i.e., not at all, a little, quite a bit and
very much). The self-rated question on health status was formulated as follow:
“in general you would say your health is” with the following response options:
excellent, very good, good, fair, poor. To avoid any risk of convergence in symp-
tom ratings, the study was designed to avoid that patients and their treating
physicians knew of each other’s answer.
Results: Agreement on symptom ratings ranged between 34% to 66% respec-
tively for muscular cramps and nausea. For all symptoms, patients graded high-
er severity more often than their physicians. The top three symptoms most fre-
quently underestimated by physicians were respectively fatigue (51%), muscu-
lar cramps (48%) and musculoskeletal pain (42%). The majority of discrepan-
cies were within one point, however, for edema, skin problems, musculoskele-
tal pain, muscular cramps and fatigue, differences of 2 points were also noted
in at least 10% of evaluations. Agreement on overall health status rating was
observed in 26% of pairs. However, health status was overestimated by physi-
cians in 66% of paired evaluations. When physicians underestimated symptom
severity, this was most frequently evident in the lower scales intensities. In the
majority of cases, physicians rated the symptom as not being present while
patients rated the same symptom as of mild intensity (i.e., a little). Investiga-
tion on whether either patient-reported or physician-reported symptoms better

reflected overall health status, revealed that patient reports had higher levels
of concordance compared to physician reports. Fatigue was the most correlat-
ed symptom with overall health status for both patients and physicians. How-
ever, the level of concordance was higher for patient reports (Kendall=0.43;
95% C.I.=0.354 to 0.500), compared to physician reports (Kendall=0.26; 95%
C.I.=0.186 to 0.348).
Summary and Conclusions: Physicians often underestimate symptom sever-
ity and overestimate health status of their patients. This miss-mach might have
major implications in clinical management. Physicians’ failure to note the pres-
ence of mild symptoms, for example, could lead them to underestimate the risk
that their patients do not fully adhere to treatment schedule to minimize burden
of side effects.

P1085

PATTERNS OF FATIGUE IN PATIENTS WITH PRIMARY IMMUNE THROM-
BOCYTOPENIA: A MULTICENTER OBSERVATIONAL STUDY
F Efficace1,*, P Fazi1, G Gaidano2, A Borchiellini3, M Carpenedo4, M Simula 5,
V Giacomo 6, M Ruggeri7, I Pierri 8, F Nobile9, A Rambaldi10, N Cascavilla11,
L Scaramucci 12, F Forghieri13, P Ditonno 14, G Caocci15, A Petrungaro16,
S Cirrincione17, C Mercanti 18, S Soldati 1, F Mandelli1, M Mazzucconi18
1Italian Group for Adult Hematologic Diseases (GIMEMA), Data Center and
Health Outcomes Research Unit, Rome, 2Division of Hematology, Department
of Clinical and Experimental Medicine - Amedeo Avogadro University of East-
ern Piedmont, Novara, 3Hemostasis/Thrombosis Unit and Hemophilia Centre,
Azienda Ospedaliera/Universitaria S. Giovanni Battista–Molinette, Turin,
4Hematology and Bone Marrow Transplantation, University of Milano-Bicocca,
San Gerardo Hospital, Monza, 5Hematology and Bone Marrow Transplantation
Unit, Ospedale Oncologico di Riferimento Regionale Armando Businco,
Cagliari, 6Division of Hematology, Azienda Ospedaliera Papardo, Messina,
7Department of Cell Therapy and Hematology, San Bortolo Hospital, Vicenza,
8Department of Hematology and Oncology, San Martino Hospital, Genoa,
9Hematology, Azienda Ospedaliera Bianchi-Melacrino-Morelli, Reggio Calabria,
10Department of Hematology, Ospedali Riuniti di Bergamo, Bergamo, 11Depart-
ment of Haematology and Stem Cell Transplantation Unit, IRCCS ‘Casa Sol-
lievo della Sofferenza’ Hospital, San Giovanni Rotondo, 12Department of
Haematology, S. Eugenio Hospital, Rome, 13Department of Oncology, Hema-
tology and Respiratory Diseases, Section of Hematology, University of Mode-
na and Reggio Emilia, Azienda Ospedaliero-Universitaria Policlinico, Modena,
14Hematology Unit, “Di Venere” Hospital, Bari, 15Bone Marrow Transplant Cen-
ter, R. Binaghi Hospital, Cagliari, 16Division of Hematology, University of Messi-
na, Messina, 17Unit of Transfusion and Hematology, Treviglio Hospital, Tre-
viglio, 18University of Rome “Sapienza”, Department of Cellular Biotechnologies
and Hematology, Rome, Italy

Background: Health-related quality of life (HRQoL) and fatigue are major con-
cerns for patients with primary immune thrombocytopenia (pITP) due to the
symptoms associated with the disease and its treatment. However, while these
are critical issues, there is paucity of evidence-based data in this area.
Aims: The main objective of this study was to identify specific patterns of fatigue
in pITP patients by disease phase (i.,e, chronic, persistent and newly diag-
nosed). A secondary objective was to investigate socio-demographic and clin-
ical factors that could be associated with fatigue severity in this pITP popula-
tion overall.
Methods: Data were gathered through an ongoing multicenter cross-sectional
observational study. The Multidimensional Fatigue Inventory (MFI) was used to
assess patient-self reported fatigue. This is a psychometrically robust measure
consisting of 20-items. This questionnaire covers the following five dimensions
(i.e, scales): General Fatigue (GF), Physical Fatigue (PF), Mental Fatigue (MF),
Reduced Motivation (RM) and Reduced Activity (RA). Each scale includes four
items with five-point Likert scales. GF was regarded as the primary outcome of
our analysis as this was designed to encompass both physical and psychologi-
cal aspects of fatigue. PF concerns physical sensations related to fatigue. MF per-
tains to cognitive functioning, including difficulty concentrating. RA refers to the
influence of physical and psychological factors on the level of activity. RM relates
to lack of motivation for starting any activity. Scores on each subscale range from
4 to 20, with higher scores indicating greater fatigue. Socio-demographic, clini-
cal variables examined for their association with fatigue were: age, gender, edu-
cation level, comorbidity, time since diagnosis, as well as hemoglobin and
platelets counts at diagnosis. Descriptive statistics and univariate and multivari-
ate linear regression analyses were used.
Results: To date 342 pITP patients are enrolled in this study and current analy-
sis is based on 257 patients with full data available for analysis. Of these, there
were 67%, 16% and 17%, respectively diagnosed with chronic, persistent and
newly diagnosed pITP. At study participation, mean age of patients was 52
years (64% female and 36% male). At least one comorbidity was present in 53%
of patients. The median time from initial diagnosis to study entry was 0.6, 8 and
64 months, respectively for newly diagnosed, persistent and chronic patients.
The three groups were well balanced (i.e., no statistically significant differ-
ences) for the following variables: age, gender, education level and comorbid-
ity. Newly diagnosed pITP patients reported lower fatigue severity compared
to persistent and chronic patients. This finding was consistent across all scales
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of the MFI (see Figure 1), however this was statistically significant only for GF
(P=0.014). Further investigation revealed that this difference in fatigue levels
between pITP groups was independent of time since diagnosis. In multivariate
analysis, investigating factors independently associated with GF, gender was
the only statistically significant factor. Female patients reported greater levels
of fatigue (P=0.009).

Figure 1. Fatigue severity by plTP groups.

Summary and Conclusions: Fatigue severity is higher in patients with per-
sistent and chronic pITP patients compared to that reported by newly diagnosed
patients. Also, female patients are at greater risk of experiencing higher fatigue
levels. Current results begs for more research and can potentially help guide
the development of tailor-based supportive care interventions.

P1086

PAIN AND EMOTIONAL DISTRESS IN HEMATOLOGIC PATIENTS
THROUGHOUT ALL PHASES OF DISEASE: RESULTS FROM A MULTIDIS-
CIPLINARY RESEARCH TEAM IN MODENA UNIVERSITY HOSPITAL
P Alfieri1,*, E Bandieri2, A Berti1, C Bulgarelli1, F Rizzello1, V Favale1,
F Forghieri1, L Galli1, M Morselli1, L Potenza1, R Zanin1, F Artioli2, F Narni1,
M Luppi1
1UO-C e Cattedra di Ematologia, Azienda Ospedaliero-Universitaria Policlini-
co di Modena, 2Unità di Cure Palliative, UO Medicina Oncologica, Ospedali di
Carpi e Mirandola, Azienda Sanitaria Locale di Modena, Modena, Italy

Background: According to some outdated reports, physical pain has been
considered for many years a rare feature in the majority of blood malignancies,
especially in acute leukemias, with the exception of advanced and terminal
phases of disease. Unlike myeloma and lymphoma, there are few published
data regarding the frequency of pain in patients with leukemia. Based on the
modern concept of total cancer pain and on the importance of patient-report-
ed outcomes, routine symptom assessment for hematologic patients should
include, together with pain, even emotional distress, expressed in terms of
anxiety and depression.
Aims: In order to investigate prevalence and clinical relevance of pain and
emotional distress in patients with acute myeloid (AML) and lymphoid (ALL)
leukemia referred to our center, a multidisciplinary team consisting of nurses,
physicians and psychologists has adopted two validated tools in the daily clin-
ical practice: NRS (Numeral Rating Scale) and HADS (Hospital Anxiety and
Depression Scale). ESAS (Edmonton Symptom Assessment System) has been
compared with HADS with the aim to evaluate its diagnostic accuracy.
Methods: NRS, HADS and ESAS scales were administered to newly diagnosed
AML and ALL patients at diagnosis (T0), during the neutropenic phase (T15)
and at discharge (T30), throughout hospital admissions and different phases of
treatment. According to NRS scale pain intensity was classified as absent (0), mild
(1-3), moderate (4-6) or severe (7-10). HADS is 14-item scale given by 7 ques-
tions related to anxiety and 7 to depression, determining a score from 0 to 21.
ESAS is a multiple-item visual analogue scale from 0 to 10. Anxiety and depres-
sion were considered positive with HADS 8 and ESAS 2 or more. Sensitivity and
specificity tests were also performed. Results were mainly focused on induction
phase, bone marrow transplation (BMT) and home care.
Results: From June 2007 to December 2011 137 patients with AML and ALL
were enrolled in the study (AML=109, ALL=28, M=85, F=52, median age=60).
Another cohort of 31 patients referred to the home care program and affected
by several blood disorders (NHL=8, MM=6, AML=5, MF=3, ITP=2, MDS=2,
AA=1, ALL=1, CLL=1, CML=1, ET=1) was evaluated in parallel (M=18, F=13,
median age=79) on monthly basis. 842 questionnaires were collected in the
AML-ALL group. At diagnosis pain was reported in 46.2% of cases

(mild=30.3%, moderate-severe=15.9%). The highest prevalence and intensi-
ty of pain was observed in post-BMT neutropenic phase associated to mucosi-
tis (overall pain=61.5%, severe=30.8%). At diagnosis anxiety scores were pos-
itive in 33.6% for HADS and 51.1% for ESAS, while depression was present
in 22.4% and 42.4% of cases, respectively. A higher prevalence of anxiety and
depression was documented at T15 both in induction and post-BMT phases.
Considering all HADS questionnaires anxiety and depression were positive in
26.7% and 25.2% of cases, respectively (10% with HADS from 11 upward,
accounting for more severe symptoms), while an ESAS score of 2 or more was
reported in 36.5% (anxiety) and 31.9% (depression) of cases. In the home
care group pain was reported in 78 of all 157 questionnaires (overall
pain=49.7%, mild=26.1%, moderate-severe=23.6%). Anxiety and depression
were positive in 31.2% and 45.2% of HADS and in 45.9% and 49% of ESAS
questionnaires, respectively. Overall test accuracy of ESAS (score of 2 or
more) was 77.5% for anxiety and 76.4% for depression.
Summary and Conclusions: Pain, anxiety and depression are common symp-
toms in a significant proportion of acute leukemia patients, impacting quality of
life, clinical decisions and outcomes. Compared with HADS, ESAS showed ade-
quate diagnostic accuracy in screening for anxiety and depression, and could be
an excellent candidate for large-scale and routine assessment of physical pain,
emotional distress and other symptoms, at diagnosis and during the active phase
of disease. Some issues remain open, such as the identification of appropriate
cut-offs for ESAS and the development of strategies to implement a sustainable
integration of early interventions of palliative care in hematology units and to pre-
vent/reduce the burden of physical symptoms and emotional distress.

P1087

EFFICACY OF FENTANYL IN COMPARISON TO KETAMINE IN ANAL-
GESIC EFFECT FOR HEMATOLOGY /ONCOLOGY PROCEDURES IN
CHILDREN. A RANDOMIZED, DOUBLE-BLINDED, CROSSOVER, PLACE-
BO-CONTROLLED TRIAL
C Traivaree1,*, C Monsereenusorn1, P Rujkijyanont1, P Thaoyot1, R Lumkul1
1Pediatrics, Phramongkutklao Hospital and College of Medicine, Bangkok,
Thailand

Background: Children often require relief of pain and anxiety when undergo-
ing painful procedures.
Aims: The purpose of this study was to determine the differences in the com-
parison between Fentanyl and Ketamine used in cancer-diagnosed children
undergoing painful procedures. These include the degree in satisfaction,
painfulness and nausea and vomiting.
Methods: The study was conducted with fifty-five children undergoing painful
procedures (intrathecal chemotherapy and/or bone marrow aspiration/biopsy)
at department of pediatrics, Phramongkutklao Hospital. The informed consents
and assents were obtained. Patients were randomly assigned in a double-
blinded fashion to receive either intravenous Fentanyl or Ketamine at 1
mcg/kg/dose and 1 mg/kg/dose, respectively. Each patient acted as his or her
own control, and each patient was studied at two time points. The result in effec-
tiveness of the drug was measured using 3 parameters. The first parameter was
satisfaction score ranging from 0 to 10. Secondly perception of procedural pain
using FLACC scale, Wong-Baker FACES Pain Rating Scale and Visual Ana-
log Scale in patient age 3 month to 4 years, 4 to 8 years and more than 8 years
old, respectively. Finally, the last studied parameter was nausea score and the
frequency of vomiting.
Results: Period effect, sequence effect and carry over effect were not demon-
strated. The satisfaction in patient receiving Fentanyl was significantly greater
than Ketamine (P=0.007) in the age group more than 8 years old (P=0.005).
In addition, both painful and nausea/ vomiting were significantly less in the
patient receiving Fentanyl (P=0.002 and P<0.001, respectively). No child
required admission to hospital and there were no serious complications.
Summary and Conclusions: This study demonstrated that intravenous Fen-
tanyl had a superior efficacy in satisfaction, decreased painful and nausea/
vomiting with no significance side-effects over Ketamine. Fentanyl may also be
recommended as a reasonable option before undergoing oncology procedures
(intrathecal chemotherapy and/or bone marrow aspiration/biopsy) in children
with cancer.

P1088

IS SCREENING FOR MALNUTRITION USEFUL IN OLDER PATIENTS WITH
AGGRESSIVE HAEMATOLOGICAL MALIGNANCIES?
A Velghe1,*, L Noens2, R Demuynck1, M Petrovic1
1Geriatrics, 2Haematology, Ghent University Hospital, Ghent, Belgium

Background: Treating older patients with haematological malignancies is a chal-
lenging task. The age- and gender-specific incidence rates increase dramatical-
ly over the age of 70 for Acute Myeloid Leukaemia (AML), Myelodysplastic Syn-
dromes (MDS), Non-Hodgkin’s Lymphoma (NHL) and Multiple Myeloma (MM).
Malnutrition is a common feature in many types of cancer and is responsible not
only for a poor quality of life and poor response to chemotherapy, but also for a
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shorter survival time. Patients with haematological malignancies have specific
challenges associated with eating and nutrition because of the intensive and
aggressive treatments they endure. However, studies focusing on this aspect in
older haematological patients are very scarce. Comprehensive geriatric assess-
ment (CGA) is a multidisciplinary systematic approach using validated instru-
ments and aiming at assessing nutritional status, physical functioning, co-mor-
bidity, cognition, mood and polypharmacy in older patients. CGA is strongly rec-
ommended as part of the evaluation of older patients with cancer. 
Aims: To establish the usefulness of screening for malnutrition in older patients
considered for intensive chemotherapy against an aggressive haematological
malignancy.
Methods: The patients, 70 years or older, with a new diagnosis of AML, inter-
mediate or high grade MDS, MM or high grade NHL, referred to the haematol-
ogy department of a tertiary hospital, were enrolled in the current study after
providing a written consent. Before the start of therapy, a geriatric assessment
measuring nutritional status, physical functioning, hand grip strength, co-mor-
bidity, cognition, mood, quality of life, polypharmacy and falls was completed
for each patient. CGA was repeated 2 months after the start of therapy. We used
the Mini Nutritional Assessment Short Form, as part of the CGA, to screen for
malnutrition. The study was approved by the local Ethical Committee.
Results: Fifty patients were included. Median age was 76 years (range 70-87).
Patient characteristics are summarized in Table 1. Eighty four percent of the
patients (n=42) had a BMI ≥23. Remarkably, 16% of the patients (n=8),
assessed by MNA SF, were malnourished and 66% of the patients (n=33) were
at risk for malnutrition. Of the malnourished patients, 50% (n=4) had a BMI>23.
Apart from their haematological diagnosis, recent weight loss and declined food
intake were the most important MNA SF parameters predicting (risk of) malnu-
trition. For 12 patients (29%), (risk of) malnutrition was the only impairment
detected by CGA on initial evaluation. On the second evaluation, 2 months lat-
er, 6 more patients scored positive on MNA SF (1 malnourished, 5 at risk).

Table 1.

Summary and Conclusions: The prevalence of malnutrition or risk for malnu-
trition in older patients with severe (aggressive) haematological malignancies
is high, even before the start of treatment. Intensive treatment will further
increase this risk. Therefore, instead of screening for malnutrition, we recom-
mend nutritional assessment by a dietician with individualised dietary advice
and follow up during treatment to become an integral part of the treatment plan
in this group of older patients.

P1089

IMPAIRED HEALTH-RELATED QUALITY OF LIFE IN ACUTE MYELOID
LEUKEMIA SURVIVORS 
A Leunis1,*, W Redekop1, C Uyl-de Groot1, B Löwenberg2
1institute for Medical Technology Assessment, Erasmus University Rotterdam,
2Department of hematology, Erasmus Medical Center Rotterdam, Rotterdam,
Netherlands

Background: Prognosis of acute myeloid leukemia (AML) has progressively
improved in the last decades. As a consequence of the increasing number of
AML survivors it is becoming more important to assess the impact of AML and
its treatments on health-related quality of life (HRQOL).
Aims: The aim of this study was to assess the impact of AML on HRQOL by
comparing the HRQOL of AML survivors with the HRQOL in the general pop-
ulation. We also examined which patient characteristics were associated with
HRQOL in AML survivors. 
Methods: HRQOL was measured with the EQ-5D-5L and the EORTC QLQ-

C30. Questionnaires were sent to 103 patients diagnosed with AML between
1999 and 2011 at a single academic hospital and still alive in 2012. The HRQOL
in the general population was derived from previously published studies. T-
tests were used to test for differences in mean scores on the QLQ-C30 scales
and the EQ-VAS between AML survivors and the general population. Multivari-
ate linear regression was used to identify factors associated with HRQOL. The
study was approved by a local medical ethics committee.
Results: Questionnaires were returned by 92 of the 103 patients (89%). AML
survivors had significantly lower scores on the functioning scales of the QLQ-
C30, reported significantly more fatigue, pain, dyspnea and appetite loss and
had significantly lower EQ-VAS scores than the general population. Impaired
HRQOL in AML survivors was mainly found in survivors aged <65 years with-
out a paid job. Other factors associated with a poor HRQOL were allogeneic
hematopoietic stem cell transplantation and absence of social support.
Summary and Conclusions: The HRQOL in AML survivors can return to lev-
els comparable with the HRQOL in the general population. However, a sub-
group of AML survivors continues to experience symptoms and functioning
problems which complicate the return to work. HRQOL in these patients can
be improved by adequately treating and preventing fatigue, pain, dyspnea and
appetite loss. 

P1090

VALIDATION OF THE G8 IN OLDER HAEMATOLOGICAL PATIENTS
A Velghe1,*, M Petrovic1, S Debuyser1, R Demuynck1, L Noens2
1Geriatrics, 2Haematology, Ghent University Hospital, Ghent, Belgium

Background: Given the increased age- and gender-specific incidence rates for
Acute Myelogenous Leukaemia (AML), Myelodysplastic Syndromes (MDS),
Non-Hodgkin’s Lymphoma (NHL) and Multiple Myeloma (MM) over the age of
70, haematologists are more and more confronted with necessity of decision
making in older patients. However, the group of older patients is very hetero-
geneous with more comorbidities, more often a poor performance status at
diagnosis and less tolerance to intensive therapy.
Comprehensive geriatric assessment (CGA) is a multidisciplinary systematic
approach using validated instruments and aiming at assessing nutritional sta-
tus, physical functioning, co-morbidity, cognition, mood and polypharmacy in
older patients. CGA is strongly recommended as part of the evaluation of old-
er patients with cancer to identify frail patients for whom a tailored treatment
might be imperative. As CGA can be very time-consuming, a screening tool is
necessary to select those patients in need of a CGA. In the literature the G8
was validated as a screening tool for older patients in oncology.
Aims: In this study, we tested the performance of the G8 as a screening tool
in identifying older haematological patients who would benefit from CGA.
Methods: Patients, 70 years or older, with a new diagnosis of AML, interme-
diate or high grade MDS, MM or high grade NHL, referred to the haematology
department of a tertiary hospital, were enrolled in the current study after pro-
viding a written consent. For each patient both the G8 and the geriatric assess-
ment were completed before therapy was started. For the CGA validated scales
were used, measuring nutritional status, physical functioning, hand grip
strength, co-morbidity, cognition, mood, quality of life, polypharmacy and falls.
Patients were considered frail when scoring abnormal for at least one CGA
domain. ROC-curve analysis was used to determine inherent validity of G8. The
study was approved by the local Ethical Committee.
Results: Fifty patients were included. Median age was 76 years (range 70-87).
The AUC-value of 0.949 (95% CI 0.889–1.00) indicates that the G8 tool has a
high diagnostic accuracy to identify disabilities. At the cut-off score proposed
in the literature (G8 ≤14), a sensitivity of 88.6% and a specificity of 100% was
obtained. Overall, one or more impairments were detected by CGA in 88% of
patients with a majority of patients scoring positive on (risk for) malnutrition. A
comparison of our results with the literature is summarized in Table 1.

Table 1.
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Summary and Conclusions: Our results show that the G8, at the proposed
cut-off of ≤14, can be used as a valid screening tool for older patients with
aggressive haematological malignancies who would benefit from CGA.

P1091

PSYCHOLOGICAL ASSESSMENT OF SIBLINGS OF PATIENTS WITH
CHILDHOOD CANCER: A FORGOTTEN GROUP
F Mohamed1, E Aziz1, I Ragab2,*, A Abdel-Aziz3
1Pediatric psychiatry, 2Pediatric hematology- oncology, 3Pediatrics, Ain Shams
University, Cairo, Egypt

Background: The disruption created by diagnosis of cancer in a child within
a family reach beyond the diagnosed child to impact the entire family. It is no
surprise, that siblings within these families are at risk for emotional, behavioral
and academic problems, and hence it is important to understand their conse-
quences and develop feasible interventions to reduce their distress and pro-
mote their adjustment.
Aims: Our aim was to assess of psychological state of siblings of children with
cancer.
Methods: A cross-sectional study included 100 children with age range (6-18
years). Group 1 included 70 siblings of 39 patients with cancer attending the
oncology unit at Ain Shams University- Pediatrics Hospital. Any child receiving
prior treatment for depression or anxiety, having chronic illness, mentally hand-
icapped and siblingsof patients on end of life care program were excluded from
participation. Group 2(control) included 30 healthy children from 13 families with-
out any childhood chronic illness. Children receiving treatment for depression or
anxiety and mentally handicapped were excluded from participation. Participants
were subjected tohistory taking with special emphasis on the onset of the onco-
logical disease in their sick sibling, duration and frequency of hospitalization,
socioeconomic standards (SES) and educational level as well as the presenting
symptoms, diagnosis and treatment stage of the ill child was collected from
patient records.Psychological assessment for depression using children depres-
sion inventory (CDI),for anxiety using revised children’s manifest anxiety scale
(RCMAS) and for personal compatibility using Child Behavior Checklist (CBCL)
Results: Mean age for group1 was 11.36±3.48 years, and group 2 11.77±3.28
years with no significant difference as regard the distribution of sex, SES, edu-
cational leveland parental divorce (P>0.05). 65.7% of siblings had depression
compared to 40% in group 2 (P=0.046) yet no significant difference was found
in mean depression and anxiety scores (P>0.05), and a significantly lower
mean score of personal compatibility in group 1 (375.03±33.56) compared to
control group(411.6±43.79) (P<0.05). No statistical significant difference was
found as regardlow self-esteem, anorexia and sleep disorder (P>0.05).
As regard the effect of gender, there was significantly higher scores and grades
of depression in females when compared to males (P<0.05); a significantly
higher rate of loneliness, insecurity and low self-esteem in females when com-
pared to males (P<0.05). There was no significant difference between differ-
ent SES or levels of education in psychological tests (P>0.05). There was no
significant association between duration of cancer therapy and psychological
tests. We further divided group1 participants into 2 groups (hospital admission
more and less than twice per month), significantly lower score and grades of
anxiety, lower rate of nervousness and insecurity, lower score and grades of
depression, lower rate of low self esteem and sleep disorder in siblings of
patients admitted <twice per month when compared to those admitted ≥twice
per month (P<0.05); however no statistical significant difference was found in
the total personal compatibility score.
Summary and Conclusions: Depression and impaired personal compatibili-
ty represent an appreciable problem in siblings of patients with childhood can-
cer which become more evident in the settings of frequent hospitalization; read-
justment of these problem may have a positive impact on the whole family.

P1092

HEALTH-RELATED QUALITY OF LIFE AMONG LONG-TERM SURVIVORS
OF ADOLESCENT HODGKIN’S LYMPHOMA TREATED WITH PEDIATRIC
APPROACH
S Semochkin1,2,*, E Arshanskaya3, T Tolstykh1, V Ivanova3, A Rumiantsev1,2
1Russian National Research Medical University n.a. N.I. Pirogov, 2Federal
Research Center for Pediatric Hematology, Oncology and Immunology, 3City
Clinical Hospital n.a. S.P. Botkin, Moscow, Russian Federation

Background: Reduced health-related quality of life (QoL) and late complica-
tions after curative treatment of Hodgkin’s lymphoma (HL) are of special rele-
vance because most of the cured are young adults.
Aims: The purposes of the present study were to compare QoL of HL survivors
with that of health young adults and to evaluate the relationships between dis-
ease/treatment features and QoL in the HL survivors.
Methods: Fifty sex (male - 22, female - 34) survivors of HL with a median ages
27.5 years (range, 22-41) were evaluated. For comparison 94 (male - 44,
female - 50) health subjects with a median ages 28.0 years (range, 22-46) was
drawn to the study of QoL. All HL survivors were treated with modified pedi-

atric protocol DAL-HD-90 in 1997-2007 in our clinic. Patients are allocated to
three treatment groups (TGs). The original protocol is modified in the following
positions: (1) procarbazin was replaced by dacarbazin; (2) young adults
received vinblastin instead vincristin; (3) all patients with advanced stages
received 2 cycles of ODPA independently from gender; (4) doses of involved
field radiotherapy were increased from 20-25 Gy to 30 Gy. QOL was assessed
by the Short Form 36 (SF-36), which generate 8 separate scales and 2 gener-
al scores (0=worst health state, 100=best health state). All survivors have a time
of complete remission (CR) of Hodgkin’s lymphoma ≥5 years.
Results: The HL survivors had lower scores than the normal controls on all
scales and scores (Figure 1). Statistically significant differences were found in
general health - GH (53±3 vs. 72 ±2, P<0.001), vitality - VT (55±2 vs. 72 ±2,
P<0.001) and mental health - MH (57±2 vs. 72 ±2, P<0.001). Patients with the
international prognostic scores for advanced stages (IPS; Hasenclever, 1998)
≥4 (n=7) had the lowest scores in role physical - RF (29±15 vs. 81 ±5, P<0.001)
and role emotional limitations - RE (33±15 vs. 77 ±5, P=0.006). The adverse
events including relapsed disease (n=7) and second malignancies (n=2) cor-
related with IPS ≥4 and reduced QoL. The patients with ages on moment of HL
diagnosis ≥18.5 years (methods of ROC-curves, P=0.047) have reduced QoL
when compared to younger patients in GH (48±3 vs. 61 ±4, P=0.027), VT (50±3
vs. 61 ±4, P=0.013) and physical component scale - PCS (48±1 vs. 53 ±2,
P=0.046). Time since diagnosis, ages on QoL evaluation, gender, treatment
groups (2, 4 or 6 cycles of primary chemotherapy plus radiotherapy), Ann-
Arbor stages, bulky disease, current married status and education levels were
not associated with statistically significant differences in QoL.

Figure 1. Gap of SF-36 scale-scores for the HL survivors.

Summary and Conclusions: Long-term HL survivors have poorer physical
and mental QoL than the general population of young adults. The age on
moment of LH diagnosis ≥18.5 years was associated with significant reduced
predominantly physical QoL. IPS ≥4, relapsed HL and secondary malignancies
were associated mostly with the deterioration of role physical and emotional
functioning, which may indicate a lack of confidence in the future health.

P1093

THE PATIENT-REPORTED BURDEN OF ADVERSE EVENTS RELATED TO
DASATINIB VERSUS OTHER BCR-ABL INHIBITORS, FROM A PATIENT
PERSPECTIVE
S Gupta1, M Calandriello2, A Goren3, M Lees4,*
1Health Outcomes Practice, Kantar Health, New York, United States, 2Health
Economics and Outcomes Research, BMS, Rome, Italy, 3Health Outcomes
Practice, Kantar Health, Princeton, United States, 4Health Economics and Out-
comes Research, BMS, Rueil-Malmaison Cedex, France

Background: The tyrosine-kinase inhibitors (TKIs) imatinib,dasatinib and nilo-
tinib have improved clinical outcomes in patients with chronic myeloid leukemia
(CML). While the prevalence of adverse events (AEs) for each TKI has been
widely reported, the impact of these AEs from the patient perspective is less
widely documented.
Aims: The study assessed the patient-reported prevalence, bothersomeness
and severity of AEs associated with TKIs. Based upon these data, the study
aimed to identify differences in patient-reported prevalence, bothersomeness
and severity of AEs between the different TKIs.
Methods: Patients with chronic-phase CML were identified from the National
Health and Wellness Survey and the Lightspeed Research Chronic Illness pan-
el in the US and EU (United Kingdom, Spain, France, Italy, Germany). Respon-
dents were aged ≥18 years, receiving a TKI or on a drug holiday with an inten-
tion to return to treatment. An Internet-based self-administered survey
assessed prevalence of AEs, bothersomeness of AEs (1=not present, 2=pre-
sent, 3=most bothersome) and severity of AEs in the past 24 hours using the
MDASI-CML (0=AE not present to 10=bad as you could imagine). Prevalence,
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bothersomeness and severity of AEs were compared between dasatinib and
the other TKIs in a series of bivariate analyses, using Chi-square tests and
independent sample t-tests for categorical and continuous variables, respec-
tively.
Results: Among 303 patients in the study, 208 were on imatinib (3.4% on a
drug holiday), 38 on dasatinib (7.9% on holiday) and 49 on nilotinib (2.0% on
holiday). Compared with imatinib, dasatinib (imatinib reported first) was asso-
ciated with lower diarrhoea (43.8% vs. 23.7%; P=0.021), muscle cramps (62.0%
vs. 26.3%; P<0.001), stomach pain (28.4% vs. 13.2%; P=0.049) and tear pro-
duction (19.2% vs. 5.3%; P=0.035), but higher constipation (9.6% vs. 23.7%;
P=0.013) and lost sexual appetite rates (25.5% vs. 44.7%; P=0.016). Dasatinib
patients experienced significantly lower bothersomeness associated with abnor-
mal kidney function (P=0.003), abnormal liver function (P<0.001) and muscle
cramps (P<0.001) than imatinib patients; severity of numbness/tingling
(P=0.014), diarrhea (P=0.007), muscle cramps (P=0.002) and swelling
(P=0.028) was lower with dasatinib. When compared with nilotinib (nilotinib
reported first), dasatinib was associated with fewer abnormal kidney tests
(10.2% vs. 0.0%; P=0.043) and liver tests (16.3% vs. 0.0%; P=0.009) but was
associated with more patients showing weight gain (18.4% vs. 39.5%; P=0.029).
Dasatinib patients showed significantly lower bothersomeness for abnormal
kidney function (P=0.031), abnormal liver function (P=0.006) and skin irritation
(P=0.039) than nilotinib patients. No differences were reported in AE severity
between dasatinib and nilotinib.
Summary and Conclusions: The analysis suggests that patients regard indi-
vidual AEs associated with dasatinib as equally or less bothersome, and equal-
ly or less severe, than the same AEs for other TKIs. Muscle cramps and diar-
rhea appear to affect dasatinib less than imatinib. Further research is ongoing
to assess the impact of these AEs on quality of life and resource use in larger,
better-powered samples of dasatanib and nilotinib users.

P1094

EARLY SUPPORTIVE/PALLIATIVE CARE INTEGRATED WITH STANDARD
HEMATOLOGICAL CARE (SIMULTANEOUS CARE) IN MULTIPLE MYELO-
MA PATIENTS 
V Federico1,*, A Levi1, E Meloni1, F Gentilini1, P Finsinger1, M Petrucci1,
R Foà1, C Cartoni1
1Hematology, “Sapienza” University of Rome, Rome, Italy

Background: Patients with multiple myeloma (MM) have a substantial symp-
tom burden at the onset of the disease. We have recently set up a multi-disci-
plinary team aimed at introducing early supportive/palliative care integrated
with standard hematological care (simultaneous care).
Aims: The goal of the current study was to examine the effect of early simul-
taneous care on health-related quality of life and symptom assessment in MM
patients. The primary endpoint was the change in quality of life.
Methods: Quality of life and symptom assessment were evaluated using the
M.D. Anderson Symptom Inventory (MDASI: where scores range from 0 to10,
with higher scores indicating worse symptoms) at baseline, on days 7 and 28,
and every month. The simultaneous care ambulatory team consists of a pallia-
tive care physician, a hematologist, a counselor, a psychologist and a social
worker. Specific attention was paid to pain, by assessing both physical and psy-
chosocial symptoms, establishing goals of care, assisting in the decision mak-
ing process regarding treatment, and coordinating care on the basis of the indi-
vidual needs of the patient.

Figure 1.

Results: Between November 2011 and January 2013, 65 MM patients were fol-
lowed by the simultaneous care team. The clinical characteristics were: medi-

an age 67 years (range 40-78); 21 men and 44 women; 40 and 25 patients
were, respectively, in Durie and Salmon stages I-II and III. Forty patients were
undergoing first line treatment, 13 were in relapse and 17 in advanced stage.
The symptoms most frequently reported at baseline were: pain in 83% of
patients, fatigue in 92%, anxiety in 67%. The actions taken included pain man-
agement in 56 patients; among these, 37% were treated with opioids and
NSAIDs, and 63% with strong opioids at the third level of the WHO pain lad-
der. Oral transmucosal fentanyl delivery technologies were used in 35% of
patients for the management of breakthrough cancer pain. Psychosocial inter-
ventions were carried out in 18 patients. Among the 17 patients with advanced
phase, 12 were assigned to early palliative home care. The MDASI question-
naire scale showed a significant reduction in the median value of all symptoms
reported by patients after 2 month (Figure 1).
Summary and Conclusions: Our study demonstrates the feasibility of early
palliative care integrated with the standard hematologic care through a multi-
professional team dedicated to the management of symptoms in patients with
MM. Based on the reduction in the intensity of symptoms and improvement of
the quality of life score, the effectiveness of this type of organization should be
emphasized.

P1095

WHAT DO PRELIMINARY ANALYSES HIGHLIGHT AS THE KEY FEARS
AND WORRIES OF CHILDREN AND YOUNG PEOPLE WITH SICKLE CELL
DISEASE AND WHAT CAN WE DO TO SUPPORT THEM?
B Inusa1, F Bristow1,*, H Appleby1, H Jones1
1Evelina London Children’s Hospital, Guy’s & St. Thomas’ NHS Foundation
Trust, London, United Kingdom

Background: SCD children are now living longer and over 95% survive into
adulthood (Telfer et al., 2007; Quinn et al., 2004). As a result, improved sur-
vival issues that require psychological input are becoming apparent. Access to
a psychology service is not universal for families living with a chronic illness and
SCD children may be adversely affected by the inability to address some unique
issues they encounter. From audit data and clinical observations it is apparent
that despite providing evidenced-based, protocol-driven care to these families,
there are gaps in our understanding as clinicians as to what families are most
concerned about and opportunities for us to learn from them. In a single cen-
tre setting we set out to highlight what these priorities may be and suggest
implications and lessons to be learned from them, alongside objectives for
future research. 
Aims: We qualitatively explore the fears and worries reported by adolescents
with SCD and discuss these in relation to team clinical observations of younger
children, with the aim of understanding what most affects families living with
SCD and how clinicians can best support them.
Methods: The data presented is from a retrospective study using a conven-
ience sample of adolescents attending a London Children’s Hospital. A semi-
structured questionnaire jointly developed by doctors, psychologists, nurses
and teenagers was administered as part of a service evaluation to 41 adoles-
cent sickle cell patients. The questionnaire consisted of 4 sub-sections. For the
purpose of this analysis, we focus on the ‘impact on life’ sub-section, specifi-
cally the free-text question, ‘What are your fears about having sickle cell dis-
ease?’ Participants were 24 males and 17 females aged 12 to 19 years (mean
15yr5m). 31 patients had HbSS, 9 had HbSC, and 1 had HbSb0. 
Results: 36 adolescents (87.8%) responded to the question in the survey. Of
these, 11 adolescents (30.5%) reported not having any fears about SCD. Free-
text answers provided were analysed qualitatively using thematic analysis
(Braun & Clarke, 2006). Data provided produced 10 codes which led to the
emergence of 3 overarching themes (see Figure 1). Themes were interrelated
and highlighted a range of fears reported by the adolescents. Most prevalent
were fears of death and dying (26.2%), having a crisis (14.63%), stroke (7.31%)
and illness (7.31%). 

Figure 1. Thematic Map showing 3 main themes to describe adolescents’
reported fears of SCD.
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Summary and Conclusions: This survey shows that adolescents with SCD
have wide ranging fears in relation to medical and psychosocial issues. The
adolescents are clearly thinking ahead to their futures and are acutely aware
of illness, stroke and death. The results demonstrate a need to incorporate
these reported fears into transition planning and provide coping strategies as
our adolescents move into adult services. Furthermore, our clinical observations
of a younger cohort of patients aged 10-14 attending psycho-educational
groups run by the team indicate that younger children also have similar fears
and worries to the adolescent cohort, including death and dying, pain, limita-
tions to activities and are also thinking about the future. Clinical observations
also highlight parents as sharing similar fears. We propose two objectives for
future studies: to examine the direction of the relationship between the fears
of parents and children; and to explore the developmental trajectory of report-
ed fears and worries throughout the lifespan. This information would enable us
to address such fears both during transition and when determining the support
provided to younger children. 

P1096

COMPREHENSIVE ANALYSIS OF CLINICALLY RELEVANT IMPROVE-
MENT IN PROGRESSION-FREE SURVIVAL IN HEMATOLOGIC MALIG-
NANCY FROM THE VIEWPOINT OF REVISED EMA’S GUIDELINE ON
ANTICANCER MEDICINAL PRODUCTS
S Nagai1,*
1Office of New Drug V, Pharmaceuticals and Medical Devices Agency, Tokyo,
Japan

Background: Whether prolongation of progression-free survival (PFS) for a short
term means clinically significant benefit has been a major concern regarding
marketing authorization of some anticancer drugs for solid tumors. The European
Medicines Agency’s (EMA’s) revised guideline on the evaluation of anticancer
medicinal products was released this January. Concerning this revised guideline,
the Committee for Human Medicinal Products (CHMP) scientific advisory group
(SAG) for oncology suggested that improvement in median PFS in the order
three to four months or larger is generally considered adequate if the prognosis
is in the order of two to three years overall survival (OS) or less.
Aims: Each of the Pharmaceuticals and Medical Devices Agency (PMDA) in
Japan and the EMA reviews drug applications for market approval. In order to
examine relevance of the EMA’s guideline to hematologic malignancy and what
clinically relevant improvement in PFS is, the effect of hematologic anticancer
drugs approved in the European Union (EU) or Japan on improvement in PFS
as the primary endpoint and OS as the secondary endpoint in pivotal trials was
analyzed in this research.
Methods: 38 indications of 28 hematologic anticancer drugs approved in Japan
after the year of 2000 and 36 indications of 24 hematologic anticancer drugs
which were granted central marketing authorization by the European Commis-
sion listed in the EMA’s website were examined. Information was obtained
from the PMDA’s review reports and the European public assessment reports.
Results: All the pivotal trials in which the primary endpoint was PFS were ran-
domized comparative trials, as both the EMA’s guideline and the FDA’s guid-
ance concerning endpoints requested. Of these indications, the pivotal trials in
which OS as the secondary endpoint was significantly improved are as fol-
lows. Rituximab as maintenance therapy for relapsed or refractory follicular
lymphoma (FL) prolonged median PFS for 27.9 months. Rituximab for newly
diagnosed chronic lymphocytic leukemia (CLL) extended median PFS for 7.6
months. On the other hand, the pivotal trials in which significantly improved OS
as the secondary endpoint was not observed are as follows. Ibritumomab tiux-
etan for newly diagnosed FL extended median PFS for 23.5 months. Rituximab
for relapsed or refractory CLL prolonged median PFS for 10.0 months. Ritux-
imab as maintenance therapy for newly diagnosed FL extended median PFS
for 191 days. Temsirolimus for relapsed or refractory mantle cell lymphoma pro-
longed median PFS for 2.9 months. In addition, all these indications were
approved in the EU but not Japan while bortezomib and lenalidomide for mul-
tiple myeloma (MM) approved in Japan as well as the EU prolonged both time
to progression (TTP) as the primary endpoint and OS as the secondary end-
point, suggesting that TTP may be worthy to examine in MM.
Summary and Conclusions: There are few trials of hematologic anticancer
drugs in which the primary endpoint was PFS and drugs for lymphoma or CLL
were examined in these trials. All the drugs examined in this analysis pro-
longed PFS for more than 80 days, which was considered to be nearly ade-
quate improvement by the CHMP SAG. Therefore, this research suggests that
the revised EMA’s guideline is relevant to hematologic anticancer drugs and
that more efforts to conduct comparative trials are globally necessary. Because
this analysis also shows that it is difficult to define a minimum relevant differ-
ence in PFS which leads to improved OS, however, it is important to at least
rule out a detriment in terms of OS.

P1097

PREGNANCY ROLE IN THE OCCURRENCE OF MALIGNANT HEMATO-
LOGICAL DISEASES REMISSION
M Vinogradova1,*, E Polushkina2, R Shmakov2
1hematology, 2obstetrics, Federal State Budget Institution «Research Center
for Obstetrics, Gynecology and Perinatology», Moscow, Russian Federation

Background: In recent years treatment of several malignant hematological
diseases (MHD) has improved considerably thanks to more profound under-
standing of the pathogenesis, implementation of new medicines and optimiza-
tion of accompanying therapies. For this reason the issues pertaining to the
realization of reproductive function in this category of patients are becoming an
ever more topical subject.
Aims: Pregnancy planning, evaluation of the disease prognosis and creation
of protocols for management of pregnancy and childbirth, all this serves to
improve the quality of life of such patients. Research Center for Obstetrics,
Gynecology and Perinatology has been developing the optimal strategy for
management of pregnant patients with MHD.
Methods: From 1986 to 2012, we have analyzed 158 pregnancies in 149
women remaining in remission after MHD, including 117 patients with Hodgkin
lymphoma (HL), 19 patients with non-Hodgkin lymphomas (NHL) and 13
patients with acute leukemia (AL). All of them underwent the treatment of hema-
tological disease to achieve remission. The median time from the moment of
achieving remission to the onset of pregnancy was 6 years in patients with HL,
3.2 years in patients with NHL and 7.4 years in patients with AL.
Results: In pregnant women with full MHD remission the progression of the dis-
ease was registered in 3 (23%) patients with AL and 2 (1.7%) patients with HL.
All patients with diagnosed disease relapse needed the resumption of special
chemotherapy. 152 (96.2%) of pregnancies ended up with a birth of full-term
healthy infants without birth defects. Premature birth occurred in 5 (3.2%) cas-
es. Neonatal mortality occurred in 1 (0.6%) newborn with unfavorable nervous
system defect (anencephaly). In 1 (0.6%) patient pregnancy was terminated for
medical reasons in the 2nd trimester. The mode of delivery was determined by
the obstetric conditions in all cases. No thrombotic or hemorrhagic complica-
tions during labor or postpartum period have been observed.
Summary and Conclusions: Therefore, pregnancy does not influence on
the progression of lymphoproliferative diseases in patients with long-lasting
remission. Patients with lymphomas could be recommended to plan a preg-
nancy in 3 years after achieving the remission. Pregnant women in remission
after AL are at a considerably higher risk for relapse, hence, the pregnancy
planning in this category of patients is feasible but no sooner than in 5 years
since the moment of achieving full remission, and only after detailed exami-
nation including the molecular and cytogenetic methods, in order to rule out
the minimal residual disease. There is no difference between the health of
infants born by mothers in MHD remission and the newborns from general
population.

P1098

VALIDATION OF A COMPREHENSIVE HEALTH STATUS ASSESSMENT
SCALE IN OLDER PATIENTS (≥65 YEARS) WITH HEMATOLOGICAL
MALIGNANCES. GAH STUDY
S Bonanad1,*, I Oiartzabal2, C Fernández-Lago3, B González4, C Marrero5,
M Gironella6, D Valcárcel 6, J Rivas7, Z Ripa8, C Olivier9, J Rubia10,
P Abrisqueta6, C Muñoz11, J Sarrá12, C Encinas13, O Salamero6, M Durán 14,
M Marcos14, S López14, A Cruz-Jentoft15
1Hospital La Ribera, Alzira, 2Hospital de Txagorritxu, Vitoria, 3Complejo Hospi-
talario Universitario de A Coruña, A Coruña, 4Hospital Universitario de Canarias,
La Laguna, 5Hospital Nuestra Señora de La Candelaria, Santa Cruz de Tener-
ife, 6Hospital Vall de Hebrón, Barcelona, 7Hospital Infanta Leonor, Madrid, 8Hos-
pital de Navarra, Pamplona, 9Hospital de Segovia, Segovia, 10Hospital La Fe,
Valencia, 11Hospital Puerta de Hierro, Madrid, 12Hospital Durán i Reynals,
Barcelona, 13Hospital Gregorio Marañón, 14Celgene S.L.U., 15Hospital Ramón
y Cajal, Madrid, Spain

Background: Cancer affects mainly older people. The US National Compre-
hensive Cancer Network and the International Society of Geriatric Oncology
have recommended that some form of geriatric assessment should be conduct-
ed to help oncologists to determine the best treatment for older patients, in order
to identify current health problems and to guide interventions to reduce adverse
outcomes and optimize the functional status. Currently, the main tool for
assessing older patients is a comprehensive geriatric assessment, although its
complexity and duration may hinder its regular use in daily practice as a tool
for clinical decision making. Several attempts have been made to assess
comorbidities in the specific field of mielodysplasia, but they focused mainly on
organic damage rather than global assessment.
Aims: To develop and validate an assessment scale (called Geriatric Assess-
ment in Haematology, GAH) for use in older patients with hematological malig-
nancies (myelodysplasic syndrome (MDS), acute myeloblastic leukemia (AML),
multiple myeloma (MM) and chronic lymphocytic leukemia (CLL), that, while
integrating the essential dimensions of geriatric assessment, is easier to apply,
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accessible, does not interfere with daily clinical practice and could be useful in
clinical decision making.
Methods: After item-pool generation, stakeholder consultation and content val-
idation, a brief scale with selected items of several domains has been created.
Feasibilty was confirmed in 83 hematological patients in a previous explorato-
ry experience. After that, a multicenter, observational, prospective study has
been started in 18 hospitals in Spain, expecting to enroll 360 treatment-naïve,
newly diagnosed patients belonging to one of the three groups of study (MDS
or AML, MM and CLL). The scale validation process integrates the analysis of
criterion validity, concept validity internal reliability, test-retest reliability, as well
as the evaluation of intraclass correlation coefficient (ICC) and factor analysis.
After psychometric validation phase, further studies will be carried out in order
to evaluate its clinical use for prognosis and clinical decision making. 
Results: Currently, 75 patients fulfilling inclusion criteria have been enrolled in
the study, 51.5% men, median age at diagnosis 76 years (70-80). According
to diagnosis, 44% of patients had MDS or AML, 36% had MM and 20% had
CLL. Median time for filling in the questionnaire was 12 (10-15) min. In the ini-
tial testing, GAH showed satisfactory test-retest reliability. ICC was statistical-
ly significant for each dimension, being greater than 0.66 for 6 of the 8 dimen-
sions (P<0.05). Factor analysis will be conducted when recruitment is complet-
ed. Some differences have been found in subjects with different diseases,
although no statistical analysis has been made yet. Based on rough proportions,
GAH shows a great potential in terms of sensitivity, specificity and reproducibil-
ity between trained observers.
Summary and Conclusions: To our knowledge, this is the first study performed
to develop and validate a comprehensive health status assessment in older
patients with hematological malignances, which could be used in clinical practice
to help haematologists to improve decision making processes in older patients.

P1099

PSYCHOLOGICAL MORBIDITY FOLLOWING THE DIAGNOSIS OF A
HAEMATOLOGICAL MALIGNANCY
B Kevane1,*, M Crowley1, A Bowler2, M Mohamad2, O Gilligan1, E Cassidy2
1Haematology, 2Psychiatry, Cork University Hospital, Cork, Ireland

Background: It has been shown that psychological morbidity occurs frequent-
ly following the diagnosis of a haematological malignancy. A number of factors
may contribute to the development of mental health issues in this patient group
including exposure to new medications and prolonged periods of isolation as
well as multiple other physical & emotional factors. Cork university hospital
(CUH) is one of the largest teaching hospitals in the Republic of Korea Ireland,
serving a population of over 1 million people. The Haematology department
within CUH acts as a regional tertiary referral centre for the treatment of acute
leukaemia and other complex haematological disorders. A specialist psycho-
oncology/liaison psychiatry service has been in operation in CUH since 2006.
In cases where there is a clinical suspicion of a mental health issue, the clini-
cal haematology team submits a referral directly to the psycho-oncology serv-
ice, following which the patient is assessed and recommendations for further
specific interventions made if appropriate.
Aims: The purpose of this study was to examine the nature of mental health
issues among patients that were diagnosed with a haematological malignancy
within our institution.
Methods: Data with regard to mental health assessment, diagnosis and ther-
apy were obtained from a database that was compiled prospectively on all
referrals to the liaison Psycho-oncology service from August 2006 to August
2011 in CUH.

Table 1. 

Results: During the study period, 254 patients (146 male, 108 female) with a
haematological malignancy were referred for assessment to the liaison psycho-
oncology service. The mean age at time of referral was 52 (SD+/-15.4, range 19-
85) years. The most frequent haematological diagnosis within the cohort was
myeloma (27.6%) followed by non-Hodgkin lymphoma (27.1%). Patients with
acute leukaemia accounted for 26.4% of the cohort, with the remainder compris-
ing of patients with chronic leukaemias, myelodysplastic syndromes and myelo-
proliferative neoplasms. The majority of referrals were prompted for assessment
of “low mood” (32%), “anxiety/insomnia” (25%), “poor coping” (14%) and for review
with regard to a “past psychiatric history” (14%). No referrals were initiated specif-
ically for assessment of suicidal ideation or behaviour, however, one patient was
re-referred following an episode of suicidal behaviour on the haematology ward.
Each patient was requested to complete a modified Roth distress thermometer
questionnaire. The median distress score was 5 (range 0-10). 75% of patients
recorded a score of 4 or greater, which has been validated as being highly sensi-
tive and specific for detecting high levels of psychological distress. Table 1 illus-
trates the outcome of the initial mental health assessments. Following assessment
and diagnosis, a recommendation for either further active observation or specific
interventions was made in 84% of cases, including medication change (52%),
anxiety management/psychotherapy (38%) and psychoeducation (16%).
Summary and Conclusions: Psychological wellbeing is often adversely affect-
ed following the diagnosis of a haematological malignancy. Organic mental dis-
orders, including steroid induced mental disorders, represent a significant com-
ponent of the morbidity observed. Access to specialized psychiatric assessment
is vital in order to make an accurate diagnosis and to identify patients who may
benefit from specific therapy. 

P1100

QUALITY OF LIFE OF THE PATIENTS WITH HEMATOLOGICAL MALIG-
NANCIES
L Gritsay1,*, T Pospelova1, I Necnunaeva 2, A Mishenin2
1Novosibirsk State Medical University, 2Municipal Clinical Hospital №2, Novosi-
birsk, Russian Federation

Background: The evaluation of quality of life (QOL) is widely used in medical
practice, as it allows to assess QOL of patient to get the most complete picture
of his health, before starting and during treatment.
Aims: The Aim of this study was to determine quality of life of the patients with
hematological malignancies (HM) at the time of diagnosis, at the time of
chemotherapy (PCT) and during complete clinical remission (CCR).
Methods: Surveyed group were 170 patients (77 patients with non-Hodgkin’s lym-
phoma, 57 - Hodgkin’s lymphoma and 36 patients with acute leukemia. Mean age
is 44.5±3.75 years. Gender distribution was: women–89 (52.4%) and men–81
(47.6%). The control group consisted of 170 persons, representing the “healthy”
population. The average age of respondents was 46±4.6 years: women of them–93
(54.7%) and men–77 persons (45.3%). QOL was estimated by the SF-36.
Results: We noticed a significant reduction of QOL for all investigated scales of
the SF-36 in HM group before treatment compared with the control group. Dur-
ing the chemotherapy program QOL of patients with HM were significantly low-
er compared with the control group on the such scales as: physical functioning
(PF)–63.1±2.26 points in the group of patients at the time of chemotherapy and
87,2±1,13 points in the control group, role physical functioning (RFF)–39.4±3.51
points in the patients with HM during treatment and 59.5±2.82 points in the con-
trol, general health (GH)–45±1.68 points compared with 56.5±1.35 points respec-
tively, vitality (V)–43±2.09 points in the group of patients at the time of chemother-
apy and 58.4±1.54 points in the control group, social functioning (SF)–54.7±2.51
points in HM during treatment and 69.3±2.02 points in the control, role social
functioning (RSF)–49.8±3.54 points and 54.5±3,12 points respectively, mental
health (MH)–54.5±1.57 points in the group of patients at the time of chemother-
apy and 59.7±1.45 points in the control group. At the same time, the analysis of
QOL of patients with HM during the course of induction and consolidation of
remission showed a significant increase QOL compared with patients before
treatment for the pain scale (P) (due to reduction of pain), GH and V: V–66.1±2.36
points in the group of treated patients in comparison with 53.2±2.38 points in the
group of patients before treatment, GH–45±1.68 points in the patients during
treatment and 39±1, 68 points in the patients at the time of diagnosis, V–43±2.09
37±1.77 points respectively. Comparative analysis of QOL during the therapy
and CCR showed the significant increase QOL for all investigated scales of the
SF-36, but in comparison with the control group, QOL of the patients with HM were
significantly lower for majority of the studied scales: FF–76.2±1.45 points in the
patients with CCR and 87.2±1.13 points in the control group, RFF–50±3.25 points
in patients in remission and 59.5±2.82 points in the control, GH–44.8±1.77 points
and 56.5±1.35 points respectively, V–49.8±1.67 points in patients during CCR and
58.4±1.54 points in the control group, PH–53.5±1,32 points in the patients in
remission and 59.7±1.45 points in the control group.
Summary and Conclusions: The study showed the reduction of quality of life
for patients with HM before therapy. Chemotherapy and radiation therapy in
patients with HM can improve quality of life. During the period of clinical remis-
sion QOL was increasing on many studied scales of the SF-36, but the results
of QOL on the GH, PH and V scales was significantly lower in comparison with
the control group.
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ULTRA-DEEP SEQUENCING WITH COMPUTED THRESHOLDS FOR SEN-
SITIVE MUTATION ANALYSIS IN THE KINASE DOMAIN OF BCR-ABL:
FOCUSED ON DEEP MUTATION DETECTION IN CHRONIC MYELOID
LEUKEMIA IN CHRONIC PHASE
A Brouckova1, S Soverini2, V Kulvait3,4, A Kohlmann5, M Jaruskova1,
C de Benedittis2, H Klamova1, M Trneny1, T Haferlach5, M Baccarani2,
G Martinelli2, K Polakova1,*
1Institute of Hematology and Blood Transfusion, Prague, Czech Republic,
2Department of Experimental, Diagnostic and Specialty Medicine, Institute of
Hematology “L. e A. Seragnoli” University of Bologna, Bologna, Italy, 3First
Faculty of Medicine and Center of Experimental Hematology, Charles Univer-
sity in Prague, Prague, 4PersMed, Dolni Brezany, Czech Republic, 5MLL
Munich Leukemia Laboratory, Munich, Germany

Background: Sanger sequencing (SS) is widely used for mutation detection
in the BCR-ABL kinase domain (KD) with a sensitivity of 15-20%. Due to its
clonal nature, next generation sequencing (NGS) improves resolution through
ultra-deep sequencing (UDS) of targeted genes. It is necessary to have tools
separating errors produced in NGS pipeline from true mutational events.
Aims: 1) We develop a model for error correction and estimating thresholds
for detection of mutations in the KD of BCR-ABL by UDS of an amplicon library
that was prepared using BCR-ABL plates developed within the IRON-II study
(Roche Applied Science). 2) We applied the thresholds in a retrospective UDS
analysis of BCR-ABL mutations associated with resistance under TKI treatment
in CP-CML patients to assess applicability to future clinical practice.
Methods: BCR-ABLmutations were analyzed in 129 samples from 15 CP-CML
patients by UDS on a 454 platform (Roche Applied Science). Each patient
received 2 or 3 lines of TKIs. BCR-ABL oligonucleotide primer plates contain-
ing fusion primers were used to create 4 partially overlapping amplicons cov-
ering the KD coding region. For estimation of SNS (Single Nucleotide Substi-
tution) error rates, we used 8 samples from healthy donors. The SNS caller and
software framework for estimation of errors was written in Java. We estimated
error rates using the Lea Coulson distribution. The distribution parameter was
estimated by the maximum likelihood method (Foster, PL in DNA Repair, 2006,
Part B, Vol409). If the probability, that the same or higher count of SNS reads
from single base occur in error distribution, is less than 1% then we call this SNS
significant mutation. On the level of 1% for each nucleotide substitution we
also set a threshold.
Results: 1) The SNS error frequency was much higher for nucleotide transitions
vs. transversions (e.g., mean 2.2 SNS events for T/C vs. 0.1 for T/A per 3000
reads). Therefore, computations for each type of nucleotide substitution were per-
formed separately and resulted in higher thresholds for transitions, resulting in
e.g. T315I and Y253H with 77 (2.57%) and 96 (3.20%) mutations per 3000 reads,
respectively, in contrast to transversions, resulting in e.g. V299L with 10 (0.3%)
per 3000 reads. 2) Using the computed thresholds UDS revealed insignificant
mutations at the time of diagnosis that subsequently developed under TKIs in 8/15
patients. We examined, if UDS can outperform SS in detecting mutations earli-
er considering significant mutations only. UDS detected 5 mutations 3 months
earlier, 4 mutations 4 months earlier and 2 mutations 17 months earlier during
imatinib treatment. UDS detected other minor mutant populations (G250R,
L387F, L364I, Y253H) in 4 patients. In 3 patients, UDS, but not SS, revealed
minor populations with F317L, Y253H and T315I before therapy switch that
emerged under selected 2nd TKI. Finally, we compared the level of baseline
mutations detected by UDS and SS after TKI switch. Baseline mutations were
still detectable by UDS in 2 patients who achieved MMR at the time of analysis.
Summary and Conclusions: Since enzymes create errors during library
preparation, the threshold computation is essential for relevant interpretation
of BCR-ABL KD mutations detected with the highly sensitive UDS technology.
Higher SNS error rate was found for nucleotide transitions. UDS outperformed
SS in detection sensitivity and thus provided more information. For future ref-
erence, we suggest using UDS even for critical clinical applications provided
that the precise methods for error management presented here are utilized. 
Supported by IGA NT11555 and NT13899.
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IKAROS DELETION AND LEVELS OF FULL-LENGTH TRANSCRIPT ARE
CRITICAL FOR CML BLAST CRISIS TRANSFORMATION
L Wang1,2,*, A Howarth2, R Clark2
1Department of Haematology, Royal Liverpool University Hospital, 2Section of
Haematology, Department of Molecular and Cancer Medicine, the University
of Liverpool, Liverpool, United Kingdom

Background: The IKZF1 gene encodes Ikaros, a zinc finger protein which acts

as a master regulator of lymphoid and myeloid development as well as a tumour
suppressor. Deletions of IKZF1 coding exons 3 to 6 can result in the expression
of dominant-negative short forms of IKZF1 (Ik6, Ik9 and Ik10). IKZF1 deletions
have been reported in blast crisis (BC) of chronic myeloid leukaemia (CML).
Aims: To investigate the role of Ikaros as a predictor of BC in CML, we inves-
tigated the expression of IKZF1 variants and the expression levels of the full
length IKZF1 transcript in chronic phase (CP), accelerated phase (AP) and
BC.
Methods: The following cases were studied: 53 cases of BCR-ABL1+ acute
leukaemia (25 myeloid, 22 lymphoid, 3 biophenotypic and 3 of unknown line-
age), 27 cases of AP CML, 52 cases of CP CML who failed imatinib, nilotinib
or dasatinib and 25 cases of newly diagnosed CP CML. RNA was extracted
and cDNA synthesised from whole blood white cells. PCR was performed using
various combinations of primers to detect IKZF1 variants. Real-time quantita-
tive RT-PCR was applied to quantify the gene expression levels of the full-
length IKZF1 on a LightCycler. 
Results: Ik6/Ik10 were detected in 9/53 (17%) of BCR-ABL1+ leukaemia includ-
ing 8 cases with Ik6 and one case with Ik10. These were found at a higher inci-
dence in BCR-ABL1+ ALL (7/22; 32%) and biphenotypic BC (1/3; 33%) than in
BCR-ABL1+ AML (1/25; 4%). Strikingly, all 9 cases with Ik6/Ik10 variants had
major BCR-ABL1 transcripts; while none of the 10 cases of de novo BCR-ABL1+
ALL with minor or other BCR-ABL1 variant had Ik6/Ik9/Ik10. Analysis of Ik6/Ik10
in serial CP CML samples prior to BC transformation showed that no Ik6/Ik10 was
detected when patients were responding to treatment. Ik6/Ik10 was only detect-
ed when the patients progressed from CP to BC. No dominant-negative form of
IKZF1 was detected in any CP or AP case. IKZF1 isoforms Ik5, Ik7 and Ik8 with
no crucial zinc finger motifs were also screened in all samples, but no consistent
expression patterns were seen for particular disease subgroups. Surprisingly,
expression levels of full length IKZF1 were greater in BCR-ABL1+ acute
leukaemia patients (n=39) than those in CP CML (n=20) (P=0.001; M-W test).
For BC cases without shorter dominant-negative IKZF1 isoforms, the full length
IKZF1 levels were also higher than those in CP CML (P=0.001, M-W test).
Expression levels of full length IKZF1 levels were not significantly different
between lymphoid (n=11) and myeloid BC (n=18) of CML, nor between CML BC
with and without Ik6/Ik10 or between imatinib responders and non-responders
(n=8).
Summary and Conclusions: This study shows that 1) dominant negative iso-
forms of IKZF1 are more prevalent in lymphoid BC of CML than in de novo
BCR-ABL1+ ALL; 2) BCR-ABL1+ ALL without dominant-negative IKZF1 iso-
forms have greater levels of full length IKZF1 transcript. However, we do not
find that IKZF1 dominant negative isoforms are useful in CP CML as a biomark-
er of BC. Further study is warrantied to investigate the role of full length Ikaros
in BC transformation.
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DEEP MOLECULAR RESPONSE (MR4.5) IS REACHED BY THE MAJORI-
TY OF CML PATIENTS, PREDICTS BETTER SURVIVAL, AND IS
ACHIEVED FASTER BY OPTIMIZED HIGH DOSE IMATINIB - RESULTS
FROM THE RANDOMIZED CML-STUDY IV
R Hehlmann1,*, M Müller1, M Lauseker2, B Hanfstein1, A Fabarius1,
A Schreiber1, U Proetel1, N Pletsch1, M Pfirrmann2, C Haferlach3,
S Schnittger3, H Einsele4, J Dengler5, C Falge6, L Kanz7, A Neubauer8,
M Kneba9, F Stegelmann10, M Pfreundschuh11, C Waller12, K Spiekermann13,
G Baerlocher14, G Ehninger15, D Heim16, H Heimpel10, C Nerl17, S Krause18,
D Hossfeld19, H Kolb20, J Hasford2, S Saußele1, A Hochhaus21
1III. Medizinische Klinik, Universität Heidelberg, Medizinische Fakultät, Mann-
heim, 2Institut für Medizinische Informationsverarbeitung, Biometrie und Epi-
demiologie, Medizinische Fakultät der LMU München, 3MLL Leukämielabor,
München, 4Medizinische Klinik und Poliklinik II, Universitätsklinikum, Würz-
burg, 5Medizinische Klinik V, Universitätsklinikum, Ruprecht-Karls-Universität,
Heidelberg, 6Medizinischen Klinik5, Klinikum Nord, Nürnberg, 7Innere Medizin
II, Universitätsklinikum, Medizinischen Fakultät der Eberhard Karls Universität,
Tübingen, 8Klinik für Hämatologie, Onkologie und Immunologie, Zentrum Inne-
re Medizin, Philipps-Universität, Marburg, 9II. Medizinischen Klinik und Polikli-
nik, Universitätsklinikum Schleswig-Holstein, Kiel, 10Klinik für Innere Medizin
III, Universitätsklinikum, Ulm, 11Innere Medizin I, Universitätsklinikum des Saar-
landes und Medizinische Fakultät der Universität des Saarlandes,
Homburg/Saar, 12Klinik für Innere Medizin I, Universitätsklinikum, Freiburg,
13Medizinische Klinik und Poliklinik III, Klinikum der Ludwig-Maximilians Uni-
versität, München, Germany, 14Universitätsklinik für Hämatologie und Häma-
tologisches Zentrallabor, Inselspital, Universitätsspital, Bern, Switzerland,
15Medizinische Klinik und Poliklinik I, Universitätsklinikums Carl Gustav Carus,
Dresden, Germany, 16Klinik für Hämatologie, Universitätsspital, Basel, Switzer-
land, 17Klinik für Hämatologie, Klinikum Schwabing, Städtisches Klinikum, Mün-
chen, 18Medizinische Klinik5, Universitätsklinikum, Erlangen, 19II. Medizini-
sche Klinik und Poliklinik, Universitätsklinikum Eppendorf, Hamburg, 20III. Medi-
zinische Klinik, Klinikum rechts der Isar der Technischen Universität, München,
21Klinik für Innere Medizin II, Universitätsklinikum, Jena, Germany

Background: Deep molecular response (MR4.5) defines a subgroup of CML
patients who may stay in unmaintained remission after treatment discontinua-
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tion. It is unclear, how many patients achieve MR4.5 and whether MR4.5 pre-
dicts survival.
Aims: Determine proportion of CML patients who achieve deep molecular
responses, analyse predictive power of MR4.5for survival, determine whether
MR4.5is achieved faster by optimized high-dose imatinib.
Methods: Patients from CML-Study IV (Hehlmann et al., JCO 2011, 29:1634-
42), a five arm randomized comparison of imatinib in three combinations and
two dosages, were analyzed for confirmed MR4.5 which was defined as ≥4.5
log reduction of BCR-ABL on the international scale (IS) and determined by RT-
PCR in two consecutive analyses. Landmark analyses were performed to eval-
uate the impact of MR4.5on survival at various time points. 
Results:1,524 of1,551 randomized patients were evaluable. After a median
observation time of 67.5 months 6-year overall survival was 88.2%. The cumu-
lative incidence of MR4.5 after 9 years was 70%, of confirmed MR4.5 54%.
MR4.5 was reached significantly faster with optimized high-dose imatinib than
with imatinib 400 mg. Independent of treatment approach confirmed MR4.5 at
4 years predicted significant higher survival probabilities than >1% IS (8 years
survival 92% vs. 78%, P=0.001) and than 0.1–1% IS which corresponds to
complete cytogenetic remission (8 years survival 83%, P=0.047, Figure 1). The
interim levels of 0.01–0.1% IS defined as major molecular remission (MMR, 8
years survival 88%) and of 0.0032–0.01% IS defined as MR4 (8 years survival
90%) were not significant compared to MR4.5or 0.1-1% IS. Early MMR predict-
ed MR4.5. No patient with confirmed MR4.5 has progressed.

Figure 1.

Summary and Conclusions: MR4.5 is a new molecular predictor of long-term
outcome, is reached by a majority of imatinib-treated patients and is achieved
faster with optimized high-dose imatinib. Optimized high-dose imatinib may
provide an improved therapeutic basis for treatment discontinuation in CML.
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NON-ADHERENCE IN CHRONIC MYELOID LEUKEMIA: RESULTS OF A
GLOBAL SURVEY OF 2546 CML PATIENTS IN 79 COUNTRIES
G Sharf1,2,*, V Hoffmann3, F Bombaci4, M Daban5, F Efficace6, J Guilhot7,
J Pelouchová8, E Dziwinski9, J Jong10, A Gavin11, J Geissler1,12
1Leukemia Patient Advocates Foundation, Bern, Switzerland, 2Israeli CML
Patients Organisation, Netanya, Israel, 3Institute of Medical Information Sci-
ences, Biometry and Epidemiology (IBE), LMU, Munich, Germany, 4Gruppo AIL
Pazienti Leucemia Mieloide Cronica, Rome, Italy, 5LMC France, Marseille,
France, 6Data Center and Health Outcomes Research Unit, Italian Group for
Adult Hematologic Diseases (GIMEMA), Rome, Italy, 7Inserm CIC 0802, Uni-
versity Hospital of Poitiers, Poitiers, France, 8Diagnoza CML, Prague, Czech
Republic, 9Polish Nationwide Association for CML Patients Aid, Warsaw,
Poland, 10Stichting Contactgroep Leukemie, Utrecht, Netherlands,
11Leukaemia CARE, Worcester, United Kingdom, 12LeukaNET e.V., Riemer-
ling, Germany

Background: Optimal adherence to oral chronic myeloid leukemia (CML) ther-
apy is of key importance to maximise treatment effectiveness. Non-adherence
as well as its biological effect on CML has been observed in clinical research,
but data on potential driving factors of non-adherence are lacking in the scien-
tific literature.
Aims: The aim of this study is to investigate motivations and behavioural pat-
terns of adherence in CML and subsequently support hematologists and
patients to improve adherence and develop suitable adherence tools.
Methods: A European workgroup of the CML Advocates Network, a network
of leukemia patient groups in 55 countries, has conducted a large internation-
al study enrolling patients from 09/2012 to 01/2013 in 12 languages. The study
was also supported by CML investigator groups in Germany, Italy and France.
An ad hoc questionnaire was developed for the purpose of this study and this
included questions on potential factors associated with non-adherence and
other aspects related to patients’ perception of disease and treatment burden.

Also, medication taking behavior was assessed with the 8-item Morisky Med-
ication Adherence scale (MMAS-8). This scale allows classification of patients
into their level of adherence to treatment (i.e. low, medium and high adherence).
Patients completed this questionnaire online. An additional sample of patients
were given this questionnaire, along with a pre-stamped envelope, by their own
treating physicians in hospital with the request to completing it at home. These
questionnaire were then returned to an independent Data Center for analyses.
Differences in adherence groups were determined by χ2 tests, differences of
mean adherence were determined with Mann Whitney U tests and Kruskal
Wallis tests.
Results: Overall 2546 questionnaires filled in by CML patients from 79 countries
were analyzed. 2151 were completed online, 395 were returned by patients invit-
ed to participate in hospital, all others (N=2151) were filled in online. 52.4% of par-
ticipants were male. Mean age of participants was 50.4 years (range 18-96) and
52.4% of these were male. According to the MMAS-8, 33% of participants could
be classified as highly adherent, while 47% and 21% were respectively in the
medium and low adherence group. Several factors influenced adherence: Men
were more often highly adherent than women (57.3% vs. 42.7%, P<0.001). Mean
age was higher in the more adherent groups (low 44.8 years, medium 50.6, high
58.8; P<0.001). Patients who live with a partner or family member (85.7%,
P=0.006) are more adherent, suggesting that adherence tools should support not
only patients but also their relatives. 27.1% of patients on Nilotinib treatment cat-
egorized into the low adherence group, compared to only 18.8% of patients on
other CML therapies (P<0.001). This might also be due to the fact that most
patients (91.2%) have to take Nilotinib twice a day while Imatinib and Dasatinib
are mostly administered only once per day (86.8% and 92.5% respectively). Fre-
quency of medication is a major factor of influence on adherence (P<0.001).
51.6% of participants accidentally missed at least one dose of medication within
the last year. Main reasons were forgetting (41%) and interruption in the daily rou-
tine (27%). As reminder tools, 43% are reminded by family members, 40% use
pill dispensers and 24% use cellphones. The majority of patients (85.7%) are
aware of the importance of CML therapy to their health. However 19.5% of
patients consciously decided to miss a dose during the last year. Main reasons
were not feeling well (35%) and the wish to reduce side effects (26%), of which
79% state gastrointestinal events as the reason. Patients state that CML med-
ication impacts their work life (26%) and their social life (23.5%), which both influ-
ence adherence to treatment schedules (P<0.001). Patients managed by an
approachable doctor providing sufficient information on disease and medication
were more adherent than patients with lower satisfaction with their doctor
(P<0.001). Doctor’s support in managing side effects was also driving adherence
(P<0.001).
Summary and Conclusions: This is the most comprehensive study conduct-
ed to date to gain knowledge about motivations behind non-adherence in CML.
Better information on disease, medication and management of side effects,
supported by hematologists, is key to improve adherence.
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INDIVIDUAL EARLY DYNAMICS OF BCR-ABL TRANSCRIPTS, BUT NOT
BCR-ABL TRANSCRIPT LEVELS AT BASELINE PREDICT SURVIVAL IN
PATIENTS WITH CHRONIC PHASE CML
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zin III, Klinikum, Chemnitz, 9Abteilung Innere Medizin V, Universitätsklinikum,
Heidelberg, 10Medizinische Klinik5, Klinikum Nord, Nürnberg, 11Medizinische
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Background: Early assessment of molecular and cytogenetic response at 3
months of imatinib treatment has been shown to predict survival and might trig-
ger treatment intensification in slow responders at risk of treatment failure. The
use of Beta-Glucuronidase (GUS) as a reference gene allows a linear meas-
urement of high BCR-ABL transcript levels at diagnosis and after 3 months of
treatment. A ratio of 3 month and baseline levels might best reflect individual
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response kinetics. The linear transcript scale is a prerequisite for the optimiza-
tion of cut-off levels as predictive landmarks.
Aims: Evaluation of the prognostic significance of 1) BCR-ABL/GUS at diag-
nosis, 2) the individual reduction of transcripts given by (BCR-ABL/GUS at 3
months)/(BCR-ABL/GUS at diagnosis), 3) BCR-ABL/GUS at 3 months and 4)
the established 10% BCR-ABL/ABLISlandmark.
Methods: A total of 408 patients (pts) were investigated. 58 pts with imatinib
onset before initial blood sampling within the study were excluded from the
analysis. A total of 350 evaluable patients (median age 52 years, range 17-85,
42% female) were treated with an imatinib-based therapy consisting of imatinib
400 mg/d (n=84), imatinib 800 mg/d (n=146) and combinations of standard
dose imatinib with interferon alpha (n=101) and low-dose cytarabine (n=19).
Median follow-up was 4.8 years (range 1-10). Transcript levels of BCR-ABL,
ABL and GUS were determined by quantitative RT-PCR from initial samples,
taken before imatinib onset (“at diagnosis”) and 3 month samples. Only patients
expressing typical BCR-ABL transcripts (b2a2 and/or b3a2) were considered.
Disease progression was defined by the incidence of accelerated phase, blas-
tic phase or death from any reason. A landmark analysis was performed for pro-
gression-free survival (PFS) and overall survival (OS) after dichotomizing
patients by a cut-off with optimized hazard ratio and sensitivity.
Results: Disease progression was observed in 26 patients (7.4%), 18 of them
died (5.1%). The median BCR-ABL/GUS ratio was 15% at diagnosis (0.07-107)
and 0.70% at 3 months (0-84) reflecting a decline to the 0.05 fold (1.3 log
decline). With regard to the above described parameters the following findings
were observed: 1) At diagnosis no prognostic cut-off level could be identified.
2) A reduction to the 0.35-fold of the initial BCR-ABL transcript level at diagno-
sis (0.46 log reduction) was identified as single best cut-off according to a max-
imal hazard ratio (HR) of 6.4 for OS and separated a high-risk group of 64 pts
(18% of pts, 8-year PFS 77%, 8-year OS 80%) from a good-risk group of 286
pts (82% of pts, 8-year PFS 93%, 8-year OS 94%, P<0.001, respectively). 3)
At 3 months, four BCR-ABL/GUS cut-offs with comparably high hazard ratios
were identified: 6%, HR 5.6; 10%, HR 6.0; 14%, HR 6.5 and 21%, HR 7.0. The
6% cut-off was used for further analysis due to its superior sensitivity including
the largest proportion of high-risk patients. This optimized cut-off separated a
high-risk group of 86 pts (25% of pts, 8-year PFS 79%, 8-year OS 83%) from
a good-risk group of 264 pts (75% of pts, 8-year PFS 93%, 8-year OS 94%,
P<0.001, respectively). 4) When the established 10% BCR-ABLIS landmark at
3 months was investigated, 88 pts were high-risk (25% of pts, 8-year PFS 83%,
8-year OS 86%) and 262 good-risk (75% of pts, 8-year PFS 92%, 8-year OS
93%, P=0.007 for PFS, P=0.008 and HR=3.4 for OS).
Summary and Conclusions: The individual reduction of BCR-ABL transcripts
to the 0.35-fold of baseline levels and a 6% BCR-ABL/GUS cut-off at 3 months
identify patients at risk more precisely than the 10% BCR-ABLIS landmark.

Myelodysplastic syndromes - Clinical
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IS IT POSSIBLE TO CURE SEVERE APLASTIC ANEMIA REFRACTORY TO
IMMUNOSUPPRESSIVE THERAPY WITHOUT TRANSPLANT? A LONG
TERM FOLLOW UP ANALYSIS OF A PHASE II STUDY OF ELTROM-
BOPAG
R Desmond1,*, D Townsley1, M Olnes2, P Scheinberg3, B Dumitriu1, A Parikh4,
K Broder1, K Calvo5, C Wu6, N Young1, C Dunbar1
1Hematology, National Heart Lung and Blood Institute, Bethesda, 2Hematol-
ogy, Alaska Native Medical Center, Anchorage, United States, 3Hospital Sao
Jose - Hospital Beneficencia Portuguesa de Sao Paulo, Sao Paulo, Brazil,
4Eastern Regional Medical Center, Philadelphia, 5Laboratory Medicine, Nation-
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Background: About one quarter of patients with severe aplastic anemia are
refractory to immunosuppressive therapy. Management of this population is
challenging with no standard therapies available. Our group has shown that
eltrombopag has good efficacy with minimal toxicity in this setting (Olnes MJ
NEJM 2012; 367:11-19). In this pilot, phase II, non-randomized study patients
received eltrombopag at a dose of 50 mg with dose escalation every 2 weeks
to a maximum of 150 mg. The primary endpoint was improvement in blood
counts with defined responses for each lineage. Forty-four per cent (11/25) of
patients had a hematological response after 12-16 weeks, with responses in
all three lineages seen. The majority of responders became transfusion-inde-
pendent for platelets (9/11), 6 had erythroid responses with 3 patients previ-
ously dependent on red cell transfusion becoming transfusion -independent.
Nine of 11 responders had increased neutrophil counts.
Aims: The aim of this analysis is to report updated safety and efficacy data in
a larger patient cohort, and ask whether eltrombopag can be discontinued in
patients with severe aplastic anemia achieving robust count recovery.
Methods: This current analysis includes 37 patients with refractory severe
aplastic anemia, including 25 from the initial cohort and an additional 12
patients, enrolled in a second cohort of 18 patients, who have reached time to
response assessment. Patients reaching response criteria at 12-16 weeks
were offered continued therapy in an extended access study. Patients with
robust blood count recovery (platelets >50,000/ul, Hb >10 gr/dL in the absence
of RBC transfusion, and neutrophils >1,000/ul for more than 8 weeks) had
eltrombopag tapered and discontinued.
Results: Median age was 44 years (range 18-77). Median number of prior
courses of immunosuppression was 2 (range 2-4) and median time since last
immunosuppression was 10 months (range 6-55). Thirty-eight per cent (14/37
patients) had a response in at least one lineage: 10 patients had platelet
responses; 8 had erythroid responses, and 9 neutropenic patients had
increased neutrophil counts. One non-responder who had drug stopped pre-
maturely because of hepatitis B infection was retreated off protocol and attained
red cell- and platelet-transfusion independence. Of the 11 patients who entered
the extension study, 7 have and continue to maintain trilineage responses. We
discontinued study drug because of sustained and robust counts (platelets
>50,000uL, Hb >10 gr/dL in the absence of transfusion and neutrophils >1,000
for more than 8 weeks) in 4/7 patients and all have maintained stable counts
with a median follow up of 7.5 months (range 7-9) off drug. Five non-respon-
ders had cytogenetic evolution, all found at response assessment with 3 devel-
oping monosomy7, 1 trisomy 21, and 1 trisomy 8. A 77 year old male who was
enrolled in the extended access study with a non-robust response developed
monosomy 13 after 14 months on eltrombopag. Baseline reticulocytes counts
continued to be predictive of response (45.22 per cubic millimeter in respon-
ders vs. 24.45 per cubic millimeter in non-responders, P=0.015). There was no
increased reticulin noted in bone marrow biopsies performed at response
assessment and thereafter every 6 months on drug.
Summary and Conclusions: Eltrombopag is an effective treatment for refrac-
tory severe aplastic anemia. Continued exposure to drug may not be required
for a sustained remission in those with robust count recovery. As in all patients
with BM failure syndromes, serial BM biopsies are recommended to monitor for
cytogenetic or morphologic evolution. Patients treated with eltrombopag for
marrow failure states should be enrolled in clinical trials to allow data collec-
tion regarding risk of progression to clonal hematopoiesis. We are currently
investigating patients who evolved with comparative genomic hybridization to
assess whether unbalanced chromosomal abnormalities existed prior to treat-
ment. 
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A RANDOMISED STUDY OF LENALIDOMIDE (LEN) +/- EPO IN RBC
TRANSFUSION DEPENDENT (TD) IPSS LOW AND INT-1 (LOWER RISK)
MYELODYSPLASTIC SYNDROMES (MDS) WITHOUT DEL 5Q RESISTANT
TO EPO
A Toma1,*, S Chevret2, O Kosmider3, J Delaunay4, A Stamatoullas5, C Rose6,
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D Caillot11, K Laribi12, B de Renzis13, D Bordessoule14, B Slama15, L Sanhes16,
M Fontenay3, P Fenaux17, F Dreyfus3
1Hopital Henri Mondor, Creteil, 2Hopital Saint Louis, 3Hopital Cochin, Paris,
4CHU, Nantes, 5Centre Henri BECQUEREL, Rouen, 6Hôpital Saint Vincent de
Paul, Lille, 7CHU Purpan, Toulouse, 8Hôpital de la Cote Basque, Bayonne,
9CHU Brabois, Vandoeuvre, 10CHU, Nimes, 11CHU, Dijon, 12CHU, Le Mans,
13CHU, Clermont Ferrand, 14CHU, Limoges, 15CH, Avignon, 16CH, Perpignan,
17Hopital Avicenne, Bobigny, France

Background: ESAs, the first line treatments of anemia in non del 5q lower risk
MDS, yield only 40-50% responses. LEN gives RBC transfusion independence
(TI) in about 25% of ESA resistant (or relapsing) TD lower risk MDS without del
5q (Raza, Blood, 2008), and a gene expression signature can predict response
(Ebert, Plos Med 2008).
Aims: We randomized in this patient population LEN alone and LEN+EPO.
Methods: In this prospective multicenter open-label phase II study
(NCT01718379), lower risk MDS patients without del 5q, with TD (≥4 RBC units
during the previous 8 weeks (w)) and with ESA resistance or relapse after a
response were randomized between LEN alone, 10mg/d ¥ 21 d/4 w (L arm) or
LEN (same schedule)+EPO beta, 60 000 U/w (LE arm). The primary endpoint
was erythroid response (HI-E, IWG 2006 criteria) after 4 treatment cycles. Sec-
ondary objectives included identification of biomarkers of response.
Results: Between July 2010 and June 2012, 132 patients (pts, 66/arm), medi-
an age 73 (range 46-88), M/F: 88/44 were enrolled. Median TD was 6 RBC
units/8w (range 2-18). IPSS was Low in 45% and Int-1 in 55% pts. Pretreatment
characteristics did not differ between the 2 groups. All but 3 pts, who withdrew
consent (2L+1LE), were evaluable for response. In this ITT population, HI-E was
obtained in 15 pts (23.4%) in L arm and 26 (40.0%) in LE arm (RR=1.7,
P=0.043, chi2 test), and TI in 9 (14.1%) versus 16 (24.6%) pts (RR=1.7,
P=0.13). In the 99 pts who completed 4 treatment cycles, 41 achieved HI-E,
including 15/49 (30.6%) in L arm versus 26/50 (52.0%) in LE arm (P=0.03), and
TI in 9 (18.4%) versus 16 (32.0%) pts (RR=1.7, P=0.12). Side effects (cytope-
nias and 1 DVT/arm) were similar in the 2 arms. A 29-gene expression profile
signature predicting HI-E to L or LE, different from that previously published,
was identified and a polymorphism in the CRBN gene (Kosmider, submitted)
was significantly associated with HI-E in the entire cohort (P=0.034)
Summary and Conclusions: LEN+EPO yielded a significantly better erythroid
response than LEN alone in lower risk MDS patients with anemia resistant to
ESA alone. A gene expression signature and a CRBN gene polymorphism cor-
related with the erythroid response.

S1108

PLACEBO-CONTROLLED, RANDOMIZED, PHASE I/II TRIAL OF THE
THROMBOPOIETIN RECEPTOR AGONIST ELTROMBOPAG IN THROM-
BOCYTOPENIC PATIENTS WITH ADVANCED MYELODYSPLASTIC SYN-
DROMES OR ACUTE MYELOID LEUKEMIA
U Platzbecker1,*, R Wong2, A Verma3, C Abboud4, S Araujo5, T Chiou6,
J Feigert7, S Yeh8, K Götze9, N Gorin10, P Greenberg11, S Kambhampati12,
Y Kim13, J Lee14, R Lyons15, M Ruggeri16, V Santini17, G Cheng18, J Jang19,
C Chen20, S Dougherty21, F Mannino21, Y Kamel22, G Chan21, M Arning21,
N Stone21, A Giagounidis23
1Universitätsklinikum Carl Gustav Carus, Dresden, Germany, 2Prince of Wales
Hospital, Shatin, Hong Kong, 3Albert Einstein College of Medicine, Bronx,
4Washington University Medical School, St. Louis, United States, 5Hospital das
Clίnicas-UFMG, Sao Paulo, Brazil, 6Taipei Veterans General Hospital, Taipei,
Taiwan, 7Virginia Cancer Specialists, Arlington, United States, 8China Medical
University Hospital, Taichung, Taiwan, 9Technical University of Munich, Munich,
Germany, 10Hôpital Saint-Antoine, Paris, France, 11Stanford University Cancer
Center, Stanford, 12Kansas City VA Medical Center, Kansas City, United States,
13St. Mary’s Hospital, 14Asan Medical Center, Seoul, Korea, Republic of Korea,
15Cancer Care Centers of South Texas, San Antonio/US Oncology, San Anto-
nio, United States, 16San Bortolo Hospital, Vicenza, 17AOU Careggi, Universi-
ty of Florence, Florence, Italy, 18Chinese University of Hong Kong, Shatin,
Hong Kong, 19Samsung Medical Center, Seoul, Korea, Republic of Korea,
20National Taiwan University Hospital, Taipei, Taiwan, 21GlaxoSmithKline, Col-
legeville, United States, 22GlaxoSmithKline, Stockley Park, United Kingdom,
23Marienhospital, Düsseldorf, Germany

Background: Patients (pts) with advanced myelodysplastic syndrome (MDS)
or acute myeloid leukemia (AML) often develop platelet (plt) transfusion-
dependent thrombocytopenia. Eltrombopag (EPAG), an oral thrombopoietin
receptor agonist, increases plts in chronic immune thrombocytopenia, hepati-
tis C virus-associated thrombocytopenia, and severe aplastic anemia.
Aims: To evaluate the safety and tolerability of EPAG in thrombocytopenic pts
with advanced MDS and AML (primary end point). Secondary end points
include plt transfusions, plt response, and overall survival (OS).
Methods: Pts with relapsed/refractory MDS or AML ineligible for antileukemic
therapies, with 10%>50% bone marrow (BM) blasts and plts <30 Gi/L were
randomized 2:1 to EPAG 50 mg qd (increases q2 weeks in pts without a plt
response, up to 300 mg [150 mg for Asian pts]) or placebo (PLB) for 6 months.

Standard supportive care and disease-modifying treatments were permitted at
the investigator’s discretion.
Results: Overall, 98 pts were enrolled (EPAG: n=64; PLB: n=34). Most pts had
AML (Table 1) and received ≥1 prior antileukemic treatments, including
hypomethylating agents (EPAG: 24 [38%]; PLB: 11 [32%]) and chemotherapy
(EPAG: 10 [16%]; PLB: 3 [9%]). Most pts received the maximum dose (EPAG:
36 [56%]; PLB: 20 [59%]). Mean treatment duration was 102 days for EPAG and
78 days for PLB; 9 (14%) pts on EPAG continued treatment >6 mo versus 1 (3%)
pt on PLB. Twenty-one (33%) EPAG and 17 (50%) PLB pts died on therapy or
<30 days from the last dose; primary cause of death in both arms was underly-
ing disease. The most common (≥20% in the EPAG arm) adverse events (AEs)
on therapy +30 days were pyrexia, nausea, diarrhea, fatigue, decreased appetite,
and pneumonia. Serious AEs in ≥5% of pts in either arm included sepsis, pyrex-
ia, febrile neutropenia, and pneumonia. Hepatobiliary events were reported in 11
(17%) EPAG and 5 (15%) PLB pts; 3% (EPAG: 2; PLB: 1) reported thromboem-
bolic events. Of 26 pts with MDS (WHO criteria) at baseline, 14 (EPAG: 9; PLB:
5) had postbaseline BM examination results available; 8 (EPAG: 5 [56%]; PLB:
3 [60%]) of 14 pts developed BM blasts ≥20% during treatment. Plt transfusion
independence for ≥8 weeks was reported for 24 (38%) EPAG and 7 (21%) PLB
pts (P=0.0979). Ten (16%) EPAG and 9 (26%) PLB pts had ≥Grade 3 hemorrhag-
es (P=0.1472). More EPAG versus PLB pts started antileukemic/palliative treat-
ment during the study (26 [41%] versus 11 [32%], respectively), including
hypomethylating agents and salvage chemotherapy. Median OS was 27 weeks
for EPAG versus 15.7 weeks for PLB (hazard ratio=0.71, P=0.1931). During treat-
ment weeks 5-12, fewer pts receiving EPAG experienced clinically relevant throm-
bocytopenic events (plt counts <10 Gi/L, plt transfusions, or ≥Grade 3 hemorrhag-
ic events) per week than PLB (weighted average [range]: EPAG: 38%
[30%>48%]; PLB: 66% [56%>88%]).

Table 1.

Summary and Conclusions: EPAG ≤300mg was well tolerated in pts with
advanced MDS or AML. Pts treated with EPAG showed a trend toward fewer
plt transfusions, fewer ≥Grade 3 hemorrhages, and improved OS compared with
PLB. Additional studies with EPAG to evaluate potential antileukemic activity
in advanced MDS or AML are warranted.
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PROGNOSTIC VALUE OF DISTINCT ABERRANCIES IN ANTIGEN
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Background: Multiparameter flow cytometry (MFC) is increasingly used to
diagnose myelodysplastic syndromes (MDS). The prognostic impact of distinct
aberrancies in antigen expression remains to be clarified yet.
Aims: Evaluate the respective impact of distinct aberrancies in antigen expres-
sion on overall survival (OS) in pts with suspected MDS in relation to cytomor-
phology (CM) and cytogenetics (CG).
Methods: 804 pts with suspected MDS were analyzed in parallel by CM, CG
and MFC (median age 70 yrs, range 2-89; median OS 6.2 yrs, median follow-
up 3.2 yrs). Results of CM indicated MDS in 493 (61.3%) pts; in 170 (21.1%)
pts CM revealed evidence of dysplasia but which was not sufficient to diagnose
MDS; CM excluded MDS in 141 (17.5%) pts. Karyotypes were good/interme-
diate/poor according to IPSS in 684 (85.1%)/89 (11.1%)/31 (3.9%) pts. MFC
was performed following ELN recommendations (Westers, Leukemia 2012) in
myeloid progenitor cells (MPC), granulocytes, monocytes and erythroid cells.
MFC parameters included increased or decreased antigen expression, expres-
sion of normally not expressed antigens, aberrant expression pattern of anti-
gen pairs and expression of lymphatic antigens.
Results: The first set of analyses is based on the total of 804 pts, i.e. regard-
less of confirmation of MDS by CM. 11 MFC parameters were significantly
associated with OS: MPC >5% (P<0.001, hazard ratio (HR) 2.5), expression
of CD5 (P<0.001, HR 4.1), CD56 (P=0.043, HR 2.0), CD7 (P=0.015, HR 2.2)
in MPC; reduced side-scatter signal (P<0.001, HR 1.9), aberrant CD13/CD16
expression pattern (P=0.007, HR 1.4), aberrant CD11b/CD16 expression pat-
tern (P=0.003, HR 1.6), CD56 expression (P<0.001, HR 2.1), reduced CD33
expression (P=0.018, HR 1.6) in granulocytes; CD56 expression (P<0.001,
HR 1.6) in monocytes; reduced CD71 expression (P<0.001, HR 2.1) in erythroid
cells. A flow score was devised calculating for each pt the sum of all HRs for
the respective parameters found positive. Pts were separated into 4 groups:
group 1 (n=263 pts), score of 0; group 2 (n=259), score >0 and below the medi-
an (2.1); group 3 (n=149), score above the median and below the 75th per-
centile (5.0); group 4 (n=133), score above the 75th percentile. 4-yr-OS in
groups 1/2/3/4 was 82.4%/67.1%/54.7%/36.2%, respectively (P=0.001 1 vs2,
P=0.022 2 vs3, P=0.003 3 vs4, P<0.001 all other comparisons). Cox analysis
of MFC score revealed a significant association with OS (P<0.001, HR 1.4 per
group). Other parameters univariately related to OS were: diagnosis of MDS
by CM (P<0.001, HR 2.2),% bone marrow blasts by CM (P<0.001, HR 1.9 per
10% increment), cytogenetic IPSS-group (P<0.001, HR 5.1 per group), WBC
count (P<0.001, HR 1.2 per 10 G/L increment), hemoglobin level (P<0.001, HR
0.8 per g/L), platelet count (P<0.001, HR 1.4 per 100 G/L increment), and age
(P<0.001, HR 1.5 per decade). Multivariate Cox analysis including flow score
and established diagnostic markers as covariates revealed an independent
impact on OS for all of them: flow score (P<0.001, HR 1.3), diagnosis of MDS
by CM (P=0.003, HR 1.4), bone marrow blasts by CM (P=0.015, HR 1.4), and
cytogenetics (P<0.001, HR 2.9). The flow score was still indenpendently relat-
ed to OS when age and peripheral blood counts were included as covariates.
The second set of analyses was performed in subgroups of patients accord-
ing to results of CM. In cases with MDS proven by CM flow score was confirmed
independently associated with OS (P=0.001, HR 1.2). Interestingly, even in cas-
es with signs of dysplasia by CM, which are not sufficient to diagnose MDS,
the 4 groups derived from the flow score differed significantly in OS (2-year-
OS 85.9%/76.4%/73.0%/62.9%, P=0.024), Furthermore, multivariate analysis
confirmed the independent impact of the flow score on OS (P=0.016, HR 1.3)
within this cohort.
Summary and Conclusions: MDS-related findings by MFC in MDS provide
prognostic information not just in pts with MDS proven by CM but also in a com-
prehensive cohort of pts being diagnosed for suspected MDS. Furthermore,
even in pts with evidence of dysplasia not sufficient to diagnose MDS by CM
a prognostic impact of MFC was demonstrated. This data thus suggests to
integrate MFC into the diagnostic work-up of pts with suspected MDS.
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ELTROMBOPAG FOR THE TREATMENT OF THROMBOCYTOPENIA OF
LOW AND INTERMEDIATE-1 IPSS RISK MYELODYSPLASTIC SYN-
DROMES: RESULTS OF A PROSPECTIVE, RANDOMIZED, TRIAL 
E Oliva1,*, V Santini2, G Zini3, G Palumbo4, A Poloni5, A Cortelezzi6,
F Rodeghiero7, M Voso8, A Molteni9, G Sanpaolo10, A Liberati11, F Morabito12,
E Balleari13, S Impera14, F Salvi15, M Spiriti16, A Marino1, F Rodà1, C Alati17,
F Ronco1, F Raimondo14, P Leoni18, G Alimena19, G Fioritoni20, R Latagliata21,
F Nobile1
1Hematology, A.O. Bianchi-Melacrino-Morelli, Reggio Calabria, 2Hematology,
A.O. Universitaria Careggi, Firenze, 3Struttura Complessa di Emotrasfusione,
Policlinico Agostino Gemelli, Roma, 4Hematology, Ospedale Ferrarotto, Cata-
nia, 5Hematology, Ospedale Riuniti, Ancona, 6Hematology, IRCCS Ospedale
Maggiore Policlinico, Milano, 7Hematology, Ospedale San Bortolo, Vicenza,
8Hematology, Policlinico Gemelli, Roma, 9Hematology, Ospedale Niguarda,
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L’Annunziata, Cosenza, 13Hematology, Università degli Studi di Genova, Gen-
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t’Andrea, Rome, 17Hemaology, A.O. Bianchi-Melacrino-Morelli, Reggio Cal-
abria, 18Hematology, Ospedali Riuniti, Ancona, 19Hematology, Policlinico Uni-
versitario Umberto I, Roma, 20Hematology, Ospedale Civile, Pescara, 21Hema-
tology, Policlinico Universitario Umberto I, Rome, Italy
Background: Low and Int-1 International Prognostic Scoring System (IPSS)
risk MDS patients may experience severe thrombocytopenia associated with
risk of hemorrhage. Eltrombopag is an oral agonist of the thrombopoetin-recep-
tor (TPO-R) indicated for treating chronic immune thrombocytopenic purpura.
Eltrombopag’s potential in increasing PLT counts in lower risk MDS has not
been evaluated. We present interim results of a Phase II, multicentre, prospec-
tive, placebo-controlled, single-blind study (EQoL-MDS).
Aims: Primary endpoints are safety and efficacy of eltrombopag in low and
intermediate-1 IPSS risk. Secondary endpoints include changes in quality of
life (QoL), PLT transfusion requirement, incidence and severity of bleeding, and
survival. 
Methods: Adult patients (N=171) are being included if: PLT<30 Gi/L; ECOG
performance status <4; ineligible for, relapsed or refractory to other treatments;
and naive to TPO-R agonists. Eltrombopag/placebo (2:1) will be administered
at a 50 mg daily starting dose with 50 mg increases every 2 weeks to maximum
300 mg to target PLT 100 Gi/L. Dose interruptions or reductions are required
for PLT >200 Gi/L or adverse events. PLT response is defined as Response
(R) if: 1) baseline PLT>20 Gi/L: absence of bleeding and PLT≥50Gi/L; 2) base-
line PLT<20 Gi/L: PLT>20 Gi/L and increase by at least 100%, not due to PLT
transfusions; and Complete Response (CR) if PLT≥100 Gi/L and absence of
bleeding. Peripheral and bone marrow blood morphology (centralized and blind)
and cytogenetics are performed throughout the study. QoL scores are evalu-
ated by EORTC QLQ-C30 and QOL-E instruments.
Results: Thirty-one patients (21 on eltrombopag–Arm A), have been random-
ized and 5 are in screening at the time of this report. Mean age is 66 (SD 12)
years, male/female 18/13. Baseline mean PLT count was 16 (SD 8) Gi/L. Three
cases in Arm A and 1 in Arm B had significant bleeding requiring PLT transfu-
sions. Fifteen patients have reached a 12-week follow-up: 12 out of 15 cases
in Arm A have obtained PLT responses at median 100 mg dosing associated
with disappearance of bleeding and PLT transfusion independence. There
were no responses in Arm B. At 12 weeks, PLT count increased from baseline
by mean 64 (SD 77) Gi/L (P=0.006) in Arm A versus no significative changes
in Arm B. Fatigue and general QoL improved significantly from baseline in Arm
A. Grade III-IV unrelated adverse events occurred in 4 patients in Arm A (infec-
tious complications, arthritis, heart diseae). Bone marrow blasts reduced in 3
cases during treatment in Arm A, versus 2 progressions in Arm B. 
Summary and Conclusions: Preliminary results in low and Intermediate-1
risk IPSS MDS patients with thrombocytopenia suggest safety and efficacy of
eltrombopag in terms of response rates and improvements in quality of life. 
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LONG-TERM OUTCOMES FROM A PHASE 3 STUDY COMPARING RUX-
OLITINIB WITH BEST AVAILABLE THERAPY (BAT) FOR THE TREAT-
MENT OF MYELOFIBROSIS (MF): A 3-YEAR UPDATE OF COMFORT-II
A Vannucchi1,*, F Cervantes2, D Niederwieser3, A Sirulnik4, V Stalbovskaya5,
M McQuitty6, R Levy7, F Passamonti8, T Barbui9, H Gisslinger10, L Knoops11,
C Harrison12, G Barosi13, J Kiladjian14
1University of Florence, Florence, Italy, 2Hospital Clínic, IDIBAPS, Barcelona,
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7Incyte Corporation, Wilmington, DE, United States, 8Ospedale di Circolo e
Fondazione Macchi, Varese, 9A.O. Ospedali Riuniti di Bergamo, Bergamo,
Italy, 10Medical University of Vienna, Vienna, Austria, 11Cliniques Universi-
taires Saint-Luc and de Duve Institute, Université catholique de Louvain, Brus-
sels, Belgium, 12Guy’s and St. Thomas’ NHS Foundation Trust, London, Unit-
ed Kingdom, 13IRCCS Policlinico San Matteo Foundation, Pavia, Italy, 14Hôpi-
tal Saint-Louis et Université Paris Diderot, Paris, France

Background: Ruxolitinib is a potent JAK1/JAK2 inhibitor that has demonstrat-
ed rapid and durable improvements in splenomegaly, MF-related symptoms
and quality of life in the 2 phase 3 COMFORT studies. COMFORT-II is a ran-
domized, open-label study comparing ruxolitinib with BAT in patients (pts) with
MF. Two-year follow-up of COMFORT-II confirmed that spleen volume reduc-
tions were sustained and ruxolitinib treatment remained tolerable with long-term
use. This 3-year follow-up presents longer-term survival data and updates the
long-term efficacy and safety findings of COMFORT-II.
Aims: To update the efficacy and safety findings of COMFORT-II with 3 years
of follow-up (cutoff date: 01 Dec 2012).
Methods: Patients (n=219) with intermediate-2 or high-risk MF were random-
ized (2:1) to receive ruxolitinib (15 or 20 mg bid, based on baseline platelet
count [100-200 or >200×109/L, respectively]), or BAT. Efficacy results are
based on an intention-to-treat analysis. A spleen response was defined as a
reduction ≥35% from baseline in spleen volume; a loss of response was defined
as a spleen volume increase >25% over on-study nadir that was no longer a
≥35% reduction from baseline. Overall survival was estimated using the Kaplan-
Meier (KM) method.

456 | haematologica | 2013; 98(s1)

18th Congress of the European Hematology Association



Results: After 3 years (median follow-up, 151 wk), 45.2% of patients in the rux-
olitinib arm remain on treatment. All patients randomized to BAT discontinued
treatment: 45 pts (61.6%) crossed over to receive ruxolitinib with 22 (48.9%) of
these pts ongoing in the extension phase. Primary reasons for study discontin-
uation were AEs (16.4%) and disease progression (15.1%) in the ruxolitinib arm
and withdrawal of consent and other (12.3% each) with BAT. The median dura-
tion of exposure was 136 wk to ruxolitinib (randomized and extension phases)
and 45 wk to BAT (randomized treatment only). Overall, 75 pts (51.4%) treat-
ed with ruxolitinib achieved a ≥35% reduction from baseline in spleen volume,
and 6 of these pts achieved a ≥35% reduction after the primary analysis at 48
wk. Reductions in spleen volumes were sustained with continued ruxolitinib
therapy (median duration not yet reached; Figure 1). Overall, 51 patients died:
29 (19.9%) in ruxolitinib arm and 22 (30.1%) in BAT arm; there was a 52%
reduction in risk of death in the ruxolitinib arm compared with BAT (HR=0.48;
95% CI, 0.28-0.85; log-rank P=.009 [unadjusted for multiple comparisons]; Fig-
ure 2). The estimated probability of being alive at 144 wk was 81% in ruxoli-
tinib arm and 61% in BAT arm. With longer treatment duration (median expo-
sure: ruxolitinib, 136 wk; BAT, 45 wk), there were no newly reported or unex-
pected AEs among those that were most common. Consistent with ruxolitinib’s
mechanism of action and previous reports, the most common AEs were ane-
mia (ruxolitinib, 50.0%; BAT, 16.4%) and thrombocytopenia (50.7%; 13.7%).
The most common non-hematologic AEs were peripheral edema (ruxolitinib,
36.3%; BAT, 28.8%), diarrhea (32.2%; 17.8%), asthenia (24.0%; 12.3%), dys-
pnea (23.3%; 20.5%), pyrexia (24.0%; 9.5%) and fatigue (23.3%; 11.0%). Five
(3.5%) pts and 4 (5.5%) pts developed leukemia in the ruxolitinib and BAT
arms, respectively.

Figure 1. Kaplan-Meier analysis of maintenance of spleen response with
Ruxolitinib treatment.

Figure 2. Kaplan-Meier analysis of overall survival.

Summary and Conclusions: This long-term analysis shows that ruxolitinib
continues to be well tolerated and provides rapid and durable reductions in
splenomegaly that are sustained for ≥3 years of treatment. Ruxolitinib-treated
patients showed a longer survival over those receiving BAT, consistent with the
survival advantage observed in previous analyses of COMFORT-II (Cervantes
et al. Blood. 2013) and COMFORT-I (Verstovsek et al. NEJM. 2012).

Myeloproliferative neoplasms - Clinical
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IMETELSTAT: A NOVEL APPROACH WITH ROBUST HEMATOLOGIC AND
MOLECULAR RESPONSES IN A PHASE 2 STUDY IN PATIENTS WITH
ESSENTIAL THROMBOCYTHEMIA (ET) WHO ARE REFRACTORY OR
INTOLERANT TO PRIOR THERAPY
G Baerlocher1,*, E Leibundgut1, G Spitzer2, O Ottmann3, O Odenike4, A Röth5,
M McDevitt6, S Verstovsek7, K Nishimoto8, C Ayran8, T Shih8, X Wang8,
D Morfeld8, D Snyder9
1Hematology, University Hospital and University of Bern, Bern, Switzerland,
2Upstate Oncology Associates, Greenville, SC, United States, 3Hematology and
Oncology, Johann Wolfgang Goethe Universität, Frankfurt, Germany, 4Universi-
ty of Chicago, Chicago, IL, United States, 5University of Duisburg-Essen, Essen,
Germany, 6The Johns Hopkins University, Baltimore, MD, 7University of Texas
MD Anderson Cancer Center, Houston, TX, 8Geron Corporation, Menlo Park, CA,
9Hematology and HCT, City of Hope, Duarte, CA, United States

Background: Myeloproliferative neoplasms (MPNs), such as essential throm-
bocythemia (ET), are driven by neoplastic progenitor cells. Telomerase is upreg-
ulated in neoplastic progenitor cells and sustains indefinite replication. Imetel-
stat is a first in class, potent, specific inhibitor of telomerase. In vitro studies sug-
gest that imetelstat selectively inhibits spontaneous CFU-megakaryocyte
growth from the blood of pts with ET but not from healthy individuals. In addi-
tion, imetelstat inhibited the proliferation of neoplastic clonogenic cells in ET pts.
An update of the ongoing phase 2 study is presented here.
Aims: Primary endpoint was best overall hematologic response (HR) with com-
plete response (CR) and partial response (PR) defined as platelet (plt) counts
≤400E3/µl and ≤600E3/µl (or >50% reduction from baseline), respectively, for ≥4
consecutive weeks (wks) in the absence of new thromboembolic events. A key sec-
ondary endpoint was molecular response (MR), which includes measurement of
the JAK2V617F allele burden by allele-specific quantitative real-time PCR.
Methods: This study enrolled pts with ET who had failed or were intolerant to
≥1 prior therapy, or refused standard therapy. During the induction phase, pts
were treated with imetelstat 7.5 mg/kg or 9.4 mg/kg IV weekly until attainment
of plt count approximately 250-300E3/µl. Maintenance phase was then com-
menced with dosing titrated to plt count.
Results: As of 11 Jan 2013, 18 pts with ET were enrolled of which 16 (7
JAK2V617F-positive pts) were treated. Median age and yrs since initial diagnosis
were 60 yrs and 7.2 yrs, respectively. Median initial plt count was 832E3/µl (range
521-1359E3/µl). Best overall HR was 87.5%, with 14 of 16 pts achieving con-
firmed HR (13 CR, 1 PR) after a median of 6.1 wks (range 5.1-14.1 wks). Both pts
without HR received ≤3 cycles of imetelstat. Hematologic disease progression
(PD) is defined as having plt count >600E3/µl for 2 consecutive cycles on the
maximum 11.7 mg/kg/wk dose. Despite some fluctuations in plt count, 15 of 16
pts remain on imetelstat therapy (median time 33.1 wks) without PD, including five
pts with >1 yr of treatment. Dosing frequency on maintenance therapy was gen-
erally reduced with time. A decrease in JAK2V617F allele burden was observed
in 6 of 7 JAK2-positive pts (see Table 1). Five pts had a partial MR (≥50% reduc-
tion of JAK2V617F allele burden from baseline) with a 2-22 fold decrease within
3 months. One pt reached a partial MR after 12 months and no pt lost partial MR
(up to 1.5 yrs treatment) despite less frequent imetelstat dosing. Long-term admin-
istration of imetelstat was generally well tolerated. Common adverse events report-
ed were mild to moderate gastrointestinal toxicities, cytopenias, and fatigue. Ear-
ly onset self-limiting grade 1 increases in alanine aminotransferase were often
observed with concurrent grade 1 increases in aspartate aminotransferase, though
the latter often persisted with treatment. With longer dosing new onset grade 1
increases in alkaline phosphatase were observed in 7 of 16 pts, associated with
unconjugated hyperbilirubinemia (up to grade 2) in 4 pts.

Table 1.
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Summary and Conclusions: Imetelstat induced rapid and complete HR in 13
of 16 pts with ET who failed or were intolerant to conventional therapies while
having acceptable safety and tolerability. All pts who achieved HR continue on
imetelstat without PD. Six of 7 pts with JAK2V617F achieved and maintained
a partial MR throughout treatment, confirming durable inhibition of the neo-
plastic clonogenic cells. Therefore, telomerase inhibition by imetelstat could
have the potential to modify the underlying biology of MPNs. Additional and new
data on pts with ET and polycythemia vera, respectively, will be presented
from this ongoing study.

S1113

UPDATED RESULTS FROM A RANDOMIZED PHASE 2 DOSE-RANGING
STUDY OF THE JAK2-SELECTIVE INHIBITOR SAR302503 IN PATIENTS
WITH INTERMEDIATE-2 OR HIGH-RISK MYELOFIBROSIS (MF) 
M Talpaz1,*, C Jamieson2, N Gabrail3, C Lebedinsky4, G Gao4, A Patki4, F Lui4,
A Tefferi5, A Pardanani5
1Comprehensive Cancer Center, University of Michigan, Ann Arbor, 2Depart-
ment of Medicine, Moores UCSD Cancer Center, La Jolla, 3Gabrail Cancer
Center, Canton, 4Sanofi Oncology, Cambridge, 5Division of Hematology,
Department of Internal Medicine, Mayo Clinic, Rochester, United States

Background: We previously reported that treatment with 3 cycles of the JAK2-
selective inhibitor SAR302503 at doses of 300, 400, or 500 mg reduced
splenomegaly and disease-related symptoms with acceptable toxicity in
patients with MF enrolled in a phase 2 study (NCT01420770; Blood
2012;120:21 Abs 2837).
Aims: We assessed efficacy and safety in this study after 6 treatment cycles
(24 weeks).
Methods: Patients ≥18 years old with intermediate-2 or high-risk primary, post-
polycythemia vera, or post-essential thrombocythemia MF and splenomegaly
(length ≥5 cm by palpation) were eligible. SAR302503 was administered oral-
ly, once daily as consecutive 4-week cycles until disease progression or unac-
ceptable toxicity. Spleen response (≥35% reduction in spleen volume vs base-
line) was assessed by MRI/CT with blinded independent central review. Symp-
tom response was defined as either a 2-point improvement or resolution of the
symptom. All patients provided written informed consent.
Results: A total of 31 patients were enrolled (300 mg n=10; 400 mg n=10; 500
mg n=11). Risk status was balanced in all but the 300 mg group (70% high risk).
Most patients were JAK2V617F positive (90%) and blood transfusion inde-
pendent (81%). Spleen response rates at the end of 6 cycles of treatment (sec-
ondary endpoint) were 30% (3/10) in the 300 mg group, 60% (6/10) with 400
mg, and 55% (6/11) with 500 mg compared with end of cycle (EOC) 3 rates of
30%, 50%, and 64%, respectively. One patient in the 500 mg group who had
a spleen response at EOC 3 (39% reduction) but not at EOC 6 (25% reduc-
tion) had dose reductions to 200 mg due to anemia. The median number of
cycles was 13 (range 2–17) and 24 patients have been on treatment for >12
months. SAR302503 reduced baseline constitutional symptoms at EOC 3 in all
dose groups, with the greatest symptom responses seen for night sweats in
14/15 patients (93%), itching 10/14 (71%), early satiety 10/18 (56%), and
abdominal pain 10/18 (56%). Most common adverse events across all doses
were anemia and diarrhea, with grade 3/4 rates of 58% and 13%, respective-
ly. The incidence of diarrhea tended to decrease after the first 2 treatment
cycles. The rate of grade 3/4 thrombocytopenia was 16%. There was no grade
3/4 neutropenia. There have been no reports of withdrawal syndrome after
stopping SAR302503. Median JAK2V617F allele burden was 93% at base-
line, 87% at EOC3, and 78% at EOC 6 in 19/26 patients with all available sam-
ples. The expression of 22 of 97 cytokines was significantly regulated (≥1.5-
fold difference; P<0.05) after cycle 1.
Summary and Conclusions: In this phase 2 trial, continued treatment with
SAR302503 was associated with clinically meaningful reductions in
splenomegaly. SAR302503 was generally well tolerated in this trial and adverse
events were consistent with the known safety profile. Updated symptom and
long-term outcome data will be reported at the meeting.

S1114

LONG-TERM OUTCOMES IN 62 PATIENTS TREATED WITH PEGYLATED
INTERFERON ALPHA2A: EXPERIENCE OF THE FIM.
J Ianotto1,*, F Boyer-Perrard2, E Gyan3, K Laribi4, P Cony-Makhoul5,
J Demory6, B De Renzis7, C Dosquet8, J Rey9, L Roy10, B Dupriez11,
L Knoops12, L Legros13, M Malou14, P Hutin15, D Ranta16, M Schoenwald17,
J Abgrall18, J Kiladjian19
1Service d’Hématologie, Institut de Cancéro-Hématologie du CHRU de Brest,
Brest, 2Service des Maladies du Sang, CHU Angers, Angers, 3Hématologie
Thérapie Cellulaire, CRU de Cancérologie HS Kaplan, Tours, 4Service d’Hé-
matologie, CH le Mans, Le Mans, 5Service d’Hématologie, CH Annecy, Anne-
cy, 6Service d’Hématologie, Hopital St Vincent de Paul, Lille, 7Service d’Hé-
matologie, CHU Clermont-Ferrand, Clermont-Ferrand, 8Département des Bio-
thérapies, Hopital St Louis, Paris, 9Département d’Hématologie, Institut Pao-
li-Calmettes, Marseille, 10Service des Maladies du Sang, CHU la Mileterie,

Poitiers, 11Service d’Hématologie Clinique, CHU de Lens, Lens, France, 12Ser-
vice d’Hématologie, Université Catholique de Louvain, Louvain, Belgium, 13Ser-
vice d’Hématologie, CHU de Nice, Nice, 14Service de Médecine Interne, CH
de Morlaix, Morlaix, 15Service de Medecine Interne, CH de Quimper, Quimper,
16Département d’Hématologie, Hop Univ de Nancy, Nancy, 17Service d’Héma-
tologie, Hopital la Source, Orleans, 18Laboratoire d’Hématologie, Hopital de la
Cavale Blanche, CHRU de Brest, Brest, 19Centre d’Investigation clinique, Hopi-
tal St Louis, Paris, France

Background: To date, the only curative treatment for patients with myelofibro-
sis is still allogeneic stem cell transplantation. Few of palliative therapies could
act on both proliferative and cytopenic phases of the disease. Pegylated Inter-
feron a2a (Peg-Ifn a2a) seemed able to do so (Ianotto et al, 2009 and Ianotto
et al, 2013 under submission). In a recent study, the French Intergroup of
Myeloproliferative Diseases (FIM) proved the real efficiency of Peg-Ifn a2a by
proceeding of an analysis of FIM (France Intergroupe des Syndromes Myélo-
prolifératifs) cases.
Aims: We reported here the long-term analysis of 62 identified patients treat-
ed for primary or secondary myelofibrosis and treated with Peg-Ifn a2a.
Methods: From December 2006 to April 2011, we identified 62 patients treated
with Peg-Interferon-a2a in 19 different French and Belgian centres affiliated to
the FIM. Characteristics of the patients were collected at diagnosis, clinical and
biological parameters were collected every 3 months: doses of Ifn, palpable
spleen size, constitutional symptoms, transfusion needs, leukocytes, myelemia,
haemoglobin, platelets, circulating CD34+ cells, erythroblasts and quantification
of JAK2V617F allele burden. Responses were assessed by the International Work-
ing Group for Myelofibrosis Research and Treatment criteria (IWG-MRT).
Results: The patients were aged from 33 to 81 years at the beginning of the
Peg-Ifn a2a and were 36 males and 26 females. Twenty-nine of them were pri-
mary myelofibrosis, 19 were post-PV and 14 post-ET myelofibrosis. Forty
patients were JAK2V617F positive. Forty-two patients received previous cytore-
ductive treatment (almost hydroxyurea). Concerning the best global results
obtained, the reduction of the spleen size was observed in 46% (with 50% of
complete response: CR), the debiliting symptoms disappeared in 82%, leuko-
cytes abnormalities were reduced from 73% (100% of CR), anaemia was
reduced in 64% (91% of CR), platelets abnormalities were reduced from 78%
(90% of CR). The median duration of the study was 34.5 months for the glob-
al population and 26.5 months for patients still on therapy. At the time of the
study-point, 25 patients were still under Peg-Ifn a2a among the 42 patients still
alive. Twenty patients died during the study, almost from GVHd (5), evolution
of myelofibrosis (4) or acute leukaemia (4). Among the 25 patients still under
Peg-Ifn a2a, we did not seen any global CR because of the absence of bone
marrow biopsy (at this time), we observed 40% of PR, 30% of CI and 15% of
SD. Thirty-seven patients stopped the drug due to evolution of myelofibrosis
(43%), cytopenia (16%) or psychiatric side effects (16%). The initial median
dose of Peg-Interferon-a2a was 135µg/wk and decreased to 45µg/wk at the
time of the evaluation.
Summary and Conclusions: We report here the results of the largest study
of patients with primary and secondary myelofibrosis treated with Peg-Ifn a2a.
We could observe that this drug is effective and safety in this indication, even
for old patients. The positive effects could be maintained over years.

S1115

SYNERGISTIC EFFECT OF RUXOLITINIB AND PANOBINOSTAT TO
OVERCOME DRUG RESISTANCE RELATED TO BM STROMA MICROEN-
VIRONMENT IN PHILADELPHIA-NEGATIVE MYELOPROLIFERATIVE
NEOPLASMS
B De Angelis1,*, C Quintarelli1, S Errichiello1, S Caruso1, N Esposito1, M Raia2,
N Pugliese3, G Battipaglia3, V Martinelli3, F Pane3
1Dipartimento di Medicina Clinica e Chirurgica, University of Naples Federico
II, Italy, 2Medicina Molecolare e Biotecnologie Mediche, Ceinge - Biotecnolo-
gie Avanzate, 3Dipartimento di Medicina Clinica e Chirurgica, University of
Naples Federico II, Italy, Operative Unit of Haematology-II Policlinico Naples,
Naples, Italy

Background: The JAK2V617F constitutively deregulate signaling of the
JAK/STAT pathway conferring proliferative and survival advantages in the
chronic Phneg.veMyeloproliferative Neoplasms (MPNs). MPNs do not evolve
merely from hematopoietic progenitor cells intrinsic defects; rather they are
heavily influenced by genetic and epigenetic events affecting the Bone Marrow
(BM) niche. Many drugs target different pathways critical for MPN develop-
ment, like JAK inhibitorruxolitinib, known to decrease spleen size and alleviate
constitutional symptoms in myelofibrosis (MF). Other drugs work through
remodeling of chromatin with a key role in epigenetics, like the pan-histone
deacetylase inhibitor panobinostat. This drug in phase I study for patients with
MF, showed to be clinically active, regardless of JAK2 V617F status.However
several lines of evidence suggest that in MF, stromal cells are primed by the
malignant hematopoietic clone, which, in turn, influences the stroma to create
a “favorable” pathologic microenvironment that nurtures and protects the malig-
nant cells. Then, humoral factors secreted by BM niche, may protect MPNs
clones from JAK2 or HDAC inhibitortherapy. 
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Aims: In this study, we evaluate whether combination therapy with HDAC and
JAK2 inhibitors has a potential value to overcomethe “protective effects” of the
stroma BM on MPN cell lines or primary CD34+ progenitor cells derived from
MPN patients. 
Methods: JAK2V617F tumor cell lines HEL and SET2 were maintained in cul-
ture with RPMI medium, defined as regular media (RM). The human stroma cell
line HS-5 serum-free supernatant, named HS5/Stroma Conditioned
Media(HS5/SCM), was used to mimic BM microenvironment. Cell lines were
incubated for 72hrs in the presence of panobinostat or/and ruxolitinib before the
specified analysis. Apoptotic rate was evaluated by Annexin-V staining. Cell
cyclewas assessed by BRdU Assay. IC50 was calculated based on the level
of viable cells residual after treatment with increasing doses of drugs in the pres-
ence or absence of HS-5/SCM.
Results: Treatment with panobinostat or ruxolitinib induced a significant apop-
tosis in SET2 and HEL cells in a dose-dependent manner. Indeed, when SET2
cells are treated with 30nM panobinostat or 300nM ruxolitinib in the presence
of HS-5/SCM, the drug-related apoptosis is significantly reduced (40% ±18%
and 30%±8%, respectively) respect to cell line treated in RM (79% ±15% and
58%±12%, respectively; P<0.05). Similar results have been achieved for HEL
cell line. Serial dilutions of HS-5/SCM, ranging from 50% to 0.1%, showed that
the resistance was dose dependent. The IC50 of SET2 cells treated with
panobinostat or ruxolitinib is significantly increased in the presence of HS-
5/SCM (32nM and 1261nM, respectively) versus the IC50 in RM (15nM and
281nM, respectively). Co-treatment of panobinostat and ruxolitinib strongly syn-
ergize, increasing SET2 (96%±1%) and HEL (73%±5%) apoptosis, regardless
HS5/SCM exposition. Finally co-treatment of MPN-CD34+ cells with panobino-
stat and ruxolitinib strongly decrease CFU counting in a stroma-independent
manner.
Summary and Conclusions: Disrupting the cross-talk between the malignant
clone and its BM milieu is an attractive therapeutic strategy in MPNs. Here, we
present evidence that, combination therapy with HDAC and JAKinhibitors has
a potential value to overcomethe “protective effect” of the stroma BM on the
JAK2V617F cells.

Non-Hodgkin lymphoma - Biology

S1116

GENETIC ANALYSIS OF SPLENIC MARGINAL ZONE LYMPHOMAS
REVEALS NOVEL CHANGES IN PATHWAYS IMPLICATED IN CARCINO-
GENESIS
M Parry1,*, M Rose-Zerilli1, J Gibson2, H Parker1, Z Davis3, A Gardiner3,
J Forster1, S Ennis2, R Walewska3, A Collins2, D Oscier1, J Strefford1
1Cancer Sciences, 2Human Development and Health, University of Southamp-
ton, Southampton, 3Pathology, Royal Bournemouth Hospital, Bournemouth,
United Kingdom

Background: The pathogenesis of Splenic Marginal Zone Lymphoma (SMZL)
remains largely unknown. Deletions and mutations in TP53, as well as deletions
of 7q and gains of 3q, are recurrent in SMZL but their role in disease pathogen-
esis and their clinical significance remains unclear. Recent whole exome
sequencing (WES) studies have identified recurrent mutations in key pathways,
and most notably NOTCH2 mutations in >25% of patients. These studies are
based on small, heterogeneous discovery cohorts, and therefore only captured
a fraction of the genomic lesions present in SMZL. Considerable research there-
fore remains necessary to accurately describe the genetic landscape of SMZL. 
Aims: To identify novel somatic mutations in a biologically-homogeneous (7q
abnormalities and/or IGHV1-2*04 usage) cohort of eight SMZL patients.
Methods: High molecular weight genomic tumour DNA was extracted from
purified peripheral blood lymphocytes or spleens, and matched with germ-line
DNA from saliva. PCR for each patient’s clonal IGHV-sequence was used to
ensure germ-line DNA purity. WES (Agilent SureSelect enrichment and Illumi-
na HiSeq2000 sequencing) and copy number profiling (Affymetrix SNP6.0)
were performed. Sequence reads were aligned to the human reference genome
(Hg19, Novoalign), then merged and compiled (SAMtools), prior to removal of
duplicate reads (Picard). Finally, non-synonymous somatic variants were iden-
tified (Varscan 2), prioritised (somatic P-value), and annotated against the COS-
MIC, dbSNP and 1000 genomes databases using Annovar. The presence of
somatic variants was confirmed using Sanger sequencing. 
Results: Our analysis identified 74 somatic variants, including 66 non-synony-
mous or frame-shift mutations and eight splice-site mutations, with an average
of 9/patient (2-17). Copy number analysis revealed 28 somatic copy number
alterations, with an average of 3.5/tumour (0-9/tumour). Two gains of 3q (28.5Mb;
170.8-199.3) and a trisomy 12 were also found. A 12.2Mb MDR was identified at
7q32.3-34 (130.6-142.8) in seven patients. We identified mutations in several
genes previously reported in SMZL, such as MAP3K14 [n=2], NOTCH2 [n=1] and
TNFAIP3 [n=1]. Importantly, our study identified two novel recurrently mutated
genes, CREBBP and CBFA2T3, both in two cases. The CREB binding-protein,
CREBBP, is involved in chromatin remodelling and transcription factor recogni-
tion, and the same mutation (Y1450C) occurs in other lymphoma subtypes.
CBFA2T3 is a core-binding factor that facilitates transcriptional repression and is
targeted by the t(16;21) translocation in AML. We also identified mutations in
BRPF1, FAT4, SDK1, TRPM6 and AMOTL1 in single cases that can now be con-
sidered recurrent, as they have also been observed in other studies [JEM (2012);
209(9): 1553-63/1537-51]. Pathway analysis identified involvement of MAPK sig-
nalling (MAP3K14, FLNC, CACNA1E), cell cycle control (CREBBP, CUL1) and
Notch signalling (NOTCH2, NOTCH4). 
Summary and Conclusions: This current study expands our understanding
of the molecular pathogenesis of SMZL. We are currently extending this work
by re-sequencing approximately 600 candidate genes, known or predicted to
be involved in SMZL pathogenesis, in 300 patients (Haloplex, Agilent Technolo-
gies). This is an international collaborative project that will ultimately establish
the frequency and clinical importance of gene mutations in SMZL, pushing for-
ward our understanding of the disease and validating the clinical utility of these
lesions to establish a stratified approach to care.

S1117

EPIGENETIC DEREGULATION OF MIRNA IN MALIGNANT LYMPHOMAS
M Yamagishi1,*, K Nakano1, H Katano2, A Utsunomiya3, Y Ota4, T Hishima5,
S Okada6, K Yamaguchi7, K Uchimaru8, S Ogawa9, T Watanabe1
1Graduate School of Frontier Sciences, The University of Tokyo, 2Department
of Pathology, National Institute of Infectious Disease, Tokyo, 3Department of
Hematology, Imamura Bun-in Hospital, Kagoshima, 4Department of Pathology,
Toranomon Hospital, 5Department of Pathology, Tokyo Metropolitan Cancer
and Infectious Diseases Center Komagome Hospital, Tokyo, 6Center for AIDS
Research, Kumamoto University, Kumamoto, 7Department of Safety Research
on Blood and Biologics, National Institute of Infectious Disease, 8Institute of
Medical Science, 9Faculty of Medicine, The University of Tokyo, Tokyo, Japan

Background: One of the most significant recent advances in biomedical
research has been the discovery of the 22-nt-long class of non-coding RNA des-
ignated miRNA. The miRNAs are pleiotropic molecules that can regulate mul-
tiple genes expression and consequently control cell fate. miRNA imbalance is
observed in the pathogenesis of a range of diseases including lymphomas, in
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which survival and proliferation signaling cascades are abnormally sustained.
It is now unclear how miRNAs regulate lymphoma-specific signaling activation.
Aims: Elucidation of miRNA signature and its functional involvement in malig-
nant lymphomas.
Methods: By integrated analyses of primary adult T-cell leukemia (ATL) cells,
we uncovered unique molecular characteristics that include profiles of mRNA
expression, DNA copy number, and miRNA signature. In addition, we also
addressed miRNA abnormality and its functional roles in diffuse large B-cell
lymphoma (DLBCL).
Results: Although crucial roles of miRNA in cancers have begun to emerge,
detailed studies with ATL patients have not been achieved. Using 40 primary
ATL samples and 22 samples of normal CD4+ T cells, we determined the ATL
miRNA signature, i.e., all ATL samples showed abnormal downregulated miR-
NA expression (Yamagishi et al., Cancer Cell, 2012). Especially, microarray
and qRT-PCR revealed drastic loss of miR-31, which has been reported as a
metastasis-associated miRNA in breast cancer. Given that all ATL cases invari-
ably showed undetectable or very low level of miR-31, the loss of miR-31
appears to be involved in ATL development. As a novel miR-31 target gene,
we identified NF-κB inducing kinase (NIK) that plays central roles in noncanon-
ical signaling and constitutive activation of NF-κB pathway in various cancers,
including malignant lymphomas. Restoration of miR-31 decreased the levels
of NIK expression and NF-κB activity, resulting in reduction of malignant phe-
notypes, including proliferative index, anti-apoptosis, and chemotaxis in ATL
cells. Furthermore, lentivirus-introduced miR-31 could induce strong apoptosis
in primary tumors freshly isolated from ATL patients, clearly indicating pivotal
functions of miR-31 as a tumor suppressor. We also found that genetic loss and
polycomb-mediated epigenetic deregulation directly involve in the silencing of
miR-31. Knockdown of polycomb repressive complex restored the miR-31
expression and consequently inhibited NIK-dependent NF-κB cascade, lead-
ing to strong apoptosis in ATL cell lines as well as in primary patient samples.
These findings illustrated that genetic and epigenetic abnormalities link to NF-
κB activation through the loss of miR-31. Of note, we and other research groups
have demonstrated that this novel molecular interconnection is well conserved
in other cancers such as breast and prostate cancers, melanoma, and B cell
lymphomas, in which polycomb and NF-κB are both activated. Thus, miR-31
downregulation appears to be one of the crucial molecular hallmarks of can-
cers. By comprehensive analysis of primary DLBCL samples and in vitro exper-
iments, we also discovered specific miRNAs downregulation in DLBCL. We
show that epigenetic silencing of some miRNAs contributes to chronic signal-
ing activation and cell proliferation in B cell lymphoma cells.
Summary and Conclusions: Considering aberrant epigenomics associated
with cancers, the emerging relationship provides us a conceptual advance in
understanding the broad-acting oncogenic signaling and molecular hallmarks
of malignant lymphomas.

S1118

REDUCED TET2 FUNCTION CONTRIBUTES TO DEVELOPMENT OF
PERIPHERAL T-CELL LYMPHOMA THROUGH IMPAIRMENT OF EPIGE-
NETIC REGULATION
M Sakata-Yanagimoto1,*, H Muto1, G Nagae2, Y Miyake1, T Enami1, Y Kamada1,
T Kato1, H Nishikii1, K Suzukawa1, N Nakamura3, H Aburatani2, S Ogawa4,
S Chiba1
1Department of Hematology, University of Tsukuba, Ibaraki, 2Genome Science
Division, RCAST, the University of Tokyo, Tokyo, 3Department of Pathology,
Tokai University School of Medicine, Kanagawa, 4Cancer Genomics Project,
the University of Tokyo, Tokyo, Japan

Background: TET family proteins convert methylcytosine (mC) to hydrox-
ymethylcytosine (hmC). Loss-of-function mutations in TET2 were initially report-
ed in various types of myeloid malignancies, and later also in specific subtypes
of lymphoid malignancies. TET2 mutations are found more frequently in
angioimmunoblastic T cell lymphoma (AITL) and peripheral T cell lymphoma,
not otherwise specified (PTCL-NOS) with AITL-like features than PTCL-NOS
without those or other types of lymphomas. The tumor origin of AITL is thought
to be follicular helper T cells (Tfh). Tet2 knockout mice demonstrated prema-
lignant status of myeloid lineages, implicating that loss-of-function mutations
of TET2 play an important role in myeloid malignancies; however, there are no
clues how impaired Tet2 function provokes T-cell lymphomas.
Aims: We analyzed Tet2 gene trap mice to analyze the role of TET2 in T-cell
lymphomagenesis.
Methods: The Tet2gt locus has a trapping vector inserted into the second
intron of Tet2 locus. Bone marrow, spleen, and tumors when developed were
analyzed in adult Tet2gt/gt mice by flow cytometry and immunohistochemical
staining. The comprehensive gene-expression profiles of tumors were assayed
by microarray and the data was analyzed by Gene Set Enrichment Analysis
(GSEA). The patterns of hmC were analyzed by hmDIP, followed by high
throughput sequencing.
Results: Adult mice were obtained after crossing Tet2+/gt mice under the fol-
lowing ratio; Tet2+/+:Tet2+/gt:Tet2gt/gt=48:52:25. The TET2 mRNA expression
level in Tet2gt/gt Lin- FL cells was reduced to 20% of that in WT Lin- FL cells,
while the hmC level to around a half of that in WT cells. In the spleen of 40

week-old mice, the proportion of CD4+/PD1+/CXCR5+ cells, immunophenotyp-
ically similar to Tfh, was significantly increased in Tet2gt/gt mice compared to
Tet2+/+ mice (P=0.022). Five out of the 7 Tet2gt/gt mice aged 60 weeks or old-
er (median, 67 weeks) developed marked splenomegaly with swollen lymph
nodes and multi-nodular tumors in liver and lungs. Histological examination of
the enlarged spleen and swollen lymph nodes in these 5 mice demonstrated
completely destroyed follicular structures and infiltration of morphologically
abnormal lymphocytes, which showed the CD4+/PD1+/CXCR5dull phenotype.
CD4+ cells purified from the tumors revealed restricted rearrangement pat-
terns of T-cell receptor gamma gene, implying a signature of T-cell lymphoma.
CD4+ cells purified from the lymphomas represented similar gene-expression
profiles with Tfh cells, i.e., high expression of Bcl6 and c-Maf, two key transcrip-
tion factors of Tfh. The patterns of hydroxymethylation were distinct between
CD4+ cells purified from Tet2gt/gt mice and those from control mice.
Summary and Conclusions: Our observations indicate that reduced expres-
sion of TET2 leads to proliferation of Tfh cells and eventually to development
of lymphomas that pathologically recapitulate PTCL-NOS with characteristics
of Tfh in humans. These data suggest that TET2 serves as a gatekeeper of lym-
phoid malignancies in addition to myeloid malignancies.

S1119

A KEY ROLE FOR EZH2 IN EPIGENETIC SILENCING OF HOX GENES IN
MANTLE CELL LYMPHOMA
M Kanduri1,*, B Sander2, K Stamatopoulos3, C kanduri4, R Rosenquist5
1Department of Clinical Chemistry and Transfusion medicine, Institute of Bio-
medicne, Gothenburg University, Gothenburg, 2Department of Laboratory Med-
icine, Division of Pathology, Karolinska University Hospital, Huddinge, Sweden,
3Institute of Applied Biosciences, CERTH, Thessaloniki, Greece, 4Department of
Medical and Clinical Genetics, Gothenburg University, Gothenburg, 5Department
of Immunology, Genetics and Pathology, Uppsala University, Uppsala, Sweden

Background: HOX genes play a central role in body formation during early
embryonic development, while deregulation of these genes adversely affects
development and may also lead to malignancy. Using 27K methylation microar-
rays, we recently reported differential methylation of a number of HOX genes
(n=13) in one of the most the aggressive lymphomas i.e. mantle cell lymphoma
(MCL) versus the more indolent disease chronic lymphocytic leukemia (CLL).
Interestingly, we observed that though differentially methylated, i.e. hyperme-
thylated in MCL and hypomethylated in CLL, HOX genes remained unex-
pressed in both diseases, indicating that both DNA methylation-dependent and
independent mechanisms operate to silence HOX genes.
Aims: We here characterized the differential mechanisms underlying the epi-
genetic silencing of HOX genes (specifically, HOXA cluster genes) in MCL ver-
sus CLL using representative cell lines and primary samples. 
Methods: In order to investigate if HOXA genes could carry other epigenetic
modifications in their upstream regulatory regions, we performed chromatin
immune purification (ChIP) assays in MCL and CLL cell lines (Granta 519 and
HG3) using antibodies for the repressive histone mark H3 lysine 27 trimethy-
lation (H3K27me3) and its methyl transferase, EZH2. The DNA methylation sta-
tus was analyzed using pyrosequencing and bisulfite sequencing assays, while
the mRNA and protein expression levels were measured using RQ-PCR and
western blot analysis respectively. Furthermore, siRNA transfection and EZH2
inhibitor (3-Deazaneplanocin A (DZNep)) treatment experiments were per-
formed to investigate the direct role of EZH2 in DNA methylation.
Results: Overall, our results for the first time highlights the epigenetic silencing
mechanisms underlying differential HOXA genes (i.e. HOXA2, HOXA7, HOXA
9 and HOXA13) regulation in MCL versus CLL. More specifically, we demonstrate
that the chromatin modifier, EZH2, catalyzed repressive H3K27me3, which was
sufficient to silence HOX genes in CLL, whereas in MCL both H3K27me3 and
DNA methylation were required for efficient silencing of the HOXA genes. More
importantly, HOXA gene promoters were more enriched with EZH2 in MCL com-
pared to CLL, which in turn correlated with increased DNMT1 recruitment and
CpG methylation, indicating that EZH2 levels indeed determine the levels of DNA
methylation through DNMTs. Finally, the crucial role of EZH2 in orchestrating
HOX gene silencing in MCL was underscored by our siRNA and EZH2 inhibitor
experiments, whereby DNA methylation occurs as a secondary event following
EZH2 recruitment to the HOX promoter.
Summary and Conclusions: These novel observations implicate EZH2 in
long-term silencing of HOX genes in MCL, and this could form the basis for epi-
genetic therapy targeting EZH2 with potential clinical implications.

S1120

DEEP SEQUENCING REVEALS SMALL SUBCLONES OF STAT3 MUTA-
TIONS IN LARGE GRANULAR LYMPHOCYTIC LEUKEMIA
H Rajala1,*, P Ellonen2, S Lagström2, M Clemente3, T Olson4, E Andersson1,
S Eldfors2, A Jerez3, D Zhang4, A Awwad4, O Kallioniemi2, K Porkka1,
C Heckman2, T Loughran4, J Maciejewski3, S Mustjoki1
1Hematology Research Unit, University of Helsinki, 2Institute for Molecular
Medicine Finland, Helsinki, Finland, 3Department of Translational Hematology
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and Oncology Research, Taussig Cancer Institute, Cleveland, 4Penn State
Hershey Cancer Institute, Hershey, United States

Background: Large granular lymphocytic (LGL) leukemia is a clonal disorder
of either cytotoxic CD8+ T-cells or NK-cells. We recently discovered that 40%
of LGL leukemia patients with monoclonal Vbeta expansions harbor somatic
mutations in the SH2 domain of STAT3 gene. The found mutations cause con-
stitutive activation of STAT3.
Aims: The purpose of the current project was to study the LGL leukemia sam-
ples with ultra-deep amplicon sequencing to discover the clonal architecture and
mutation spectrum of expanded lymphocytes.
Methods: DNA samples from 190 T-LGL and 38 NK-LGL leukemia patients
(both with the mono-and oligoclonal expansions) who met the diagnostic crite-
ria of WHO2008 were included in the study. Locus-specific primers for STAT3
exon 21 were used in the amplicon sequencing and up to 10 000¥ coverage
was achieved with Illumina Miseq platform. The data was analyzed with Illumi-
na MiSeq Reporter.
Results: The frequency of STAT3 mutations in the whole study cohort was 21%
(48/228) by capillary sequencing, whereas the amplicon sequencing revealed
27 additional patients with mutations (total freq. 33%, Figure 1). The most com-
mon mutations found were Y640F (38%) and D661Y (27%). In addition to pre-
viously described mutations, 4 novel STAT3 mutations were discovered by
amplicon sequencing (Q643H, I659L, K658H, and K658N). In total, 12 patients
had multiple STAT3 mutations: in 8 cases the mutations were in different clones
and in 4 cases in the same clone. As extreme examples, two patients had 3 dif-
ferent STAT3 mutations in different clones (Y640F, D661Y and I659L; D661Y,
N647I and Y640F). Patients with single STAT3 mutation had typically one large
clone, whereas in patients with multiple STAT3 mutations, small subclones were
discovered in addition to main clone. As in some LGL leukemia patients a clon-
al drift (ie. change of the major Vbeta clone) has been described, we analyzed
one T-LGL leukemia patient who had multiple lymphocyte expansions during the
disease course in detail. At diagnosis, 40% of CD3+ cells expressed TCR-γδ,
and STAT3 amplicon sequencing of mononuclear cell (MNC) fraction revealed
mutations Y640F (5%) and D661Y (20%) in different clones. After one year of
treatment with cyclosporine and danazol, the patient had two new Vbeta expan-
sions (Vβ14 18% and Vβ16 17%), whereas only 4% of CD3+ cells were γδ+. We
sorted MNCs into 4 different CD3+ cell subsets: CD3+aβ+, CD3+γδ+,
CD3+Vβ14+, and CD3+Vb16+ cells and sequenced the fractions with amplicon
sequencing method. Both STAT3 mutant clones had survived the therapy and
were found in the small CD3+γδ+ fraction (Y640F 23% and D661Y 9%). How-
ever, no mutations were discovered in the expanded Vbeta fractions suggest-
ing that they were only reactive clones and no real clonal drift had occurred.

Figure 1.

Summary and Conclusions: With the ultra-deep amplicon sequencing method
we were able to discover small lymphocyte clones with STAT3 mutations in LGL
leukemia patients and reveal clonal heterogeneity in some patients. The total
frequency of mutations found (33%) was lower than in the original LGL leukemia
cohort with monoclonal expansions suggesting that some patients included
may have reactive LGL proliferation. The multiple STAT3 mutations in individ-
ual patients suggest that STAT3 pathway plays a central role in the LGL
leukemia pathogenesis and further studies are needed to understand the ini-
tial transforming events.
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Acute lymphoblastic leukemia - Therapeutics

S1121

PROGNOSTIC VALUE OF COMPLEX KARYOTYPE AND MONOSOMAL
KARYOTYPE IN PATIENTS WITH ADULT ACUTE LYMPHOBLASTIC
LEUKEMIA 
C Motlló1,*, J Ribera1, M Morgades1, I Granada1, P Montesinos2, J González-
Campos3, P Fernández-Abellán4, M Tormo5, C Bethencourt6, S Brunet7,
J Hernández-Rivas8, M Moreno9, J Sarrà10, E Potro11, P Barba12, T Bernal13,
M Amigo14, C Grande15, A Bermúdez16, R Guardia17, L Escoda18, M Peñar-
rubia19, J Arias20, J Grau1, M Sanz2, E Feliu1
1Clinical Hematology Department, ICO-Hospital Germans Trias i Pujol - Josep
Carreras Research Institute, Badalona, 2Clinical Hematology Department, Hos-
pital La Fe, Valencia, 3Clinical Hematology Department, Hospital Virgen del
Rocío, Sevilla, 4Clinical Hematology Department, Hospital General Universitario
de Alicante, Alicante, 5Clinical Hematology Department, Hospital Clínico Univer-
sitario de Valencia, Valencia, 6Clinical Hematology Department, Hospital Carlos
Haya, Málaga, 7Clinical Hematology Department, Hospital Sant Pau, Barcelona,
8Clinical Hematology Department, Hospital de Salamanca, Salamanca, 9Clinical
Hematology Department, Hospital Clínico Universitario Virgen de la Victoria,
Málaga, 10Clinical Hematology Department, ICO-Hospital Duran i Reynals, Hos-
pitalet del Llobregat, 11Clinical Hematology Department, Hospital Clínico de
Madrid, Madrid, 12Clinical Hematology Department, Hospital Vall d’Hebron,
Barcelona, 13Clinical Hematology Department, Hospital Universitario Central de
Asturias, Oviedo, 14Clinical Hematology Department, Hospital Morales
Meseguer, Murcia, 15Clinical Hematology Department, Hospital 12 de Octubre,
Madrid, 16Clinical Hematology Department, Hospital Marqués de Valdecilla, San-
tander, 17Clinical Hematology Department, ICO-Hospital Josep Trueta, Girona,
18Clinical Hematology Department, Hospital Joan XXIII, Tarragona, 19Clinical
Hematology Department, Hospital Clínico Universitario de Valladolid, Valladol-
id, 20Clinical Hematology Department, Hospital Xeral de Lugo, Lugo, Spain

Background: The karyotype is an important predictor of outcome in adults
with acute lymphoblastic leukemia (ALL). Some groups have reported a neg-
ative prognostic value of complex karyotype (CK, defined as ≥5 unrelated chro-
mosomal abnormalities) in adult ALL (Moorman et al., Blood. 2007; 109: 3189-
97). On the other hand, monosomal karyotype (MK, defined as ≥2 distinct auto-
somal chromosome monosomies or 1 single monosomy in the presence of
structural abnormalities; Löwenberg et al., JCO. 2008; 26: 4791-7) has been
associated with a worse outcome in patients with acute myeloid leukemia.
Aims: We aimed to assess the prognostic value of CK and MK in adults with
ALL treated with risk-adapted protocols of the Spanish PETHEMA Group.
Methods: The karyotypes of 881 adult ALL patients from 65 Spanish centers
treated according to the protocols of the PETHEMA Group between 1993 and
2012 were reviewed. Central review of karyotype reports was performed for this
study. Patients with t(9;22), t(v;11q23), t(1;19), t(8;14), and t(14q32) rearrange-
ments were not considered for the analysis of CK according to the Moorman’s
criteria. All karyotypes were included for the analysis of the prognostic value
of MK. A specific analysis for patients with t(9;22) was performed. Outcome
measures were complete remission (CR) rate, CR duration, overall survival
(OS) and event-free survival (EFS).
Results: The median age of the series was 33 years (range 15-82) and 498
patients (56.5%) were male. The karyotypes of 636 out of 881 patients were
evaluable after review: 163 patients (19.5%) presented normal karyotype, 33
out of 364 evaluable patients without t(9;22), t(v;11q23), t(1;19), t(8;14), and
t(14q32) rearrangements (9.1%) had CK, and 68 out of 535 evaluable patients
(12.7%) had MK. The CR rate and the probabilities of CR duration, OS and EFS
are shown in the Table 1.

Table 1.

Summary and Conclusions: Our study shows that CK and MK were not asso-
ciated with a worse prognosis in adult patients with ALL treated with risk-adapt-
ed or subtype-oriented protocols from the PETHEMA group. In patients with Ph+
ALL MK did not have impact on prognosis irrespective to imatinib treatment.
Supported in part with Grants PI10/01417 from FIS and RD12-0036-0029 from
RTICC. Instituto Carlos III, Spain.

S1122

IDENTIFICATION OF NEW PROGNOSTIC FACTORS PREDICTIVE OF
EXTRAMEDULLARY RELAPSE IN CHILDHOOD ACUTE LYMPHOBLASTIC
LEUKEMIA 
D Launaij1,*, J de Vries2, J Voerman1, M de Bie1, C Eckert3, V de Haas4,
E Sonneveld4, J van Dongen1, V van der Velden1
1Immunology, Erasmus MC, Rotterdam, 2The Netherlands Cancer Institute-
Antonie van Leeuwenhoek, Amsterdam, Netherlands, 3Paediatric
Oncology/Haematology, Charite Medical University Berlein, Berlin, Germany,
4Dutch Childhood Oncology Group, Den Hague, Netherlands

Background: Acute lymphoblastic leukemia (ALL) is the most common can-
cer diagnosed in children. With the discovery and implementation of new drugs
and a better risk stratification, survival rates in pediatric ALL patients increased
over the last decades, and currently at least 80% of childhood ALL are cured,
indicating that a relatively large proportion of the children suffer from relapse.
Extramedullary (EM) involvement is defined as leukemic infiltration in EM sites
like the central nervous system (CNS), testis, gut or skin. EM involvement at
diagnosis is rare (1-4%) in childhood ALL patients, but is more frequent at
relapse (~40%) suggesting that ALL cells at EM sites more easily escape from
treatment. Because of the still developing and maturing of the CNS in children,
the applied treatment modalities have a high change to induce late sequelae.To
reduce the side effects of CNS-directed therapy and to prevent CNS relapses,
it is important to predict which patients are at high risk of a CNS relapse. These
patients will receive intensified treatment, while patients at low risk may receive
less treatment, thereby improving quality of life at later age.
Aims: To find cellular and molecular characteristics of EM-derived cells and
hypothesize that at diagnosis a subpopulation of ALL cells with such “EM sig-
nature” might already be present in bone marrow (BM), allowing early identifi-
cation of ALL patients at risk of developing an EM relapse.
Methods: Microarray study was performed using Affymetrix GeneChip Human
Genome U133 Plus 2.0 Array. Differential expression of genes as identified by
microarray analysis was confirmed by realtime quantitative PCR (RQ-PCR). Dif-
ferential gene expression between ALL cells derived from BM versus
extramedullary locations was confirmed at protein level by flow cytometric
analysis. Bio-plex pro human cytokine 20-plex assay was performed accord-
ing to the manufacturer’s protocol.
Results: Gene expression profiling was performed on B-cell precursor (BCP) ALL
samples isolated from cerebrospinal fluid (CSF) or BM. Principal Component
Analysis (PCA) and hierarchical clustering analysis showed that CSF-derived
ALL samples perfectly cluster into one separate branche, indicating that ALL
cells from the CNS show distinct gene expression profiles as compared to BM-
derived ALL cells. Selection of potentially interesting genes was performed based
on the following criteria: highest differential expression (FC) between CSF and
BM samples in both the paired and the unrelated analysis; highest statistical sig-
nificance; expression at the cell membrane; presence of (monoclonal) antibod-
ies and biological relevance and confirmed by RQ-PCR. Genes involved in cell
growth, survival, proliferation (ARHGAP18, RASA1), differentiation (RASA1),
migration and cell adhesion (OPN, ARHGAP18), showed a significant increase
in CNS localization compared to BM localization. Diagnostic BM and/or PB cells
from four BCP-ALL patients with an isolated CNS relapse were analyzed by flow-
cytometry for (sub) populations of ALL cells. Preliminary data show that minor ALL
populations expressing the proteins encoded by these genes can be identified
in diagnostic BM samples from patients with EM relapse.
Summary and Conclusions: We conclude that EM-derived and BM-derived
BCP-ALL cells show distinct gene expression profiles. The presence of a small
ALL population with an EM signature at diagnosis may be associated with a
higher chance of EM relapse. In future, the identification of proteins and involve-
ment of specific pathways in EM involvement may contribute to targeted thera-
pies. 

S1123

IKZF1 DELETION STATUS DISCRIMINATES FOR OUTCOME IN IMATINIB-
TREATED BCR-ABL1-POSITIVE CHILDHOOD ALL
A Van Der Veer1,*, M Zaliova2, F Mottadelli3, P De Lorenzo4, G Te Kronnie5,
C Harrison6, H Cave7, J Trka8, V Saha9, M Schrappe2, R Pieters1, A Biondi3,
M Valsecchi4, M Stanulla2, M Den Boer1, G Cazzaniga3
1Pediatric Oncology, Erasmus MC - Sophia Children’s Hospital, Rotterdam,
Netherlands, 2Pediatrics, University Medical Center Schleswig-Holstein, Kiel,
Germany, 3Centro Ricerca Tettamanti, Clinica Pediatrica, 4EsPhALL Trial data
Center, University of Milano-Bicocca, Milano, 5Women’s and Children’s Health,
University of Padova, Padova, Italy, 6Leukaemia Research Cytogenetics Group,
New Castle University, Newcastle upon Tyne, United Kingdom, 7Genetics, Uni-
versity Paris Diderot, Paris, France, 8Childhood Leukemia Investigation Prague
(CLIP), Charles University and University Hospital Motol, Prague, Czech Repub-
lic, 9Children’s Cancer Group, University of Manchester, Manchester, Nether-
lands

Background: The BCR-ABL1-translocation (Philadelphia-chromosome) pre-
dicts for an unfavorable outcome in childhood acute lymphoblastic leukemia
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(ALL). BCR-ABL1-positive ALL is characterized by a high frequency (70%) of
IKZF1 deletions. IKZF1 deletions are correlated to an unfavorable outcome in
BCR-ABL1-negative ALL.
Aims: We studied the prognostic value of IKZF1 deletions in children with BCR-
ABL1-positive ALL who were treated with and without Imatinib.
Methods: The IKZF1-status was evaluated by multiplex ligation-dependent
probe amplification in 191 newly diagnosed patients; 84 cases were diagnosed
before the introduction of Imatinib and 107 cases were enrolled in the European
Philadelphia-chromosome positive ALL trial. 63 EsPhALL cases were stratified
in the good-risk arm and were randomized for Imatinib, 44 EsPhALL cases
were stratified in the poor-risk arm and all received Imatinib.
Results: 66% (126/191) of the BCR-ABL1-positive patients had an IKZF1 dele-
tion; 36.5% of these deletions resulted in haplo-insufficiency (covering mono-
allelic loss of at least exon 2), 52.4% had an exon 4-7 deletion that resulted in a
dominant-negative variant. The frequency of hematopoietic stem cell transplan-
tation (HSCT) did not differ between the IKZF1-deleted and wild-type group (both
~70%). In patients that were treated before the introduction of Imatinib, IKZF1-
deleted patients had a poor 4-yr disease free survival (DFS) (30.0±6.8%) com-
pared to wild-type patients (57.5±9.4%; P=0.01). IKZF1-deleted patients treated
according to the EsPhALL good-risk protocol had a poor 4-yr DFS (51.9±8.8%)
compared to wild-type patients (78.6±13.9%; P=0.03), and this was also evident
for those who received Imatinib (4-yr DFS 55.5±9.5% for IKZF1-deleted versus
75· 0±21.7% for IKZF1 wild-type good-risk patients, P=0.05).
Summary and Conclusions: This is the first study demonstrating that IKZF1
deletions are correlated to a poor outcome in a relative large cohort of child-
hood BCR-ABL1-positive ALL. We advocate that IKZF1-deleted patients need
a more intensified or alternative therapy. In addition, since IKZF1 wild-type
BCR-ABL1-positive patients treated with Imatinib have a good outcome com-
parable to BCR-ABL1-negative ALL, the absence of an IKZF1 deletion may be
used as marker to exclude HSCT.

S1124

FRENCH RESULTS WITH THE EWALL CHEMOTHERAPY BACKBONE IN
OLDER PATIENTS WITH PHILADELPHIA CHROMOSOME-NEGATIVE
ACUTE LYMPHOBLASTIC LEUKEMIA. A GRAALL REPORT. 
P Schwartz1,*, M Hunault-Berger2, P Chevallier3, F Dreyfus4, E Raffoux5,
X Thomas6, V Cacheux7, J Malfuson8, Emanuelle Tavernier9, P Rousselot10,
C Bonmati11, K Bilger12, S Leprêtre13, M Sauvezie1, N Ifrah2, H Dombret5,
T Leguay1
1Service d’hématologie clinique et de thérapie cellulaire, CHU de Bordeaux,
Pessac, 2CHU d’Angers, Angers, 3CHU de Nantes, Nantes, 4Hôpital Cochin,
5Hôpital Saint-Louis, Paris, 6CHU de Lyon, Lyon, 7CHU de Clermont-Ferrand,
Clermont-Ferrand, 8Hôpital Antoine Béclère, Clamart, 9CHU de Saint-Etienne,
Saint-Etienne, 10CHU de Versailles, Versailles, 11CHU de Nancy, Nancy,
12CHU de Strasbourg, Strasbourg, 13CHU de Rouen, Rouen, France

Background: Philadelphia chromosome (Ph)-negative acute lymphoblastic
leukemia (Ph-neg ALL) occurring after 60 years of age is associated with a poor
prognosis. 
Aims: In order to test novel therapeutic interventions, the European Working
Group for Adult ALL (EWALL) has developed a common chemotherapy back-
bone adapted to older patients.
Methods: After a dexamethasone (DEX) prephase, patients received two
induction cycles, comprising DEX, vincristine and idarubicin for cycle1, followed
by cyclophosphamide and cytarabine for cycle2, starting after hematological
recovery or at d29. Consolidation included 6 cycles alternating intermediate-
dose methotrexate and L-asparaginase (odd cycles) and intermediate-dose
cytarabine (even cycles). Patients aged more than 70 years received half-dose
of chemotherapy during consolidation. Maintenance therapy comprised then 6
cycles. Treatments are detailed in the Table 1.
Results: We report here the results of 59 patients with Ph-neg ALL treated with
this backbone between 2007 and 2013 in 12 GRAALL centers. Median age was
65 years (60.9-82.5) and median follow-up was 13.9 months (2.3-64). After
induction, 45 patients (76%) achieved CR, 10 (17%) were alive with resistant
disease (RD). Four patients (7%) died during induction. Five patients who
reached CR after the first induction cycle did not received the second one.
Among the 45 CR patients, 29 died (25 after ALL recurrence). Among the 10
RD patients, 8 died. Median overall survival (OS) was 11.3 months. The prob-
ability to be alive at 1 year and 3 years were 49.9% and 24%, respectively. Medi-
an disease free survival (DFS) was 9.6 months with 1-year and the 3-years DFS
estimation at 43% and 19%, respectively. We used the EWALL backbone to test
two treatment intensification approaches. First, 9 of these 59 patients (median
age, 64 years) received 6 additional infusions of6,000UI/m2 L-asparaginase dur-
ing each induction course. In these patients, we observed 6 CR (67%), two tox-
ic-deaths due to encephalopathy and one RD. Their median DFS and OS were
15 and 16.7 months, respectively. Comparatively 39 CR (78%), two toxic-
deaths, and 9 RD were observed in the 50 patients who received recommend-
ed induction, with 8.6 months median DFS and 11.3 months median OS. These
differences were not statistically significant. Secondly, we tested consolidation
intensification in 6 CR eligible patients (median age, 64 years). These patients
received consolidation, late intensification (with 6 infusions of 6.000UI/m2 L-

asparaginase) and maintenance according to the GRAALL2005 protocol
designed for younger adults. With median follow-up of 9.9 months, none of
them relapsed, nor died in CR. Comparatively median DFS was 8.6 months in
the 39 patients who received recommended consolidations, but had a longer
median follow-up of 37.9 months. The difference was not statistically significant.

Figure 1.

Summary and Conclusions: In conclusion, the EWALL chemotherapy back-
bone yielded a high CR rate (76%) but a poor median survival, due to a high
relapse rate during the first year. L-asparaginase seemed too toxic to be rec-
ommended during induction in these older patients. However, more intensive
consolidations cycles appeared to be an interesting option that could be test-
ed to prolong CR duration in these high-risk patients.

S1125

WEEKLY INOTUZUMAB OZOGAMICIN (INO) IN ADULT PATIENTS WITH
RELAPSED OR REFRACTORY CD22-POSITIVE ACUTE LYMPHOBLAS-
TIC LEUKEMIA (ALL)
DJ DeAngelo1,*, W Stock2, AR Shustov3, R Ananthakrishnan4, K Luu5, J Boni6,
A Volkert4, E Vandendries4, AS Advani7
1Dana Farber Cancer Institute, Boston, MA, 2University of Chicago, Chicago,
IL, 3University of Washington, Seattle, WA, 4Pfizer, Cambridge, MA, 5Pfizer, La
Jolla, CA, 6Pfizer, Collegeville, PA, 7Cleveland Clinic, Cleveland, OH, United
States

Background: INO is a humanized anti-CD22 antibody conjugated to
calicheamicin. CD22 is expressed on a majority of B-cell ALL. An initial study
suggested INO efficacy and tolerability in ALL (Lancet Oncol 2012;13:403-11).
Aims: To optimize the INO dose and weekly schedule, and evaluate safety and
efficacy in CD22+ relapsed/refractory ALL.
Methods: This phase1, dose-escalation study enrolled pts aged ≥18 y with
CD22+ refractory/relapsed ALL and no central nervous system disease. INO
was administered in 28-d cycles (Table 1), up to 6 cycles. The final dose was
to be determined based on dose-limiting toxicities (DLT) and efficacy, using
EffTox V2.10 software during dose escalation. Adverse event (AE) severity
was assessed per CTCAE V3. DLTs included the following INO-related events
in Cycle 1: gr ≥4 nonhematologic toxicity; prolonged myelosuppression
(absolute neutrophil count [ANC] <500/µL or platelets <25,000/µL in bone mar-
row) with no evidence of leukemia persisting >45 d from last dose; gr 3 non-
hematologic toxicity persisting ≥7 d from last dose; gr ≥3 increased alanine
aminotransferase (ALT), aspartate aminotransferase (AST), or bilirubin per-
sisting >7 d; or any toxicity resulting in permanent INO discontinuation. Com-
plete response (CR) was defined as <5% bone marrow blasts with absence of
peripheral blasts, ANC ≥1,000/µL, platelets >100,000/µL, and no extramedullary
disease; incomplete CR (CRi) permitted ANC <1,000/µL and/or platelets
≤100,000/µL.
Results: We report data for 24 pts (Table 1): median age was 47.5 y (range
23-69 y); 71% were male; 10 (42%) pts were in salvage1, 6 (25%) in salvage2,
and 8 (33%) in salvage ≥3; 5 (21%) pts had prior allogeneic stem cell transplant
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(SCT); 4 (17%) pts were Ph+; median CD22+ blasts was 98% (by central lab);
median WBC was 3.9×103/mm3 (range 0.5-29.1×103/mm3). Median follow-up
among surviving pts was 4.1 mo (range 0.5-12.6 mo). Twenty-three pts discon-
tinued INO: 10 proceeded to SCT, 6 due to disease progression, 4 due to AEs
(gr 3 acute renal failure, gr 2 ascites, gr 2 increased gamma-glutamyl transpep-
tidase [GGT], and gr 5 graft failure), and 3 due to other causes. One DLT of
transient gr 4 elevated lipase occurred at INO dose level 3. The most frequent
(≥20% of pts) treatment-related AEs were thrombocytopenia (38%; 33% with
gr 3/4), increased AST (33%), nausea (25%), neutropenia (25%; 21% with gr
3/4), fatigue (21%), and increased GGT (21%). Fourteen (58%) pts had dose
delays due to AEs; 5 (21%) pts had dose reductions due to AEs. Eight deaths
were reported, including 1 death on Day 14 due to disease progression and 7
deaths during the post-treatment follow-up due to sepsis following transplant
(n=3), ALL (n=3), and graft failure (n=1). Responses were observed for all INO
doses (Table 1). The remission rate was 79% (n=19; 11 pts with CR, 8 pts with
CRi); median time to remission was 28 d (range 20-78 d). A total of 18/19
(95%) pts with a CR or CRi achieved negative minimal residual disease (MRD;
<1 blast out of 104 mononuclear cells by flow cytometry); median time to MRD
negativity was 33.5 d (range 22-141 d). Minimum INO concentrations in respon-
ders were higher than in pts failing treatment.

Table 1.

Summary and Conclusions: INO had a tolerable safety profile consistent
with prior reports, primarily characterized by hematologic, gastrointestinal, and
hepatic AEs. Single-agent INO demonstrated encouraging clinical activity in this
relapsed/refractory population; preliminary efficacy results appear dynamical-
ly related to exposure and circulating blasts. Further exploration in CD22+ ALL
is warranted.

Myeloid leukemogenesis

S1126

A STUDY OF THE LEUKEMOGENIC INTERACTION BETWEEN MUTANT
NPM1 AND NRASG12D IN CONDITIONAL KNOCK-IN MICE
O Dovey1,*, C Grove1, J Cooper1, A Mupo1, P Wright2, A Bradley3, G Vassiliou1
1Haematological Cancer Genetics, Wellcome Trust Sanger Institute, 2Depart-
ment of Pathology, University of Cambridge, Addenbrooke’s Hospital, 3Mouse
and Zebrafish genetics, Wellcome Trust Sanger Institute, Cambridge, United
Kingdom

Background: Very recently, whole genome and targeted sequencing of indi-
vidual cases of AML have raised the possibility that in many instances as few
as three specific mutated genes may be sufficient to promote leukaemia. Appre-
ciation of the biological synergy between the complement of leukaemogenic
mutations in driving disease progression is key to the development of new
treatments. The largest subgroup of AML which constitutes 35% of all cases,
namely a karyotypically normal sub-group of AML, exhibits a mutation in the
Npm1 gene (Npm1c). A humanised conditional knock-in mouse model of the
main form of Npm1c mutations, Type A, has lately been described in which one
third of mice developed AML after a long latency (median17.5 months), sug-
gesting a requirement for cooperating mutations. An insertional mutagenesis
screen in the same mice revealed rapid onset AML ~80% of mice (median
days 99) with activating insertions in in Csf2, Flt3, Rasgrp1 or Kras, suggest-
ing that activation of these downstream pathways are key in leukaemogene-
sis. Furthermore, the aforementioned human sequencing studies, including
the first AML genome to be sequenced, reveal commonly co-occurring muta-
tions in Npm1 and Nras (NrasG12D, which results in a constitutively active form
of the protein). Notably, only ~25% of mice genetically engineered to harbour
the NrasG12D (NRASLSL-G12D) mutation develop AML.
Aims: Comprehensive analysis of the molecular synergy between the leukae-
mogenic mutations, Npm1cA and NRASG12D, in the development of AML.
Methods: To analyse the combined effects of Npm1c with NrasG12D we
crossed conditional Npm1flox-cA/+; Mx-1Cre with NRAS LSL-G12D mice to gen-
erate Npm1flox-cA/+; NRAS LSL-G12D; Mx-1Cre double conditional heterozygous
mice (RNMX mice). Mice were aged until moribund, tissue samples collected
and preserved for histopathology and nucleic acid extraction. Comparative
analysis of haematopoietic cell compartments in younger mice (i.e. 4 weeks
post mutation induction) from combined and singular mutant cohorts was per-
formed using standard FACS techniques. Similar comparative analyses were
performed on bone marrow cell extracts on the Lineage–ve transcriptome and
on self-renewal, using microarrays and serial re-plating assays respectively.
Results: Histopathological analysis of RNMX mice revealed the development
of AML with ~80% penetrance. These mice have a median survival of 89 days,
much reduced when compared to NRASG12D/+ (250 days) or Npm1cA/+mice
(400 days). Peripheral blood counts of aged RNMX mice revealed significant-
ly elevated leukocyte counts and reduced platelets. Cells isolated from dis-
eased RNMX aged mice tested so far, were all transplantable. Subsequent
EXOME analysis of RNMX AMLs so far, have revealed the accrual of yet fur-
ther mutations including a particular instance of IDH1R132Q, synonymous to the
Idh1R132H mutation associated, and known to co-occur with Npm1cA and
NRASG12D, in human AML. Analysis of younger mice reveals Npm1cA depend-
ent skewing toward the myeloid lineage and a general increase in haematopoi-
etic cells concomitant with the NrasG12D mutation. Combined, in RNMX mice,
myeloid expansion is responsible for statistically significant increased
haematopoietic cellularity. In vitro self-renewal properties of bone marrow cells
are also enhanced in RNMX mice compared to other cohorts. Global transcrip-
tome analysis has, so far, revealed a previously identified Npm1cA signature
of HOX gene overexpression, absent from NRAS mice, but persistent in the
RNMX cohort.
Summary and Conclusions: These observations in RNMX mice specifically
emphasise the role of combinatorial somatic driver mutations particular to AML
and provides a rationale for the co-occurrence of Npm1cA and NrasG12D muta-
tions (given that, in isolation, Npm1cA or NrasG12D mutations have relatively
subtle effects on mouse haemopoiesis and a prolonged latency/frequency of
AML). Combined with the observed spontaneous accrual of other known co-
occurring somatic mutations (IDH1), this model presents a valuable tool in
studying the pathogenesis and treatment of AML.

S1127

MOLECULAR SYNERGY BETWEEN MUTANT NUCLEOPHOSMIN AND
FLT3-ITD TO DRIVE ACUTE MYELOID LEUKEMIA IN MICE
A Mupo1,*, L Celani2, O Dovey1, J Cooper1, C Grove1, R Rad1, P Sportoletti2,
B Falini2, A Bradley1, G Vassiliou1
1Wellcome Trust Sanger Institute, Hinxton, United Kingdom, 2University of
Perugia, Perugia, Italy

Background: Acute myeloid leukemia (AML) is the commonest myeloid malig-
nancy, yet there has been little therapeutic progress for this disease in decades.
Recently, advances in DNA sequencing have led to the identification of recur-
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rent somatic mutations in AML, but have also demonstrated that individual cas-
es are driven by a small number of co-occurring mutations. Our ability to inter-
pret these findings and address this important medical need relies on an
improved understanding of the pathways corrupted by such mutations and par-
ticularly the basis of the molecular synergy between them. Here, we report that
the two most commonly co-occurring somatic mutations in AML, namely NPM1
exon 12 mutations (NPM1c) and internal tandem duplications of FLT3 (FLT3-
ITD), cooperate explosively to induce AML. Mice succumbed to AML after a
median of 49 days, and also many cases exhibited loss-of-heterozygosity for
Flt3, as seen in human AML. In revealing this striking molecular synergy, our
work offers a basis for the frequent co-occurrence of these two mutations and
provides a model for the detailed study of AML.
Aims: To study the combined effects of NPM1c with FLT3-ITD we crossed
conditional Npm1flox-cA/+ with constitutive Flt3ITD/+ to generate Npm1flox-
cA/+; Flt3ITD/+ double heterozygous mice.
Methods: Mice strains have been previously described.
Mouse blood, femurs and spleens were stained with Gr1-PE and CD11b-FITC,
B220-APC-Alexa750, CD3-PerCP-Cy5.5 and cKit-APC, run on a BD Fortessa
cytometer and analysed with FlowJo 7.6.5. Bone marrow cells were plated in
M3434 and colonies counted after 7-10 days. For re-plating, 30,000 bone mar-
row cells were plated and counted after 8 days.
Results: In this study we observed universal and rapid emergence of AML in
Npm1c;FLT3ITD mice. All mice developed AML and became moribund aged 31-
68 days (Figure 1).Weekly blood showed a progressive increase in blood leuko-
cyte counts in Npm1c/Flt3-ITD mice, to more than 25-fold that of control litter-
mates, whilst hemoglobin and platelet counts were significantly reduced. Flow
analysis of blood samples demonstrated, in Npm1c/Flt3-ITD mice, a population
of blast cells and a large number of single Mac1+ precursors. Additionally, we also
observed an increased number of mature myeloid (Gr1+/Mac1+) cells in
Npm1c/Flt3-ITD mice indicating that any maturation block was incomplete.To
assay their self-renewal potential, bone marrow cells were studied in serial re-plat-
ing assays. Npm1c/Flt3-ITD cells gave rise to significantly more colonies than any
other genotype demonstrating their increased self-renewal potential. Interesting-
ly, Npm1c/Flt3-ITD littermates often progressed to AML at different rates or devel-
oped more/less aggressive disease. To explain this we hypothesized that, as
seen in human AML, LOH for Flt3 may be responsible. We found significant
spontaneous loss of the wild-type Flt3 allele in blood samples from Npm1c/Flt3-
ITD mice and a tendency for higher blood leukocyte counts when LOH was pres-
ent. LOH was also seen in bone marrow and spleen but not tail DNA, in keeping
with somatic loss of the wild-type allele in leukemic cells.

Figure 1.

Summary and Conclusions: Recent studies have revealed that AML hetero-
geneity is derived, to a large extent, from the specific combinations of somatic
driver mutations. Here, we show that the combination of Npm1c and Flt3-ITD,
is rapidly and universally leukemogenic in knock-in mice These findings are par-
ticularly striking in light of the fact that, in isolation, both Npm1c and Flt3-ITD
mutations have relatively subtle effects on mouse haemopoiesis.
Our observations emphasize the remarkable complementarity between Npm1c
and Flt3-ITD. In the context of a stochastic model for AML pathogenesis, this
potent molecular synergy goes some way towards explaining why NPM1c and
FLT3-ITD co-occur so frequently and makes the model described here a valu-
able tool for the study of the pathogenesis and treatment of AML

S1128

UNDERSTANDING THE PHYSIOLOGICAL FUNCTION OF THE TWO RNA-
BINDING PROTEINS MSI1 AND MSI2 INVOLVED IN HETAMOLOGICAL
MALIGNANCIES
J Hoell1,*, S Duggimpudi1, P Muench2, K Hezaveh1, C Tusche2, A McHardy2,
A Borkhardt1
1Department of Pediatric Oncology, Hematology and Clinical Immunology, Cen-
ter for Child and Adolescent Health, 2Department of Algorithmic Bioinformat-
ics, Heinrich Heine University Duesseldorf, Duesseldorf, Germany
Background: Musashi homolog 2 (MSI2) is an RNA-binding protein (RBP)

that was first associated with myeloid malignancies when it was shown to form
a fusion protein with HOXA9 in chronic myeloid leukemia (CML). Subsequent-
ly it was found that MSI2 expression is highly uP-regulated during CML progres-
sion into blast crisis. Since then, high levels of MSI2 have been described in
various malignancies including prostate cancer, pulmonary carcinomas and
AML, in which it is predictive of unfavorable outcome.
Aims: Gene expression in mammals is extensively controlled at the post-tran-
scriptional level by RBPs modulating all stages of the mRNA life cycle. This is
achieved by covalent binding between RBPs and mRNAs depending on the
unique RNA-recognition element (RRE) of each RBP. Neither the mechanism
by which the overexpression of MSI2 contributes to leukemogenesis nor its
physiological function is well understood. By identifying its transcriptome-wide
mRNA targets we wish to uncover the physiological function of MSI2. This will
allow us to understand the consequences of its deregulation in malignancies.
Methods: We applied PAR-CLIP, a method that was developed to identify the
transcriptome-wide RBP binding sites by incorporation of a photoreactive nucle-
oside into nascent mRNAs, to MSI2. Next-generation sequencing (NGS) then
allows the mapping of the exact crosslink sites by mapping thymidine to cyti-
dine transitions (T2C) in the cDNAs of PAR-CLIP libraries. To approach the sev-
eral tens of millions obtained NGS reads, extensive bioinformatic analysis was
performed followed by biochemical methods to validate the findings.
Results: Since RBPs within the same protein family often have overlapping
mRNA targets, we included MSI1 into our study as it is closely related to and
highly co-expressed with MSI2. The roughly 200-300 million NGS reads of
each PAR-CLIP library gave rise to around12,000 single linkage clusters meet-
ing stringent quality criteria: (1) more than 25 overlapping reads and (2) at least
one T2C transition in at least 20% of the cluster reads. We found that both MSI1
and MSI2 -despite their cytoplasmic localization- bind intronic, exonic and
3’UTR mRNAs at roughly equal distribution. We defined the RRE for MSI1 and
MSI2 using a motif discovery approach (MEME). In both proteins it consists of
the six nucleotides TTTTAG. As expected -given the shared RRE- the target-
ed genes of MSI1 and MSI2 overlap to a large degree (~75%). We recombi-
nantly expressed MSI2 to perform biochemical validations. Gene ontology
analysis of both the RRE and the targeted mRNAs separately indicated a role
for MSI2 in MAPK and TGF-beta signaling. We also performed siRNA knock-
downs of both MSI1 and MSI2 and correlated the regulated genes with those
carrying PAR-CLIP clusters. This resulted in 136/70 genes for MSI1/MSI2,
respectively. These genes are currently subject to further functional analysis.
Summary and Conclusions: The RBP MSI2 is frequently overexpressed in
(hematological) malignancies. Its physiological function remains unclear since
its mRNA targets are unknown. By applying PAR-CLIP to MSI1 and MSI2 we
defined their respective direct mRNA targets as well as their RRE. We includ-
ed MSI1 in our study since RBPs of the same protein family often target iden-
tical mRNAs. Gene ontology analysis indicated a role for MSI2 in MAPK and
TGF-beta signaling pathways. Knockdown analysis revealed a total of 136/70
regulated genes for MSI1/MSI2, respectively. As predicted, the target genes of
MSI1 and MSI2 overlap to a large extent (~75%). So far, neither MSI1 expres-
sion nor mutational states in MSI2-related malignancies have been analyzed.
However, this might be of interest, considering that overlapping target genes
are associated with similar biological functions.

S1129

HES1 IS RESPONSIBLE FOR NOTCH SIGNALING-MEDIATED SUPPRES-
SION OF ACUTE MYELOID LEUKEMIA DEVELOPMENT
T Kato1,*, M Sakata-Yanagimoto1, Y Miyake1, H Nishikii1, H Muto1, Y Yokoyama1,
Y Asabe1, K Suzukawa1, N Obara1, S Chiba1
1Department of Hematology, University of Tsukuba, Ibaraki, Japan, Tsukuba,
Japan

Background: The transcription factor Hairy enhancer of split1 (Hes1) is well
characterized as a downstream target of Notch signaling. Hes1 is a basic helix-
looP-helix-type protein, and represses target gene expression. Notch signaling
has been proposed to play both pro- and anti-tumorigenic roles; it promotes
development of T-cell acute lymphoblastic leukemia (T-ALL), while serves as
a tumor suppressor for acute myeloid leukemia (AML). Meanwhile, Hes1 has
been proven as an essential mediator of Notch signaling in T-ALL development,
but its mediator for AML suppression remains to be elucidated.
Aims: To explore whether Hes1 is responsible for Notch signaling-induced
suppression of AML development.
Methods: Common myeloid progenitors (CMPs) purified from RBP-Jf/f mouse
bone marrow (BM) were serially transduced with MLL-AF9 and Cre recombi-
nase (iCre) using retroviral vectors, and transplanted into lethally irradiated
syngenic mice. CMPs from Hes1-/- mouse fetal liver were also retrovirally trans-
duced with MLL-AF9 and transplanted after multiple rounds of replating, Expres-
sion levels of downstream targets were evaluated by cDNA array and quanti-
tative RT-PCR.
Results: Mice transplanted with MLL-AF9/RBP-J-/- cells developed leukemia
at shorter latencies than those with MLL-AF9/RBPJ+/+cells (MLL-AF9/RBPJ-/-

, 3-8 weeks, n=14 vs MLL-AF9/RBPJ+/+, 4-10 weeks, n=13; P<0.01). MLL-
AF9-transduced Hes1-/- cells formed higher number of colonies at third replat-
ing compared to MLL-AF9-transduced Hes1+/+ cells. When infused into irradi-
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ated syngenic mice, MLL-AF9/Hes1-/- cells developed leukemia at shorter
latencies than MLL-AF9/ Hes1+/+cells (MLL-AF9/Hes1-/-, 7-10 weeks, n=18 vs
MLL-AF9/Hes1+/+, 10-14 weeks, n=18; P<0.001). Both MLL-AF9/Hes1-/- and
MLL-AF9/Hes1+/+ leukemia cells prepared from bone marrow of the first recip-
ients were transplantable and caused leukemia in the secondary recipients.
When Hes1 was retrovirally re-expressed in MLL-AF9/Hes1-/- cells, these cells
developed leukemia in recipient mice at longer latencies than mock-transduced
MLL-AF9/Hes1-/- cells (Hes1/MLL-AF9, 12 weeks, n=8 vs Mock/MLL-AF9, 5-
7 weeks, n=7 P<0.001). Taken together, these results indicate that Notch sig-
naling indeed suppresses MLL-AF9-triggered AML development and that Hes1
is a definitive downstream mediator for this Notch function. MLL-AF9/Hes1-/-

and MLL-AF9/Hes1+/+ leukemia cells were then compared for mRNA expres-
sion by cDNA microarray. Among the genes with different expression levels
between MLL-AF9/Hes1-/-and MLL-AF9/Hes1+/+ leukemia cells, Flt3 was
expressed at significantly higher levels in MLL-AF9/Hes1-/- leukemia cells. It
was also demonstrated that Flt3 was phosphorylated with Flt3 ligand stimula-
tion in the MLL-AF9-immortalized cells specifically with the Hes1-/- background.
Summary and Conclusions: Canonical Notch signaling serves as a tumor
suppressor in MLL-AF9-induced AML through upregulation of Hes1.Hes1 is an
essential Notch signaling mediator for AML suppression. At least a part of Hes1
function might be explained by repression of Flt3.

S1130

AML1-ETO COLLABORATES WITH THE TALE HOMEOBOX GENES
MEIS1 AND MEIS2 IN INDUCING AML
M Vegi1,*, J Klappacher1, F Oswald2, R Claus3, M Mulaw1, A Mandoli4,
V Thiel2, J Martens4, V Rawat1, L Quintanilla-Fend5, C Plass6, K Döhner7,
H Döhner7, W Hiddemann8, H Stunnenberg9, M Feuring-Buske7, C Buske1
1Institute for Experimental Cancer Research, CCC and University Hospital of
Ulm, 2Department of Internal Medicine I, University Hospital of Ulm, Ulm,
3Department of Internal Medicine I, Freiburg, Germany, 4Department of Molec-
ular Biology, Nijmegen Centre for Molecular Life Sciences, Nijmegen, Nether-
lands, 5University of Tübingen, Institute of Pathology, Tübingen, 6Division of
Epigenomics and Cancer Risk Factors, German Cancer Research Center
(DKFZ), Heidelberg, 7Department of Internal Medicine III, University Hospital
of Ulm, Ulm, 8Department of Medicine III, Klinikum Grosshadern, LMU, Munich,
9Department of Molecular Biology, Nijmegen Centre for Molecular Life Sci-
ences, Nijmegen, Germany

Background: AML1-ETO (AE) is the most frequent fusion gene in human
AML. Previously, we and others have demonstrated that the fusion is not able
to cause leukemia on its own in experimental murine models, but that it needs
as a class II mutation collaborative partners such as FLT3-length mutation
(class I) to generate AML in the murine bone marrow transplantation model
(BMT model) (Schessl et al., JCI 2005).
Aims: We aimed at determining the functional role of the Hox co-factors Meis1
and Meis2 belonging to TALE family of homeodomain proteins. Meis1 is one
of the strongest known co-factors for Hox associated leukemogenesis, but was
not linked to CBF leukemias so far. There are no data so far on the role of Meis2
in human AML.
Methods: Taqmann analysis was done for AE positive samples to determine the
expression of both MEIS genes. Expression of Meis genes and of AE were
achieved by retroviral gene transfer. To test the functional relevance of MEIS
genes in AE positive AML, lethally irradiated mice were transplanted with BM cells
solely expressing the fusion gene (n=8), EGFP (n=8, control) or with BM express-
ing both genetic alterations AE+Meis1 (n=14) and AE+Meis2 (n=4). To test
dependence of human AE positive AML cell lines on MEIS expression lentiviral
based knock down of MEIS1 & 2 were performed. DNA binding of AE in human
AML cell lines with or without MEIS depletion was assessed by ChIP-Seq.
Results: Gene expression analysis revealed that MEIS1 is expressed at high
levels in a subgroup of AE positive AML patients. Furthermore, MEIS2 was
highly and aberrantly expressed virtually in all AE patients (n=70) compared to
normal bone marrow. Expression patterns of both MEIS genes correlated with
their promoter methylation in the t(8;21) patients and cell lines. Murine trans-
plantation experiments showed that none of the mice in the AE as well as in
the control group developed disease. In contrast, mice transplanted with BM
co-expressing AE+Meis1 and AE+Meis2 developed lethal disease after a medi-
an latency of 102 and 255 days respectively. AE+Meis1 induced MPS in three,
AML in seven and ALL in three cases, whereas AE+Meis2 induced AML in all
cases. Functional relevance of MEIS expression was further confirmed in
human AML cell lines as shRNA mediated depletion of MEIS1 as well as MEIS2
impaired cell growth in AE positive AML cell lines and so far one primary AE
AML sample. To understand the mechanisms of AE/MEIS collaboration co-
immunoprecipitation assays were performed documenting interaction of Meis1
as well as Meis2 with AE. ChIP-Seq has been performed and data on changes
in DNA binding of AE in dependence of MEIS expression will be presented. 
Summary and Conclusions: Our data demonstrate for the first time that
AML1-ETO can collaborate with Meis1/2 and identify a novel collaborative part-
ner in t(8;21) positive AML. It furthermore shows that a class II mutation can
be converted into an overt oncogene by collaborating with its own class.

Lymphoid leukemogenesis

S1131

OVEREXPRESSION OF THE EMT REGULATOR ZEB2/SIP1 RESULTS IN
A BLOCK IN T CELL DIFFERENTIATION AND IDENTIFIES THIS GENE AS
A NEW DRIVER FOR T CELL LYMPHOBLASTIC LEUKEMIA 
S Goossens1,*, T Taghon2, O Blanchet3, P Van Vlierberghe4, J Van der Meulen4,
E Radaelli5, K Durinck4, M Ghahremani1, J Demets2, S Bartunkova1, K Haigh1,
P Bogaert1, K Deswarte1, L Haenebalcke1, P Rondou4, K Slowicka1, G Berx1,
D Huylebroeck6, V Janzen7, J Meijerink8, J Soulier3, F Speleman4,
J Haigh1
1Dept. Molecular Biomedical Research, VIB, Ghent University, 2Department of
Clinical Chemistry, Microbiology and Immunology, Ghent University, Ghent,
Belgium, 3Institut Universitaire d’Hématologie and U944 INSERM, Hopital
Saint-Louis, Paris, France, 4Center for Medical Genetics, Ghent University,
Ghent, Belgium, 5Mouse & Animal Pathology Laboratory, Università degli Stu-
di di Milano, Milan, Italy, 6Department of Development and Regeneration,
K.U.Leuven, Leuven, Belgium, 7Department of Internal Medicine III, Hematol-
ogy and Oncology, University of Bonn, Bonn, Germany, 8Department of Pedi-
atric Oncology/Haematology, Erasmus MC Rotterdam - Sophia Children’s Hos-
pital, Rotterdam, Netherlands

Background: Zeb2 is a member of the ZEB family of transcriptional regulators.
Its expression was correlated with the formation and/or function of cancer stem
cells in solid tumors. We have previously demonstrated that Zeb2 is highly
expressed in the hematopoietic system and evidence from mouse retroviral
mutagenesis studies points to a role for Zeb2 in initiation and/or progression
of leukemia/lymphoma.
Aims: Here, we examined the roles of Zeb2 in the hematopoietic system and
in leukemia formation through a conditional gain-of-function approach.
Results: Bi-allelic overexpression of Zeb2 from the ROSA26 locus resulted in
altered T cell development: a delay and partial block in differentiation was
observed at the DN3 pre-T cell stage. In addition, Zeb2 overexpressing mice
spontaneously develop thymic lymphomas starting at 5 months of age, indicat-
ing that Zeb2 acts as a driver in T cell malignancies. Next we have bred these
mice onto a tumor-prone background (p53flox/flox) and observed a significant
decrease in tumor latency and an increase of the stem/progenitor markers c-
Kit and CD44, suggesting an increase in leukemic stem cells. Using a minimal
dilution series of tumour cells into NOD/SCID mice we could demonstrate a 10-
100 fold increase in leukemia-initiating cells in the Zeb2 overexpressing tumors.
To assess the relevance of these findings with human disease, we screened
a cohort of T-ALL patients and found increased expression of ZEB2 predomi-
nantly associated within immature/ETP-ALL patients. Importantly, we could
identify two ETP-ALL patients who presented a unique chromosomal translo-
cation t(2;14)(q22;q32) on karyotype. This new translocation involves the ZEB2
locus and the BCL11B locus as confirmed by FISH analysis. Such BCL11B-
associated translocations lead to the overexpression of the partner gene, there-
by identifying ZEB2 deregulation as a molecular driving force for the develop-
ment of ETP-ALL in these two patients.
Summary and Conclusions: In conclusion, we have shown that Zeb2 over-
expression affects early T cell development and predisposes mice to develop
an aggressive form of T-ALL with increased stem cell properties. This mimics
patients with aggressive ETP-ALL driven by ZEB2 translocations, demonstrat-
ing that the EMT regulator ZEB2 is an oncogene for T-ALL.

S1132

ETV6-RUNX1 ALL, INSIGHTS FROM INTEGRATIVE GENOMIC ANALYSIS
E Papaemmanuil1,*, Y Li1, N Potter2, L Alexandrov1, P Van-Loo1, D Wedge1,
T Ford2, M Stratton3, M Greaves2, P Campbell1
1Cancer Genome Project, Wellcome Trust Sanger Institute, Cambridge,
2Hemato-oncology, Institute of Cancer Research, London, 3Wellcome Trust
Sanger Institute, Cambridge, United Kingdom

Background: Approximately 25% of pediatric B-cell precursor ALL are charac-
terized by the ETV6-RUNX1 fusion and are associated with a favorable progno-
sis. Monozygotic twin studies with concordant ALL and ‘backtracking’ studies
using archived neonatal blood spots established that ETV6-RUNX1 is a likely ini-
tiating event arising prenatally in a committed B-cell progenitor. However, the
fusion gene is not sufficient on its own to cause overt leukemia and a number of
subsequent studies have now provided strong evidence that additional mutations,
arising post-natally, are essential for the clinical development of ALL.
Aims: To obtain a detailed portrait of the composite genetic events that, in con-
cert with the ETV6-RUNX1 fusion gene, drive this subtype of ALL, we have car-
ried out extensive genomic analysis in patients with ETV6-RUNX1 ALL.
Methods: A total of 57 cases with diagnostic (leukemic) cell DNA paired with
matched, remission samples as a source of constitutive DNA were used for
exome sequencing (n=56) and low-depth whole genome sequencing for struc-
tural variation analysis (n=51). Integrative analysis of exome and whole genome
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data was performed and data were evaluated for recurrent gene mutations,
copy number alterations and genomic rearrangements. Signatures of somatic
mutation and structural variation were studied for insights into operative muta-
tional processes and exposures that may drive ETV6-RUNX1 pathogenesis.
Single cell analysis in two patients was performed using a PCR-based, microflu-
idic platform, to study timing of mutational processes and how these affect the
patterns of subclonal segregation of mutations and clonal phylogeny.
Results: We confirmed 775 somatic substitutions and 16 indels across 715 pro-
tein coding genes and 3 micro RNAs. Each patient had on average 14 gene
coding mutations consistent with the low number of acquired somatic mutations
identified by systematic sequencing screens of haematological malignancies
and other childhood cancer. Whole genome profilings identified 524 SVs (aver-
age:11, range 0-49) including 34 tandem duplications, 66 inversions, 106 intra-
chromosomal translocations and 317 deletions. Oncogenic mutations in KRAS,
NRAS, CTCF, DAXX, EZH2, and KDM6A are described as well as patterns of
complex rearrangement including the balanced chain of chromosomal
rearrangements seen in prostate cancer. Most mutations are subclonal to
ETV6-RUNX1. Integrative analysis of whole-genome and exome data identify
genes with deletions and inactivating mutations including MGA and ZMYM2 that
would have not been identified by either dataset alone. Sequence context analy-
ses on the observed mutations identifies two distinct mutational signatures that
are operative in ETV6-RUNX1 ALL, and collectively account for the majority of
the acquired mutations observed.
Summary and Conclusions: We report the identification of a novel spectrum
of somatic mutations in ETV6-RUNX1 ALL and present the first detailed char-
acterization of the genomic landscape of this common ALL subtype. We pro-
vide new insights into the molecular pathogenesis of ETV6-RUNX1 ALL and dis-
cuss the potential biological and clinical implications.

S1133

THE ROLE OF JAK3 MUTATIONS IN THE DEVELOPMENT OF T-CELL
ACUTE LYMPHOBLASTIC LEUKEMIA: DEVELOPMENT OF IN VITRO AND
IN VIVO MODELS
S Degryse1,2,*, L Cox1,2, V Gianfelici1,2, O Gielen1,2, N Mentens1,2, K Jacobs1,2,
C De Bock1,2, J Cools1,2
1Center for the Biology of Disease, VIB, 2Center for Human Genetics, KU Leu-
ven, Leuven, Belgium

Background: JAK3 is a tyrosine kinase that associates with the common gam-
ma chain in different cytokine receptors in which JAK1 tyrosine kinase is an
essential signaling protein. In acute lymphoblastic leukemia (ALL) and acute
megakaryoblastic leukemia mutations have been identified in JAK1 and JAK3.
In our exome sequencing study of 67 T-ALL cases, we identified six patients
with heterozygous mutations in the pseudokinase or kinase domain of JAK3.
Two samples showed evidence for bi-allelic JAK3 mutation.
Aims: The aim of this work was to determine the signaling properties of these
JAK3 mutant proteins, to study their in vitro and in vivo leukemogenic proper-
ties, and to test the efficacy of JAK kinase inhibitors for the inhibition of the dif-
ferent mutants.
Methods: We selected six JAK3 pseudokinase domain mutations (A573V,
R657Q, A572T, V674A, V678M, M511I), and one JAK3 kinase domain muta-
tion (L857Q). We expressed these proteins in Ba/F3 (B-cell) and MOHITO (T-
cell) models through viral transduction. We performed western blot experiments
to evaluate downstream signaling, and tested the efficacy of the kinase
inhibitors tofacitinib and ruxolitinib for the inhibition of JAK3. RNAi experiments
were used to identify essential components for the transforming capacities of
the JAK3 mutants.In order to study the effect of JAK3 mutations on T-cell devel-
opment in vivo, we expressed the mutant JAK3 proteins in mouse hematopoi-
etic cells through viral transduction.
Results: Expression of the JAK3 kinase mutant and the six JAK3 pseudokinase
mutants in Ba/F3 and MOHITO cells resulted in transformation to IL3 or IL7
independent growth. All mutants led to phosphorylation of JAK1, STAT5 and
ERK, while only some mutants showed strong phosphorylation of the JAK3
kinase. Expression of the JAK3 mutant proteins in cells lacking the common
gamma chain receptor did not result in auto-phosphorylation of the JAK3 mutant
proteins. Based on RNAi experiments and the expression of JAK1 kinase defi-
cient proteins, we were able to show that JAK1 kinase activity is essential for
the transforming capacities of all except one (L857Q) JAK3 mutant. The JAK
kinase inhibitors tofacitinib and ruxolitinib were able to inhibit the proliferation
of the transformed cells with IC50 values around 300 nM and 150 nM, respec-
tively. The kinase domain mutation was significantly less sensitive to ruxolitinib
compared to the other JAK3 mutants, while such difference was not observed
with tofacitinib. To determine the in vivo transforming properties of the JAK3
mutants, we performed bone marrow transplant assays. Mice that received
bone marrow cells transduced with JAK3 mutants, developed a fatal T-cell
leukemia within 100 days post transplant. The disease was characterized by
increased white blood cells counts (>60,000/mm3) and splenomegaly, with
massive infiltration of CD8 single positive T-cells in bone marrow, spleen and
thymus. Secondary transplanted mice developed leukemia within three weeks
post transplant, confirming the disease to be an acute leukemia.
Summary and Conclusions: In vitro and in vivo experiments confirm the onco-

genic properties of JAK3 mutant proteins and show that JAK1 is an essential
kinase for most JAK3 mutants. Therefore, both JAK1 and JAK3 specific
inhibitors could be tested for the treatment of JAK3 mutation positive leukemias.
We demonstrate the efficacy of tofacitinib and ruxolitinib for the inhibition of var-
ious JAK3 mutants.

S1134

LEUKEMIA INITIATING CELLS (LICS) IN ACUTE LYMPOBLASTIC
LEUKEMIA (ALL) ARE ENRICHED IN EARLY CELL CYCLE 
L Trentin1,*, M Queudeville1, S Eckhoff1, M Herrmann1, S Miller1, N Hasan1, K
Debatin1, L Meyer1
1Department of Pediatrics and Adolescent Medicine, Ulm University, Ulm, Ger-
many

Background: Leukemia initiating cells (LICs) in acute lymphoblastic leukemia
(ALL) were initially supposed to be organized in a hierarchical fashion similar-
ly to acute myeloid leukemia (AML) with only a minority of phenotypically defined
cellular sub-fractions that are able to propagate leukemia in immunodeficient
mice. Recent data have challenged this view and clearly showed that LICs in
ALL are not restricted to few phenotypically defined cells but that both imma-
ture and mature B-cell precursor (BCP) -ALL cells are equally able to reconsti-
tute leukemia in vivo pointing to a stochastic model for the LICs in ALL. Never-
theless, the identification of a distinct leukemia initiating cell population in ALL
is still an open issue.
Aims: In order to further characterize LICs in BCP-ALL we employed an alter-
native approach to determine leukemia initiating activity of ALL cells of distinct
cell cycle stages by xenotransplantation assays using our NOD/SCID/huALL
mouse model.
Methods: Patient derived xenograft B-cell precursor (BCP-) ALL samples were
simultaneously stained for their DNA and RNA content and sorted according
to distinct cell cycle phases, i.e. G0/G1 and G2-M. Sorted cells were trans-
planted onto NOD/SCID mice (105cells per recipient, 3 recipients per cell cycle
subgroup). In addition, sorted cells were analyzed for surface expression of
CD19, CD45, CD10, CD38, CD34 and Ly-5.
Results: No difference in the surface expression of markers earlier reported to
characterize ALL initiating cells such as CD10, CD38, CD34 and CD19 was
detected comparing BCP-ALL cells sorted according to distinct phases of the
cell cycle. Most interestingly, functionally all ALL cell subpopulations showed
leukemia initiating activity irrespective of their cell cycle stage and led to devel-
opment of leukemia in the recipient mice. However, among the 4 cell cycle
compartments analyzed, the cells isolated from the G0/G1 phase showed the
shortest time to leukemia appearance in the recipients compared to cells from
later/G2-M cell cycle phases. Importantly, cells belonging to the G2-M phase
were always the last engrafting in the recipient mice. Even more interestingly,
the differences in the engraftment activity were maintained also when cells
were further transplanted onto secondary recipients: cells (unsorted) isolated
from primary mice transplanted with G0/G1 cells engrafted earlier compared to
cells (unsorted) isolated from mice primarily transplanted with G2/M cells. This
increased leukemia initiating activity of ALL cells originating form G0/G1 phas-
es clearly indicates an enrichment of cells with ALL initiating and propagating
activity within early cell cycle phases.
Summary and Conclusions: In summary, ALL cells of all cell cycle phases are
able to reconstitute leukemia in the recipient animals indicating LIC activity irrespec-
tive of cell cycle phases and do not differ in expression of surface markers. This
is in line with recent findings describing that LICs in ALL are ubiquitous and fre-
quent. Importantly, despite leukemia reconstitution by cells of all cell cycle sub-
phases, a higher leukemia repopulating activity of cells within G0/G1 was identi-
fied indicating an enrichment of LICs in this early phase of the cell cycle which was
maintained upon secondary transplantation. Taken together, these data indicate
that all BCP-ALL cells posses leukemia initiating potential with cells in the G0/G1
phase representing the driving leukemia initiating cell compartment.

S1135

TISSUE AND DIFFERENTIATION STAGE-SPECIFIC EXPRESSION OF THE
CALM/AF10 FUSION PROTEIN IS REQUIRED FOR LEUKEMOGENESIS
S Dutta1,*, A Krause2, M Schneider3, M Dahlhoff3, B Tizazu1, E Wolf3,
S Bohlander4
1Hämatologikum, Department of medicine III, Ludwig Maximilians Universität
München,Clinical Cooperative Group “Leukemia”, National Research Center for
Environmental Health,Helmholtz Zentrum München, Munich, Germany, 2Stem
Cell Laboratory, Department of Small Animal Medicine,Federal University of
Santa Maria, RS, Brazil, 3Molecular Animal Breeding and Biotechnology, Gene
center, LMU, Munich, 4Center for Human Genetics, Philipps University Marburg,
Marburg, Germany

Background: The translocation t(10;11)(p13;q14), which results in the forma-
tion of the CALM/AF10 fusion gene, is associated with variety of hematologi-
cal malignancies including T-cell acute lymphoblastic leukemia (T-ALL), acute
myeloid leukemia (AML), undifferentiated leukemia, and T cell lymphoma. In
most cases, this translocation is associated with a very poor prognosis. 
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Aims: To study the mechanism of leukemic transformation by the CALM/AF10
fusion, we established tissue-specific knock-in mouse models. 
Methods: In the Rosa26-CALM/AF10 mouse line, the CALM/AF10 cDNA pre-
ceded by a loxP flanked transcriptional stop cassette is integrated into the
Rosa26 locus. Using tissue restricted or inducible expression of the Cre recom-
binase, the stop cassette can be removed, resulting in the expression of the
CALM/AF10 fusion from the Rosa26 promoter. 
Results: We crossed the Rosa26-CALM/AF10 mouse line with a Vav-Cre
transgenic line to express CALM/AF10 in the entire hematopoetic compart-
ment starting in the fetal liver, and with Cd19-Cre and Mb1-Cre lines to express
CALM/AF10 in early and mature B cells. Expression of CALM/AF10 using Vav-
Cre-mediated recombination led to the development of AML with a median
latency of 1 year and 100% penetrance. Leukemic mice showed splenomegaly,
leukocytosis, and diffuse infiltration of myeloperoxidase positive blast cells in
several organs. In 40-50% of the cases the leukemic cells had a biphenotypic
character, staining positive for both the myeloid marker Mac1 and the B lym-
phoid marker B220. In the leukemic cells, we could detect overexpression of
Hoxa cluster genes (Hoxa5, Hoxa7, Hoxa9, Hoxa10) and the Hox cofactor
Meis1. Stable expression of CALM/AF10 from the Rosa26 locus in B cells start-
ing from the very early pro B cell stage using Mb1-Cre and Cd19-Cre-mediat-
ed recombination did not result in leukemia development in any of the animals
after more than 1.5 years. CALM/AF10 expressing B cells from those healthy
mice do not show Hoxa gene or Meis1 overexpression. 
Summary and Conclusions: This study demonstrates that CALM/AF10 is
only leukemogenic when expressed at the right stage of hematopoetic devel-
opment in the correct cell type and that the overexpression of Hoxa genes and
of Meis1 plays important roles in the leukemic transformation. Furthermore, the
relatively long median latency of 1 year in the Vav-Cre induced cohort strong-
ly supports the hypothesis that CALM/AF10 requires additional genetic lesions
for leukemia development.

Platelets

S1136

T-CELL GENE EXPRESSION PROFILING SUGGESTS THAT “ACUTE”
AND CHRONIC ITP ARE TWO SEPARATE DISEASE ENTITIES
M Jernas1,*, I Nookaew2, F Celind3, K Mellgren3, H Wadenvik4, B Olsson5
1Dept of molecular and clinical medicine, UNIVERSITY OF GOTHENBURG,
2Department of Chemical and Biological Engineering, Chalmers University of
Technology, 3Department of Paediatrics, The Queen Silvia’s Hospital for Chil-
dren and Adolescents, 4Internal Medicine, 5Psychiatry and Neurochemistry,
University of Gothenburg, Göteborg, Sweden

Background: Immune thrombocytopenia (ITP) is an organ specific autoim-
mune disease where platelets and megakaryocytes are targeted. Although the
immunopathogenic cause of ITP has not been fully clarified, there is over-
whelming evidence to suggest that a dysfunction of autoreactive T cells could
represent the critical event in ITP. A substantial fraction of children with ITP
undergo spontaneous remission within 6 months after the initial diagnosis.
These patients have formerly been referred to as “acute” while those with per-
sistent low counts beyond 12 months are referred to as chronic ITP. However,
it is still unclear if chronic ITP is a natural course of the “acute” form or if these
conditions are two different and distinct disorders.
Aims: T-cell dependent processes are central in the pathophysiology of ITP.
Our aim was to study if the global gene expression signatures in T-cells differ
between “acute” and chronic ITP in childhood.
Methods: Heparin-anticoagulated peripheral blood was obtained from 8 acute
(2 boys, 6 girls, mean age 4.9±1.6 yrs; mean time to CR 1.7±0.3 month) and
9 chronic (7 boys, 2 girls, mean age 10.6±2.3 yrs; mean disease duration:56±14
month) ITP-patients and 7 healthy controls (6 boys, 1 girl, mean age 9.9±1.7
yrs). T-cells were isolated by immunomagnetic cell sorting (Miltenyi Biotec,
Surrey, UK) and RNA was prepared using the Chomczynski method, followed
by RNeasy mini-elute clean-up (Qiagen, Hilden, Germany). Twenty ng RNA
was amplified with the Ovation RNA Amplification System V2 (NuGEN Techn.,
Inc, San Carlos, CA), and cDNA was synthesized using the Encore Biotin Mod-
ule kit (NuGEN Techn., Inc, San Carlos, CA). After standard labeling, each sam-
ple was hybridized to Affymetrix U133Plus 2.0 Human Genome array (Santa
Clara, CA). We verified some differentially expressed genes and corresponding
protein with real-time PCR and ELISA.
Results: In the DNA microarray analysis we identified 4194 differentially
expressed genes in “acute” and 168 in chronic childhood ITP versus controls,
respectively. From these genes, 125 genes were differently expressed in both ITP
forms compared with controls. Interestingly, 4069 and 43 differently expressed
genes between ITP patients and controls were specific to “acute” and chronic
ITP, respectively. A dendrogram plot showed that the two forms of ITP clustered
separate from each other. Functional enrichment analysis based on GO classifi-
cations identified several pathways that differed between “acute” and chronic ITP
patients compared with controls. Since ITP is an autoimmune disease we focused
on immune related genes classified according to Immune Systems Gene Ontol-
ogy. The analysis showed that enriched T-cells genes in “acute” ITP patients com-
pared with controls were involved in T-cell receptor signaling pathway and regu-
lation of T-cell activation. In chronic ITP patients compared with controls genes
involved in regulation of macrophage and neutrophil chemotaxis were found. The
GO classifications identified increased T-cells genes in “acute” ITP patients com-
pared with controls such as IL-16 and CX3CR1 and real-time PCR confirmed the
regulation. We also measured protein levels of TGFB1, which showed significant
regulation between “acute” and chronic ITP compared with controls.
Summary and Conclusions: Our findings show that genes involved in T-cell
receptor signaling and activation are differently expressed in “acute” ITP
patients compared with chronic ITP. Furthermore, the clustering of T-cell gene
expression profiles suggests that “acute” and chronic ITP are two separate
disease entities.

S1137

DIFFERENTIAL REGULATION OF THE APOPTOTIC MACHINERY DUR-
ING MK DIFFERENTIATION AND PLATELET PRODUCTION BY IAP LIVIN
I Elrahman1,*, V Deutsch2, M Pick1, T Neuman 3, R Perlman1, Di Ben-Yehuda1
1Hematology, Hadassah - Hebrew University Medical Center, Jerusalem,
2Hematology, The Hematology Institute, Tel Aviv Medical Center, Tel-Aviv,
3Pathology, Hadassah - Hebrew University Medical Center, Jerusalem, Israel

Background: The exact mechanism of platelet production is poorly under-
stood. A relationship between activation of the apoptotic cell machinery and the
formation of pro-platelets has been established. In this study we show that
Livin plays a role in this process. Livin is a member of the Inhibitor of Apopto-
sis Proteins (IAP) family of intracellular anti-apoptotic proteins that acts by bind-
ing and inhibiting caspases. We found that Livin is unique among the IAP mem-
bers as upon strong apoptotic stimuli it is specifically cleaved by caspases to
produce a truncated protein (tLivin) with a paradoxical pro-apoptotic activity.
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Aims: To explore Livin expression during MK differentiation and better under-
stand its role inplatelet production
Methods: In this work we studied Livin expression in normal bone marrow
(BM) and in BM from patients with hematological diseases using immunohis-
tochemistry (IH) staining. To evaluate the potential role of Livin in throm-
bopoiesis we used cord blood CD34+ cells that were grown under MK differ-
entiating conditions (SCF and TPO). In addition, an in vitro model was estab-
lished to evaluate the potential role of Livin in thrombopoiesis. The human
BCR-ABL positive cell line, LAMA-84, was induced by a phorbol ester (PMA)
to differentiate to MK. Increased cell size, ploidy and DNA synthesis, all mark-
ers of MK differentiation, were detected by flow cytometry (FACS).
Results:: Interestingly, Livin protein is clearly detected in MK in normal mature
BM (by IH staining) and is expressed in platelets. Down-regulation of Livin in
CD34+ progenitor cells and LAMA-84 decreased the ability of MKs to produce
functional platelets. Upon differentiation induced by PMA, LAMA-84 cells formed
pro-platelets and produced functional platelets capable of aggregation. This
differentiation of LAMA-84 cells into MKs was accompanied by Livin protein
expression. In contrast to Livin, the levels of the anti-apoptotic proteins Bcl-2,
XIAP and Survivin decreased upon MK differentiation. Livin over-expression in
CD34+ progenitor cells induced differentiation of these cells into MK and
increased the ability of these primary MK to produce platelets. At the terminal
stage of differentiation we observed accumulation of the pro-apoptotic tLivin
concomitant with increased caspase 3 activity and apoptosis.
Summary and Conclusions: The IAP Livin is upregulated upon MK differen-
tiation and is then cleaved to pro-apototic tLivin at the end of this process to pro-
duce functional platelet. We suggest that Livin plays a role in thrombopoiesis
by regulating the apoptotic cell machinery in MK.

S1138

X-LINKED THROMBOCYTOPENIA WITH THALASSEMIA (XLTT) DISPLAYS
INCREASED BONE MARROW FIBROSIS AND ANGIOGENESIS–COMPAR-
ISONS WITH PRIMARY MYELOFIBROSIS AND GATA1LOW MICE
M Åström1,*, V Hahn-Strömberg2, E Zetterberg3, M Merup4, K Hultenby5,
A Migliaccio6, J Palmblad4
1Section of Hematology, Department of Medicine, 2Section of Pathology,
Department of Laboratory Medicine, Örebro University Hospital, Örebro,
3Department of Hematology and Coagulation, Skåne University Hospital,
Malmö, 4Departments of Medicine and Hematology, 5Department of Laborato-
ry Medicine, Karolinska Institutet, Karolinska University Hospital Huddinge,
Stockholm, Sweden, 6Tisch Cancer Institute, Mount Sinai School of Medicine,
New York, United States

Background: GATA1 is a transcription factor that controls erythropoiesis and
thrombopoiesis by binding to DNA targets directly or via its co-factor FOG-1.
In man, several hypomorphic mutations in the GATA1 gene localized on the X-
chromosome are associated with thrombocytopenia and anemia. In mice, the
hypomorphic Gata1low mutation causes a phenotype similar to human primary
myelofibrosis (PMF) with thrombocytopenia, defective megakaryocyte (MKC)
maturation with increased proliferation, progressive bone marrow (BM) fibrosis,
and increased angiogenesis with dilated BM micro-vessels (MV). Although
GATA1 mutations have not been detected in PMF as yet, MKC from these
patients exhibit abnormalities similar to MKC from Gata1low mice and have low
expressions of GATA1 by immuno-histochemistry (IHC)/immuno-electronmi-
croscopy. X-linked thrombocytopenia with thalassemia (XLTT) is a rare inher-
ited disorder caused by the 216 R>Q mutation in exon 4 of GATA1. The phe-
notype of male patients includes macrothrombocytopenia, splenomegaly and
a beta-thalassemia trait. We describe two families with XLTT in whom three
males were initially falsely diagnosed withPMF and all five investigated males
showed BM fibrosis ranging grades I-II/III.
Aims: To enhance diagnostic accuracy and improve the knowledge on mecha-
nisms of BM fibrosis by comparing the natural course of BM fibrosis and features
of BM angiogenesis between XLTT patients, PMF patients and Gata1low mice. 
Methods: Members of the two apparently non-related XLTT families (5 M
reported here, 2 F not reported here) were studied. Red blood cell and platelet
indices were measured with Siemens ADVIA 2120. BM biopsies from the five
XLTT males, varying numbers of patients with PMF or post-PV or –ET-MF with
grade II or III BM fibrosis, healthy controls and Gata1low micewere stained by
IHC/immuno-fluorescence for several markers. 
Results: BM fibrosis never exceeded grades I-II/III in the XLTT males who
were aged 29-67 years at sampling, with increased reticulin staining but no col-
lagen fibers (negative van Gieson staining). Also spleen sizes seemed stable
over time (lengths by ultrasound 13-20 cm). Mild anemia, anisocytosis, reticu-
locytosis and low MCV (median 78 fL, ref 82-98 fL) were typically seen. Platelet
counts were mostly in the range 22-87 ¥ 109/L (ref 145-387¥109/L), with high
MPV 11.1-12.0 fL (ref 7-9 fL) and PDW 63-74%. Some platelets were pale, and
deficiency of alpha-granule was verified by EM. Blood CD34+ cells were
increased. MKC were increased in BM, sometimes hypolobulated and showed
reduced expressions of GATA1, VEGF and AGGF1 (angiogenic growth factor-
1) but normal CD61. PMF MKC had reduced GATA1 expression but increased
VEGF and CTGF (connective tissue growth factor). High micro-vessel density
(MVD) in XLTT BM, with small MV and poor pericyte coverage of the vessel

walls contrasted with large MV having high pericyte coverage in PMF and
Gata1low mice. AGGF1 and CTGF were expressed in pericytes as shown by
double-stainings for CD34, SMA-alpha and the growth factors. None of the
XLTT patients showed the JAK2 617 V>F mutation.
Summary and Conclusions: Apparently non-progressive BM fibrosis is a clin-
ically important feature in two XLTT families. Other findings in XLTT were low
VEGF and AGGF1 expressions in MKC and enhanced angiogenesis with small
MV and low pericyte coverage, as opposed to large MV and high pericyte cov-
erage in PMF. These features together with mutation analyses may aid in the
differential diagnosis against PMF. 

S1139

MUTATIONS RESPONSIBLE FOR ANKRD26-RELATED THROMBOCY-
TOPENIA INCREASE THE RISK OF HEMATOLOGICAL MALIGNANCIES
BUT ARE NOT FREQUENTLY INVOLVED IN DE NOVO ACUTE
LEUKEMIAS
C Balduini1,*, G Yu2, P Heller3, M Alessi4, P Giordano5, S Kunishima 6,
J Bussel7, N Vianelli8, K Niederhoffer 9, G Podda10, G Saglio11, G Martinelli8,
P Noris12, A Savoia13, M Seri14, R Favier15
1Department of Internal Medicine, IRCCS Policlinico San Matteo-University of
Pavia, Pavia, Italy, 2Division of Pediatric Hematology Oncology, UCSD Rady
Children’s Hospital, San Diedo, United States, 3Instituto de Investigaciones
Médicas A. Lanari, University of Buenos Aires, Buenos Aires, Argentina, 4UMR
Inserm 1062, Faculty of medicine, Aix Marseille University, Marseille, France,
5Department of Biomedical Sciences and Human Oncology, University of Bari,
Bari, Italy, 6Nagoya Medical Center, Nagoya, Japan, 7Weill Medical College of
Cornell University, New York, United States, 8Department of
Haematology/Oncology “L. e A. Seràgnoli”, University of Bologna, Bologna,
Italy, 9Department of Medical Genetics, University of British Columbia, Vancou-
ver, Canada, 10Department of Internal Medicine, San Paolo Hospital, Milan,
11Department of Clinical and Biological Science, University of Turin, Orbassano,
12Department of Internal Medicine, IRCCS Policlinico San Matteo-University of
Pavia, Pavia, 13Laboratory of Genetics, Institute for Maternal and Child Health,
IRCCS Burlo Garofalo-University of Trieste, Trieste, 14Medical Genetics Unit,
Department of Gynaecological, Obstetric, and Paediatric Sciences, University
of Bologna, Bologna, Italy, 15Armand Trousseau children hospital, Paris and
Inserm U1009, Villejuif, Paris, France

Background: It has been recently shown that mutations in the 5’UTR of
ANKRD26 result in an autosomal dominant form of thrombocytopenia with nor-
mal size platelets that has been named ANKRD26-Related Thrombocytopenia
(ANKRD26-RT) (Am J Hum Genet 2011;88:115-20). Gene overexpression
seems to be the consequence of mutations. It has been suggested that
ANKRD26-RT is one of the less rare forms of inherited thrombocytopenias in
that it was identified in 21 of 210 families with genetically transmitted low platelet
counts (Blood 2011;117:6673-80). Analysis of 78 patients revealed that throm-
bocytopenia and bleeding tendency were usually mild or moderate, and bone
marrow examination suggested that thrombocytopenia was derived from dys-
megakaryopoiesis. Unexplained high values of hemoglobin and leukocytes
were observed in some cases. The most important clinical remark of ANKRD26-
RT was the association with acute leukemia, which affected 6% of patients.
Aims: The purpose of this study was to confirm the clinical and laboratory char-
acteristics of ANKRD26-RT that have been identified in the first case series of
patients. In particular, we wanted to confirm that the disease increases the risk
of hematological malignancies. Moreover, we wanted to ascertain whether the
5 ‘UTR of ANKRD26 is mutated in de novo acute leukemias.
Methods: We searched for mutations in the 5’UTR of ANKRD26 in patients with
inherited thrombocytopenias who had remained without a definite diagnosis at
the end of the diagnostic procedure. The search for mutations in the 5’UTR of
ANKRD26 was also performed in 254 subjects with acute leukemia.
Results: We identified 11 heterozygous single nucleotide substitutions and 1
small deletion in the 5’UTR of ANKRD26 in 65 patients from 21 pedigrees with
inherited thrombocytopenia. Four of these mutations (c.-116C>G, c.-126T>C,
c.-127delAT, c.-128G>C) had not been detected previously. Bleeding tenden-
cy was mild (most patients with grade 1 or 2 of the WHO bleeding scale),
platelet count was moderately reduced (mean value/SD: 51/29 ¥109/L) and
mean platelet volume was usually normal (mean value/SD: 9/2 fL). Hemoglo-
bin and leukocyte levels higher than normal were observed in 5 and 13 cases,
respectively. Considering also 27 affected family members who died before
our study, the extended series of 92 patients includes 6 subjects with AL, 3 with
myelodysplastic syndrome (MDS) and 2 with chronic myelogenous leukemia
(CML). Mutation screening in patients with de novo acute leukemias identified
mutations in the 5’UTR of ANKRD26 in one subject. However, medical history
revealed that he was thrombocytopenic before developing leukemia and that
other family members were known to be affected by ANKRD26-RT.
Summary and Conclusions: Our study brings the number of families with
ANKRD26-RD described in the literature to 42 and makes this form of inher-
ited thrombocytopenia one of the most frequently reported. Analysis of this
new case series confirmed that the typical picture of ANKRD26-RT is that of
an autosomal dominant disorder characterized by moderate thrombocytope-
nia with normal sized platelets and mild bleeding diathesis. It also confirmed
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that mutations in 5’UTR of ANKRD26 predispose to hematological malignan-
cies, in that 11 of 92 affected subjects developed AL, MDS or CML. Howev-
er, our study excluded that these mutations are frequently involved in de
novo AL.

S1140

EXTENT AND CLINICAL RELEVANCE OF BONE MARROW FIBROSIS IN
IMMUNE THROMBOCYTOPENIA (ITP) PATIENTS TREATED WITH
THROMBOPOIETIN RECEPTOR AGONISTS (TPO-RA)–A SINGLE CEN-
TRE LONG-TERM FOLLOW-UP
W Ghanima1,2,*, J Geyer3, L Boiocchi4, C Lee2, A Miller2, A Orazi5, J Bussel2
1Medicine, Østfold Hospital Trust Fredrikstad, Fredrikstad, Norway, 2Depart-
ment of Pediatric Hematology/Oncology, 3Pathology and Laboratory Medicine,
4Weill Cornell Medical College/New York Presbyterian Hospital, New York,
United States, 5Pathology and Laboratory Medicine, Weill Cornell Medical Col-
lege/New York Presbyterian Hospital, New York, United States

Background: Treatment of ITP patients with TPO-RA increases platelets
through stimulation of the TPO receptor. One reported side effect of TPO-RAs
is induction of bone marrow fibrosis (BMF)
Aims: To determine the magnitude and clinical significance of BMF and risk
of developing phenotypical and/or karyotypic clonal abnormalities in TPO-RA-
treated ITP patients
Methods: This single-centre study was carried out at the Platelet Disorders
Centre of Weill Cornell Medical College (WCMC), New York, USA. Eligibility cri-
teria were the presence of ITP diagnosis, treatment with TPO-RA and availabil-
ity of at least one bone marrow biopsy (BMB) performed on treatment with one
of the following TPO-RA: romiplostim, eltrombopag, AKR 501/E5501 (Eisai) or
the Shionogi agent. BMB were performed every 1–2 years as part of the stan-
dard follow-up procedure for ITP patients on TPO-RA. The grade of BMF was
assessed in 121 BMBs (13 pretreatment, 103 on-treatment, 5 post-treatment)
acquired from 64 patients. Forty disease-free staging BMBs served as controls.
All BMBs were separately reviewed by 3 pathologists to assess the grade of
marrow fibrosis (MF); discordant cases were reviewed simultaneously to reach
consensus. Fibrosis was graded from MF-0 to MF-3 according to the European
Consensus Grading System. No additional bone marrows were performed as
part of the study. The study was approved by the IRB of the WCMC; informed
written consent to include their previously obtained material was acquired from
all patients.
Results: Median age (interquartile range=IQR) of 64 patients (33 males/31
females) at the time of first BMB was 38 years (IQR 18-63). Twenty-six patients
had ≥2 BMBs. The distribution of MF-grades is shown in the Table 1. The pro-
portion of MF-0 decreased from 70% in pretreatment biopsies to 22% in the first
set of BMBs (P=0.03) indicating that TPO-RA induces reticulin in the BM of

most treated patients. Despite stable dosing, there was a significantly greater
number of MF-2/MF-3 in the last available BMBs as compared to control BMBs,
in which no MF-2/MF-3 was found (P=0.003). In the 26 patients having two or
more BMBs the number of MF2/3 increased from 2 (8%) in BM1 to 8 (30%) in
the last available BMB (P=0.03), which indicates progressive fibrosis in some
patients. At time of last available BMB, median hemoglobin level, absolute
neutrophils counts, platelet counts and lactic dehydrogenase in those with
MF0/1 were 13.6 g/dl, 4.6¥109/L, 98¥109/L, 225 U/L and in patients and with
MF-2/3 were 12.5 g/L, 6.6¥109/L, 139¥109/L, 223 U/L, respectively. No statis-
tically significant differences were found. Comparing factors as age, duration
of disease, duration of treatment, splenectomy status, type and dose of agent,
only age was found to be significantly higher in patients with MF-2/3 as opposed
to MF0/1 at time of last BMB [54 y vs. 38 years in (P=0.02].

Table 1.

Summary and Conclusions: This large single centre experience indicates
that TPO-RAs induce some degree of BMF, which although it was progressive
in some, remained stable in the majority of patients and within the range that
is found in normal individuals. The high grades of BMF (MF-2/3) observed in
some did not appear to be clinically significant. Age was the only factor asso-
ciated with higher grades of fibrosis. No neoplastic immunophenotypic or kary-
otypic abnormalities emerged during treatment with TPO-RA. Annual follow-up
with BMB is recommended in TPO-RA-treated patients. Discontinuation should
be considered in those who develop MF-3 or possibly even MF-2.
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Cellular immunotherapy and vaccination

S1141

EXPLORING LEUKEMIA- AND VIRUS-SPECIFIC HUMAN CD8+ T LYMPHO-
CYTES WITH STEM-CELL-LIKE AND CENTRAL MEMORY PROPERTIES
FOR EFFECTIVE IMMUNOTHERAPY USING HUMANIZED MICE
U Hartwig1,*, Y Xu1, A Mades1, S Khan1, M Theobald1
1III. Dept. of Medicine - Hematology, Internal Oncology & Pneumology, Univer-
sity Medical Center Mainz, Mainz, Germany

Background: Adoptive transfer of in vitro generated tumor- and virus- reactive
T cells has evolved as a promising strategy in cellular immunotherapy to treat
cancer and virus-associated neoplasia such as Epstein-Barr Virus (EBV)-medi-
ated post-transplant lymphoproliferative disorder (PTLD) observed after solid
organ and hematopoietic stem cell transplantation. However, terminally differ-
entiated, high avidity effector T cells exhibit limited homing and self-renewal
capacity to establish sustained memory. 
Aims: In this study we thus explored the modulation of the canonical Wnt-sig-
naling pathway previously shown to affect T cell differentiation to generate
HLA-A*0201 restricted, EBV- and Wilms Tumor 1 (WT1) antigen-specific cyto-
toxic T lymphocytes (CTL) from naïve CD8+ CD45RA+precursors with stem-cell
(TSCM) and central-memory (TCM) properties.
Methods: Naïve CD8+ T cells isolated from peripheral blood mononuclear cells
(PBMCs) of healthy donors using the Naive CD8+ T-Cell Isolation Kit (Miltenyi
Biotec) were first primed by autologous dendritic cells loaded with EBV-peptides
(LMP2, BRLF1, BMLF1) or WT1-peptides (WT1126-134 or WT1 PepMix® (Jeri-
ni Peptide Technology)) and then restimulated using peptide presenting autol-
ogous PBMCs or HLA-A2+ T2-cells in the presence of an optimized cytokine
cocktail comprising interleukin (IL)-12, -7, -15, and -21. To modulate Wnt-sig-
naling the glycogen synthase kinase-3β (Gsk-3β) inhibitor TWS119 was added
to the culture. Phenotypic and functional analyses were performed by flow
cytometry, IFN-γ ELISpot and 51Cr-release assays, respectively, at different
time points of culture. In addition, homing and persistence of different T cell sub-
sets was tested in NOD/scidIL2Rcg-null (NSG) mice while adoptive transfer
studies to evaluate antitumor reactivity of these T cells were performed in NSG
recipients engrafted with autologous EBV-transformed B cells (B-LCL) or
patient-derived AML blasts prior to T cell transfer.
Results: Upon repetitive stimulation we obtained strong expansion of EBV- and
WT1-reactive CTL expressing a CD8+CD45RA+CD45RO-CD95+CD27+CD28+

CD62L+CCR7+ TSCM and CD8+CD45RA- CD45RO+CD95+CD27+CD28+

CD62L+CCR7+ TCM phenotype when compared to CTL stimulated without
TWS119. In support of our phenotypic analyses additional studies revealed
elevated ß-catenin mRNA and eomesdermin expression levels suggesting a
Tcf-7 mediated transcriptional effect on T cell differentiation. Interestingly,
whereas both TWS119 treated and control CTL populations elicited compara-
ble reactivity against B-LCL in vitro as shown by IFN-y ELISPOT and chromi-
um-release assays, adoptive transfer of EBV-reactive, TWS119-treated CTL in
B-LCL engrafted NSG mice resulted in potent reduction of EBV-induced B-cell
hyperplasia and prolonged engraftment as compared to non TWS119 treated
controls. Similar in vivo studies of WT1-specific CTL using AML-engrafted NSG
mice are currently in progress.
Summary and Conclusions: In conclusion, this study demonstrates that stem-
cell-like and central memory EBV- and WT1-reactive CTLs with enhanced sur-
vival and sustained effector functions can be generated from naïve CD45RA+

T cells by modulating Wnt-signaling for improved immunotherapy.

S1142

A NOVEL METHOD FOR SUBRETINAL TRANSPLANTATION OF HUMAN
ADULT BONE MARROW MESENCHYMAL STEM CELLS AMELIORATES
THE DETERIORATION OF RETINAL STRUCTURE AND FUNCTION IN A
RAT MODEL OF RETINAL DYSTROPHIES
Y Rotenstreich1,2,*, A Tzameret1,2, I Sher1, M Belkin1,2, A Treves3, A Nagler4
1Goldschleger Eye Research Institute, Sheba Medical Center, Tel Hashomer,
2Goldschleger Eye Research Institute, Tel Aviv University, Tel Aviv, 3Cancer
Research Center, 4Hematology Division, Sheba Medical Center, Tel Hashomer,
Israel

Background: Retinal dystrophies, including age related macular degenera-
tion (AMD) and retinitis pigmentosa (RP) are the leading cause of vision inca-
pacitation and blindness worldwide. Currently, there are no effective treatments
for most of these progressive diseases. Stem cell-based therapies represent a
promising treatment avenue, with recent studies in animal models demonstrat-
ing enhanced retinal function following subretinal transplantation of adult or
embryonic human stem cell. Preliminary results in clinical trials showed some
promising positive effects. However in both animal models and patients, trans-
planted cells were confined to the injection area, significantly limiting the poten-
tial therapeutic effect.
Aims: To develop an improved subretinal transplantation system of human-
derived bone marrow mesenchymal stem cells (hBM-MSCs).

Methods: hBM-MSC cells (CD73+; CD90+, CD105+, CD45-) from healthy
human donors were transplanted into the sub-retina of one eye of 69 RCS rats
at p28 (0.25 million cells/eye). Ten RCS rats were subretinally injected with
medium as control. Retinal function was tested by electroretinogram before
and following transplantation for 22 weeks. Visual function was examined by
an object recognition test. Eyes were inoculated for histology and immunoflu-
orescence analyses. To demonstrate efficiency and safety of the new transplan-
tation method in a large animal model, cells were transplanted in New Zealand
White Rabbits and Spectral Domain Optical Coherence Tomography (SD-OCT,
Heidelberg) was used for eye imaging and detection of transplanted cells.
Results: Transplanted cells were identified shortly after transplantation as a
nearly continuous sheet of cells covering most of the subretinal surface and in
the choroid in the rat model. One week after transplantation, cells were confined
to the subretinal space. A prolonged (up to p168) and statistically significant
enhancement of retinal function following hBM-MSCs transplantation was
demonstrated by electroretinogram analysis. Transplanted rats demonstrated
improved visual performance following cell transplantation. These results cor-
related with histological analysis that revealed a significant preservation of reti-
nal structure. Thus, increased number of photoreceptors were observed in the
outer nuclear layer along most of the retina with concomitant preservation of
rod photoreceptor cell structure. No immunosuppressants were used and long-
term safety analysis demonstrated no gross or microscopic adverse effects of
cell transplantation. Experiments in rabbits demonstrated efficient subretinal
transplantation, with transplanted cells forming a uniform sheet of cells cover-
ing most of the subretinal surface. A shallower and less traumatic retinal detach-
ment was produced by cell injection (Figure 1).

Figure 1. Dil-labeled (arrow) transplanted cells in rat eye.

Summary and Conclusions: In this study we showed for the first time that
transplanting hBM-MSCs as a thin homogenous sub-retinal layer resulted in
long-term protection of visual functions and significantly delayed photorecep-
tor degeneration throughout the retina. This new transplantation method may
enhance host-graft interaction, cause less trauma to the host tissue and shal-
lower retinal detachment. Our findings suggest that transplanting the cells as
a thin layer enhances the therapeutic effect of these cells and safety of trans-
plantation.
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DENDRITIC CELL VACCINATION AS A POST-REMISSION TREATMENT IN
ACUTE MYELOID LEUKEMIA: A REPORT OF 29 PATIENTS
Z Berneman1,*, A Van de Velde1, S Anguille1, Y Willemen1, W Schroyens1,
I Vrelust1, A Gadisseur1, G Nijs1, B Stein1, V Van Tendeloo1, E Smits1
1Hematology, Antwerp University Hospital, Edegem, Belgium

Background: Relapse remains a major problerm in acute myeloid leulemia
(AML), especially in the majority of older patients who cannot undergo allogene-
ic hematopoietic stem cell transplantation. We have reported on the induction of
complete and molecular remissions in 5/10 AML patients, following vaccination
with dendritic cells (DC), electroporated with mRNA encoding the full-length
sequence of the Wilms’ tumor protein WT1 (PNAS 2010;107:13824-9). This clin-
ical effect was correlated with CD8+ T-cell response directed against WT1.
Aims: We hypothesized that we could improve the clinical effects by inducing
anti-WT1 CD4+ T-cell response in addition to the anti-WT1 CD8+ T-cell
response already observed previously.
Methods: In addition to the original construct with the full-length WT1 (construct
1), we also used 2 other constructs, one with a Sig-DC-LAMP MHC class II-
skewing signal and a deletion of the WT1 nuclear localization signal (construct
2) and one similar to it, but codon-optimized (construct 3). mRNA, derived from
these 3 constructs by in vitro transcription, was electroporated into monocyte-
derived DC. 
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Results: When mRNA derived from the 2 new constructs (constructs 2 and 3)
with the MHC class II-skewing signal was electroporated into DC, there was a
higher cytoplasmic WT1 protein expression and a stronger stimulation of WT1-
specific CD8+ T-cells as compared to the original full-length sequence without
MHC class II-skewing signal (construct 1). DC electroporated with mRNA
derived from constructs1, 2 and 3 were used to vaccinate respectively13, 6 and
10 AML patients, at very high risk of relapse and who were in remission follow-
ing chemotherapy and pre-DC vaccination. In those 3 groups, the clinical
response rate, as measured by a normalization of WT1 mRNA tumor marker
levels in blood and/or marrow, occurred in respectively 7/13, 1/4 and 0/6
patients. In addition, there were 4 patients with evidence of stable disease,
some of it late, during DC vaccination. All patients, who did not normalize the
WT1 mRNA tumor marker level relapsed and/or died. Globally, 8/29 patients
have not relapsed yet. Of those 8 patients, 5 had an increased WT1 mRNA
tumor marker level which normalized following DC vaccination, 3 of them now
more than 5 years after the start of DC vaccination and most probably cured.
One of those 3 patients, was in partial remission of AML following chemother-
apy and was brought into complete and molecular remission by the DC vacci-
nation only. Mono- or poly-epitope WT1-specific tetramer-positive T cells were
detectable in all evaluable patients, with the highest frequency in patients who
remained in complete remission after DC vaccination.
Summary and Conclusions: In conclusion, WT1 mRNA-transfected DC vac-
cination is emerging as a non-toxic and effective strategy to prevent relapse in
AML. Contrary to expectations, the original full-length WT1 construct without
MHC class II skewing signal has demonstrated the highest clinical activity so far.
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INHIBITION OF PROTEIN GERANYLGERANYLATION SPECIFICALLY
INTERFERES WITH CD40-DEPENDENT B CELL ACTIVATION RESULT-
ING IN A REDUCED CAPACITY TO INDUCE T CELL IMMUNITY
A Shimabukuro-Vornhagen1,*, S Zoghi2, T Liebig3, K Wennhold3,
M Kochanek3, C Scheid3, S Theurich3, M Hallek1, M von Bergwelt-Baildon3
1Department I of Internal Medicine, University Hospital of Cologne, Cologne,
2University of Bonn, Bonn, 3University Hospital of Cologne, Cologne, Germany

Background: Antibody-independent effector functions of B cells, such as anti-
gen presentation and cytokine production, have been shown to play an impor-
tant role in a variety of immune-mediated conditions such as autoimmune dis-
eases, transplant rejection and graft-versus-host disease. Most current
immunosuppressive treatments target T cells and are relatively unspecific and
result a profound immunosuppression that places the patients at an increased
risk of severe infections and development of cancer. Therapeutic strategies
which interfere with B cell activation could therefore be a useful addition to the
current immunosuppressive armamentarium.
Aims: The aim of this study was to identify novel immunomodulatory agents,
which could be used to inhibit B cell activation and effector functions.
Methods: Human B cells were stimulated with CD40L, which is one of the
most potent B cell-activating stimuli and strongly enhances the antigen-present-
ing function of B lymphocytes. The gene expression profiles of the CD40-acti-
vated B cells were compared to the those of resting B cells in order to deter-
mine pathways which were upregulated after CD40-activation.
Results: The transcriptomic analysis revealed that many of the of the genes
which belong to the mevalonate pathway were upregulated following CD40-
mediated activation of B cells. Inhibition of 3-hydroxy-3-methylglutaryl coen-
zyme A reductase, the rate limiting enzyme of the mevalonate pathway, by

lipophilic statins such as simvastatin and atorvastatin resulted in a specific inhi-
bition of B cell activation via CD40 and impaired their ability to act as stimula-
tory APC for allospecific T cells. Furthermore, statin-treated B cells acquired
tolerogenic features and preferentially expanded regulatory T cells. Mechanis-
tically, the inhibitory effect resulted from the inhibition of protein geranylgerany-
lation subsequent to the depletion of mevalonate, the metabolic precursor for
geranylgeranyl.
Summary and Conclusions: Inhibition of geranylgeranylation either directly
through geranylgeranyl transferase inhibitors or indirectly through statins rep-
resents a promising therapeutic approach for the treatment of diseases where
antigen-presentation by B cells plays a role.
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CELLULAR DYNAMICS OF THE INDUCTION OF T CELL-MEDIATED ANTI-
TUMOR IMMUNITY BY A B CELL-BASED CANCER VACCINE
A Shimabukuro-Vornhagen1,*, N Gonzalez2, T Liebig2, S Grabbe3, M von Bergwel-
Baildon2
1Department I of Internal Medicine, 2University Hospital of Cologne, Cologne,
3University Hospital Mainz, Mainz, Germany

Background: B cell-based cellular vaccines are a promising platform for can-
cer immunotherapy. Compared to dendritic cells little is known about the pre-
cise mechanisms of the induction of CD8 T cell responses by B cells.
Aims: The aim of this study was to determine the safety and effectiveness of
B cell-based tumor immunotherapy in the murine B16 melanoma tumor mod-
el and to analyze the dynamics of the T cell-B cell interactions with regard to
the clinical application of B cell-based cancer vaccines.
Methods: The kinetics of T-B cell interactions in a 3-D collagen matrix was stud-
ied using time lapse videomicroscopy. Mice where vaccinated by injection of ex
vivo generated CD40-activated B cells either subcutaneously or intravenously.
Results: CD40-activated B cells express the full lymph node homing triad includ-
ing CD62L, CCR7/CXCR4 and LFA1. Murine and human CD40-activated B cells
migrate towards cognate ligands such as CCL19, CCL21 and CXCL12. Further-
more, such CD40-activated B express several T-cell chemoattractants and induce
T-cell chemotaxis in vitro. To dissect T cell/APC interaction on a single cell we
analyzed three-dimensional migration in collagen matrix. Interestingly, antigen-
loaded CD40-B differ from immature and mature DC by displaying a rapid migra-
tory pattern undergoing promiscuous, short-lived (7.5min) but stable interactions
with cognate T cells. Furthermore, upon injection GFP+ CD40-activated B cells
home to secondary lymphoid organs. Taken together, these data suggest that
CD40-B are equipped with the receptors and migratory capacity necessary to
home to secondary lymphoid organs and have the property to attract and enter
into stable contacts with T cells. Preclinical evaluation of CD40-actived B cell-
based tumor immunotherapy demonstrated the safety and effectiveness of this
approach. Even the injection of high numbers of CD40-activated B cells did not
result in any detectable toxicity. Furthermore, the B cell-based vaccine led to the
induction of antigen-specific antitumor immunity.
Summary and Conclusions: In summary, we show fundamental differences
in the mechanisms of cytotoxic T cell activation induced by DC and B cells. T
cell stimulation by CD40-activated B cells, unlike T cell activation induced by
DCs, primarily takes place through short-lived sequential interactions.we
demonstrate that vaccination with peptide-loaded CD40-activated B cells elic-
its antigen-specific T cell-mediated antitumor immunity without causing toxici-
ty. Thus CD40-activated B cell-based immunotherapy represents a promising
approach to cancer immunotherapy.
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THE BCL-2 INHIBITOR ABT-199 (GDC-0199) IS ACTIVE AND WELL-TOL-
ERATED IN ULTRA HIGH-RISK RELAPSED/REFRACTORY CHRONIC
LYMPHOCYTIC LEUKEMIA (CLL)
A Roberts1,*, M Davids2, J Pagel3, B Kahl4, W Wierda5, T Miller6, J Gerecitano7,
T Kipps8, M Anderson1, D Huang1, D Darden9, L Gressick9, C Nolan9, J Yang9,
T Busman9, A Graham9, E Cerri9, S Enschede9, R Humerickhouse9, J Seymour10
1Walter and Eliza Hall Institute of Medical Research, Melbourne, Australia,
2Dana-Farber Cancer Institute, Boston, MA, 3University of Washington, Seat-
tle, WA, 4University of Wisconsin, Madison, WI, 5University of Texas, Houston,
TX, 6University of Arizona, Tucson, AZ, 7Memorial Sloan-Kettering Cancer
Center, New York, NY, 8University of California San Diego, San Diego, CA,
9AbbVie Inc., North Chicago, IL, United States, 10Peter MacCallum Cancer
Centre, Melbourne, Australia

Background: Patients (pts) with CLL and deletions of chromosome 17p
(del(17p)) or whose disease is refractory to fludarabine (F) are considered to
have ultra high-risk CLL. The median life expectancy of these pts is less than
2 to 3 years with standard therapy; therefore novel agents are urgently need-
ed, particularly for this subgroup. Overexpression of BCL-2 and failure to trig-
ger upstream pro-apoptotic pathways underpin resistance to apoptosis in these
patients. In vitro, this block to apoptosis can be overcome by targeting mitochon-
dria through BCL-2 inhibition. The first-generation BCL-2 inhibitor, navitoclax,
achieved partial remissions (PRs) in 35% of pts with relapsed/refractory (R/R)
CLL, however concomitant inhibition of BCL-XL resulted in dose-limiting throm-
bocytopenia (TCP). ABT-199 is a second generation inhibitor with greater affin-
ity for BCL-2, but 500-fold less affinity for BCL-XL, than navitoclax. We hypoth-
esized that selective BCL-2 inhibition with ABT-199 would demonstrate signif-
icant clinical efficacy, including in pts with ultra high-risk disease.
Aims: The primary objectives of this phase-I dose-escalation study are to eval-
uate the safety and pharmacokinetics (PK) of ABT-199, determine a maximum
tolerated dose and recommended phase-2 dose, and assess efficacy and bio-
markers in pts with R/R CLL. In this analysis, we have sought to determine if
pts with ultra-high risk CLL have similar response rates to the overall study
population.
Methods: Pts with ECOG performance status ≤1 and adequate marrow func-
tion received a single dose of ABT-199 on Week1 Day -3 or -7 (W1D-3, W1D-
7), followed by continuous once-daily dosing from W1D1, until disease pro-
gression or unacceptable toxicity. After cohort1, the initial dose was reduced
and daily dosing modified to include a 2 or 3 step dose-escalation to the target
dose for each cohort. Evaluations included adverse events (AE; NCI-CTCAE-
V4), PK parameters and disease response (IWCLL 2008).
Results: As of January 2013, 56 pts have been enrolled (see Table 1) in cohorts
assessing doses from 150mg to 1200mg. Sixteen (29%) had del(17p) and 18
(32%) F-refractory CLL (see Table 1). The most common non-haematologi-
calAEs (>15% pts) were nausea (36%), diarrhea (30%), fatigue (25%), upper
respiratory tract infection (23%), and cough (16%). Grade 3/4 AEs occurring in
≥5 pts were neutropenia 21(38%), thrombocytopenia 6 (11%) and tumour lysis
syndrome (TLS) 5 (9%). The thrombocytopenia was not dose-related. With ini-
tial dosing, TLS occurred in 3/3 pts in cohort 1 and 2/53 pts with the modified
dosing schedule (both were DLTs). Additionally, 1 fatal AE occurred within 48
hrs of dose-escalation to 1200 mg in a pt with laboratory evidence of TLS (DLT).
13 pts have discontinued, 7 due to progression, 6 for other reasons: TLS (2),
other illness (2), thromboembolic event (1), consent withdrawal (1). After a sin-
gle dose of ABT-199 with a low-fat meal, Tmax and T1/2 values were approxi-
mately 7 and 17 hrs, respectively, a pattern supporting daily dosing. Preliminary
efficacy data are summarised (Table 1). 

Table 1.

Summary and Conclusions: ABT-199 is highly active in ultra high-risk CLL,
achieving a response rate of 88% in del(17p) and 78% in F-refractory pts, com-
parable to the 85% response rate in the whole study population Additional dos-
ing and scheduling modifications are currently being explored to minimise the
risk of TLS while preserving efficacy. (study status see clinicaltrials.gov)
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RANDOMISED COMPARISON OF FCR-LITE AND CLR (CHLORAMBUCIL
PLUS RITUXIMAB) REGIMENS IN ELDERLY PATIENTS WITH CHRONIC
LYMPHOCYTIC LEUKEMIA
E Nikitin1,*, D Kisilichina2, O Zakharov3, S Lugovskaya2, E Varlamova4,
T Obukhova5, B Biderman6, I Kaplanskaya7, E Naumova2, M Pochtar2,
A Sudarikov6, E Domracheva5, V Ivanova8, L Kovaleva1, V Ptushkin9
1Outpatient department, Hematology Research Center of Russia, 2Department
of Clinical Laboratory Diagnostics, Russian Medical academy of postgradual
education, 3Outpatient department, City Hospital N150, 4Laboratory of immuno-
chemistry, 5Laboratory of Cytogenetics, 6Laboratory of Molecular Hematology,
7Department of Pathology, Hematology Research Center of Russia, 8Outpatient
department, City hospital named after Sergei Botkin, 9Oncology and hematol-
ogy dpt. for adolescents and young adults, Federal Scientific and Clinical Cen-
tre of Pediatric Hematology, Oncology and Immunology named after Dmitriy
Rogachev, Moscow, Russian Federation

Background: Chlorambucil is still considered as standard of care in elderly and
physically unfit patients with chronic lymphocytic leukemia (CLL). However, a
considerable number of patients have insufficient or short responses to chlo-
rambucil and there is a need to develop safe and more efficacious treatment
approaches. Two regimens have been proposed for treatment of patients with
comorbidities and elderly patients: FCR-Lite and CLR, both showing relatively
high efficacy and good tolerability.
Aims: To compare in randomized trial FCR-Lite and CLR regimens in treatment
of elderly patients with chronic lymphocytic leukemia.
Methods: Untreated CLL patients older than 71 years and physically unfit patients
aged 61–70 years with cumulative illness rating score (CIRS) 7 and more were
included into the trial. After Informed consent the patients were randomly assigned
to receive either FCR-Lite (F oral 32 mg/m2 for three days, C oral 150 mg/m2 for
three days) or CLR (Chl 10 mg/m2 for 7 days). Rituximab was given once in
each cycle in both regimens (375 mg/m2 i.v. day 0 at first cycle and 500 mg/m2
day 1 all subsequent cycles). Cycles were repeated every 4 weeks.
Results: 97 patients have been included into the study. The patient’s charac-
teristics were relatively well balanced between arms with regard to age, stage,
genomic aberrations and VH status. 72% were Binet B, 16% Binet C and 12%
Binet A. The median age was 71 years (range 60 to 84), 47 patients were
females (48%), the median CIRS score was 8 (range 1-18). The overall inci-
dences of trisomy 12 and abnormalities of 13q, 11q23, and 17p13 detected by
FISH were8,5%, 50%, 21,3%, and6,4%, respectively, with no statistically sig-
nificant differences between treatment arms. One patient withdraw consent, 1
patient died from pneumonia before initiation of treatment, and 3 patients dis-
continued treatment due toxicity or worsening of concomitant condition. Nine-
ty two patients were available for assessment. At the time of analysis, Febru-
ary 2013, the median observation time was 29.8 months. A mean number of
5.1 courses was given in the CLR arm versus 5.3 courses in the FCR-Lite arm.
72% (FCR-Lite) and 66% (CLR) of patients received 6 cycles. There was no
significant differences in grade III–IV myelotoxicity in FCR-Lite and CLR arms:
neutropenia was observed in 36% patients and 34% patients, anemia 4%
and2,6% and thrombocytopenia in 8% and 13%, respectively. The incidence
of CTC grade 3 or 4 infections was also not significantly different (17,7% in FCR-
Lite arm versus14,8% in the CLR arm (P=0.9). The overall response rate of the
FCR-Lite arm was 93% as compared to 85% in the CLR arm (P<0.35). The
complete response rate was significantly higher in the FCR-Lite arm (42%;
19/45) compared to CLR (10,6%; 5/47) (P=0.001). Forteen patients (31%) in
FCR-Lite arm achieved an MRD-negative CR while in CLR arm there were no
MRD-negative cases. Median PFS in CLR arm was 25,3 months, while in FCR-
Lite arm it was not reached (P=0,0042). PFS at 2 years in FCR-Lite arm was
72,6%. To date, 80 patients remain alive and 17 patients (17%) have died. In
LR arm 6 patients died from progression, 2 from secondary tumors and 3 from
other causes. In FCR-Lite arm there have been no deaths from progression, 3
patients died from secondary tumors and 3 from other causes.
Summary and Conclusions: Preliminary results show that FCR-Lite is more
efficacious in terms of response and progression free survival without signifi-
cant increase of toxicity.

S1148

RESULTS OF THE RANDOMISED PHASE II NCRI ADMIRE TRIAL OF FCR
AND FCM-R IN PREVIOUSLY UNTREATED CLL: ORAL FCR IS HIGHLY
EFFECTIVE AND SAFE BUT THE ADDITION OF MITOXANTRONE DOES
NOT IMPROVE RESPONSES 
P Hillmen1,*, C Pocock2, A Rawstron3, L McParland4, A Chalmers4, A Varghese1,
A Smith4, C Collett4, M Hamblin5, A Bloor6, A Pettitt7, C Fegan8, J Blundell9, J
Gribben10, W Gregory4, D Phillips4, D Cohen4
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1Haematology, St James’s Institute of Oncology, Leeds, 2Haematology, East
Kent Hospitals, Canterbury, 3HMDS, St James’s Institute of Oncology, 4Clini-
cal Trials Research Unit, University of Leeds, Leeds, 5Haematology, Colchester
Hospital University NHS Foundation Trust, Colchester, 6Haematology, The
Christie NHS Foundation Trust, Manchester, 7Haematology, Royal Liverpool
University Hospital, Liverpool, 8Haematology, University Hospital of Wales,
Cardiff, 9Haematology, Royal Cornwall Hospital, Truro, 10Barts and The Lon-
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Background: Fludarabine, cyclophosphamide and rituximab (FCR) results in
improved progression free (PFS) and overall survival (OS) compared to FC. Ini-
tial evidence from non-randomised Phase II trials suggest the addition of mitox-
antrone to FCR improves remission rates. We previously demonstrated that the
addition of mitoxantrone and rituximab to oral FC (FCM-R) was safe and poten-
tially effective in previously treated patients with CLL.
Aims: To compare the primary end-point (complete response (CR) rates) and
the short-term secondary endpoints (Minimal Residual Disease (MRD), ORR
and safety) for FCR and FCM-R in previously untreated CLL.
Methods: ADMIRE was a phase IIB, randomised, controlled, parallel group tri-
al in previously untreated CLL performed in 29 UK centres. 218 patients were
planned to be randomised on a 1:1 basis to FCR or FCM-R, to provide 80%
power to detect a 20% improvement in CR rate. Patients required therapy by
IWCLL criteria and were considered fit for fludarabine-based therapy. The
schedule for oral FCR was equivalent to iv FCR with iv rituximab given on Day
1 of each cycle (375mg/m2 Cycle 1; 500mg/m2 Cycles 2-6), oral fludarabine at
24mg/m2/day for 5 days (Days 1-5) and oral cyclophosphamide at
150mg/m2/day for 5 days (Days 1-5). FCM-R included intravenous mitox-
antrone (6mg/m2/day on Day 1 of each cycle). Six cycles were planned 28
days apart. Patients with neutropenia delaying any cycle of therapy received
G-CSF (lenograstim 263mcg/day; Days 7-13) on all subsequent cycles. All
patients received prophylaxis with co-trimoxazole and acyclovir.
Results: 215 patients were recruited June 2009 to April 2012 with 107 receiv-
ing FCR and 108 FCM-R. The treatment arms were well balanced for the fol-
lowing: median age of 62 (range 33–77) and 66% (n=141) under 65; 76%
(n=163) male; 12% (n=26) progressive stage A, 52% (n=111) stage B and
36% (n=78) stage C; 56% (100/177) had unmutated Ig genes; 5% (10/187)
were 17p deleted; and 19% (36/187) were 11q deleted. More 17p deleted
patients were randomly allocated to FCR (8 vs 2). 28% (61/215) discontinued
therapy early including 23% (n=25) for FCR and 33% (n=36) for FCM-R. Over-
all, 10% (n=21) received 1-3 cycles, 8% (n=8) FCR and 12% (n=13) FCM-R.
60% (n=128) of patients received G-CSF during therapy with a higher propor-
tion on FCM-R compared with FCR (68% vs 60%). 62% (n=134) of patients
experienced some form of dose modification including 61% for FCR and 64%
for FCM-R; the most common modification was dose delay. 150 SAE’s were
reported from 95 patients; 69 events from 42 receiving FCR and 81 from 53
receiving FCM-R. 91 patients (43%) were hospitalised due to an SAE, 41 (39%)
FCR compared with 50 (47%) FCM-R. There were no treatment related deaths.
At the time of writing 172 patients (80%) had undergone independent central
review for response, with 36 outstanding and 7 being ineligible or withdrawn.
151 patients are currently included in the primary endpoint analysis; with 21
excluded due to good clinical responses but missing trephine biopsies so that
CR could not be assessed. 70% (105/151) of available patients achieved a CR;
71% (53/75) FCR and 68% (52/76) FCM-R. ORR was 97% (n=145/150) in
available patients, 96% (72/75) FCR and 97% (73/75) FCM-R. MRD by flow
cytometry (sensitivity<10-4) in the bone marrow was assessed at 3 months
post-therapy; of those assessable 57% (106/186) had undetectable MRD, 62%
(58/93) FCR compared to 52% (48/93) FCM-R.
Summary and Conclusions: Oral FCR is well tolerated with acceptable tox-
icity. Dose intensity was supported with G-CSF in 60% of patients. The com-
plete remission rate (CR+CRi) at 70% and the MRD negativity rate of 62%
were very high compared to previous collaborative group trials. There was no
improvement in the CR rate with the addition of mitoxantrone, fewer patients
achieved an MRD negative remission and there was slightly increased toxici-
ty; concluding that the addition of mitoxantrone to FCR will not be taken for-
ward into a Phase III trial. The higher than predicted CR and MRD negativity
rates for FCR compared to previous reports may be due to an increased use
of growth factor support, close attention to dose intensity, routine use of pro-
phylactic antibiotics and/or the use of oral fludarabine and cyclophosphamide. 
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HAIRY CELL LEUKEMIA: EVALUATION OF LONG-TERM OUTCOMES IN
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Background: Hairy cell leukemia (HCL) is a rare hematologic disorder. Purine
analogues (pentostatin and cladribine) have transformed the course of the dis-
ease with similar overall responses obtained in more than 85% of patients,
with median relapse-free survival up to 15 years. With prolonged survival, HCL
patients tend to develop further malignancies. Isolated case reports and sin-
gle center series described the different malignancies observed.
Aims: We conducted a large, multi-center, retrospective survey in France to
determine the frequency of malignancy in HCL patients (pts) and their families,
and to analyze the long-term effects of the established purine nucleotide
analogs (PNA) cladribine (C) and pentostatin (P).
Methods: Physician members of the Société Française d’Hématologie were
surveyed on their management of HCL pts over the past 30 years. Clinicians
completed a form that collected data concerning personal and familial med-
ical history of pts, with particular focus on hematologic malignancies, solid
tumors, clinical and biological presentation at HCL diagnosis, therapeutic
options, response to treatment, time to relapse, second malignancies and
cause of death.
Results: We studied 487 HCL patients (mean patient age 59y; range 29–90y)
from 36 French clinical centers. HCL diagnosis was established after exami-
nation of peripheral blood and/or bone marrow and by immunophenotyping.
Eighty-eight patients (18%) had familial history of cancers, with one familial HCL
case. Forty-one patients (8%) presented solid tumors and hematologic malig-
nancies before HCL diagnosis with a median time of 89 months (range 2–529).
Twenty-three patients (5%) received no treatment. Three hundred and forty-
five patients (71%) received just one first-line treatment (C: 235 pts, P: 82 pts,
interferon: 13 pts, other: 15 pts), and 119 pts (24%) received two-to-seven
lines of therapy. After first-line treatment, although complete response (CR)
rates and median relapse free survival (RFS) were similar between C
(CR:85.1%, RFS:164mo) and P (CR: 85.3%, RFS:159mo), overall survival
(OS) is better with C than P (respectively 97% versus 89%, at 5 years). Where-
as more patients achieved CR in second-line treatment with C than P, RFS and
OS are significantly better when patients received P. Twenty-nine pts (6%)
died (11 HCL-related, 6 related to second malignancies). Forty-eight pts (10%)
developed second malignancies (34 solid tumors, 10 hematologic malignan-
cies, 4 both) after a median time of 74 months (2-375). Excess of incidence of
second malignancies, including solid and hematologic malignancies, is
observed with a standardized incidence ratio (SIR) at 1.86 (IC95%: 1.34-2.51)
with no significant difference between the two PNAs. SIR for second hemato-
logic malignancies was particularly increased at 5.32 (IC95%: 2.90-8.92).
Summary and Conclusions: This study highlights the high frequency of can-
cers in HCL pts (18%) and their family members, suggesting a role for genet-
ic factors in the development of the disease. First-line treatment based on
PNAs, P or C, is very efficient with OS at 5 years at 95%. Frequency of sec-
ond malignancies is particularly increased (10%) with a SIR at 1.86, especial-
ly concerning hematologic malignancies (SIR=5.32). The respective role of P
and C in the development of second malignancies is debatable. PNA remains
the reference treatment in HCL, as long as secondary effects, especially sec-
ond malignancies, of emerging therapeutics are not clearly evaluated. Indeed
secondary mutations in RAS pathway have been described in patients treated
with BRAF inhibitors. We recommend the use of PNAs in first-line, reserving
BRAF inhibitors exclusively in very high-risk HCL patients.

S1150

UPDATE ON A PHASE 1 STUDY OF THE SELECTIVE PI3K-DELTA
INHIBITOR, IDELALISIB (GS-1101) IN COMBINATION WITH OFATUMUM-
AB IN PATIENTS WITH RELAPSED OR REFRACTORY CHRONIC LYM-
PHOCYTIC LEUKEMIA
S Coutre1,*, J Leonard2, R Furman2, I Flinn3, S De Vos4, K Rai5, M Schreeder6,
N Wagner-Johnston7, J Sharman8, T Boyd9, N Fowler10, Y Kim11, L Holes11,
D Johnson11, R Dansey11, T Jahn11, J Barrientos5
1Stanford University Cancer Center, Stanford, CA, 2Weill Cornell Medical Col-
lege, New York, 3Sarah Cannon Research Institute, Nashville, TN, 4Universi-
ty of California Los Angeles, Los Angeles, 5Hofstra North Shore-LIJ School of
Medicine, Hyde Park, NY, 6Clearview Cancer Institute, Huntsville, AL, 7Wash-
ington University, St. Louis, MO, 8Willamette Valley Cancer Institute/US Oncol-
ogy Research, Springfield, OR, 9Yakima Valley Memorial Hospital/North Star
Lodge Cancer Care, Yakima, WA, 10M. D. Anderson Cancer Center, Houston,
11Gilead Sciences, Seattle, United States
Background: PI3K-delta (δ) is critical for activation, proliferation and survival
of B cells and plays a role in homing and retention in lymphoid tissues. Ide-
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lalisib is a first-in-class, targeted, highly selective, oral inhibitor of PI3Kδ that
has shown considerable monotherapy activity in patients with heavily pretreat-
ed CLL.
Aims: The primary objective of this study was the assessment of safety and
the secondary objective was the evaluation of clinical response: overall
response rate (ORR), progression-free survival (PFS), duration of response
(DOR), overall survival (OS). The study is ongoing.
Methods: The study evaluated idelalisib (GS-1101) for relapsed/refractory CLL
continuously given at 150 mg BID in combination with a total of 12 infusions of
ofatumumab (O, 300 mg initial dose either on Day 1 or Day 2 relative to the first
dose of idelalisib, then1,000 mg weekly ¥7, then1,000 mg every 4 wks ¥ 4). Pts
who were benefitting from therapy after the 48 weeks of the primary study were
eligible to continue idelalisib on an extension study. Clinical response was eval-
uated according to published criteria (Hallek 2008; Cheson 2012).
Results: 21 pts (6F/15M) with a median (range) age of 66 (43-79) years and
a WHO performance status of 0 (13, 62%) or 1 (8, 38%) were enrolled. Adverse
disease characteristics (n,%) included bulky lymphadenopathy (12, 57%),
refractory disease (7, 33%), multiple prior therapies (median:2, range: 1-6).
Almost all patients (20, 95%) had at least 1 prior therapy containing rituximab
(R), and 9 (43%) were refractory to R. 3 (14%) had received prior O. Prior ther-
apies also included alkylating agents (18, 86%, [bendamustine:11, 52%]) and
purine analogs (16, 76%, [fludarabine:15, 71%]). 8/21 (38%) pts had evidence
of del17p, and data available from 13 pts showed that 10 (77%) had unmutat-
ed IGHV. As of 22 Feb 2013, the median (range) treatment duration was 11 (0-
18) months. 10/21 (48%) pts have completed the primary study and enrolled
into the extension study. 8/21 (38%) discontinued: 3 for reasons of AE and 2
for other reasons. There were 3 deaths that occurred on study. 7/21 (33%) pts
are continuing idelalisib treatment on the extension study. The ORR (ITT, as
assessed by investigators) was 76% (16/21), with 3 CRs (14%, 1 unconfirmed),
and a median (range) time to response of 1.9 (1.8-8.3) months. Median progres-
sion-free survival and duration of response were 17.8 months and 15.9 months,
respectively. Median overall survival (OS) has not been reached; OS at 11
months was 80%. The most common TEAEs (any Grade/≥Gr3, regardless of
causality) included diarrhea (48%/5%), cough (43%/0%), pyrexia (38%/0%),
dyspnea (33%/0%), nausea (24%/0%), pneumonia (19%/19%), fatigue
(19%/0%), and rash (19%/0%). Elevation of liver transaminases (TA, any
Grade/≥Gr 3) was seen in 29%/14%. Of those, only 1 pt discontinued the study
because of (recurrent) TA elevation.
Summary and Conclusions: The combination of idelalisib with ofatumumab
represents a non-cytotoxic regimen with a favorable safety profile and high
activity resulting in durable tumor control in pts with high-risk pretreated
relapsed/refractory CLL. Phase 3 trials evaluating the efficacy of idelalisib in
combination with therapeutic anti-CD20 antibodies such as ofatumumab or rit-
uximab are ongoing (NCT01659021, NCT01539512).

Clinical studies in multiple myeloma 2
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EFFICACY, SAFETY, AND QOL IN MM-003, A PHASE3, MULTICENTER,
RANDOMIZED, OPEN-LABEL STUDY OF POMALIDOMIDE (POM)+LOW-
DOSE DEXAMETHASONE (LODEX) VS HIGH-DOSE DEXAMETHASONE
(HIDEX) IN RRMM
J Miguel1,*, K Weisel2, P Moreau3, M Lacy4, K Song5, M Delforge6, L Karlin7,
H Goldschmidt8, A Banos9, A Oriol10, A Alegre11, C Chen12, M Cavo13,
L Garderet14, V Ivanova15, J Martinez-Lopez16, S Hudgens17, X Yu18,
L Sternas18, C Jacques18, M Zaki18, M Dimopoulos19
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ven, Belgium, 7Centre Hospitalier Lyon Sud/Hospices Civils de Lyon, Pierre-
Bénite, France, 8Universitätsklinikum Heidelberg, Heidelberg, Germany,
9Hematology, Centre Hospitalier de la Côte Basque, Bayonne, France, 10Insti-
tut Catala d’Oncologia, HGTiP, Barcelona, 11Hospital Universitario La Prince-
sa, Madrid, Spain, 12Princess Margaret Hospital, Toronto, ON, Canada,
13Bologna University School of Medicine, Institute of Hematology and Medical
Oncology, Bologna, Italy, 14Hopital Saint Antoine, Paris, France, 15GUZ
Moscow City Clinical Hospital S.P.Botki, Moscow, Russian Federation, 16Hos-
pital Universitario 12 de Octubre, Madrid, Spain, 17Adelphi Values, Boston,
MA, 18Celgene Corporation, Summit, NJ, United States, 19Alexandra Hospital,
Athens, Greece

Background: Relapsed/refractory multiple myeloma (RRMM) patients (pts)
who are refractory to bortezomib (BORT) and lenalidomide (LEN) treatment (Tx)
have a poor prognosis with short overall survival (OS) and reduced quality of
life (QOL). HiDEX is commonly used to treat RRMM. POM was recently
approved by the US FDA for the treatment (Tx) of RRMM patients who have
received at least 2 prior therapies, including BORT and LEN.
Aims: MM-003 study compared POM+LoDEX vs. HiDEX in RRMM pts who
failed BORT and LEN and progressed on their last Tx.
Methods: Pts must have been refractory to last prior Tx (progressive disease
[PD] during or within 60 days) and failed BORT and LEN after ≥2 consecutive
cycles (C) of each (alone or in combination). Pts were randomized 2:1 to receive
28-day C of POM 4 mg D1-21+LoDEX 40 mg (20 mg for pts aged >75 y) week-
ly or HiDEX 40 mg (20 mg for pts aged >75 y) D1-4, 9-12, and 17-20. Tx con-
tinued until PD or unacceptable toxicity. The primary endpoint was progression-
free survival (PFS) and secondary endpoints included OS, overall response rate
(ORR; ≥partial response [≥PR]), duration of response, safety, and QOL. For pt-
reported QOL outcomes, change scores and minimal important differences
were calculated as meaningful change from baseline through C5 (1 standard
error of measurement) for the 5 clinically relevant EORTC QLQ-C30 domains
(Global Health Status, Physical Functioning, Fatigue, Emotional Functioning,
and Pain). Time to QOL worsening was compared between arms by the Kaplan-
Meier method.

Table 1.

Results: 455 pts were randomized to POM+LoDEX or HiDEX. The median num-
ber of prior Tx was 5 (range 1-17). 72% were refractory to LEN and BORT. Medi-
an follow-up was 4 mos. POM+LoDEX significantly extended median PFS and
OS vs. HiDEX, despite 29% of HiDEX pts receiving POM after PD (Table 1). At
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this point, the Data Monitoring Committee recommended crossover from HiDEX
to POM±LoDEX. As of Nov9, 2012, the ORR remained significantly higher for
POM+LoDEX vs. HiDEX (Table 1). The most frequent grade 3-4 adverse events
(AEs) for POM+LoDEX vs. HiDEX were neutropenia (42% vs. 15%), anemia
(27% vs. 29%), and infection (24% vs. 23%); discontinuation due to AEs was
infrequent (7% vs. 6%). Regarding QOL, favorable trends were observed for
POM+LoDEX vs. HiDEX in each of the 5 relevant domains. QOL in responders
vs. patients who have progressed by arm indicated statistically significant differ-
ences favoring POM+LoDEX responders in Physical Functioning (P=.005) and
Fatigue (P=.032). In all pts, by Kaplan-Meier estimation, POM+LoDEX extend-
ed median time to meaningful symptom and QOL worsening vs. HiDEX for all 5
domains (Table 1). Updated results will be presented at the meeting.
Summary and Conclusions: POM has shown activity in MM pts refractory to
LEN and BORT. In this study, POM+LoDEX significantly extended PFS and OS
vs. HiDEX and resulted in improvements in clinically relevant QOL measure-
ments over the course of Tx. POM+LoDEX should become a standard of care
in these pts.

S1152

LENALIDOMIDE ASSOCIATED WITH CYCLOPHOSPHAMIDE AND DEX-
AMTHASONE (CRD) IS AN EFFECTIVE NON TOXIC OPTION FOR NEWLY
DIAGNOSED MULTIPLE MYELOMA (MM) PATIENTS
A Brioli1,2,*, F Davies1, W Gregory3, S Hinsley3, C Pawlyn1, M Cavo2,
R Owen4, G Jackson5, N Russell6, G Morgan1
1Haemato-Oncology Research Unit, Institute of Cancer Research, London, Unit-
ed Kingdom, 2Seragnoli Institute of Hematology, Bologna University School of
Medicine, Bologna, Italy, 3Clinical Trials Research Unit, University of Leeds, 4St
James’s Institute of Oncology, St James’s University Hospital, Leeds, 5Depart-
ment of Haematology, University of Newcastle, Newcastle Upon Tyne, 6Clinical
Haematology, Nottingham City Hospital, Nottingham, United Kingdom

Background: The advent of new drugs used in triplet combinations with alky-
lating agents and steroids has dramatically improved the outcome of MM
patients, however peripheral neuropathy (PN) and the potential for myelosup-
pression and second primary malignancies (SPMs) have made their use in
some settings difficult. Among the new drugs, lenalidomide (Len), due to his
oral availability and the lack of treatment related PN, is particularly attractive.A
recent phase III study has combined Len with Melphalan and Prednisone fol-
lowed by Len maintenance (MPR-R) obtaining good results, but myelosup-
pression and SPMs were seen.1 Combining Len with Cyclophosphamide (Cy)
and Dexamethasone (Dex) is particularly attractive because of its reduced
cytotoxicity and mutagenicity. We investigated the CRD triplet in relapsed
patients in phase I/II studies.2-3 A total of 52 heavily pre-treated patients were
treated in the 2 studies with good response rate (CR+PR 65%>81%) and man-
ageable toxicities (Table 1).

Table 1.

Aims: The positive results of these studies led us to design a phase III study
(MRC Myeloma XI trial) which compared CTD with CRD in newly diagnosed
MM patients. As part of the safety analysis we have looked at the toxicity of pts
receiving CRD.
Methods: The trial is ongoing and has recruited 1054 patients (pts) in the
younger intensive pathway and 828 in the non intensive one. Based on the dose
finding studies CRD doses were: Cy 500 mg on days 1 and8, Len 25 mg on
days 1-21 and Dex 40 mg on days 1-4, 12-15 given for a minimum of 4 to 6
cycles until maximum response or unacceptable toxicity. Older or frail pts
received attenuated doses of Dex (20 mg on days 1-4 and 15-18). The
response rates with the combination in studies up to know have been excel-
lent, with OR rates of 81% and CR rates of 29% in relapsed patients, with max-

imum response developing in a median of 3 cycles. Response rates in present-
ing patients will be higher and updated results will be presented.
Results: Of the 1882 pts that entered the trial 937 have been randomised to
CRD treatment. Data for pts receiving at least 1 cycle are available on 711 pts
(75.9%), of which 495 (69.6%) have completed induction. Mean number of
cycles received has been 4.8 (±1.99), with a median of 5 (range 1-18). A dose
modification of any of the 3 drugs was needed in 62.2% of pts (Cy in 27.6%,
Len in 47.4% and Dex in 40.6%), but only 39 pts (5.5%) stopped induction due
to toxicity before receiving the minimum number of cycles required. More than
60% of the pts (63.3%) were able to receive the prescribed therapy without any
delay. Grade 3-4 hematologic adverse events were reported in 24.9% (neu-
tropenia), 7.5% (thrombocytopenia) and 12.6% (anaemia) of the patients,
respectively. The incidence of any extra-hematologic adverse reaction (AR)
grade 3-4 was 30.3%. No grade 4 PN was reported; PN grade 3 (sensory or
motor) was seen in 0.6% of the patients. Deep vein thrombosis (DVT) was
reported in 3.3% of patients and the incidence of pulmonary embolism (PE) was
2.3%. SAEs are available for all the randomized population, and were report-
ed in 535/937 pts (57.1%). About half of the SAEs were related to at least one
of the study drugs; the most frequent were infections (39.1%) and cytopenias
(18.5%). Treatment related mortality was 0.6%. With a median follow up of 1.3
years from beginning of therapy the incidence of SPMs has been 0.3% (n=3).
Summary and Conclusions: Overall our data confirm that CRD treatment
has a good safety profile, and is therefore a valid option for both young and old
newly diagnosed MM patients.
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SECOND PRIMARY MALIGNANCIES (SPM) IN NEWLY DIAGNOSED MUL-
TIPLE MYELOMA (MM) PATIENTS ACCORDING TO LENALIDOMIDE
EXPOSURE: A META-ANALYSIS OF 6383 INDIVIDUAL PATIENT DATA 
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Background: Three large randomized trialsrecently reported an increased risk
of second primary malignancies (SPMs) in newly diagnosed myeloma (MM)
patients treated with lenalidomide. However, patients with MM have multiple
risk factors for SPM and the excess risk with lenalidomide compared with non-
lenalidomide has not been described. 
Aims: We performed an individual patient data meta-analysis to estimate the
incidence of SPM according to lenalidomideexposure.
Methods: Relevant studies, from PubMed and ASCO/IMW/ASH abstracts
(after 2000), that met the following criteria were included: (1) randomized tri-
als of newly diagnosed MM patients; (2) randomization to treatment with
lenalidomide in at least one arm (lenalidomide-trials); (3) randomization to treat-
ment to at least one new drug but not lenalidomide (no-lenalidomide-trials); (4)
available data of SPMs. The primary aim was the cumulative incidence of
SPMs,that was estimated accounting for competing events (Gooley et al.). 
Results: 6383 patients were included in the analysis. The median follow-up
was 30 months. Median age was 69 years, 45% of patients aged 65-74 years
and 22% ≥75 years. Total cases of SPMs were 420 (6.6%), including 188
(2.9%) hematologic and 232 (3.6%) solid cancers. The cumulative incidence
at 3 and 5 years of SPMs and of death were summarized in the Table 1. 3218
patients were enrolled in the lenalidomide-trials and were available for adirect
comparisons between lenalidomide vs non-lenalidomide treatments.Solid
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tumors occurred with similar incidence in all treatment groups. The risk of hema-
tologic SPM was significantly higher in patients receiving lenalidomide (5-year
cumulative incidence 3.2% vs 1.1%, P=0.04) and increased linearly over time.
Therisk is limited to patients receiving lenalidomide plus melphalan (4.1, 95%CI:
2.4-5.8) with no excess in other combinations (lenalidomide without melphalan:
1.2, 0.0-2.6; melphalan without lenalidomide: 1.1, 0.0-2.7) (P=0.003).The risk
of death for adverse events and for progression was higher than the risk of SPM.

Table 1. Cumulative incidence (%) at 3 and 5 years of SPMs and death
(95% Cl).

Summary and Conclusions: An increase of SPMs was observed in patients
receiving lenalidomide compared with controls. The observed difference was
attributed to the increased occurrence of hematologic SPMs, mainly with combi-
nation including lenalidomide plus melphalan. In the context of the observed sur-
vival benefit, the benefit/risk profile of lenalidomide treatment remains positive.

S1154

SUBCUTANEOUS VELCADE PLUS PREDNISONE (VP) OR PLUS
CYCLOPHOSFAMIDE (VCP) OR PLUS MELPHALAN (VMP) IN FRAIL, ELD-
ERLY, NEWLY DIAGNOSED MULTIPLE MYELOMA PATIENTS: A PHASE
II COMMUNITY-BASED STUDY. 
A Larocca1,*, S Oliva1, M Offidani2, A Levi2, C Musolino2, A Falcone2,
C Conticello2, T Caravita2, D Rossi2, O Villani2, C Nozzoli2, G Benevolo2,
T Guglielmelli2, A Liberati2, D Derudas2, F Morabito2, A Carella2, P Caraffa2,
M Astolfi1, C Palladino1, V Montefusco2, F Cavallo1, M Petrucci2,
M Boccadoro1, P Sonneveld3, A Palumbo1
1Myeloma Unit, Division of Hematology, University of Turin, Turin, 2Italian Mul-
tiple Myeloma Network, GIMEMA, Italy, Italy, 3Erasmus Universal Medical Cen-
ter, Rotterdam, Netherlands

Background: Bortezomib-Melphalan-Prednisone (VMP) is the standard of care
for the treatment of newly diagnosed elderly multiple myeloma (MM) patients.
Subcutaneous and weekly bortezomib infusions were both associated with a
significant reduction in adverse events (AEs), such as peripheral neuropathy,
without affecting efficacy. Frail elderly patients are more susceptible to AEs with
subsequent treatment discontinuation that significantly affect efficacy and dose-
intensity, thus suggesting the need for a reduced-dose strategy. 
Aims: To assess the safety and the efficacy of 3 reduced-dose intensity sub-
cutaneous (sc) bortezomib-based treatments in elderly, frail, newly diagnosed
MM patients unsuitable for protocol with standard inclusion criteria.
Methods: Treatment included nine 28-day cycles of bortezomib 1.3 mg/m2sc
days1,8,15, 22 plus oral prednisone 50 mg every other day (VP) or VP plus oral
ciclophosphamide 50 mg every other day (VCP) or oral melphalan 2 mg every
other day (VMP) for 28 days, followed by maintenance with sc bortezomib every
2 weeks until progression. 
Results: A total of 152 patients were enrolled, including 51 patients in the VP,
51 in the VCP and 50 in the VMP group. Median age was 78, 76 and 77 years,
and 40%, 24% and 30% of patients were older than 80 years in the VP, VCP,
and VMP groups, respectively. Overall, 76%, 71% and 72% had ISS stage II/III
disease and 18%, 21% and 20% of the patients were defined at high risk by
FISH with at least one chromosomal abnormalities among del17, or t (4;14), or
t(14;16). Frail patients defined as Charlson comorbidity index ≥2 or Activity of
Daily Living score (ADL) ≤4 or Instrumental Activity of Daily Living score (IADL)
≤5 or age ≥80 years were 66%: 78% in the VP, 57% in the VCP and 62% in
the VMP group. Median follow-up was 10 months. Patients received a median
of 6 VP, 8 VCP, and 7 VMP treatment cycles. All three induction regimens
exhibited substantial activity, with an overall response rate (≥partial response)
of 60% in the VP, 60% in the VCP, and 70% in the VMP group (P=0.67). At least
1 grade 3-5 adverse event was reported in 31% of patients in the VP group, 41%
in the VCP group and 42% in the VMP group (P=0.41). Hematologic grade 3
AEs occurred in less than 10% patients in all groups. The incidence of non
hematologic grade 3 AEs was similar in the 3 groups and were mainly infective
(12%), cardiovascular (8%), and neurologic (7%), including 5% of peripheral

neuropathy. Discontinuation rate due to AEs was 14% in the VP, 16% in the
VCP and 22% in the VMP group (P=0.30, VP vs VMP). In frail patients, the over-
all response rate was 60% in VP, 52% in VCP, and 77% in the VMP group
(P=0.13). At least 1 grade 3-5 adverse event was reported in 30% of the VP,
52% of the VCP and 48% of the VMP group (P=0.14). Discontinuation rate due
to AEs was 15% in the VP, 21% in the VCP and 23% in the VMP group (P=0.53,
VP vs VMP) (Table 1).

Table 1.

Summary and Conclusions: In frail elderly newly diagnosed MM patients, the
doublet VP regimen showed a similar efficacy compared to VCP and VMP
triplet combinations. Rate of discontinuation due to AEs was lower in the VP
group. Longer follow-up is needed to assess long-term outcomes. 
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IMPACT OF BORTEZOMIB INCORPORATED INTO AUTOTRANSPLANTA-
TION ON OUTCOMES OF MM PATIENTS WITH HIGH-RISK CYTOGENET-
ICS: AN INTEGRATED ANALYSIS OF 1610 PATIENTS ENROLLED IN
FOUR EUROPEAN PHASE 3 STUDIES
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Background: Over the last decade, integration of novel agents into ASCT for
younger patients with newly diagnosed MM has significantly improved their
clinical outcomes. However, whether the novel agents are able to improve or
overcome the adverse prognosis related to several genomic aberrations is still
an open question.
Aims: The European cooperative groups HOVON/GMMG, IFM,
PETHEMA/GEM and GIMEMA conducted 4 phase III studies aimed to compare
bortezomib-based (B-b) induction regimens (VD or VTD or PAD) vs non-borte-
zomib-based (nB-b) ones (VAD or TD) before single or double ASCT. We per-
formed an integrated analysis of data from these studies to evaluate the role
of B-b ASCT vs nB-b ASCT, in particular in patients with or without cytogenet-
ic abnormalities (cyto pos or neg) detected by FISH.
Methods: Out of a total of 2169 patients who were enrolled, 74% had available
data on the percentage of cyto pos or neg CD138-purified plasma cells and
were included in the current analysis. A high-risk cytogenetic profile (HR-cyto)
was defined by the presence of t(4;14) and/or del(17p).
Results: In comparison with control treatment, B-b induction significantly
increased the rate of CR before ASCT in the overall population (4% vs 15%,
P<.001) and in the HR-cyto subgroup (0% vs 18%, P<.001). With a median fol-
low-up of 37 months, median PFS was significantly longer for patients random-
ly assigned to receive B-b ASCT (41.5 mos vs 33 mos for the control group)
(HR=0.76, P<.001), a gain retained across subgroups lacking (HR=0.79,
P=0.010) or carrying HR-cyto (HR=0.58, P<.001). A marginal OS benefit favor-
ing B-b ASCT was observed in comparison with nB-b ASCT (HR=0.85,
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P=0.058). In a stratified multivariate analysis, PFS and OS in the overall pop-
ulation were favorably influenced by the lack of the following variables: cyto-
genetic abnormalities, thrombocytopenia and high β2-m. Additional independ-
ent variables significantly predicting for extended PFS and OS in the overall
population included achievement of CR after induction therapy (HR=0.46 and
0.44 for PFS and OS), double ASCT (HR=0.46 and 0.33 for PFS and OS) and
B-b ASCT (HR=0.74 and 0.79 for PFS and OS). These latter variables inde-
pendently affected PFS and OS in the HR-cyto subgroup (CR after induction:
HR=0.49 and 0.43 for PFS and OS; double ASCT: HR=0.34 and 0.25 for PFS
and OS; B-b ASCT: HR=0.61 and 0.69 for PFS and OS). B-b ASCT was inde-
pendently associated with prolonged PFS (HR=0.60), but not with OS, in
patients with positive del(17p) but negative t(4;14). Within the group assigned
to receive B-b ASCT, patients who carryied both t(4;14) and del(17p) (ultra HR-
cyto) had the worst outcomes (median PFS: 21 mos) and in a multivariate
analysis were likely to mostly benefit from novel-agent-based double ASCT
(HR=0.13 and 0.28 for PFS and OS).
Summary and Conclusions: Results from this integrated analysis of different
studies including different B-b induction regimens demonstrated the superior-
ity of B-b ASCT over nB-b ASCT in terms of higher rate of CR and extended
PFS in newly diagnosed MM. PFS benefit with B-b ASCT was retained across
subgroups of patients with and without HR-cyto. In comparison with the con-
trol group, B-b ASCT significantly improved the outcome of patients with HR-
cyto, but did not overcome the adverse prognosis related to t(4;14) and/or
del(17p). Results of OS analysis should be cautiously interpreted due to the still
short follow-up. Finally, apparent benefits observed with novel agents integrat-
ed into double ASCT in the subgroup of patients with HR-cyto and ultra HR-
cyto need to be confirmed in prospective randomized studies.

Non-Hodgkin lymphoma - Clinical 2

S1156

SINGLE-AGENT LENALIDOMIDE IN PATIENTS WITH RELAPSED/
REFRACTORY MANTLE CELL LYMPHOMA FOLLOWING BORTEZOMIB:
EFFICACY, SAFETY AND PHARMACOKINETICS FROM THE MULTICEN-
TER PHASE II MCL-001 “EMERGE” TRIAL
A Goy1,*, R Sinha2, J Vose3, H Adler4, S Bernstein5, M Robertson6, N Chen7,
L Zhang7, S Cicero7, T Fu7, T Witzig8
1John Theurer Cancer Center at HUMC, Hackensack, 2Emory University Win-
ship Cancer Institute, Atlanta, 3Nebraska Medical Center, Omaha, 4Lynn Can-
cer Institute/Boca Raton Regional Hospital, Boca Raton, 5University of
Rochester Medical Center, Rochester, 6Indiana University Medical Center,
Indianapolis, 7Celgene Corporation, Summit, 8Mayo Clinic, Rochester, United
States

Background: Patients (pts) with relapsed/refractory mantle cell lymphoma
(MCL) have limited treatment options, particularly when progressing after borte-
zomib. Lenalidomide is an immunomodulatory agent with antitumor activity in
B-cell non-Hodgkin lymphoma, including a subset of relapsed/refractory MCL
pts previously treated with bortezomib.
Aims: A phase II multicenter, single-arm, open-label trial evaluated the effica-
cy, safety, and pharmacokinetics (PK) of lenalidomide in pts with MCL who
relapsed or were refractory to bortezomib.
Methods: Pts were treated with lenalidomide 25 mg/day PO days 1-21 every
28 days. Eligible pts had received prior rituximab, cyclophosphamide, and
anthracycline (or mitoxantrone) and relapsed or progressed within 12 months
of last bortezomib dose or were refractory to bortezomib (at least 2 cycles). The
primary endpoints were overall response rate (ORR) and duration of response
(DOR), assessed by independent central review committee. Secondary end-
points included complete response (CR)/unconfirmed CR (CRu), time to
response (TTR), progression-free survival (PFS), overall survival (OS), and
safety. PK analysis was an exploratory endpoint. Response and time-to-event
data were evaluated according to modified International Working Group crite-
ria and Kaplan-Meier estimates, respectively. Optional blood samples for PK
analysis were obtained 1-12 hours post-lenalidomide days2,4, and 15 for cycle
1 and on day 15 of cycle 2. Plasma concentration data were combined with data
from multiple myeloma (MM) and myelodysplastic syndrome (MDS) pts, ana-
lyzed using population PK methodology.
Results: 134 pts (median age 67 years; range, 43-83) were enrolled; 2/3 of pts
were ≥65 years, and 93% had stage III or IV disease. Pts had received a medi-
an of 4 prior therapies (range, 2-10); 78% had ≥3 prior chemotherapy regimens,
and 60% were refractory to prior bortezomib. ORR was 28% (CR/CRu in 7.5%),
with a median DOR of 16.6 months (95% CI, 7.7-26.7). Median TTR was 2.2
months (range, 1.7-13.1), and median PFS was 4.0 months (95% CI, 3.6-5.6).
With a median follow-up of 9.9 months, estimated median OS was 19.0 months
(95% CI, 12.5-23.9). Mean lenalidomide dose intensity was 20 mg/day, and
median treatment duration was 94.5 days (range, 1-1,002). The most common
grade ≥3 AEs (reported in >10% of pts) included neutropenia (43%), thrombo-
cytopenia (28%), and anemia (11%). A total of 24 MCL pts were included in
the population PK analysis. In these pts, mean lenalidomide clearance and
central distribution volume were estimated to be 9.5 L/h and 46.1 L, respec-
tively. Terminal half-life was 3.4 hours. Creatinine clearance was the only sig-
nificant covariate predictive of lenalidomide clearance, while age and sex did
not affect lenalidomide clearance. The lenalidomide PK profile in MCL was
similar to MM and MDS pts. Among 24 pts in the PK study, 6 pts had grade 3/4
neutropenia; no apparent relationship was observed between lenalidomide
exposure and grade 3/4 neutropenia.
Summary and Conclusions: Single-agent lenalidomide treatment showed
rapid and durable responses in heavily pretreated pts with MCL who were
relapsed/refractory to bortezomib. The PK profile of lenalidomide in MCL pts
was comparable to that in other patient populations.

S1157

OUTCOME AFTER RIC ALLO-STEM CELL TRANSPLANTATION FOR
PATIENTS WITH MANTLE CELL LYMPHOMA WHO RELAPSED AFTER
AUTOLOGOUS STEM CELL TRANSPLANTATION, A RETROSPECTIVE
STUDY OF THE SFGM-TC GROUP.
B Tessoulin1,2,*, G Cartron3, D Blaise4, O Tournilhac5, I Yakoub-Agha6,
V Delwail7, N Milpied8, S Choquet9, R Gressin10, N Ifrah11, R le Calloch12,
M Mohty13, H Tilly14, G Socie15, J Cornillon16, E Deconinck17, S Le Gouill1,2
1Department of Hematology, University Hospital, 2Inserm UMR 892 - Eq10,
Nantes, 3Department of Hematology, University Hospital, Montpellier, 4Depart-
ment of Hematology, Paoli Calmettes, Marseille, 5Department of Hematology,
University Hospital, Clermont Ferrand, 6Department of Hematology, Universi-
ty Hospital, Lille, 7Department of Hematology, University Hospital, Poitiers,
8Department of Hematology, University Hospital, Bordeaux, 9Department of
Hematology, Pitie Salpetriere, Paris, 10Department of Hematology, University
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Hospital, Grenoble, 11Department of Hematology, University Hospital, Angers,
12Department of Hematology, University Hospital, Brest, 13Department of
Hematology, University Hospital-Saint Antoine, Paris, 14Department of Hema-
tology, Centre Henri-Becquerel, Rouen, 15Department of Hematology, Saint
Louis, Paris, 16Department of Hematology, Institut de Cancerologie de la Loire,
Saint Etienne, 17Department of Hematology, University Hospital, Besancon,
France

Background: Induction poly-chemotherapy plus rituximab followed by autolo-
gous stem-cell transplantation (ASCT) for newly diagnosed young patients with
mantle cell lymphoma (MCL) is current standard of care. However, transplant-
ed patients remain highly exposed to relapse. Reduced intensity conditioning
allogeneic stem-cell transplantation (RIC-allo) is among therapeutic options for
these young relapsed/refractory patients.
Aims: Several retrospective studies addressed the question of RIC-allo in MCL
but authors reached to various conclusions. In addition, any study addressed
the question of RIC-allo in the setting of previously auto-transplanted patients.
Therefore, we performed a national survey conducted on behalf of the SFGM-
TC (société française de greffe de moëlle et de thérapie cellulaire).
Methods: Inclusion criteria were as followed: patients with MCL who relapsed
after ASCT and for whom RIC-allo has been performed. Patients who under-
went RIC-allo within 3 months after ASCT were excluded. Local investigators
were asked to confirm diagnosis and update follow-up. All SFGM-TC centers
(except one) accepted to participate.
Results: According to the SFGM-TC database, 105 patients matched these cri-
teria. Patients’ characteristics were as followed: median age at diagnosis was
54y [range, 30-65], 68% patients were male, 93% of patients presented with
stage IV disease at diagnosis. Median PFS after ASCT was 4y [range, 0.4-10].
Median age at RIC-allo was 60y [range, 39-68] and median time from ASCT to
RIC-allo was 4y [range, 0.4-10]. Before RIC-allo, 85% of patients had received
at least 2 lines of treatment. Sources of donor were a matched related donor
in 35 cases (33%), a matched unrelated donor in 50 cases (38%) or a mis-
matched donor in 20 cases (19%). Conditioning regimens for RIC-allo were
cyclophosphamide-based, fludarabine-based or busulfan-based in 20%, 33%
and 47%, respectively. A low-dose TBI (Maximum dosing of 2Gy) was used in
27 patients. At time of RIC-allo, 63% (n=63) of patients were in CR, 7% (n=7)
in PR and 20% (n=20) with Progressive Disease (data missing in 10%). Twen-
ty patients (19%) experienced grade III/IV aGVHD and Extensive cGVHD was
reported in 17 cases (16%). After RIC-allo, 81 (94%) patients reached at least
PR. Median FU after RIC-allo was 52 months [range, 12.6-166]. At time of the
present analysis, median PFS was 21 months whereas median OS calculated
from time of RIC-allo was 51months. Median PFS and OS according to disease
status at transplantation were 59m and 62m for patients in CR; 10m (PFS and
OS) for patients in PR, 4.1m and 5m for patients in PD; respectively. Seven-
teen patients (17%) relapsed. Median time from RIC-allo to relapse was 6
months [range, 2-57] and 46 patients (44%) died. Causes of death were relat-
ed to toxicity in 29 cases, lymphoma progression in 9 patients and other caus-
es in 6 patients (missing data=2).
Summary and Conclusions: Our ongoing analysis shows that incidence of
relapse after RIC-allo remains high for MCL patients who have previously
relapsed after ASCT. As expected, patients in CR at time of RIC-allo experi-
ence a longer PFS duration, underlying that new salvage therapies are highly
warranted prior to RIC-allo. 

S1158

RESPONSE RATES USING STANDARD CRITERIA, FDG-PET AND MRD
MEASUREMENT AFTER 4 COURSES OF R-DHAP AND AFTER AUTOLO-
GOUS STEM CELL TRANSPLANTATION IN MCL, RESULTS FROM THE
LYMA TRIAL 
S Le Gouill1,*,E Macintyre2, M Callanan3, C Bodet-Milin1, M Meignan4, A Moreau1,
A Traverse-Glehen5, M Béné6, H Maisonneuve7, P Solal-Celigny8, H Zerazhi9,
S Bologna10, T De le Chapelle11, H Tilly12, M Delfau-Larue4, O Hermine2
1CHU de Nantes, Nantes, 2Hopital Necker APHP, Paris, 3CHU de Grenoble,
Grenoble, 4Hopital Henri Mondor, APHP, Creteil, 5CHU de Lyon, Lyon, 6CHU
de Nantes, Nanes, 7CHD La Roche-Sur-Yon, La Roche-Sur-Yon, 8Clinique
Victor Hugo, Le Mans, 9CH Avignon, Avignon, 10CHU de Nancy, Nancy, 11CHU
de Rennes, Rennes, 12CRLCC Henry Becquerel, Rouen, France

Background: Induction chemotherapy followed by autologous stem cell trans-
plantation (ASCT) is the current standard of care in younger patients with man-
tle cell lymphoma (MCL) (<65 years). Cytarabine-containing chemotherapy reg-
imens (R-DHAP) plus R-CHOP prior to ASCT are associated to longer overall
survival (OS) (Hermine et al., ASH 2012). Response rates before and after
ASCT can predict patients’ outcome. Therefore, induction chemotherapy has
a major impact. 
Aims: We analyzed response rates after 4 courses of R-DHAP and after ASCT
in the Lyma trial, a prospective phase III trial.
Methods: In 2008, the GOELAMS and GELA groups (now Lysa) launched a
prospective phase III trial addressing the question of rituximab maintenance
after ASCT (Lyma trial) in younger MCL patients. Before ASCT, all patients were
planned to receive 4 courses of R-DHAP (without R-CHOP). Transplanted

patients were randomized between two study arms (rituximab maintenance
versus observation). After 4 courses of R-DHAP and after ASCT, patients were
monitored for response according to the Cheson 99 criteria. At the same time
points, minimal residual disease (MRD), assessed by quantitative PCR, was
measured in peripheral blood (PB) and bone marrow (BM). FDG-PET analysis
was also performed. From September 2008 to August 2012, 299 patients were
enrolled.
Results: Herein, we present response rates for the first 200 patients enrolled
in the trial (response assessment for the 99 remaining patients are ongoing and
will be presented at the time of the meeting). Patients presented the following
characteristics: Median age,57.2 years; male, 79.5%; MIPI score, low (l-MIPI)
53%, intermediate (i-MIPI) 27% and high (h-MIPI), 20%. Blastoid variant was
diagnosed in 12.5% of the patients.. 182 patients (91.5%) received 4 courses
of R-DHAP and 164 (82%) proceeded to transplant. 156 (78.5%) patients were
randomized. After 4 courses of R-DHAP, CR/CRu rate was 76.5% (l-MIPI
74.5%, i-MIPI 83.5%, H-MIPI 70%) while 13% of the patients reach PR. 162
patients underwent FDG-PET and no abnormal FDG uptake was observed for
79.6% of the patients (l-MIPI 83%, i-MIPI 81%, H-MIPI 66.6%). Regarding MRD
status, 79.2% and 64.4% of patients reached negativity in PB and BM,respec-
tively. After ASCT, CR/CRu rate was 93.5% (l-MIPI 93%, i-MIPI 98%, H-MIPI
89,5%) and 95.3% of transplanted patients reached MRD negativity in PB ver-
sus 78.1% in BM. According to FDG-PET (n=121). CR after ASCT was 89%.
Summary and Conclusions: These results show for the first time that CR/CRu
and MRD negativity rates after only 4 courses of R-DHAP are similar to those
reported after 6 courses of R-CHOP/R-DHAP. Furthermore, the Lyma trial is
the first large phase III trial that prospectively evaluates FDG-PET response in
MCL. Because it has been demonstrated that response before and after ASCT
can predict response duration after ASCT, response rates after 4xR-DHAP
alone are warranted to design next generation clinical trials in MCL. 

S1159

ROLE OF 18FDG-PET/CT IN POST-CHEMOTHERAPY EVALUATION OF
PRIMARY MEDIASTINAL LARGE B CELL LYMPHOMA (PMLBCL):
RESULTS OF THE INTERNATIONAL EXTRANODAL LYMPHOMA STUDY
GROUP (IELSG)-26 TRIAL (NCT00944567)
M Martelli1,*, E Zucca2, P Zinzani3, A Ferreri4, U Vitolo5, E Porro2, C Stelitano6,
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Institute of Southern Switzerland, Bellinzona, Switzerland, 3Hematology, Poli-
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tre for Haemato-Oncology, Barts Cancer Institute, London, 16Cancer Research
UK Center, University of Southampton, Southampton, United Kingdom,
17Hematology, Hospital Clinic, Barcelona, Spain, 18Nuclear Medicine Dpt. and
PET/CT Centre, IOSI Oncology Institute of Southern Switzerland, Bellinzona,
Switzerland

Background: PET/CT is widely used in the definition of response and as a
prognostic indicator, in Hodgkin lymphoma and diffuse large B cell lymphoma,
but its role in PMLBCL remains to be defined. 
Aims: The IELSG 26 study was defined to prospectively evaluate the role of
PET, after rituximab and anthracycline-containing immunochemotherapy (R-
CHT) in patients (pts) with PMLBCL.
Methods: Between 2007 and 2010, 125 pts gave their consent to be enrolled
and were treated with R-CHOP(-like) (20 pts), R-VACOP-B (34 pts) or R-
MACOP-B (71 pts) regimens; consolidation radiotherapy (RT) as indicated by
local guidelines was allowed. PET/CT scans were planned at baseline, at 3-4
weeks after R-CHT and at 12 weeks after RT. Central PET/CT review was per-
formed at the end of treatment using the Deauville score (Meignan et al. Leuk
Lymphoma 2009) and complete metabolic response (mCR) was defined as a
negative PET scan or one having minimal residual uptake lower than mediasti-
nal blood pool (MBP) activity in regions which were positive at baseline, accord-
ing to the IHP criteria (International Harmonization Project in Lymphoma, Juweid
et al. JCO 2007).
Results: Treatment was administered as initially planned in 119 pts; there were
6 early withdrawals and central PET/CT review was done in 115/119 pts; 102
of 115 had consolidation RT. PET/CT visual assessment at 3-4 weeks post-R-
CHT showed mCR in 54/115 pts (47%; 95% CI, 36%>56%): in 12 cases (10%;
95% CI, 6%>18%) PET/CT scan was completely negative (Deauville score 1),
while in 42 (37%; 95% CI, 28%>46%) there were small residual masses with
an uptake less than MBP (score 2). PET/CT scans showed a positive residual
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mass after R-CHT in 61/115 pts (53%; 95% CI, 44%>62%). The residual uptake
was higher than MBP but below the liver uptake (score 3) in 27 pts (23%; 95%
CI, 16%>32%), slightly higher than the liver uptake (score 4) in 24 pts (21%;
95% CI, 14%>29%) and markedly higher than the liver uptake (score 5) in 10
pts (9%; 95% CI, 4%>15%). Despite only 47% of pts achieving a mCR by IHP
criteria after R-CHT, at a median follow-up of 3 years, the estimated 5-year
overall survival (OS) and progression-free survival (PFS) rates in the whole
population (n=125) is 92% (95% CI, 86%>96%) and 86% (95% CI, 79%>91%),
respectively. The achievement of a mCR by the IHP criteria at 3-4 weeks after
R-CHT predicted a longer PFS (P=0.004) and OS (P=0.029) with high sensi-
tivity but poor specificity. Pts with Deauville score 3 had a clinical outcome
identical to that of ‘PET negative’ (score 1-2) pts and ROC analysis suggest-
ed that moving the cut-point for the definition of mCR from the MBP to the liv-
er uptake, will increase specificity while maintaining sensitivity. Indeed, the liv-
er uptake as a cut point is a better predictor for both PFS (P<0.001) and OS
(P=0.003) (Figure 1).

Figure 1.

Summary and Conclusions: This study provides the first prospective valida-
tion on the use of a 5-point visual scale, the Deauville criteria, for the PET
response definition after R-CHT in large cell non-Hodgkin lymphomas. Using
the MBP cut-point, the mCR rate after R-CHT in PMLBCL was lower than
reported in DLBCL, but approximately 90% of pts are projected to be alive and
progression-free at 5 years post-treatment and only the pts with score 4 and 5
had a significantly worse outcome. Hence, the liver uptake may represent a
more appropriate cut-point than MBP to identify poor-risk pts who may need
early intensification. The design of this study precludes any conclusion about
the RT role, but the ongoing IELSG-37 randomized trial will assess whether RT
can be safely omitted in PMLBCL pts in mCR after R-CHT.
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EXTRALYMPHATIC CRANIOFACIAL DIFFUSE LARGE B-CELL LYMPHOMA:
ROLE OF RADIOTHERAPY AND INTRATHECAL CNS PROPHYLAXIS
N Murawski1,*, S Zeynalova2, G Held1, M Ziepert3, B Kempf4, A Viardot5,
M Haenel6, M Witzens-Harig7, C Ruebe8, J Fleckenstein8, C Zwick1, B Glass9,
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1Internal Medicine I, Saarland University Medical School, Homburg, 2IMISE,
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4Hematology/Oncology, Klinikum Landshut, Landshut, 5Internal Medicine III,
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Background: The role of radiotherapy and intrathecal prophylaxis in extra-
lymphatic craniofacial involvement of aggressive B-cell lymphoma remains to
be determined in the rituximab era.
Aims: To study the relevance of radiotherpay and intrathecal CNS prophylax-
is to extralymphatic craniofacial DLBCL.
Methods: In a retrospective subgroup analysis of 9 consecutive prospective
DSHNHL trials covering all DLBCL risk groups from 18 to 60 years of age,
patients with and without craniofacial involvement were compared with respect
to clinical presentation, event-free and overall survival.
Results:: 336 sites of extralymphatic craniofacial involvement were observed
in 284/3840 (7.4%) patients (orbita: 30, paranasal sinuses: 90; main nasal cav-
ity: 38, tongue: 26, remaining oral cavity: 99, salivary glands: 53). In a multi-
variable analysis adjusting for IPI risk factors the addition of rituximab improved
EFS and OS in both patients with and without craniofacial involvement. The 141
responding patients who received radiotherapy to sites of craniofacial involve-
ment had a similar 3-year event-free (79% vs 79%; P=0.835) and 3-year over-
all survival (88% vs. 85%; P=0.311) when compared with the 56 patients who
did not receive radiotherapy. Without rituximab, the 2-year-rate of cumulative
risk of CNS disease was increased in 205 patients with compared to 2586
patients without craniofacial involvement (4.2% vs. 2.8%; P=0.038), while this
difference disappeared in patients who received CHOP(like) chemotherapy in
combination with rituximab (1.7% in 77 patients with compared to 2.9% in 946
patients without craniofacial involvement; P=0.868). Of 85 patients with cran-
iofacial involvement who received intrathecal prophylaxis with methotrexate, the
2-year-rate of cumulative risk of CNS disease was 4.3% compared to 2.3% in
189 patients who did not (P=0.995).
Summary and Conclusions: Rituximab eliminates the increased risk for CNS
disease in patients with craniofacial involvement. As a practical consequence
intrathecal prophylaxis and radiotherapy to sites of craniofacial involvement
should not be given any more.
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SPECTRUM OF GENETIC ALTERATIONS IN ACQUIRED APLASTIC
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Y Shiraishi4, Y Nagata1, T Katagiri2, A Kon1, M Sanada1, S Miyano4,5,
N Young6, S Nakao2, S Ogawa1
1Cancer Genomics Project, The University of Tokyo, Tokyo, 2Cellular Trans-
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Science, Kanazawa University, Kanazawa, 3Depertment of Pediatrics, Gradu-
ate School of Medecine, Nagoya University, Nagoya, 4Laboratory of DNA infor-
mation Analysis, Human Genome Center, 5Laboratory of Sequence Analysis,
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Background: Acquired aplastic anemia (AA) is a prototype of idiopathic bone
marrow failure, which is caused by autoimmune destruction of hematopoietic
progenitors. However, its natural course could be more complicated than
expected for a simple autoimmune disease, which is related in large part to the
development of apparently clonal disorders such as paroxysmal nocturnal
hemoglobinuria (PNH) and myelodysplastic syndrome (MDS) or acute myeloge-
nous leukemia (AML), during its course. In addition, clonality in AA is one of the
long standing issues, which is evident from the cytogenetic abnormalities and
skewed pattern of X chromosome inactivation in some patients. Although these
evidences suggest a pathogeneic link between these disorders, clonal archi-
tecture in AA has not been fully explored. 
Aims: To genetically define the origin of clonal hematopoiesis in patients with
acquired AA in terms of gene mutations.
Methods: We analyzed peripheral blood DNA samples from 192 patients with
AA for genetic alterations, in which coding sequences of 51 genes, which
include common target of somatic mutations in myeloid malignancies, such as
RUNX1, ASXL1, TET2, IDH1/2, DNMT3A and major components of splicing
factors, were captured by liquid phase hybridization and subjected to high-
throughput sequencing using Illumina HiSeq 2000. Copy number alterations
have been also examined using SNP arrays analysis in all cases. 
Results: About 40% were severe or very severe diseases. PNH-type cells and
uniparental disomy at short arm of 6th chromosome (6pUPD) were found in
55% and 12%, respectively. Immunosuppressive therapies were performed in
70% of the cases. 32% of the cases had ATG. Response was obtained in 81%
of the informative cases. 169 single nucleotide variants (SNV) are detected by
target sequencing, which were subjected to deep sequencing. Finally 43 somat-
ic mutations were detected in 34 patients (18%). Mutations were most frequent-
ly found in DNMT3A (7 mutations), followed by ZRSR2 (6), ASXL1 (5), BCOR
(4), however TET2 mutations, which are most commonly observed in MDS,
were not identified. Mutations were more biased to nonsense (11 mutations),
frameshift (6), splice site changes (3) and non-frameshift indel (5), compared
to missense (18). There was no significant difference in severity, positive PHN-
type cells, 6pUPD, or copy number abnormalities between mutation positive and
negative cases. Mutations were associated with older age (P=0.014) and high-
er response to immunosuppressive therapies (P=0.040). SNP array analysis
revealed copy number abnormalities in 24/192 cases (12.5%), in whom 6pUPD
were observed most commonly (6.3%), therefore 51/192 cases (26.6%) had evi-
dence of clonal evolution. In most cases with more than 5 years observation
periods, no progression to AML or MDS has been reported. 
Summary and Conclusions: Although the role of observed mutations in evo-
lution from AA to AML/MDS is still unclear, we revealed a new insight of clon-
ality in AA. In the meeting, we will introduce our findings including clinical course
in some typical AA cases with mutations.
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MOLECULAR SPECTRUM OF JUVENILE MYELOMONOCYTIC LEUKEMIA
IDENTIFIED BY WHOLE EXOME SEQUENCING
H Sakaguchi1,*, H Muramatsu1, Y Okuno1,2, K Yoshida2, Y Shiraishi3,
M Takahashi2, A Kon2, M Sanada2, K Chiba3, H Tanaka3, H Makishima4,
N Kawashima1, X Wang1, Y Xu1, A Narita1, S Doisaki1, A Hama1, K Nakanishi1,
Y Takahashi1, N Yoshida5, J Maciejewski4, S Miyano3, S Ogawa2, S Kojima1
1Department of Pediatrics, Nagoya University Graduate School of Medicine,
Nagoya, 2Cancer Genomics Project, Graduate School of Medicine, The Univer-
sity of Tokyo, 3Laboratory of DNA information Analysis, Human Genome Cen-
ter, Institute of Medical Science, The University of Tokyo, Tokyo, Tokyo, Japan,
4Department of Translational Hematology and Oncology Research, Taussig
Cancer Institute, Cleveland Clinic, Cleveland, OH, United States, 5Division of
Pediatric Hematology/Oncology, Children’s Medical Center, Japanese Red
Cross Nagoya First Hospital, Nagoya, Japan

Background: Juvenile myelomonocytic leukemia (JMML) is a rare pediatric
myelodysplastic/myeloproliferative neoplasm, of which molecular pathogene-
sis is poorly understood except for mutations of RAS pathway genes including

PTPN11, NF1, N/KRAS and c-CBL. Clinical management of patients with JMML
according to genetic status is of great international interest, but remains con-
troversial among researchers.
Aims: To obtain a complete spectrum of gene mutations in JMML.
Methods: Whole exome sequencing was performed for paired tumor-normal
DNA from 13 JMML cases. Candidate somatic mutations were detected through
in house pipeline for whole exome sequencing. All the candidate germline and
somatic nuncleotide changes were validated by Sanger/deep sequencing. A
total of 92 JMML tumor specimens were screened for mutations in previously
reported genes (PTPN11, NF1, KRAS, NRAS, and c-CBL) and newly identified
3 genes with deep sequencing. Moreover, to clarify the clinical significance of
aberrant DNA methylation in JMML, we evaluated quantitative CpG methyla-
tion pattern of 10 candidate genes by pyrosequencing in the same cohort.
Results: Only 11 non-silent somatic mutations were detected in whole exome
sequencing (0.85/sample), of which 6 involved the known RAS pathway genes
(2 PTPN11, 1 NRAS, 1 KRAS, and 1 NF1). Germline involvement was suspect-
ed in 7 cases (54%), of which 6 had germline mutations of RAS pathway genes
(2 PTPN11, 2 NF1, and 2 c-CBL). Totally, the RAS pathway mutations were
found in 11 out of 13 discovered cases (85%). Five out of the 11 somatic muta-
tions were in three non-RAS pathway genes (3 SETBP1, 1 JAK3, and 1
SH3BP1). The mutation of SETBP1 has recently been reported in Schinzel-
Giedion syndrome (Nat Genet. 2010) and adult atypical chronic myeloid
leukemia (Nat Genet 2012). By deep sequencing, RAS pathway mutations
were found in 82 out of 92 cases (89%), where PTPN11 mutations were pre-
dominant (n=39, 42%) followed by N/KRAS (n=28, 30%), c-CBL (n=14, 15%),
and NF1 (n=9, 10%) mutations. The other 10 (11%) patients were negative for
known RAS pathway mutations. In addition, genetic mutations of SETBP1 and
JAK3 were recurrently found in 16 patients (17%). These mutations had lower
allele frequencies compared to the accompanying RAS pathway mutations,
indicating that they were responsible for disease progression rather than the
establishment of JMML. Clinically, these mutations were associated with poor
overall survival (P=0.10). By epigenetic analysis, aberrant methylation in any
of CDKN2A, BMP4, CALCA, and RARB was also a significant poor prognosis
factor for transplantation free survival (P=0.009) (Figure 1).

Figure 1. Clinical features of JMML cases with or without secondary
mutations.

Summary and Conclusions: Our whole-exome sequencing revealed the spec-
trum of gene mutations in JMML. Together with high frequency of RAS path-
way mutations, the paucity of non-RAS pathway mutations is a prominent fea-
ture of JMML. Mutations of SETBP1 and JAK3 were common recurrent second-
ary events presumed to be involved in tumor progression and associated with
poor clinical outcomes. Our finding provides an important clue to understand
the pathogenesis of JMML that helps to develop novel diagnostics and thera-
peutics for this leukemia.

S1163

ABT-737 PROLONGS SURVIVAL IN AN NRASD12/BCL2-MEDIATED
MOUSE MODEL OF MYELODYSPLASTIC SYNDROME (MDS) BY TARGET-
ING LEUKEMIA INITIATING CELLS (LIC), PRIMITIVE LIN-/SCA1+/KIT+
(LSK) AND PROGENITORS
P Gorombei1,*, N Omidvar2, S Beurlet1, P Krief1, C Le Pogam1, L Guerenne1,
S Patel1, L Sarda-Mantel3, C Leboeuf1, P de la Grange4, M Noguera1,
A Janin1, M Pla1, M Konopleva5, M Andreef5, R West2, P Fenaux6,
C Chomienne1, R Padua1
1Université Paris-Diderot, Sorbonne Paris Cité, Institut Universitaire d’Hema-
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2Cardiff University School of Medicine, Cardiff, United Kingdom, 3Service de
Médecine Nucléaire - Hôpital Bichat, 4Genosplice Technology, Paris, France,
5The University of Texas, M. D. Anderson Cancer Center, Huston, United
States, 6AP-HP, Hôpital Avicenne, Service d’Hématologie Clinique, Univerist
Paris13, Bobigny, France

Background: MDS are characterized by apoptosis of bone marrow (BM) pro-
genitors, associated in particular to BCL-2 family gene deregulation. In our
transgenic acute myeloid leukemia (AML) mouse model expressing NRAS and
BCL2 with 90% BM blasts and reduced apoptosis (Omidvar Cancer Res, 2007),
ABT-737, a mimetic inhibitor of the BH3 domain of BCL2 protein family, pro-
longed mouse survival (Gorombei, ASH 2012). 
Aims: Here we address the effect of ABT-737 on survival and LICs in our MDS
mouse model with and pro-apoptosis (Omidvar Cancer Res, 2007).
Methods: Transgenic MRP8NRASD12/MMTVLTRtTA/TetoBCL-2 MDS mice
were treated or not after genotyping and hBCL-2 expression by flow, and the
disease confirmed by blood counts. Treatment consisted of 75 mg/kg ABT-737
(Abbott)¥3 /week for 15 injections. Mice (treated or not) were followed for sur-
vival (n=27 untreated and n=23 treated) or sacrificed (n=60) and BM harvest-
ed and Giemsa stained for BM analysis, by microscopy (n=4 in each group),
characterized for LICs by transplantation of spleens into lethally irradiated syn-
geneic recipients (n=3 per group), primitive cells as Lin-/Sca1+/cKit+ (LSK) by
flow cytometry (12 untreated, 8 treated), and for progenitor assays (11 untreat-
ed, 5 treated). BM apoptosis was measured by annexin V staining; SPECT (12
untreated, 3 treated) and liver sections examined by TUNEL (n=2). RAS activ-
ity was measured by RAS-pulldown assays. RNA was extracted from Sca1+
enriched spleen cells (3 treated and untreated) and assayed for gene expres-
sion profiling (GEP) using exon specific arrays (Affymetrix).
Results: Median survival was 15 days in 27 untreated mice and 70 days, (two
thirds surviving >60 days) in the 23 treated mice (P<0.0005). This correlated
with reduction of marrow blasts from 10±2.1% in untreated to 6±2.8% in treat-
ed mice (P<0.05) and clearance of tissue infiltration by myeloblasts. After ABT-
737 treatment 2 of 3 transplanted mice remain alive after 5 months whilst the
untreated mice died by day 50; the BM LSK cell population decreased to near-
ly normal levels (normal 1.8±0.6%; 8.5±3.6% in untreated versus 4.5±2.4% in
treated, P<0.05) with complete restoration of colony growth to normal range
(35±10 in wild type normal mice, 45±9 in untreated versus 38±8in treated mice
p~0.1). In treated mice, increased apoptosis was observed in the bone mar-
row and liver. RAS-GTP ad BCL-2 expression remained unchanged following
treatment. Exon specific gene expression arrays showed 399 genes differen-
tially expressed between treated and untreated mice; 305 and 94 genes were
upregulated and downregulated respectively including genes important for
stem cell development such as ALDH2, ALDH3B2, CTBP2, possibly reflecting
partial restoration of normal stem cell function, consistent with reduced LSK,
progenitor cell numbers and apparent transplantation of normal cells. Down-
regulation of anti apoptotic genes such as Map3K14 and upregulation of pro
apoptotic genes such as Apaf1 and Pik3Cg was observed, consistent with
increased apoptosis data. Restoration of normal hematopoiesis was confirmed
by upregulation of myeloid differentiation genes (CD14, CSF1) and genes
involved in the cell cycle (Ccna2, Ccnb2, E2F2, Cdkn2C, Ttk, Ccne2).
Summary and Conclusions: ABT-737 extends lifespan in our mutant NRAS
BCL-2 MDS transgenic mice. ABT-737 targets LIC and primitive progenitors,
and regulates cell cycle, differentiation and apoptosis pathways. These data
suggest that clinical trials with BCL-2 targeting reagents in MDS patients are
warranted.
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MUTATIONS IN SETBP1 GENE ARE RECURRENT IN MYELODYSPLASTIC
SYNDROMES AND OFTEN COEXIST WITH CYTOGENETIC MARKERS
ASSOCIATED WITH POOR PROGNOSIS 
M Fernandez-Mercado1, A Pellagatti1, C Di Genua1,*, M Jose Larrayoz2,
N Winkelmann3, P Aranaz2,3, A Burns4, A Schuh4, M Calasanz2, N Cross3,5,
J Boultwood1
1NDCLS, RDM, University of Oxford, Oxford, United Kingdom, 2Department of
Genetics, University of Navarra, Pamplona, Spain, 3National Genetics Refer-
ence Laboratory, Salisbury NHS Foundation Trust, Salisbury, 4NIHR Biomed-
ical Research Centre, University of Oxford, Oxford, 5Faculty of Medicine, Uni-
versity of Southampton, Southampton, United Kingdom

Background: The molecular basis of disease progression in the myelodysplas-
tic syndromes (MDS) and chronic myelomonocytic leukemia (CMML) remains
poorly understood. SETBP1, a regulator of SET nuclear oncogene, has recent-
ly been shown to be mutated in myeloid malignancies, including MDS, second-
ary AML (sAML) and atypical chronic myeloid leukemia (aCML). aCML patients
with SETBP1 mutations have a poor prognosis.
Aims: We sought to investigate whether SETBP1 plays a role in disease pro-
gression in MDS/CMML. We screened a large series of MDS cases, and sAML
cases evolving from MDS/CMML, for SETPB1 mutations. We also studied seri-
al samples from MDS/CMML cases in evolution to AML.
Methods: DNA was isolated from patient bone marrow or peripheral blood
samples. The region surrounding the SKI homology domain was sequenced

using standard Sanger-sequencing methods. Serial samples were also
screened for mutations in ASXL1 and TET2. In addition, one of the MDS cas-
es in progression to AML with del(7)(q21) from onset was subjected to whole
exome sequencing (WES) both at diagnosis and at the leukemic stage.
Results: We screened a cohort of 328 patients with a range of myeloid malig-
nancies (122 MDS, 12 CMML, 2 MDS/MPN, 115 de novo AML and 77 sAML)
for SETBP1 mutations. Overall, 4.9% of patients had SETBP1 mutations and
these were all heterozygous and missense. Sixteen mutations were detected in
16 patients; G870S, I871S and R627C alterations were most frequently observed
(n=4, n=4 and n=3, respectively), while G870R, P637R, E863K, D868N, T873R
were less prevalent (n=1 each). Mutations were detected in 4.1% cases with
MDS (5/122), 50% with MDS/MPN (1/2), 16.7% with CMML (2/12), 0.9% with de
novo AML (1/115) and 9.1% with sAML (7/77). Among the sAML cases, muta-
tions were present in 23.1% of cases secondary to CMML (3/13) and in 6.3% sec-
ondary to MDS (4/64). Strikingly, the majority of the SETBP1 mutations were
found in samples with specific cytogenetic features: 8 mutations in cases with
monosomy 7 (-7) or del(7q), 3 mutations in cases with abnormalities including
isochromosome 17 [i(17)(q10)], and 3 mutations in cases with normal karyotype.
The remainder of the patients with SETBP1 missense mutations had del(20q) or
inv16 (Table 1). Chromosome 7 abnormalities [-7/del(7q)] and i(17)(q10) are
associated with shortened overall survival in MDS and risk of leukemic evolution.
The increased frequency of SETBP1 mutations observed in these cytogenetic
subgroups and in sAML prompted us to analyse serial samples from 22
MDS/CMML cases in transformation to AML. Four of these cases showed
SETBP1 mutations, 3 of which acquired the mutation during leukemic evolution.
Notably, in the fourth case the SETBP1 mutation was detectable before the cyto-
genetically aberrant clone [harboring a i(17)(q10) marker] arose. In addition to
SETBP1, we also screened the serial samples for mutations in ASXL1 and TET2.
Overall, 15 of the 22 cases (68.2%) showed mutations in at least one of the three
genes during the disease course. ASXL1 and TET2 were mutated in 11 and 5
cases, respectively, with 3 cases harboring mutations in both genes. ASXL1
mutations were present in 2 of the 4 cases with SETBP1 mutations. No clear pat-
tern of mutation acquisition was noted, likely due to the small number of cases
with more than one mutation. One MDS case with del(7)(q21) in progression to
AML was subjected to WES both at diagnosis and at the AML stage. Only the
AML sample showed a G870R somatic mutation.

Table 1.

Summary and Conclusions: Somatic SETBP1 mutations are recurrent in
MDS, CMML and sAML, and frequently coexist with cytogenetic markers asso-
ciated with poor prognosis. Analysis of serial samples from MDS and CMML
cases in transformation showed that nearly 70% of the cases presented muta-
tions in at least one of three genes screened (SETBP1, ASXL1 and TET2).
SETBP1 mutations were frequently acquired during leukemic evolution.
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P53 PROTEIN EXPRESSION PREDICTS OUTCOME AND CYTOGENETIC
RESPONSE IN PATIENTS WITH LOW-/INT-1 RISK MYELODYSPLASTIC
SYNDROMES TREATED WITH LENALIDOMIDE: RESULTS FROM THE
MDS004 CLINICAL TRIAL.
L Saft1,2,*, M Karimi2, M Ghaderi1, A Matolscy3, P Fenaux4, G Mufti5,
A Giagounidis6, D Selleslag7, P Muus8, G Sanz9, M Mittelman10, D Bowen11,
A Porwit12, T Fu13, J Backstrom13, K MacBeth13, E Hellström-Lindberg14
1Department of Pathology, Karolinska University Hospital, Solna, Stockholm,
2Department of Medicine, Center for Hematology and Regenerative Medicine,
Karolinska Institute, Huddinge, Sweden, 3Department of Pathology and Exper-
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cenne, Assistance Publique-Hopitaux de Paris, Paris, France, 5Department of
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AZ ST-Jan Brugge AV, Brugge, Belgium, 8Medical Center, Radboud Universi-
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sitaria La Fe, Valencia, Spain, 10Souraski Medical Center, Sckler Faculty of
Medicine, Tel Aviv, Israel, 11Department of Medicine, St James Institute of Oncol-
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sity of Health Network, Toronto, Canada, 13Celgene Corporation, Summit, NJ,
United States, 14Deparment of Medicine, Center for Hematology and Regener-
ative Medicine, Karolinska Hospital and Institute, Huddinge, Sweden

Background: International Prognostic Scoring System (IPSS) Low- or Interme-
diate (INT)-1 risk (low-risk) myelodysplastic syndrome (MDS) with del(5q) was
considered to have an indolent course, but recent data have indicated a sub-
group of patients with more aggressive disease and shorter overall survival
(OS). Using deep sequencing, it was previously demonstrated that 18% of such
patients carry small TP53 mutated subclones at diagnosis, rendering them at
significantly higher risk for disease progression (Jädersten et al., JCO 2011).
The presence of TP53 mutations was associated with strong p53 protein
expression by immunohistochemistry (IHC) indicating that p53 IHC may be a
sensitive biomarker for outcome in lower-risk MDS.
Aims: To assess the association between p53 protein expression by IHC in
patients with lower-risk del(5q) MDS treated with lenalidomide and response to
treatment, outcome, and TP53 gene mutations.
Methods: Bone marrow (BM) biopsies obtained at screening and during follow-
up in 85 of 205 (41%) patients from the MDS004 clinical trial (Fenaux et al.,
Blood 2011) were retrospectively assessed for p53 protein expression by IHC
in a blinded fashion by manual and automated image analysis using p53 DO1
and DO7 monoclonal antibodies. Sections were assessed for the percentage
and intensity of p53 nuclear staining based on a total count of 1000 BM
haematopoietic cells (lymphocytes and lymphoid aggregates excluded) at high
magnification (40¥/60¥ objectives), and p53 protein expression was graded as
0 (negative), 1+ (faintly positive), 2+ (moderately positive) and 3+ (strongly
positive). Results for strong p53 staining were correlated to clinical outcome and
treatment response. A subset of BM samples was reviewed by three independ-
ent investigators to test reproducibility. The TP53 mutational status was
assessed by deeP-sequencing in nine patients and in microdissected cells with
strong, moderate and negative p53 staining by using pyrosequencing.
Results: Strong p53 protein expression in ≥1% BM cells was detected in 30 of
85 patients (35%). Baseline demographics, clinical characteristics and WHO
subgroups did not differ between the IHC cohort and the MDS004 study patients
without trephine biopsies. Results for the two p53 monoclonal antibodies, man-
ual versus automated measurements, and across three independent investiga-
tors were highly concordant (P<0.01, for all three). The presence of ≥1% BM
cells with strong p53 expression (p53+++) was significantly associated with
shorter OS (P=0.0104) and higher risk for progression to AML (P=0.0003). The
P53 IHC status showed no association with transfusion independence or
response duration (P=0.636 and P=0.4421), but was significantly associated
with cytogenetic response (CyR) (complete and partial response taken togeth-
er) with: 18/35 (51%) CyR for the p53-negative patients as compared to 3/21
(14%) CyR for p53-positive patients (P=0.009). As CyR rates differed for 5 mg
vs 10 mg lenalidomide (len) in the entire MDS04 study, CyR rates were also
specifically evaluated for patients randomized to each dose level. For patients
randomized to 10 mg len, CyR occurred in 1 of 8 (13%) and in 16 of 19 (84%)
p53-positive and negative patients, respectively. Eight of 21 patients with seri-
al BM samples had an increased percentage of p53+++ cells at three months,
which was associated with higher risk for progression to AML (P<0.01) and
shorter OS (P=0.0005) as compared to patients who remained negative for
p53 by IHC. Cytogenetic evolution, including del(17p), was observed in three
of the eight patients with increased p53+++ by IHC. Pyrosequencing analysis
of microdissected, p53-immunolabeled cells confirmed TP53 mutation in cells
with strong p53 staining, while cells with moderate staining where predomi-
nantly of wild-type TP53.
Summary and Conclusions: The present study validates p53 IHC as a pre-
dictive tool in del(5q) lower-risk MDS patients treated with lenalidomide, and as
a biomarker for underlying TP53 mutations. TP53 mutational status should be
included in risk assessment systems for MDS with del(5q).

Molecular markers in acute myeloid leukemia
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WHOLE EXOME SEQUENCING OF PRIMARY REFRACTORY AML
PATIENTS REVEALS A DIVERSE MUTATIONAL PATTERN WITH HIGH
PREVALENCE OF MDS RELATED MUTATIONS
S Herold1,*, M Kuhn2, T Stange2, I Röder2, A Dahl3, J Schetelig1, M Schaich1,
C Röllig1, H Serve4, C Brandts4, G Ehninger1, C Thiede1
1Medizinische Klinik I, Universitätsklinikum Carl Gustav Carus, 2TU Dresden,
Institut für Medizinische Informatik und Biometrie, 3Biotec Dresden, Deep
Sequencing-Group of SFB 655, Dresden, 4Medizinische Klinik II, Universitäts-
klinikum Frankfurt, Frankfurt, Germany

Background: A critical step during treatment of patients with acute myeloid
leukemia (AML) is the achievement of complete remission (CR). Although the
majority of younger patients with AML will achieve CR, about 5-50% will fail to
respond sufficiently to induction treatment, with highest CR-rates in CBF
leukemias and worst response in complex karyotypes and secondary AML.
Treatment of AML patients with induction failure (IF-AML) is difficult and out-
come is dismal, with long-term survival mainly restricted to patients who are suc-
cessfully salvaged and transplanted. The molecular mechanisms of resistance
are still poorly understood, especially in patients with normal karyotype, a sub-
group mainly associated with good CR rates. Since improved understanding of
resistance mechanisms might help to develop novel treatment strategies, we
aimed to study genetic alterations in IF-AML patients using whole exome
sequencing (WES).
Aims: Since improved understanding of resistance mechanisms might help to
develop novel treatment strategies, we aimed to study genetic alterations in IF-
AML patients using whole exome sequencing (WES).
Methods: We performed WES (TrueSeq enrichment, Illumina) of FACS-sort-
ed leukemic blasts (CD34/33/117+) and normal T-cells (CD4+; as germline ref-
erence) after whole genome amplification (WGA) in 29 patients (median age
44 years; range, 21-63) with de novo AML who had IF. Primary refractory dis-
ease was defined as failure to achieve CR after conventional double induction
chemotherapy using standard anthracycline/cytosine arabinoside containing
chemotherapy, with the majority of patients showing blast persistence at high
levels or even increased blast counts. Patients had primarily intermediate-risk
cytogenetics according to MRC criteria (N=24), of whom 16 patients had a
cytogenetically normal (CN) AML. Paired-end 100 bP-sequencing was per-
formed on a HiSeq2000 instrument (Illumina). Bioinformatic analysis included
BWA-mapping (Hg19 reference) and somatic single nucleotide variants (SNVs)
calling using SAMTOOLS. Only variants not specified as simple nucleotide
polymorphisms (SNP) in db135 with a minor allele frequency of >1% were
included in the final analysis.
Results: With an average target base coverage of 46- fold (38-56 inter quar-
tile range, IQR) we identified a median number of 22 high confident SNVs per
patient (range 9-310). Ongoing validation of SNV-calls using Sanger sequenc-
ing confirmed somatic status in the majority of cases. Frequently mutated,
recurrently affected known genes included TET2 (24.1%), IDH1 and 2 (27.6%),
DNMT3A (13.8%), WT1 (13.7%) and RUNX1 (13.8%); mutations were also
less frequently found in SF3B1 (10.3%) and BCOR (10.3%). Rarely found
genes in AML include ATM (N=2), BRCA2 (N=2) and MYC (N=2), whereas
several novel recurrent alterations currently undergo further validation, e.g.
CREBBP (N=2), and MYCBP2 (N=2).
Summary and Conclusions: Combining the mutational data, we so far did not
identify a specific molecular lesion in IF-AML. However, although we focused on
de novo AML, we observed a high prevalence of alterations previously associat-
ed with MDS, including TET2, RUNX1, SF3B1 and DNMT3A, which might point
to an unrecognized underlying secondary development of these leukemias. Espe-
cially alterations in epigenetic modifier proteins were common, which might point
towards potential new treatment strategies in these patients.
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INTERACTIONS BETWEEN GEMTUZUMAB OZOGAMICIN TREATMENT
AND ACUTE MYELOID LEUKEMIA PATIENT SUBSETS DEFINED BY
CYTOGENETICS, GENE MUTATIONS, AND SINGLE-NUCLEOTIDE POLY-
MORPHISM ARRAY-BASED KARYOTYPING
ARenneville1,*, R Abdelali2, S Chevret3, O Nibourel1, M Cheok4, C Pautas5,
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Background: We recently reported the results of the ALFA-0701 Phase 3 tri-
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al, showing that the addition of fractionated doses of gemtuzumab ozogamicin
(GO) during induction and consolidation chemotherapy may significantly
improve outcome of acute myeloid leukemia (AML) patients aged 50-70 years.
In this trial, as well as in Medical Research Council AML 15 and 16 trials, it
appeared that patients with favorable or intermediate cytogenetics, including
those with normal karyotype (NK) AML, may benefit from GO, while not those
with adverse cytogenetics.
Aims: Our objectives were to evaluate the prognostic impact of molecular abnor-
malities and lesions detected by single-nucleotide polymorphism array (SNP-A)-
based karyotyping on clinical outcome in AML patients treated in the ALFA-0701
trial, and to analyze potential interactions between GO treatment and patient
subsets defined by cytogenetics, gene mutations, and SNP-A lesions.
Methods: We performed mutational analysis of 11 genes (FLT3, NPM1, CEB-
PA, MLL, RUNX1, WT1, ASXL1, TET2, IDH1/2, and DNMT3A), EVI1 overex-
pression screening, and 6.0 SNP-A analysis in the diagnostic samples of the
278 patients with previously untreated de novo AML enrolled in the ALFA-0701
trial. The screening for TET2, IDH1/2, and DNMT3A mutations was restricted
to NK-AML.
Results: Karyotype and SNP-A data were available for 254 and 248 patients,
respectively. SNP-A analysis revealed 450 genomic abnormalities (245 loss-
es, 117 gains, 88 uniparental disomies) in 135/248 (54%) patients. In NK-AML
(n=146), 38% of the patients had ≥1 SNP-A lesion and 89% had ≥1 molecular
abnormality, NPM1 mutations (52%), DNMT3A mutations (34%), and FLT3
internal tandem duplication (ITD) (25%) being the 3 most frequent molecular
abnormalities. The median duration of follow-up from time to randomization was
25 months. As expected, karyotype had a strong influence on overall survival
(OS). The presence of SNP-A lesions conferred a significantly shorter OS in
the whole cohort (HR, 2.52 [95%CI, 1.68-3.77]; P<0.0001) and in the subset
of 132 NK-AML patients analyzed by SNP-A (HR, 2.45 [1.39-4.31]; P=0.002).
In the NK-AML subset, DNMT3A mutations (HR, 2.33 [1.35-4.01]; P=0.002)
and, to a lesser extent, FLT3-ITD (HR, 1.77 [1.01-3.1]; P=0.045) were associ-
ated with a significantly shorter OS. In multivariate analysis, only the presence
of unfavorable karyotype (HR, 2.47 [95%CI, 1.61-3.79]; P<0.001) and SNP-A
lesions (HR, 2.05 [95%CI, 1.33-3.10]; P=0.001) were retained as significantly
associated with OS in the whole cohort, while the presence of SNP-A lesions
(HR, 3.14 [95%CI, 1.74-5.68]; P<0.001), DNMT3A mutations (HR, 1.90 [95%CI,
1.08-3.35]; P=0.027), and randomization in the control arm (HR, 2.50 [95%CI,
1.35-4.55]; P=0.003) independently predicted shorter OS in NK-AML patients.
The benefit of GO treatment was predominantly observed in NK-AML. In this
subset, the negative impact of FLT3-ITD was observed in the control arm (HR,
1.77 [95%CI, 1.04-2.99]; P=0.005) but not in the GO arm (HR, 0.89 [0.32-2.44];
P=0.82), while such an effect of GO treatment was not found for SNP-A lesions
and DNMT3A mutations.
Summary and Conclusions: SNP-A lesions and DNMT3A mutations repre-
sent adverse independent prognostic factors in AML. Our results suggest that
addition of GO to standard chemotherapy might overcome the poor prognosis
of FLT3-ITD, but not that of SNP-A lesions and DNMT3A mutations. Howev-
er, further studies based on larger patient cohorts are required to formally iden-
tify the molecular determinants of response to GO.

S1168

HIGH EXPRESSION OF DNMT3B NEGATIVELY IMPACTS ON CLINICAL
OUTCOME OF OLDER PATIENTS (PTS) WITH PRIMARY CYTOGENETI-
CALLY NORMAL (CN) ACUTE MYELOID LEUKEMIA (AML) [CALGB 20202
(ALLIANCE)] 
C Niederwieser1,*, J Kohlschmidt1,2, K Maharry1,2, K Mrózek1, K Metzeler1,
S Volinia1, P Yan1, D Frankhouser1, S Whitman1, H Becker1, A Eisfeld1,
S Schwind1, J Curfman1, Y Wu1, M Baer3, B Powell4, J. Kolitz5, J Moore6,
T Carter7, G Marcucci1, C Bloomfield1
1Comprehensive Cancer Center, The Ohio State University, Columbus,
2Alliance for Clinical Trials in Oncology Statistics and Data Center, Mayo Clin-
ic, Rochester, 3Greenebaum Cancer Center, University of Maryland, Baltimore,
4Comprehensive Cancer Center, Wake Forest University, Winston-Salem,
5Monter Cancer Center, Hofstra North Shore-Long Island Jewish School of
Medicine, Lake Success, 6Duke University Medical Center, Durham, 7Univer-
sity of Iowa, Iowa City, United States

Background: DNA methyltransferases (DNMT1, DNMT3A, DNMT3B) are
involved in DNA methylation and epigenetic gene silencing. Aberrant DNA
methylation appears to contribute to leukemogenesis, and increases with age.
DNMT3A mutations (mut) have been reported to impact negatively on the clin-
ical outcome of AML pts, and it recently was reported that DNMT3B overex-
pression adversely affected outcome of a clinically and cytogenetically diverse
cohort of 195 adult AML pts (PLoS One 2012;7:e51527). However, the prog-
nostic impact of DNMT3B expression has not yet been evaluated in similarly
treated older [≥60 years(y)] pts with CN-AML, especially in the context of a com-
prehensive panel of molecular prognosticators that include mut in the DNMT3A,
TET2 and ASXL1 genes, which are implicated in aberrant epigenetics in AML.
Aims: To test the clinical impact of DNMT3B expression in a large cohort of
similarly treated and molecularly well-characterized CN-AML pts, and to derive
DNMT3B expression-associated gene-expression (GEP), microRNA-expres-

sion (MEP) and gene promoter methylation profiles.
Methods: We analyzed 210 pts aged 60-83 y (median, 68). DNMT3B, ERG
and BAALC expression was assessed by NanoString nCounter assay. Muta-
tion analyses of genes known to affect outcomes of CN-AML were performed
using PCR amplification and Sanger sequencing. Pts were dichotomized into
low and high DNMT3B expressers using a median cut. The GEP (n=177 pts)
and MEP (n=162) were assessed using, respectively, the HG-U133plus2.0
and The Ohio State University custom microRNA microarrays. Methylation was
measured by the NGS MethylCaP-seq (Blood 2012;120:2466).
Results: High DNMT3B expressers had lower complete remission (CR) rates
(P<.001, 56% v 79%), and worse disease-free (DFS; P=.03; 3y-rates, 14% v
21%) and overall (OS) survival (P<.001; 3y-rates, 11% v 28%) than DNMT3B
low expressers. High DNMT3B expressers had higher WBC (P=.002), and%
blood (P=.003) and marrow (P<.02) blasts, were more often in the European
LeukemiaNet (ELN) Intermediate-I Genetic Group (P<.007), and had more
often FLT3-ITD (P<.001), IDH2 R172 mut (P=.02), and high ERG (P<.001)
and BAALC (P=.001) expression. In multivariable analyses, high DNMT3B
expression associated with worse CR [P=.01, hazard ratio (HR)=.42] once
adjusted for BAALC expression, WBC and age, and shorter OS (P=.008,
HR=1.52) once adjusted for ELN Groups, DNMT3A R882 mut, and BAALC
expression. 
By GEP, we found 2188 genes differentially expressed (P<.001, FDR<.01)
between high and low DNMT3B expressers; 1465 were upregulated concor-
dantly with DNMT3B including genes previously implicated in AML (e.g., KIT,
FLT3, WT1, ERG, FANCL, TP53, HOXA6, NPM1, DNMT3A and GATA2), and
723 downregulated (e.g., TGFBI, CEBPB, VEGFA, GATA3, TLR8 and TLR4).
In contrast, only 4 miRs were differentially (P≤.001, FDR<.1) expressed
between high and low DNMT3B expressers. miR-133a and miR-133b, target-
ing SP1 and MCL1, were upregulated, and miR-148a, regulating MITF, and
miR-122, repressing SLC7A1 and modulating interferon-1, were downregulat-
ed. Notably, among 134 pts with genome-wide methylation data available, we
did not observe any differentially methylated regions in gene promoters.
Summary and Conclusions: High DNMT3B expression is independently
associated with adverse outcome of older CN-AML pts. The DNMT3B expres-
sion associated with distinct expression profiles that include many genes, but
few miRs. Differential expression of these genes does not seem to be related
to their methylation status, suggesting that DNMT3B may contribute to dis-
ease aggressiveness through other mechanisms yet to be elucidated.

S1169

CLINICAL RELEVANCE OF MINIMAL RESIDUAL DISEASE MONITORING
IN NPM1 MUTATED AML: A STUDY OF THE AML STUDY GROUP
(AMLSG)
S Kapp-Schwoerer1,*, J Krönke2, A Corbacioglu1, V Gaidzik1, P Paschka1,
K Eiwen1, D Späth1, G Göhring3, B Schlegelberger 3, M Lübbert4, T Kindler5,
M Wattad6, U Germing7, D Nachbaur8, W Fiedler9, M Heuser10, J Krauter11,
A Ganser10, R Schlenk1, H Döhner1, K Döhner1
1Department of Internal Medicine III, University Hospital of Ulm, Ulm, Ger-
many, 2Brigham and Women´s Hospital, Boston, United States, 3Institute of
Cell & Molecular Pathology, Hannover Medical School, Hannover, 4Depart-
ment of Haematology and Oncology, University Hospital of Freiburg, Freiburg,
5Department of Medicine III, Johannes Gutenberg-University Mainz, Mainz,
6Department of Haematology, Oncology and Stem Cell Transplantation,
Kliniken Essen Süd, Evangelisches Krankenhaus Essen-Werden gGmbH,
Essen, 7Department of Haematology, Oncology and Clinical Immunology, Hein-
rich-Heine-University Düsseldorf, Düsseldorf, Germany, 8Department of Inter-
nal Medicine V, University Hospital Innsbruck, Innsbruck, Austria, 9Hubertus
Wald University Cancer Centre, University Medical Centre Hamburg-Eppen-
dorf, Hamburg, 10Department of Haematology, Haemostasis, Oncology and
Stem Cell Transplantation, Hannover Medical School, Hannover, 11Depart-
ment of Internal Medicine III, Hospital of Braunschweig, Braunschweig, Ger-
many

Background: Mutations in the nucleophosmin 1 (NPM1mut) gene represent the
most common gene mutations in acute myeloid leukaemia (AML), with highest
frequency in cytogenetically normal AML. We have previously shown the appli-
cability and prognostic value of NPM1mut based RQ-PCR assays for the detec-
tion of minimal residual disease (MRD).
Aims: To confirm our previous results on the prognostic relevance of NPM1mut-

transcript levels in an extended cohort of AML patients (pts) (18 to 77 years)
harbouring NPM1mut type A, B, D, JT,4, QM or KM, and to assess the impact
of concurrent FLT3 internal tandem duplications (ITD) and DNMT3A muta-
tions.
Methods: All pts were enrolled in one of four AMLSG [AMLHD98A, AMLSG
07-04, AMLSG 09-09, AMLSG 16-10] treatment trials. Treatment comprised
double induction therapy with ICE (idarubicin, cytarabine, etoposide) with or
without ATRA or gemtuzumab ozogamicin or 1 cycle of daunorubicin and
cytarabine followed by 1 to 4 cycles of high-dose cytarabine, autologous or allo-
geneic stem cell transplantation. NPM1mut transcript levels (ratio of
NPM1mut/ABL1 transcripts¥104) were determined by RQ-PCR using TaqMan
technology; the sensitivity of the assays was 10-5to 10-6.
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Results: A total of 2421 samples [bone marrow (BM) n=2397; peripheral blood
(PB) n=24] from 407 NPM1mut pts were analysed at diagnosis, after each treat-
ment cycle, during follow-up (FU) and at relapse. NPM1mut transcript levels at
diagnosis varied between 2.9 ¥ 101 and 10.4 ¥ 106 (median, 6.4 ¥ 105). Pre-
treatment transcript levels were not correlated with clinical characteristics (e.g.,
age, WBC, BM blasts, FLT3 mutation status) and did not impact event-free
survival (EFS), relapse-free (RFS) and overall survival (OS). In multivariable
analyses, NPM1mut transcript levels at different time points were significantly
associated with shorter remission duration and shorter OS. After double induc-
tion therapy, the cumulative incidence of relapse (CIR) at 4 years was 7% for
RQ-PCR-negative pts (n=43) versus 50% for RQ-PCR-positive pts (n=195)
(P<0.00001); the lower CIR translated into a significant better OS (P=0.0003).
After completion of therapy, CIR at 4 years was 20% for RQ-PCR-negative pts
(n=106) and thus significantly lower compared with 62% in RQ-PCR-positive
pts (n=97; P<0.00001). Again, the lower CIR translated into a significantly bet-
ter OS (P<0.00001). Multivariable analysis at both time points revealed
NPM1mut transcript levels as a significant marker for shorter remission duration
[(HR, 2.05; 2.20, respectively) and shorter OS (HR, 1.65; 1.62, respectively).
During FU, 687 BM and 24 PB samples from 209 patients were analysed. The
relapse rate at 2 years for pts exceeding the previously defined cut-off value of
>200 NPM1mut copies was 90%. Finally, we evaluated the impact of concur-
rent FLT3-ITD and DNMT3A mutations on NPM1mut transcript levels. Follow-
ing the first induction cycle, the median NPM1mut transcript level was significant-
ly lower in pts without concurrent FLT3-ITD or DNMT3A mutations. This effect
could be observed throughout subsequent treatment cycles.
Summary and Conclusions: In our extended cohort we could confirm the two
clinically relevant MRD time points, after induction and after completion of ther-
apy, which allow for the identification of pts at high risk of relapse. During the
follow-up period, we could confirm our previously defined cut-off value which
is highly predictive for relapse. The reduction of NPM1mut transcript levels
strongly correlates with the FLT3-ITD and DNMT3A mutation status.

S1170

AMPLIFICATION OF CHROMOSOME 21 AS A MECHANISM FOR ERG
OVEREXPRESSION IN PATIENTS WITH MYELOID MALIGNANCIES
S Weber1,*, C Haferlach1, L Noel1, T Alpermann1, W Kern1, T Haferlach1,
S Schnittger1
1MLL Munich Leukemia Laboratory, Munich, Germany

Background: ERG overexpression was shown to be related to adverse out-
come in cytogenetically normal AML (CN-AML). The proto-oncogene ERG is
situated on chromosome 21 (chr21). Acquired gain of chr21 (+21) is a recur-
rent cytogenetic abnormality in AML. The pathogenetic impact of +21 remains
elusive, but data indicates that +21 could be a mechanism underlying the

increased expression of genes located in the respective regions.
Aims: The aim of this study was 1) to ascertain the prognostic impact of ERG
expression in context of other relevant molecular prognostic markers in CN-AML
and 2) to analyze a possible relationship between +21 and variations in ERG
mRNA expression levels.
Methods: ERG mRNA expression was analyzed using a TaqMan real-time PCR
assay. 1) ERG expression was assessed in a cohort of 331 patients (pts) with de
novo CN-AML. Female/male ratio was 168/163 and age ranged from 18.3-64.8
years (median, 52.7 years).The median%ERG/ABL1 level was used to distinguish
low from high ERG expressers. BAALC levels were analyzed accordingly. Expres-
sion levels were correlated with clinical outcome and with the presence of FLT3-
ITD (n=124/331), NPM1 mutations (NPM1mut, n=208/331), RUNX1mut
(n=35/330), CEBPAmut (n=29/331), MLL-PTD (n=27/331), ASXL1mut
(n=13/331), FLT3-TKD (n=32/331), IDH1R132mut (n=41/328), IDH2R140mut
(n=48/328), IDH2R172mut (n=6/328), NRASmut (n=53/329) and WT1mut
(n=27/330). 2) To address ERG expression in relation to +21 the following cohorts
were analyzed: 66 AML pts with a complex karyotype and +21 (CK+21); 44 AML
pts with +21 as sole cytogenetic abnormality (+21s), 15 pts with different myeloid
malignancies (6 de novo AML, 5 MDS, 1 s-AML, 2 t-AML,1 t-MDS) showing ERG
amplification by use of interphase FISH (amp21) and 32 CK-AML pts without
+21 (CK). Mean ERG expression levels were compared by t-test.
Results: 1) At diagnosis,%ERG/ABL1 levels ranged from 0.078 to1,016.027
(median: 188.582). High ERG expression was associated with lower age
(P=0.003), higher white blood cell (WBC) count (P=0.017), FLT3mut/wt ratio of
at least 0.5 (50/165, 30.3% vs 25/166, 15.1%, P=0.001) and high BAALC
expression (104/164, 63.4% vs 60/166, 36.6%, P<0.001), as compared to low
ERG expression. In contrast, NPM1mut (91/165, 55.2% vs 117/166, 70.5%,
P=0.004) and IDH1R132mut (11/164, 6.7% vs 30/164, 18.3%, P=0.002) were
less frequent in high ERG expressers. Kaplan Meier analysis revealed inferior
overall survival (OS at 3 years: 50.9% vs 67.3%, P=0.035) and event free sur-
vival (EFS at 3 years: 34.6% vs 42.9%, P=0.048) for high ERG expressers as
compared to low ERG expressers. However, in a multivariate model adjusted
for age, WBC, BAALC expression, FLT3mut/wt ratio of at least 0.5, MLL-PTD
and WT1mut no significant impact of ERG expression was observed. 2)
Mean±SEM expression levels of ERG were higher in pts with +21 (+21s and
CK+21 combined, 336±27) as compared to pts with CN-AML or CK-AML
(229±10, 177±36; P<0.001 and P=0.001, respectively). Moreover, mean ERG
expression was even higher in pts with amp21 (613±159) as compared to pts
with +21 (336±27, P=0.107), albeit this difference was not significant, probably
due to small numbers of pts.
Summary and Conclusions: High ERG expression is associated with adverse
outcome, as well as with the well established risk factors FLT3-ITD, high BAALC
expression and the lack of NPM1mut. Furthermore, high levels of ERG
observed in pts with +21 and moreover in pts with amp21 indicate ERG as an
important factor contributing to the pathogenesis and progression of myeloid
malignancies with gain of chr21.
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SERUM FERRITIN FOR PREDICTING CLINICALLY RELEVANT LIC
THRESHOLDS TO GUIDE MANAGEMENT OF PATIENTS WITH NON-
TRANSFUSION-DEPENDENT THALASSEMIA TREATED WITH
DEFERASIROX: THALASSA STUDY EXTENSION ANALYSIS
A Taher1,*, J Porter2, V Viprakasit3, A Kattamis4, S Chuncharunee5, P Sutchar-
itchan6, N Siritanaratkul7, R Galanello8, Z Karakas9, D Habr10, Z Zhu10,
M Cappellini11
1American University of Beirut, Beirut, Lebanon, 2University College London,
London, United Kingdom, 3Department of Pediatrics and Thalassemia Center,
Siriraj Hospital, Mahidol University, Bangkok, Thailand, 4First Department of
Pediatrics, University of Athens, Athens, Greece, 5Ramathibodi Hospital, Mahi-
dol University, 6Chulalongkorn University and King Chulalongkorn Memorial
Hospital, 7Department of Medicine, Siriraj Hospital, Mahidol University,
Bangkok, Thailand, 8Ospedale Regional Microcitemie, Cagliari, Italy, 9Istanbul
Medical Faculty, Istanbul University, Istanbul, Turkey, 10Novartis Pharmaceu-
ticals, East Hanover, United States, 11Universita di Milano, Ca Granda Foun-
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Background: Although liver iron concentration (LIC) assessment by magnet-
ic resonance imaging (MRI) to diagnose iron overload and guide iron chelation
therapy is clinically more robust, limited access worldwide makes it practical to
also use serum ferritin (SF) assessments. THALASSA assessed efficacy and
safety of deferasirox in iron-overloaded non-transfusion-dependent thalassemia
(NTDT) patients. Previously, we reported the utility of SF as a predictor of clin-
ically relevant LIC thresholds in screened patients (Taher et al. Haematologi-
ca 2012;97 [Suppl 1]:abst 0927)–representing a patient population being eval-
uated for iron overload and considered for iron chelation therapy; these patients
had a broad range of LIC and were deferasirox-naïve.
Aims: The objective of this analysis was to further evaluate the relationship
between SF and LIC after up to 2-yrs’ treatment with deferasirox, to help guide
the management of iron chelation therapy in patients receiving treatment at clin-
ically relevant thresholds, ie THALASSA thresholds for stopping treatment
(LIC<3mg Fe/g dw) or dose escalation (LIC≥7mg Fe/g dw).
Methods: THALASSA enrolled iron-overloaded NTDT patients (LIC≥5mg Fe/g
dw and SF>300ng/mL) aged ≥10 years. Patients completing the 1-yr core study
could continue into the 1-yr extension, with placebo patients switching to
deferasirox. Data from all patients completing the extension with available SF
and LIC at the end of treatment (EOT) were used (EOT was end of extension
or earlier if patients stopped treatment when LIC<3mg Fe/g dw [n=22]). A
receiver operating characteristic analysis was conducted; positive predictive
values (% of patients with LIC≥cutoff in all patients whose SF>cutoff) and neg-
ative predictive values (% of patients with LIC).
Results: 130 NTDT patients completed treatment and had SF and LIC meas-
urements at baseline and EOT. There was a moderate-to-strong correlation
between SF and LIC at baseline (R=0.6382); the magnitude of correlation
increased slightly by EOT (R=0.7214). The predictive value of SF for LIC thresh-
olds at EOT are shown in the Table 1. SF>300 is 86.1% predictive of LIC≥3, indi-
cating a 13.9% probability of LIC<3 leading to potential over-treatment. SF<300
is 40% predictive of LIC<3, hence a 60% probability of LIC≥3 potentially leading
to sub-optimal treatment when LIC≥3, but only 13.3% probability of LIC≥5.
SF>1700 and >2000 are 100% predictive of LIC≥7. SF<1700 is 61.0% predic-
tive of LIC<7, indicating a 39.0% probability of sub-optimal treatment.

Table 1. End-of-treatment predictive value of serum ferritin cutoffs for
clinically relevant LIC thresholds used to guide treatment decisions in
THALASSA.

Summary and Conclusions: Data from patients exposed to deferasirox treat-
ment for up to 2 yrs indicate that a SF threshold <300 ng/mL for stopping chela-

tion treatment appears adequate to minimize the risk of over-chelation. This
threshold potentially leads to some patients stopping chelation prematurely, but
only a small proportion of these patients would have LIC≥5 mg Fe/g dw, ie at
risk of iron-related complications. Using a SF threshold >1700 ng/mL for dose
escalation, all patients would be appropriately dose increased (ie all would
have LIC≥7 mg Fe/g dw). However, a good proportion of patients with SF<1700
ng/mL would not be dose-increased despite also having a LIC≥7 mg Fe/g dw.
Although this analysis is limited by a small number of patients with the lowest
levels of SF and LIC, these results confirm previous observations in screened
patients and suggest that, if carefully considered, SF could be useful to guide
iron chelation therapy management where LIC monitoring by MRI is limited.

S1172

MORBIDITY RISK IN UNTREATED PATIENTS WITH Β-THALASSEMIA
INTERMEDIA: A CLOSER LOOK AT THE ROLE OF IRON OVERLOAD
K Musallam1,*, M Cappellini1, S Daar2, M Karimi3, A El-Beshlawy4, M Magestro5,
J Wulff6, G Pietri6, A Taher7
1University of Milan, Milan, Italy, 2Sultan Qaboos University, Muscat, Oman,
3Shiraz University of Medical Sciences, Shiraz, Iran, Islamic Republic of Korea,
4Cairo University, Cairo, Egypt, 5Novartis Pharmaceuticals Corporation, New
Jersey, United States, 6HERON, Luton, United Kingdom, 7Chornic Care Cen-
ter, Hazmieh, Lebanon

Background: Patients with β-thalassemia intermedia (TI), a form of non-trans-
fusion dependent thalassemia (NTDT), remain at risk of iron overload due to
increased intestinal iron absorption. Although an association between iron over-
load and morbidity risk in this patient population is suggested by cross-section-
al studies, data from longitudinal cohorts are limited.
Aims: To evaluate the association between iron overload and morbidity risk in
transfusion-independent and chelation-naive patients with TI followed longitudi-
nally for an extended time and thus representing the natural history of the dis-
ease.
Methods: This was a retrospective cohort study of patients from five compre-
hensive care centers in Italy, Lebanon, Oman, Iran, and Egypt. Beyond diag-
nosis of TI, inclusion criteria were: 1) no history of liver disease (biopsy con-
firmed fibrosis, cirrhosis, or cancer), osteoporosis, hypothyroidism,
hypoparathyroidism, diabetes, hypogonadism, extramedullary hematopoiesis,
thrombosis, or pulmonary hypertension, and 2) no history of transfusion, iron
chelation, or fetal hemoglobin induction therapy. Patients were followed for
eleven years (2000-2010), and occurrence of any of the aforementioned mor-
bidities was recorded. Serum ferritin (SF) levels were recorded at baseline and
annually during follow-up. Clinical outcomes were assessed for three distinct
groups of mean SF: ≤300 ng/mL (n=8, 15.4%), >300 to <800 ng/mL (n=17,
32.7%), and ≥800 ng/mL (n=27, 51.9%); which are proposed thresholds for tai-
loring iron chelation therapy in NTDT patients.

Figure 1.

Results: Fifty-two patients were included in this analysis. Their mean age at
baseline was 24.1±1.6 years and 25 (48.1%) were men. No patients died or
were lost to follow-up during the study period. There was a steady increase in
mean SF level throughout the follow-up period, from a mean±SE of 513.2±51.2
ng/mL at baseline to 1209±103ng/mL at study end (mean annual increase of
9%).%). By study end, 36 (69%) of patients had at least one SF measure ≥800
ng/mL. The cumulative incidence of developing at least one morbidity was sig-
nificantly higher in patients with mean SF levels ≥800 ng/mL than patients with
mean SF levels >300 to <800 ng/mL and ≤300 ng/mL (100% vs. 52.9% vs. 0%,
respectively; Chi-squared test P=0.001). A similar observation was made for
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multiple=”multiple” morbidity (59.3% vs. 5.9% vs. 0%, respectively; Chi-squared
test P=0.001). Kaplan-Meier plots showed a statistically significant difference
in morbidity-free survival between the three mean SF level groups (Figure1,
Logrank test, P=0.001). Morbidity-free survival rates at 5- and 10-years were
48.2% and 0% in patients with a mean SF level ≥800 ng/mL, 82.4% and 64.7%
in patients with a mean SF level >300 to <800 ng/mL, and 100% in patients with
a mean SF level ≤300 ng/mL. A Cox proportional hazard model was developed
(stepwise backward selection) that included baseline age and splenecomy sta-
tus, sex, mean total hemoglobin level and mean SF level observed over the
study period. Mean SF level was the only independent and statistically signifi-
cant risk factor for the occurrence of at least one morbidity (P=0.001) as well
as multiple morbidities (P=0.005) during the follow-up period.
Summary and Conclusions: Without chelation, SF levels continue to increase
in transfusion-independent patients with TI. SF levels ≥800 ng/mL are associ-
ated with a significant increase in long-term morbidity risk; while levels ≤300
ng/mL are not associated with any risk. These data should help guide decisions
for iron chelation therapy in this patient population.

S1173

NUCLEOSOMES AND NEUTROPHIL ACTIVATION AS MARKERS OF NEU-
TROPHIL EXTRACELLULAR TRAP FORMATION DURING SICKLE CELL
DISEASE PAINFUL CRISIS 
M Schimmel1,2,*, E Nur1, S Zeerleder1, G van Mierlo3, S Solati3, D Brandjes2,
H Otten2, J Schnog4, B Biemond1
1Hematology, Academic Medical Center, 2Internal Medicine, Slotervaart Hos-
pital, 3Immunopathology, Sanquin Research and Landsteiner Laboratory AMC,
University of Amsterdam, Amsterdam, Netherlands, 4Hematology/Oncology,
Sint Elisabeth Hospital, Willemstad, Curaçao

Background: Sickle cell disease (SCD) is characterized by recurrent acute
vaso-occlusive painful crisis frequently leading to SCD related complications,
like acute chest syndrome. The complex pathophysiology of the vaso-occlusive
painful crisis is mediated by activation of endothelial cells, adhesion of sickled
erythrocytes and polymorphonuclear neutrophils (PMN), oxidative stress, coag-
ulation activation and an increased release of inflammatory mediators, result-
ing in ischemic organ damage. Recently, PMN have been demonstrated to
form Neutrophil Extracellular Traps (NETs) upon activation. During this process,
DNA and DNA-binding proteins are extruded from neutrophils exposing a mesh
consisting of nucleosomes, histones and neutrophil proteases. NET formation
has been shown to propagate coagulation in sepsis and deep venous throm-
bosis. Moreover, nucleosomes and histones exposed on NETs have been
shown to be highly cytotoxic to endothelial cells. Beside the exposure on NETs,
nucleosomes can be actively released into the circulation from dead cells. Cir-
culating nucleosomes detected in sepsis have been reported to correlate with
markers of coagulation and inflammation as well as with organ dysfunction and
mortality.
Aims: The aim of this case-control study was to assess plasma levels of cir-
culating nucleosomes and neutrophil activation as evidenced by human neu-
trophil elastase–a1-antitrypsin (EA) complexes, as indirect measure of NET
formation in plasma.
Methods: After obtaining informed consent, nucleosomes and EA complexes
were measured using ELISA in blood samples of race matched healthy con-
trols (24), sickle cell patients during steady state (74) and sickle cell patients
with painful crisis (70). Markers of inflammation and endothelial activation were
also measured. For statistical analysis, patients were divided in two groups:
patients with the relatively severe genotypes HbSS and HbSβ0-thalassemia
(HbSS/HbSβ0-thal) and patients with the relatively milder HbSC and HbSβ+-tha-
lassemia genotypes (HbSC/HbSβ+-thal). The study protocol was approved by
the local medical ethical committee.

Figure 1. 

Results: Plasma levels of nucleosomes in both patients with HbSS/HbSβ0-
thal and HbSC/HbSβ+-thal were significantly higher during painful crisis (medi-
an; IQR, 20.2 U/mL; 8.9–129.0, P<0.001, and 11.7 U/mL; 5.1–67.7, P=0.045)
as compared to those in steady state (6.0 U/mL; 3.0–9.8 and 7.1 U/mL;

4.6–9.6). EA levels were higher in HbSS/HbSβ0-thal and HbSC/HbSβ+-thal
patients during painful crisis (75.1 ng/mL: 56.5–102.4, P<0.001; 62.0 ng/mL:
48.0–96.7; P=0.051) as compared to levels during steady state (45.7 ng/mL;
34.7–59.7 and 50.2 ng/mL; 33.3–67.7), but just failed to reach statistical signif-
icance in HbSC/HbSβ+-thal patients. During painful crisis, EA levels correlat-
ed strongly with levels of nucleosomes in both HbSS/HbSβ0-thal (Sr=0.55,
P<0.001) and HbSC/HbSβ+-thal patients (Sr=0.90, P=<0.001). In steady state
HbSS/HbSβ0-thal patients, levels of nucleosomes correlated with endothelial
markers sVCAM-1 and vWF:Ag (Sr=0.421, P=0.003; Sr=0.452, P=0.001). Six
patients who developed an acute chest syndrome during painful crisis were
among the patients with the highest nucleosome and EA levels. A significant
(Sr=0.441, P<0.001) correlation was found between levels of nucleosomes and
duration of hospitalization (Figure 1).
Summary and Conclusions: We demonstrate for the first time increased lev-
els of circulating nucleosomes in sickle cell patients with painful crisis reflect-
ing NET formation which strongly correlates with PMN activation and disease
severity. 
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MUTATIONS OF ABCG2 TRANSPORTER AS THE GENETIC BASIS OF
HIGH FREQUENCY BLOOD ANTIGEN JUNIOR
M Koszarska1,*, M Kasza2, A Bors1, H Andrikovics1, ATordai1, G Varadi2,
A Németh2, G Scheffer3, G Szakacs4, B Sarkadi5
1Hungarian National Blood Transfusion Cervice, 2CellPharma Kft, Budapest,
Hungary, 3Free University Medical Center, Amsterdam, Netherlands, 43Insti-
tute of Molecular Pharmacology and Institute of Enzymology, Research Cen-
ter for Natural Sciences, HAS, 5Institute of Molecular Pharmacology and Insti-
tute of Enzymology, Research Center for Natural Sciences, HAS, Budapest,
Hungary

Background: Blood group antigen variants caused by genetic alterations may
trigger severe diseases during pregnancy and blood transfusion, such as hemolyt-
ic disease of the fetus and newborn (HDFN) or adverse hemolytic transfusion
reactions. Membrane proteins, comprising about 30% of the total number of
human proteins, are crucial in many diseases, while currently no simple assays
are available for the determination of their tissue levels. ABCG2 gene has recent-
ly been described as the the genetic basis of one of the high frequency red-blood-
cell (RBC) blood group antigens, encoding Junior (Jun) blood group.
Aims: To identify the genetic background of low RBC ABCG2 protein expres-
sion level in healthy individuals.
Methods: 61 healthy volunteers (47 unrelated individuals and 14 family mem-
bers of two volunteer probands with low ABCG2 transporter expression) were
enrolled. RBC ABCG2 protein expression was measured by flow cytometry
(FACS) using paraformaldehyde fixed RBC stained with three different ABCG2
specific monoclonal antibodies. Using whole genomic DNA, common ABCG2
SNPs V12M (c.34G>A, p.12Val>Met, rs2231137) and Q141K (c.421C>A,
p.141Gln>Lys, rs2231142) were genotyped by LightCycler allelic discrimination
system, while novel mutations were identified by direct sequencing of exons and
flanking intronic regions.
Results: ABCG2 protein expression on RBC did not associate with age or sex.
Among the 47 donors, there were 11 individuals with heterozygous Q141K
variant (allele frequency: 11.7±6.6%), and 3 individuals with heterozygous
V12M variant (allele frequency: 3.2±3.6%) genotypes. Individuals carrying the
heterozygous ABCG2 Q141K variant exhibited significantly lower expression
of ABCG2 (5.27±1.19) on RBC, as compared to homozygous wild-type individ-
uals (6.13±0.61, P=0.011). There was no significant difference between
homozygous wild-type individuals and heterozygous V12M carriers.Two unre-
lated individuals out of 47 exhibited lower RBC ABCG2 expression (2.65±0.29).
Sequencing of the ABCG2 gene in these cases revealed two different het-
erozygous mutations; a nonsense mutation, causing an arginine to stop codon
change in exon 7 (c.706C>T, p.R236X, rs140207606) and a small deletion also
in exon 7 (c.791_792delTT, L264HfsX14). Both of these mutations result in
premature termination. Low ABCG2 expression phenotypes were segregated
in both families with the presence of the respective mutations.
Summary and Conclusions: Based on our results, FACS may be a rapid and
reliable assay for the quantitative determination of membrane protein expres-
sion in human erythrocytes. We found significant differences between the
expression levels of the wild-type ABCG2 protein and the heterozygous Q141K
polymorphic variant. Our observations suggest that the ABCG2 genetic variants
associated with the absence of high frequency blood group antigens may be
more common than previously described. 
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THE SAFETY, TOLERABILITY AND EFFICACY OF FBS0701, AN IRON
CHELATOR IN CLINICAL DEVELOPMENT FOR TRANSFUSIONAL IRON
OVERLOAD: DATA FROM 72 WEEKS OF TREATMENT
Y Aydinok1,*, R Galanello2, V Viprakasit3, A Piga4, P Harmatz5, G Forni6,
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Background: Iron overload is a major concern in transfusion-dependent ane-
mias. Many patients are inadequately treated owing to a lack of efficacy at
established doses of iron chelators or inadequate dosing resulting from adverse
events (AEs) and adherence issues. The efficacy, safety and tolerability of the
iron chelator FBS0701 has been reported at 2 doses (16 and 32 mg/kg/day)
over 24 weeks, from a randomized study in 51 patients. A clear dose-response
shown by changes in liver iron concentration (LIC) from baseline (+3.1 mg/g
dry weight [dw] vs −0.3 mg/g dw for the low- vs high-dose groups, P<0.03) was
reported (Neufeld et al. Blood 2012). Excellent tolerability with the absence of
dose-dependent AEs encouraged extension of the study up to a total length of
96 weeks.
Aims: To assess the efficacy, safety and tolerability of FBS0701 in adults with
transfusional iron overload treated with assigned fixed doses of chelator for 24
weeks followed by dose adjustments until study end. Here we describe data
from 72 weeks’ treatment.
Methods: Patients with thalassemia syndromes and sickle cell disease com-
pleting the first 24 weeks with LIC ≥2 mg/g dw, serum ferritin (SF) ≥350 ng/mL
and cardiac T2* ≥10 ms were eligible for a 24-week extension. Those complet-
ing this extension and still meeting eligibility criteria could enter a further 48-week
extension. Dose adjustments were allowed based on efficacy parameters at/after
week 24, at which point doses up to 60 mg/kg/day were permitted for the remain-
der of the study. Outcome measures included LIC determined by FerriScan® R2
MRI at weeks12, 24, 48 and 72, monthly SF levels, safety monitoring and labo-
ratory measurements. All patients provided written informed consent.
Results: Fifty-one patients started the study (age, 18–48 years). Forty-two of
49 patients completing the first 24 weeks entered weeks 24–48; 39 complet-
ed 48 weeks. Of these, 37 patients entered the extension (weeks 49–96). Of
the patients who had LIC measurements at week 72, 10/29 (34.5%) and 19/29
(65.5%) had high (>0.4 mg/kg/day) and low (≤0.4 mg/kg/day) baseline trans-
fusion burden, respectively. LIC until week 72 is shown in the Figure 1. Medi-
an (range) SF reduced from 2766 (570–6667) ng/mL at week 24 (n=30) to
2396 (631–7037) ng/mL at week 72 (n=29). AEs related to study drug were
reported in 31/51 patients (60.8%; safety set). Serious AEs occurred in 5
patients (9.8%), leading to discontinuation of study drug in 1 patient owing to
a treatment-related case of hypoesthesia. Treatment-related increases in
transaminases occurred in 8 patients (15.7%); in 3 cases this was due to new
onset hepatitis C leading to discontinuation of FBS0701 in 1 patient. The oth-
er 5 patients had fluctuating levels that were not clinically significant, while
continuing on FBS0701. Common treatment-related AEs were headache and
flatulence (both n=6, 11.8%). Gastrointestinal related-AEs included diarrhea
(n=3, 5.9%), nausea, constipation and abdominal pain (all <5%). Mean serum
creatinine was consistent with baseline levels over the 72 weeks. 

Figure 1. Liver iron concentration (LIC) from weeks 24 to 72 in patients
with measurements at week 72.

Summary and Conclusions: FBS0701 doses up to 50 mg/kg/day continued
to be well tolerated, with no evidence of renal or hematological effects or oth-
er safety concerns. FBS0701 at 32 mg/kg/day has been shown to maintain iron
balance during the first 24 weeks. Safety data support making further dose
escalations to achieve the ideal endpoint of negative iron balance in all patients.

Novel therapeutics
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HIGH-THROUGHPUT DRUG SENSITIVITY AND RESISTANCE TESTING
(DSRT) COMBINED WITH MOLECULAR PROFILING FOR THERAPEUTIC
TARGETING OF NUP98-NSD1-POSITIVE AML 
M Kontro1,*, T Pemovska2, M Majumder2, H Edgren2, S Eldfors2, E Kulesskiy2,
R Karjalainen2, B Yadav2, A Murumägi2, A Parsons2, T Lundán3, T Aittokallio2,
O Kallioniemi2, KWennerberg2, K Porkka1, C Heckman2
1Hematology Research Unit, Helsinki University Central Hospital, 2Institute for
Molecular Medicine Finland, FIMM, University of Helsinki, Helsinki, 3Depart-
ment of Clinical Chemistry and TYKSLAB, University of Turku and Turku Uni-
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Background: The NUP98-NSD1 fusion gene is a recently discovered recur-
rent aberration in 17% of pediatric and 2-3% of adult cytogenetically normal
(CN) AML patients. The occurrence of the fusion is strongly associated with
FLT3-ITD mutations. The transforming property of NUP98–NSD1 involves a
block in cellular differentiation and enforced leukemic progenitor self-renewal
through persistent overexpression of distinct HOX-genes (HOXA5, HOXA7,
HOXA9, HOXA10 and MEIS1). The fusion is associated with very poor outcome
and a 4-year event-free survival of less than 10% in both pediatric and adult
patients (Iris et al. Blood 2011).
Aims: Our aim was to identify novel therapies for NUP98-NSD1-positive AML.
Methods: We performed deep molecular profiling (exome and RNA sequenc-
ing at multiple time points throughout the disease) and ex vivo high-through-
put drug sensitivity and resistance testing (DSRT) on a patient with relapsed,
chemorefractory CN-AML. DSRT was performed using fresh BM MNCs (>50%
blasts) with a panel of all FDA/EMA-approved small molecule and convention-
al cytotoxic oncology drugs, as well as investigational compounds (n=202) over
a10,000-fold concentration range. A leukemia specific drug sensitivity score
(sDSS) derived from an area under the dose response curve calculation was
used as the efficacy assessment by comparing drug sensitivity profiles of pri-
mary leukemia and normal bone marrow cells.
Results: NUP98-NSD1 blasts showed selective sensitivity (measured as
sDSS, Figure 1) to the mTOR inhibitor temsirolimus (sDSS 12) and the multi-
kinase inhibitors dasatinib (sDSS 15) and sunitinib (sDSS 17). Following treat-
ment with a combination of temsirolimus, dasatinib and sunitinib (TDS), a rap-
id decrease of the bone marrow blast cell count occurred accompanied with
normalization of peripheral blood neutrophil count, but no increase in platelet
count (a CRi-response). Within 30 days of treatment, a relapse occurred and
repeated DSRT showed loss of sensitivity to the applied drugs (temsirolimus:
sDSS1, dasatinib: sDSS 6 and sunitinib: sDSS 4) reflecting good correlation
of ex vivo and in vivo sensitivity and resistance. The NUP98-NSD1 fusion was
detected in all samples, including the diagnostic sample (600_0) suggesting that
this was an early initiating event in the development of the patient’s disease.
Exome sequencing revealed a diverse subclonal clonal architecture highlighted
by FLT3-ITD and WT1 mutations. After induction chemotherapy, the predominant
FLT3-ITD subclone was no longer detectable, while subsequent therapies, includ-
ing the dasatinib, sunitinib and temsirolimus combination, induced a change in
the proportional sizes of different subclones containing WT1 mutations, as well
as appearance of a second FLT3-ITD.

Figure 1.

Summary and Conclusions: The TDS-combination therapy may present a
novel targeted therapy option for patients with NUP98-NSD1-driven AML and
warrants further preclinical and clinical experimentation, which are ongoing in
our laboratory. The comprehensive DSRT platform covering the entire cancer
pharmacopeia and many emerging agents rapidly identifies individually opti-
mized combinatorial therapies, and when coupled with deep molecular profil-
ing provides insights into the molecular events underlying disease progression
in NUP98-NSD1-positive and other molecularly defined subgroups of AML.
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PF-114, A NOVEL SELECTIVE PAN BCR/ABL INHIBITOR FOR PHILADEL-
PHIA CHROMOSOME-POSITIVE (PH+) LEUKEMIA, EFFECTIVELY TAR-
GETS T315I AND THE OTHER RESISTANCE MUTANTS
A Mian1,*, S Badura1, A Rafiei1, A Metodieva1, A Zeifman2, I Titov2, V Stroylov2,
O Stroganov2, F Novikov3, O Ottmann1, G Chilov2, M Ruthardt1
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Background: Targeting BCR/ABL by ABL-directed kinase inhibitors (AKIs)
induces long lasting remissions in many patients with chronic myeloid leukemia
(CML), and short remissions in Ph+ acute lymphatic leukemia (ALL). Notably
in advanced Ph+ leukemia resistance attributable to either kinase domain muta-
tions in BCR/ABL or non mutational mechanisms remains the major clinical
challenge. With the only exception of Ponatinib, a multitargeted kinase inhibitor,
all actually approved AKIs are unable to inhibit the “gatekeeper” mutation T315I.
On the other hand Ponatinib is unable to overcome non mutational resistance
in advanced leukemia. This together with the fact that Ponatinib is the AKI with
the broadest spectrum of kinase inhibitions reveals that there is the urgent
need for further and more selective therapeutical options in treating therapy-
resistant advanced Ph+ leukemia.
Aims: We wanted to develop an AKI, which should have the following quali-
ties: i.) ability to target all known resistance mutations in BCR/ABL but mainly
the T315I; ii.) a higher selectivity as compared to Ponatinib in order to reduce
undesired side effects; iii.) ability to overcome also non mutational resistance
in advanced Ph+ leukemia; iv.) activity not only in chronic phase CML but also
advanced Ph+ leukemia, Ph+ ALL or blast crisis CML (BC-CML).
Methods: The preclinical evaluation of PF-114 was performed in direct com-
parison to Ponatinib on golden standard preclinical models of CML and
advanced Ph+ leukemia. Advanced leukemia model were cell lines (K562,
KCL22, BV173 for BC-CML, SupB15 and TOM1 for Ph+ ALL), primary patient-
derived long term culture (PD-LTC) of Ph+ ALL patients and secondary
BCR/ABL-induced murine ALLs for the in vivo studies. The effects on mutation-
al resistance was investigated i.) on the factor dependence of Ba/F3 cells
expressing BCR/ABL or its clinically most relevant resistance mutants (Y253F,
E255K, T315I, F317L); ii.) in vivo on the transduction/transplantation model of
BCR/ABL- and BCR/ABL-T315I-induced CML-like disease; iii.) on a PD-LTC of
a Ph+ ALL patient harboring the T315I. As models for non mutational resistance
we used PD-LTCs from Ph+ALL patients with different levels of non mutation-
al drug resistance and the SupB15RT, a Ph+ ALL cell line rendered resistant
by the exposure to increasing doses of Imatinib, which exhibits a cross resist-
ance against all approved AKIs.
Results: PF-114 is an orally available AKI, which is more selective than Dasa-
tinib or Ponatinib (number of kinases inhibited at 100 nM of a drug: Nilotinib -
19; PF-114 - 27; Dasatinib - 48; Ponatinib - 80). It efficiently inhibited all tested
BCR/ABL mutants in cellular and biochemical assays at dosages of 10-100nM.
It also suppressed growth of Ph+ PD-LTC with non mutational resistance as well
as the BCR/ABL-T315I-positve PD-LTC in this dosage range. In all models the
effect was independent of the presence of either the p210 or the p185 form of
BCR/ABL. No effect of PF-114 was seen in PD-LTCs of Ph- ALL. Noteworthy
PF-114 (50 mg/kg) prolonged significantly the survival of mice with both
BCR/ABL- and BCR/ABL-T315I-driven CML-like disease as compared to Pona-
tinib (25 mg/kg). Like Ponatinib PF-114 was unable to overcome the non muta-
tional resistance in SupB15RT.
Summary and Conclusions: Our work supports clinical evaluation of PF-114
as a pan BCR/ABL inhibitor for treatment not only for chronic phase CML, but
also for advanced and resistant Ph+ leukemia such as Ph+ ALL or BC-CML.
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UPDATED INTERIM RESULTS OF AN INTERNATIONAL, MULTICENTER,
PHASE 2 STUDY OF IBRUTINIB (PCI-32765) IN RELAPSED OR REFRAC-
TORY MANTLE CELL LYMPHOMA
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Background: Bruton’s tyrosine kinase (BTK) is a central mediator of B-cell
receptor (BCR) signaling essential for normal B-cell development. Ibrutinib is
an oral BTK inhibitor that induces apoptosis and inhibits migration and adhe-

sion of malignant B-cells. Mantle cell lymphoma (MCL) is an aggressive non-
Hodgkin lymphoma subtype, and despite high initial responses to standard
therapy, patients often relapse. Preliminary results in 51 evaluable patients
demonstrated ibrutinib induced rapid nodal responses in relapsed or refracto-
ry MCL (Wang, ASH 2011). Interim results for the fully enrolled study, PCYC-
1104, were reported (Wang, ASH 2012), and a longer follow-up resulted in a
higher overall response rate (ORR). Updated results of this international, mul-
ticenter, phase 2 study of single agent ibrutinib in relapsed or refractory MCL
will be presented.
Aims: Objectives of the study were to assess ORR, duration of response
(DOR), overall survival (OS), progression free survival (PFS) and the safety and
tolerability of ibrutinib as a single agent in relapsed or refractory MCL.
Methods: Relapsed or refractory MCL patients who were either bortezomib-
naïve or bortezomib-exposed were enrolled. All patients had the study
explained to them prior to their enrollment and voluntarily consented to partic-
ipate in the study. Ibrutinib 560 mg PO QD was administered continuously until
disease progression. Tumor response was assessed every 2 cycles (one
cycle=28 days). The study enrolled 115 patients (65 bortezomib-naïve, 50 borte-
zomib-exposed); 111 patients were treated; 110 were evaluable for response.
Baseline characteristics included: median age 68 yrs, median time since diag-
nosis 42 months, median number of prior treatments 3; bulky disease (>10 cm)
13%, prior stem cell transplant 10%, high risk MIPI 49%.
Results: Safety data is reported for 111 patients. Treatment-emergent adverse
events (AEs) seen in ≥20% of patients included: diarrhea (40%), fatigue (36%),
URI (23%), nausea (23%), and dyspnea (21%). Grade 3 AEs included neu-
tropenia (13%), anemia (8%), thrombocytopenia (7%), abdominal pain (5%),
diarrhea (5%), dyspnea (5%), and pneumonia (5%). Grade 4 treatment-relat-
ed AEs included: neutropenia (7%), hyperuricaemia (2%), pancytopenia (1%),
thrombocytopenia (1%), and sepsis (1%). One Grade 5 pneumonia was report-
ed as treatment-related. Median time on study was 9.2 months; 47% of patients
remain on therapy. Median PFS was 13.9 months and DOR has not yet been
reached. Boretezomib-naive (n=63): ORR=65%; CR=21%; PR=44%. Bortezo-
mib-exposed(n=47): ORR=72%; CR=23%; PR=49%. Total (all patients, n=110):
ORR=68%; CR=22%; PR=46%. Response rates increased with longer treat-
ment. With longer follow-up of the initially reported subset of 51 patientsde-
scribed at ASH 2011(median time on treatment then was 3.7 months, now 14.7
months), the CR rate increased from 16% to 39%, and the ORR increased
from 69% to 75.
Summary and Conclusions: Analysis upon longer follow-up demonstrates
the durability of responses and confirms the unprecedented single agent activ-
ity of ibrutinib in relapsed or refractory MCL. The treatment-emergent AEs were
consistent with safety data previously reported. Pivotal studies in relapsed or
refractory MCL have been initiated.
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FIRST CLINICAL TRIALS EMPLOYING SLEEPING BEAUTY SYSTEM AND
ARTIFICIAL ANTIGEN PRESENTING CELLS TO GENERATE T CELLS
EXPRESSING CD19-SPECIFIC CHIMERIC ANTIGEN RECEPTOR
P Kebriaei1,*, H Huls2, H Singh2, S Olivares2, M Figliola2, M Dawson2, B Jena2,
R Jackson2, D Bosque1, G Rondon1, I McNiece1, P Hackett3, E Shpall1,
R Champlin1, L Cooper2
1Stem Cell Transplant, 2Pediatrics, MD Anderson Cancer Center, Houston,
3Genetics, University of Minnesota, Minneapolis, United States

Background: T cells can be genetically modified ex vivo to redirect specificity
upon enforced expression of a CAR that recognizes tumor-associated antigen
(TAA) independent of human leukocyte antigen.
Aims: We report a new approach to non-viral gene transfer using the Sleep-
ing Beauty (SB) transposon/transposase system to stably express a 2nd gen-
eration CD19-specific CAR (designated CD19RCD28) in autologous and allo-
geneic T cells manufactured in compliance with current good manufacturing
practice (cGMP) for Phase I/II trials.
Methods: T cells were electroporated using a Nucleofector device to synchro-
nously introduce DNA plasmids coding for SB transposon (CD19RCD28) and
hyperactive SB transposase (SB11). T cells stably expressing the CAR were
retrieved over 28 days of co-culture by recursive additions of g-irradiated artifi-
cial antigen presenting cells (aAPC) in presence of soluble recombinant inter-
leukin (IL)-2 and IL-21. The aAPC (designated clone #4) were derived from
K562 cells and genetically modified to co-express the TAA CD19 as well as the
co-stimulatory molecules CD86, CD137L, and a membrane-bound protein of
IL-15. The dual platforms of the SB system and aAPC are illustrated in Figure
1.
Results: To date we have enrolled 11 patients with multiply relapsed ALL (n=4)
or B-cell lymphoma (n=7) on three investigator initiated trials at MD Anderson
Cancer Center to infuse thawed patient- and donor-derived CD19-specific T
cells in the adjuvant setting after autologous (n=3), allogeneic adult (n=7) and
umbilical cord (n=1) hematopoietic stem-cell transplantation (HSCT). Each clin-
ical-grade T-cell product was subjected to a battery of in-process testing to
complement release testing. Four adult patients have been treated following
allogeneic HSCT (ALL, n=3; NHL, n=1), beginning at a dose of 106 and esca-
lating to 107 modified T cells/m2. No toxicities have been noted to date. In our
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first dose cohort (106T cells/m2), we could not detect sustained persistence of
CAR+ T cells, and the 3 patients in this cohort relapsed. We then infused a high-
er dose of T cells (107T cells/m2) on a compassionate basis to two of these
patients with ALL: One patient relapsed, while one patient obtained a 4th com-
plete remission with B-cell aplasia and persistent expression of the CAR+ T cells
as of his last follow-up 4 months after T cell infusion.

Figure 1.

Summary and Conclusions: We report the first human application of the SB
system to genetically modify clinical-grade cells, which can be achieved at less
cost compared with clinical grade virus. Our data enhance the translational appeal
of electroporation of the SB system and aAPC-mediated propagation of T cells.
Importantly, infusing CD19-specific CAR+ T cells in the adjuvant HSCT setting
is feasible and safe and may provide an effective approach for maintaining remis-
sion in patients with high risk, CD19+ lymphoid malignancies.
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THE BRUTON’S TYROSINE KINASE (BTK) INHIBITOR, IBRUTINIB (PCI-
32765), HAS PREFERENTIAL ACTIVITY IN THE ACTIVATED B CELL-LIKE
(ABC) SUBTYPE OF RELAPSED/REFRACTORY (R/R) DLBCL: INTERIM
PHASE 2 RESULTS
S deVos1,*, W Wilson2, J Gerecitano3, A Goy4, V Kenkre5, P Barr6, K Blum7,
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Center, Omaha, 12SAIC Frederick National Laboratory for Cancer Research,
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Background: Diffuse large B-cell lymphoma (DLBCL) has two molecular sub-
types: ABC and germinal center B cell-like (GCB). Survival in the ABC subtype
is sustained by “chronic active” BCR signaling. Mutations affecting the BCR
subunit CD79B occur in 21% of the ABC subtype but only 5% of GCB tumors.
A second BCR-related pathway coordinated by MYD88, an adapter for Toll-like
receptors, is also relevant. A constitutively active MYD88 mutant (L265P) is fre-
quent in ABC DLBCL tumors (29%) but rare in GCB DLBCL. CD79B and
MYD88 L265P mutations often coexist in ABC DLBCL tumors, suggesting
oncogenic collaboration, but can also occur alone. We will present updated
results of this international, multicenter, phase 2 study of single-agent ibrutinib,
a first-in-class inhibitor of BTK, in R/R DLBCL. 
Aims: We tested the hypothesis that ibrutinib would be more active in ABC than
GCB DLBCL because of the dependence on BCR signaling. However, we also
assessed the association of CD79B and MYD88 mutations with response. The
primary objective was to assess the overall response rate (ORR) categorized
by subtype. Response was investigator-determined using the revised IWG Cri-
teria for NHL. Secondary objectives of the study were to assess the safety and
tolerability of ibrutinib in DLBCL.
Methods: Patients received ibrutinib 560 mg PO QD until disease progression.
Gene expression profiling of formalin-fixed paraffin-embedded biopsy tissues
using Affymetrix arrays was used to identify the subtype; Sanger sequencing
was used to identify CD79B and MYD88 mutations. Patients underwent CT and
PET scans pre-treatment and every 2 cycles (one cycle=28 days). 70 patients
were enrolled; median age 64 yrs (28-92); male 71%; High-Intermediate/High
IPI 59%; disease ≥10 cm 23%; median prior treatments 3 (1-7); relapsed 27%,
refractory 54%, unknown 19%; prior SCT 23%; median time from diagnosis 19
months (5-332). For analysis of ORR and mutation status, we also included 10
patients with ABC DLBCL treated on an expansion component of the phase I,
at the same dose and schedule. All patients had the study explained to them
prior to their enrollment and voluntarily consented to participate in the study. 
Results: Safety data from 70 patients identified no new safety signals; 66
patients were evaluable for response. In ABC patients, responses were
observed in 12/29 patients for an ORR=41% (CR 17%, PR 24%); in GCB,
ORR was 5% (1/20) with no CRs; no responses were observed in the unclas-
sifiable cases. Thus, ibrutinib showed a preferential response activity in ABC
versus GCB DLBCL (P=0.0071, Fisher’s exact test). Median overall survival
(OS) was 9.76 months for the ABC subtype and 3.35 months for the GCB sub-
type. Responses were seen in ABC DLBCL with CD79B mutations (71%;
5/7) and wild type CD79B (34%; 10/29), suggesting ibrutinib sensitivity does
not require a BCR mutation. Interestingly, 4 of 5 cases with mutations in both
CD79B and MYD88 responded indicating that MYD88 status does not pre-
clude response to ibrutinib. However, tumors with only MYD88 mutations
(n=5) did not respond (P=0.0476, Fisher’s exact test), suggesting a MYD88-
dependent but BCR-independent pathogenesis for some ABC DLBCL
tumors.
Summary and Conclusions: Ibrutinib showed a clinically meaningful ORR in
R/R ABC DLBCL, but not in the GCB subtype. Results are consistent with an
essential role of BCR signaling in ABC DLBCL, and future trials will be planned
with this subtype.
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S1181

RECOMBINANT CD95-FC (APG101) PREVENTS GRAFT-VERSUS-HOST
DISEASE IN MICE WITHOUT DISABLING ANTI-TUMOR CYTOTOXICITY
AND T CELL FUNCTIONS
N Hartmann1, J Messmann1, F Leithäuser2, M Kluge3, H Fricke3, K Debatin1,
G Strauss1,*
1Department of Pediatrics and Adolescent Medicine, University Medical Cen-
ter Ulm, 2Institute of Pathology, University Ulm, Ulm, 3Apogenix GmbH, Heidel-
berg, Germany

Background: Graft-versus-host disease (GVHD) induced by transplant-derived
T cells represents a major complication after allogeneic bone marrow transplan-
tation (BMT). These T cells, however, also support engraftment, early T cell
immunity and mediate the graft-versus-tumor (GVT) effect. Cytotoxic effector
functions and subsequent target cell destruction by transplant-derived allo-
geneic T cells are predominantly mediated by the CD95/CD95L and the per-
forin/granzyme system.
Aims: APG101 is a novel human recombinant fusion protein, consisting of the
extracellular part of CD95 and the Fc domain of an IgG1 antibody and inhibits
CD95L-mediated apoptosis. APG101 was tested for its ability to prevent GVHD
in an allogeneic BMT model without abrogating the GVT effect.
Methods: To analyze APG101 treatment on GVHD development, lethally irra-
diated B6D2F1 (H-2bxd) mice were reconstituted with C57BL/6 (H-2b)-derived
BM and spleen cells and treated with APG101 starting either one day before
or 6 or 13 days after transplantation. By co-injection of either P815 mastocy-
tomas or primary B-ALL cells into transplanted mice, influence of APG101 on
GVT effect was tested. Further, effect of APG101 on donor chimerism and phe-
notype, function, and homing of allogeneic T cells was monitored.
Results: In vitro, APG101 treatment inhibited CD95L-mediated T cell apopto-
sis but did not affect T cell proliferation or development of alloantigen-specific
cytotoxic T cells. Treatment of allogeneic BM-transplanted animals starting one
day before or 6 days after transplantation efficiently prevented clinical GVHD
and increased survival to nearly 100%. No inhibition of GVHD was detected
when treatment started 13 days after transplantation. Most importantly, APG101
treatment did not interfere with the GVT-effect since P815 mastocytoma and
primary Bcr-Abl-transformed B cell leukemias were completely eradicated by
the alloantigen-specific T cells. Donor chimerism of transplanted animals or
phenotype, function, and homing of alloantigen-specific T cells was unaltered
by APG101 treatment.
Summary and Conclusions: Inhibiting CD95/CD95L interaction by APG101 is
an effective therapeutic approach to prevent GVHD while preserving anti-tumor
cytotoxicity and early T cell immunity. These data suggest that APG101 could be
incorporated into protocols for GVHD prevention and treatment during BMT.

S1182

KREC QUANTIFICATION IS A SUITABLE MARKER TO MONITOR THE
DELAY IN EARLY B CELL RECONSTITUTION ASSOCIATED WITH ACUTE
GRAFT-VERSUS-HOST DISEASE AFTER ALLOGENEIC HEMATOPOIET-
IC STEM CELL TRANSPLANTATION
A Mensen1,*, C Ochs1, S Demski1, P Hemmati2, G Vuong2, O Penack2,
J Westermann2, S Fillatreau3, B Dörken2, C Scheibenbogen1, R Arnold2, I Na2
1Institute for Medical Immunology, 2Department of Hematology, Onocology
and Tumorimmunology, Charité Berlin CVK, 3German Rheumatism Research
Center, Berlin, Germany

Background: The curative effect of allogeneic hematopoietic stem cell trans-
plantation (alloHSCT) is limited by infectious complications and graft-versus-
host disease (GvHD). B cell dysfunction following delayed immune reconstitu-
tion substantially contributes to an increased risk for life-threatening infections
after alloHSCT.
Aims: Whereas chronic GVHD is known to negatively influence the B cell lym-
phopoiesis, less is known about the impact of acute GvHD on early B cell recon-
stitution. For this, we investigated B cell subset reconstitution kinetics in adult
patients diagnosed with acute leukemia. Patients gave informed consent.
Methods: We phenotypically and functionally determined different B cell sub-
sets by flow cytometry before and within six months after alloHSCT and per-
formed RT-PCR quantification of kappa-deleting recombination excision cir-
cles (KREC), which are non-replicative episomal plasmids generated during
bone marrow B cell development.
Results: We observed a significant deficiency of CD19+ B cells already pretrans-
plant that proceeded during the first month post transplantation (mean cells/mL
blood±SEM: 10±3 pretransplant, 4±1 day14, 3±1 day28 post alloHSCT; 43±8
healthy donor). During that time period, detectable B cells exhibited a highly
activated (CD95+ and CD86+) phenotype with significantly reduced expression
levels of the survival receptor BAFF-R and the chemokine receptors CCR7,
CXCR5 and CXCR4. The predominance of naïve and memory B cell subsets
indicated the putative origin from the donor graft. Early onset of bone marrow

neogenesis was seen in 52% of patients, characterized by a strong increase of
transitional B cells between day 60 and 90 post alloHSCT (120±75 day90).
These transitional B cells exhibited normal expression of activation markers,
but reduced expression of BAFF-R and CCR7. KREC quantification revealed a
highly positive and significant correlation between absolute KREC copy numbers
and transitional B cells (Spearman: r=1.00, P=0.003) indicating ongoing B cell
neogenesis in patients with an early recovering B cell reconstitution. In contrast,
naïve and memory B cells did not significantly correlate to the KREC copy num-
bers. In those patients, characterized by a late recovering B cell reconstitution
(48%), low transitional B cell counts between day 60 and 90 were correlated with
low KREC copy numbers (r=0.94, P=0.02). Interestingly, the delay in B cell
reconstitution was significantly associated with acute GvHD as well as pretrans-
plant myeloablative conditioning (MAC) compared to patients without GvHD and
non-MAC treatment (GvHD: 73% vs 29%, Fisher´s exact P=0.047; non-MAC:
45% vs 93%, P=0.021). KREC level positively correlated with high transitional
B cell counts in patients without GvHD (r=1, P=0.003).
Summary and Conclusions: From our data we conclude, that early onset of
B cell reconstitution in alloHSCT patients is characterized by a switch in B cell
subset distribution and function, which parallels the shift from graft-derived B
cells towards newly regenerating B cells within three months after transplanta-
tion. Systemic acute GvHD is significantly associated with delayed B cell recon-
stitution and potentially reflects the consequence of bone marrow niche destruc-
tion by alloreactive T cells and pretransplant conditioning. Furthermore, our
data reveal KREC quantification as a suitable marker to monitor early B cell neo-
genesis after alloHSCT as KREC levels are highly comparable to transitional
B cell reconstitution kinetics, allowing to estimate bone marrow output post
alloHSCT in dependency on different clinical parameters such as acute GvHD.

S1183

MULTI-GENOTYPE OF MINOR HISTOCOMPATIBILITY ANTIGENS
(MHAGS) TO STUDY GRAFT VERSUS HOST DISEASE (GVHD) AND
GRAFT VERSUS LEUKEMIA (GVL) EFFECTS IN ALLOGENEIC STEM
CELL TRANSPLANTATION 
F Cattina1,*, C Skert1, S Bernardi1, E Ottaviani2, M Bochicchio2, I Iacobucci2,
S Soverini2, F Bonifazi2, M Arpinati2, M Motta2, E Toffoletti3, D Damiani3,
A Santoro4, F Fabbiano4, D Pastore5, G Specchia5, G Console6, B Martino6,
V Guadagnuolo2, C De Benedittis2, M Malagola1, C Bergonzi1, C Filì1, A Turra1,
R Ribolla1, V Cancelli1, E Alghisi1, S Perucca1, A Di Palma1, G Martinelli2,
D Russo1
1Chair of Hematology, University of Brescia, Brescia, 2Department of Experi-
mental, Diagnostic and Specialty Medicine, University of Bologna, Bologna, 3Divi-
sion of Hematology and BMT, Udine, 4U.O.di Ematologia ed UTMO, Ospedali
Riuniti Villa Sofia-Cervello, Palermo, 5Hematology, A.O.U. Policlinico di Bari, Bari,
6Azienda Ospedaliera Bianchi Melacrino Morelli, Reggio Calabria, Italy

Background: The outcome of allogeneic stem cell transplantation (Allo-SCT)
is closely related to graft versus host disease (GvHD) and graft versus leukemia
(GvL) effects which, in part, are mediated by mHAgs. Twenty-six mHAgs (see
Table 1) have been identified and reported to be differently and variably corre-
lated with GVHD or GVL, but a simultaneous method to genotype a so large
panel of mHAgs has never been employed.

Table 1.

Aims: The aim of this work has been to develop a feasible method to genotype
all the 26 mHAgs described so far and to test them for their correlation with
GVHD and GVL in a group of donor/recipient pairs submitted to allo-SCT.
Methods: For a multi-genotype of 23 mHAgs we used a Maldi-Tof IPlex Gold
technology (3 multiplex). This assay is relatively fast and requires a small
amount of DNA. For the other three mHAgs we designed other three assays:
two based on capillary sequencing of PCR products (for LB-MR1-1R and LRH1)
and the last on PCR alone (for UGT2B17). By these methods, we tested the
26 mHAgs in 70 donor/recipient pairs with 4-digit high resolution typing that
underwent allo-SCT (sibling or MUD) because of Philadelphia positive CML
(n=46) or ALL (n=24).
Results: Maldi-Tof IPlex Gold technology proved a high degree of efficiency.
Out of a total of 3430 SNPs a good genotype was obtained in 3383 (98.6%).
As expected, sibling pairs showed most identity of MUD pairs. In the setting of
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MUD pairs, some immunogenic differences were correlated with a better dis-
ease free survival, suggesting a role in driving GvL reaction. Notably, the pres-
ence of these differences did not modify the risk and the incidence of GvHD.
Furthermore, we confirmed that mHAg CD31 shows frequently an immunogenic
mismatch between recipient and donor with graft versus host direction (6
patients/70; 8.6%) and correlates with a better disease free survival.
Summary and Conclusions: Our data generated by a multi-genotype tech-
nique confirm the role of mHAgs in addressing GvL (in some cases without
GvHD) and suggest that a study of mHAgs could be perfomed before trans-
plant in order to better investigate the role of the known and new mHAgs
involved in GvHD and GvL effects. Work supported by Lions Club “Bassa Bres-
ciana” and BCC di Pompiano e Franciacorta Founds.

S1184

ROLE OF ALPHA4BETA7 INTEGRIN AND P-SELECTIN-LIGAND EXPRES-
SION FOR AGVHD INDUCTION AND AS POTENTIAL PREDICTIVE MARK-
ERS FOR INTESTINAL AGVHD
C Bäuerlein1,*, A Garrote1, C Brede1, A Mottok2, M Chopra1, M Ritz1, M Balz1,
K Mattenheimer1, C Kiesel1, P Schlegel3, H Einsele1, U Syrbe4, A Beilhack1
1Department of Medicine II, University Hospital Würzburg, 2Department of
Pathology, Würzburg University, 3Department of Pediatrics, University Hospi-
tal, Würzburg, 4Charité University Medicine, Berlin, Germany

Background: Acute graft-versus-host disease (aGvHD) is an immune syn-
drome associated with allogeneic hematopoietic stem cell transplantation (allo-
HCT) that is mediated by alloreactive donor T-cells attacking the gastrointesti-
nal tract, liver, and skin of the host. To cause aGvHD, alloreactive T-cells require
the expression of appropriate homing receptors to efficiently migrate from sec-
ondary lymphoid organs as their priming sites to peripheral target tissues. Pre-
viously, we identified a4β7 integrin and P-selectin-ligand expressed on periph-
eral blood (PB) alloreactive T-cells in a hyeracute GvHD mouse model. There-
fore, we envisioned the development of a predictive test based on the homing
receptor expression profile of PB T-cells to identify patients at risk of aGvHD
before disease onset and for timely preventive therapeutic interventions.
Aims: To functionally test the relevance of a4β7 integrin and P-selectin-ligand
expression for T-cell homing into aGvHD target organs and to determine the
time frame of homing receptor expression on PB T cells and its potency to pre-
dict development of aGvHD.
Methods: We employed two well-established allo-HCT mouse models [hyper-
acute GvHD MHC major mismatch model, C57Bl/6, H-2b→ Balb/C, H-2d or clin-
ical relevant aGvHD minor histocompatibility antigen mismatch (miHAg) mod-
el, C57Bl/6, H-2b→ Balb/B, H-2b]. To induce aGvHD we transplanted C57Bl/6
wild type bone marrow together with T-cells isolated from C57Bl/6 mice of wild
type or genetic knock-out mice [deficient for a4β7 integrin (β7-ko) alone or
fucosyltransferase VII (deficient for P-selectin ligand) and β7 (FucT7/β7-dko)].
Intestinal donor T-cell infiltration was assessed by immunofluorescence
microscopy. PB was analyzed daily for donor T-cell distribution and homing
receptor expression by multi-parameter flow cytometry. Histopathological stain-
ings were used for aGvHD scoring.
Results: Transplanting β7-ko or FucT7/β7-dko donor T-cells resulted in signif-
icantly reduced cell numbers in the small bowel compared to recipients of WT
donor T-cells (β7-ko: 2.7-fold CD4+H-2Kb+ and 2.6-fold CD8+H-2Kb+;
FucT7/β7-dko: 3.6-fold CD4+H-2Kb+ and 3.9-fold CD8+H-2Kb+ on day+6 after
allo-HCT) confirming the importance of these receptors for the homing of allore-
active T-cells into the intestinal tract. Histopathological aGvHD scoring con-
firmed less tissue damage of the gastrointestinal tract in β7-ko and FucT7/β7-
dko donor T-cell recipients compared to recipients of WT T-cells. Daily PB
analyses revealed in miHAg allo-HCT recipients that alloreactive donor T-cells
can be readily detected 6 to 10 days before the onset of clinically apparent

aGvHD symptoms. Relative values as well as absolute numbers of T-cells
expressing a4β7 integrin and P-selectin-ligand significantly exceeded those in
syngeneic controls from day+6 on after allo-HCT indicating their potential use
as predictive markers.
Summary and Conclusions: Our data demonstrate that a4β7 integrin and P-
selectin ligand expressing T-cells essentially contribute to the pathophysiolo-
gy of intestinal aGvHD. As a4β7 integrin and P-selectin ligand expressing
donor T-cells can be detected in the PB up to 10 days before aGvHD onset we
postulate the detection of a4β7 integrin and P-selectin-ligand on alloreactive
donor T-cells as promising candidates for a predicitive test to identify patients
at risk before the clinical manifestation of aGvHD.

S1185

IN VITRO-GENERATED MYELOID-DERIVED SUPPRESSOR CELLS
(MDSC) INHIBIT GRAFT-VERSUS-HOST DISEASE (GVHD) IN MICE WHILE
MAINTAINING THE GRAFT-VERSUS TUMOR EFFECT
J Messmann1, M Lutz2, F Leithäuser3, K Debatin1, G Strauss1,*
1Department of Pediatrics and Adolescent Medicine, University Medical Cen-
ter Ulm, Ulm, 2Institute of Virology and Immunobiology, Würzburg, 3Institute of
Pathology, University Ulm, Ulm, Germany
Background: Allogeneic bone marrow transplantation (BMT) is a curative
treatment modality for hematopoietic malignancies such as acute and chronic
leukemias and lymphomas. Mature donor T cells in the allograft support engraft-
ment, promote early T cell immunity of the recipient and mediate the graft-ver-
sus-leukemia (GVL) effect. However, these donor T cells are also responsible
for the induction of graft-versus-host disease (GVHD) by attacking recipient tis-
sue such as liver, skin, and bowel leading to significant morbidity and mortali-
ty. Myeloid-derived suppressor cells (MDSCs) are a heterogeneous population
of myeloid precursors suppressing T cell activation and proliferation and might
therefore be a putative cellular therapy for GVHD prophylaxis.
Aims: Therefore, we tested whether in vitro-generated MDSCs suppress
GVHD development without interfering with the GVL effect.
Methods: MDSCs were generated in vitro by culturing BM cells in the presence
of GM-CSF. After 4 days more than 90% of the cells exhibit the CD11b+Gr-1+

MDSC phenotype. To test, whether MDSCs prevent GVHD, C57BL/6 (B6, H-
2b)-derived MDSCs were co-transplanted with allogeneic BM and spleen cells
from B6 mice into either lethally irradiated B6D2F1 (H-2bxd) or B6.bm1 (H-
kbm1) mice. By co-injecting syngeneic tumor cells together with the BM trans-
plant, the effect of MDSC transplantation was analyzed on the GVL effect.
Influence of MDSCs on T cell responses after transplantation was defined by
analyzing cytokine levels, activation status and number of allogeneic T cells.
Results: In-vitro generated MDSCs efficiently suppressed alloantigen-specific T
cell proliferation in vitro. Transplantation of 1¥107 MDSCs together with allogene-
ic BM and spleen cells efficiently prevented clinical GVHD. Due to MDSCs injec-
tion survival was increased to 100% in the B6 into B6.bm1 BMT model while 70%
of the animals survived in the B6 into B6D2F1 BMT model. Effect of MDSCs was
dosage dependent since clinical GVHD increased when numbers of transplant-
ed MDSCs were reduced. Histological GVHD, however, was not totally prevent-
ed by MDSCs since lymphocyte infiltrations were still detectable in liver and intes-
tine. MDSCs homed into lymphoid organs and GVHD target organs but did not
interfere with the proliferation, phenotype or cytotoxicity of allogeneic T cells. How-
ever, in the presence of MDSCs, GVHD-associated cytokines TNF-a and IFN-γ
were drastically decreased in the serum of transplanted mice. Most importantly,
co-transplantation of MDSCs did not interfere with the GVL effect, since syngene-
ic thymoma cells were still efficiently eradicated by alloantigen-specific T cells.
Summary and Conclusions: Co-transplantation of in vitro-generated MDSCs
efficiently prevented clinical and histological GVHD while preserving the T cell-
mediated tumor cytotoxicity, indicating that MDSCs might represent a cellular
treatment strategy after allogeneic BMT.
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FUNCTIONAL CHARACTERISATION OF NOVEL REGULATORS OF
HAEMATOPOIESIS: FROM GWAS TO FUNCTION 
E Bielczyk-Maczyńska1, N Soranzo2, W Ouwehand1, A Cvejic1,*
1Haematology, University of Cambridge, Cambridge, 2Wellcome Trust Sanger
Institute, Hinxton, United Kingdom

Background: Platelet count and volume are independent risk factors for heart
attacks and ischaemic strokes. We therefore used meta-analyses studies
(GWAS) to identify genes encoding novel regulators of megakaryopoiesis and
platelet formation (HaemGen Consortium, Nature,2011:480,201). For about
three-quarters of the 68 genetic signals associated with platelet count and vol-
ume credible gene candidates could be inferred. Two-third of these encode pro-
teins hitherto unknown to be implicated in megakaryopoiesis and platelet for-
mation. We hypothesise and have preliminary evidence that these new proteins
are important rate-limiting factors of megakaryopoiesis and platelet formation,
making them prime targets for further functional characterisation. 
Aims: To delineate the function of genes identified by a platelet GWAS by
gene knockdown in a relevant model organism. 
Methods: To this end, we performed a high-throughput reverse genetic screen
in zebrafish using morpholino (MO) knock down approach. This was followed
by in-depth functional analysis of selected genes using a wide panel of differ-
ent haematopoietic markers with the main aim to further our understanding of
the function of the novel regulators of blood formation.
Results: We included 16 genes in the screen to identify novel pathways essen-
tial in thrombopoiesis and haematopoiesis in general. Knock down of all but four
resulted in 50–90% reduction in the number of thrombocytes in a CD41-trans-
genic zebrafish. To further investigate lineage-specific effects of the candidate
genes we assessed the status of definitive erythropoiesis, myelopoiesis and
lymphopoiesis in MO injected embryos. The information gleaned from the ini-
tial knock-down/phenotyping was used to generate heat-map of gene expres-
sion profiles and to cluster genes with similar phenotypes. Consequently, we
were able to hierarchically position candidate genes on the haematopoietic tree
and to assign them a potential role during haematopoietic differentiation.
Summary and Conclusions: Using the from-GWA study-to-function strategy
we have not only identified a series of genes that represent novel regulators of
thrombopoiesis and haematopoiesis, but this work also represents, to our
knowledge, the first example of a functional genetic screening strategy that is
a critical step toward obtaining biologically relevant functional data from GWA
study for blood cell traits. The results of these studies are now informing our
next step in exploring the relationship between rare sequence variants in platelet
GWAS-genes and the count and volume of platelets.

S1187

LOW/NEGATIVE EXPRESSION OF PDGFR-ALPHA IDENTIFIES THE CAN-
DIDATE PRIMARY STROMA STEM/PROGENITOR CELLS IN ADULT
HUMAN BONE MARROW.
H Li1, R Ghazanfari1, D Zacharaki1, M Kassem2, S Scheding1,3,*
1Stem Cell Center, University of Lund, Lund, Sweden, 2Molecular Endocrinol-
ogy Laboratory (KMEB), University of Southern Denmark, Odense, Denmark,
3Dept. of Hematology, University Hospital Lund, Lund, Sweden

Background: Human bone marrow (BM) contains a rare population of non-
hematopoietic mesenchymal stem cells (MSC) that are of central importance
for the hematopoietic microenvironment. We and others have shown that pri-
mary BM-MSC were highly enriched in lin-/CD45-/CD271+ cells as reflected by
high CFU-F frequencies up to ca. 1 in 20. However, a more precise phenotyp-
ical definition of these rare cells is required to be able to study the exact cellu-
lar properties of these putative stem/progenitor cell population. 
Aims: This study therefore aimed to identify novel and potentially better mark-
ers for the isolation and characterization of primary human MSC.
Methods: Comparative gene expression profiling was performed on human lin-
/CD45- BM cells sorted based on CD271 expression. Protein expression of
candidate surface marker genes was evaluated by flow cytometry. Candidate
primary MSC populations as defined by the novel markers were sorted by
FACS, and assayed for MSC properties in vitro and in vivo at single cell and
bulk level.
Results: In total, 215 genes including cytokine, growth factor and extracelluar
matrix (ECM) genes such as latent transforming growth factor (TGF)-beta bind-
ing proteins (LTBP2), lumican (LUM), connective tissue growth factor (CTGF),
fibulin-1 (FBLN1), and vascular endothelial growth factor (VEGF) were uP-regu-
lated in the lin-/CD45-/CD271+ subset compared to CD271- cells. Twenty eight
of the upregulated genes correlated to surface expressed molecules including pre-
viously described MSC markers such as CD140b and CD106. The majority of the
genes identified by this approach, however, represented novel MSC marker can-
didates, such as CD151, CD81, and CD140a. FACS analysis of the expression
of the potential novel markers on lin-/CD45-/CD271+ cells revealed two staining

patterns, i.e. marker expression was either directly correlated with CD271 expres-
sion and did thus not enable to further enrich for CFU-F (e.g. CD151), or the nov-
el marker was only expressed on a fraction of the lin-/CD45-/CD271+ cells, thus
potentially allowing to identify a CFU-F and a non-CFU-F containing population
within the CD271+ cells. In fact, sorting based on CD140a (PDGFR alpha) expres-
sion allowed to sort a population of lin-/CD45-/CD271+/CD140a low/- cells with
a CFU-F frequency of 1 in 5 (24.15±4.51 CFU-Fs per 100 plated cells, n=6).
Gene expression profiling of this close-to-pure population of CFU-F showed uP-
regulation of cell cycle inhibitor genes such as CDKN1A, BTG3 and DUSP3, indi-
cating a quiescent status of the cells, which was furthermore confirmed by cell
cycle analysis (>98% in G0). In accordance with the hematopoiesis maintenance
function, expression of genes encoding ECM proteins such as laminin subunit
alpha-4 (LAMA4), adrenomedullin (ADM) and collagen type I alpha 1 (COL1A1)
were also highly higher in CD140a- cells compared to the CD140+ population.
PCR analysis moreover demonstrated high expression of ALPL, PPARg, and
ACAN as well as Oct4, Sox2 and Nanog in primary lin-/CD45-/CD271+/CD140a
low/neg MSC. These cells furthermore gave rise to typical cultured MSC (expres-
sion of standard surface markers, in-vitro differentiation capacity), and they formed
bone, adipocytes and hematopoietic stroma when transplanted s.c. into NOD-
SCID mice.
Summary and Conclusions: Low/negative expression of CD140a on lin-/CD45-
/CD271+ BM cells allows identify a close to pure population of candidate stroma
stem/progenitor cells. These results will enable to better characterize this impor-
tant cellular component of the hematopoietic microenvironment. 

S1188

HIF-1ALPHA AND HIF-2APLPHA ARE NOT ESSENTIAL FOR STEADY-
STATE HEMATOPOIETIC STEM CELL MAINTENANCE
A Guitart1,2,*, P Pollard3, T Holyoake2, T Enver4, P Ratcliffe3, K Kranc1,2
1MRC Centre for Regenerative Medicine, Edinburgh, 2Paul O’Gorman
Leukaemia Research Centre, Glasgow, 3Henry Wellcome Building for Molec-
ular Physiology, Oxford, 4UCL Cancer Institute, London, United Kingdom

Background: Lifelong adult hematopoiesis critically depends on rare multipo-
tent hematopoietic stem cells (HSCs). These HSCs reside in niches within the
bone marrow (BM) where they are subject to very low oxygen concentrations.
Therefore hypoxia signalling is thought to play important roles in HSC mainte-
nance. So far, the main characterised mediators of these pathways are the
hypoxia-inducible factors (HIFs): HIF-1a and HIF-2a. These transcription fac-
tors have both common and different characteristics such as tissue expression,
regulation/degradation mechanisms or target genes. HIF-1a is known to play
a major role in the primary response to acute hypoxia whereas HIF-2a is thought
to be involved in late or chronic hypoxic response. Whereas the role of HIF-1a
in the maintenance of HSCs has been studied, the role of HIF-2a which could
be more important due to its involvement in chronic response to hypoxia still
remains to be investigated.
Aims: The aim of this study was to determine the cell-autonomous role of HIF-
2a in HSC maintenance and the collective requirement for both HIF-1a and HIF-
2a in HSC functions. 
Methods: Tissue conditional deletion of the HIF genes in mice using a Cre-LoxP
approach was used. HIF-2afl/flor HIF-1afl/fl; HIF-2afl/fl mice were crossed to Vav1-
Cre strain to entirely delete the gene(s) of interest strictly within the adult
hematopoietic system. These mice were subsequently analysed phenotypically
using flow cytometry. Briefly, extracted cells from BM, spleen and thymus were
stained to identify HSCs, progenitors (CMP, GMP, MEP and CLP) and differen-
tiated cells (B cells, T cells, and myeloid cells). The function of HSCs and progen-
itors lacking HIF-2a or both HIF-1a and HIF-2a were evaluated using standard
methods such as colony-forming cell (CFC) assays and serial transplantation.
Results: The constitutive hematopoiesis-specific deletion of HIF-2a or both
HIF-1a and HIF-2a in mice does not affect HSC numbers and does not perturb
steady-state hematopoiesis. In addition, the ability of these cells to generate
colonies remains comparable to the controls. Furthermore, using serial trans-
plantation experiments we demonstrate that HIF-2a is dispensable for HSC
maintenance. We also show that HSCs lacking both HIF-1a and HIF-2a effi-
ciently repopulate primary recipients indicating that deletion of HIF-2a does
not exacerbate the phenotype resulting from HIF-1a deficiency.
Summary and Conclusions: Therefore, we conclude that intrinsic HIF-depend-
ent signalling is not essential for steady-state HSC functions and, unlike HIF-1a,
HIF-2a is dispensable for post-transplantation HSC self-renewal. HIF-1a and
HIF-2a have therefore fundamentally different functions in HSCs. Taking into
consideration the role of HIF factors in some leukaemias and hematopoietic dis-
orders, these results implicate HIFs as good targets for therapy.

S1189

REGULATION OF NORMAL AND LEUKEMIC ADULT HEMATOPOIETIC
STEM CELLS BY ESTROGEN SIGNALING
A Sanchez-Aguilera1,*, D Martin-Perez1, L Arranz1, A Garcia-Garcia1, S Lama1,
V Stavropoulou2, S Martin-Salamanca1, A Martin1, J Isern1, J Schwaller2,
S Mendez-Ferrer1,3
1Department of Cardiovascular Development and Repair, Centro Nacional de
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Investigaciones Cardiovasculares (CNIC), Madrid, Spain, 2Department of Bio-
medicine, University Hospital and Children’s Hospital, Basel, Switzerland,
3Department of Medicine, Icahn School of Medicine at Mount Sinai, New York,
United States

Background: Although estrogens may affect the hematopoietic microenviron-
ment, e.g. through their anabolic effect on bone, little is known regarding their
potential role in the regulation of hematopoietic stem cell (HSC) maintenance,
proliferation and survival. A potential cause of resistance to chemotherapy in
leukemia is the existence of a primitive, quiescent population of leukemia stem
cells (LSC) insensitive to cytotoxic therapies; therefore, interfering with path-
ways that regulate HSC quiescence may represent a therapeutic advantage by
sensitizing LSC to chemotherapy.
Aims: To investigate the role of estrogen signaling in the regulation of HSC,
and the feasibility of targeting this pathway as anti-leukemia therapy, using a
drug already approved in the clinic (tamoxifen).
Methods: We performed a detailed analysis of hematopoiesis both in adult,
estrogen receptor- deficient (Esr1-/- and Esr2-/-) and in wild-type (WT) male mice
treated with the synthetic selective estrogen receptor modulator (SERM) tamox-
ifen. For leukemogenesis experiments, we used a mouse model of acute myeloid
leukemia (AML) induced by MLL-AF9, which accurately reproduces the human
disease. Mice treated with tamoxifen and conventional chemotherapy (doxoru-
bicin plus cytarabine) were compared to mice receiving chemotherapy alone.
Results: Estrogen receptors Esr1 (ERa) and Esr2 (ERβ) were detectable and
differentially expressed at the protein level by distinct hematopoietic progeni-
tors. Treatment of WT mice with tamoxifen rapidly caused apoptosis and
reduced the numbers of immunophenotypically defined short-term HSC and
multipotent progenitors in the bone marrow. This effect was direct as per in vit-
ro experiments and was associated with impaired short-term competitive recon-
stitution capacity of Esr1-/- bone marrow cells. In contrast, tamoxifen treat-
ment induced cell cycle entry and increased the numbers of immunophenotyp-
ically defined long-term HSC. This expansion, however, was not associated
with increased repopulation ability in competitive transplant assays, suggest-
ing a functional impairment of HSC. In fact, tamoxifen-treated mice showed
defective hematopoietic recovery after 5-fluorouracil challenge or sublethal
irradiation. Deep sequencing studies have confirmed cell cycle changes and
revealed candidate genes responsible for the differential effects of tamoxifen
on distinct HSC populations. Hence, SERM can decrease the number of mul-
tipotent progenitors and reduce the frequency and/or activity of a quiescent,
primitive repopulating stem cell. Therefore, we studied whether SERM could
be used to control leukemic HSC quiescence/survival. Tamoxifen induced
apoptosis of MLL-AF9-positive leukemic blasts in vitro and enhanced the pro-
apoptotic effect of low doses of cytarabine, suggesting that SERM might allow
for reduced chemotherapy regimes. Combined tamoxifen and chemotherapy
significantly attenuated leukemia relapse in a mouse model of MLL-AF9-
induced AML. Although tamoxifen did not prolong overall survival in this mod-
el of aggressive, chemoresistant AML, preliminary data showed decreased
peripheral infiltration in tamoxifen-treated mice.
Summary and Conclusions: Our data indicate differential roles of estrogen
signaling in the regulation of primitive hematopoietic cells, particularly in the
control of HSC survival and proliferation, and demonstrate that therapeutic tar-
geting of this pathway with already available ligands could prove a useful strat-
egy to sensitize chemotherapy-resistant leukemia to cytotoxic treatments.

S1190

THE ROLE OF OSTEOCLASTS IN THE DEVELOPING LEUKEMIC STEM
CELL NICHE IN A MOUSE MODEL OF ADULT T-CELL LEUKEMIA
T Mizukami1,*, K Takizawa1, M Kuramitsu1, W Kuribayashi1, R Hiramatsu1,
H Momose1, J Yamazaki2, W Hall3, H Hasegawa4, K Yamaguchi1,
I Hamaguchi1
1Department of Safety Research on Blood and Biologicals, National Institute
of Infectious Diseases, Tokyo, Japan, 2Fels Institute For Cancer Research &
Molecular Biology, Temple University, Philadelphia, United States, 3Medical
Microbiology, University College Dublin, Dublin, Ireland, 4Department of Pathol-
ogy, National Institute of Infectious Diseases, Tokyo, Japan

Background: Adult T-cell leukemia (ATL) is a lymphoproliferative disorder
caused by HTLV-I infection. Although various chemotherapies have shown sig-
nificant complete remission rates, most of the treated patients undergo relapse.
These data indicate the existence of leukemic stem cells (LSCs) and a specif-
ic niche that regulates stemness and protects LSCs from chemotherapy.
Aims: We previously reported that ATL-LSCs isolated from a Tax-transgenic
(Tax-Tg) mouse are enriched in the CD117+/CD38–/CD71– fraction of the lym-
phoma, and LSCs have the potential to reproduce the original tumor when
transplanted into a NOD/SCID mouse. However, the niche of ATL-LSCs is still
unclear. This study aimed to identify the LSC niche in ATL and clarify its role
as a potential therapeutic target.
Methods: To identify the ATL-LSC niche in vivo, we performed a homing assay.
Lymphoma cells isolated from a Tax-Tg mouse were transduced with the GFP
gene by a lentivirus, and then sorted GFP+ cells (2×106) were transplanted
intraperitoneally into a non-irradiated NOD/SCID mouse. Homing of GFP+ cells
to tissues was traced by flow cytometry (FCM) at 16 h, and3,7, 14 and 21 days
post-transplantation. To assess the effect of an osteoclast inhibitor in ATL bone
marrow (BM), mice were subcutaneously injected with zoledronic acid (ZOL;
0.2 mg/kg) twice weekly.
Results: GFP+ lymphoma cells were first detected in the spleen and BM at 16
h post-transplantation. No GFP+ lymphoma cells were detected in the thymus
or lymph nodes. Interestingly, more than 60% of first colonized cells in the
spleen and BM at 16 h post-transplantation were ATL-LSCs (GFP+/CD117+

cells). From day 3 to7, more than 40% of colonizing cells in the BM and spleen
were ATL-LSCs. These data indicate that ATL-LSCs prefer to colonize and pro-
liferate in the spleen and BM. To identify the specific niche of ATL-LSCs in the
BM, we performed imaging analysis of ATL-LSCs. ATL-LSCs (GFP+/CD117+

and CD38–/CD71–/CD117+ cells) were mainly localized near the BM endosteal
region of the trabecular bone. ATL-LSCs were attached to reticular cells in the
trabecular bone, and the number of osteoclasts was significantly increased at
the trabecular region. The increased number of osteoclasts correlated with an
increased serum calcium concentration and decreased trabecular bone mass.
FCM analysis and an in vitro differentiation assay confirmed that the number
of osteoclast precursors was increased in ATL BM.
To clarify the role of osteoclasts in ATL BM, we treated the ATL mouse model
with ZOL. As a result, ZOL significantly reduced the number of GFP+ ATL cells
in the BM. When ZOL was coadministered with an anti-cancer drug, the num-
ber of GFP+ ATL cells was dramatically reduced in the BM, which extended the
mouse survival rate significantly, whereas the anti-cancer drug alone had no
effect. These data suggest that osteoclasts may have a function in development
of the LSC niche. To clarify the key signals that induce osteoclasts in ATL BM,
we are now attempting to isolate ATL-LSCs, GFP+ ATL cells, blood endothe-
lial cells, and fibroblastic reticular cells from normal and ATL BM to compare
the gene expression profiles of each niche cell type.
Summary and Conclusions: We found that the ATL-LSC niche is located at
the trabecular bone region in the BM, and that osteoclasts have a role in sup-
porting ATL cells and development of the LSC niche in a mouse model of ATL.
Therefore, osteoclasts may be a potential therapeutic target of ATL.
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B1191
OXIDATIVE STRESS INFLUENCE HYDROXYMETHYLATION STATUS IN
ACUTE LYMPHOBLASTIC LEUKEMIA CELLS IN VITRO
A Gonçalves1* J Leite2, M Ferreira2, P Guarino2, C Domingues2, R Alves2,
A Sarmento-Ribeiro 1
1Applied Molecular Biology/University Clinic of Hematology and CIMAGO –
Center of Investigation on Environment Genetics and Oncobiology/FMUC –
Faculty of Medicine, University of Coimbra/Coimbra,2Applied Molecular Biolo-
gy and University Clinic of Hematology/FMUC – Faculty of Medicine, Universi-
ty of Coimbra/Coimbra, Coimbra, Portugal

Background: T-cell acute lymphoblastic leukemia (T-ALL) accounts for about
15% and 25% of ALL in pediatric and adult cohorts, respectively, and originates
from the malignant transformation of lymphocyte progenitor cells. However, the
biology of T-ALL is poorly understood. Reactive oxygen species (ROS) are
known to play a dual role in biological system, since they may be either harm-
ful or beneficial to living systems. Increasingly evidence shows that oxidative
stress and ROS are involved in carcinogenesis. Moreover, it is now clear that
epigenetic mechanisms are as important as genetic changes in the develop-
ment of cancer. Same studies suggest that oxidative DNA damage can affect
patterns of DNA methylation leading to aberrant gene expression and possibly
contributing to the development of malignancy. 
Aims: In this work, we study the effect of hydrogen peroxide (H2O2) and super-
oxide anion (O2· -) in ALL cells, with special emphasis on the action of oxida-
tive stress (OS) in cell death and methylation status.
Methods: CEM cells (T-ALL cell line) were treated in the absence and presence
of hydrogen peroxide and menadione (O2· - donor) and cell viability and den-
sity were analyzed by trypan blue assay. Intracellular levels of H2O2, O2· -,
GSH and mitochondrial potential were determined by flow cytometry (FC), using
the fluorescent probes. Cell death and were also evaluated by optical
microscopy and FC using the Annexin V/Propidium Iodide staining. We also
analyzed apoptotic proteins expression levels, namely BAX, BCL-2, FAS, FAS
ligand and caspases, and cell cycle by FC. Global DNA methylation and hydrox-
ymethylation were analyzed by ELISA using commercial kits. 
Results: Our results show that H2O2 and menadione decrease cell viability in
a dose and time dependent manner. In fact, we observe that IC50 of H2O2 and
menadione in CEM cells is 25 mM and 7.5 mM, respectively, after 24 hours.
These compounds induce cell death mainly by late apoptosis/necrosis, through
the decrease in mitochondrial membrane potential and increase in caspases
levels, BAX/BCL-2 and FAS/FAS ligand ratios. Besides that, these effects may
also be mediated by an increase in ROS levels and a decrease in GSH. Fur-
thermore, these compounds induce S phase arrest and an increase in 5-hydrox-
ymethylcytosine (5hmC) levels when cells are treated with 25 µM H2O2. These
results may be related with oxidation of 5-methylcytosine via oxidative damage,
and consequently induction of global hipomethylation. In contrary, in cells treat-
ed with menadione 7.5 µM we observe a decrease in 5hmC levels.
Summary / Conclusion: In conclusion, our results suggest that besides cell
death induced by higher OS levels, ROS could influence hydroxymethylation
status and interfere with global DNA methylation status and gene expression
levels in acute lymphoblastic leukemia cells in vitro.

B1192
EXPRESSION OF VASCULAR ENDOTHELIAL GROWTH FACTOR RECEP-
TOR-1, VASCULAR ENDOTHELIAL GROWTH FACTOR RECEPTOR-2 AND
FMS-LIKE TYROSINE KINASE-3 RECEPTOR IN CHILDHOOD ACUTE LYM-
PHOBLASTIC LEUKEMIA
M Ibrahim1*, R Hammad2, M Alrayes3, M And A El Baddiny1
1Clinical Pathology, National Cancer Institute, Cairo University, 2Girls Faculty
of Medicine, Azhar University, 3Clinical Pathology, Girls Faculty of Medicine, Al
Azhar University, Cairo, Egypt
 Background: The Fms-like tyrosine kinase3, FLT3, has been a subject of sev-
eral studies as a prognostic marker in both pediatric and adult acute leukaemia.
The vascular endothelial growth factor family (VEGF) members are well estab-
lished as key regulators of angiogenesis processes. Studies have shown that
the expression of these mediators of angiogenesis in cancer patients is asso-
ciated with an adverse prognosis in different leukemias.
Aims: This work was conducted to evaluate the expression of these molec-
cules, their relation to clinical and laboratory parameters having prognostic sig-
nificance as well as their relation to survival and response to chemotherapy in
paediatric ALL patients.
Methods: This work was carried out on 55 newly diagnosed childhood ALL
patients who presented to the National Cancer Institute (NCI), Cairo Universi-
ty during the period between July 2010 and June 2011, after having a written
consent. Patients were followed up till January 2012. Their age ranged from
0.33 to 17 years and the male: female ratio was 1: 0.89. They included 41

patients (74.5%) B-lineage ALL and 14 (25.5%) T-lineage.
The studied markers were evaluated by flow cytometry and results are
expressed as percent expression (%) and Mean Flouresence intensity (MFI).
Results: FLT-3% and MFI were significantly higher in B-lineage than in T-ALL
(P=0.004 & 0.02 respectively) and within the B-ALL; both were significantly
higher in pre-B-ALL as compared to c-ALL (P=0.002 & 0.017 respectively). No
statistically significant difference in VEGFR-1% and MFI as well as in VEGFR-
2 % and MFI in B-ALL as compared to T-ALL. In B-ALL, both VEGFR-1% and
MFI (P=0.014 and 0.006 respectively) and VEGFR-2 % and MFI (P=0.009 and
0.006 respectively) were significantly lower in patients with splenomegaly than
in those without. No statistically significant difference was found between the
studied parameters (VEGFR-1 % and MFI, VEGFR-2 % and MFI and FLT-3 %
and MFI) and gender, lymphadenopathy, and hepatomegaly in either B- or T-
ALL. In B-ALL, there was a significant positive correlation between VEGFR-1%
and haemoglobin level (P=0.008, r=0.415), between VEGFR-2 % and CD10 %
(P=0.015, r=0.379) and between FLT3 % and BM blast % (P=0.009, r=0.405).
In T-ALL, there were significant positive correlations between FLT-3 %, VEG-
FR-1%, and VEGFR-2 % on one hand and CD34 (%) on the other (P=0.001,
0.041, and 0.002 respectively, r=0.826, 0.596, and 0.798 respectively). In B-
ALL, there was highly significant positive correlations between VEGFR-1% and
VEGFR-2% (P=<0.001, r=0.704). In T-ALL, there was significant positive cor-
relations between FLT3 % and both VEGFR-1% and VEGFR-2% (P=0.016
&0.011 respectively, r=0.627 & 0.654 respectively) as well as a significant pos-
itive correlation between VEGFR-1% and both VEGFR-2% (P=0.002, r=0.762).
None of the studied parameters had any impact on either disease-free survival
(DFS) or overall survival (OS).
Summary / Conclusion: FLT-3 was significantly higher in B-lineage ALL than
in T-ALL, and in pre-B- as compared to c-ALL. In the B-ALL, both VEGFR-1 and
VEGFR-2 were significantly lower in patients with splenomegaly. - In the B-ALL,
there was a significant positive correlation between VEGFR-1% and haemoglo-
bin level, between VEGFR-2 % and CD10 % and between FLT3 % and BM blast
%. Also, there was a highly significant positive correlation between VEGFR-1
and VEGFR-2. Angiogenic receptors could play different roles in B cells and T
cells as seen by the significant positive correlation between both VEGFR-1 &
VEGFR-2 and the expression of the stem cell marker CD34 in childhood T–ALL
but not in B-ALL.

B1193
TNFRSF13B/TACI AND TNFRSF13C/BAFFR EXPRESSION IN ACUTE LYM-
PHOBLASTIC LEUKEMIA
M Speletas1*, M Moschovi2, N Argentou1, E Kolokotsa1, A Mamara1, K Pieper3,
M Adamaki2, H Eibel3, A Germenis1
1Department of Immunology & Histocompatibility, University of Thessaly, Med-
ical School, Larissa, 2First Department of Pediatrics, Athens University Medical
School, ‘Aghia Sophia’ General Children’s Hospital, Athens, Greece, 3Centre
of Chronic Immunodeficiency, University Medical Centre Freiburg, Freiburg,
Germany

Background: BAFF is a fundamental maturation and survival factor for mature
normal and malignant B-cells, and among the three receptors that mediate
BAFF signaling (BAFFR, TACI and BCMA), BAFFR seems to be the key mol-
ecule. Previous studies have shown that BAFF receptors are not expressed by
normal progenitor B cells, while the contribution of BAFF signaling in ALL biol-
ogy is still elusive.
Aims: The aim of this study was to investigate the expression of
TNFRSF13B/TACI and TNFRSF13C/BAFFR receptors in ALL patients and their
associations with clinico-laboratory characteristics of the disease.

Methods: Sixty-three ALL patients (male/female: 40/23, mean age: 8.2 years,
range: 9 months - 72 years), including 55 with B-ALL (pro-B:2, common: 33, pre-
B: 20) and 8 with T-ALL (pre-T:2, cortical:4, mature: 2) were enrolled. All patients
were assessed with complete hematologic, flow cytometric and molecular



analyses (detection of BCR-ABL, E2A-PBX1, MLL-AF4 and TEL-AML1
rearrangements) and for the majority of them (52 out of 63 patients) data from
cytogenetic and FISH analyses were also available. The mRNA expression of
TNFRSF13B/TACI and TNFRSF13C/BAFFR was evaluated by qRT-PCR in all
cases; the relative expression of each gene is presented as a multiple of the
respective gene expression in isolated peripheral blood B cells of a healthy indi-
vidual. The protein expression was confirmed by flow cytometry (TACI clone
1A1, BAFFR clone 11C1) in 8 B-ALL patients. Four EBV-transformed cell lines
and Jurkat cells, with high and absent BAFFR and TACI expression respective-
ly, were utilized as positive and negative controls in both molecular and flow
cytometry studies.
Results: B-ALL patients displayed a remarkable mRNA expression of
TNFRSF13C/BAFFR, ranging from absent in pro-B ALL to a higher expression
in pre-B ALL (Figure 1). Consequently, we identified a positive correlation of TNF-
SRF13C/BAFFR expression with CD20, cIgM and the presence of E2A-PBX1
rearrangement. Moreover, the majority of ALL patients displayed very low to
absent TNFRSF13B/TACI mRNA transcripts and only 3 patients with common-
B and 2 with pre-B ALL exhibited a remarkable TNFRSF13B/TACI expression.
Summary / Conclusion: Anti-BAFF therapeutic approaches could be useful
for the management of pre-B ALL patients, as well as in a proportion of other
ALL patients with an aberrant expression of the abovementioned receptors. 
This research has been co-financed by the European Union (European Social
Fund – ESF) and Greek national funds through the Operational Program “Edu-
cation and Lifelong Learning” of the National Strategic Reference Framework
(NSRF) - Research Funding Program: Heracleitus II. Investing in knowledge
society through the European Social Fund.

B1194
PAIRED IMMUNOPHENOTYPE COMPARISON OF DIAGNOSIS AND
RELAPSE SAMPLES IN B-LINEAGE ACUTE LYMPHOBLASTIC LEUKEMIA
M Eveillard1*, R Garand1, N Robillard1, S Wuillème1, C Thomas2, M Strullu2, F
Rialland2, J Delaunay3, P Chevallier3, P Moreau3, N Blin2, M Béné1
1Hematology Laboratory, 2department of Pediatrics, 3department of Hematol-
ogy, Centre Hospitalier Universitaire, Nantes , France

Background: Although great progress has been made in the treatment of
acute lymphoblastic leukemia (ALL), relapse remains a major issue in the fol-
low-up of these patients. Recent data about the emergence of subclones dur-
ing haematological malignancies suggest that relapses could result from resist-
ant cells initially in minority or from cells driven to resistance by previous treat-
ments. Among the tools allowing for the characterization of leukemic cells, flow
cytometry (FCM) is an essential approach. Increasingly used to evaluate min-
imal residual disease (MRD) based on the immunophenotypic features of the
blasts at diagnosis, it can also allow to identify immunophenotypic shifts relat-
ed to clonal evolution. Such an approach would be best studied by comparing
follow-up samples from the same patients. In order to be thorough, this would
however require that conditions as similar as possible are applied to both types
of cells.
Aims: This work was designed to compare 1)the immunophenotypic features
of B-ALL blast cells with those of normal hematogones and 2)potential
immunophenotypic shifts at relapse.
Methods: FCM was performed simultaneously on thawed paired samples from
15 patients (9 children aged between 1 and 12 years old and 6 adults aged
between 23 and 71 years old) with B-lineage ALL. With a three-tubes 8 colours
panel comprising a backbone of CD45, CD34, CD22 and CD10, the expres-
sion of ten markers was examined and compared to that observed on normal
hematogones contained in 29 bone marrow samples from healthy donors.
These 10 markers were CD7, CD19, CD20, CD24, CD38, CD44, CD58, CD81,
CD123 and CD304. Moreover, an additional four colours panel was used to
examine the more recently described antigens CD200 and Her2Neu. The pres-
ence of leukemia associated immunophenotypes (LAIP) were defined as a dif-
ference in mean fluorescence intensity (MFI), between hematogones and blasts
of at least 2 standard deviations.
Results: At diagnosis, the expression of each marker was at variance from that
on hematogones for at least one patient. Antigens with the most aberrant
expression were CD10, CD24 and CD81. Antigens with the least aberrant
expression were Her2Neu, CD19, CD22, CD123 and CD20. 
All patients retained at relapse the same global immunophenotype without any
change in the EGIL classification (3 B-I, 8 B-II, 4 B-III). The expression of most
markers was similar at diagnosis and relapse with at most 4 patients with mod-
ulation of a given antigen (CD10). There was no change at all for the expres-
sion of CD38 and only one patient each showed a change in the expression of
CD44, CD58 or CD123. Immunophenotypic patterns associating variations of
several antigens on a given population compared to hematogones, were glob-
ally stable. Only two patients showed major changes possibly associated with
the emergence of a new clone.
Summary / Conclusion: This study confirms that B-ALL blast cells differ
immunophenotypically from hematogones, although the latter have been report-
ed to possibly be their normal counterpart. These data therefore comfort the
interest of using LAIP in the detection of MRD in multiparameter FCM. More-
over, since molecular targets of therapeutic monoclonal antibodies do not shift
sensibly, their use can also be considered at relapse.

B1195
GSTM1 GENOTYPE AS A RISK MODIFIER OF MDR1 C3435T - INDUCED
RISK SUSCEPTIBILITY TO PEDIATRIC ACUTE LYMPHOBLASTIC
LEUKEMIA
G Ebid1*, S Kassem2, A Kamel1
1Clinical Pathology, National Cancer Institute, Cairo University, 2Biochemistry,
Faculty of Physical Therapy,October 6 University, Cairo, Egypt

Background: GSTM1 and GSTT1 appear to be associated with a modest
increase in the risk of acute lymphoblastic leukemia (ALL). MDR1 C3435T
polymorphism was also suggested as a risk factor for childhood ALL; individ-
uals with TT allele have lower expression of P-gp than those with CC genotypes
and hence less capable of extruding toxic substances and carcinogens.
Aims: To investigate the impact of MDR1gene C3435T polymorphism and both
GSTM1 and GSTT1 polymorphisms, separately and in combination, on risk
susceptibility to childhood ALL.
Methods: The study included 94 children with ALL and 314 apparently health
control subjects. Multiplex-Polymerase chain reaction (PCR) was used to eval-
uate GSTM1 and GSTT1 status while PCR-restriction fragment length polymor-
phism (PCR-RFLP) was used for the detection of MDR1 C3435T single
nucleotide polymorphism.

Results: There was no significant effect of either GSTM1 null or GSTT1 null
variant allele or both of them combined on susceptibility to ALL. On the other
hand, MDR1 CC, CT and TT genotype frequencies in childhood ALL patients
were found to be 78.0%, 17.1% and 4.9 %, respectively vs. 91.2%, 8.8% and
0 % in the control group (P=0.016). MDR1 gene C3435T homozygote and het-
erozygote have a 2.9 fold increased risk to develop ALL (OR = 2.918, 95%CI:
1.193-7.137,). There is a significant synergistic association between GSTM1-
null allele and mutant MDR genotype homozygous TT or heterozygous allele
CT on susceptibility to ALL with a 3.672 fold increased risk (p. value. 0.032 OR
= 3.672, 95%CI: 1.059-12.733), however the presence of GSTM1 abolished the
effect of mutant MDR1 allele on risk susceptibility to ALL (p. value. 0.193).
Summary / Conclusion: : the increased risk to develop pediatric ALL associ-
ated with MDR1 gene C3435T homozygote and heterozygote is further poten-
tiated by the presence of GSTM1 null and abolished by the presence of
GSTM1wild. Molecular genetic analysis is still required to understand genotype-
genotype interaction and to clarify genotype-phenotype relation and their reflec-
tion on disease risk.

B1196
CAN WE KNOW MORE ABOUT ACUTE LEUKEMIA IN CHILDREN
THROUGH EPIDEMIOLOGY?
T Maia1*, M Benedito2, A Ribeiro3, M Ribeiro1
1Hematology, CHUC - Hospital geral, 2Hematology, Hospital Pediátrico de
Coimbra, 3Hematology, CHUC- HUC, Coimbra, Portugal

Background: The Acute Leukemias (AL) are responsible for 30% of all pedi-
atric cancers. They are biologically heterogeneous with distinct morphologic,
cytogenetic and molecular characteristics. Recently, the knowledge of the AL
epidemiology, molecular and cytological characteristics, has gained a crescent
significance. Their high mortality rate makes the collection and systematic
analysis of all biographic, geographic, clinical, cytogenetic and molecular data
an important step as an attempt to contribute for a better knowledge of its eti-
ology, physiology and pathogenesis. 
Aims: To contribute for the knowledge of the epidemiologic and molecular pro-
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file of AL in children.
Methods: Observational, retrospective and descriptive study, in children from
the Center of Portugal, aged 0-13 years, diagnosed with AL in a central Pedi-
atric Hospital, between 1st January 1999 and 31st December 2008. Several
variables were searched: biographic, geographic, familiar, clinical and labora-
tory presentation, morphology, imunophenotype, cytogenetics, molecular genet-
ics, and progression of the disease. All results were analysed with a statistical
approach using SPSS® version 19.0. 
Results: We diagnosed 95 new cases of AL: 19% myeloblastic and 81% lym-
phoblastic. The global incidence was 25,7% per million children, with a uneven
distribution in the different districts of the Center of Portugal. There was a male
predominance. Half the children had ages between 2-5 years. The majority
was born from a first or second pregnancy, with a weight percentile between
25-50 (60.1%), being the median maternal age 34 years. Seven children had
Down syndrome. Recurrent infections in the first year of life occurred in 26.3%
of the 91 children aged over 1 year. At diagnosis, children with Acute Lym-
phoblastic Leukemias (ALL) presented more bone pain (31,2%), while the hem-
orrhagic manifestations were predominant in the Acute Myeloblastic group
(AML) (50%). No significant differences were observed when comparing hema-
tologic parameters, except for the leukocyte count, that is higher than expect-
ed in AML (27,8% higher than 100x109/L), and for the platelet count, that is low-
er than expected in both groups (in ALL 24,7% with platelet counts less than
20x109/L, while in AML 72% presents with counts inferior to 50x109/L). In ALL
67/ 77 were from B cells, predominantly the subtype B common (n=47). Hyper-
diploidy was the commonest genetic alteration (25,4%), followed by the translo-
cation t(12;21)(p12;q22) (15,6%). In AML the M5 subtype was the most frequent
and 15 children had acute promyelocytic leukemia. At the end of this study,
15/95 children were dead mostly due to disease progression. The ALL survival
rate (SR) was 85% at 5 and 75% at 10 years while in AML was equal at 5 and
10 years (75%). The presence of the t(4;11)(q21;q23), was associated with a
SR of 25% at 5 years. 
Summary / Conclusion: This study constitutes the first report of the molecu-
lar and epidemiological profile of AL in Central Portugal, showing its incidence,
and allowing the comparison of our sample with other studies. With this study
we found some districts in Portugal with a much higher AL incidence, which
could be related to the presence of some types of Industries and/or environment
characteristics. Even though our numbers are short, the advanced maternal
age, the low birth weight and being the first son appears to be risk factors for
AL. Besides that, the presence of the MLL rearrangements was associated
with a worst survival rate. 

B1197
CHARACTERIZATION OF MDM2/P53 AXIS IN ADULT ACUTE LYM-
PHOBLASTIC LEUKEMIA (ALL)
A Ferrari 1*, I Iacobucci 1, C Papayannidis1, C Venturi 1, M Abbenante1, S Parisi1,
S Paolini1, C Sartor1, A Di Rora’1, E Ottaviani 1, V Guadagnuolo1, S Soverini1,
F Cattina1, D Russo2, M Baccarani 1, M Cavo1, G Martinelli 1
1University of Bologna, Institute of Hematology “L. e A. Seràgnoli”, Bologna,
2University of Brescia, Hematology and BMT Unit, Brescia, Italy

Background: MDM2/p53 pathway plays an important role in the control of
apoptotic and proliferation mechanisms. MDM2 binds to the N-terminus of the
p53 and negatively regulates its transcriptional activity. MDM2 is over expressed
in many tumors and its expression levels may be affected by several factors,
including single nucleotide polymorphisms (SNP), such as the SNP309T>G
(rs2279744) in the MDM2 intronic promoter P2. Conflicting evidence has linked
the G-allele to enhanced cancer risk as well as early cancer diagnosis across
different tumor types.
Aims: New MDM2 antagonists are now available for Phase I/II clinical devel-
opment and in order to efficiently treat ALL patients (pts) with MDM2 antago-
nists, is important to identify TP53 lesions and MDM2 status.
Methods: 19 patients (17 B-ALL and 2 T-ALL) visited at the Institute Seragno-
li (Bologna) were analyzed for TP53 mutation screening, MDM2 SNP309T>G
and MDM2 transcript levels.
Deletions and uniparental disomy (UPD) involving TP53 were assessed by
Genome-Wide Human SNP 6.0 array (Affymetrix). No 17p UPD, deletions or
amplification events were detected in short arm of chromosome 17, were TP53
is located. TP53 mutations were thereafter investigated in all 19 samples. Three
overlapping shorter amplicons covering the entire coding cDNA sequence (Gen-
Bank NM_000546.4) and the untranslated exon 1 [amplicon 1 (491 bp): exons
1-5; amplicon 2 (482 bp): exons 5-8; amplicon 3 (498 bp): exons 8-11)] and a
longer amplicon (1,317 bp) starting from exon 1 and ending to exon 11 were
sequenced by Sanger method. No TP53 mutations were detected suggesting
that these alterations are very rare events in ALL. In humans, a common SNP
involves the substitution of an Arginine for a Proline at codon position 72 of TP53
(rs1042522).
Results: Many studies have investigated a genetic link between this variation
and cancer susceptibility, however, the results have been controversial. SNP
P72R (rs1042522) was investigated in all19 adult ALL samples and it was found
heterozygous in 31.6% (6/19), homozygous in 57.9% (11/19) and wild-type in
5% (1/19) of cases. Several studies have examined the prognostic value of the
TP53 SNP P72R and/or MDM2 SNP309 in multiple tumors. Combined effects

of p53 and MDM2 polymorphisms, for example, were described to be associ-
ated with an increased risk of developing hepatocellular carcinoma. MDM2
SNP309 was also characterized in our cohort of adult pts: 31.6% (6/19) were
wild-type, 57.9% (11/19) were heterozygous and 10.5% (2/19) of cases were
homozygous. The MDM2 expression was quantified using BioMark System
array (Fluidigm). At the time of writing, we analyzed 15 ALL samples. To strat-
ify our pts we used the median of 10 leukemic samples in molecular remission.
The cut-off was of 3.44. Seven samples (46.7%) were higher than controls.
Summary / Conclusion: In conclusion, we did not identify any TP53 alter-
ations in adult ALL patients but the TP53 rs1042522 was identified in 90% of
pts. The MDM2 SNP309 was identified in about 70% of cases. Moreover the
47% of pts overexpress MDM2. These data provide the rationale for further clin-
ical investigation on using of MDM2 inhibitors. 

Supported by ELN, AIL, AIRC, Fondazione Del Monte Bologna e Ravenna,
Ateneo RFO grants, PIO program, Programma di Ricerca Regione–Università
2007–2009, PRIN 2010-2011, FP7 NGS-PTL project.

B1198
DETERMINATION OF CYTOTOXIC AND APOPTOTIC EFFECTS OF CAFFE-
IC ACID PHENETHYL ESTER AND GOSSYPOL IN COMBINATION WITH
FLUDARABINE AT A MOLECULAR LEVEL IN ACUTE LYMPHOBLASTIC
LEUKEMIA CELLS
Y Baran1*, G ISKENDER1, O PISKIN2, M OZCAN2
1Molecular Biology and Genetics, İzmir Institute of Technology, 2Department of
Hematology, Dokuz Eylul University, , Izmir, Turkey

Background: Acute lymphoblastic leukemia (ALL) is a type of cancer of white
blood cells which occurs as a result of an uncontrolled and excess production
of lymphoblasts. ALL is the most common type of leukemia in the period of child-
hood and youth (80%), and makes up 20% of all adult blood cancers. While
chemotherapy is the main approach for the treatment of ALL, but the most
effective treatment method has not been specified, yet. Fludarabine is a
chemotherapeutic agent used in hematological cancers. Caffeic acid phenethyl
ester (CAPE), a natural phenolic chemical compound, is an active component
of propolis found in honeybee hives, and was demonstrated to have anti-mitot-
ic, anti-oxidative, anti-tumoral, anti-inflammatory and immunomodulatory activ-
ities. Gossypol (2,2-bis (8-formyl-1,6,7-trihydroxy-5-isopropyl-3-methylnaph-
thalene, C30H30O8), a natural agent obtained from the seed and root parts of
the cotton, was shown to have anti-cancer properties.
Aims: The aim of this study is to determine the potential cytotoxic and apop-
totic effects of CAPE, gossypol and fludarabine separately, and the effects of
CAPE and gossypol in combination with fludarabine (Fludarabine + CAPE and
Fludarabine + Gossypol) on Jurkat ALL cells.
Methods: Jurkat cells were propagated in RPMI-1640 growth medium con-
taining 10% FBS and 1% penicillin-streptomycin, and was grown at 37ºC cell
culture incubator containing 5% CO2. The antiproliferative and apoptotic effects
of CAPE, gossypol and fludarabine separately, and the effects of CAPE and
gossypol in combination with fludarabine (Fludarabine + CAPE and Fludarabine
+ Gossypol) on the Jurkat cells were detected by MTT cell proliferation assay
and by the changes in caspase-3 activity, respectively. The IC50 values (drug
concentration where cell proliferation is inhibited at a level of 50%) of the anti-
cancer agents were determined by MTT cell proliferation test.
Results: According to analyses of the MTT assays, at 48 and 72 hour time
points, CAPE, gossypol and fludarabine were shown to significantly inhibit the
proliferation of Jurkat cells in a time- and dose-dependent manner as com-
pared to untreated control group. At different time points, the proliferation of
Jurkat cells incubated with fludarabine + CAPE or fludarabine + gossypol was
decreased significantly in a dose-dependent manner as compared to untreat-
ed control group and the group of Jurkat cells incubated with CAPE, gossypol
and fludarabine separately. Caspase-3 enzyme activity was identified to be
elevated in the groups of Jurkat cells incubated with dual combinations of flu-
darabine when compared to the positive control group and the groups of Jurkat
cells incubated with CAPE, gossypol, and fludarabine separately. This study has
shown that gossypol alone or in combination with fludarabine increases the cas-
pase-3 enzyme activity in Jurkat ALL cells.
Summary / Conclusion: The results demonstrated that CAPE, gossypol and
fludarabine separately, or CAPE and gossypol in combination with fludarabine
have anti-proliferative and apoptotic effects on Jurkat cells in a time- and dose-
dependent manner. If these studies are supported by in vivo research, herbal
and natural anti-cancer agents, CAPE and gossypol, could be considered to be
used in the treatment of ALL.
This study was supported by Turkish Society of Hematology.
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B1199
CLINICAL SIGNIFICANCE OF LOW SENSITIVITY PROBES IN MRD ANALY-
SIS OF ADULT ALL PATIENTS
O Spinelli1*, M Tosi1, B Peruta1, M Montalvo1, E Oldani1, T Intermesoli1, C
Romani2, E Di Bona3, V Cassibba4, E Borlenghi5, E Pogliani6, A Cortelezzi7, R
Bassan8, A Rambaldi1
1Hematology, Azienda Ospedaliera Papa Giovanni XXIII, Bergamo, 2Hematol-
ogy, Ospedale Oncologico di Riferimento Regionale, Cagliari, 3Hematology,
Ospedale San Bortolo, Vicenza, 4Hematology, Ospedale Civile, Bolzano,
5Hematology, Spedali Civili, Brescia, 6HSCT Adult Unit, Ospedale San Gerar-
do, Monza, 7Hematology, IRCSS Cà Granda Ospedale Maggiore Policlinico ed
Università degli Studi di Milano, Milano, 8Hematology, Ospedale dell’Angelo,
Mestre Venezia, Italy

Background: MRD analysis emerged as the most powerful indicator of the risk
of relapse and is increasingly adopted in Acute Lymphoblastic Leukemia (ALL)
patients for the risk-oriented administration of consolidation therapies. In most
pediatric and adult clinical trial the required sensitivity of the probe is at least
10-4. MRD evaluation is not performed with low sensitivity probes and patients
are treated according to clinical risk stratification (high risk, HR or standard risk,
SR).
Aims: To evaluate the ability of low sensitive probes in revealing high MRD lev-
els and classify patients as high risk of relapse due to leukemia persistence.
Methods: The prospective Northern Italy Leukemia Group trial conducted
between 2000 and 2006 enrolled a total of 280 consecutive unselected patients
with Ph- ALL. In this study post-consolidation treatments were administered
according to the MRD status. MRD was assessed by RQ-PCR methodology
using one or two patient-specific molecular probes generated according to
ESG-MRD-ALL study group guidelines. MRD was evaluated at weeks 10, 16
and 22 and results were used to categorize patients as MRDneg (negative at
w 22 and negative or positive <10-4 at w16) or MRDpos. SCT or intensified
chemotherapy was prescribed to MRDpos patients whether maintenance to
MRDneg patients, regardless of clinical risk class. Only probes reaching the sen-
sitivity of 10-4 were used for treatment allocation; patients without a sensitive
probes were treated according to clinical risk stratification .
Results: Of 280 registered patients 236 achieved complete remission (CR) and
142 completed consolidation phase. For these patients the MRD risk assign-
ment was possible in 112 case: 58 resulted MRDneg and 54 MRDpos and treat-
ed accordingly. For 30 patients a molecular classification was not possible
(MRDu/k) due to lack of samples, no clonal identification or low sensitive probes
(10-3, 9 cases) and these patients were treated according to clinical risk class.
In 8 out of 9 patients with low sensitivity probe MRD evaluation was performed
on available sample collected during the consolidation phase. A positive MRD
signal at 10-3 level or greater in at least one sample was found in 5 cases.
Among these, one patient experienced an early relapse, one refused any treat-
ment and relapsed 3 months later and one relapsed after stem cell transplan-
tation (SCT). Interestingly, two of these patients had been previously assigned
to the clinical standard risk class (one SR B and one SR T lineage ALL) while
the transplanted patients was a HR B lineage ALL. Furthermore, the only two
MRD positive surviving patients had been classified as clinical standard risk but
received intensified chemotherapy courses, followed by SCT in one case.
Summary / Conclusion: Our analysis suggests the usefulness of MRD eval-
uation in acute lymphoblastic leukemia even with low sensitive probes to iden-
tify, especially in clinical standard risk group, patients with high residual disease
in whom intensified treatments are needed to avoid impending relapse. 

Acute lymphoblastic leukemia - Clinical

B1200
PROGNOSTIC VALUE OF DAY 15 BLAST COUNT IN CHILDREN WITH
ACUTE LYMPHOBLASTIC LEUKEMIA TREATED WITH ALL-BFM 95 PRO-
TOCOL 
Z Kaya1*, T Gürsel1, Ü Koçak1, I Yenicesu1, M Albayrak1, E Sal1
1The Pediatric Hematology Unit of the Department of Pediatrics, Medical
School of Gazi University, Ankara, Turkey

Background: Children with acute lymphoblastic leukemia (ALL) treated with
Berlin-Frankfurt-Münster (BFM)- 95 protocol have approximately 80% event
free survival (EFS). However, 20% of patients develop relapse mainly due to
poor chemotherapy response. Although respond to one week prednisone ther-
apy has evolved as the strongest prognostic factor, recent studies suggest that
blast count on Day 15 (D15) of BFM protocol may be another important prog-
nostic factor.
Aims: The aim of this study was to evaluate the impact of blast count on D15
of ALL –BFM-95 protocol on survival.
Methods: D15 blast count in bone marrow (BM) aspirates were retrieved from
patients files of 130 evaluable children treated with ALL-BFM 95 protocol at the
Pediatric Hematology Unit of Gazi University Medical School. D15 BM exami-
nation was categorized based on residual blast count as M1 (<5%), M2 (5% to
<25%), and M3 (≥25 %). Early death before Day 33 were excluded from analy-
sis.
Results: Of the 130 children, 53 were girls and 77 were boys. Their age at diag-
nosis ranged from 6 months to 18 years (median 7 years). D15  BM  was
reported as M2 and M3 in 36 ( 27.7%) of them. Twenty-one children relapsed
within a median 28 months after complete remission on day 33 of induction ther-
apy. The relapse rates in 13 children with M2 and M3 (61.9%) on day 15 was
significantly higher as compared to 8 children with M1 BM (38.1%) (P<0.05).
The EFS rates for D15 M1, M2 and M3 BM were 89.4%, 66.7% and 50.0%,
respectively. There was a significant differences for the probability of EFS in
the 3 groups by the log rank tests (P<0.05).
Summary / Conclusion: High BM blast count (≥5%) on D15 is associated
with poor survival in children treated with ALL-BFM 95 protocol. These data sug-
gest that it can be used as a risk stratification criterion when assessment of min-
imal residual disease is not available.

B1201
ACUTE LYMPHOBLASTIC LEUKEMIA IN THE ELDERLY: A TOUGH ONE
F Folber1*, M Hadrabova1, S Hrabovsky1, J Mayer1, M Doubek1
1Department of Internal Medicine, Hematology and Oncology, University Hos-
pital Brno, Brno, Czech Republic

Background: Elderly patients with acute lymphoblastic leukemia (ALL) or lym-
phoblastic lymphoma (LBL) form a special subgroup of patients with widely dif-
ferent outcomes.
Aims: As higher age is usually associated with an aggressive disease course
and a higher susceptibility to treatment complications, the right choice of treat-
ment approach (intensive or palliative) is sometimes difficult. Aim of the analy-
sis was to compare results of elderly ALL therapy using intensive regimen
(Czech Leukemia Study Group protocol for ALL/LBL patients over 50 years) or
palliative approach (including palliative chemotherapy).
Methods: All patients aged over 50 years diagnosed with ALL or LBL at our
centre between 2000 and 2012 were included into this retrospective analysis.
We described the baseline features of these patients and treatment options
used. The data were analysed for response and relapse rate, incidence of
complications and risk factors affecting survival.
Results: A total number of 59 patients aged 50 to 83 years (median age 61
years) at the time of diagnosis were included into this analysis; forty-five (76%)
patients with B-ALL, five (8%) with T-ALL, six (10%) with LBL, and three (5%)
patients with acute undifferentiated or biphenotypic leukemia. Median baseline
leukocyte count was 10.2G/L, range 0.4-334. Nearly half of the patients car-
ried an adverse cytogenetic or molecular marker; BCR/ABL or Philadelphia
chromosome in 23 (39%), MLL fusion gene in 2 (3%), complex karyotype in 1
(2%) and other abnormalities in 5 (11%) patients. Minimal residual disease
analysis was performed repeatedly in 24 patients. Intensive treatment proto-
col was used in 37 (63%) cases, 22 (37%) patients received palliative treatment.
Hematopoietic stem cell transplantation was performed in only 5 (8%) patients.
Most of the patients developed treatment complications. These were mild or
moderate in 11 (19%) patients, severe or life-threatening in 34 (58%) patients
and fatal in 11 (19%) cases. Forty-four (88%) out of 50 evaluable patients
achieved a complete hematologic remission (CR); 97% in the intensive arm vs.
70% in the palliative arm. Complete molecular remission was reached in 33%
patients; 50% in the intensive arm vs. 17% in the palliative arm. Twenty-four
(55%) patients in CR eventually relapsed. During the follow-up period with a
median of 8.7 months (range 0.2 to 153 months) fourty (68%) patients died.
Most common causes of death were disease progression (40%), infection
(33%) and non-infectious treatment toxicity (18%). Five-year progression-free
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(PFS) and overall survival (OS) in the whole cohort were 18% and 21%, respec-
tively. The survival was significantly lower in patients over 65 years of age or
treated using a palliative approach. In patients between the ages of 60-70 treat-
ed using our intensive protocol the survival was comparable to that observed
in the age group 50-60 (5-year PFS 18% and 22%, respectively; 5-year OS 26%
and 21%, respectively). The survival of patients over 70 years of age was poor,
with 1-year PFS and OS of 18% and zero 2-year PFS and OS.
Summary / Conclusion: Elderly ALL patients in the age between 50 and 60
years clearly profit from intensive treatment. Outcome of patients over 70 years
of age is still poor, with no signs of improvement over time. According to our
analysis, some patients in the age between 60 and 70 can benefit from inten-
sive therapy using less toxic protocols. These patients are candidates for fur-
ther analysis.

B1202
NELARABINE FRONT-LINE THERAPY FOR ADULT T-LYMPHOBLASTIC
LEUKAEMIA/LYMPHOMA (T-LBL/ALL): PRELIMINARY RESULTS OF A SIN-
GLE CENTRE EXPERIENCE
C Sartor1*, M Abbenante1, C Papayannidis1, I Iacobucci 1, S Paolini1, E Otta-
viani 1, LAnnalisa1, S Parisi1, A Ferrari1, V Guadagnuolo1, N Testoni 1, M Cavo1,
G Martinelli 1
1Institute of Hematology “L. e A. Seràgnoli”, Bologna, Italy

Background: Precursor T cell LBL/ALL occurs most frequently in late child-
hood, adolescence, and young adulthood, with a 2:1 male predominance; it
comprises 15 and 25 percent of childhood and adult ALL, respectively, and 2
percent of adult non-Hodgkin lymphoma. Nelarabine is an anticancer prodrug
of arabinofuranosylguanine (ara-G); it inhibits DNA synthesis and leads to high
molecular weight DNA fragmentation and cell death.
Aims: Nelarabine has showed relevant efficacy in phase II clinical trials, both
in pediatric and in adult LBL/ALLpopulations.
Methods: We report clinical outcome results of 9 newly diagnosed and younger
than 60 yearsT-ALL patients (median age 29 years, range 22-45 years, 3/6
M/F, 8 T-ALL, 1 T-LBL) treated according to pediatric-like adapted schedule.
Cytogentics data and molecular biologic features will be provided on site. Induc-
tion cycle included Vincristine, daunoblastine, L-asparaginase and Prednisone.
After induction, all the patients received consolidation therapy with cyclophos-
phamyde, L-asparaginase, Cytarabine and 6-Mercaptopurine. Subsequently
all the patients receveid Nelarabine 1500 mg/sqm (days 1-3-5 every 21) for two
cycles. All the patients shared the same strategy for intensification, which con-
sisted in allogenic stem cell transplantation, if available, or additional courses
of consolidation chemotherapy. Durations of complete remission (CR) and over-
all survival (OS) were estimated according to the Kaplan-Meier method. The CR
duration was dated from start of CR to first evidence of disease recurrence. 
Results: After a single induction course, 9/9 patients obtained a CR (100%).
Eight patients underwent an allogenic bone marrow transplantation. Aftera
median follow-up of 24 months, 7/9 patients (78%) are alive in CR. The medi-
an CR duration and OS were 13.4 and 24.4 months, respectively. Neurological
toxicity of grade 3has not been reported. We did not observe grade 3-4 haema-
tological toxicity.
Summary / Conclusion: Nelarabine is a promising drug, which induces a
remarkable complete remission rate at the expense of a very low and manage-
able toxicity.

B1203
ACUTE MIXED LINEAGE LEUKEMIA TREATMENT OUTCOME: A 5 YEARS
SINGLE INSTITUTE EXPERIENCE
M Fawzy1*, H Sayed1, N Eldeen1
1Pediatric Oncology, National Cancer Institute-Egypt, Cairo, Egypt

Background: Mixed-lineage acute leukemias (MLL) - or acute leukemias of
ambiguous lineage- represent a heterogeneous category of rare, poorly differ-
entiated acute leukemias that possess characteristics of both lymphoid and
myeloid precursor cells.
Aims: To investigate treatment outcome of pediatric, Mixed-lineage acute
leukemia’s (MLL) patients diagnosed and treated at the National Cancer Insti-
tute, Cairo University during a 5 years period.
Methods: Retrospective review of patient charts with newly diagnosed histo-
logically proven MLL, diagnosed and treated at the Pediatric Oncology Depart-
ment, National cancer institute, Cairo University in the period from January 1st

2005 till end of December 2010 was performed. All patients were followed up
till the end of June 2012. Clinical and laboratories data of these patients were
retrospectively followed and evaluated.
Results: Twenty seven patients were included in our study. Age of patients
ranged between 8 months - 17 years, median 9 years. They were 17 males and
9 females. Follow Up period ranged from 4-93 months, median of 12.3 months. 
Total leucocytic count (TLC) at diagnosis ranged between 1.5 to 546x10³/m2

with a median 21.4 x10³/m2. Bone marrow was suggestive of ALL in 9/27
patients (33.3%), AML in 5/27 patients (18.5%), and MLL in 13/27 patients (40.7
%). Immunophenotyping showed Myeloid+ T (M+T) cell in 37%, whereas M+B
in 63%. Seven patients received ALL induction like therapy, while 20/27 patients

received AML like treatment. Post induction CR rate was 63%. Disease out-
come: 17/27 (63%) of patients died due to chemotherapy toxicity, mostly due
to fungal chest infection. By the end of the study OS at 5 years was 20% with
no statistical difference between the two subtypes. 
Summary / Conclusion: Mixed-lineage acute leukemias carry an extremely
poor prognosis in our institute. There is a strong need for implementing a stan-
dardized protocol of therapy offering an early bone marrow transplant as well
as a better supportive care and further improving the infection control setup.

B1204
THE LONG TERM RESULTS OF CHILDHOOD ALL AT TWO CENTERS
FROM TURKEY: 15 YEARS OF EXPERIENCE WITH ALL BFM 95 PROTO-
COL
A Gunes1*, H Oren2, B Baytan1, Ş Yılmaz3, M Evim1, Ö Tüfekçi2, G İrken2
1Dpt. Ped. Hematology, Uludag University, Bursa, 2Dpt. Ped. Hematology,
Dokuz Eylül University , İzmir, 3Dpt. Ped. Hematology, Dokuz Eylül University
, Bursa, Turkey

Background: Dramatic progress in the treatment of childhood ALL has been
achieved during the last two decades in western countries where the 5 year
event free survival rate (EFS) has risen from 10% to 80%. However, this high
cure rate has not been always occurred in every center in developing countries
due to limited sources.
Aims: We evaluted the treatment results of ALL BFM 95 protocol used between
1995 and 2009 in pediatric hematology departments of Bursa Uludağ Univer-
sity and İzmir Dokuz Eylül University hospitals. 
Methods: A retrospective analysis of 343 newly diagnosed children as ALL.
M/F:200/143, mean age: 6.7±4.2;1-17.5 years) was performed. The overall
(OS) and EFS according to age, sex, initial leucocyte count, chemotherapy
responses on day 8th, 15th and 33rd and risk groups were analysed by Kaplan
Meier survival analysis. MTX dose was not reduced and given as 5 g/m2

Results: Median follow-up time was 6.4±4.02 years. Complete remission was
achieved in 98.5% of children. The gender did not have a significant effect on
EFS and OS (P>0.05). Children with good response to prednisolone on day 8th
achieved significantly better OS and EFS (P=0.001). Children in the standart
(95%)and the medium risk groups (83%) obtained higher EFS comparing to
high risk group (56%)(P=0.001). EFS for B- and T-cell ALL were 81% and 66%,
respectively. Adolescents achieved 65% of EFS. Five years EFS and OS were
found 78% and 80%,respectively. Relaps rate was 15%. The median relapse
time from diagnosis was 23.21±13.16 months. Death occured in 69 out of 343
patients (20%). The major causes of death were infection and relapse. None
died of drug related toxicity.
Summary / Conclusion: ALL-BFM 95 protocol was applied successfully in
these two centers. In developing countries in which MRD could not be per-
formed, this protocol could be still used with high survival rates.

B1205
ZAP-70 EXPRESSION IN ACUTE LYMPHOBLASTIC LEUKEMIA:RELATION
TO PATIENTS’ PROGNOSIS AND CYTOGENETIC RISK GROUPS
G Mokhtar1*, A Mohamed2,3, A Abdelmaksoud2, M Badawy4, R Hagracy5
1Pediatric Hematology and Oncology, 2Ain Shams University, Cairo, Egypt,
3Clinical pathology, 4Biomedical Department, Higher Technological Institute,
5Internal medicine, Ain Shams University, Cairo, Egypt

Background: The Zeta-associated protein 70 ( ZAP-70) is normally expressed
in T and natural killer cells. Expression of ZAP-70 has been associated with poor
prognosis in B-chronic lymphocytic leukemia.
Aims: To assess the expression of ZAP-70 in both B and T acute lymphoblas-
tic leukemia (ALL) in pediatrics and adults and to correlate its expression to clin-
ical, laboratory and cytogenetic characteristics as well as to evaluate its impact
on patients’ outcome and survival.
Methods: This study was conducted at Ain Shams University Hospitals. It
included 50 patients with ALL; 32 adults and 18 children and adolescents.
Regarding the phenotype; there were 33 patients with Pre-B-ALL, 10 with
mature B-ALL and 7 with T-ALL. All patients were investigated for ZAP-70
expression by flowcytometry and cytogenetic abnormalities by conventional
cytogenetics and Fluorescence in situ-hybridization (FISH) technique for t(9,22),
t(12,21) and 14q11 rearrangements.
Results: ZAP-70 was expressed in 48/50 (96%) of patients, with no significant
difference in its expression between childhood and adulthood ALL (P>0.05). High-
est expression was recorded among T-ALL (48±6%) followed by mature B-ALL
(37±8%) and Pre-BALL (35±7.5%); but this did not reach a statistical significance
(P>0.05). High ZAP-70 expression (>51%) was associated with very high and
high risk group of patients (P=0.001), poor response to chemotherapy (either
death or early relapse in 82.4% of patients), as well as low platelet count (P=0.0),
low hemoglobin (P=0.001), high LDH level (P=0.031), high peripheral blood blast
(PBB) (P=0.022) and short disease free survival and overall survival.
Summary / Conclusion: ZAP-70 is highly expressed in both T and B-ALL in
pediatrics and adults and its high expression was associated with the worse
prognosis. Thus high ZAP-70 expression carries a bad prognostic impact in ALL
and may be a new suitable therapeutic target.
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B1206
SERUM LEVELS OF MULTIPLE CYTOKINES AND ADHESION MOLE-
CULES IN PATIENTS WITH NEWLY DIAGNOSED ACUTE LYMPHOBLAS-
TIC LEUKEMIA AND IN HEALTHY SUBJECTS
J Horacek1,2, T Kupsa1,2*, M Vasatova3, L Jebavy1,2, M Jakl1, P Zak2
1Internal Medicine, Faculty of Military Health Sciences, 2Internal Medicine 4 -
Hematology, 3Institute of Clinical Biochemistry and Diagnostics, University Hos-
pital, Hradec Kralove, Czech Republic

Background: Cytokines and adhesion molecules have been studied as mark-
ers of immune system activation in various diseases including hematological
malignancies. Alterations in this network may have direct effect on the malig-
nant cells or have indirect effect on leukemogenesis through altered functions
of bone marrow stromal elements. The knowledge gained from multiple
cytokine and adhesion molecule analysis should allow better diagnosis and dis-
ease management.
Aims: The aim of our study was to evaluate serum cytokine and adhesion mol-
ecule levels by biochip array technology in patients with acute lymphoblastic
leukemia (ALL) and in healthy subjects.
Methods: Serum samples of 15 newly diagnosed ALL patients (median age 46,
range 24 - 63 years, 11 males) and 15 healthy subjects (median age 41, range
25 - 58 years, 11 males) were analyzed. We evaluated serum levels of the fol-
lowing 22 cytokines and adhesion molecules: interleukins (IL-1 alpha, IL-1
beta, IL-2, IL-3, IL-4, IL-6, IL-7, IL-8, IL-10, IL-12, IL-13, IL-23), vascular
endothelial growth factor (VEGF), tumor necrosis factor-alpha (TNF-alpha),
interferon-gamma (IFN-gamma), epidermal growth factor (EGF), monocyte
chemotactic protein-1 (MCP-1), E-selectin, L-selectin, P-selectin, intercellular
adhesion molecule-1 (ICAM-1), vascular cell adhesion molecule-1 (VCAM-1).
All biomarkers were measured by biochip array technology on Evidence Inves-
tigator analyzer (Randox). Probability values (p) < 0.01 were considered sta-
tistically significant.
Results: In newly diagnosed ALL patients, we found significant increase in
serum VCAM-1 (1078.54±456.96 mcg/L vs. 328.31±88.66 mcg/L;
P<0.000001), ICAM-1 (499.57±237.53 mcg/L vs. 196.69±36.06 mcg/L;
P<0.0001), L-selectin (2366.33±1035.37 mcg/L vs. 1104.54±243.45 mcg/L;
P<0.0001), IL-8 (34.07±28.52 ng/L vs. 4.87±3.09 ng/L; P<0.001), MCP-1
(433.99±328.59 ng/L vs. 153.25±53.60 ng/L; P<0.01). On the other hand, we
found significant decrease in serum IL-3 (7.34±3.41 ng/L vs. 11.53±4.66 ng/L;
P<0.01), IL-4 (1.10±1.08 ng/L vs. 3.27±2.21 ng/L; P<0.01). Serum levels of oth-
er evaluated cytokines and adhesion molecules were without significant differ-
ences.
Summary / Conclusion: Our results indicate that serum levels of some
cytokines and adhesion molecules (VCAM-1, ICAM-1, L-selectin, IL-8, IL-3,
IL-4, MCP-1) are significantly altered in patients with newly diagnosed ALL,
reflecting activity of the disease. Whether these alterations could have a prog-
nostic meaning for ALL is not known. Further studies in a larger number of
patients and comparing cytokine and adhesion molecule levels with estab-
lished prognostic markers will be essential to assess the potential role of these
and additional markers in the stratification of risk in ALL patients. 

The work was supported by a long-term organization development plan 1011
(FMHS).

B1207
MICRO-RNA PROFILE OF CHILDHOOD ACUTE LYMPHOBLASTIC
LEUKEMIA
B Antmen1*, K Barbaros1, I Sasmaz1, K Tanriverdi2, G Ucar1, Y Kilinc1
1Pediatric Hematology, Cukurova University, Adana, Turkey, 2Hematology, Uni-
versity of Massachusettes, Worcester, United States

Background: Micro-RNAs are functional, non-protein coding RNA molecules
and their transcriptions provided by intronor exon regions of the genome and
non-protein coding regions of RNA genes. The role of micro-RNAs in acute
leukemia has become the subject of research increasingly. 
Aims: In this study we aimed to identify micro-RNA profiles in the childhood
acute leukemia that one of hematologic malignancies.
Methods: Fourty nine patients who were diagnosed with acute leukemia and
admitted to Cukurova University Faculty of Medicine Department of Pediatric
Hematology between December 2010 and September 2011. Blood samples
were taken twice in patient groups at diagnosis and during remission and plas-
ma samples were stored. Blood samples were taken once in the healthy group
and plasma were separated. The plasma samples were investigated by PCR
analysis of micro-RNA. Acute leukemia was diagnosed by cytomorphological,
immuno histochemical and flow cytometric studies. Thirtyone patients who
were diagnosed with ALL and fortyseven healthy children as a control group
were included to study.
Results: miR20a, miR25, miR92a, miR30c, miR106b, miR203, miR150,
miR192, miR302c, miR184, miR218, miR320, miR342-3p, miR223, miR328,
miR483-5p, miR376a, miR381, miR451, miR576-3p, miR548a levels were
increased in newly diagnosed ALL patients when compared to healthy controls
(p <0.05). The miR20b, miR342-3p and miR548a levels were found higher in
healthy controls than the newly diagnosed ALL patients group (P<0.05) Healthy

control groups when compared with pediatric ALL patients whose in remission;
miR769-3p, miR20a, miR92a, miR16, miR27b, miR192, miR320, miR223,
miR484, miR451 levels were found higher in healthy control groups than the
patients. Newly diagnosed pediatric ALL patients compared with patients whose
in remission; miR30c, miR106b, miR25, miR184, miR218, miR302c, miR483-
5p levels were increased in newly diagnosed pediatric ALL patients than ALL
patients whose in remission (P<0.05) 
Summary / Conclusion: miRNAs are thought to be identified at a different lev-
el of expression in normal and pathological tissues can be determined between
the miRNAs that are effective diagnosis and treatment of human cancers. We
showed the microRNA profils that may play new roles treatment of acute
leukemia in the futures.

B1208
IMMUNOPHENOTYPIC ANALYSIS OF T-LINEAGE ACUTE LYMPHOBLAS-
TIC LEUKEMIA. A CD5 PERSPECTIVE
R Kumar1*, A Chopra1, S Bakshi2, S Gajendra1, S Kumar3, L Kumar2, A Shar-
ma2, R Seth4, A Gogia2
1Laboratory Oncology, 2Medical Oncology, All India Institute of Medical Sci-
ences, New Delhi, 3Hematology, Command Hospital (Eastern Command),
Kolkata, 4Pediatrics, All India Institute of Medical Sciences, New Delhi, India

Background: T-cell markers CD5/CD1a/CD8 define early thymic precursor
acute lymphoblastic leukemia (ETP-ALL). We reasoned that presence or
absence of various combinations of these antigens could be used to divide non-
ETP T-ALL into groups, in which to examine the expression of myeloid / stem
cell (M/S) antigens and clinical features for comparison with ETP-ALL. This
evaluation of non-ETP T-ALL from the perspective of ETP-ALL has not been
done before may be relevant to an understanding of the spectrum of immature
T-ALL of which ETP-ALL is part. 
Aims: To examine expression of myeloid / stem cell (M/S) antigens and clini-
cal features of subgroups of non-ETP T-ALL based on the defining T-cell anti-
gens of ETP-ALL (CD5/CD1a/CD8), and compare these with ETP-ALL.  
Methods: Records of 69 patients  of T-ALL, immunophenotyped as part of
routine diagnostic service were retrieved from the records of Laboratory Oncol-
ogy, All India Institute of Medical Sciences, New Delhi. Clinical and immunophe-
notypic characteristics of all cases were noted. The immunophenotypic mark-
ers used were: CD3, CD45, CD5, CD8, CD1a, CD13, CD33, CD117, HLA-DR,
CD34, CD65 and CD11b. The cases were classified based on expression of
CD5 into two large groups: CD5+ and CD5�. These were further subdivided into
CD8-/CD1a-  and CD8+/CD1a+ subgroups. In all these groups, presence of
myeloid and/or stem cell markers were noted. Patients were thus divided into
8 groups, I to VIII, as shown in Figure 1. The different groups were compared
for clinical features, remission rate, relapse rate and overall survival. 
Results: CD5- was a homogenous CD8-/CD1a-,  M/S antigen+ ETP-ALL group
(n = 9).  CD5+ cases were CD8-/CD1a- pre-T ALL (n = 22) or CD8+/CD1a+ (n
= 38) thymic/cortical T-ALL, with M/S antigens being significantly more fre-
quent in the former (20/22; 90.91 %)  than in the latter (22/38; 57.89%). Pro-
and pre-T- ALL, which together constitute the immature T-ALL group of clinical
and laboratory studies,  were nearly always M/S+ (29/31; 89.9%) and had a sig-
nificantly higher induction failure than cortical T-ALL. In multivariate analysis,
ETP-ALL and female sex were significant predictors of event free survival
(P=0.033, 0.016, respectively whereas only ETP-ALL was 

poor predictor of overall survival (P=0.02).
Image / Pictures:

Summary / Conclusion: Our results, (1) show that  CD1a-/CD5 pro-T ALL cas-
es  (EGIL) may all be ETP-ALL; (2) confirm pro-/ETP- and pre-T-ALL to belong
to the wider spectrum of immature T-ALL on both immunophenotypic and clin-
ical grounds; (3)indicate further studies on the T-ALL - AML interface and inclu-
sion of CD1a and CD5 in the work-up of T-ALL; (4) confirm ETP-ALL has a poor
prognosis.
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B1209
ROLE OF ALLOGRAFTING IN ACUTE LYMPHOBLASTIC LEUKEMIA: A 12
YEAR EXPERIENCE
L Giaccone1*, B Bruno1, E Maffini1, E Audisio1, S D’Ardia1, D Caracciolo1, B
Allione1, A Busca1, F Ferrando1, F Testa1, M Festuccia1, L Brunello1, M Boc-
cadoro1, U Vitolo1, R Passera1, M Falda1, F Marmont1
1Divisions of Hematology, A.O. Città della Salute e della Scienza, Università di
Torino, Torino, Italy

Background: Acute lymphoblastic leukemia (ALL) is a rare disease in adults.
Despite the introduction of several novelties in this field in terms of prognostic
factors and new therapies, clinical outcomes remain unsatisfactory.
Aims: To evaluate the experience on 84 consecutive patients diagnosed with
ALL at the Divisions of Hematology, S. Giovanni Battista Hospital, Torino,
between 1999-2011.
Methods: Patients, median age 49 years (18-73), were treated according to
Center guidelines or on clinical trials active at the time of diagnosis. At diagno-
sis, patients who presented with leukocitosis, poor-prognosis cytogenetic abnor-
malities, or delayed response to induction therapy were defined as high risk.
High risk patients younger than 60 were considered for allografting (SCT) as
part of first-line treatment. Treatments for 80% (20/25) of patients with traslo-
cation (9;22) also included tyrosine kinase inhibitors after 2002: in 14 as part
of induction, in 4 as maintenance and in 2 as salvage treatment.
Results: Overall, 25% (21/84) presented with leukocytosis and 56% (38/68, not
done in 16) had poor-prognosis cytogenetic abnormalities. Complete remis-
sion (CR) was achieved in 92% of patients (77/84). After a median follow-up of
5 years (3-143 months), 43% of patients are alive, with a median overall sur-
vival (OS) and event-free survival (EFS) of 2 and1,6 years, respectively. Forty
patientsreceived an allograft in first (no.=32) or second (no.=7) complete remis-
sion, orin progression (no.=1), from a HLA identical sibling (no.=21), an unre-
lated (no.=17) or a related other than sibling (no.=2) donor. Cumulative inci-
dences of acute and chronic graft-versus-host disease were 47% and 39%,
respectively. Median OS and EFS in patients who received SCT were 60
months and not reached, respectively, whereas in those younger than 60 who
did not undergo a SCT median OS and EFS were 16 and 13 months (P=0.024
and 0.026) respectively. Stratifying patients by year of diagnosis, a trend toward
improved EFS in those diagnosed after 2008 as compared to those diagnosed
before 2003 (2.3 years versus 1.3) was observed, whereas OS remained super-
imposable. By multivariate analysis, the prognostic role of leukocytosis at diag-
nosis was confirmed for both OS and EFS (HR 2.48, IC 95% 1.28-4.80,
P=0.007, and HR 3.72, IC 95% 1.93-7.14, P<0.001, respectively). Furthermore,
in younger patients, an advantage in those who received an allograft in terms
of both OS (HR 0.11 CI 95% 0.03-0.44 P=0.002) and EFS (HR 0.12 CI 95%
0.03-0.47 P=0.002) was seen.
Summary / Conclusion: SCT played a significant role in improving survival in
patients with ALL, though prognosis in patients with leukocytosis or older
remained poor. The trend toward an improved outcome seen in more recent
years may be due to less toxic transplant procedures and the introduction of
“minimal residual disease-guided treatment” and the availability of tyrosin kinase
inhibitors. The combination of allografting and tyrosin kinase inhibitors, or nov-
el monoclonal antibodies such as blinatumomab, should be evaluated in
prospective control trials.

B1210
FAVORABLE OUTCOME FOR ADOLESCENTS AND YOUNG ADULTS WITH
ACUTE LYMPHOBLASTIC LEUKEMIA TREATED WITH EORTC 58951
L Aissaoui1*, Y Abdennebi1, M Achour1, H Neji1, R Mansouri1, M Zarrouk1, K
Kacem1, R Jeddi1, R Lakhal1, H Abid1, Z Ali1, B Meddeb1
1Hematology, Aziza Othmana Hospital, Tunis, Tunisia

Aims: Retrospective studies have shown that adolescents and young adults
with acute lymphoblastic leukemia( ALL) treated with pediatric protocols have
better outcomes than similarly aged patients treated with adult protocols. We
examined results and feasibility of a pediatric-based protocol (EORTC 58951)
in adolescents and young adults.
Methods: From January 2006 to December 2010, 30 patients aged between
16 and 25 years ( 17 adolescents , 13 young adults) with newly diagnosed ALL
were treated, in the department of clinical hematology of Aziza Othmana Hos-
pital, according to the pediatric protocol EORTC 58951. The patients were 21
males (70%) and 9 females. 43.3% had a WBC> 50 Giga/l. Immunophenotyp-
ing was performed in all patients: 12 B-ALL (40%), 11 T-ALL (36.7%).   All
patients have had an AR2-VHR arm induction.
Results: Seven patients (23.3%) were corticoresistant. Twenty nine patients
(96.7%) achieved CR. One patient failed to respond after 3 courses of
chemotherapy and died as a result of disease (resistant). The MRD at D35
measured by CMF was<10-3 in 53.3% of cases. Twenty nine patients were
evaluable. Only one patient was treated according AR1 arm, 8 patients accord-
ing AR2 arm and 19 (65,5%) according VHR arm. Fifteen patients (51.7%)
were eligible for allogeneic stem-cell transplantation (SCT) but, only 5 were allo-
graft: 4 were alive and 1 died by GVH. Only one patient died by chemothera-
py after the third bloc. Five patients (17.2%) relapsed during the first year of
treatment. The median follow up was 50 months (4,2 years). The OS and the

EFS at 5 years were 71%. Seven patients (23.3%) were corticoresistant. Twen-
ty nine patients (96.7%) achieved CR. One patient failed to respond after 3
courses of chemotherapy and died as a result of disease (resistant). The MRD
at D35 measured by CMF was<10-3 in 53.3% of cases. Twenty nine patients
were evaluable. Only one patient was treated according AR1 arm, 8 patients
according AR2 arm and 19 (65,5%) according VHR arm. Fifteen patients
(51.7%) were eligible for allogeneic stem-cell transplantation (SCT) but, only 5
were allograft: 4 were alive and 1 died by GVH. Only one patient died by
chemotherapy after the third bloc. Five patients (17.2%) relapsed during the first
year of treatment. The median follow up was 50 months (4,2 years). The OS
and the EFS at 5 years were 71%. 
Summary / Conclusion: The results of this prospective pediatric based study
show that response to therapy and prognostic in adolescent and young adults
were better than those treated with adult protocols and tolerability of chemother-
apy is acceptable. This experience of feasibility allowed us, since 2011 to treat
adult aged up to 30 years with this pediatric regimen and the preliminary results
of tolerability were good.

B1211
LONG-TERM RESULTS OF EORTC 58951 PROTOCOL FOR CHILDHOOD
ACUTE LYMPHOBLASTIC LEUKEMIA IN THE SOUTH OF TUNISIA
M Medhaffar1*, I Frikha1, S Hadiji1, O Kassar1, L Sfaihi2, H Bellaj1, F Turki2, L
Kammoun1, I Chabchoub2, M Ghorbel1, L Gargouri2, N Abdeljalil3, M Hachicha2,
A Mahfoudh2, T Othmen3, M Elloumi1
1Clinical hematology, 2Pediatric, Hedi chaker hospital, Sfax, 3CNGMO, CNG-
MO, Tunis, Tunisia

Background: Childhood acute lymphoblastic leukemia (ALL) is one of rare
malignant disease with high rate of cure.
Aims: We report the experience of the department of clinical hematology of
Sfax for the treatment of childhood ALL with the EORTC 58951 protocol
Methods: We retrospectively studied the outcome of all childhood ALL treated
with the EORTC 58951 pediatric protocol. For those patients we studied the
leukemia characteristics (sex ratio, white blood cell counts WBC, blast’s phe-
notype, cytogenetic abnormalities) and response to treatment: response to
prophase, remission rate, risk group stratification, treatment related mortality
(induction and post induction death) and survival (overall survival OS, event free
survival EFS and disease free survival DFS).
Results: From January 2000 to December 2011, 138 children were treated
with the EORTC 58951 protocol. Median age was 6 years (range: 13 months
to 15 years). Sex ratio M/F was 1.55. WBC counts less than 10 G/l, from 10 to
100G/L and more than 100G/L were observed respectively in 41, 44 and 15%
of cases. The blast’s phenotype was B in 70% and T in 30%. Cytogenetic abnor-
malities were noted in 43% of cases. Response to prophase was noted in 86%
and complete remission in 96% of cases. The EORTC risk group stratification
was Low Risk (LR), Average Risk1 (AR1), Average Aisk2 (AR2) and Very High
Risk (VHR) in 6.5, 43.5, 27 and 23% respectively. TRM was 12.5%: induction
rate death was 8% and post-induction rate death was 4.5%. Three patients
from VHR group with familial donor underwent allograft. The relapse rate was
25% of all patients in remission; it was 0, 25, 13 and 45% for LR, AR1, AR2 and
VHR group respectively. At 5 years of follow up, OS, EFS and DFS were 65,
61 and 74% respectively.
Summary / Conclusion: Childhood ALL in our institut were characterized by
a poor presentation at diagnosis: male sex, leucocytosis more than 100G/L, T
phenotype and bad response to prophase are frequent compared to the occi-
dent reports. TRM is higher in our study than observed in the literature (12.5%
vs 6 to 8%) especially the induction death rate. EFS are acceptable in our study
but still less than observed in literature (85-90%). It can be improved by reduc-
ing TRM, detecting high risk patient with MRD study especially for AR1 risk
group, and doing allograft for VHR patients.

B1212
ADOLESCENT AND YOUNG ADULT ACUTE LYMPHOBLASTIC
LEUKEMIA: TUNISIAN MONOCENTRIC EXPERIENCE
M Medhaffar1*, I Frikha1, S Hadiji1, O Kassar1, N Abdeljalil2, H Bellaaj1, L Kam-
moun1, A Lakhal2, M Ghorbel1, T Othmen2, M Elloumi1
1Clinical hematology, Hedi chaker hospital, Sfax, 2CNGMO, CNGMO, Tunis,
Tunisia
 Background: Adolescent and young adult (AyA) with acute lymphoblastic
leukemia (ALL) are currently treated like children with pediatric protocol allow-
ing good results.
Aims: We report our monocentric experience of AyA ALL treated with the
EORTC 58951 pediatric protocol
Methods: Between January 2000 and December 2011, AyA ALL aged from 16
to 29 years were treated with the pediatric EORTC 58951 protocol in the hema-
tology department of Hedi Chaker Hospital Sfax Tunisia. Those patients were
classified into two groups: G1; patients aged from 16 to 20 years and G2:
patients aged from 21 to 29 years. Further leukemia characteristics (Sexe,
White Blood cell count, Blasts phenotype, Cytogenetic results), we studied the
protocol results: response to prophase, risk group stratification (average: AR1
and AR2, very high: VHR), treatment related mortality (TRM), remission rate,
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relapse rate and 5 years survivals (overall OS, event free EFS and relapse free
survival RFS), then we compare the two groups results.
Results: Over twelve years, 51 AyA ALL were treated with the pediatric proto-
col. Thirty in the G1 group and twenty one in the G2 group. Sex ratio was1,7for
all patients,1,2 for G1 and 3 for G3. WBC > 100G/L was note respectively in
39, 35 and 45% of all patients, G1 and G2 group. A T blast phenotype was not-
ed in 57% of cases, 53%for G1 and 63%for G2. Cytogenetic abnormalities
were noted only in 53% of cases, 56% in G1 and 50% in G2. ALL were strati-
fied into AR1, AR2 and VHR in respectively 18, 49 and 33%. G1 and G2 strat-
ification risk group was respectively AR1: 26 and 5%, AR2: 42 and 60%, VHR:
32 and 35%. Cortico-sensitivity was noted in 71% of cases: 74% in G1 and 65%
in G2. Induction death was noted in 10% of all patients (G1:10%, G2:10%).
Remission rate was 98% (G1:96%, G2:100%). Consolidation death was not-
ed in 18% (G1:22%, G2:11%). Relapse was observed in 26% (G1:19%,
G2:35%). Five years OS, EFS and RFS were respectively 49, 48 and 68%. G1
and G2 OS, EFS and RFS were respectively 53, 52, 76% and 46, 45, 57%. 
Summary / Conclusion: Our AyA ALL had a poor presentation: Male, leuco-
cytosis more than 100 G/L, T phenotype and bad response to prophase were
frequent particularly in G2 group. TRM is high 28% with more consolidation
death in G1 group. Even good response rate, relapse still important particular-
ly in G2 group. OS EFS and RFS are less than those observed in literature but
still acceptable in our institution regarding ALL characteristics.

B1213
EVALUATION OF SURVIVAL RATES OF OUR PATIENTS WITH CHILD-
HOOD ACUTE LYMPHOBLASTIC LEUKEMIA:SINGLE CENTER EXPERI-
ENCE 
C Tımur1*, A Ayhan2, A Yoruk2
1Pediatric Hematology-Oncology, 2Istanbul Medeniyet University, Istanbul,
Turkey
Background: Improvements in treatment protocols result in longer expected
survival rates in children diagnosed with acute lymphoblastic leukemia. 
Aims: To evaluate survival rates of our patients diagnosed with childhood acute
lymphoblastic leukemia
Methods: 250 children with newly diagnosed ALL in the Pediatric Hematology
Department of Istanbul Goztepe Research and Education Hospital from Jan-
uary 2000 to January 2010 were evaluated. All of the patients included in this
study were diagnosed at our institution and all were uniformly treated on a sin-
gle tretment regimen, ALL–BFM (Acute Lymphoblastic Leukemia-Berlin-Frank-
furt-Munster) portocole. Data were retreived from hospital records and were
analyzed retrospectively.
Results: The age of patients at diagnosis ranged between 1 and 17 years
(mean age6,37±4,17years). 116 (46,4%) patients were female, 134 (53,6%)
were male. The follow up time ranged between 36-156 months. When patients
were stratified into risk groups based on ALL-BFM protocole 83 (33,2%)
patients were in standard risk group,127 (50,8%) patients were in median risk
group and 40 (16%) in high risk group. 97% of patients achieved complete
remission on the 33th day of induction therapy. During this 10-year follow-up
period 38 (15%) patients relapsed. 24(9,6%) patients developed bone marrow
relapse and 16 of these died because of the progression of the disease. 7
(2,8%) patients developed combined bone marrow and central nervous system
relapse and 6 of these died. 2 (0,8%) patients developed combined bone mar-
row and testicular relapse. 1 patient died. 4 (1,6%) patients developed isolat-
ed testicular relapse and all of them are still in remission. 1 (0,4%) patientde-
veloped retinal relapse and he’s in remission. 10 (4%) patients died during
induction therapy because of infections.56 events were recorded during the fol-
low-up period. 5-year event-free survival was 75,5±3%, 10-year event-free sur-
vival was 73,1±3,4%. 
Summary / Conclusion: Improvements in treatment protocols have been
associated with increased survival rates in children with acute lymphoblastic
leukemia.

B1214
IMPACT OF RISK FACTORS ON LONG-TERM OUTCOME IN 125 ADULT
ACUTE LYMPHOBLASTIC
L Tukic1*, D Stamatovic2, O Tarabar2, M Elez2, Z Tatomirovic2, B Zivanovic2,
B Cikota2, M Strnad2, O Radic2, B Balint2, A Zivanovic2, M Malesevic2
1Clinic of hematology, 2Military Medical Academy, Belgrade, Serbia

Background: Adult acute lymphoblastic leukemia (ALL) is often icurable
despite intensive chemotherapy with or without hematopoietic stem cell trans-
plantation (HSCT). Estimated overall long-term survival rate for adult ALL
patients (pts) is about 20-50%.
Aims: To present our results of treatment adult ALL and impact high risk fac-
tors on overall survival (OS).
Methods: Since January 1989 till February 2013, 125 (male 87, female 38) pts
with adult ALL were treated, average age was 30 years. Immunophenotype
were determined in 93 (B-ALL 64, T-ALL 29) and cytogenetic/molecular analy-
sis were succeeded in 62 pts. At the time of initial presentation: 34 pts were
older then 35 years, 30 pts had high white blood cells (WBC), 5 pts had CNS
involvement and 10 pts had Ph/bcr-abl+. Pts were treated with induction, con-

solidation and maintenance therapy under modified YU-ALL regimen for ″high
risk″ (82), HyperCVAD (21), LALA 94 (8), etc. (14). High risk pts was defined
by the presence of at least one of following factors: age > 35 years, WBC >
30x109/l (B-ALL) or 100x109/L (T-ALL), CNS involvement, more than 4 weeks
to achieve complete remission, and finding Ph+/bcr-abl+, t(4;11)+ or t(1;19)+.
Medicament prevention (without radiotherapy) of CNS disease was applied to
every pts under 50 years.
Results: Complete remission (CR) was achieved in 114 pts (delayed CR in 24).
Resistant to therapy were 5 pts (4.2%), 6 pts (4,8%) have died (2 early deaths,
2 before evaluation of remission, and 2 due to infective complications, 1 dur-
ing II induction, 1 in CR during of intensification, respectively). Maintenance
therapy (MT) was applied for 24-36 months in 69 pts. HSCT was done in 51
pts: allo in 34 pts (CR1 in 22, CR2 in8, and with partial response in 4 pts; 8/10
Ph/bcr-abl+ pts transplanted) and auto in 17 pts (CR1 11, CR2 5 and with
molecular relapse 1 pts). Relapses have occurred in 75 pts (65,8%) with medi-
an time of 9 months. Frequency of relapses were in pts on MT 71% (45/63) and
in HSCT pts 58,8% (30/51) or more exactly: in auto HSCT 76,5% (13/17) and
allo HSCT 50,2% (17/34) respectively. The secondary allo HSCT was done in
6 pts (2 are still alive). Long.term survival without relapses had 31/114 (27.2%)
pts; 10-years disease free survival in MT pts was 16.17±5%, auto HSCT pts
28.1±12%, and allo HSCT pts 33.1±11%. Uni- and multivariate analysis of
impact high risk factors on OS showed significance with respect to CR achieved
in 4 weeks (P=0.001), CNS involvement (P=0.01), and age (P=0.0176), while
cytogenetics and WBCs were without impact on OS in this cohort of pts. 
Summary / Conclusion: Results of our retrospective analysis are similar to the
others and confirms that treatment of adult ALL is unsatisfactory. Further inves-
tigations of biology ALL, new targeting therapy and better control of minimal
residual disease are necessary same as redefinition of traditional prognostic
factors and according to them we can decide to use intensive chemotherapy
with or without HSCT.

B1215
INFLUENCE OF SERUM CORTISOL LEVEL TO COLONY-FORMING EFFI-
CIENCY OF BONE MARROW STROMAL FIBROBLASTS AT CHILDREN
WITH ACUTE LYMPHOBLASTIC LEUKEMIA
V Bebeshko1, K Bruslova1*, L Panchenko1, N Tsvietkova1
1SF “National Scientific Center for Radiation Medicine of NMSA of Ukraine”,
Kiev, Ukraine
Background: It is known that application of corticosteroids promotes violation
of various origin fibroblasts function, including stromal fibroblasts.  Our previ-
ous data suggesting that low serum cortisol level in debut (SCL-D)) of acute
lymphoblastic leukemia (ALL) at children is accompanied by the worst progno-
sis in comparison with patients who had standard SCL in debut of acute
leukemia. 
Aims: To study the colony-forming efficiency of the bone marrow stromal fibrob-
lasts (CFE -F) at children with ALL taking into account SCL in the debute of dis-
ease (before start of the treatment) for prognosis of leukemia course
Methods: 55 children with ALL were under investigation. Prior to executing ALL
protocol treatment CFE of bone marrow stromal fibroblasts were studied in vit-
ro by A.Y. Fridenstein’s method in V.S. Astakhova’s modification (2000). SCL
before start of ALL treatment and overall survival (OS) of the patients were tak-
en into account.
Results: Mean value of CFE-F in children ALL debut was 9,3±2,5 for 105

mononuclear cells, in control group this index was 52,3±3,2 for 105 mononu-
clear cells. On that time 14/55 children with ALL had SCL-D<200nmol/l , the oth-
ers 41/55 had SCL-D>200nmol/l. Low CFE-F at children with ALL correlated
with SCL-D lower than 200 nmol/l (Mann-Whitney U=10 ) and these children
also demonstrated the excretion of calcium phosphates in urine raised by 2-
2,5 times and bone densitometry decreased by 20-25% from the standard.
Overall survival of ALL children with low SCL-D (<200nmol/ was 34,5±2,1
months, as at the standart value of SCL-D (483,4±11,5 nmol/l) OS of ALL chil-
dren was 76,1±2,2 months. 
Summary / Conclusion: Children with ALL who have SCL-D less than the 200
nmol/l also demonstrate lower CFE-F, shorter overall survival and osteoporo-
sis phenomena as compared with patients who had standard SCL-D. The
results give the chance to prognosticate ALL course at children taking into
account SCL-D.

B1216
EARLY T CELL PRECURSOR LEUKEMIA: INMUNOPHENOTYPE AND
CLINICAL CHARACTERISTICS OF A RARE AND AGGRESSIVE ALL-T
SUBTYPE. EXPERIENCE IN ONE CENTER
L López1,2*, B Boluda2, C Ortiz2, C Salazar2, L Cordon2, A Sempere2, L Senent2,
F Gomis2, M Perez2, M Sanz2
1Hematology, Complejo Hospitalario Metropolitano Dr. Arnulfo Arias Madrid ,
Panama, Panama, 2Hematology, Hospital Universitario y Politécnico La Fe,
Valencia, Spain

Background: Currently there is special interest in the uncommon subtype of
acute lymphoblastic leukemia T (ALL-T) known as early T-cell precursor leukemia
(ETP). This has a particular inmunophenotype (CD1a-, CD5+dim, CD4-, CD8-,
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and at least one myeloid or stem cell marker) that allows the distinction between
other leukemias and confirms their intrathymic origin. However, their myeloid anti-
gen expression could confuse them with biphenotypic leukemias. The main clini-
cal characteristic is bad prognosis with poor response to treatment. Some genet-
ic alterations have been related to ETP, but it is not yet identified a defined pattern;
this has been analyzed mostly in children and there is few data available in adults.
Aims: Our goal is to identify ALL-T patients with ETP profile by inmunopheno-
type characteristics and correlate it with clinical course: overall survival (OS),
event free survival (EFS), relapse free survival (RFS) and mortality rate (MR).
Methods: We reviewed data from 164 patients with ALL-T and biphenotypic
leukemias diagnosis from Hospital La Fe Hospital in Valencia Spain from 1990
until January 2013. The clinical presentation was obtained from clinical records.
The OS, EFS, MR were calculated using SPSS Statistic 17.0.
Results: There were identified 6 patients (3,6%) with ETP profile. Five cases
expressed stem cell antigens and all of them at least one myeloid marker. Four
patients (67%) met the EGIL (European Group for the Immunological Charac-
terization of Leukemia) criteria for biphenotypic leukemia. The mean age was
24 years old (9 months to 63 years) and there was no gender predominance.
Peripheral white blood count and bone marrow blast percentage average at
diagnosis were 49.2x103 cell/µL and 80% respectively. Two patients present-
ed extramedular disease. No common genetic or molecular alterations were
identified. The OS and EFS average were 11.8 months and 9.9 months respec-
tively. In patients responding to induction therapy RFS was 3 months. Two
patients had positive minimal residual disease >0.5% and they relapsed. All cas-
es needed at least one reinduction and mortality rate was 83%.
Summary / Conclusion: ETP ALL-T is a rare subtype of ALL-T with specific
characteristics. The outcomes are often unfavorable despite of aggressive treat-
ment. The identification of this specific immunophenotype allow an accurate
diagnosis. It would be necessary a multicenter study for the complete evalua-
tion of the biological behavior of this entity to offer a targeted treatment.

B1217
CMV REACTIVATION IN ACUTE LYMPHOBLASTIC LEUKEMIA PH POSI-
TIVE IN TREATMENT WITH DASATINIB
E Mazo1*, G Julio1, M Callejas1, M Rubio1, M Calero1, J Fernandez1, F Car-
retero1, T Pascual1, N Curto1, E Flores1, C Casco1 Carmen B De Ozalla1
1Hematology, Hospital Universitario Príncipe de Asturias, Alcala de Henares,
Spain

Background: Dasatinib, a potent tirosine multikinase inhibitor targeting to a
ABL and SCR ,among others, has transformed the treatment of chronic myeloid
leukemia (CML) and Acute Lymphoblastic Leukemia Ph positive (Ph+ ALL).
However, the information on infectious complications associated with its use is
limited. Preliminary studies have reported 7% to mainly viral infections in
patients with Ph + ALL who receive high doses of steroids.  
Aims: To analyze the incidence of CMV reactivation during dasatinib treatment
in Ph+ ALL patients 
Methods: Between January 2012 and February 2013, we treated 3 Ph+ ALL
patients with dasatinib and poli-chemotherapy according to PETHEMA LAL-070
protocol. In order to rule out CMV infection, we tested CMV antigenemia/PCR
in patients with fever of unknown origin (FUO). 
Results: We found one patient with CMV rectivation during dasatinib treat-
ment in Ph+ ALL. An increased in number of LGL wasn´t observed. A56 year-
old woman diagnosed with (Ph + ALL) started induction treatment as PETHE-
MA LAL-070 protocol, for over 55 years-old. The fifth day of treatment was con-
firmed positive by FISH ( Bcr-Abl) and Imatinib therapy started at 200mg daily
day (doses of imatinib were reduced to 50% for acute liver failure (ALF), DXM
10mg/m2 per 2 days a week, VCR 1mg/week, TIT weekly x 3 doses. As severe
deterioration of liver function tests for probable liver infiltrative, we began poly-
QT with: Ciclofosfamide 20mg/m2/day for 5 days, prednisone 60 mg/m2/day for
21 days, VCR 1 mg weekly, Daunorubicine 15mg/m2 weekly. At day +8, for
improvement of liver, the patient started imatinib 400mg daily, achievedat 3
weeks, Morphologic Complete Remission (MCR), Complete Cytogenetic
Response (CCyR), absence of the transcript bcr/abl p210 and p 190 by real-
time quantitative polymerase chain reaction análisis and persistent minimal
residual disease (0.6%), which initiated maintenance therapy with mercaptop-
urine 50 mg/m2, methotrexate 20 mg/m2/week and Dasatinib 70 mg/12h. In Day
+21 of treatment, presented fever of 38° C, diarrhea, pancytopenia, cholesta-
sis and cytolysis. The fever and diarrhea persisted with progressive worsening
liver functions so we requested antigenemia and PCR CMV in blood, that result-
ed positive. The immunophenotype blood was normal without increase in num-
ber of LGL. As a result we started treatment with oral valganciclovir with clini-
cal improvement, negativization antigenemia/PCR for CMV and progressive
improvement of the Liver tests. As the diarrhea persist, we did a colonoscopy
with biopsy result negative for CMV. Given the absence of fever, normalization
of blood counts and improvement of Liver function, decided control consulta-
tion and increasing doses of imatinib. 
Summary / Conclusion: Dasatinib presented in vitro Immunosuppression of
T and NK cells. Some patients with leukemia treated with dasatinib, develop
LGL cell expansion. Which is associated with a better therapeutic response,
however, may be linked to a reactivation of CMV. The findings suggest that
cytomegalovirus screening should be routinely in patients treated with dasatinib. 

B1218
ACUTE LYMPHOBLASTIC LEUKEMIA OF HIGH AND INTERMEDIATE
RISK. SINGLE CENTER EXPERIENCE SINCE 2000
J Loscertales1*, B Quereda1, N Acedo1, M Cuadrado1, A Figuera1, V de Soria1,
B Aguado1, A Alegre1
1Hematology, Hospital Universitario de La Princesa, Madrid, Spain

Background: It is generally considered that adult patients with Acute Lym-
phoblastic Leukemia (ALL) reached only limited results after current BFM-based
chemotherapy programs, especially those with age over 50.
Aims: We wanted to learn from our single center experience in the treatment
of adult patients with ALL.
Methods: Between 2000 and 2012, 56 consecutive patients were diagnosed
of ALL in our center. 46 cases were considered high risk, being the rest inter-
mediate risk. Median age at diagnosis was 40 (range: 13-89). There were 29
women and 27 men. 7% were of T lineage, being the other 93% of B lineage.
Among these, most frequent type was B common (41%), followed by preB
(21.4%) and proB ALL (12.5%), with the rest being biphenotypic leukemias.
Burkitt/Burkitt like ALL were excluded from this analysis. At diagnosis, 31% of
cases had a white cell count over 30x109/L. Protocols mainly used were
PETHEMA versions of 1993 and 2003 (for high risk) and 1996 (for intermedi-
ate risk).
Results: Complete remission (CR) were reached in 94% of cases. 30 out of
these 52 responding patients eventually relapsed. Progression free survival
(PFS) was 58% at 1 year and 42% at 2 years. Median overall survival (OS) was
5 years. 37% and 12% had OS over 5 and over 10 years, respectively. 12 of
the 30 relapsed patients had OS over 5 years, with a median OS of 4.7 years.
OS for high-risk patients treated with PETHEMA 1993 protocol was over 10
years in 57% of cases, while 46% for the same population treated with 2003
protocol. Intermediate ALL cases had a median OS of 5 years.
Summary / Conclusion: Despite the small numbers, and a potential positive
selection bias for a referral center, we found better results for ALL patients treat-
ed with conventional chemotherapy BFM-based programs, than the ones pre-
viously published for our global national group. Of note, quite elderly ALL
patients can be long term survivors.

B1219
CYTOCHROME P450 3A4(CYP3A4) GENE POLYMORPHISM AMONG
EGYPTIAN CHILDREN WITH ACUTE LYMPHOBLASTIC LEUKEMIA
N Elbarbary1*, M Abo-El-Asrar 1, G Thabet 2, N Elrazik 1
1Department of Pediatrics, Ain Shams University, 2Department of Clinical
Pathology, National Cancer Institute, Cairo, Egypt

Background: Acute lymphoblastic leukemia (ALL) is the most common pedi-
atric cancer with a cure rate of approximately 80%.Relapse occurs despite
treatment stratification based on clinical criteria . Cytochrome P450, family3,
subfamily A, polypeptide 4(CYP3A4), a member of the cytochrome P450 mixed-
function oxidase system, is the most abundant hepatic and intestinal P450
enzyme and is involved in the metabolism of more than 50% of all drugs used
in humans including glucocorticoids such as dexamethasone, phenobarbital,
and anticancer drugs . Interindividual variation in drug metabolism is a compli-
cating factor in pharmacotherapy.
Aims: The aim of this study was to clarify the characteristic distribution patterns
of the genotype of CYP3A4*1B in Egyptian children with ALL and in healthy con-
trol, and then explore whether the polymorphism of CYP3A4 is related to vul-
nerability to childhood leukemia and the development of relapse , secondary
malignancy and chemotherapy induced toxicity.
Methods: Patients were subjected to full history taking with special stress on
age, type of chemotherapy and their doses, then complete physical examina-
tion, laboratory assessment with adequate volume of venous blood was with-
drawn from each patient and control for determination of liver, kidney functions,
complete blood picture and bone marrow aspirate at day15,42 and 49. 
PCR-RFLP and DNA sequencing was applied to assay genotypes of CYP3A4
in 67 Egyptian ALL children and 72 healthy children, then the difference of phe-
notypes and genotypes of CYP3A4 was compared between these two groups.
Results: In 72 healthy children, only two children were heterozygote genotype
of CYP3A4*1B, others were all in wild type(n=70) and non in variant type,the
percentages of genotypes were as follows: 2.8% for heterozygote, 97.2% for
wild type and 0.0% for the variant type respectively. While in 67 children with
acute lymphoblastic leukemia, eight children had (11.8%) heterozygotic geno-
type of CYP3A4*1B, one (1.5%) ALL child was homozygote genotype and 58
(86.6%) in wild type respectively. A significantly higher prevalence of the het-
erozygote polymorphic variant CYP3A4-A-290G (CYP3A4*1B) gene in ALL
cases, when compared with controls (11.9% vs. 2.8%,P=0.000).Eight patients
with heterozygote genotype developed complete remission at day 15 bone
marrow aspirate while 56patints with wild genotype developed complete remis-
sion at day 15 bone marrow aspirate and two patients with wild type developed
partial remission and one patient with variant type developed partial
remission(P=0.000). In wild type group ; one patient developed relapse and
another one developed secondary malignancy as biphenotypic
leukemia(P=0.92). We could not find any association between CYP3A41*B
polymorphism and other risk factors like age at diagnosis (P=0.500), initial total
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leukocyte count (P=0.695), LDH (P=0.152),gender (P=0.468), clinical risk
degree (P=0.238), immunophenotyping (P=0.746) and FAB classification
(P=0.298).None of the patients developed symptoms or signs of toxicity  from
Vincristine, Adriamycin and VP16 .
Summary / Conclusion: Mutation frequency of CYP3A4*1B in children with
ALL was higher than that of in healthy control, thus it could interfere with the
leukemogenesis in Egyptian children but not the risk of relapse or secondary
malignancy.

B1220
THE SERUM TRAIL AND TRAIL LIGAND ON THE APOPITOTIC PATHWAY
IN CHILDHOOD ACUTE LEUKEMIAS
B Antmen1, Z Haytoglu1, I Sasmaz1*, B Karagun1, Y Kilinc1
1Pediatric Hematology, Cukurova University, Adana, Turkey

Background: In leukemias and malignant tumors the balance and interaction
between apoptosis and cell proliferation is dysregulated. Many types of can-
cer cells have tumor necrosis factor related apoptosis inducing ligand (TRAIL)
on their cell membran surfaces. Targeting the cell extrinsic pathway which trig-
gers p-53 independent apoptosis offers a unique therapeutic stragety to induce
apoptosis in only cancer cells thus prevents the damage of healthy cells. TRAIL
induces apoptosis with its receptors TRAIL-R1, TRAIL-R2 however apoptosis
can not be induceed by receptors TRAIL R-3 and TRAIL-R4. There are many
trials to search the correlation between leukemia and apoptotic pathway dis-
orders.
Aims: In this study we determined the seum levels of TRAIL and TRAIL recep-
tors (TRAIL-R1, TRAIL-R2, TRAIL-R3, TRAIL-R4 ) in acute childhood
leukemias at diagnose. We aimed to determine the relation between the lev-
els of soluble TRAIL and TRAIL receptors and patient’s survey, clinical param-
eters.
Methods: The study was performed in pediatric hematology and pediatric oncol-
ogy department of Çukurova University Medical Faculty between October 2009
and July 2010. Twenty-three cases with ALL at the ages of 9 months-12 year 8
months and fourtteen cases with AML at the ages of 9 days-19 years are includ-
ed in this study. The age distrubition of the control group varied 3 months-17 years
consisted of twenty-one healty children with similar sex and age were included
into the study. In this study we investigated serum TRAIL and TRAIL receptor lev-
els a by using ELISA method and device elisa plate reader.
Results: The comparison of the average values of the TRAIL levels in acute
leukemia patients and control group have shown that patients with leukemia
have low soluble TRAIL levels (P=0.002) (P<0.05). The comparison of the
average values of the TRAIL levels in ALL and AML patients have shown no
difference (P>0.05). In patients with HRG of ALL have shown low soluble TRAIL
levels (P=0.08) (P<0.05). In patients with CALLA- B ALL have shown low sol-
uble TRAIL levels (P=0.04) (P<0.05). Children with acute leukemias (ALL, AML)
who died during treatment have shown low levels of serum TRAIL (P=0.04)
(P<0.05).The patients with AML who survived have shown high levels of serum
TRAIL-R1 (P=0.03) (P<0.05). In ALL group we found high levels of TRAIL-R3
(P=0.04) (P<0.05).
Summary / Conclusion: This study indicate that children with leukemias (AML,
ALL) have low levels of soluble TRAIL. In children with HRG ALL and CALLA-
B ALL have low levels of soluble TRAIL. These results indicate that apoptosis
may not be induced in this two groups which have poor prognosis. In ALL
patients the receptor TRAIL-R3 levels were high. The low levels of sTRAIL and
high levels of TRAIL-R3 decoy receeptors suggest that apoptosis can not be
induced and this may be related in the pathogenesis of ALL. We found high
serum TRAIL-R1 levels in AML patients who survived. As a result, soluble
TRAIL and TRAIL receptors might play a role in leukomegenesis. However
many investigations are needed involving determined inner cell mRNA levels
and cell surface levels of TRAIL and TRAIL receptors to suggest soluble
TRAIL’s and TRAIL receptor’s role in leukomegenesis.

B1221
LOW PLATELET COUNTS AS A PROGNOSTIC MARKER IN ALL TREAT-
MENT IN PLACE OF MRD IN COUNTRIES WITH LIMITED FINANCIAL
RESOURCES
T Celkan1*, A Koka1, N Ozdemir1, G Tuysuz1, H Apak1, E Erginoz1
1Pediatric Hematology-Oncology, Istanbul University, Cerrahpasa Medical Fac-
ulty, Istanbul, Turkey

Background: The evaluate children treated for their ALL by BFM protocols.
Aims: The aim of this study was to improve our therapeutic risk stratification
in trials which no MRD analyses were done. For this purpose, we used periph-
eral blood counts being cheap and non-invasive. 
Methods: There were 242 newly diagnosed non B-ALL patients enrolled into
this retrospective study, during January 1995 to January 2012 and if they had
enough data in their documentation.
Results: The median age was6,18y ±3,75years (8 month- 17 years). The 59,4’ü
% of the group were boys. (boys /girls 1,46). The mean leucocyte count at
admission was 37.000/mm3 (200-285.000/mm3). CNS involvement was posi-
tive in %7,7 at the time of the diagnosis. T-cell immunophenotype was shown

in11,8% of patients. Genotypically t(12;21), t(9;22) and t(1,19) were positive in
%8, %3 and %3 of patients, respectively. The overall survival of the B-ALL
patients was %813,1,  while that of the T-ALL patients was %62,2 12,4 (p:0.007).
The EFS of the patients who had CNS involvement was %47,6 , lower than the
ones who had not(p:0,0001). The OS and EFS of the whole group was 74,83,9
and 743,1 respectively, while EFS ratios for boys 72% and girls 80.5%
(p:0.728).The OS and EFS were lower as the age increase (>10 years OS and
EFS were 59,98,4 and 57,4 (p:0,001)) except <1 year ( OS and EFS 37,5 28,6).
Being a high risk patient was significantly associated with X3 relaps and X7 exi-
tus ( OS 22,7 9,1and EFS 27,6 (p:0,0001). Clinically having paleness corralat-
ed with improved prognosis ( + paleness 88 %4 , (p:0,026) . In our cohort bone
involvement was a component of B cell leukemia. Having splenomegaly,
hepatomegaly, t (9,22), CNS involvement (CNS leukemia increased exitus risk
X4 times), higher Hb and WBC counts  at diagnosis were related with poorer
treatment results. ( WBC >100.000 /mm3 OS %53,7 12,8 (p:0.028); .Hb >8g/dl
and T-ALL patients’ OS 44,4 13,5 (p.0,01). Although the platelet counts at diag-
nosis had no prognostic value, the counts at 15 and 33th day of treatment sig-
nificantly associated with treatment outcome. Patients whose platelet count at
15 and 33th days were <50.000/mm3 had higher risk for exitus (respectively
X3 and X7), and had lower OS p:0,008, p:0,0001). Thrombocytopenia usually
goes parallel with neutropenia and monocytopenia. The blast count at 15 and
33 day were a reliable prognostic marker as if the blasts were >%5 OS 35,8
15,9 and 0 % while patients with blasts
Summary / Conclusion: Childhood ALL treatment results have reached great
improvements in the MRD era. The potential benefit of simple methods such
as full blood count and clinical findings, can predict us the outcome. The most
striking and important finding of our study is probably the strong association of
platelet counts with the prognosis. Having a platelet count less than
50.000/mm3 at the 15 and 33th day of treatment, was associated with high
mortality(p:0,0001)and  this count would be easily used just for a marker  in
countries with limited financial resources where MRD is not avaliable.

B1222
TREATMENT EFFICACY IN PATIENTS WITH ALL UNDER 1 YEAR
ENROLLED IN A CLINICAL TRIAL MLL-BABY IS STRONGLY ASSOCIAT-
ED WITH TREATING CLINIC EXPERIENCE IN INFANTS CARE
L Fechina1*, E Shorikov1, O Streneva2, O Khlebnikova1, G Tsaur2, L Saveliev3,
A Popov2, D Litvinov4, N Myakova4, K Kondratchik5, D Peregudov6, A Shamar-
dina7, E Boichenko8, N Ponomareva 9, E Lapotentova 10, O Aleinikova10, A
Karachunsky4, A Roumiantsev4
1Pediatric Oncology and Hematology, Regional Children’s Hospital, 2Pediatric
Oncology and Hematology, Research Institute of Cells Technologies, 3Pediatric
Oncology and Hematology, Ural State Medical Academy, Ekaterinburg, 4Pedi-
atric Oncology and Hematology, Federal Research Center of Pediatric Hema-
tology, Oncology and Immunology, 5Pediatric Oncology and Hematology, Moro-
zov’s City Hospital, Moscow, 6Pediatric Oncology and Hematology, Regional
Oncology Hospital, Balashikha, 7Pediatric Oncology and Hematology, Region-
al Children’s Hospital, N. Novgorod, 8Pediatric Oncology and Hematology, City
Children’s Hospital1, St. Petersburg, 9Pediatric Oncology and Hematology,
Russian State Children’s Hospital, Moscow, Russian Federation, 10Pediatric
Oncology and Hematology, State Center of Pediatric Oncology and Hematol-
ogy, Minsk, Belarus

Background: Prognosis in patients (pts.) under 1 year with acute lymphoblas-
tic leukemia (ALL) is determined not only by the particular MLL-rearrangement,
but by number of working together proven risk-factors. Quality of medical care
provided by the experienced staff, also plays the important role in outcome of
treating babies and might be taken into account with other factors influencing
on the prognosis.
Aims: To estimate treatment related outcome in two groups of infants treated
with ATRA containing MLL-Baby Protocol either in well-, or less experienced
and/or small clinics of Russia and Belarus. To determine main cause of treat-
ment failures in both cohorts.
Methods: MLL-Baby Protocol intended for infants’ ALL treatment is widely
applied chemotherapy regimen in Russia and Belarus. 20 clinics are participat-
ing in this trial nowaday. From July 2003 to November 2012–59(71%) out of 83
newly diagnosed pts. were treated in 5 well experienced oncological and hema-
tological departments (Group 1), the rest 24(29%) pts.–in 15 small and/or less
experienced clinical wards (Group 2). MLL-Baby Protocol design has been
previously introduced at the EHA Meetings 2008-2012. The chemotherapy reg-
imens and initial characteristics of pts.: age, gender, initial WBC, CNS status,
proportion and type of MLL-rearrangements were equal in both groups, except
immunophenotype – BI-46,5% in Group 1 vs. BI-75% in Group 2 (P=0.01).
Results: 4(6,7%) out of 59 and 4(16,6%) out of 24 pts. died during remission
induction (P=0,16); 54(91%) and 20(83,3%) achieved CR (P=0,27); 14(25%)
and 6(25%) relapsed (P=0,9) in Groups 1 and 2 respectively. Only 1(1,6%)
infant from Group 1 with T-ALL and Sil/Tal microdel1p did not respond to the
therapy. In contrast 2(3,3%) in Group 1vs. 6(25%) in Group 2 (P=0,002) died
in complete remission due to the treatment related complications. Survival esti-
mates differ significantly – EFS are 0,62±0,06 vs. 0,28±0,09 (P=0,007); DFS
are 0,68±0,06 vs. 0,34±0,11 (P=0,01) and OS are 0,66±0,06 vs. 0,42±0,1
(P=0,02) in Groups 1 and 2 respectively; while RFS: 0,71±0,06 and 0,52±0,14
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(P=0,37) and cumulative incidence of relapse (CIR): 0,47±0,02 and 0,28±0,04
(P=0,33) in Group 1 and Group 2 did not achieve the statistical significance. At
present time 38(64,4%) from Group 1 and 8(33,3%) pts. from Group 2 are stay-
ing in CCR (P=0,009). In univariate analysis the following parameters influ-
enced negatively on EFS: age of pts. <6 months (P=0,0002); MLL-status
(P=0,001); Group of treatment (P=0,007) and Day8 response (P=0,01). Multi-
variate Cox-regression analysis confirmed the significant negative impact on
EFS: age <6 months with HR2,70 (95% CI1,21-6,04) P=0,01 and Group (place
of treatment) – HR2,64 (95% CI1,30-5,35) P=0,007 (Table 1)
Summary / Conclusion: Patients from Group1, treated by well experienced
team have significantly better survival rates: EFS, DFS and OS, comparing to
the patients from Group 2 treated in less experienced and/or small clinics,
because of the different treatment related mortality rates in complete remission.
Well experienced staff in infants care and clinic reliable infrastructure significant-
ly improved patients’ outcome. Place of treatment and quality of medical care
should be considered as an addtional prognostic factor. Similar RFS and cumu-
lative incidence of the relapses in both Groups demonstrate the efficacy of
MLL-Baby Protocol in the relapse prevention, despite of the treating clinic expe-
rience in infants care.

B1223
INFECTIONS DURING INDUCTION OF REMISSION IN CHILDREN WITH
ACUTE LYMPHOBLASTIC LEUKEMIA AND LYMPHOBLASTIC LYM-
PHOMA- COMPARATIVE STUDY
K Martinova1*, B Coneska1, S Kocheva 1, A Jovanovska1, E Bojadgieva2
1Hematology and Oncology, University Children’s Hospital, Skopje, 2Faculty of
Medical Sciences, University Goce Delcev, Stip, Macedonia, The Former
Yugoslav Republic Of

Background: Acute lymphoblastic leukemia (ALL) and lymphoblastic lym-
phoma (LL) are very similar diseases and in most treatments they are treated
according to same or very similar protocols. Infection is an important compli-
cation and cause of death in children receiving highly myelosuppressive
chemotherapy for treatment of ALL and LL. Many children experience one or
more infectious complications during treatment.
Aims: To compare the characteristics of infective episodes in children with
acute lymphoblastic leukemia and lymphoblastic lymphoma in primo induction
treatment.
Methods: Objective of this study were 55 patients with ALL and 19 patients with
LL aged1,1 to 15 years who were treated according to BFM-ALL-95 and BFM-
NHL-95 protocol between January 2000 and December 2007 at the Universi-
ty Children’s Hospital in Skopje. We explored the characteristics of infective
episodes together with the causative pathogens, the episodes of febrile neu-
tropenia (FN), the length of antibiotic treatments and treatments with G-CSF. 
Results: Altogether during primoinduction treatment 132 and 35 infective
episodes were detected in the patients with ALL and LL respectively. Regard-
ing to the pathogens, 102 (77,30%) versus 32 (91,43%) were bacterial, 20
(15,15%) versus 1 (2,86%) were viral and 10 (7,58%) versus 2 (5,71%) were
fungal in the two evaluated groups of patients. There is a slight predominance
of Gram-positive bacteria in both groups: 42 (51,85%) gram (+) versus 34
(41,97%) gram(-) infective episodes in ALL group and 16 (55,17%) versus 13
(44,82%) in LL group of patients. Different microorganisms were isolated with
Strept. pneumoniae, Staph. aureus, Hemoph. inf. and Klebsiella spp. account-
ing above 80% in both groups. Febrile neutropenia was observed in 16 (29,1%)
patients in ALL group and in 8 (42,1%) in the LL group. The infections were treat-
ed with antibiotic treatment in average of 23,69±12,67 and 15,39±11,93 days
in the patients with ALL and LL respectively. The number of treatments with G-
CSF was 397 or about 7,22±4,79 for ALL patients and 172 or 9,56±7,66 for
patients with LL.
Summary / Conclusion: Evaluation of the characteristics of infective episodes
between two evaluated groups of patients with ALL and LL presented a differ-
ence just in the length of antibiotic treatment (longer in ALL patients). This dif-
ference is with statistical significance (P=0,0169). No difference in the number
of infective episodes, neither in causative pathogens, the episodes of FN and
the treatments with G-CSF was observed.

Acute myeloid leukemia - Biology

B1224
PROLIFERATION OF ACUTE MYELOGENOUS BLASTS AS EFFECT OF
DIFFERENT CYTOKINES CAN BE USED TO IDENTIFIED PATIENT AND
CYTOKINE SUBSETS ALSO BY GENE EXPRESSION PROFILES
H Reikvam1*, A Margrete Øyan2, K Kalland2, R Hovland3, K Hatfield1, Ø
Bruserud1
1Institute Of Medicine, University Of Bergen, 2The Gade Institute, 3Centre of
Medical Genetics and Molecular Medicine, Bergen, Norway
 Background: Acute myeloid leukemia (AML) is a heterogeneous group of
hematopoietic disorders characterized by bone marrow accumulation of imma-
ture leukemic cells. Uncontrolled proliferation of blasts is a hallmark of AML.
Several cytokines can function as growth factors for AML blasts, and abnormal-
ities of cytokine and growth factor signalling pathways are characteristic for
AML
Aims: We investigated proliferation features of two different groups of AML
patients, to further use the findings for classification of patients and linked them
to distinct gene expression profiles.
Methods: AML cells were cultured in standard in vitro condition in the absence
or presence of seven given cytokines; stem cell factor (SCF), granulocyte-
macrophage colony stimulating factor (GM-CSF), granulocyte colony stimulat-
ing factor (G-CSF), macrophage colony stimulating factor (M-CSF), FLT3-lig-
and (FLT3-L), interleukin 3 (IL-3) and interleukin 1β (IL-1β). The two groups con-
tained 40 (group I cohort) and 54 (group II cohort) patients respectively. Prolif-
eration rates were detected after seven days by 3H-incorporation assay. Results
were used to classify patients by clustering models. Results were compared
with microarray experiments performed using the Illumina iScan Reader.
Results: All cytokines gave increased proliferation rates of AML blasts com-
pared to blasts cultured in the absence of cytokines (P>0.001). By an unsuper-
vised hierarchical cluster model we identified three main patient clusters based
on cytokine dependent proliferation (i) high proliferation rates both in the pres-
ence and absence of cytokines, (ii) high proliferation rates in the presence of
cytokines, but low proliferation without cytokines, (iii) lower proliferation rates
with or without cytokines. The high proliferation clusters were characterized by
high expression of CD34 and low frequency of the NPM1 mutations combined
with lack off the FLT3 mutation. To further explore the differences between
patients with high proliferation rates (i) and patients with low proliferation rates
(ii and iii). Gene expression data were obtained for 32 patients belonging to the
group I cohort. Of these 32 patients, 13 belonged to the high proliferation clus-
ter (i) and 19 to low proliferation clusters (ii). ANOVA analysis was performed
to identify genes to be differently expressed between the high proliferative
group and the low proliferative group. Gene ontology allowed us to identified
different terms/pathways which were differentially expressed between high and
low proliferative AML cells. For group II cohort we examined genes differential-
ly expressed between the high proliferative patients and the low proliferative
patients only among patients harbouring the FLT3-ITD mutations. 16 patients
were identified; ten in the high proliferative group and six in the low prolifera-
tive group. We identified 10 genes up-regulated in the high proliferative group
and seven genes up-regulated in the low proliferative group. The genes were
classified according to GO-annotations, and it is noteworthy that three genes
belonged to the ubiquitin-proteasome pathway in addition to the cytokine stim-
ulation factor EIF4E3.
Summary / Conclusion: In vitro proliferation varies considerably among AML
blasts, and can be used to subclassify patients. Gene expression profiles can
be used to identifying genes involved in AML cell proliferation.

B1225
DIFFERENTIAL EXPRESSION OF NEW METNASE (SETMAR) TRAN-
SCRIPT VARIANTS IN HEMATOLOGICAL CANCERS- INCREASE IN AML
PATIENTS
D Jeyaratnam1*, M Hansen1, J Jørgensen1, H Ommen1, P Hokland1, C Nyvold1
1Department of Hematology, Aarhus University Hospital, Aarhus, Denmark

Background: Evolutionary, the Metnase gene, also known as SETMAR and
present in several transcript variants, is regarded as a unique fusion protein con-
sisting of SET- and Transpose domains. While it functions as a human DNA
repair protein it has previously also been shown to suppress experimentally
induced chromosomal translocation in mice (Wray et al, CanGenCyt, 2010). In
addition, high expression of Metnase leads to resistance to Topoisomerase IIα
inhibitors, especially VP-16 generally used as a chemotherapeutic drug in can-
cers. By qPCR targeting all known transcript variants of Metnase we have
shown that the gene is over-expressed in acute myeloid leukemia (AML).
Aims: We hypothesized that patients without a chromosomal translocation
(AMLTNeg) had an increased level of Metnase mRNA expression compared to
patients harboring a chromosomal translocation (AMLTPos). In addition, we
wished to quantify the expression of the different Metnase transcript variants
in AMLTNeg, in AMLTPos, in mantle cell lymphoma (MCL) harboring the t(11;14)
translocation, and in healthy individuals. 
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Methods: PCR using primers located in exon 1 and exon 3 of Metnase target-
ed cDNA from peripheral blood (PB) of diagnostic AML samples. The PCR-
products were cloned into a plasmid vector, in order to separate the different
transcript variants, and subsequently Sanger sequenced. Specific qPCR
assays spanning exon-exon junctions were designed for each of the identified
variants. All samples were normalized to the cell line Granta-519, thereby defin-
ing the Metnase levels in Granta-519 as 1. Beta-2-microglobulin and beta-glu-
curonidase were used as reference genes. Samples with Cq > 40 were defined
as negative.

Results: Three already known (NM_006515, NM_001243723, and
NR_075073, previously numbered I, II and V)) and three novel (here denomi-
nated A, B and C) transcript variants were identified. Variant I harbored the full
length transcript, variant II had lacked the central part of exon2, variant A was
found to have whole exon 2 spliced out, variant B harbored a deletion of the
first part of exon2, variant V also had a deletion of the first part of exon 2 but
was 20 base pair longer than variant B, and variant C encompassed a deletion
internally in exon 2 but different from variant II. We observed a heterogeneous
pattern of expression in healthy individuals and patients. Thus, while variants
I, A, B and V were expressed in all selected subgroups of patients, variant II
was only expressed in 11/15 healthy individuals, 26/26 AMLTNeg, 12/13 AMLT-
Pos and 6/9 MCL patients. Finally, variant C was only expressed in 7/15 in
healthy individuals, 24/26 AMLTneg, 10/13 in AMLTPos and 2/9 MCL patients
(see fig. 1 for AMLTNeg and AMLTPos comparison). All variants were significant-
ly increased in the AMLTNeg group when compared to healthy individuals
(P<0.0001, Figure 1), while only variant I, II, A and C were so in AMLTPos

patients. When comparing the expression in the AMLTNeg and AMLTPos groups
we found a significant higher expression in AMLTNeg for transcript variants A
(P=0.0392) and B (P=0.0408). Interestingly, the expression pattern in MCL did
not differ from that seen in healthy individuals.
Summary / Conclusion: We have identified three novel transcript variants of
Metnase and designed specific qPCR assays targeting all six identified tran-
script variants of Metnase. All three new transcript variants can lead to non-
functional proteins, if translated, and thereby non-functional as a DNA repair
proteins. A significantly higher expression of Metnase in AML compared to
healthy individuals was found. We propose that the determination of Metnase
transcript variants expression could be of importance for the occurrence of
chromosomal aberrations in AML. Further studies are needed to clarify the role
of those transcript variants in hematological malignancies and to evaluate how
patients with high expression of Metnase respond to treatment in particular
Topoisomerase IIα inhibitors.

B1226
NEWLY DIAGNOSED ADULT AML AND MPAL PATIENTS FREQUENTLY
SHOW CLONAL RESIDUAL HEMATOPOIESIS
C Fernandez-Gimenez1*, M Santos-Silva2, A López1, S Matarraz1, M Jara-
Acevedo1, L Gutierrez1, M Sánchez1, C Cervero3, O Gutierrez4, N González5,
C Salvador-Osuna6, A Orfao1
1Department of Medicine and Service of Cytometry, IBSAL and Centro de
Investigación del Cáncer (IBMCC USAL-CSIC), University Hospital of Salaman-
ca and University of Salamanca, Salamanca, Spain, 2Laboratório de Oncolo-
gia Experimental e Hemopatias do Departamento de Análises Clínicas, Univer-
sidade Federal de Santa Catarina, Santa Catarina, Brazil, 3Hematology Depart-
ment, , Hospital General Virgen de la Luz, Cuenca, 4Hematology Department,,
Hospital Rio Hortega, Valladolid, 5Hematology Department,, Hospital Obispo
Polanco, Teruel, 6Hematology Department,, University Hospital Miguel Servet,
Zaragoza, Spain

Background: The current WHO classification of myeloid neoplasms identifies
three major subgroups of heterogeneous diseases, -acute myeloid leukemia

(AML), myelodysplastic syndromes (MDS) and myeloproliferative neoplasms
(MPN) - with a significant degree of overlap among them. Within AML, disease
heterogeneity translates into six major subgroups each of which still contains
several specific diagnostic entities, being of utmost clinical relevance because
of their distinct prognosis. Among cases classified as de novo AML, a signifi-
cant percentage of patients show AML with myelodysplasia related changes,
representing a unique poor-prognosis WHO category of the disease, independ-
ently of the lineage and cytogenetic alterations of myeloid blast cells. Overall,
these criteria confirm the clinical relevance of the presence of MDS-associat-
ed features in AML, for unequivocal differential diagnosis among de novo AML,
secondary AML and AML with myelodysplastia related changes, that reflects
the presence of an underlying clonal disorder of residual hematopoiesis, fact
that at present, neither cytomorphology nor cytogenetics alone is sensitive
enough to assess in every de novo AML patient.
Aims: To investigated the existence of an underlying clonal disorder of resid-
ual mature/maturing neutrophils, monocytes and NRC in the BM of de novo
AML patients.To investigate the potential association between the molecular
findings and both dysplastic features by cytomorphology and altered
immunophenotypes by multiparameter flow cytometry.
Methods: iFISH studies, immunophenotypic studies, HUMARA assay (in
female cases) and presence of KIT mutation was performed on FACS-purified
cell populations from newly-diagnosed AML and MPAL patients
Results: The clonal nature of blast cells was demonstrated in all (59/59; 100%)
newly-diagnosed AML and MPAL patients analyzed, meanwhile clonality of
residual BM compartments of mature/maturing neutrophils and monocytic cells
and/or NRBC was confirmed for at least one of these three cell compartments
in most newly-diagnosed AML and MPAL cases (49/59; 83%).
No statistically significant differences were observed as regards the distribu-
tion of cases with clonal vs. non-clonal residual hematopoiesis among the dif-
ferent diagnostic subgroups of newly-diagnosed AML.
Residual BM mature/maturing granulomonocytic and NRBC showed aberrant
phenotypes -similar to those recurrently described for MDS- in 52/58 cases
(90%). Accordingly, immunophenotypically altered neutrophils, monocytes and
NRBC were found in 51/58 (88%), 38/52 (73%) and 27/45 (60%) patients
respectively.
Cases with “clonal residual hematopoiesis showed a significantly higher fre-
quency of aberrant phenotypes among maturing neutrophils (98% vs. 50%;
P<0.001), monocytic cells (83% vs. 30%; P=0.003) and NRBC (71% vs 13%;
P=0.01) and a higher mean number of phenotypic alterations/case (6.9±3.0 vs.
3.7±4.2, P<0.001) as well as greater number of altered cell populations/case
(2.4±0.8 vs. 1±1.2, P<0.03), than the other cases.
Summary / Conclusion: The vast majority of adults with newly-diagnosed
AML and MPAL displays an underlying clonal hematopoiesis, residual
mature/maturing granulomonocytic and/or erythroid cells displaying chromoso-
mal alterations, which are frequently shared by the blast cells, in addition to mul-
tiple aberrant phenotypes that appears to involve most WHO 2008 diagnostic
subtypes of AML and also MPAL. Whether the presence versus absence of
clonal residual hematopoiesis contributes to a better prognostic stratification of
newly-diagnosed adult AML and MPAL patients deserves further investiga-
tions.

B1227
MINIMAL RESIDUAL DISEASE AND CLEARANCE OF LEUKEMIC BLASTS
IN ACUTE MYELOID LEUKEMIA: TIMING AND CUT-OFF VALUES
BETWEEN MFC AND WT1
G Rossi1*, M Minervini1, L Melillo1, F di Nardo2, C de Waure2, M Emanuela1,
M Greco1, P Scalzulli1, G Perla1, D Valente1, N Cascavilla1
1Hematology and Stem Cell Transplantation Unit, IRCCS “Casa Sollievo del-
la Sofferenza”, San Giovanni Rotondo, 2Istitute of Hygiene, Catholic Universi-
ty of Sacred Heart, Rome, Italy

Background: The detection of leukemia –associated immunophenotypes
(LAIPs) by multiparameter flow cytometry (MFC) and the quantification of WT1-
RNA levels were widely used to monitor minimal residual disease (MRD) in
acute myeloid leukemia (AML). Anyway an agreement between published stud-
ies on cut-off values and timing was missing. The clearance of blasts may rep-
resent an important solution to MRD cut-offs.
Aims: AML patients in complete remission (CR) were investigated in order to
establish the most predictive time point and cut off value to monitor MRD by
MFC and WT1. Timing, cut-off value and impact of clearance on the outcome
of patients were further evaluated.
Methods: Fresh bone marrow samples from 88 AML patients were obtained
at diagnosis between January 2010 and November 2012. CR was achieved
from 45 patients evaluated by MFC and WT1 to study MRD and clearance at
different time points: after induction therapy (T1), after consolidation therapy
(T2) before transplant (T3) and after –transplant (T4). The immunophenotypic
analysis was performed using a six-color combinations in order to correctly
identify LAIPs. RQ- PCR to test WT1 expression was made according to the
standardized and quality-controlled method . The obtained WT1 copy num-
bers were normalized with respect to the ABL transcripts. Clearance of blasts
was expressed as the ratio, converted to logarithmic scale, between LAIP-pos-
itive blasts and WT1 copy number at diagnosis and each time point . ROC
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curves were studied to determine area under curve and optimal cut-off values
at each time. A multivariate Cox regression was used to survival at different
times.
Results: The assessment of MRD by MFC and WT1 at T4 predicted the recur-
rence better than the other time points. The more reliable cut-off values result-
ed 0.1% for MFC at T1, T2 and T3 and 0,055 % at T4. The cut-off values by
WT1 were 90.0 at T1 and T3, 71.0 at T2 and 54.0 at T4. When the clearance
was considered, the best prediction of relapse was evidenced at T4 with cut off
values of 3.07 and 1.65 for MFC and WT1, respectively. Patients with values
of MFC above 0.10% at T1 (n= 27 pts, 60%) had a significantly poorer expect-
ed disease free survival compared to those with lower levels (n= 18 pts, 40%;
P<0.01; crude HR: 5.0; 95%CI: 1.4-17.5). This difference was preserved after
adjusting for age, gender, Hb levels and stem cell transplant (P<0.01; adjust-
ed HR: 7.7; 95%CI: 1.8-29.6). Results from MFC clearance showed that
patients with log clearance at T1 equal to or below 2.81( 28 pts, 62%) had a
significantly poorer expected disease free survival compared to those with high-
er levels (17 pts, 38%; P<0.01; crude HR: 9.7; 95%CI: 2.2-43.2). This difference
was preserved after adjusting for age, gender, Hb levels and stem cell trans-
plant (P<0.01; adjusted HR: 22.6; 95%CI: 3.7-136.3). Patients undergone to
stem cell transplantation showed a better disease free survival at the multivari-
ate analysis (P=0.02; adjusted HR: 0.6; 95%CI: 0.1-0.7). At T1 no statistically
significant correlations were observed between WT1 values , WT1 Log clear-
ance values and DFS. No significant correlations between MRD and DFS were
obtained at T2.
Summary / Conclusion: From our study, the most predictive evaluation of
MRD was performed after the transplant while the post-induction evaluation
stratified better high risk patients among pre-transplant times. Cut-off values
needed to be lower after the transplant compared to previous times and the
clearance of LAIP positive blasts makes an excellent prediction of the outcome.

B1228
FLOW CYTOMETRIC ASSESSMENT OF HUMAN EQUILIBRATIVE NUCLE-
OSIDE TRANSPORTER 1 (HENT1) EXPRESSION IN ACUTE MYELOID
LEUKEMIA AND MYELODYSPLASTIC SYNDROMES
F Bellos1*, B Davis2, N Culp2, B Booij3, T Bergeland3, S Schnittger1, C Hafer-
lach1, T Haferlach1, W Kern1
1MLL Munich Leukemia Laboratory, Munich, Germany, 2Trillium Diagnostics,
LLC, Brewer, Maine, United States, 3Clavis Pharma, Oslo, Norway

Background: Transporters like human Equilibrative Nucleoside Transporter 1
(hENT1) transport nucleosides into cells. Nucleoside analogs depend on cel-
lular hENT1 expression for entry into cells. Data on correlation of hENT1 lev-
els with response to such chemotherapies in AML and MDS is scarce. 
Aims: To examine hENT1 expression by multiparameter flow cytometry (MFC)
in AML and MDS. To correlate results to morphology, cytogenetics (CG) and
molecular genetics (MG).
Methods: We studied 130 AML and 94 MDS at diagnosis, 125/99 male/female,
median age 66.5 (AML) and 73.3 years (MDS). CG was done in 115 AML and
84 MDS. hENT1 expression was quantified by a novel 4-color intracellular stain-
ing assay with monoclonal antibodies against hENT1, CD45, CD64 and
myeloperoxidase. Median fluorescence intensities (MFI) of hENT1 were deter-
mined in myeloid progenitors (MP), granulocytes (Gra) and monocytic cells
(Mo) and correlated to hENT1 MFI in lymphocytes to derive hENT1 index.
Results: Pt included 99 de novo AML, 4 t-AML, 27 s-AML; 7 FAB M0, 26 FAB
M1, 43 FAB M2, 7 FAB M3, 19 FAB M4, 7 FAB M4eo, 7 FAB M5, 14 not clas-
sified; by CG (MRC): 18 favorable, 69 intermediate, 28 adverse [Grimwade,
Blood 2010]. 89 were de novo MDS, 5 t-MDS; 1 RARS, 17 RCMD-RS, 37
RCMD, 3 5q- syndrome, 2 RAEB-1, 4 RAEB-2, 1 CMML, 24 not classified; by
CG: 2 IPSS-R very low, 54 IPSS-R low, 7 IPSS-R intermediate, 8 IPSS-R high,
13 IPSS-R very high [Greenberg, Blood 2012]. Both in AML and MDS no cor-
relation of index to age, gender, hemoglobin level or counts for blasts, WBC or
platelets was seen. In MDS index in Mo and MP was lower than in AML (2.68
vs 3.01, P=0.008, 1.84 vs 2.65, P<0.001, respectively). AML FAB
M3/t(15;17)/PML-RARA displayed higher index in MP than non-M3 AML (4.52
vs 2.55, P<0.001). FAB M2 vs M0 and M1 showed higher index in Gra (5.66 vs
3.2, P=0.035 and vs 4.46, P=0.033, respectively), in particular higher index in
Mo and Gra in RUNX1-RUNX1T1+ pt (4/69 pt, 1 M1, 3 M2; 4.32 vs 3.14,
P=0.023; 8.16 vs 4.73, P=0.002, respectively) and lower index in Mo in CBFB-
MYH11+ AML (8/70 pt; 2.82 vs 3.25, P=0.007) was seen. A trend to higher
index in MP in MRC favorable vs intermediate was detected (3.01 vs 2.60,
P=0.076). In FLT3-ITD+ AML index was higher in Mo and MP (18/98 pt; mean
3.64 vs 2.97, P=0.02; 3.21 vs 2.62, P=0.013, respectively), in NPM1mut AML
higher in Mo (21/93 pt; 3.88 vs 2.88, P=0.015). MP showed lower index in
RUNX1mut pt (10/57 pt; 2.03 vs 2.6, P<0.001). In MDS by IPSS-R, signifi-
cance was reached for higher index in MP in very low risk pt compared to low,
intermediate and high risk pt (4.07 vs: 1.77, P<0.001; 1.94, P=0.008; 1.76,
P=0.002, respectively), and in MP and Gra in very low vs very high risk pt (4.07
vs 1.71, P=0.005; 5.86 vs 3.85, P=0.001, respectively). IPSS-R intermediate vs
poor also showed higher index in Gra (5.56 vs 3.59, P=0.02). Lower index was
found in Gra in both ASXL1mut (6/17 pt; 3.05 vs 5.72, P=0.048) and RUNX1mut
pt (8/31 pt; 4.24 vs 5.86, P=0.056).
Summary / Conclusion: Assessment of hENT1 by MFC is feasible. In AML with
good risk MG, higher hENT1 expression in MP, Gra and Mo was observed, sug-

gesting a causal mechanism for better response to therapy and outcome.
Coherently AML with poor risk MG displayed lower hENT1 in MP. Detection of
higher hENT1 in FLT3-ITD+ AML fits into the observation of their good respons-
es to induction therapy while overall worse outcome is mostly due to early
relapses. Higher index in AML than MDS may be considered causal for better
response to nucleoside-based chemotherapies in AML.Data within MDS may
be interpreted accordingly, low risk CG (IPSS-R1) showing higher index in MP
and pt with poor risk MG presenting lower index in Gra, though the latter results
have to be judged cautiously due to low pt numbers. Further analyses are war-
ranted to explore hENT1 expression in AML and MDS more comprehensively
and to correlate with outcome.

B1229
CELL CYCLE MODELING OFFERS A PLATFORM TO OPTIMIZE COMBINA-
TION OF CYTARABINE AND FLT3 INHIBITORS IN ACUTE MYELOID
LEUKEMIA
M Elmeliegy1, J Haese2,3, C Talati2, W Jusko1, M Wetzler2*
1School of Pharmacy and Pharmaceutical Sciences, State University of New
York at Buffalo, Buffalo, NY, USA., 2Leukemia Section, Department of Medicine,
Roswell Park Cancer Institute, 3Department of Math and Natural Sciences,
D’Youville College, Buffalo, United States

Background: Acute myeloid leukemia (AML) patients with FLT3 mutations
have poor response to cytarabine-based therapy. FLT3 inhibitors may over-
come cytarabine resistance and improve treatment outcome. Depending on
the sequence of administration, combining FLT3 inhibitors and cytarabine can
achieve synergistic or antagonistic effects.
Aims: The goal of our work was to develop a pharmacodynamic model that
mechanistically describes the effects of cytarabine and FLT3 inhibitors on cell
proliferation, cell cycle distribution, and optimize combination regimens.
Methods: Three AML cell lines were exposed to varying concentrations of
cytarabine and a panel of FLT3 inhibitors (AC220, PKC-412, sorafenib, and
JP11646) over 96 hours. The cell lines were: HEL (negligible expression of
wild-type FLT3), EOL1 (wild-type FLT3 which depends on FLT ligand for acti-
vation), MV4-11 (FLT3 with internal tandem duplication resulting in constitutive-
ly active kinase). Cell proliferation kinetics and cell cycle analysis were
assessed using trypan blue and propidium iodide staining. Model fitting was per-
formed using Pharsight Modeling Language in Phoenix. Plasma concentration
profiles for cytarabine and AC220 in humans were digitized [1, 2] using com-
puter digitalizing program (Digitizer Version 1.9). One and two compartment
models were fit to cytarabine and AC220, respectively. Estimated cell cycle,
drug sensitivity, and pharmacokinetic parameters were used to simulate differ-
ent combination regimens to predict synergism.

Results: Experimental data and model selection criteria showed that cytara-
bine induced apoptosis in S-phase. FLT3 inhibitors induced apoptosis and cell
cycle arrest at G1 phase (Figure 1). MV411 was most resistant to cytarabine,
followed by EOL-1, with HEL cells being most sensitive reflecting the role of
FLT3 status in conferring resistance to cytarabine. AC220 showed highest sen-
sitivity among tested FLT3 inhibitors (KC50 = 0.4 nM in MV411 cells). HEL cells
lacking FLT3, were resistant to all FLT3 inhibitors (KC50-HEL >40 fold higher
than KC50-MV411). Simulations of candidate clinical regimens predict better cell
kill upon adding FLT3 inhibitors simultaneously with or immediately after cytara-
bine exposure. In vitro combination experiments to validate the effects of admin-
istration sequence on cell kill are ongoing.
Summary / Conclusion: Patients with FLT3 perturbations are likely to benefit
from combining FLT3 inhibitors to cytarabine. Simultaneous administration of
cytarabine and FLT3 inhibitors is predicted to achieve highest cell kill. Our mod-
el presents a mechanistic interpretation for cytarabine and FLT3 inhibitors
effects in AML cell lines and provides a useful tool to optimize combination reg-
imens.
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B1230
EXPRESSION OF PIM-2 GENE, BAD AND 4E-BP1 PROTEIN IS
INCREASED IN PATIENTS WITH AML AND ALL AND CORRELATES WITH
COMPLETE REMISSION RATE, OVERALL SURVIVAL AND APOPTOSIS
RATE.
K Kapelko-Slowik1*, T Owczarek2, D Urbaniak-Kujda1, K Grzymajło2, B
Jazwiec1, J Jakubaszko3, M Slowik4, M Ugorski2, K Kuliczkowski1
1Haematology, Wroclaw Medical University, 2Biochemistry, Wroclaw Universi-
ty of Environmental and Life Sciencesl, 3Cardiosurgery, 4Ophtalmology, Wro-
claw Medical University, Wroclaw, Poland

Background: Background. PIM-2 is a proto-oncogene that encodes for
serine/threonine kinase which interacts with various signalling molecules. PIM-
2 kinase suppresses apoptosis and promotes cell survival. These events are
a consequence of phosphorylation of pro-apoptotic factors: 4E-BP1 translation
inhibitor and BAD protein belonging to BCL-2 family. PIM-2 is highly expressed
in neoplastic tissues and in leukaemic and lymphoma cell lines which is con-
sistent with a its role during oncogenic transformation. In particular, PIM-2 plays
an important role in bone marrow cell growth, differentiation and survival.
Aims: The aim of this study was to investigate whether the PIM-2 (both mRNA
and protein level), BAD, 4E-BP1, p-BAD p-4E-BP1 expression is altered in
acute myeloid leukaemia (AML) and acute lymphoblastic leukaemia (ALL).
Patients and methods. One hundred twenty-six patients were included: 74 with
AML and 52 with ALL  aged 18-85 (median=48,1). Seventy-one patients
reached complete remission (CR): 39 with AML and 32 with ALL. Bone mar-
row samples were collected at the time of diagnosis and in CR phase. Control
samples were obtained from 24 healthy donors. 
Methods: We analysed PIM-2 expression by RQ-PCR analysis and proteins
(PIM-2, BAD, 4E-BP1, p-BAD, p-4E-BP1) by Western blot. Moreover siRNA tar-
geting human PIM-2 in leukemic cell line HL-60 was used to examined influ-
ence on apoptosis rate.
Results: Median expression of PIM-2, both mRNA and protein level, BAD and
4E-BP1 in all leukaemic patients and in subgroups: AML and ALL was signifi-
cantly higher than in controls. In AML group patients who reached CR
expressed PIM-2 at significantly lower levels than patients with primary resist-
ance to chemotherapy (with no CR, NCR). Moreover in AML, we have found
significant difference between survival in patients  with PIM-2 expression above
and below median value. We revealed negative correlation between apopto-
sis rate of blastic cells and PIM-2 expression in both AML and ALL patients. In
leukemic cell line HL-60, the siRNA-mediated decrease of PIM-2 expression
induced the increase of cell apoptosis rate.
Summary / Conclusion: Our data indicate that PIM-2, BAD, 4E-BP1 expres-
sion is increased in patients  with AML and ALL. In AML patients PIM-2 expres-
sion correlates with CR, OS and apoptosis rate.

B1231
FLUVASTATIN CAN INCREASE APOPTOSIS INDUCED BY VALPROIC
ACID AND ALL-TRANS-RETINOIC ACID IN FLT3-ITD-POSITIVE AML
CELLS
E Zirm1*, B Spies-Weißhart1, U Schnetzke1, A Hochhaus1, S Scholl1
1Department of Haematology/Oncology, Jena University Hospital, Clinic for
Internal Medicine II, Jena, Germany

Background: FLT3 internal tandem duplications (ITDs) represent the most
frequent molecular aberration in acute myeloid leukemia (AML) associated
with an impaired prognosis. The pattern of downstream activation by this con-
stitutively activated receptor tyrosine kinase is influenced by the localization of
mutated FLT3 depending on its glycosylation status. The important process of
post-translational maturation can be inhibited by fluvastatin. Furthermore, over-
coming of resistance to tyrosine kinase inhibitors (TKIs) reflects a current chal-
lenge in the treatment of FLT3-ITD-positive AML.
Aims: The objective of this study was to investigate whether fluvastatin has an
impact on the induction of apoptosis or on differentiation of FLT3-ITD-positive
AML cells in the presence of the histone deacetylase inhibitor valproic acid
(VPA) or the differentiation-inducing compound all-trans-retinoic acid (ATRA).
Methods: The murine Ba/F3 leukemia cell line was stably transfected with a
FLT3-ITD variant resulting in IL-3-independent growth. Signal transduction after
exposing cells to fluvastatin, VPA, and/or ATRA was analysed by Western blot-
ting. Apoptosis, cell cycle analyses, and differentiation were detected by flow
cytometry.
Results: In FLT3-ITD expressing Ba/F3 cells, VPA or ATRA or the combination
of both compounds were not able to induce apoptosis while fluvastatin alone
resulted in a slight increase of apoptotic cells compared to the DMSO control.
Co-treatment with fluvastatin, VPA, and ATRA, however, demonstrates additive
effects and is associated with a significant increase of apoptosis in this cell mod-
el. Interestingly, acetylation of histone H3 is much more pronounced in the
presence of fluvastatin as compared with VPA alone. Besides, phosphorylation

of the anti-apoptotic protein AKT (Ser473) is strongly decreased in the triple
combination while VPA plus ATRA results in the highest phosphorylation level
of AKT. Surprisingly, these observations do not correlate with the phosphory-
lation status of the p70S6 kinase.
Summary / Conclusion: Co-treatment with fluvastatin can increase the sus-
ceptibility to VPA and ATRA. We suggest that compartmentalization of FLT3-
ITD by statins might improve the effect of such a therapeutic approach and
could represent a promising strategy to overcome TKI resistance in FLT3-ITD-
positive AML.

B1232
OVEREXPRESSION OF WILMS TUMOR GENE 1 (WT1) IN ACUTE
PROMYELOCYTIC LEUKEMIA. 
A Candoni1*, E Toffoletti1, A Chiarvesio1, E Simeone1, F Zanini1, M Zannier1,
G Ventura1, C D’Odorico1, R Fanin1
1Hematology and BMT, University Hospital, Udine, Italy

Background: WT1 gene is known to be highly expressed in the majority of
acute myeloid leukemia (AML), but remains unclear its role in the development
of myeloid and leukemic cells. WT1 gene is note to be expressed in highly pro-
liferative cells (1) and recently, an anti-apoptotic effect of WT1 has been demon-
strated in acute promyelocytic leukemia (APL)-cell lines (2). However there
are only few data regarding expression levels of WT1 in APL.
Aims: Between January 2007 and June 2011 we evaluated the WT1 expres-
sion in 169 AML patients at diagnosis. To assess the pattern of expression in
different subtypes of AMLs, we performed a quantitative polymerase chain
reaction (RQ-PCR) assay on bone marrow (BM) samples using the ELN Pro-
fileQuant Kit (Ipsogen, Marseille, France) following the European Leukaemia
Net protocol. As normal expression cut-off was established 250 WT1 copies/104

copies Abelson (ABL). According to WHO classification of myeloid neoplasm
we observed: 49 (29%) AMLs with myelodysplasia–related changes, 27 (16%)
AMLs with minimal differentiation, 15 (9%) AMLs with maturation, 22 (13%)
Acute Myelomonocytic leukemia, 35 (21%) Acute Monocytic leukemia and 21
(12%) APL. All the APL were PML-RARalpha and t(15;17)(q22;q12) positives. 
Results: There were only 9 WT1 normal expressing patients (5%), whereas
160 (95%) AML cases presented levels of WT1 expression higher than the
established cut-off, with a median value of 6776 copies WT1/104 copies ABL
(range 235-62567). Inside each FAB subtypes, the median level of WT1 in the
overexpressing group at diagnosis was: 8669 WT1 copies/104 copies ABL
(range 1368-30529) in M0-M1 group, 4995 copies (1008-25585) in M2 group,
30110 copies (2069-62597) in M3 group, 8111 copies (235-41148) in M4 group,
6226 copies (416-15661) in M5 group, 4530 copies (353-24205) in secondary
AML (Msec) group. The level of WT1 expression in APL was significantly high-
er (P<0.01) than in all other subtypes (figure 1). All APL patients presented an
overexpression of WT1, differently from M4, M5 and secondary AML groups.
Moreover, the majority of APL patients (81%, 17/21 pts) had more than 20000
WT1 copies at onset. Conversely, only 9 out of 139 (6%) Non APL cases
demonstrated a number of WT1 copies higher than 20000.
Summary / Conclusion: In our cohort of AML patients, Acute Promyelocytic
Leukemia group showed highest levels of WT1 expression. In particular, we
observed that all APL patients overexpressed WT1 gene at diagnosis and the
transcript levels were significantly higher in APL cases than in other FAB sub-
types. It is still unclear the role of WT1 gene expression to promote or sustain
proliferation of leukemic cells, but this observation could reinforce a possible
relationship between the pathway stimulated by PML-RARα transcript and the
WT1 anti-apoptotic and pro-proliferative mechanisms(1;2). 
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B1233
ALU-REPEAT REGIONS ARE NOT HYPER- AND DEMETHYLATION TAR-
GET POINTS . 
D Marinitch1*, Y Buryanov2, O Dyachenko2, T Shevchuk2
1Stem Cell Biology, Byelorussian Transfusion Center, Minsk, Belarus, 2Branch
of Institute of Bioorganic Chemistry, Pushtchino, Russian Federation

Background: Alu repeats contain nucleotide AGCT, a cleavage site for the Alu
I restriction endonuclease. A high concentration of Alu elements in the chromo-
some regions which contain a lot of genes allows duplication or elimination of
genome fragments located between two Alu copies, as well as chromosome
rearrangements. Alu repeats can affect the composition, organization and
expression of the genome. Owing to their own promoter or enhancer activity,
Alu repeats may enhance transcription of the adjacent locus. Transcriptional
suppression is also possible, as Alu elements may expedite nucleosome
assembly on the adjacent region. In addition, Alu repeats seemed expedite
methylation of neighboring loci, contributing to gene expression regulation.
While methylation commonly suppresses transcription, cases are known when
methylation of Alu repeats increases the transcriptional activity of the neighbor-

508 | haematologica | 2013; 98(s1)

18th Congress of the European Hematology Association



ing locus. Site-specific DNA methylation analysis of short-term granulocyte cul-
tures of healthy volunteers and on the leukemic cells’ DNA was performed. 
Aims: Our aim was to investigate whether ALU-repeats are the targets of
demethylation and hypermethylation process in acute myeloid leukemia.
Methods: The investigation was performed on the DNA of short-term ganulo-
cyte cultures of healthy volunteers and on the DNA of leukemic cells of patients
with acute myeloid leukemia (AML). Totally 22 DNA samples (12 AML and 10
of normal blood donors) obtained from mononuclear cells of peripheral blood
or bone marrow were involved in the study. We used the DNA samples of
untreated patients. Both peripheral blood and bone marrow samples were
investigated. The methyl- sensitive (HpaII) and methyl-insensitive (MspI) restric-
tion endonucleases were used for the digestion of the DNA-samples as well,
as bisulfite sequencing, restriction analysis and gene trasfer methods were
applied in the study. For the in vivo data confirmation the genetic construction
based on pEGFP vector, containing eucariotic chromomethylase CMT3 gene,
was created. It was designed under cytomegalovirus promoter. The above-
mentioned genetic construction was used to transform HEK293 kidney epithe-
lium cells. After the selection analysis the stable cell lines expressing CMT3
gene were obtained. 
Results: We have shown the morpho-physiological and biochemical difference
of these CMT3-gene expressing cell lines. DNA restriction analysis showed
hydrolysis protection from the methyl-sensitive CpHpG-endonucleases. This
fact confirms transgen functional activity.
Summary / Conclusion: It was shown that the ALU-repeats are not demethy-
lation and hypermethylation targets in acute myeloid leukemia.

B1234
CLINICAL AND BIOLOGICAL CHARACTERISTICS OF ACUTE MYELOID
LEUKEMIA WITH ABERRANT EXPRESSION OF CD56+CD11B+ 
T Martin-Santos1, J Raya1*, A Sosa2, M Brito1, L Hernandez-Nieto1
1Hematology, 2Statistical Research Unit, Hospital Universitario de Canarias, La
Laguna, Spain

Background: Immunophenotyping is a widely used diagnostic tool which,
together with cytology and cytogenetics, allows for a more accurate diagnosis
of acute myeloid leukemia (AML). The literature describes a group of AML with
a peculiar clinical and biological characteristics, such as monocytic/monoblas-
tic AML, whose blasts coexpressed CD56 and CD11b (CD56+CD11b+). This
subtype of leukemia has been associated most often with aberrant karyotypes
(mainly 11q23/MLL gene rearrangement), as well as extramedullary disease
and refractoriness to treatment and, ultimately, with a worse prognosis. 
Aims: In our study we analyzed all cases of AML diagnosed at our institution
in the years 2002-2012, and in particular those whose blasts coexpressed
CD56+CD11b+ and its possible association with extramedullary involvement,
abnormal karyotype and response to treatment. 
Methods: We analyzed a total of 133 cases divided into three different groups
according to WHO classification: Group 1 (n = 60), not otherwise specified
AML; Group 2 (n = 44), AML with myelodysplasia-related changes; and Group
3 (n = 29), AML with recurrent genetic abnormalities. Among others, analyzed
variables included age, sex, cytogenetics (karyotype and FISH), immunophe-
notyping, especially the coexpression CD56+CD11b+; blood count at diagno-
sis and LDH, number of blasts in the blood and bone marrow, extramedullary
involvement at diagnosis (skin, liver, spleen, lymph nodes and other locations),
treatment features (complete remission after induction, number of treatments
to achieve complete remission), and data on survival (disease-free survival,
overall survival and the mortality rate). Statistical analysis was performed using
SPSS (Chicago, IL) and significance level (p value) was established at 0.05. 
Results: Ten of the 133 studied cases (7.5%) had this phenotype.
Extramedullary involvement at diagnosis was detected in 50% of patients with
CD56+CD11b+ coexpression, while only in 19.4% of patients who had not
(P=0.032). According to groups, extramedullary involvement incidence showed
no significant differences between groups 1 and2, while in group 3 the combi-
nation CD56+CD11b+ was not observed. A statistical association between this
phenotype and karyotypic alterations or FISH, was not found. MLL gene
rearrangement only appeared in one of 96 AML available cases, and the blasts
of this unique patient were not CD56+CD11b+. Concerning overall survival, we
did not find differences in these patients when compared to double CD11b and
CD56 negative (P=0.105). Cases of AML CD56+/CD11b+ more frequently cor-
responded to those with monocytic component, both monoblastic/monocytic
and myelomonocytic, clearly different to the remaining AML subtypes (p
<0.001). The frequency of this phenotype was similar in monocytic/monoblas-
tic (62.5%) and myelomonocytic (66.7%) AML (P=0.898). Extramedullary
involvement was also more common in those AML with monocytic component
(52.4%) than in non-monocytic AML (18.5%) (P=0.001). 
Summary / Conclusion: In our experience, AML with the CD56+CD11b+ coex-
pression present more frequently a monocytic component (monoblastic/mono-
cytic and myelomonocytic subtypes of AML), and also show a clear tendency
to present with extramedullary involvement. By contrast, in our study it was not
possible to establish an association of this phenotype with 11q23/MLL gene dis-
orders (which has been reported by other authors), and CD56+CD11b+ coex-
pression did not seem to correlate with overall survival in AML patients. 

B1235
REDUCED EXPRESSION OF 90 KD HEAT SHOCK PROTEIN (HSP90) IS
RELATED TO PU.1 AND PML-RARA COMPLEX IN ACUTE PROMYELO-
CYTIC LEUKEMIA
G Gaur1,2*, N Noguera1,2, F Lo-Coco1,2
1Department of Biomedicine and Prevention, University of Rome “Tor Verga-
ta”, 2Laboratorio di Neuro-Oncoematologia, Fondazione Santa Lucia, Rome,
Italy

Background: The 90 kD Heat Shock Protein (HSP90) is a dimeric molecular
chaperone required for conformational maturation and stabilization of numer-
ous client proteins involved in cell cycling, receptor function, signal transduc-
tion, and apoptosis. A high expression of HSP90 has been reported in leukemic
cell lines and in patients with acute myeloid leukemia (AML) where it has been
associated with poor prognosis. In acute promyelocytic leukemia (APL), the dis-
ease-specific PML-RARA oncoprotein deregulates the expression of various
genes involved in differentiation and apoptosis. Selective targeting of PU.1-
regulated genes by PML/RARA is a critical mechanism for the pathogenesis in
APL. To date, no studies have investigated the potential role of HSP90 in APL
pathogenesis.
Aims: Objective of this study was to comprehensively analyze the involvement
of HSP90 in pathogenesis of APL.
Methods: HSP90 expression levels were analyzed using Western Blot and
Real Time PCR in APL patient blasts and in NB4 cells both at baseline and after
treatment with ATRA and ATO, as well as in the zinc inducible, PML/RARA
transfected PR9 cells. ChIP was used to analyse the regulatory sequence of
HSP90 alfa and beta for the presence of Pu.1 and RARE half (RAREh) sites.
Results: A significantly lower HSP90 expression was detected in blasts from
APL patients, compared to those from non-APL leukemias at both transcription-
al as well as translational levels. Furthermore, in vitro treatment of NB4 cells
and APL primary blasts with ATRA and ATO restored the expression of HSP90.
Moreover, treatment of PR9 cells with zinc reduced the expression of HSP90.
Using ChIP, we found in-vivo binding of Pu.1 and PML-RARA to the HSP90 alfa
and HSP90 beta promoter regions. PU.1 motifs coexisted with one or more
RAREh sites in HSP90 promoter regions. 
Summary / Conclusion: The DNA binding domain, conserved in the PML-
RARA fusion protein, displaces from the gene promoter sequence a PU.1 con-
taining complex necessary for the activation of HSP90 transcription, thus sup-
pressing the expression of the protein. We demonstrate here a new peculiar fea-
ture of APL which differentiates this subset from other tumors and leukemias,
usually showing increased HSP90 level. Further studies are needed to define
the significance of this finding. 

B1236
ACUTE LEUKAEMIA WITH MULTILINEAL DYSPLASIA - CLINICAL AND
IMMUNOPHENOTYPICAL FEATURES - 5 YEARS EXPERIENCE OF A SIN-
GLE CENTER
H Bumbea1*, S Nistor2, C Enache1, M Onisai1, M Begu1, O Cazaceanu2, A
Vladareanu1
1Hematology - Emergency University Hospital, 2Carol Davila University of Med-
icine and Pharmacy Bucharest, Bucharest, Romania

Background: Non-lymphoblastic acute leukemia with multilineal dysplasia is
a particular subset of acute leukemia, with a complex diagnostic and therapeu-
tically approach.
Aims: Our study proposes to identify specific features in acute myeloid
leukemia with dysplasia.
Methods: We analyzed 96 patients previously diagnosed with acute myeloid
leukemia with myelodysplasia over a period of five years, compared to a con-
trol group of patients with acute myeloid leukemia without dysplastic features.
Demographic characteristics (age, gender), hematological parameters, mor-
phology and immunophenotype were assessed. Further analysis of dysplasia
de novo and post myelodysplastic syndrome (MDS) was done. 
Results: Dysplasia was observed more frequent in myelo-monocytic acute
leukemia (53.5%), but without a statistical significance versus other FAB types.
Age under 40 years was a protective factor (P=0.0005) for the development of
AML with dysplasia, while age over 70 years seemed to be a risk factor, but less
strong (P=0.35). Neither thrombocytopenia, nor leucopenia correlated signifi-
cantly with the presence of dysplasia. In the control group, thrombocytopenia
correlated significantly with low hemoglobin values at diagnosis (P=0.012), but
not in the group of patients with dysplasia. This would suggest that thrombocy-
topenia and anemia were influenced simply by the degree of marrow infiltration
in patients with leukemia, and not by the degree of dysplasia. The marrow blast
number (controlled by CD34 expression) at diagnosis was lower in the group
of patients with dysplasia versus control group (40.15% vs. 61.38%)
(P=0.0001). This could be considered more as a hematopoiesis alteration in
such patients with dysplasia. Regarding the correlations between peripheral and
marrow parameters, we observed that, in patients with dysplasia, anemia (strat-
ified by slight, medium and severe) was associated with a lower marrow blast
count versus control group. This correlation enlightens that impaired erythro-
poiesis in patients with AML with dysplasia is more likely generated by erythro-
cyte dysplasia, rather than bone marrow infiltration. In the control group, throm-
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bocytopenia was statistically significant associated (P=0.012) with a higher
percentage of blasts. Concerning immunophenotype, we observed that expres-
sion of CD11b, known as a diferrentiation marker of myeloid precursors, was
mostly associated with dysplastic AML, while expression of CD36, CD64,
CD65w, was lower in patients with dysplasia, although without a strong statis-
tical value (P>0.05). Antigens CD56, CD7, CD14 were not differently expressed
in the two groups. Common antigens such as CD33, CD13, CD117, HLA-DR,
CD15, have not been significantly different expressed in both patients groups.
Kaplan-Meyer curves were used to compare survival in AML patients with or
without dysplasia. 6 months survival was not different in the 2 groups. Howev-
er, when AML developed after myelodysplastic syndrome, relative risk for death
before 6 months was higher (odds ratio 2), valid only for 70% of the population
studied, without statistical significance (P=0.3).
Summary / Conclusion: Dysplasia alters the clinical and immunophenotypic
profile of AML, especially as an expression of hematopoiesis alteration and the
prognosis is particularly worsened when AML develops after MDS.

B1237
ARE MUTATIONS IN THE IDH2 GENE SUITABLE MOLECULAR MARKERS
FOR MRD MONITORING IN AML PATIENTS?
I Jeziskova1*, F Razga1, D Dvorakova1,2, L Semerad1, Z Sustkova1, J Mayer1,2,
Z Racil1,2
1Department of Internal Medicine Hematology and Oncology , University Hos-
pital Brno and Masaryk University, 2CEITEC – Central European Institute of
Technology, Masaryk University, Brno, Czech Republic

Background: Heterozygous missense mutations in isocitrate dehydrogenase
2 gene (IDH2) have been recently reported in pacients with acute myeloid
leukemia (AML), notably in cytogenetically normal AML (incidence 12,1 %).
These mutations affect mainly arginine codons p.R140 and/or p.R172, both
localized in exon 4. The most frequently is c.G419A (p.R140Q). Potential of
detected IDH2 gene mutations for monitoring of minimal residual disease
(MRD) in AML patiens is unclear and is now under investigation.
Aims: i) to verify the use of most frequently detected mutation c.G419A
(p.R140Q) for MRD monitoring in AML patients, and ii) to compare these results
with those obtained from routine monitoring of NPM1 mutations in AML patients,
who harbor IDH2 and NPM1 mutations simultaneously.
Methods: Method of DNA-based RQ-PCR with a specific set of primers and
Locked Nucleid Acid (LNA) probe were used for quantification of IDH2 c.G419A
(p.R140Q) mutation in a total of 73 samples (45 bone marrow and 28 periph-
eral blood samples) of 9 AML patients. These samples were obtained during
AML treatment at the different time points. All patients signed an informed con-
sent before the samples were collected. Six of nine (6/9) analyzed patients har-
bored parallel mutation in NPM1 gene. Quantification of NPM1 mutation was
performed according to previously published work. The results were reported
as the normalized copy numbers (NCN) defined as the number of mutated
IDH2 or NPM1 gene copies for every 106 cell equivalents (CE).
Results: In our cohort, 7/9 AML patients revealed concordant results for the
NCN of the IDH2 c.G419A mutation and disease status. Moreover, in 5/6
analysed patients, the kinetics of IDH2 mutations was nearly identical to the
kinetics of NPM1 mutations. However, in the remaining two patients, IDH2
mutation status did not correspond to clinical course of AML. Both patients
revealed persistent IDH2 c.G419A positivity (105 – 106 NCN) althougt they
were in hematological remission. Moreover, one of them was also in molecu-
lar remission according to NPM1. In these discrepant cases (2/9) further analy-
ses were performed and germinal origin of IDH2 mutation were excluded.
Summary / Conclusion: Our data indicate that, in the majority of AML patients,
status of IDH2 mutation correlate with the clinical course of disease. Thus
mutation c.G419A in IDH2 gene seems to be suitable marker for MRD moni-
toring in AML patients. However, we have shown that discrepant cases exist.
Therefore further studies will be necessary to identify cases where the IDH2
mutation burden does not correlate with clinical course of AML.

Supported by the project (Ministry of Health, Czech Republic) for conceptual
development of research organization 65269705 (University Hospital Brno,
Brno, Czech Republic) and research grant (Ministry of Education, Youth and
Sports, Czech Republic) MSMT0021622430. 

B1238
ASSESSMENT OF WT1 TRANSCRIPT REDUCTION FOR PROGNOSTIC
IMPLICATION IN ACUTE MYELOID LEUKEMIA PATIENTS
I Shmunk1*, O Korobitsyna2, M Lyubchenko2, M Zakharova2, A Korobkin2, A
Burmistrova3
1Chelyabinsk Regional Haemotransfusion Station, 2Hematology, Chelyabinsk
Regional Clinical Hospital, 3biological, Chelyabinsk State University, Chelyabin-
sk, Russian Federation

Background: Wilms’ tumor 1 (WT1) gene is over-expressed in most cases of
acute myeloid leukemia (AML). It is one of proposed markers for minimal resid-
ual disease (MRD) monitoring.
Aims: Our study aims to estimate the utility of WT1 transcript reduction for prog-

nostic implications in acute myeloid leukemia, including acute promyelocytic
leukemia (APL).
Methods: Real time quantitative RT-PCR was made according to the ELN
guidelines. WT1 transcript level was determined in BM samples of adult patients
with AML and APL. We examined the samples of 122 patients with AML and
25 patients with APL at diagnosis. We also analyzed 384 specimens of AML
and APL patients during follow-up. The obtained WT1 values were normalized
with respect to the βGUS transcripts.
Results: The median value of WT1 levels at diagnosis was 755 (range 2.4-
16283) in AML patients and 3528 (range 547-8103) in APL patients. The medi-
an value of WT1 levels of patients in complete remission was 8.5 (range 0.4-
33) for AML and 11.3 (range 3.5-61) for APL . At diagnosis 89% of AML patients
showed the expression of WT1 one log higher the median values in complete
remission. WT1 transcript reduction after induction above 2 log showed 69%
of patients in favorable subgroup with APL + AML with AML1/ETO,
CBFb/MYH11, and only 25% of patients in subgroup of poor prognosis - AML
with BCR/ABL, DEC/CAN, dupMLL; P=.042 (Fisher Exact test). In full group (all
AML patients + APL) we assessed the correlation between the value of reduc-
tion in WT1 after induction and unfavorable event (relapse, failure in complete
molecular remission after induction in APL patients) during 12 months: in sub-
group with WT1 reduction above 2 log only 19% of patients had unfavorable
event, whereas in subgroup with failure in WT1 reduction (under 2 log) 50% of
patients had unfavorable event; P=.024 (Fisher Exact test).
Summary / Conclusion: Quantitative assessment of WT1 transcript reduction
after the first cycle of chemotherapy can be used to assess treatment response.
Failure in WT1 reduction is predictor of subsequent relapse risk.

B1239
ABERRANT EXPRESSION OF LYMPHOID-ASSOCIATED ANTIGENS IN
ACUTE MYELOID LEUKEMIA: INCIDENCE AND CLINICOBIOLOGICAL
IMPLICATIONS
A Marvaki1*, V Douka1, K Kotta1, A Papalexandri1, G Voutiadou1, B
Tachynopoulou1, C Vadikolia1, A Tsompanakou1, A Athanasiadou1, I Sakellari1,
R Saloum1, K Stamatopoulos1, A Anagnostopoulos1
1Hematology Department and HCT Unit, G. Papanicolaou Hospital, Thessaloni-
ki, Greece

Background: A variable proportion of patients with acute myeloid leukemia
(AML) express lymphoid-associated antigens (LAA). The exact incidence and
clinical significance of this phenomenon remains unclear due to inconsisten-
cies between series, likely related to methodological aspects and/or case selec-
tion biases.
Aims: We aimed at obtaining insight into the prevalence and clinical impact of
LAA expression in AML by retrospectively evaluating the expression of LAA in
blast cells from 343 consecutive and unselected patients with AML diagnosed
in our Department between 2002 and 2012.
Methods: The patient cohort included 203 males and 140 females with a medi-
an age of 61 years (range, 10-88); 183/343 (53%) cases were above the age
of 60. Within this cohort, 235 cases (68%) had de novo AML, whereas the
remaining 108 cases (32%) concerned secondary AML (sAML) to either hema-
tologic (n=94) or other non-hematologic malignancies (n=14). Patients were
treated uniformly according to age with Aracytin/Idarubicin induction regimens
(“3+7” or “2+5” for ages <60 or ≥60, respectively). The immunophenotype was
determined by flow cytometric analysis of bone marrow aspirate and/or periph-
eral blood samples utilizing a primary CD45/side scatter (SSC) gating proce-
dure with antibodies against CD7, CD13, CD19, CD33, CD4, CD10, CD34,
CD117, CD64, HLA-DR, CD20, CD2, CD15,CD56, CD14, CD8, MPO, CD3,
CD79a, CD22, TdT and lysozyme; a cut-off value for positivity of 20% was
adopted.
Results: Overall, 184/343 cases (54%) were found to express at least one LAA.
The most commonly expressed LAAs were CD4 (outside AML with monocytic
differentiation), CD56, CD7, CD2, CD10 and CD79a (in 47%, 31%, 30%, 11%,
10% and 7% of LAA+ AML cases, respectively); interestingly, all CD79a-posi-
tive cases co-expressed at least one more LAA. A significant association was
identified between LAA expression and cytogenetic profiles. In particular, at
least one LAA was detected in 39/57 cases (68.4%) with SWOG adverse cyto-
genetics (including monosomal karyotype, MK), compared to 123/232 (53%)
in SWOG cytogenetically favorable and intermediate risk cases (P=0.036). No
other statistically significant associations were found for LAA expression (pos-
itive vs. negative) in respect to age, de novo AML (128/235 cases, 54.4%) ver-
sus sAML (56/108, 52%), complete remission (CR) rate and overall survival
(OS). Associations were sought for the six more frequent LAAs. This analysis
revealed significant associations (P<0.05) between: (i) CD7 or CD10 expres-
sion and adverse cytogenetics; and (ii) CD4 expression and shorter disease-
free survival (DFS) and OS. Cox-multivariate analysis identified CD4 expres-
sion in addition to sAML and adverse cytogenetic profile as negative prognos-
tic indicators (P=0.05) for DFS. Regarding OS, only sAML, advanced age and
adverse cytogenetic profile retained significance.
Summary / Conclusion: Expression of LAAs is frequent in AML, among both
de novo AML and sAML, and significantly associated with adverse cytogenet-
ics. However, the precise prognostic implications of this phenomenon require
further evaluation, ideally in large prospective and well-controlled studies.
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B1240
AML CELLS SENSITIVE TO THE NOVEL TYROSINE KINASE INHIBITOR
AKN-028 SHOW A HIGHER OVERALL TYROSINE KINASE ACTIVITY THAN
MORE RESISTANT SAMPLES 
A Eriksson1*, M Jarvius1, R Hilhorst2, R de Wijn2, L Hovestad2, M Fryknäs1, R
Larsson1, V Parrow3, M Höglund1
1Department of Medical Sciences, Uppsala University, Uppsala, Sweden,
2PamGene International B.V., ‘s-Hertogenbosch, Netherlands, 3Akinion Phar-
maceuticals AB, Stockholm, Sweden

Background: AKN-028 is a novel tyrosine kinase (TK) inhibitor with preclini-
cal activity in acute myeloid leukemia (AML), presently undergoing investiga-
tion in a phase I/II study. AKN-028 is a potent inhibitor of FMS-like kinase 3
(FLT3) and has shown in vitro activity in a wide range of AML samples, irrespec-
tive of FLT3 mutation status or quantitative FLT3 expression. 
Aims: To further characterize the mechanism of actions involved in the AML cell
response to treatment with AKN-028.
Methods: TK-activity profiles in AML cell lines HL60 and MV4-11 and three pri-
mary AML samples (UPN 1-3) were determined using the PamChip® tyrosine
kinase peptide microarray system. For the primary AML samples, serine/thre-
onine kinase (STK) activity profiles were generated on the PamChip®
serine/threonine kinase array.
Results: Previous characterization regarding the cytotoxic properties of AKN-
028 in vitro showed that the patient sample UPN1 and the cell line HL60 rep-
resent relatively resistant samples, UPN2 an intermediate variant and UPN3
and MV4-11 are relatively sensitive to AKN-028. The TK-activity profile between
the cell lines resistant and sensitive to AKN-028 revealed a significant difference
(p-value <0.05, Student’s t-test) in basal phosphorylation level of 57 of the 141
peptide substrates tested. For primary AML samples, this pattern was even
more pronounced with 73 out of the 141 peptides showing significantly higher
peptide phosphorylation signals (p-value <0.05) in UPN3 as compared to the
more resistant UPN1. The differences in STK-activity between the samples
were in general less pronounced. The TK-activity in lysates from AML cell lines
and from the three primary patients was also analyzed in the presence of AKN-
028. In all samples tested, 10 µM of AKN-028 reduced peptide tyrosine phos-
phorylation to approximately the same level. Furthermore, the cell samples
were tested against four different concentrations of AKN-028 (0-25 µM), show-
ing a dose-dependent inhibition in all samples. STK-activity in UPN2 and UPN3
was not affected by 10 µM of AKN-028 whereas UPN1 showed slight inhibition
on some peptides.
Summary / Conclusion: Cells sensitive to AKN-028 showed a higher overall
TK-activity than more resistant ones. The TK-activity was inhibited by AKN-
028 in a dose dependent manner in all samples tested, whereas the overall
STK-activities were low in all cells. The results suggest that the difference in
cytotoxic activity of AKN-028 may be due to the variation in basal overall TK-
activity between cells. If confirmed in larger number of patient samples, this can
indicate that TK-activity profiling could become a novel way of classifying AML,
in order to predict good responders, i.e. serve as a predictive biomarker.

B1241
A NOVEL APPROACH IN THE DEFINITION OF “BLAST GATE” IN AML
USING CD66 AND CD14 AS MATURATION INDICES
G Paterakis1*, N Tsagarakis1, A Taparkou2, E Griva3, P Vassileiou4, D
Koliouskas2, G Paterakis5
1Flow Cytometry-Immunology, Georgios Gennhmatas General Hospital Of
Athens, Athens, 2Pediatric Oncology Department, Ippokration General Hospi-
tal, Thessaloniki, 3Hematology Laboratory, Georgios Gennhmatas General
Hospital Of Athens, 4Flow Cytometry, Flowdiagnosis Laboratory, 5Flow Cytom-
etry, Georgios Gennhmatas General Hospital Of Athens, Athens, Greece

Background: CD45/side scatter (SS) gating is widely used for isolating blasts
by flow cytometry (FC). However, mature cells contaminate the “blast gate”
(BG) or blasts are located in “mature” monocytic and granulocytic regions
CD45/SS gating is thus imprecise, particularly when there are few blasts as in
myelodysplastic syndromes.
Aims: Aim of this study was the application of the maturation antibodies
CD66abce and CD14 for the location of immature cells on CD45/SS gating
acute myeloid leukemias (AML).
Methods: A multiparameter approach encompassing CD66abce, CD14, CD45,
CD10, CD1c, CD33 and CD34 was applied in order to define myeloid and
monocytic immature cells, which were CD66 and CD14 negative.  Thus two
blastic components were discriminated:1) CD34+/CD66-/CD14- 2) CD34-
/CD33+/CD66-/CD14-. Normal counterparts were estimated in 25 control mar-
rows, representing myeloid CD34+ stem cells and immature CD34-
myelomonocytic precursors. From now on we will refer to them as stem cells
and myelogones. The corresponding blastic components were defines in 146
marrow samples of de novo and secondary AML, in adults and children.
Results: We used the FAB nomenclature for the simplicity of data presenta-
tion. Specifically we analyzed 14 M0, 24 M1, 22 M2, 20 M3, 22 M4, 24 M5(a or
b), 6 with M6 (myeloid erythroid) and 14 AΜL with myelodysplasia related
changes. In each category we report the percentage of the two components
(mean±SD),, stem blasts (SB) and myelogone blasts (MB). 1) Μ0: SB 30±7,5%

and MB6,8±4,7%  2) Μ1:SB 51,3±8,3% and MB 14,5±6,6% 3) Μ2: SB
20,8±5,4% and MB 15,4±2,5% 4) Μ3:SB5,9±3,76% and MB 71,9±8,5% 5
Μ4:SB 11,7±4,1 and MB 28,5±7,9% 6) Μ5: SB1,5±1% and MB 43±7,4% 7) M6
SB 14,4±4,1% and MB2,6±1,4%, 8) AML-mrc SB14,3±2,6% and MB12,8±3,6%.
There was statistical significance in the observed differences of the BG com-
ponents (P<0.05) among the various leukemia subtypes. SB component as
expected prevailed in M0 and M1, while MB in M3, M4 and M5. Reference
range in control marrow samples were: stem cells 0.2-1.2% and myelogones
0.5-2.5%.
Summary / Conclusion: Leukemia subtypes presented specific SB/MB pat-
terns. The above approach could be applied in the analysis of myelodysplas-
tic syndromes and minimal residual disease.

B1242
GLOBAL GENE ARRAY ANALYSES TO IDENTIFY BIOMARKERS ASSOCI-
ATED WITH CLINICAL OUTCOME IN ACUTE MYELOID LEUKEMIA 
M Lindberg1*, P Hååg1, A Moshfegh1, L Kanter1, R Lewensohn1, K Viktorsson1,
L Stenke1
1Dept of oncology/pathology, Karolinska Institutet, Stockholm, Sweden

Background: Among prognostic factors associated with outcome in acute
myeloid leukemia (AML) cytogenetic aberrations, although detectable in only
half of the patients, have long been recognized as clinically highly important.
During recent year several distinct gene mutations, preferably detected by PCR,
have also been linked to treatment response and long-term prognosis. Such
mutations involve e.g. the FMS-like tyrosine kinase 3 (FLT3) and nucleophos-
min 1 (NPM1) genes. There is, however, still a need to discover additional dis-
ease-related molecular signatures, including aberrant gene expression pat-
terns that may serve as novel biomarkers and/or as targets of novel therapeu-
tic regimens in AML.
Aims: Using global genomics to identify biomarkers at the molecular level, pre-
dictive of clinical response to chemotherapy, by comparing AML patients with
a poor vs. those with a better clinical outcome.
Methods: We analysed mononuclear cells obtained from 42 patients at AML
diagnosis, using Affymetrix U133 Plus 2.0 and the GeneSpring GX10 software.
Subsequent pathway assessments were performed through IngenuityPathway-
Analyses. Patient characteristics and clinical outcome were collected. All
patients entered complete remission (CR) after high-dose chemotherapy, typ-
ically consisting of an anthracyclin and cytarabine. The median CR duration was
161 (range 12-3701) days. The patients were subdivided into two groups
according to their CR duration: those with “short CR duration” (<180 days,
n=24) and those with “long CR duration” (> 180 days, n=18). The groups were
equivalent regarding age, gender, with blood cell count, cytogenetic status and
presence of secondary leukemia.
Results: Gene array analysis revealed markedly differences with 383 genes
to be up-regulated and 610 genes down-regulated more than 2 fold, in pooled
samples from patients with short CR vs. those with long CR duration. Among
the differentially most expressed genes we identified RUNX1T1 to be 116-fold
up-regulated, while ANXA1 was 58-fold down-regulated in those with short CR.
These gene expression data were confirmed using real time quantitative PCR
(qPCR). Thus, a strikingly higher expression of RUNX1T1 was observed in
individual patient samples with short CR duration (n=10) as compared to those
with long CR duration (n=10); median relative expression 0.01 vs. 0.59
(P=0.0002). The transcription factor gene RUNX1T1 is a part of one of the well-
known t(8;21)(q22;q22) cytogenetic aberration, creating the RUNX1-RUNX1T1
fusion gene that translates into a protein known to block normal hematopoiet-
ic differentiation. It is observed in 5-12% of adult AML patients and is associat-
ed with a favourable clinical prognosis. Our pathway analyses identified con-
nections between RUNX1T1 and CD34 and TCF3, all found up-regulated in
short CR duration patients. We are currently validating our results by making
use of publicly available gene array data from two other, independent AML
cohorts (a total of approx. 200 patients). Preliminary data reveal genes mutu-
ally up-regulated in all of the three patient cohorts with poor outcome, as com-
pared to those with better outcome.
Summary / Conclusion: By using global gene array analysis to compare
AML patients with short vs. those with long CR duration, we observed
striking differences in gene expression. In our material RUNX1T1 had the
highest differential expression, a finding confirmed by qPCR on individ-
ual patient samples. Further assessments of interacting signaling net-
works and in silico validation of independent patient cohorts are on-going,
aiming at discovering additional biomarkers predictive for AML progno-
sis and, ultimately, collecting information that may lead to future novel tar-
geted therapies.

B1243
TREATMENT WITH G-CSF AND AMD3100 DIMINISH THE CLONOGENIC
CAPACITY OF PRIMARY ACUTE MYELOID LEUKEMIA BLASTS IN VITRO
M Nomdedeu1,2*, M Pratcorona3, M Díaz-Beyá1,2, X Calvo4, M Rozman4, J
Esteve1,5, R Risueño2
1Hematology, Hospital Clínic Barcelona, 2Josep Carreras Leukemia Research
Institute, 3Fundació Clínic per a la Recerca Biomèdica, 4Hematopathology,
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Hospital Clínic Barcelona, 5Institut d’Investigacions Biomèdiques August Pi i
Sunyer, Barcelona, Spain

Background: The simultaneous administration of G-CSF and chemotherapy
as a priming strategy has resulted in a clinical benefit in determined subsets of
patients diagnosed with acute myeloid leukemia (AML) (Lowenberg et al, NEJM
2003; Pabst T, et al, Blood 2012). On the other hand, the CXCR4 antagonist
AMD3100 has shown to prolong survival in AML-bearing mice (Nervi Blood
2009). However, the mechanism responsible for these anti-leukemic effects is
not fully characterized. We hypothesized that these observations could be
explained based on a higher sensibility of leukemic stem cells (LSCs) to these
priming agents. 
Aims: The main goal of this project is to study the in vitro effect of G-CSF and
AMD3100 on LSCs and the bulk leukemic population from primary AML sam-
ples.
Methods: Primary peripheral blood cells from 10 AML patients were treated
with G-CSF or AMD3100 at different doses for 72 h. Cell viability was meas-
ured by 7-AAD (eBioscience) exclusion; cell surface phenotype and volumet-
ric cell count were obtained by flow cytometry (FACSVerse, BD) and analyzed
using the FlowJo software (TriStar). For the clonogenic assays, primary AML
cells were treated for 18 h with G-CSF and AMD3100 at increasing doses and
cultured on MethoCult H4034 Optimum (StemCell Technologies) for 14 days. 

Colonies were screened based on morphology.

Results: Cell viability of the bulk blast population and the more immature
CD34+ leukemic population remained unaffected in the presence of G-CSF or
AMD3100. G-CSF treatment upregulated CXCR4 expression in a dose-
dependent fashion. A 1.44-fold increased expression was observed at the high-
est G-CSF dose (100 µg/ml). However, the expression of VCAM-1 and VLA-4
did not change. On the contrary, AMD3100 treatment induced a 0.71-fold reduc-
tion of CXCR4 surface expression at the highest dose (1ng/ml) (P<0.0001).
Additionally, AMD3100 also induced a significant downregulation of the VLA-4
and VCAM-1 surface expression (P=0.0004 and P=0.02 respectively). AML
clonogenic capacity was significantly reduced in a dose-dependent manner
after treatment with G-CSF and AMD3100 (Figure 1). At the highest concen-
tration, G-CSF (100 mg/mL) and AMD3100 (1 ng/mL) decreased the clonogenic
capacity by 41% (P=0.0004) and 44% (P=0.0002), respectively. 
Summary / Conclusion: The addition of G-CSF or AMD3100 impairs remark-
ably the clonogenic capacity of primary AML cells. These results suggest that
the use of these two molecules as priming agents may contribute to eradicate
the LSC population. Our findings support the design of further studies aimed
to explore a potential synergistic effect of these agents in combination with
standard chemotherapy against LSCs.

B1244
CLINICAL AND BIOLOGICAL CHARACTERISTICS OF IDH1 AND 2 MUTA-
TIONS IN ACUTE MYELOID LEUKEMIA PATIENTS WITH NORMAL KARY-
OTYPE (NC-AML) IN SERBIA
N Tosic1*, T Karan-Djurasevic1, I Glumac1, V Spasovski1, M Virijevic2, I Djunic2,
N Suvajdzic2,3, D Tomin2,3, S Pavlovic1
1laboratory for Molecular Hematology, Institute of Molecular Genetics and
Genetic Engineering, University of Belgrade, Serbia, 2Clinic of Hematology,
Clinical Center of Serbia, 3Faculty of Medicine, University of Belgrade, Bel-
grade, Serbia

Background: Acquired mutations in exon 4 of both isocitrate dehydrogenase
1 and 2 genes (IDH1 and IDH2) were recently reported in patients with acute
myeloid leukemia (AML). Numerous studies have tried to reveale the associa-

tion of these mutations with clinical features, prognosis and the outcome of the
disease.
Aims: To evaluate the frequency and examine the impact of IDH1/2 mutations
on outcome, as well as their association with other molecular and clinical prog-
nostic markers in adult de novo NC-AML patients.
Methods: Diagnostics bone marrow samples from 96 adult de novo NC-AML
patients diagnosed between September 2009 and December 2012 were ana-
lyzed for IDH1/2 mutations by DNA PCR amplification/sequencing. The patients
(55 males/41 females; median age 54, range 19-78 years) were treated as fol-
lows: patients aged < 60 years- induction “3+7”; consolidation 3 cycles HIDAC;
medically fit patients aged >60- 70 years-induction “3+7”/”2+5”; consolidation
3 cycles IDAC; patients aged >70 years- ara-C 20 mg s.c. 10-14 days/ 6 cycles
or purinethol.
Results: IDH mutations were found in 21.9% of the patients. IDH1 mutations
were detected in 8 patients (7.9%, R132 (n=4), R132H (n=3), R132G (n=1)).
IDH2 mutations were detected in 13 patients (9.9%, R140Q (n=9), R140W
(n=1), R140L (n=1) and R172K (n=2)). None of the patients exhibited simulta-
neously IDH1 and IDH2 mutations, and all of the mutations were in heterozy-
gous form. They were predominantly detected among FAB M2 and M4 sub-
groups (M2, M4IDH mutations were not associated with NPM1 and FLT3 muta-
tions or any other clinical characteristics except for the higher percentage of
blasts in peripheral blood. IDH mutations impacted complete remission (CR)
rate; only 13/21 IDH positive patients reached CR (P=0.044). Moreover, mul-
tivariate logistic regression analysis showed that the presence of IDH mutations
is independent unfavorable factor for CR achievement (P=0.048). Similar find-
ing was detected when we investigated the impact of IDH mutations on over-
all survivor (OS), i.e. IDH+ patients exhibited shorter OS (median 4 months)
compared to IDH- patients (median 9 months)(P=0.058). The effect was more
prominent in IDH2+ patients (P=0.018). Nevertheless, the multivariate analy-
sis showed that only IDH2+ status was an independent prognostic factor for OS
(P=0.015). IDH+ patients were most numerous in the double negative FLT3-
ITD-/NPM1- patients (10/21), and then in FLT3-ITD-/NPM1+ patients (7/21).
Double positive group FLT3-ITD+/NPM1+ and single positive FLT3-
ITD+/NPM1- group of patients had 2 IDH+ patients each. The presence of IDH
mutations in the half of patients (7/14) belonging to the molecular low-risk FLT3-
ITD-/NPM1+ group could explain the low OS in this group of patients of only 2
months compared to the other four groups (P=0.04).
Summary / Conclusion: This study shows that the presence of IDH mutations
predicts both low CR rate and shorter OS in our cohort of patients. It also sug-
gests that a caution should be addressed when assigning the patients to the
molecularly low-risk FLT3-ITD-/NPM1+ group. 

B1245
DOWNREGULATION OF PROGRAMMED CELL DEATH LIGAND-1 PRO-
TEIN INHIBITS MIGRATION,ADHESION AND INVASION OF LEUKEMIA HL-
60 CELLS
M Liu1, P Zhou2, Y Jiang1*
1Pediatrics, Renmin Hospital of Wuhan University, 2Hubei Center for Medical
Device Quality Supervision and Testing of State Drug Administration, wuhan,
China

Background: Programmed cell deathligand-1(PD-L1) was a newly discovered
apoptosis gene, which was highly expressed in children with leukemia ,and it
was considered as a predictive marker for leukemia micrometastasis.
Aims: To investigate the impacts of programmed cell death ligand-1(PD-L1)
downregulation  on cell abilities of migration,adhesion and invasion of leukemia
HL-60 cells.
Methods: PD-L1-siRNA,control-siRNA and blank-siRNA were transfected into
leukemia HL-60 cells through liposome as experiment group,negative control
group and blank control group,respectively.The transfection efficiency was
observed by fluorescence microscope.Forty-eight hours after
transfection,reverse transcription PCR and immunocytochemistry were
employed to detect the expression of PD-L1 in three groups.Cell experiments
were performed to assess cell migration,adhesion and invasion
respectively,when PD-L1-siRNA was transfected into HL-60 cells for 48 hours.
Results: The transfection efficiency of HL-60 cells was 90%.PD-L1 mRNA and
protein expression of PD-L1-siRNA group were 0.031±0.002 and
532.3±42.5,which were significantly lower than those of control-siRNA group
and blank-siRNA group(t=3.452,t=2.905,P<0.05;t=3.167,t=3.792,P<0.05).The
number of migrated cells in PD-L1-siRNA group was 23.17±2.06,fewer than
those of control-siRNA group and blank-siRNA group(t=2.755,
P<0.05;t=3.626,P<0.05).Compared with control-siRNA group,the adhesion rate
at 30and 60min were decreased by(40.97±2.25)% and(51.26±3.07)%
(t=2.787,P<0.05;t=3.965,P<0.05).Moreover,the number of invaded cells in PD-
L1-siRNA group was 37.65±3.12,significantly fewer than those of control-siR-
NA group and blank-siRNA group(t=3.378,P<0.05;t=2.613,P<0.05).
Summary / Conclusion: Down-regulation of PD-L1 expression in HL-60 cells
can inhibit the abilities of migration,adhesion and invasion,which suggests that
PD-L1 plays an important role in the metastatic potency of leukemia cells. 
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B1246
THE TRIM FAMILY UBIQUITIN LIGASE TRIM32 PROMOTES CELL DIFFER-
ENTIATION AND SUPPRESSES CELL PROLIFERATION OF HUMAN AN
APL CELL LINE VIA RETINOIC ACID RECEPTOR ALPHA-MEDIATED
TRANSCRIPTION 
T Sato1*, A Iguchi1, S Hatakeyama2, T Ariga1
1Pediatrics, 2Biochemistry, Hokkaido University Graduate School of Medicine,
Sapporo, Japan

Background: Retinoids are promising for cancer therapy due to their potential
effects on cell differentiation and apoptosis. Initial treatment for acute promyel-
ogenous leukemia (APL) is now carried out by using all-trans retinoic acid
(ATRA). In vitro studies with human APL cell lines have shown that these
leukemic cell lines provided clues for achieving satisfactory therapeutic results.
However, the mechanisms by which ATRA functions have not been elucidated.
We recently found that TRIM32, one of the ubiquitin ligase family proteins, is a
positive regulator of transcriptional activity of retinoic acid receptor alpha (RARa)
in differentiation of neural cancer cell lines.
Aims: With the aim of elucidating the molecular function of TRIM32 in APL cell
differentiation, we checked the protein levels of TRIM32 by immunoblot analy-
sis in various human leukemic cell lines and we investigated whether TRIM32
influences cellular proliferation of HL60 cells by facilitating transcriptional activ-
ity of RARa. We also tested whether exogenous overexpression of TRIM32
alone promotes APL cell differentiation without ATRA, suggesting that TRIM32 

is a key molecule for APL cell differentiation.

Methods: To clarify the expression profiles of TRIM32 in human leukemic cell
lines, we compared the protein levels of TRIM32 by immunoblot analysis in var-
ious human leukemic cell lines. Next, to verify whether TRIM32 drives RARa-
mediated transcription in human leukemia and cancer cell lines, we performed
a luciferase assay using a RAR promoter-driven luciferase construct (RAR-
Luc) and we performed immunoblot analysis to verify whether TRIM32 stabi-
lizes the expression level of endogenous RARa in HL60 cells without ATRA. We
also examined whether similar morphological features of granulocytic differen-
tiation were observed even in some of the ATRA-untreated HL60 cells in which
TRIM32 was transiently transfected. In addition, we calculated the percentage
of CD11b-positive HL60 cells in which TRIM32 was induced without ATRA treat-
ment.
Results: Expression of TRIM32 protein was observed in leukemic cell lines and
its expression level of TRIM32 was various in blast cell lines. Immunoblot analy-
sis showed that endogenous RARa was more highly expressed in HL60 cells
in which TRIM32 had been expressed than in mock cells. We also found that
similar morphological features of granulocytic differentiation were seen in some
of the ATRA-untreated HL60 cells in which TRIM32 was induced. The percent-
age of CD11b-positive cells was significantly higher in HL60 cells in which
TRIM32 was induced than in mock cells (1.4±1.0% for mock versus 21.9±5.1%
for TRIM32 (P<0.01)). We performed cell proliferation assay using HL60 cells
after induction of TRIM32 or empty expression vectors. The effect on HL60
cells after induction of TRIM32 was characterized by significant suppression of
cellular proliferation compared with that of mock cells (Figure).
Summary / Conclusion: Results of cell proliferation assay suggest that
TRIM32 induced granulocytic differentiation via RARa-mediated transcription-
al activity in the absence of ATRA, and proliferation of HL60 cells after induc-
tion of TRIM32 showed slow proliferation because of their disappearance of self-
division potential. In conclusion, it is important to analyze TRIM32 protein that
has functions to regulate transcriptional activity of RARa. Our findings might pro-
vide clues for generating of new anti cancer agents. Detection of substrates of
TRIM32 and pharmacologic enhancers of RAR-associated ubiquitin ligases
would be helpful for patients suffering from malignant diseases, whose cancer
cells are induced to differentiate by retinoic acid-dependent RARa-mediated
transcriptional activity.

B1247
EXPRESSION LEVELS OF WT1 AND NPM1 AND NOVEL NONSPECIFIC
MARKERS AS TOOLS FOR EVALUATING MINIMAL RESIDUAL DISEASE
IN AML
R Petrbokova1*, J Polák1, H Hájková1, C Haškovec1, O Fuchs1, A Kostečka1,
P Cetkovský2, C Šálek2
1Dpt. of Molecular Genetics, 2Clinical Division, IHBT, Prague2, Czech Repub-
lic

Background: Monitoring of minimal residual disease (MRD) is an important tool
in the medical management of acute myeloid leukemia (AML). Of the specific
molecular markers, mutations of the nucleophosmin 1 (NPM1) gene represent
the most frequent aberration. This makes NPM1 a favorite gene for MRD detec-
tion. Approximately one half of AML patients do not have a suitable specific
molecular marker for MRD monitoring. Therefore, development of sensitive
assays for quantification of nonspecific leukemia-associated antigens (LAA)
should be focused on, along with the search for rare specific mutations. The
Wilm’s tumor gene (WT1) has been suggested as a possible molecular mark-
er of MRD in AML as it is overexpressed in 80% of AML patients at diagnosis.
The LAAs that we focused on were PRAME, MSLN, ST18, XAGE1, CSPG4,
CA9 and BAALC in genes.
Aims: To examine selected LAAs as potential tools for MRD monitoring in AML.
Methods: Established IVD CE protocols of fluorescence-based quantitative
reverse transcriptase-polymerase chain reaction (qRT-PCR) and protocols
based on TaqMan Gene Expression Assays® were used for quantification of
selected targets.
Results: Of the 475 patients treated at the Institute of Hematology and Blood
Transfusion in Prague in 2002-2012, 113 (23.8%) had a mutation in the NPM1
gene. Of the 45 patients with NPM1 mutation and follow-uP>4 months, 7 nev-
er reached MRD negativity while sustaining hematological remission and 12 suf-
fered hematological relapse. MRD positivity preceded hematological relapse by
a median of 3.23 months. Overexpression of WT1 in peripheral blood was
detected in 199 of 211 patients (94.3%) at diagnosis. Thirty-three experienced
relapse. Median time from MRD positivity to hematological relapse was 1.8
months. MRD quantities monitored by NPM1 on mRNA level were compared
to WT1 expression in 60 AML patients with a median follow-up of 12.3 months
(range 1.32–110.4). Both methods for MRD detection correlated significantly
(P<0.0001). Levels of selected LAAs (MSLN, ST18, XAGE1, CSPG4, CA9)
were evaluated in 153 AML patients at diagnosis. Overexpression of MSLN
was demonstrated in 22.5%. However, the high expression of MSLN in normal
peripheral blood makes this marker unsuitable for MRD monitoring. This is not
the case of ST18, XAGE1, CSPG4 and CA9, which were overexpressed in
50.3%, 17.9%, 45.7% and 36.4% respectively. In 12 patients (7.8%) with high
expression of a particular LAA at diagnosis, it was possible to trace MRD dur-
ing the course of the disease. MRD data were in concordance with the disease
status. Moreover, in seven of these patients, LAA was the only MRD marker
because of the low expression of both WT1 and NPM1. Levels of BAALC and
PRAME were monitored in 373 AML patients at diagnosis. Overexpression of
BAALC was demonstrated in 169 patients (45.3%). In 14 patients, MRD was
monitored during the course of disease and, similarly, significant correlation of
BAALC expression levels with those of WT1 has been found (P<0.0001). The
high expression of PRAME was detected in 91 patients (24.4%) at diagnosis.
In 5 patients, MRD was monitored during the course of disease. Its expression
rose in concordance with PML/RARA transcripts while WT1 expression stayed
below the upper normal limit.
Summary / Conclusion: By combining methods for detecting NPM1 muta-
tions and elevated LAA expression, a suitable MRD marker was found for every
AML patient in our cohort. Median time from MRD positivity to hematological
relapse was longer by 1.4 months in the NPM1 group compared to WT1.
Supported by IGA MZČR grant NS10632-3/2009 and grant IHBT00023736.

B1248
INCIDENCE AND CLINICAL FEATURES OF PATIENTS WITH AML1-ETO,
CBFB-MYH11 AND PML-RARA TRANSCRIPTS IN THERAPY-RELATED
COMPARED TO DE NOVO ACUTE MYELOID LEUKEMIAS IN A COHORT
OF 449 BULGARIAN PATIENTS 
G Balatzenko1*, B Spassov2, P Ganeva2, V Hrischev2, S Toshkov1, G Myhailov2,
M Guenova3
1Laboratory of Cytogenetics & Molecular Biology, 2Clinics of Hematology, 3Lab-
oratory of Hematopathology & Immunology, National Hospital for Active Treat-
ment of Hematological Diseases, Sofia, Bulgaria

Background: AML-ETO, CBFB-MYH11 and PML-RARA fusion transcripts (FT)
are among the most frequent genetic abnormalities in de novo acute myeloid
leukemia (dnAML) with geographic/ethnic-relatedvariationsinthe incidence.
Generally, these FT are associated with a favorable prognosis. However data
concerning the incidence of these aberrations in therapy-related AML (tAML)
cases, and the association with clinical feature are contradictory.
Aims: To determine the incidence of AML-ETO, CBFB-MYH11 and PML-RARA
in tAML compared to dnAML and to define the main clinical and laboratory fea-
tures of both groups of patients (pts). 
Methods: In total 449 adult AML pts, including 403 (89.8%) dAML and 46
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(10.2%) tAML, 222 males and 227 females, with a mean age of 54.3±16.9
years were diagnosed at the National Hematology Hospital – Sofia. All patients
were screened for AML1-ETO, CBFb-MYH11 and PML-RARA FT and FLT3-
ITD by RT-PCR.
Results: In the whole cohort “favorable” FT were found in 74 pts (16.5%): 62
(15.4%) in dnAML and 12 (26.1%) in tAML (P=0.09). The overall incidence of
the different markers was as follows: 4.9% for AML1-ETO (n=22), 4.9% for
CBFb-MYH11 (n=22), and 6.7% for PML-RARA (n=30), without significant dif-
ferences in the frequency between dnAML and tAML (AML1-ETO: 3.7% vs.
8.7%; P=0.266; CBFb-MYH11: 3.7% vs. 8.7%; P=0.266, PML-RARA: 6.5% vs.
8.7%; P=0.53, respectively). Within the group of dnAML, pts with “favorable”
FT were significantly younger compared to the remaining pts (55.9±16.2 years):
AML1-ETO(+) 39.8±15.8 years (P=0.000); CBFb-MYH11(+) 44.1±15.9 years
(P=0.003), PML-RARA(+) 44.3±18.9 years (P=0.001). In contrast, within the
tAML group, only the CBFb-MYH11(+) pts were significantly younger
(44.9±22.2 years, P=0.005) compared to negative cases (62.1±12.8 years),
while a tendency for younger age was seen in AML1-ETO(+) pts (47.8±26.3
years; P=0.068), and no differences were detected in PML-RARA(+) pts
(56.2±6.8 years; P=0.376). According to the FAB criteria, AML1-ETO were
found in M1 (4); M2 (9); M2Eo (3); M4 (1); and not specified (1) in de novo AML,
compared to only myeloid morphology M2 (3) and M2Eo (1) in tAML. CBFb-
MYH11 were found in M1Eo (1); M2 (2); M4 (8); and M4Eo (7) dnAML cases,
vs. M2Eo (3) and M4 (1) in tAML. PML-RARA were found in M3 (22); and M3v
(4) de novo cases, while in the tAML all pts had a classical M3 morphology. Fur-
thermore, the molecular data revealed that within the PML-RARA(+) dnAML pts,
42.3% bared the Short form and 57.7% the Long form of the transcripts; while
FLT3-ITD was detected in 7/15 (46.7%) patients. In contrast, all PML-RARA(+)
tAML patients were positive for the Long form and only one was positive for
FLT3-ITD. No differences in the mean age, gender, leukocyte and platelet
counts, hemoglobin level, and blast cells/equivalents were observed between
pts with different molecular abnormalities related to the origin of the disease
(dnAML vs. trAML).
Summary / Conclusion: In this study we found a relatively high incidence of
“favorable” fusion transcripts in patients with tAML similar to that, determined
in dnAML. Our results further confirmed the heterogeneity of these entities,
however most of the main characteristics did not differ significantly between de
novo and therapy-related cases.

Studies were supported by the National Science Fund (grant D002-35/09). The
authors express their gratitude to A.Stoimenov, V.Nikolova and the clinical team
for their contribution to the patients diagnosis and management.

B1249
UNFAVORABLE PROGNOSTIC IMPACT OF WT1 MUTATIONS IN PEDI-
ATRIC ACUTE MYELOID LEUKEMIA IN KOREA
D Han1*, H Baek1, H Jang1, M Son2, S Lee2, K Yoo2, K Sung2, H Koo2, J Park1,
T Hwang1, H Kook1
1Pediatrics, Chonnam National University Hwasun Hospital, Hwasun, 2Pedi-
atrics, Samsung Medical Center, Seoul, Korea, Republic Of

Background: Acute myeloid leukemia (AML) is a clinically and biologically
heterogeneous disease. Recently, about 65% of pediatric AML patients show
long-term survival. The relevance and prognostic value of mutations in FLT3,
NPM1, CEBPA, and WT1 for novel classification and risk-group stratification
have been studied mainly in adult AML and to a lesser extent in patients with
pediatric AML.
Aims: The aim of this study was to show the clinical implications of these
genetic variants on childhood AML in Korea.
Methods: We have evaluated the frequency and prognostic significance for the
mutation status of FLT3-ITD/TKD, NPM1, KIT, CEBPA, WT1, NRAS, BAALC
and IDH1/2 in childhood AML (n=104). Mutations were analyzed by PCR ampli-
fication of genomic DNA. WT1 and BAALC expression levels were measured
using real-time quantitative PCR. All patients were diagnosed with AML at Sam-
sung Medical Center and Chonnam National University Hwasun Hospital.
Results: The incidences of these genetic alterations were as follows: NPM1,
20 (19%); FLT3-ITD, 14 (14%); CEBPA, 14 (14%); WT1, 11 (11%); NRAS, 5
(2%); KIT, 3 (3%); IDH1, 2 (2%); IDH2, 2 (2%); high BAALC expression, 6/15
(40%); high WT1 expression, 6/15 (40%). The 5-year Kaplan-Meier EFS rate
was 65%: standard risk karyotype, 67% vs. high risk karyotype, 60%;
chemotherapy, 73% vs. SCT, 61%. The 5-year EFS rate was not significantly
different according to FLT3-ITD, NPM1, NRAS, and CEBPA mutation status.
WT1 mutated patients showed a decreased EFS rate (68% vs. 44%, P=.064).
The 5-year EFS rates were as follows according to the level of BAALC and WT1
expression: high, 50% vs. low BAALC, 100% (P=.110); high, 42% vs. low WT1,
100% (P=.059). In 19 normal karyotype patients, EFS rates of FLT3/ITD, CEB-
PA and NPM1 mutation status were not significantly different. WT1 mutated
patients of normal cytogenetic AML patients showed a poor prognosis (78% vs.
0%, P=.002).
Summary / Conclusion: The most common mutation was found in NPM1. The
KIT, IDH1/2 and FLT3/TKD mutations were very rare. Patients with High
BAALC and WT1 expression levels were associated with poor prognosis, but
statistically not significant. WT1 mutated patients with normal karyotype showed

a poor prognosis. The result of this study was not consistent with previous pub-
lished data because of small sample size, selection bias, high rate of SCTs, and
ethnic differences. However, these data suggest that some clinical implications
of molecular genetic alterations in Korean children with AML. Further retro-
spective and prospective multicenter studies are needed to unravel how these
genetic abnormalities affect the leukemogenesis, treatment and prognosis in
pediatric AML.

B1250
MANAGEMENT OF FIT OLDER PATIENTS WITH AML : MAJOR IMPACT OF
CYTOGENETICS
J Nguyen1*, T Vo1, B Bailly2, P Sidon3, J Hotton4, M Roos5, M Maerevoet1, P
Lewalle1, N Meuleman1, M Paesmans6, D Bron1
1Hematology, Institut Jules Bordet, 2Hematology, Hôpital Erasme, 3Patholog-
ical Anatomy, Institut Jules Bordet, 4Hematology, Hôpital St Pierre, 5ICSO,
6Data Center, Institut Jules Bordet, Brussels, Belgium

Background: Median age of Acute Myeloid Leukemia (AML) patients at diag-
nosis is 67 years and represents a real clinical challenge. Major problems of
olders AML remain co-morbidities, poor performance status and biological fea-
tures increasing resistance to chemotherapy. However, some patients are cured
with chemotherapy.
Aims: We studied prognostic factors in order to identify those patients deserv-
ing intensive treatment
Methods: We retrospectively reviewed 78 patients over 60 (60-86) years old
referred to our centre for treatment. AML was classified according to WHO
classification; cytogenetic data were obtained by routine karyotype, additional
FISH analysis and molecular biology; fit patients (PS<2, reversible or controlled
comorbidities and no geriatric syndromes) received intensive chemotherapy
according to successive EORTC protocols. Several factors were assessed in
univariate and multivariable analysis, in order to define their prognostic signif-
icance according to age subgroups. We also looked for factors predicting treat-
ment related toxicity and/or death and disease related mortality. Kaplan-Meier
curves were used to compare significant prognostic factors in terms of complete
remission, overall survival and disease-free survival according to prognostic
factors and complete remission.
Results: 64% of patients are male. 52% AML are secondary. 50% of all treat-
ed patients reached a complete remission post induction. Overall survival (OS)
of patients over 60 years old is 48%; 31% and 17% at1, 2 and 5 years, with a
median survival of 9 months. This is higher compared to other studies, since a
majority of patients were “fit” enough to be referred to our centre. According to
age, OS is significantly better (P<0.0001) for patients below 70 years than
above (44% at 2y vs. 16%). In univariate analysis, whatever the age, favourable
karyotype provides a better prognosis (2y OS 53% vs. 20%, P=0.007). Taking
into account cytogenetic data and age, median survival of patients above 70
with favourable karyotype was very similar to population below 70 (38 and 44%
at 2y).In multivariate analysis, OS in patients treated with curative intent is
much better than supportive care (62% at 1y vs. 6%, P<0,0001). For patients
who received intensive chemotherapy (77%), death due to uncontrolled disease
remains a major concern compared to death induced by treatment related tox-
icity (10%). In multivariate analysis, levels of LDH (P=0.03), liver diseases and
prior malignancy (P=0.01) come out as others majors significant prognostic fac-
tors.
Summary / Conclusion: In our single-centre experience of ‘fit’ olders AML
patients, we confirm that cytogenetic data is the prognostic factor with the
strongest predictive positive value in terms of outcome whatever the age in uni-
variate analysis. Particularly for patients above 70, individual geriatric assess-
ment combined with major prognostic factors should be refined in prospective
studies to improve therapeutic decision making and limit treatment related tox-
icities. The survival of older AML patients remains poor, more likely due to dis-
ease resistance with aggressive biology, than because of treatment toxicity.
New alternative treatment approaches using less toxic target therapies are
urgently needed.

B1251
A RARE VARIANT TRANSLOCATION IN APL
E Grasso1, C Consoli1, P Fiumara1, P La Cava1, G Rizzo1, G Avola1, C Conti-
cello1, F Di Raimondo1*
1Divisione Clinicizzata di Ematologia con Trapianto di Midollo Osseo , Azien-
da Ospedaliero Universitaria “Policlinico-Vittorio Emanuele”.P.O. Ferrarotto,
Catania, Italy

Background: Acute Promyelocytic Leukemia (APL) is characterized by the
t(15;17) patognomic translocation. Although almost all APL patients have the
classical balanced translocation, a small proportion have complex or simple
variant translocation , such as t(4;15;17) or t(5;17;15). Some of them , such as
t(11;17)(q23;q21), show resistance to ATRA treatment whereas detection of
classical t(15;17) or underlying PML-RARα rearrangement is highly predictive
of response to ATRA in virtually 100% of cases.
Aims: The aim of this study was to describe a rare variant translocation in APL
patient. A 21 year-old woman was admitted to our hospital because of fever and
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hematomas. Coagulation test revealed that INR was 1.52, normal partial throm-
boplastin time (PTT) and there was a slight reduction of fibrinogen (94.8 mg/dL).
Peripheral blood examination showed 127x103/mmc white blood cells and
10x103/mmc platelets. Bone marrow aspirate showed 100% infiltration by
abnormal promyelocytes. At immunophenotypic analysis 91.1% cells were CD9,
CD13, CD33,CD38, CD45RA, MPO, CD45 positive. PML/RARα transcript of the
bcr3 subtype was detected by reverse transciptase polymerase chain reaction.
A diagnosis of APL high risk was made according to the above data.
Methods: Chromosome analysis was based on G-banded metaphase and the
karyotype was described according to the ISCN 2009. A whole chromosome
painting (WCP) probe for chromosome 6 and a dual-color, dual-fusion probe for
PML/RARα were used for fluorescence in situ hybridization (FISH).
Results: The karyothype of the patient was interpreted as 46,XX,t(6;17;15)
(p23;q21;q22) by conventional cytogenetic and it was elucidated by fluorescence
in situ hybridization. Patient started treatment with ATRA 45mg/m2 die and idaru-
bicina 12mg/m2 every other day but she died at 3rd day because of a massive
brain bleeding although platelets count was maintened above 40x103/mmc.
Summary / Conclusion: The t(6,17;15)(p23;q21;q22) translocation found is,
to our knowledge, one of a few series in wich 6p arm is involved. This case is
a contribution to the study of the infrequent variants APL translocation and
could provide futher insigts into biologic and prognostic information provided by
cytogenetics.

B1252
DNA METHYLTRANSFERASE FAMILY GENES MUTATIONAL STATUS IN
CANIS FAMILIARIS AML: A POTENTIAL MODEL FOR THE DISEASE IN
PEDIATRIC PATIENTS
I Bronzini1*, M Paganin1, M Gelain2, L Aresu 2, F Cian 3, F Riondato4, S
Comazzi5, G Basso 1, G te Kronnie 1
1Department of Women’s and Children’s Health, 2Department of Comparative
Biomedicine and Food Science, University of Padova, Padova, 3Department
Veterinary Medicine, University of Cambridge, Cambridge, 4Department Veteri-
nary Science, University of Torino, Torino, 5Department of animal pathology
Hygiene and Veterinary Public Health, University of Milano, Milano, Italy

Background: Acute myeloid leukemia (AML) is the most widely occurring acute
leukemia in adults with a high prevalence of relapses. Genetic aberrations are
often found in AML specimens and recent whole genome sequencing studies
identified somatic mutations with biological and clinical importance. In addition,
several studies revealed that both global DNA hypomethylation and regional
hypermethylation occur in tumorigenesis. In this respect, mutations of DNA
methyltransferases gained particular interest. Indeed, several studies reported
a high occurrence of somatic mutations at codon R882 of DNA methyltrans-
ferase3A in adult AML1. DNMT3 family genes comprise two enzymes, DNMT3A
and DNMT3B, that play a role in de novo CpG methylation and a functional
accessory protein, DNMT3L, that activates the two enzymes by binding to their
catalytic domain2. Functional studies performed in vitro on human cells line
models or using murine models have associated mutations of DNMT3A with
aberrant methyltransferase activity and altered whole genome expression pro-
files. However, a direct correlation between aberrant DNA methylation and
mutated DNMT3 remains elusive. We propose the dog as a model for function-
al studies of human AML providing the advantage that the disease occurs spon-
taneously in out bred dogs.
Aims: The purpose of this study is to explore canine AML as a model of human
AML. Canine AML specimens were screened for DNMT3A, DNMT3B and
DNMT3L to provide a view on the mutational status of all members of the fam-
ily of DNA methyltransferase genes.
Methods: Sanger sequencing of the C-terminal domain of DNMT3A, DNMT3B,
and DNMT3L was achieved in 16 samples of canine AML. The majority of
canine patients were large breed in their middle age (mean age 6.9±2.7 years);
the diagnosis of AML was based on clinical evaluation and immunophenotype.
Primers were designed to obtain DNA sequences of the C-terminal domain of
DNMT3A, DNMT3B and DNMT3L using ABI PRISM 310 Genetic Analyzer.
Results: Diagnosis of canine AML was confirmed by morphology with the major
part of specimens classified as M2-M4 with some cases of M53, complete blood
count profiles (CBC), white blood cell counts (WBC), and by the immunophe-
notype profile (CD34+, CD45+, MPO+, CD14+, CD11b). Specific sequences
were obtained for exon 22 of DNMT3A and DNMT3B and exon 9 of DNMT3L.
No mutations were found in canine AML specimens at positions homologous
to sites of hot spot mutations in adult human patients with AML. Since the muta-
tion detection limit of Sanger sequencing is 20% we will also use next genera-
tion amplicon deep sequencing to detect mutations down to 1% to more thor-
oughly analyze mutations including the analysis of all exons of the C-terminal
domain of DNMT3A, DNMT3B and DNMT3L.
Summary / Conclusion: In this study we investigated the dog as a study mod-
el of human AML. Acute myeloid leukemia occurs spontaneously in out-bred
dogs suggesting it to be a natural model for clinical and biological studies.
Sanger sequencing failed to detect mutations in the terminal exons of DNMT3A,
DNMT3B, and DNMT3Lwhich may indicate that like childhood AML also canine
AML has no mutations in the family of DNA-methyltransferase genes4. Along
this line canine AML in spite of middle age of patients seems to resemble pedi-
atric AML.
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B1253
ANALYSIS OF ACTIVITY OF MATRIX METALLOPROTEINASES MMP-2
AND MMP9 IN BONE MARROW PLASMA OF PATIENTS WITH ACUTE
MYELOID LEUKEMIA
I Lesnichenko1*, S Gritsaev2, A Sergeev2, I Kostroma2
1Biochemistry laboratory, 2Hematology, Russian Institute of hematology and
Transfusiology, St.Petersburg, Russian Federation

Background: Matrix metalloproteinases (MMPs) are of greit interest for onco-
hematologists because of their role in neoangiogenesis, including such process-
es as growing, invasion, metastazing of tumor cells. However the concept of
clinical importance of MMP is still not stated.
Aims: To investigate the prognostic significance of MMPs in patients with acute
myeloid leukemia (AML).
Methods: The MMP-2 and MMP-9 activities ratio (MMP-2/MMP-9) was inves-
tigated in BM plasma of 53 patients with de novo AML. During the collection of
BM 33 patients were diagnosed with complete remission (CR) and 20 patients
without CR. The method of zymografy in polyacrylamide gel containing gela-
tine as a substrate was used.
Results: MMP-2/MMP-9 ratio was approximately 1.00 (0.91+/- 0.06; from 0.42
to 1.77) in the BM samples of 30 patients in CR (91.0%) and 10 patients with-
out CR (50.0%). The median overall survival (OS) of these patients was 27
months. At the same time the MMP-2/MMP-9 ratio was more than 3 times high-
er (3.34+/-0.34); from 1.80 to 5.50 (P<0.001) in 13 patients. In the group with
high MMP-2/MMP-9 ratio, 10 patients had resistant variant of AML. Their medi-
an OS was only 7 months; P<0.001. Other 32 patients were in CR. The natu-
ral history of AML in 3 patients with CR and high MMP-2/MMP-9 ratio was poor.
In 1 patient MMP-2/MMP-9 ratio was increased before relapse at 3 months
and other 2 patients have got the sign of minimal redsidual desease. 
Summary / Conclusion: The conclusion is that high MMP-2/MMP-9 ratio >/-
1.80 may be associated with unfavorable prognosis ii patients with AML./

B1254
CORRELATIONS AMONG CFU-GM GROWTH PATTERNS AND ACUTE
LEUKEMIA WHO-2008 ENTITIES
P Lemez1*, J Jelinek2, Z Zemanova3, J Galikova1, K Michalova4
1Hematology - Blood Transfusion, Hospital Jihlava, Jihlava, Czech Republic,
2Fels Institute for Cancer Research and Molecular Biology, Temple University
School of Medicine, Philadelphia, United States, 3Center of Oncocytogenetics,
First Medical Faculty, Charles University, 4Institute of Hematology and Blood
Transfusion, Prague, Czech Republic

Background: Acute leukemias (AL) represent a very heterogeneous and very
large group of diseases that were divided into several subgroups (categories)
defined by similar characteristics of their individual entities in the World Health
Organization (WHO) Classification in 2008. Different growth patterns of gran-
ulocyte-macrophage colony forming cells (CFU-GM) from diagnostic bone mar-
rows from patients with various types of AL have been described, especially
depending on the stimulating factors used and the type of AL.
Aims: To correlate the CFU-GM growth patterns of diagnostic bone marrow
(BM) cells from 103 patients with AL classified according to the WHO-AL cate-
gories, entities and prognosis.
Methods: CFU-GM were assayed in triplicate in 1 ml agar cultures containing
2x105 nucleated BM cells, Iscove’s modified Dulbecco’s medium, 20 % fetal calf
serum, and 5 % of the human bladder carcinoma cell line 5637 conditioned
medium as a source of cytokines. After 7 days of incubation the number of
colonies (consisting of 40 or more cells) and clusters (3-39 cells) were count-
ed. Informed consent was obtained from all patients.
Results: BM from 42 healthy BM donors produced 20-150 colonies and 20-150
clusters per 10e5 seeded BM nucleated cells. Low growth of colonies and high
growth of clusters (L-H growth pattern) was found in 8/10 acute myeloid
leukemia (AML) M3, 3/3 AML M2 with t(8;21) and 1/1 AML M4Eo case. Low
growth of colonies and low growth of clusters (L-L growth pattern) exhibited BM
cells of all 4 cases with near-tetraploid AML with myelodysplasia related
changes (AML/MDRC). BM from other 36 AML/MDRC cases showed 13x L-L,
9x L-H, 5x L-N (low-normal), 1x N-H, and 8x H-H growth patterns of colonies
and clusters. In 22 AML without MDRC the following growth patterns of CFU-
GM colonies and clusters were found: 11x L-L, 6x L-H, 3x L-N, 3x N-H. All BM
from 28 patients with various types of acute lymphoid leukemia (ALL) exhibit-
ed low growth of CFU-GM colonies and clusters (L-L growth pattern).
Summary / Conclusion: Several categories of AL seem to be associated with
one type of CFU-GM growth pattern that is typical for each category. Diagnos-
tic bone marrows from patients with AML M3 and AML M2 with t(8;21) exhibit-
ed the CFU-GM growth pattern with low growth of colonies and high growth of
clusters (L-H). Diagnostic BM from patients with near-tetraploid AML/MDRC

haematologica | 2013; 98(s1) | 515

Stockholm, Sweden, June 13 – 16, 2013



exhibited the pattern with low growth of colonies and low growth of clusters (L-
L). Low growth of CFU-GM colonies and clusters was found in diagnostic bone
marrows from all patients with ALL studied. A special finding was a group of 8
patients with the CFU-GM growth pattern with high colonies and high clusters
(H-H) who all were from the AML/MDRC WHO category only and had a very
bad prognosis even in comparison to the other nonH-H AML/MDRC. Three of
these 8 patients died early within 2-11 days since diagnosis, none of the 5
remaining cases reached complete remission after 3/7 induction treatment and
none was a long-term survivor.

B1255
CLINICAL SIGNIFICANCE OF COMMON LEUKEMIA GENE MUTATIONS
IN PATIENTS WITH ACUTE PROMYELOCYTIC LEUKEMIA
A Sun1*, S Chen1, J Yin1
1hematology, The First Affiliated Hospital of Soochow University, Jiangsu Insti-
tute of Hematology, Key laboratory of Thrombosis and Hemostasis, Ministry of
Health., Suzhou, China

Background: Acute promyelocytic leukemia (APL) is an extremely unique sub-
type of acute myeloid leukemia (AML). It is a more malignant form of acute
leukemia with a severe bleeding tendency and high risk of DIC(Disseminated
Intravascular Coagulation). Chemotherapy (retinoic acid , arsenic trioxide and
anthracycline) was the front-line treatment of APL increasing the complete
remission (CR) rate to 80%~90% in newly diagnosed APL patients. So far there
has not been massive primary specimens of acute promyelocytic leukemia
(APL) to verify leukemia-related gene mutation synergically involved in the
pathogenesis of APL and research its relevance to clinical manifestations, prog-
nosis and genetics.
Aims: Explore whether multiple common gene mutations of leukemia syner-
gistically involved in acute promyelocytic leukemia (APL) pathogenesis, and to
explore their relevance to clinical features, cytogenetic and molecular risk strat-
ification.
Methods: 84 new diagnosed APL patients from February 2005 to Ocotber
2010 were collected, the gene mutations of bone marrow mononuclear cells
and clinical features of mutation-positive patients were analyzed by genomic
DNA-PCR and sequencing.
Results: Median age of our patients was 34 years (range, 8 to 79 years) and
44 patients (52.4%) were male and 40 (47.6%) were female. We demonstrate
the presence of 66 cryptic genomic aberrations in 84 patients (78.6%) consist-
ing of mutations (51 patients), in which the mutations with the highest inci-
dence were found as FLT3-ITD, reaching 27.4%(23/84). Next, there were 12
cases WT1 mutations, 9 for FLT3-TKD, 7 for TET2, 5 for N-RAS, 4 for ASXL1,
2 for EZH2 mutation and 1 positive in MLL-PTD, IDH1 and CBL respectively.
No mutation was found in other JAK1, DNMT3A, c-Kit, NPM1, IDH2, RUNX1
and JAK2 (V617F) common leukemia-related genes. Combined analysis with
clinical data demonstrated that the patients with FLT3-ITD mutation compared
to those without, had higher white blood cell counts(24.3×109/L vs
7.2×109/L;P=0.004); with the patients with N-RAS mutation showed lower
platelet counts (21.5×109/L vs 70.0×109/L;P=0.012). Overall survival of these
patients were obviously shorten with OS of wild-type. The difference between
mutant and wild-type above all had statistical significance(for FLT3-ITD, 39.1
months vs 71.7 months; P=0.010; for N-RAS, 24.79 months vs 68.02 months;
P=0.028). There were no significant correlations between age, sex, WBC and
mutations in WT1, FLT3-TKD, TET2, ASXL1, EZH2, MLL-PTD, IDH1 or CBL.
The difference between APL with pure t(15;17) and additional abnormal kary-
otype did not show a significant different OS (28.94 months vs 67.10 months;
P=0.576) or a mutation incidence of leukemia-related genes (6/13 vs 45/71;
P=0.219)
Summary / Conclusion: The FLT3-ITD mutation is recurring genetic change
in APL, together with N-RAS mutation indicates poor prognosis. Additional
abnormal karyotype does not associate with prognosis and mutation incidence
of APL.

Acute myeloid leukemia - Clinical

B1256
TREATMENT OF ACUTE PROMYELOCYTIC LEUKEMIA DURING PREG-
NANCY 
V Troitskaya1*, E Parovichnikova1, A Kokhno1, A Sokolov1, T Konstantinova2,
A Korobkin3, L Mazurok4, G Galstyan1, S Makhinya1, O Latyshkevich5, V
Savchenko1
1Research Center of Hematology of Russian Ministry of Health, Moscow, 2Dis-
trict Clinical Hospital, Ekatherinburg, 3District Clinical Hospital, Chelyabinsk,
4District Clinical Hospital, Kurgan, 5Moscow Centre of Family Planning and
Reproduction, Moscow, Russian Federation

Background: Acute promyelocytic leukemia (APL) is a favorable subtype of
AML with 80-85% probability of 5-years survival on ATRA containing regimens. 
Aims: Though APL in pregnant women is a very rare event we tried to evalu-
ate the efficacy of treatment in this cohort of pts in the era of ATRA.
Methods: From Jan 1998 till Feb 2013 the Russian Acute Leukemia study
group has treated 9 de novo and 1 relapsed APL in pregnant women. In all cas-
es diagnosis was proved by cytogenetic and/or molecular approaches. The
median age was 25 (19-37) years. According to the M. Sanz risk group strati-
fication no one woman was in the favourable risk group, 5 were in the interme-
diate, and 4 - in the poor. APL was diagnosed in Ist trimester in 1 pt (8 weeks
of gestation), in whom pregnancy finalised by spontaneous abortion, in IInd –
in 4 pts (19, 20, 21, 24 weeks) and in IIIrd trimester - in 5 pts (28, 30, 32, 36,
38 weeks).
Results: Antenatal fetal mortality at 38th weeks of gestation was registered in
1 pt, followed by stimulated delivery before the APL diagnosis. The pt died
within 7 days of ATRA plus chemotherapy (CT) due to septic shock and intracra-
nial haemorrhage. 1 woman delivered by cesarean section after placental
abruption and antenatal fetal mortality at the 24th week of pregnancy, compli-
cated by uterine bleeding. She was diagnosed APL 2 months later. Now she is
receiving AIDA-induction therapy. 1 woman delivered at 36 weeks of gestation
before treatment. 2 pts (1- after delivery and 1 - after medical abortion at 1st

trimester) were treated by 7+3 (Dauno=180mg/m2) with ARTA. 6 pts were treat-
ed during pregnancy (5-AIDA, 1-7+3+ATRA). The CT was started at 19, 20, 21,
28 and 32nd weeks of gestation. Delivery was planned for all 6 pts at 34-35
weeks of gestation. 2 of 6 pts delivered by their own and 4 – by caesarean sec-
tion. CT duration while pregnancy constituted 4-21 weeks (1-4 courses). CR
was achieved after 1st course CT in all pts, in 5 of 6 – before delivery. In 1 pt
the cesarean section was performed at 27 day of induction due to deteriora-
tion of hepatic function and fetus-damage symptoms. Differentiation syndrome
was diagnosed in 2 of 10 pts. All pts had infectious complications during induc-
tion. CR was obtained in 8 of 9 pts (1 early death). 1 pt now is in neutropenia
after induction. 1 pt died in CR after the 2nd consolidation due to Ps.aeruginosa
sepsis and pulmonary aspergillosis. Late relapses occurred in 3 of 7 pts (in 2
- due to treatment refusal after induction/consolidation). 1 pt refused consoli-
dation but is still in CR for 7 months. Only 5 pts are alive in CR now (1,5,7, 42
and 127 months). 3 y-OS and DFS constituted 30,5% and 34,3%. 3-y DFS in
pts who did not refuse the treatment constituted 50%. 7 children were born at
the median gestation`s time 36 weeks (34-40). All are alive (4 months -14
years) and healthy.
Summary / Conclusion: Our data demonstrate that APL in pregnant women
is characterised by intermediate and high risk disease, most cases occurred
in the 2nd and 3rd trimester, CR rate is high, but long term overall results are
not so optimistic. We met with psychological problems resulted in 3 treatment
refusals. All born children are well, without evidence of any abnormalities; car-
diotoxicity in 5 treated with AIDA newborns is not registered so far. Pregnancy
may be considered as an adverse prognostic factor in APL.

B1257
IMPACT OF MRD STATUS PRIOR TO HSCT IN PEDIATRIC AML 
M Hansen1*, C Nyvold1, L Ebbesen1, D Reinhardt2, G Kaspers3, J Stary4, B De
Moerloose5, M Dworzak6, C Zwaan7, H Hasle 8
1Hemodiagnostic Lab., Aarhus University Hospital, Aarhus, Denmark, 2Depart-
ment of Paediatric Haematology/Oncology, Medical School Hannover, Han-
nover, Germany, 3Department of Peadiatric Oncology/Haematology, VU Uni-
versity Medical Centre, Amsterdam, Netherlands, 4Department of Pediatric
Hematology and Oncology, Charles University Prague, Prague, Czech Repub-
lic, 5Department of Pediatric Hemato-Oncology and Bone Marrow Transplan-
tation, Ghent University Hospital, Ghent, Belgium, 6Department of Pediatrics,
St Anna Children’s Hospital and Children’s Cancer Research Institute, Medical
University of Vienna, Vienna, Austria, 7Department of Pediatric
Oncology/Hematology, Erasmus MC-Sophia Children’s Hospital, Rotterdam,
Netherlands, 8Department of Paediatrics, Aarhus University Hospital Skejby,
Aarhus, Denmark

Background: Despite great improvements in treatment protocols, relapse still
occurs in 30-40% of all pediatric AML patients, being the leading cause of death
with an overall survival (OS) of relapsed AML of only 35%. In an attempt to
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improve the OS, attention has been focused on the concept of Minimal Resid-
ual Disease (MRD), the ability to detect and quantify small trace amount of
residual leukemic cells in patients who have otherwise achieved morphologic
clinical remission (CR). The hope is that MRD monitoring can guide preemp-
tive interventions and thereby prevent progression from molecular to hemato-
logic relapse and ultimately improve the course and outcome of childhood AML.
Aims: In this retrospective study we aimed to determine if there is a correla-
tion between the MRD level prior to the allogeneic HSCT and the disease out-
come in pediatric AML patients.
Methods: For the MRD assessment we used quantitative reverse transcriptase
polymerase chain reaction (RT-qPCR).
The studied cohort consisted of 38 children with a confirmed AML diagnosis
comprising one of the following aberrations: t(8;21), inv(16), t(9;11), FLT3-ITD
or NPM1 and who had undergone allogeneic HSCT transplantation. Exclusion
criteria were Down syndrome and secondary AML. The median age at initial
diagnosis was 9.1 years (range 0 – 18 years) and the female:male ratio 0.93.
Results: In the study cohort MRD levels directly prior to HSCT were unde-
tectable in a third (32%, n=12) of the patients, five of these patients died, of
which four were due to treatment related mortality (TRM). In the remaining 26
patients, MRD was detectable just before the transplantation. Among those, 18
patients (47% of the entire cohort) exhibited high levels, defined as MRD
≥0.01%. The group with high MRD had a death rate of 56% (4 due to TRM)
while the group with low MRD had a mortality rate of 50% (4 of8, 1 caused by
TRM). By grouping the non-detectable and low MRD level patients into one
group (-/low MRD) and comparing them to the patients from the high group (+
MRD), a trend towards a favourable outcome of the -/low MRD patients in
regards to OS was seen, albeit non-significant (P=0.08) (Figure 1A). Looking
at the time of HSCT during the disease course we saw a clear superior outcome
for patients transplanted in first remission (CR1) compared to second remission
(CR2) (P=0.01). Likewise for the donor-type, matched sibling (MSD) vs.
matched unrelated donors (MUD) showed a preference for MSD with P=0.009.
When testing the timing of the transplantation in combination with the MRD
status we again saw that patients transplanted in the first remission had an
excellent outcome (fig. B). In cases where HSCT were performed in the sec-
ond remission the OS considerably worsened, mostly for the patients with high
MRD levels prior to HSCT (Figure 1B). We did not observe significant differ-
ences for overall survival in the favourable- (t(8;21), inv(16), NPM1) and poor-
risk- (FLT3-ITD, t(9;11)) groups. This may be explained by the aberrations FLT3-
ITD and t(8;21), as the latter exhibited a very poor prognosis with 9 death (4
due to TRM) out of 15 within the first 3 years after HSCT and a good profile for
FLT3-ITD positive patients where only 1 out of 7 included in the analysis died.
However, these data should be interpreted with some caution, as the cohort size
is relatively small and the study is therefore with low statistic power. In addition,
treatment of the patients has not been standardized within the study cohort.

Summary / Conclusion: In this retrospective multinational study we have
examined the impact of Minimal Residual Disease (MRD) levels just prior to
hematopoietic stem cell transplantations and found that there seems to be
some influence on the outcome when a certain MRD level is present at the time
of HSCT. Whether additional therapy to reduce the tumor burden is beneficial
before proceeding with HSCTs is still to be tested and verified in future clinical
trials.

B1258
IMPACT OF CD200 EXPRESSION IN ACUTE MYELOID LEUKEMIA
M Tiribelli1*, D Raspadori2, A Michelutti1, M Cavallin1, A Meneghel1, S Sirian-
ni2, E Toffoletti1, E Simeone1, R Fanin1, M Bocchia2, D Damiani1
1Division of Hematology and BMT, Azienda Ospredaliero-Universitaria di Udine,
Udine, 2Division of Hematology, University of Siena, Siena, Italy

Background: CD200 has been recently included among factors by which tumor
cells can escape immune control. CD200 is a transmembrane protein structural-
ly related to costimulatory molecules CD80 and CD86, widely expressed by thy-
mocytes, activated T cells, B cells, dendritic cell, endothelial cells and neurons.
The interaction of CD200 with its receptor inhibits immune system, thus facili-
tating tumor progression. An overexpression of CD200 has been associated
with poor prognosis in many solid tumor, in CLL and in multiple myeloma. More-
over aberrant expression of the protein has been associated with negative out-
come also in a small cohort of patients with acute myeloid leukemia (AML).
Aims: In the present work we retrospectively evaluated the incidence of expres-
sion and the impact on response to therapy in a series of 114 adults with AML.
Methods: One hundred fourteen patients with non-promyelocytic AML treated
at our Institutions between 2007 and 2011 were included in this analysis. Blast
cells immunophenotype and CD200 expression were evaluated by multipara-
metric flow cytometry.
Results: CD200 was expressed in 45/114 (39.5%) cases, with a median MFI
of 11.8 (range: 3.8-88). No differences in CD200 expression rate were observed
according to type of leukemia (de novo vs secondary), WBC count at diagno-
sis, or between cases with myeloid (M0-M2) or monocytic (M4-M5) morpholo-
gy. However, higher incidence of CD200 expression was observed in CD34 pos-
itive patients compared to CD34 negative ones (35/44, 79% vs 23/69, 33%,
P<0.0001). CD200 expression was strongly associated also to favorable cyto-
genetics (8/9, 89%) compared to patients with intermediate or unfavorable kary-
otype (29/87, 33%) (P=0.002). Moreover, a lower incidence of FLT3-ITD muta-
tions was detected in CD200 positive cases (3/30, 10%) compared to those
lacking CD200 expression (17/53, 32%) (P=0.032). One hundred and three
patients received a three-drugs fludarabine-based induction course and was
evaluable for response to therapy. Complete remission (CR) was achieved in
27/42 (64%) CD200 positive and in 45/61 (74%) CD200 negative patients
(P=0.38), but a higher relapse rate was observed in the CD200 negative group
(21/45 vs 6/27, P=0.046). Consequently, 3-years disease-free survival was
37% in CD200 negative patients and 67% in CD200 positive ones (P=0.03) [Fig-
ure 1].

Image / Pictures:

Summary / Conclusion: Our data suggest a positive impact of CD200 expres-
sion on blasts of AML patients, in term of a lower incidence of relapse. This find-
ing is in apparent contrast with what has been previously reported by Tonks et
al. (Leukemia 2007). Reasons for this discrepancy could be the different way
in detection of CD200 expression (gene expression and flow cytometry) and the
high prevalence, in our CD200+ patients, of favorable features such as good-
risk cytogenetics and FLT3 negativity. Moreover, we used an induction thera-
py based on fludarabine, that is known to significantly reduce the number of
CD4+ lymphocytes, probably impacting also on the CD4+/CD25+ regulatory T
cells, that suppress the anti-leukemia response, so neglecting the adverse
effect of CD200 expression on AML blasts.

B1259
ANTI-TUMOR VACCINATION IN COMBINATION WITH MODIFIED DONOR
LYMPHOCYTE INFUSION FOR AN AML RESISTANT PATIENT WITH EAR-
LY EXTRAMEDULLAR RELAPSES
Y Finashutina1*, T Akhlynina2, E Zhelnova3, N Lyzhko 2, T Gaponova2, E
Parovichnikova3, A Misyurin2, V Savchenko2
1Laboratory of molecular oncology and gene engineering, Federal Research
Center for Pediatric Hematology, Oncology and Immunology, 2Research Cen-
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ter of Hematology of Russian Ministry of Health, Moscow, Russian Federation,
3Chemotherapy of hemoblastoses and bone marrow transplantation, Research
Center of Hematology of Russian Ministry of Health, Moscow, Russian Feder-
ation

Background: Extramedullary relapse after allogeneic hematopoietic stem cell
transplantation for AML is associated with poor prognosis as a contributor to
post-transplant mortality. Due to the lack of efficacious treatment strategies,
there is a need for novel approaches to manage extramedullary relapse after
stem cell transplantation. PRAME is a tumor antigen that highly expressed in
AML blasts and other malignancies but not in normal tissues. Moreover PRAME
can elicit immune response in cancer patients.
Aims: To circumvent extramedullary relapse in AML patient by means of infu-
sions of donor lymphocytes activated by autologous tumor cell lysate and
recombinant PRAME protein as well as by consequent recombinant PRAME
vaccination.
Methods: A 45 years-old male with AML M4-type had been treated with a cycle
of chemotherapy following by allo-HSCT from sibling donor. 120 day after allo-
HSCT the patient developed relapse with multiple extramedullary lesions in skin
(leukemids) and viscera. The patient was treated with courses of chemother-
apy and DLI. Subsequently 3 ordinary DLI were carry out (30, 45, 65 day after
relapse) and molecular remission was achieved. The 2nd relapse was detect-
ed at 100 day after 1st relapse in developing multiple extramedullary lesions in
skin (leukemids), viscera and central nervous system whereas bone marrow
sample showed complete donor hematopoiesis. Chemo- and radiotherapy
were carried out as well as surgical dissection of the lesions. After obtaining
Informed Consent patient AML blasts were separated from leukemid-sampled
cells and lysed by freezing-melting in liquid nitrogen. Donor lymphocytes
(8*106/ml) were co-incubated in vitro in RPMI media with leukemid blasts lysate
and recombinant PRAME protein (8 mcg/mL) in the presence IL-2 (100Uts) for
24h. Treated lymphocytes were used for donor lymphocyte infusion as well.
Recombinant PRAME antigen was administered subcutaneously at the dose
100 mcg with 300 mcg aluminum hydroxide adjuvant twice with 3-weeks inter-
val.
Results: RQ-PCR analysis of PRAME gene from skin biopsy-sampled cells
revealed high level of expression. A bone marrow biopsy revealed complete
morphological remission without evidence of minimal residual disease for all
the time later. PRAME-injection was performed at the same day as DLI with
stimulated lymphocytes (105 and 127 day after 1st relapse). Local inflamma-
tory response at the injection site was observed. The extensive anti-relapse
therapy was kept on. After first modified DLI the skin lesions disappeared. At
parallel the stimulated donor lymphocytes were analyzed for cytotoxic effect in
vitro in the presence auto-serum of the patient. Their ability to inhibit the growth
of PRAME-expressing tumor cells (K562 line) was 2 to 5-fold better than non-
stimulated donor lymphocytes. Overall survival at the time of writing is 14
months after immunotherapy.
Summary / Conclusion: Tumor specific immunotherapy in combination with
allo-HSCT may be a potent curative method for AML patients with multiple
extramedullary relapses.

B1260
MYELOID MORPHOLOGY AND THE NUMBER OF CO-EXPRESSED LYM-
PHOID-ASSOCIATED ANTIGENS CORRELATE WITH POORER CLINICAL
BEHAVIOUR IN CBF-POSITIVE ACUTE MYELOID LEUKAEMIAS
M Guenova1*, B Spassov2, N Stoyanov1, P Ganeva2, V Nikolova1, A Michova1,
E Hadjiev3, N Yurukova4, G Mihaylov2, G Balatzenko5
1Laboratory of Haematopathology and Immunology, 2Clinics of Haematology,
National Hospital for Active Treatment of Hematological Diseases, 3Clinics of
Haematology, Alexandrovska University Hospital, 4Clinics of Haematology,
Specialised Childrens Hospital for Onco-Hematological Diseases, 5Laborato-
ry of Cytogenetics and Molecular Biology, National Hospital for Active Treatment
of Hematological Diseases, Sofia, Bulgaria

Background: Acute myeloid leukaemias (AML) with t(8;21) or inv(16)/t(16;16)
are associated with rearrangements of the …core binding factor” (CBF) genes
CBFA and CBFB, leading to disturbances in the transcription of genes involved
in myeloid differentiation. Leukaemias defined as CBF-AML are recognized as
nosological entities in the WHO classification and generally characterized by
good prognosis after intensive therapy. However, heterogeneity in regard to
blast cells features is still being reported. 
Aims: To analyse the main morphological and immunophenotypic features of
the blast cell population in AML patients (pts) with AML1-ETO and CBFb-
MYH11 fusion transcripts and to assess the clinical behavior in regard to over-
all survival (OS).
Methods: In total, 53 patients (32 male:21 female) were diagnosed with CBF-
AML for a 10-years period, at a mean age of 37 years (range 6-79). AML1-ETO
or CBFb-MYH11 mRNA was detected by RT-PCR, complementing morpholo-
gy and immunophenotyping by a panel of antibodies allowing for determining
lineage affiliation, maturation and aberrant antigen expression. Follow up for a
mean of 27 months (2-120) were available for 29 adult pts in whom induction
therapy was completed at the National Haematology Hospital. 
Results: The AML1-ETO(+) AML (n=26) showed variable morphology, corre-

sponding to М1-М2-М2Ео-М4-М4Ео FAB subtypes. Characteristic morpholo-
gy was observed in only part of the cases. In 23% of the pts pathological
eosinophils (Eo) were increased (М2Ео, М4Ео). In addition to myeloid-asso-
ciated markers, AML1-ETO(+) AMLs were characterized by a high incidence
of CD34(91%), CD117(100%) and aberrant co-expression of CD56(69%)
and/or CD19(53%) and CD4(23%). The morphological spectrum of CBFb-
MYH11(+) AMLs (n=29) showed similar variations according to the FAB crite-
ria. However, proliferation of Eo was found in 81% of the pts, bearing patho-
logical basophilic granules in all cases. CBFb-MYH11(+) AMLs were also char-
acterized by frequent CD34/CD117(100%) and aberrant CD56(31%) and/or
CD2, CD4; CD7; CD19. Compared to AML1-ETO(+) pts, CBFb-MYH11(+)
AMLs had higher % of peripheral blood blasts (38% vs 46%, P=0,036), white
blood cells (16G/L vs 32G/L, P=0,000) and platelets (18G/L vs 62G/L, P=0,036),
while the analysis did not reveal any differences in terms of age, % bone mar-
row blasts, hemoglobin, LDH, DFS and OS. CR achievement was a major fac-
tor for better prognosis with 73% OS and a median not reached. Regardless
of the type of transcripts the myeloid morphology was associated with a lower
OS (22%, median - 8 mo) vs 77% with a median not reached in the M4 group
(P=0.01) while abnormal Eo had no impact. The analysis confirmed the unfa-
vorable value of CD56: median OS not reached in CD56(-) cases vs 17 mo in
CD56(+) (P=0.02). Furthermore, the overall number of lymphoid-associated
markers contributed to the poorer survival. Median OS was not reached for the
time of the follow up in the negative cases, and was 31 mo in the presence of
1 marker and 8 mo if more than 1 marker was co-expressed.
Summary / Conclusion: The present study contributes to the heterogeneity
of CBF-AML in regard to morphology and immunophenotype. Lymphoid-asso-
ciated markers might provide additional prognostic information and are recom-
mended in the diagnostic panel. An intergrated approach would allow for a
risk-oriented therapies and optimized outcomes.
The present study was supported by the National Science Fund (grant D002-
35/09).

B1261
DECREASED SERUM RETINOL-BINDING PROTEIN IN PATIENTS WITH
ACUTE MYELOID LEUKEMIA
S Gao1, L Su1*, W Li1, Y Tan1, Y Yang1
1Cancer center, The first hospital, Jilin University, Changchun, China
 Background: Retinol-binding protein (RBP) is a single polypeptide chain pro-
tein that is classified under prototypical lipocalin due to its similarity to other lipid
binding proteins. The ternary complex transthyretin-RBP-retinol thus serves to
transport retinol from the storage site liver in the circulation and to deliver it to
target tissues. The plasma membrane RBP receptor (STRA6) transports vita-
min A from its blood carrier RBP into cells. RBP also maintains the free level
of retinol in the plasma. Additionally, RBP secretion was positively regulated by
retinol. In previous studies, RBP was evaluated as nutritional indice for children
with acute myeloid leukemia (AML). However, there is no data available assess-
ing the RBP level in adult and elderly patients with AML.
Aims: To assess the RBP level in AML patients of all age groups and to explore
the potential relationships between serum RBP and clinical characteristics (e.g.
white blood cell count, molecular markers) of AML patients.
Methods: In this study, 208 patients with de novo AML, 88 patients with benign
hematological diseases, and 168 healthy subjects were enrolled. Peripheral
blood sample of patients before treatment and healthy subjects were collect-
ed, and then were determined RBP and prealbumin concentrations by Automat-
ic Chemistry Analyzer. Cytogenetics and molecular mutations were determined
in patients with AML. Patients gave informed consent prior to enrolment in the
study. Statistical analysis was performed with the software SPSS 17.0.
Results: AML patients (35.58±15.42 mg/L) had lower RBP concentration com-
pared with benign hematopathy (42.69±15.62 mg/L) (u = -3.662, P<0.001) and
healthy control (57.12±29.23 mg/L) (u = -10.187, P<0.001). AML patients of
non-APL (32.62±12.94 mg/L) exhibited lower RBP concentration compared
with APL patients (41.17±18.07 mg/L) (u = -3.161, P=0.002). A negative asso-
ciation could be observed between serum RBP level and peripheral white blood
cell count (r = - 0.179, P=0.01), which was more evident in patients with M4 (r
= - 0.499, P=0.036) and M5 (r = - 0.412, P=0.029). Elderly AML patients (≥ 60
years) had highest RBP level compared with children (< 16 years) (t = 2.284,
P=0.049) and adult patients (16 ~ 59 years) (t = 2.572, P=0.011). Patients car-
ry FLT3-ITD mutation [27.8 (21.35, 35.15) mg/L] exhibited lower RBP concen-
tration than those without [35.75 (27.63, 43.55) mg/L] (u = -2.173, P=0.030).
Summary / Conclusion: These phenomena may suggest decreased level of
retinol in patients with AML, which might be associated with excessive con-
sumption of RBP in the proliferation of leukemic cells.

B1262
PERCENTAGE AND/OR ABSOLUTE LYMPHOCYTE COUNT AT DIAGNO-
SIS: PROGNOSTIC IMPACT IN ACUTE MYELOID LEUKEMIA (AML)
C Lalayanni1*, V Douka1, P Baliakas1, K Karypidis1, M Iskas1, A Athanasiadou1,
R Saloum1, A Anagnostopoulos1
1Hematology & HCT Unit, G. Papanicolaou Hospital, Thessaloniki, Greece

Background: White blood cell (WBC) count at diagnosis is considered an
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important prognostic factor for both acute lymphoblastic (ALL) and acute
myeloid leukemia (AML). Absolute lymphocyte count (ALC) after induction treat-
ment has been related to prognosis in acute leukemias, whereas it remains of
importance after hematopoetic stem cell transplantation (HSCT) as a marker
of immune reconstitution.
Aims: ALC at diagnosis has been studied as a predictor of survival for non-
Hodgkin lymphoma and other cancers. There is little evidence regarding the
prognostic significance of ALC and lymphocyte percentage (Ly%) at AML diag-
nosis.
Methods: We retrospectively studied ALC in 266 AML patients with median age
50 years (range: 14-75), male/female: 155/111, de novo/secondary: 197/69.
Cytogenetic analysis was available in 250/266 cases and was favorable/inter-
mediate/poor prognosis in 31/164/55 respectively. Complete remission (CR)
was accomplished in 183/266 (68.8%). Median ALC at diagnosis was 3.515 x
109/μL. Low ALC (<1x103/μL) at diagnosis was observed in 44/266 (16.5%)
patients. This patient group correlated with low CR rate (21/44, ie 47.7%,
P=0.001), low WBC count, neutropenia and secondary AML, in comparison to
patients with an ALC count >1x103/μL. A trend to shorter disease free survival
(DFS) was observed only at the subgroup of intermediate risk cytogenetics
(P=0.07). Patients with relative lymphopenia (Ly% ≤20%) were 125/266 (47%)
and presented with elevated WBC count, LDH, blast count and neutrophil count
at diagnosis and had the same trend for a shorter DFS (P=0.07) in comparison
to patients with ≥ 20% lymphocytes at diagnosis.
Results: Combining the above findings, a group of 147 patients presenting
with relative or absolute lymphopenia could be identified. These patients had
a lower CR rate (64% vs 74.8%, P=0.05). Outcome was significantly worse in
this group compared with non lymphopenic patients: 5-year DFS was 24% vs
41% (P=0.01) and 5-year OS was 31% vs 46% (P=0.015). Lymphopenia did
not influence survival when studied seperately in the 3 cytogenetics risk groups.
In multivariate analysis lymphopenia defined as ALC < 11x103/μL was an inde-
pendent prognostic factor affecting OS (P=0.016) but not DFS. Other inde-
pendent prognostic factors for OS were karyotype, age, CR achievement post
induction therapy (P<0.001) as well as LDH levels at diagnosis (P=0.005).
Summary / Conclusion: In conclusion, patient’s lymphocytes at diagnosis
may have some assistive role in AML and the prognostic significance of lym-
phopenia in this setting needs further investigation.

B1263
CD56 EXPRESSION IN ACUTE PROMYELOCYTIC LEUKEMIA – A PRE-
DICTIVE INDICATOR OF RELAPSE?
S Ramalheira1*, C Moreira1, C Ferreira1, L Leite1, D Pereira1, M Nunes1, M
Brito1, P Silva1, R Silva1, Â Martins1, I Moreira1, I Oliveira1, L Viterbo1, N
Domingues1, S Chacim1, E Sousa2, I Godinho2, G Martins2, C Mendes3, ASan-
to1, J Mariz1
1Onco-Hematologia, 2Unidade de Citometria de fluxo, Serviço de Hematologia
Laboratorial, 3Serviço de Hematologia Laboratorial, Instituto Português de
Oncologia do Porto, EPE, PORTO, Portugal

Background: Acute Promyelocytic Leukemia (APL, M3 in FAB classification)
is a subtype of acute myeloid leukemia characterized by a unique chromosome
translocation t(15;17). It is usually associated with a good prognosis despite
coagulopathy often present at clinical presentation. Leukemic cell expression
of CD56 at the time of diagnosis has been associated with a worse outcome,
registering a shorter disease-free survival (DFS) as well as a lower overall sur-
vival (OS).
Aims: To characterize the adult patient population diagnosed with APL followed
at our institution; assess the promyelocytic cell phenotype at diagnosis and
verify if the presence of the CD56 antigen confers a worse prognosis. It is
intended to compare the two groups (negative and positive CD56) with regard
to the clinical presentation, response to therapy, relapse, DFS and OS.
Methods: We conducted a retrospective analysis of all APL cases diagnosed
between 1999 and 2012. Thirty nine patients who had an evaluation for CD56
expression (> 20% positivity by flow cytometry) were selected and comparison
of the two groups (negative and positive CD56) was made. Data analysis was
performed using the SPSS v20.
Results: Median age of the thirty nine patients with APL was 42 years old
(range 17-78 years), fifty-nine percent of the patients were women. CD56
expression was considered positive at diagnosis in twelve cases (30.8%); twen-
ty-seven (69.2%) weren´t associated with the antigen presentation on blast
cells. Those subgroups were similar in median age at diagnosis and gender
(35.5 years and 58.3% female gender if CD56+, and 43 years and 59.3% female
patients if CD56-). Comparing CD56+ patients with those who didn´t express
that antigen, one can found (despite no statistical significance) that CD56+
patients have a more aggressive clinical and laboratorial presentation: hemor-
rhagic presentation (100% versus 81.5%); intravascular disseminated coagu-
lation (33.3% versus 11.3%); median leukocyte count of 10.1x109/L (range, 1
to 102) versus 4.4x109/L (range, 0.4 to 40.8); 50% of all patients CD56+ had
an hiperleukocytary presentation, only 16% in CD56- subgroup; and a median
fibrinogen level of 120mg/dL (range, 62 to 209) versus 141,5 mg/dL (range, 36
to 372). CD56 expression is associated with a higher risk stratification (P=0,018)
- 50% of the patient are at a high risk at diagnosis versus 14.8% in CD56- sub-
group. Patients were treated with ATRA, idarrubicine, mitoxantrone and cytara-

bine with similar response in the two subgroups (complete remission 83.3% if
CD56+ and 85.2% if CD56-). In the APL CD56+ subgroup there is a higher
relapse rate 41.7% versus 7.4% in CD56- subgroup. Despite the difference in
median time to relapse (16 months if CD56+ and 37 months if CD56-) we could-
n’t find statistical significance for disease free survival (Kaplan-Mayer). How-
ever, the relative risk for relapse is 5.63 (1.27-25.01, confidence interval 95%)
in the CD56 positive population. In our population there were no differences in
overall survival (median follow-up time subgroup CD56+ 39 months, range 10-
115; subgroup CD56- 47 months, range 1-125). 
Summary / Conclusion: Despite the limitations of our retrospective study we
demonstrated a significant relative risk for relapse in patients with APL and
positive CD56. This antigen is probably a prognostic marker that in association
with other indicators can provide a stratification risk.

B1264
TREATMENT WITH AZACITIDINE INCREASES OVERALL SURVIVAL,
REDUCES INFECTIONS AND HOSPITALIZATIONS IN ELDERLY PATIENTS
WITH ACUTE LEUKEMIA COMPARED WITH INTENSIVE CHEMOTHERA-
PY: A MONOCENTRIC STUDY
C Buquicchio1*, L ciuffreda1, T Santeramo1, G De Santis1, D Diomede1, M San-
toro1, R Miccolis1, M Di Candia1, G Tarantini1
1Ospedale San Nicola Pellegrino , Trani, SC Ematologia, Trani, Italy

Background: Survival in older patients(>65 years old) with acute leukemia is
shorter than young patients.The inferior outcome reflects the major frequency
of higher risk karyotypes,history of antecedent hematologic disorder, comorbid-
ity that limit delivery /clearance chemotherapy
Aims: We reviewed the baseline characteristics and outcome after therapy of
40 consecutive patient aged 65 years and older with acute leukaemia admit-
ted and treated in our institution from 2009 to 2013. 20 patients with perform-
ance status 2 or3, or some older patients that did not accepted intensive
chemotherapy were treated with azacitidine(Aza group),while 20 patients with
performance status 1 or 2 younger than 75 years were treated with intensive
chemotherapy(IC group)
Methods: Azacitidine was administered subcutaneously (75mg/m2/d) for 7
days of every 28-day cycle until progression,while IC consisted of 1 induction
course with mitoxantrone, cytarabine and etoposide followed by 2 course with
idarubicine, cytarabine and etoposide (in patients in complete remission).In
aza group(7 female and 13 male)the median age was 76.5(range 65-83),medi-
an white blood cells was 3.3 x 109(1.1-48),median hb was 7.85(6.2-12.2),medi-
an platelets 70 x 109(17-245),median bone marrow blasts counts was 47%(21-
90%).Karyotype risk stratification was normal in 11(55%),intermediate in 2(10%)
and high risk in 7 (30%).The median number of cycle was 10 (range 1-29).The
fever infections that requiring IV antiobiotics were in 7 patients(35%),but only
in 2(10%)were septic and 2(10%) bronchitis that needed hospitalization and
5/7(71%)of infected patients not reduced rate and time of next cycle,while
1(5%)patient presented an Early Death(ED,within two months after diagno-
sis).15 patients in Aza group achieved response to treatment in fact overall
response rate (ORR) was 75%(complete remission 45%+ partial remission
30%)with a median duration of 9 months (range1-29),the median overall sur-
vival (OS) was 12 months (range 2-29).The transfusion independence was in
5(25%) patients, reduced in 9(45%) and stable in 6(30%).In IC group(10female
and 10 male)the median age was 70.5(range 65-86),median white blood cell
was 5.3 x 109 (1.0-450),median hb was 8.05g/dl(4.1-13.7),median platelets 33
x 109μl (7-148),median bone marrow blasts counts was 65% (range 35-
90%).Karyotype risk stratification was normal in 15 (80%), and high risk in 5
(20%).The median number of cycle was 1.5 (range 1-3).The fever infections 3-
4 grade that requiring IV antimicrobics were in 15 patients(75%) and in 9
(45%)were observed ED.9 patients in IC group achieved response to treat-
ment:overall response rate (ORR) was 45%(complete remission 35%+ partial
remission 10%)with a median duration of 3.5 months (range1-11),the median
overall survival (OS) was 1.5 months(range 2days-19 months).
Results: Treatment with azacitidine in older patients with acute leukaemia pro-
longs overall survival compared to the chemotherapy group (P<0.01), expecial-
ly in patients with worse performance status(P<0.001),reduces ED (p.0.008) for
lower toxicity and lower incidence/severity infections and improve overall
response (p0.66 )compared with intensive chemotherapy.In Aza group the
platelet recovery (>100 x 109) after three months of therapy is predictive of
complete response to the therapy (P<0.0005).
Summary / Conclusion: Older patients with AML and more comorbidities may
benefit from less intensive approaches as azacitidine.Prospective and random-
ized clinical trials are necessary to confirm the effect of Azacitidine on larger
number of elderly AML.

B1265
AMBULATORY CARE OF PATIENTS RECEIVING CONSOLIDATION
CHEMOTHERAPY FOR ACUTE MYELOID LEUKAEMIA : A FEASIBLE AND
SAFE OPTION FOR SELECTED PATIENTS
K Lang1*, C Roughley1, L Roberts1, M Mohamed1, V Ratnayake2, K Saied1, C
Pocock1, J Lindsay1
1Department of Haematology, East Kent Hospital Trust, Canterbury, 2Depart-
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ment of Haematology, East Kent Hospital Trust, Ashford, United Kingdom

Background: Conventional management of patients undergoing induction
chemotherapy for acute myeloid leukaemia (AML) involves prolonged inpa-
tient stays during treatment and the following myelosuppressive period. How-
ever whether consolidation chemotherapy for patients in remission requires a
prolonged inpatient stay, is more contentious. 
Aims: To prospectively assess the safety and suitabililty of the ambulatory
care model for AML patients in remission after first induction undergoing con-
solidation chemotherapy.
Methods: We prospectively audited 23 patients deemed sufficiently fit to under-
go consolidation chemotherapy as outpatients or to be monitored on an ambu-
latory basis following inpatient chemotherapy. All patients were in remission fol-
lowing induction chemotherapy and were managed through a single site BCSH
Level 2b inpatient and day unit facility with 24-hr access to specialist nurse
advice. All ambulatory patients received prophylactic levofloxacin and
posaconazole as per local protocol. 
Results: The median age was 51 years (range 20-78 years) and the mean dis-
tance of the patient’s home from the unit was 14.2 miles (range 0.9 – 26.9).
Twenty three patients received a total of 61 cycles of chemotherapy of which
16 were given purely on an outpatient basis. The average length of neutrope-
nia during the first consolidation cycle was 13.7 days (range 0-48 days) and
10 patients required admission during the second course (average length of
stay 3.7 days) for febrile neutropenia. No patients required organ support.
Eleven patients received a third course, with 5 as inpatients. The mean dura-
tion of neutropenia was 17.8 days (range 4-46). There were 9 admissions dur-
ing the third cycle (average LOS 8.7 days), and 2 required ITU admission.
There were no fatalities. Four patients received a fourth cycle.
Summary / Conclusion: These data suggests that for AML patients in remis-
sion, the ambulatory care model for early discharge following chemotherapy
and/or outpatient delivery of consolidation chemotherapy is safe. The second
consolidation cycle was associated with more admissions and number of ITU
stays, reflecting cumulative toxicity and myelosuppression. We had no deaths
throughout the study period and the approach was well received by patients.

B1266
FLAG-IDA: A HIGHLY EFFECTIVE SALVAGE REGIMEN IN PRIMARY
REFRACTORY ACUTE MYELOID LEUKEMIA
M Virijevic1*, N Suvajdzic-Vukovic1,2, I Djunic1, A Novkovic3, M Mitrovic1, N
Colovic1,2, A Vidovic1,2, D Tomin1,2
1Clinic for Hematology, Clinical Center of Serbia, 2Faculty of Medicine, Univer-
sity of Belgrade, 3Clinical Hospital Center Zemun, Belgrade, Serbia

Background: The prognosis for patients with primary refractory acute myeloid
leukemia (AML) is poor. Achievement of complete remission (CR) in patients
with this disease is a prerequisite for subsequent treatment with allogeneic
stem cell transplantation. The FLAG-Ida protocol has shown the most success
compared to other salvage therapy regimens preceding transplantation.
Aims: An investigation to find the most efficient salvage protocol for achieving
CR of long duration and a high rate of overall survival (OS) in primary refrac-
tory AML. 
Methods: The single-center study involved 53 patients with primary refracto-
ry AML who had failed to achieve CR after first-line standard-dose remission-
induction therapy. During the period January 2008–December 2012, the sub-
jects had received one cycle of the 3+7 protocol: ARA-C, days (D) 1–7 and
daunorubicin D 1–3. After that FLAG-IDA (Fludarabin 30mg/m2 D1-5; ARA-C
2000mg/m2D1-5; Idarubicina 8mg/m2 D1-3, G-CSF 300mg/m2) or Mitox-
antrone+Vepesid (Mitoxantron 10mg/m2 D1-5 and Vepesid 100mg/ m2 D1-5)
or the HiDAC regimen (ARA-C 2x3g/m2 D1,3,5) were given as salvage thera-
py. We determined the rate of achieving CR, duration of CR and OS.
Results: The median age of the patients was 53 years, range 19-70 years.
Among them 16 (32.2%) received the FLAG-IDA regimen, 22 (41.5%) Mitox-
antrone+Vepesid and 15 (28.3%) HiDAC. The rate of CR was 62.5% for
patients treated with the FLAG-IDAregimen, which was significantly greater
than for the other two protocols, (22.7% for Mitoxantrone+Vepesid and 13.3%
for HiDAC;P=0.006). An age greater than 55 years was the only factor predic-
tive for a significantly lower response rate (P=0.05). The duration of CR in sub-
jects who receivedthe FLAG-IDA protocol was 4 months. This was significant-
ly longer than for those given the other two regimens (2 months for both;
P=0.022). Moreover, OS was significantly longer for patients treated by the
Flag-Ida regimen (6 months) than for those receiving the other two regimens
(4 months each; P=0.004). Three of the ten responders underwent successful
bone marrow transplantations. The median remission duration for the remain-
ing seven patients was 5 months, and the median survival time was 7 months.
Summary / Conclusion: The FLAG-IDA regimen showed significantly higher
efficiency in comparison to the other two regimens in our group of patients with
primary refractory AML. These data confirm that the FLAG-IDA regimen has
high antileukemic activity in refractory AML.

B1267
TREATMENT OUTCOME OF PATIENTS WITH ACUTE PROMYELOCYTIC
LEUKEMIA (APL) - A SINGLE CENTRE EXPERIENCE
S Tan1*, T Ong 1, J Rajasuriar1, J Tan 1, Z Zakaria1, J Kuan1, J Sathar1, N Lau1,
P Liew1, K Chang1
1Haematology, Hospital Ampang, Ampang, Malaysia

Background: Acute promyelocytic leukemia (APL) is a unique subtype of acute
myeloid leukemia (AML) with distinct hematopathologic, cytogenetic, molecu-
lar and clinical features. The prognosis of APL has transformed from the worst
among AML as it used to be, to currently the best ever since the emergence of
all-trans-retinoic acid (ATRA). Patients in our centre have been routinely
induced using ATRA in combination with anthracycline-based chemotherapy as
first line regimen since 1994. 
Aims: In this study, we evaluated the outcome of adult APL patients who
received modified AIDA protocol in our institution from January 1994 till Decem-
ber 2012. The treatment protocol consisted of remission induction using co-
administration of ATRA and Idarubicin followed by 3 courses of Idarubicin con-
solidation, and 18 months of maintenance treatment with 6-Mercatopurine/
Methotrexare/pulse of ATRA. 
Methods: All records of the patients were analyzed in a non-randomized ret-
rospective study on 1st January 2013. Overall survival was estimated by the
Kaplan-Meier curve.
Results: A total of 114 patients were diagnosed as APL for the last 18 years
which represented 12.98% of all AML cases. Most of the patients were young
with the median age of diagnosis at 29 years (range 12 to 76) and predomi-
nantly female (male 39.47% and female 60.53%). The ethnic composition of
our cohort was Malays 48.25 %, Chinese 35.96 %, Indian 10.53 % and others
5.26 %. Majority of our patients were at high risk of relapse on presentation as
most of them fell into the high risk group 47.06% (intermediate risk group
44.78% and low risk group 8.95% respectively). Five patients died right after
hospitalization before treatment initiated due to bleeding complication mainly
CNS hemorrhage (60%). The remaining 109 patients proceeded with ATRA-
Idarubicin chemotherapy with an induction death of 2.75% (2/3 of mortality due
to intracranial hemorrhage and 1/3 attributed from sepsis) while during consol-
idation we observed a mortality rate of 1%. There was only 2 patients (1.8%)
complicated with ATRA syndrome. Our patients achieved an overall complete
remission (CR) rate of 90.48%. The cumulative relapse rate and mortality were
28.71% and 25.44% respectively over the 228 months observation period. 24
out of 29 relapsed patients managed to be salvaged with mainly Arsenic Triox-
ide (ATO)-based (66.67%) and achieved second CR of 75%. The event-free
survival (EFS) and overall survival (OS) of the cohort will be presented later.  
Summary / Conclusion: A modified AIDA protocol for adult APL leads to
improved treatment outcomes, with limited ATRA syndrome-associated toxici-
ty in our centre despite majority of our cohort are of high risk patients. Relapsed
cases can be salvaged with ATO-based therapy. Early detection and active
management of bleeding complications remained the most important measure
that may help in reducing mortality.

B1268
TREATMENT OF MOLECULAR RELAPSE IN PATIENTS WITH ACUTE
MYELOID LEUKEMIA
L Semerad1*, M Palackova1, I Jeziskova1, D Dvorakova1, F Razga1, M Bajero-
va1, J Prochazkova1, J Mayer2, Z Racil2
1Department of Internal Medicine, Hematology and Oncology, Masaryk Univer-
sity and University Hospital Brno, 2CEITEC, Masaryk University, Brno, Czech
Republic

Background: Evidence for beneficial effect of minimal residual disease (MRD)
monitoring and early intervention (=pre-emptive therapy) in non-APL acute
myeloid leukemia (AML) pts. are very limited.
Aims: To assess usefulness, efficacy and toxicity of various treatment regi-
ments in the therapy of molecular relapse in non-APL AML patients.
Methods: We have performed a retrospective analysis of molecular relapses
in AML pts. with molecular target and its treatments. RQ-PCR was used for the
MRD monitoring. Molecular relapse was defined as confirmed reappearance
of the fusion transcript or mutated gene detection or its 10-fold increase in pts.
with persistent positivity and corresponding bone marrow cytology, immunophe-
notype and cytogenetic analysis remained negative.
Results: In the study period 1/1/2003 – 1/2/2013 we have treated 38 molecu-
lar relapses in 21 pts.. Median follow up was 35,5 months (range 12-121
months). The median time from the end of initial AML therapy to the first molec-
ular relapse was 5 months (range1,0-29,0 months) –4,0 months (range1,0-14,0
months) for RUNX1/RUNXT1 positive pts.; 2,1 months (range2,0-14,0 months)
for CBFB/MYH11 positive pts.; 13,5 months (range5,0-29,0 months) for patients
with MLL fusion abnormalities;4,0 months (range2,0-4,0 months) for patients
with NPM1 mutation. The frequency of treatment regimens and their efficacy
in the first molecular relapse (n=21) was as follows: conventional chemother-
apy (“5+2” like regimens) (CHT) – 19,0% (n=4), clofarabine (CLO) – 42,8%
(n=9), gentuzumab ozogamicine (GO) – 14,3% (n=3), immunomodulation after
allogeneic hematopoietic stem cell transplantation (IMMUNO) – 19,0% (n=4),
and low dose ARA-C (LD-ARAC) –4,8% (n=1). The overall response rate (RR
= CMoR + PMoR) to pre-emptive therapy of the first molecular relapses was
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66,6 % (14/21) (47,6% CMoR+ 19,0% PMoR) - CLO – 77,8%RR (55,6% CMoR
+ 22,2% PMoR); CHT – 100% RR (50% CMoR + 50% PMoR); IMMUNO – 50%
RR (CMoR); GO - 33.3% RR (CMoR); LD-ARAC - 0% RR.
In the follow up period 69,2% (n=9) of responding pts. revealed the second
molecular relapse with median7,0 months (range1,0-19,0 months). Moreover,
in 15,9% (n=2) hematological relapse occurred without foregoing molecular
relapse with median3,5 months (range3,0-4,0 months). The second molecular
relapse was pre-emptively treated in 9 patient with RR 66,6% (n=6) (CR+PR).
However, again in 4/6 (66,6%) of successfully treated pts. with the second
molecular relapse, subsequent molecular relapses occurred with median 9,5
months (range4,0 – 16 months) and were again treated with RR 25% (n=1).
At any time during treatment 61,9% of patients underwent allogeneic HSCT.
Overall, only 3 pre-emptively treated patients did not revealed any further hema-
tological or molecular relapse during the observational period (2/3 pts. under-
went allogeneic HSCT)
6/21 (28,6%) of patients with molecular relapse survived during the study peri-
od (all with initial or subsequent molecular response) with OS 68 months, com-
pare to OS of 17 months in 15/21 (71,4%) of pts that expired during the follow
up period.
Summary / Conclusion: Our study has shown feasibility of MRD monitoring
and pre-emptive strategy using molecular targets in non-APL AML pts. Differ-
ent pre-emptive treatment strategies led to response in 66,6% of molecular
relapses with the highest frequency of CMoR when CLO was used. Even pre-
emptive therapy enables us to obtain time for preparing allogeneic HSCT (per-
formed in 2/3 of patients), majority of patients relapsed again in follow up peri-
od. However, our data showed that this approach (even in limited number of
patients with initial or subsequent response) could provide prolongation of over-
all survival.
B1269
CYTARABINE PLUS IDARUBICIN AS INDUCTION THERAPY FOR
UNTREATED ADULT PATIENTS WITH ACUTE MYELOID LEUKEMIA. A SIN-
GLE CENTER RETROSPECTIVE ANALYSIS OF 141 PATIENTS. 
L Leite1*, M Nunes1, S Chacim1, I Ferreira1, C Moreira1, D Pereira1, M Brito1,
L Viterbo1, Â Martins1, I Moreira1, N Domingues1, A Espírito-Santo1, I Oliveira1,
J Mariz1
1Serviço de Onco-Hematologia, Instituto Português de Oncologia do Porto,
Porto, Portugal

Background: The chemotherapy regimens containing cytarabine and an atra-
cycline, traditionally known as “7+3”, remain the most effective induction ther-
apy for untreated adult patients with non-promyelocytic acute myeloid
leukaemia (AML).
Aims: Present the response rates, overall survival (OS) and relapse free sur-
vival (RFS) of adult patients with non-promyelocytic AML, diagnosed and treat-
ed at single haematology center.
Methods: We performed a retrospective analysis of the clinical data of patients
with non-promyelocytic AML, diagnosed between January 1995 and December
2010 and treated with the “7+3” induction containing cytarabine (200mg/m2/d
as a 7-days continuous infusion) plus idarrubicin (12mg/m2/d on the first 3
days).
Results: We identified 141 patients with a median age at diagnosis of 46 years
(interval 15 to 67), including 43 (31%) with more than 55 years. According to
de World Health Organization (WHO) classification, 73 patients (52%) had AML
NOS, 33 (23%) AML with recurrent cytogenetic abnormalities, 31 (22%) AML
with myelodisplasia-related changes, 3 (2%) therapy-related AML and 1 (1%)
myeloid sarcoma. The SWOG/ECOG cytogenetic risk was accessed in 135
patients. Sixty-nine (51%) were classified as intermediate risk, 25 (19%) as
favorable risk, 22 (16%) as adverse risk and 13 (14%) as unknown risk cyto-
genetic abnormalities. After induction, 101 patients (71.6%) achieved a com-
plete remission (CR), 5 (3.5%) a complete remission with incomplete hemato-
logical recovery (RCi) and 35 (24,8%) were resistant. Ninety-eight of the 101
patients who achieved a CR were consolidated with cycles of high dose cytara-
bine, followed in 15 patients by allogeneic hematopoietic stem cell transplan-
tation (AlloHSCT) in first CR. A 28 months OS was registered, with a minimum
of 18 days and a maximum of 141 months, associated with a 5 and 10 years
survival probability of 43 and 34%, respectively. Fifty-two (49%) of the patients
that respond to the induction treatment registered disease relapse, with a medi-
an time to relapse of 48 months, interval between 18 days to 141 months, with
a 5 and 10 years RFS probability of 60 and 32%, respectively. For the group of
patients with an age at diagnosis inferior to 55 years, the OS was 51 months,
which was significantly higher when compared to the group with more than 55
years that registered an OS of 16 months (P=0.034). The stratification of
patients by cytogenetic risk also provided an OS significantly different between
favourable, intermediate and adverse risk groups, 91, 37 and 10 months,
respectively, P=0.013.
Summary / Conclusion: In accordance to results published by other groups,
in our department AML remains a disease associated with a poor OS, which is
worse in patients with more than 55 years of age and with cytogenetic abnor-
malities associated with an adverse outcome. 

B1270
EARLY DETECTION OF SERUM GALACTOMANNAN ANTIGEN IN HEMA-
TOLOGIC MALIGNANCIES: IMPACT OF A LABORATORY ASSAY IN
ASPERGILLUS INFECTION MORTALITY RATE
O Pérez-López1*, I Montero-Cuadrado1, M Gómez-Rosa1, M Aguilar-Guisa-
do1, J González-Campos1, J Falantes-González1, M Martino-Galiana1, R Par-
ody-Porras1, I Espigado-Tocino1, J Pérez-Simón1
1Virgen del Rocío University Hospital, Sevilla, Spain

Background:
The incidence of deep fungal infections in patients with malignancies has
increased dramatically over the past decades. Aspergillus spp. represent the
main cause of these infections. The serum galactomannan(GM) antigen detec-
tion is a relatively recent test and it is recognized as an indirect mycological cri-
teria for diagnosis of invasive aspergillosis. Mortality rates of up to 60% have
been reported with invasive Aspergillusinfections in high-risk hematology
patients,which makes early diagnosis of said infection an important challenge.
Aims: 1.-Evaluate the diagnostic potential of the determination of GMinseru-
min patients with hematological malignancies and fever and /or respiratory
symptoms. 2.- Set mortality group diagnosed with invasive aspergillosis as
EORTC criteria.
Methods: We have evaluated 70 patients between 2008 and 2012, supplying
89 episodes of fever syndrome, 39 in men and 50 in women, with an average
age of 49 (range 14-83 years). Hematologic malignancies in these patients
were: 42 acute myeloid leukemia, 11 acute lymphoid leukemia, 7 Hodgkin lym-
phoma, 7 non Hodgkin lymphoma, 5 chronic lymphocytic leukemia, 4 multiple
myeloma, 3 aplastic anemia, 3 acute mixed leukemia, 6 myelodysplastic syn-
drome and 1 chronic myeloid leukemia. An early GM determination (ELISA)was
performed for persistent fever syndrome, despite antibiotic treatment, mainly
with an initial respiratory focus (56 episodes). After a positive result, a chest high
resolution CT was requested followed by fibrobronchoscopy depending on real
clinical suspicion and the results. The diagnosis of invasive aspergillosis was
made using EORTC criteria (possible, probable and proved).
Results: The patients suffering from fever and respiratory symptoms were 58
(65%), presenting a positive GM rate of 67% (39 cases). In these cases, a
probable or proved aspergillosis diagnosis was confirmed in 25 cases (64%).
In the group of patients with fever without respiratory symptoms (31 episodes),
18 positive GM were detected (58%), corresponding with suggestive aspergillo-
sis CT in 7 cases (39%). The test was more sensitive when patients have res-
piratory symptoms with stadistically significance (P=0,05). Amongst the prob-
able or proved aspergillosis diagnostics (32), we find 9 related deaths, which
indicates a related mortality rate of 28%.
Summary / Conclusion: An early GM determination is a profitable test in
patients with hematological malignancies and persistent fever, especially if they
present respiratory associated symptoms. The implementation of this diagnos-
tic test has enabled us to set up an early treatment, reducing the associated
mortality rate compared with previous published results.

B1271
SECONDARY ACUTE MYELOID LEUKEMIA – FIRST LINE TREATMENT
WITH CYTARABINE, DAUNORUBICIN AND CYCLOSPORINE, A POR-
TUGUESE HOSPITAL’S EXPERIENCE
M Nunes1*, L Leite1, S Chacim1, C Ferreira1, C Moreira1, D Pereira1, M Brito1,
M Marques1, L Viterbo1, A Martins1, N Domingues1, I Moreira1, A Espírito-San-
to1, I Oliveira1, J Mariz1
1Onco-hematology, Portuguese Oncology Institute, PORTO, Portugal

Background: Secondary acute myeloid leukemia (s-AML) includes AML with
myelodysplasia-related changes and therapy-related AML, whenever AML
occurs after a preceding disease treated with chemotherapy, irradiation, or
both. In the last years, the incidence of s-AML has been increasing, account-
ing for 10-30% of AML cases. The incidence is age-dependent, with s-AML
constituting a larger part of AML in the elderly than in the young. The first line
treatment offered to these patients is not consensual, and the combination ofan
antraciclinwithcytarabineand cyclosporine isone of the optionsto consider.
Aims: To characterize the group of patients treated with cytarabine, daunoru-
bicin and cyclosporine (SWOG 9126 Protocol) as first line treatment of patients
diagnosed with s-AML. To present the results referents to the overall survival
(OS), disease free survival (DFS) and response rates of this goup.
Methods: We analyzed the clinical data of all patients admitted in an Onco-
hematology center, diagnosed with s-AML in the period of January1, 1998, to
December 31, 2010, treated with SWOG 9126 Protocol as first line induction
scheme. Survival curveswere obtainedbyKaplan-Meier methodand differences
wereassessedby thelog-rank testconsideringsignificantdifferenceswithP<0,05.
Results: In the considered period of time, we identified 46 patients diagnosed
with s-AML. The median age was 56 years (24-76), 52,2% of which were men.
Around 80% of all patients had an ECOG performance status of 0 or 1. Accord-
ing to the World Health Organization (WHO) 2008 classification, 26 patients
(56,5%) had multilineage dysplasia AML, 16 patients (34,8%) had therapy-
related AML and 4 patients (8,7%) were classified as having AML not otherwise
specified. Regarding SWOG’s cytogenetic risk classification, patients were
divided as follows: 52,2% in the intermediate group, 32,6% in the unfavorable
group and4,3% in the favorable group (10,8% unknown). After treatment 32

haematologica | 2013; 98(s1) | 521

Stockholm, Sweden, June 13 – 16, 2013



patients (69,6%)  achieved complete remission (CR). Treatment toxicity with
this regimen was acceptable in all patients. Eleven patients underwent allo-
geneic bone marrow transplantation as postremission therapy, 9 of related
donor and 2 of an unrelated donor. The median OSwas 12,1 months (0,5-81,2)
and the median DFS was 24,9 months (3,2-81,2). We obtained a 3 year’s sur-
vival rate of 20%. The analysis of OS according to the cytogenetic risk classi-
fication did not show statistically significant differences.
Summary / Conclusion: The use of SWOG 9126 protocol as first line treat-
ment of patients with s-AML led to similar CR rates as those reported in cur-
rent literature. Although the majority achieved CR after induction therapy, the
high recurrence rate of this disease reflects on the poor prognosis of these
patients.

B1272
CD117 EXPRESSION IS ASSOCIATED WITH IMPROVED EVENT AND
OVERALL SURVIVAL IN PATIENTS WITH ACUTE PROMYELOCYTIC
LEUKEMIA TREATED WITH AIDA BASED REGIMEN
H Ghédira1*, H Stambouli2, R Mansouri2, H Néji2, M Zarrouk2, S Abdennebi2,
K Kacem2, L Aissaoui2, R Lakhal2, Z Ali2, H Abid2, E Gouider2, R Jeddi2, B
Meddeb2
1Clinical hematology department, Military Hospital, 2Clinical hematology depart-
ment, Aziza othmana hospital, Tunis, Tunisia

Background: Flow Cytometry immunophenotyping is important tool for the
diagnosis of APL. The antibodies in our routine panel included CD34, CD117,
HLA-DR, CD2, CD11b, CD11c, CD13, CD14, CD16, CD33 and CD56.
Aims: Our purpose to analyze the prognostic impact of immunophenotyping
in patients with APL treated with an AIDA based regimen.
Results: We have prospectively analyzed the prognostic impact of antigenic
markers, assessed by flow cytometry, in a series of 51 newly consecutive
genetically confirmed APL between August 2004 and December 2010 treated
with the Spanish PETHEMA LPA99 trial in the Department of Hematology of
Aziza Othmana University Hospital, Tunis, Tunisia. One patient died from CNS
bleeding before treatment and 50 patients received induction therapy accord-
ing to the PETHEMA LPA99 trial. Median age was 30 yr (range 4-71), M/F was
0.64, median WBC was 4.4x109/L (range 0.6 - 123). Additional cytogenetic
abnormalities were seen in 17 patients (39.5%). Median body mass index (BMI)
was 23.5 kg/m2 (range 13- 40). The immunophenotyping profile of our patients
is summarized in the table below:
Immunophenotyping n (%)
CD33+ 48 (94.1)
CD13+ 49 (96)
CD117+ 29 (67.8)
CD34- 45 (80.3)
HLADR- 47 (92.1)
CD2+ 9 (17.6)
CD56+ 4 (7.8)

We found a significant correlation between the expression of CD117 and
BMI<30 kg/m2 (P=0.045). The expression of CD2 was signifigantly more fre-
quent in microgranular (61.5% vs 3%, P<0.0001 ) than in hypergranular form,
and it is notably correlated with leukocytosis (P=0.037). Expression of CD117
was noted as an independent factor of OS (89.3% vs 61.9%) P=0.033 and
EFS (89.3 % vs 52.4%) P=0.008.
Summary / Conclusion: We found the expression of CD117 to be significant-
ly associated with better EFS and OS in patients with APL.

B1273
THREE CORE-BINDING FACTOR ACUTE MYELOID LEUKEMIAS (CBF-
AML) IN A SINGLE PATIENT
J Marková1*, J Polák1, C Haškovec1, J Maaloufová1, M Marková1, P Soukup1,
C Šálek1, M Vraná1, M Dobrovolná1, A Vítek1, P Cetkovský1, J Schwarz1
1Institute Hematology and Blood Transfusion, Prague2, Czech Republic

Background: CBF-AMLs carrying fusion genes AML1/ETO or CBFβ/MYH11
predict a relatively favourable outcome and are classified as a low risk AML
group. Hardly ever these two aberrations appear simultaneously in a single
patient.
Aims: To report a male patient with AML carrying both the AML1/ETO and
CBFβ/MYH11 fusion genes at diagnosis, who developed a donor-derived AML
with AML1/ETO translocation following hematopoietic stem cell transplant
(HSCT).
Methods: At diagnosis, bone marrow expression of AML1/ETO and
CBFβ/MYH11 fusion genes was screened by qualitative RT-PCR. Quantitative
real-time RT-PCR was performed to monitor MRD (the two given fusions in
bone marrow and WT1 gene expression in peripheral blood). To determine the
origin of the AML1/ETO+ clone after the HSCT, real-time allelic discrimination
assay for an HLA polymorphism was employed.
Results: Case Report: In a 30-year-old male with WBC 256.1 G/l, AML FAB
M1 type of AML was diagnosed on 10.09.04, CNS infiltration was also suspect-

ed. CBFβ/MYH11 fusion associated with an exon 8 C-KIT frameshift mutation
was detected. Screening for FLT3/ITD, FLT3/TKD, K-RAS, N-RAS and JAK2
mutations was negative. After the classical “3+7” idarubicin + cytarabine induc-
tion therapy (+ intrathecal methotrexate), the patient reached complete remis-
sion (CR) with a nearly 3 logdecrease of CBFβ/MYH11 transcript and WT1 on
the borderline of normal expression on 13.10.04 (Figure 1). Consecutively, he
received 4 consolidation cycles of high-dose cytarabine, which was followed
by another slight decrease (but not negativity) of CBFβ/MYH11 expression.
WT1 expression was within normal levels (01.06.05). However, both
CBFβ/MYH11 and WT1 positivity grew again considerably and on 15.08.05
another “3+7” therapy was given.Despite it,the patient faced overt clinical
relapse (with CNS infiltration on top of it) on 02.01.06. He was rescued by the
“HAM” protocol (mitoxanthrone + high dose cytarabine, with additional intrathe-
cal methotrexate). He achieved second CR and underwent myeloablative
HSCT from a 7 out of 10 HLA-matched unrelated donor on 16.02.06. Only on
18.10.07 he reached stable molecular remission as judged by CBFβ/MYH11
expression. Nevertheless, during the next two months, the WT1 expression
grew above normal and the patient relapsed again on 17.01.08,while
CBFβ/MYH11 expression remained negative. A new molecular screening was
performed and the AML1/ETO transcript was detected (Fig. 1). Therefore, all
previously taken samples were tested for the presence of AML1/ETO and a
very low expression was found in the diagnostic sample using real-time RT-
PCR. The following samples oscillated around the sensitivity threshold of the
RQ-PCR method (10-6). Although AML1/ETO was present already at diagno-
sis, donor-derived AML1/ETO clone was confirmed by allelic discrimination of
the donor/recipient HLA polymorphisms, as well as by the chimerism analysis.
The patient received induction treatment by “3+7” and underwent second HSCT
from another donor with 3 mismatches on 13.01.09 after a non-myeloablative
conditioning. On 08.07.09 he reached molecular remission of AML1/ETO as
well as WT1. However, this time he suffered grade II acute GvHD and suc-
cumbed due to CMV pneumonia and acute respiratory distress syndrome on
18.07.09.

Summary / Conclusion: We deem this is the first report of multiple CBF-AMLs
in a single patient. The patient may have had some unrecognized predisposi-
tion in his environment or in his hematopoietic milieu. Developing of the donor
cell leukemia is a quite rare but serious complication of the HSCT.

B1274
HDAC AND AMSACRINE FOR TREATMENT OF REFRACTORY AND
RELAPSE ACUTE MYELOID LEUKEMIA: A SINGLE CENTRE RETRO-
SPECTIVE STUDY
C Calmettes1*, A Pigneux1,2, T Leguay1, E Lippert1, A Lascaux1, C Duclos1, S
Dimicoli-Salazar1, M Dilhuydy1, K Boubdallah1, G Marit1,2, S Vigouroux1, R
Tabrizi1, N Milpied1,2, P Dumas1
1Hematologie, CHU Bordeaux, 2Université Bordeaux 2 Segalen, BORDEAUX,
France

Background: Patients with relapse and refractory acute myeloid leukemia
(AML) had poor prognosis and there is a lack of data supporting an estab-
lished standard chemotherapy. The end point of a salvage treatment is to
induce high remission rate without severe toxicity to allow secondary allogene-
ic stem cell transplantation.
Aims: We performed a retrospective study in 56 patients treated in our center
from October 2010 to January 2012 with the aim to investigate: overall response
rate (ORR) defined by complete response (CR) and complete response with
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incomplete blood count recovery (CRi), toxicity, and outcomes of the combina-
tion of HDAC and amsacrine.
Methods: This salvage chemotherapy consisted on the association of HDAC
3 g/m²/12h (5-8 infusions) and amsacrine 150 mg/m2/day for 5 days or 100
mg/m2/day for 3 days.
Results: Median age was 57 years (range 25-69), with 23 patients (41%) ≥ 60
years. Among the 56 patients, 27 (48%) were in primary induction failure (PIF)
and 29 (52%) were in first relapse (16 patient with duration of CR1 < 12 months).
Among the whole cohort, one patient had a favourable cytogenetic risk, 35
(62%) had an intermediate cytogenetic risk and 20 (35%) an adverse cytoge-
netic risk. Among the 27 PIF and the 29 relapse, cytogenetic risk was
favourable, intermediate and adverse for respectively 0/15/12 and 1/20/8
patients. Twelve patients had secondary AML. Among the whole cohort, ORR
was 43% (24 patients), respectively 52% (13 CR and 1 CRi) and 34% (6 CR
and 4 CRi) for PIF and relapse AML. None of tested variables: age < 60 years,
good/intermediate cytogenetic risk, relapse AML and de novo AML was asso-
ciated with improved ORR. Eighteen patients underwent an allogeneic stem cell
transplant in ORR. After a median follow-up of 17 months (range 2-96), medi-
an overall survival (OS) at three years was 11.5±6%. Leukemia free survival
(LFS) at 1 year for the 24 patients in ORR was 51%, with a 59% 1 year-LFS
for the 18 patients allografted and 25% 1 year-LFS for the 6 patients exclusive-
ly treated by chemotherapy. Median duration of neutropenia after HDAC-
amsacrine was 17 days (6-25), 44/56 patients had febrile neutropenia, with 27
bacterial bloodstream infections, one disseminated fusariosis and 6 possible
pulmonary aspergillosis.
Summary / Conclusion: Our results suggest that HDAC-amsacrine regimen
is an efficient salvage combination for patients with refractory or relapse AML.
This regimen could represent a bridge to allogeneic transplant, which remains
the only curative option in this setting.

B1275
CD96 AS A LEUKEMIA STEM CELL-SPECIFIC MARKER AND A FACTOR
FOR PROGNOSIS EVALUATION IN LEUKEMIA
J Zheng1, Y Hu1, W Du1, Y He1, C Lu1, W Liu1, P Wang1, C Cheng1, S Huang1*
1Center for Stem cell Research and Application, Union Hospital, Tongji Med-
ical College, Huazhong University of science and Technology, Wuhan, China

Background: The cancer stem cell hypothesis holds that cancers are com-
posed of a subset of cells that the unique ability to transplant disease as well
as self- renew. Hematopoietic stem cell (HSC) has the ability of self-renewal,
therefore, the clonal progression of preleukemias likely occurs in a succession
of HSC subclones until augmented or poorly regulated self-renewal pathways
are activated, leading to the emergence of final stage leukemic stem cells
(LSCs) usually at the level of a downstream progenitor.Acute leukemia by
chemotherapy remains elusive for most patients because of the leukemia stem
cells (LSCs), the self-renewing component of the leukemia.
Aims: Find the relationship between CD96 and leukemia, especially for acute
myeloid leukemia.

Methods: We investigated CD96 expression in 119 leukemia patients by flow
cytometry, which were obtained after informed consent at diagnosis and after
chemotherapeutic treatment.
Results: It was found that CD96 expressed highly in the group of CD34+CD38-
cells in AML, especially in M0, M1, M2and M6 non complete remission cases.
At the same time, we also observed that CD96 was high in the group of
CD34+CD38- cells in MAL.
Summary / Conclusion: The results showed that CD96 was frequently
expressed in LSC population, which could be as a marker of AML-LSC and a
candidate therapeutic target. In addition, CD96 was related to the prognosis of
AML patients, which might suggest CD96 to be an important factor to evaluate
the prognosis of leukemia patients.

B1276
STUDY OF THE GM-CSF GENE EXPRESSION AND ANTI GM-CSF
AUTOANTIBODIES IN RELATION TO DISEASE BEHAVIOR AND OUT-
COME IN AML/MDS CASES 
D Eldemerdash1*, M Mattar1, N el Husseiny 1, A el Aziz 1, N Kassem2
1internal medicine, clinical hematology unit, faculty of medicine, cairo universi-
ty, 2clinical pathology unit of oncology department, faculty of medicine, Cairo
university, Cairo, Egypt

Background: Blood cells under a variety of conditions produce cytokines which
regulate their proliferation, communication and functioning. While, Growth and
progression of many of malignant cells are mediated by alterations in the
microenvironment often caused by an aberrant expression of growth factors and
receptors. Granulocyte macrophage-colony stimulating factor (GM-CSF) is an
autocrine and a paracrine cytokine. It stimulates growth, differentiation and
function of normal and leukemic myeloid progenitors. Antibodies to GM-CSF,
while uncommon and of unknown significance are implicated in the pathogen-
esis of few diseases. e.g.; idiopathic pulmonary alveolar proteinosis (PAP)
where they inhibit GM-CSF mediated endocytosis of surfactant in alveoli. also,
they have been detected in 0.3% of healthy donors (HD), Neonatal cord blood,
Patients with autoimmune diseases and Exogenous recombinant human GM-
CSF.
Aims: We aimed to Study of GM-CSF mRNA gene expression, its protein and
anti GM-CSF autoantibodies in Acute Myeloid leukemia/Myelodysplastic syn-
dromes AML/MDS patients and their correlation to disease behavior and ther-
apy outcome.
Methods: We examined GM-CSF mRNA gene expression by real time PCR
(RT-PCR) and GM-CSF protein by ELISA methods in sera of 50 AML/MDS.
Also, we examined anti GM-CSF antibodies by ELISA methods in sera of 42
cases out of the 50 AML/MDS cases. all results were compared to 20 healthy
blood donors (HD). also, we correlated results with disease behavior and
response to therapy. All cases were of Egyptian origin.
Results: There was significant decrease in GM-CSF mRNA gene expression
(P value 0.008), Increase in GM-CSF concentration (P value 0.001) and
increase in anti GM-CSF antibody titer (P value 0.003) in AML/MDS patients in
comparison to HD, significant negative correlation between titer of GM-CSF and
initial PB blast count (P value 0.011) and significant negative correlation
between GM-CSF concentration and response to therapy (P value 0.016). we
found no segnificant correlation between GM-CSF mRNA gene expression and
other variables especially anti GM-CSF antibodies.
Summary / Conclusion: Any alteration in GM-CSF gene expression Could
have an implication in leukemiogenesis. Also anti GM-CSF could have the
same role. GM-CSF concentration could be used to predict outcome of thera-
py, but anti GM-CSF couldn’t be used to predict the outcome. Normal GM-CSF
gene expression & GM-CSF is necessary for normal hematopoiesis & cellular
maturation. The origin of the immunity to GM-CSF and the consequences of this
immunity in leukemia patients are not clear.

B1277
NO MODIFIED ANTI-INFLAMMATORY AND ANTIVIRAL COMPOUNDS
AGAINST ACUTE MYELOIDE LEUKEMIA; FROM CELL LINE TO PATIENT
BLOOD
M Radojkovic1*, M Mojic2, H Obradovic2, M Bulatovic2, D Maksimovic-Ivanic2,
D Miljkovic2, S Stosic-Grujicic2, M Zocca3, Y Al-Abed4, F Nicoletti5, S Mijatovic2
1Clinical Center Dr Dragisa Misovic, University of Belgrade, 2Department of
Immunology, Institute for Biological Research “Sinisa Stankovic”, Belgrade Uni-
versity, Belgrade, Serbia, 3Onconox Aps, Copenhagen, Denmark, 4Laboratory
of Medicinal Chemistry, North Shore Long Island Jewish Health System, New
York, United States, 5Department of Biomedical Science, University of Catania,
Catania, Italy

Background: Antiinflamatory compound VGX1027 acquired antitumoral fea-
tures after the addition of NO (GIT27-NO) while anticancer potential of antivi-
ral drug Saqunavir became stronger and highly selective against transformed
cells (Saq-NO). Despite the basically same approach in chemical intervention,
first mention compound acts as NO donating drug with specific feature to
release NO in contact with the cell membrane while the last is qualitatively nov-
el drug with essentially different intracellular response in comparison to origi-
nal compound.
Aims: This study is created with an idea to explore the effects of both com-
pounds on HL60 cell line as a model of acute myeloid leukemia and define the
reproducibility of their efficiency on peripheral mononuclear cells isolated from
blood samples of untreated AML patients.
Methods: Cell viability was assessed by acid phosphatase test while the cell
cycle distribution was analyzed by cytofluorimetric analysis of on propidium-
iodide (PI) stained cells. Apoptosis was detected using Annexin-FITC / PI dou-
ble staining while the activity of caspases was confirmed by Apostat staining.
For detection of intracellular nitric oxide (NO) DAF-FM diacetate was used.
Reactive oxygen (ROS) and nitrogen (RNS) species were determined with
DHR 123 staining.
Results: Both drugs modified by NO exaggerated strong cytotoxic activity
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against HL60 cells. Reduced viability was accompanied with enhanced apop-
tosis confirmed in early and late phase of this process. Mechanistically, the
dying signal involved the activation of caspases upon the treatment with both,
GIT27-NO and Saq-NO. However, cytocidal activity of GIT27-NO correlated
with intensive oxidative stress confirmed by specific staining of reactive oxy-
gen and nitrogen species. In parallel, treatment with Saq-NO didn’t promote sig-
nificant enhancement of free radical production, indicating more sophisticated
intracellular pattern of its action. Effects of GIT27-NO after 48h of exposure of
PMC isolated from patients with AML remarkably varying from good to com-
pletely inefficient. Oppositely, sensitivity of the same cultures to Saq-NO was
comparable with HL60 and independent from the blood source.
Summary / Conclusion: Both NO modified drugs exerted strong anticancer
potential against HL-60 cells. Low reproducibility of patients MNC response to
GIT 27-NO is possibly related to different capacity of individual clones to fight
with oxidative stress triggered by this drug. On the contrary, the ROS independ-
ent cytocidal signal delivered by Saq-NO probably targeted important pathway
involved in malignant cell proliferation, independent from individual variation.

B1278
RESULTS OF >60 AML UNTREATED PATIENTS THERAPY IN DEPENDEN-
CY OF QUALIFICATION TO RISK AND INDUCTION INTENSITY GROUPS.
RETROSPECTIVE STUDY.
S Grosicki1*, E Bodzenta1, M Kriegler1, M Twardosz1, I Szypuła1, M Fejklow-
icz1, T Kurzawa2, Aleksandra Melisz1, A Barchnicka1
1Department of Hematology, 2Laboratorium Centralne, SPZOZ ZSM w Chor-
zowie, Chorzow, Poland
Background: The aim of this study was assessment of therapy results In acute
myeloid leukemia (AML) patients in age >60 treated according to PALG strat-
ification for AML >60 patients.
Aims:
The primary aims were comparison of overall survival (OS) and complete remis-
sion rate (CR) in whole group of AML >60 patients in dependency of qualifica-
tion to risk group and a way of treatment. The secondary aims were compari-
son of OS and CR rates in younger older (61 – 70) AML patients.
Methods: Patients with AML >60 after diagnosis were qualified into the risk
groups according to PALG stratification for AML >60. In group I patients were
receiving induction chemotherapy DAC (daunorubicin, cytarabine, cladribine)
or DA (daunorubicin, cytarabine), in group II patients were receiving induction
chemotherapy cytarabine/thioguanine, and in group III they were receiving
chemotherapy with low doses of cytarabine. Patients with group I, who reached
CR after first or second induction course were receiving consolidation with
mitoxantrone and cytarabine, and next they were qualified to alloHSCT or
autoHSCT, or maintenance phase. Patients with group II and III independent-
ly of results were receiving successive cycles of chemotherapy like in first
course every 4 weeks to 2 years. W period 02.2009-12.2012 123 untreated
patients with AML, age 73 (61-89), men 50% were included to this study. Thir-
ty three patients were qualified to group1, 47 to II and 43 to III. After preliminary
analysis, because of similar early and late outcomes of the therapy in group II
and III, those groups of patients were joint for next analysis.
Results: In comparison of therapy outcomes in group I and in joint group II and
III of patients with AML >60 significantly higher CR rate in group I vs. II/III 47%
vs. 2% (P<0,001) was confirmed. And significantly better OS after 2 years 11%
vs. 7% (P=0,006) was noted
However, in comparison of those parameters In subgroup of age 61-70 despite
of significantly higher CR in group I vs. group II/III 46% vs. 7% (P=0,01) we did
not obtain a benefit in OS after 2 years 12% vs. 17% (P=NS) respectively.
Summary / Conclusion: In conclusion we must state, that in AML >60 prop-
er qualification to favorable risk group (group I) and as a consequence more
intensive induction chemotherapy is a main predictor of better early outcomes
(CR rate), but overall survival do not depend of risk group and kind of induc-
tion therapy, but only it depends of age of patients, what can be cause by too
low intensive postremission approach in younger and fit patients, who reached
CR after induction chemotherapy

B1279
TRANSFUSION IRON INTAKE IN TRANSPLANT ELIGIBLE PATIENTS
WITH DE NOVO ACUTE MYELOID LEUKEMIA: RETROSPECTIVE ANALY-
SIS OF IRON LOAD AT THE END OF CHEMOTHERAPY PROGRAM AND
BEFORE TRANSPLANTATION
A Belotti1*, E DONI1, L BORIN1, M FUMAGALLI1, M PARMA1, E POGLIANI1
1Division of Hematology, Ospedale San Gerardo, MONZA – Università degli
Studi Milano Bicocca, MONZA, Italy

Background: Iron overload is an important adverse prognostic factor for
patients (pts) undergoing hematopoietic stem cell transplantation (HSCT): it
increases the risk of infections, veno-occlusive disease and hepatic dysfunc-
tion. Elevated pretransplant ferritin levels have been reported to increase the
risk of non relapse mortality following HSCT and might influence the risk of
acute and chronic GVHD. The majority of data derives from studies regarding
pts with thalassemia and myelodysplastic syndromes, with established iron
chelation strategies in these diseases. On the contrary, the extent of transfu-

sion iron overload in transplant eligible de novo acute myeloid leukemia (AML)
and the need of iron chelation therapy (ICT) remains debated.
Aims: To evaluate transfusional iron intake in potentially transplant eligible pts
with de novo AML treated with conventional chemotherapy regimens, focusing
on pts who underwent HSCT or completed consolidation chemotherapy cours-
es.
Methods: We retrospectively analysed 44 potentially transplant eligible AML
pts (20 males, 22 females) from March 2009 to February 2013. All pts complet-
ed their treatment program: 23 of them were treated with induction and con-
solidation chemotherapy followed by HSCT, while 21 pts received only
chemotherapy. Iron intake until HSCT or until the end of consolidation
chemotherapy, expressed in mg of iron, was calculated as total amount of red
blood cells (RBCs) transfused X 1.08. Ferritin levels at the end of the treatment
was also evaluated.
Results: Standard induction treatment (cytarabine 100 mg/sqm twice daily for
7 days and idarubicin 12 mg/sqm daily for 3 days) was administred in 40 pts,
while 4 pts received high dose induction chemotherapy with cytarabine 2g/sqm
twice daily (day1,2,8, 9) and idarubicin 18mg/sqm daily (day3, 10). 11 of the 23
pts underwent transplantation in second complete remission after reinduction
chemotherapy. Mean transfusional iron intake was 0.65 mg/kg per day, among
a mean treatment period of 6.6 months. Mean ferritin level at the end of the
treatment or before transplant conditioning regimen was 2951 µg/L (median
2123 µg/L).
Summary / Conclusion: This retrospective evaluation confirms a relevant
transfusion iron load in de novo AML in a short time interval; of note, patients
with β-thalassemia major or other refractory anemias receiving 2-4 units of
blood per month have a transfusion iron intake of 0.3-0.6 mg/kg per day. It is
known that serum ferritin is sensitive but not specific for iron overload and is a
poor predictor of body iron burden, and maybe it is even less specific in AML
as a reliable marker in monitoring iron loading. Moreover, the optimal ICT in this
setting of pts is still to be defined: subcutaneous deferoxamine infusion is incon-
venient and troublesome due to thrombocytopenia and neutropenia, while oral
deferasirox administred in proven iron overloaded pts may not be sufficiently
rapid in his action if we consider the short time available before transplanta-
tion. Considering our data regarding daily iron intake, it could be interesting to
investigate the role of early low dose deferasirox administration at the begin-
ning of chemotherapy treatment program, in order to prevent transfusion over-
load and his prognostic impact at transplantation.  

B1280
RED BLOOD CELL ENCAPSULATING ASPARAGINASE IN PATIENTS
WITH ACUTE MYELOID LEUKEMIA UNFIT FOR INTENSIVE CHEMOTHER-
APY: A PROSPECTIVE PHASE IIB STUDY
X Thomas1, W Berlier2, C Bonin2, K Aguera2, C Plisson3, Y Godfrin2*
169495, Hospices civils de Lyon, 269008, ERYTECH Pharma, Lyon, 3 92058,
Orphan Europe, Paris, France

Background: L-asparaginase (ASNase) holds a key role in chemotherapy for
Acute Lymphoblastic Leukemia (ALL) in children and young adults. In elderly
patients, its efficacy is counterbalanced by its toxicity, which impairs its use and
creates an unmet need. To reduce toxicity, a new product, GRASPA, encapsu-
lates L-asparaginase in Red Blood Cells (RBC). A current study in ALL patients
(GRASPALL-GRAAL SA2 2008) shows an improved therapeutic index for eld-
erly patients.
In adults, Capizzi (1988) reported a significant benefit of ASNase associated
with high-dose cytarabine treatment (HiDAC) in Acute Myeloid Leukemia (AML).
Indeed, there was an overall statistically superior complete remission rate for
HiDAC/ASNase (40%) vs HiDAC (24%) and an overall survival benefit for
patients treated with HiDAC/ASNase (19.6 weeks vs 15.9 weeks). The bene-
fit of ASNase in different AML was also reported by Petti (1989), Horikoshi
(2009) and Rubnitz, (2009). Furthermore our preclinical results also showed
that an AML cell line (HL-60) and blast cells from the bone marrow of AML
patients were sensitive to ASNase in vitro.
The main issue is that, up to now, the toxicity of ASNase for elderly had pre-
vented its use in this fragile population that represents the majority of AML
patients.
Aims: Considering the promising results of ASNase for AML treatment and
the better safety profile offered by RBC encapsulating ASNase (GRASPA®), a
multicenter, randomized, controlled IIb trial is evaluating the answer to the frag-
ile patients unmet need Efficacy and tolerability of GRASPA® plus low-dose
cytarabine will be evaluated versus low-dose cytarabine alone in treatment of
AML patients over 65 year-old, unfit for intensive chemotherapy.
Methods: One hundred and twenty-three patients (65-85 year-old) newly diag-
nosed for AML or diagnosed for post myelodysplastic syndrome in the 6 months
before enrollment are planned for inclusion in the study. Included patients must
be unfit for intensive chemotherapy, with WHO performance status ≤2 an esti-
mated life expectancy ≥3 months. Patients with M3 AML or with AML involving
chromosome 16 abnormalities are not eligible for inclusion. Written informed
consent will be obtained for included patients.
A 2:1 randomization will be respected (82 patients treated with GRASPA® plus
low-dose cytarabine and 41 patients treated with low-dose cytarabine alone).
In the experimental group, every 28 days, patients will receive one intravenous

524 | haematologica | 2013; 98(s1)

18th Congress of the European Hematology Association



infusion of GRASPA® (100 IU/kg) after 10 consecutive days of subcutaneous
low-dose cytarabine (20mg twice daily) versus low-dose cytarabine alone in the
control group.
Each patient will be followed for 24 months. Progression-free survival (PFS, time
elapsed between treatment initiation and disease progression/death) will be
evaluated as a primary endpoint. A 75% improvement in the median FPS is
assumed in the experimental group vs control group. Percentages of remission
(complete and partial), survival (event-free and overall), patient quality of life,
general safety, pharmacodynamic/pharmacokinetic and immunogenicity of
GRASPA® will be also evaluated.
Results: The HL-60 AML cell line was found equally sensitive to ASNase than
the MOLT-4 ALL cell line in vitro. Blasts isolated from the bone marrow of 5/6
AML patients were highly sensitivity to ASNase. The only subject tested with
no leukemia was resistant.
Summary / Conclusion: Given its efficacy/tolerability profile, L asparaginase
encapsulated in red blood cell, GRASPA® should be the solution for elderly
patients in AML. Final results of this clinical study are expected mid 2017.

B1281
MAINTENANCE THERAPY WITH CEPLENE® (HISTAMINE DIHY-
DROCHLORIDE) AND PROLEUKIN S® (IL-2) LEADS TO ACTIVATION OF
NK CELLS BUT ALSO EXPANSION OF T REGULATORY CELLS IN AML
T Altmann1*, F Lichtenegger1, B Beck2, C Krupka2, F Schnorfeil2, W Hidde-
mann1, M Fiegl1, M Subklewe1
1Department of Internal Medicine III, Klinikum der Universität München, 2Clin-
ical Cooperation Group Immunotherapy, Helmholtz Zentrum München, Munich,
Germany

Background: The prognosis of acute myeloid leukemia (AML), particularly
when associated with adverse chromosomal or molecular aberrations, is poor
due to a high relapse rate after induction chemotherapy. Postremission thera-
py for elimination of minimal residual disease (MRD) remains a major chal-
lenge in AML. For patients that are not eligible for allogeneic stem cell trans-
plantation, there is no approved cytotoxic maintenance therapy after consoli-
dation. Novel therapeutic strategies to prevent relapse are therefore intensive-
ly investigated.
Aims: In 2008, the EMA approved an alternative immunomodulating mainte-
nance treatment consisting of repetitive administrations of Interleukin-2 (IL-2)
and histamine dihydrochloride (HDC). However, limited data is available about
the immunological effects of this therapy in AML patients.
Methods: We analyzed peripheral blood from AML patients receiving Ceplene
/ IL-2 for changes in inflammatory markers including C-reactive protein (CRP),
IL-6, soluble IL-2 receptor and leukocyte counts. Immune cell subsets were
monitored by flow cytometry. Changes in activation and function of NK cells
were determined by upregulation of CD69 expression and IFN-gamma produc-
tion. In addition, we surveyed the MRD level during the course of the treatment
by molecular markers and immunophenotyping.
Results: We found that the inflammatory markers temporarily increased dur-
ing the course of treatment. On a cellular level, different NK cell subsets were
expanded and activated during the treatment. Besides, the immunotherapy
resulted in a slight increase in T regulatory (Treg) numbers, consistent with
recent studies showing Treg expansion by low-dose IL-2 application. Noticeably,
one of the patients achieved an MRD conversion with no detection of the CBFb-
MYH11 transcript after two cycles of Ceplene / IL-2.
Summary / Conclusion: Ongoing studies in a larger patient cohort will help to
better understand the immunological effect of IL-2/HDC in the setting of AML
maintenance therapy.

B1282
THE PROGNOSTIC IMPACT OF ABERRANT ANTIGEN EXPRESSION IN
ACUTE LEUKEMIAS
O Yucel1*, O Salim1, M Ulubahsi1, A Timuragaoglu1
1Hematology, Akdeniz University School of Medicine, Antalya, Turkey

Background: Multiparametric immunophenotyping analysis allows the identi-
fication of aberrant antigen expression in acute leukemias.The clinical and
prognostic impact of this phenomenon remains controversial.
Aims: This retrospective study was designed to investigate the impact of aber-
rant antigen expression on the response to remission induction therapy and
overall survival in patients with acute leukemia.
Methods: We have analyzed the multiparametric flow cytometric (Becton Dikin-
son, San Jose, Calif., USA) data of 90 de novo acute leukemia adult patients
(M/F:56/34, age(min-max):18-90 year) between 2008 and 2011. Aberrant phe-
notypes was considered to be positive when the percentage of positive blast
cells was equal or greater than 20% for surface antigens and equal or greater
than 10% for cytoplasmic antigens.
Results: In this study 62 (69%), 18 (20%), 5 (5,5%), and 5 (5,5%) out of all
patients diagnosed with AML, ALL (16 B-ALL, 2 T-ALL), AUL, and BAL, retro-
spectively. The patients with AUL and BAL were not included into the analysis.
Aberrant phenotype was observed in 35/62 (%56) out of AML (Ly + AML) and
8/18 (%44) out of ALL (My + ALL) patients. There were no difference between

ALL patients with (My + ALL) and without aberrant phenotype (My – ALL)
regarding to response to the remission induction therapy and overall survival.
The most common myeloid antigen in ALL was CD33 (%29). There were no dif-
ferences between CD33+ ALL patients and CD33 – ALL in terms of response
to the remission induction therapy and overall survival. There were also no dif-
ferences between AML patients with (Ly + AML) and without aberrant pheno-
type (Ly – AML) in response to the remission induction therapy and overall sur-
vival. Ly + AML and Ly – AML groups were comparable in terms of risk status
based on cytogenetics (better-intermediate-poor). There was also no differ-
ence between My + ALL and My – ALL in terms of cytogenetic risk status (stan-
dart vs high). The most common lymphoid antigens in ALL were CD7 (%27),
CD10 (%16), and Tdt (%15). CD7 + AML and CD7 – AML, Tdt+ AML and Tdt
– AML, CD10 + AML and CD10 – AML groups had similar response rates to the
remission induction therapy and overall survival.
Summary / Conclusion: In our study aberrant antigen expression did not have
an impact on response to the remission induction therapy and overall survival
of patients with acute leukemia. Although there is, recently, growing evidence
about the prognostic importance of aberrant antigenic expression in acute
leukemias during the diagnosis and monitorization of the disease, cytogenetic
and molecular analyses remain to be main prognostic determinants. Studies
combining cytogenetic and molecular features and aberrant antigenic expres-
sion profiles are needed.

B1283
PREDICTION OF CLONAL EVOLUTION UNRESPONSIVENESS TO THER-
APY BY ex vivo CHEMOSENSITIVITY ASSAY IN A CASE OF ACUTE
MYELOID LEUKEMIA
M Bonillas1*, A Heiniger1, M Barrios1, C Bethancourt1, P Montesinos2, F
Moscardó 2, D Cuadrón2, M Sanz2, J López3, D Primo4, P Hernández-Campo4,
J Gorrochategui4, B Liébana4, T Bennett4, J Nobell4
1Haematology, Hospital Regional Universitario Carlos Haya, Málaga, 2Haema-
tology, Hospital Universitari i Politecnic La Fe, Valencia, 3Haematology, Hospi-
tal Universitario Doce de Octubre, 4Vivia Biotech, Madrid, Spain

Background: Patient was part of a multicenter, prospective, non-intervention-
al study of the PETHEMA group conducted by Vivia Biotech to determine the
validity of an ex vivo personalized drug sensitivity test to predict clinical
response based on the analysis of leukemic cell death ex vivo. Case study: A
23-year-old female patient was diagnosed with AML, M1 FAB type, in Aug-
2011. She presented severe anemia, thrombocytopenia and leukocytoses with
80% blast cells in peripheral blood. BM aspirate showed 80% blast cells with
myeloid phenotype and hyperploid kariotype. The molecular study was nega-
tive for PML-RARa, BCR-ABL, AML1-ETO, inv (cr16) translocations and FLT3-
ITD, NPM1 and CEBPA mutations. The patient was classified at the intermedi-
ate risk group and received treatment according to PETHEMA-2010 protocol
for patients <65 year-old with AML. After the induction course (idarubicin (Ida)
plus cytarabine (Cyt), 3+7), she achieved complete remission with negative
minimal residual disease (MRD) by immunophenotype, receiving then 2 con-
solidation courses followed by an autologous peripheral blood stem cell trans-
plantation. First relapse was detected 6 months later; a rescue course of
chemotherapy was started with FLAG-Ida schedule (fludarabine (Flu), Cyt, Ida).
Still with MRD after recovery, treatment with clofarabine (Clo) and Cyt followed;
however 10% of blast cells remained in BM. The patient did not have HLA com-
patible donor, so a reduced-intensity haploidentical transplantation was per-
formed, with positive MRD (0.5%). After 2 months, patient progressed again.
Chemotherapy with an IDICE course (Ida, Cyt and etoposide (Eto)) was then
administered, with no further response.
Aims: For the patient presented here, a bone marrow (BM) sample was
obtained at diagnosis in August 2011, and again in February 2013, allowing for
the chance to examine the ex vivo patient response at two time points during
the disease process.
Methods: BM samples were processed in Vivia’a lab according to protocol. The
samples were diluted in its entirety and plated with the pharmacological agents,
each at 8 concentrations. The plates were incubated for 48-hours, then ana-
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lyzed by our automated flow cytometry-based ExviTech© platform. Malignant
cell death was determined via labeling with appropriate monoclonal antibodies
and AnnexinV-FITC. Dose-response curves for 9 drugs (including Cyt, Ida, Flu,
Clo and Eto) were generated for both extractions. Key parameters are the effi-
cacy of the drug to deplete cells, and potency measured as the concentration
at which 50% of the cells are eliminated (EC50). The survival index calculates
the percentage of malignant cells remaining. The Effective Maximum (Emax)
is the maximum possible effect for the drug, thus an Emax of 0% indicates no
surviving malignant cells.
Results: The patient’s ex vivo response to 8 of the drugs was similar at both
time points. However there was a marked change in the response to Cyt. Seen
in figure1, the green line represents the data collected in 2011, where the sam-
ple was sensitive to Cyt with a high level of effectiveness. However the sam-
ple collected in 2013 displayed a marked change in response, with the drug los-
ing both potency and effectiveness, with over 20% of the cells being resistant
to the drug even at concentration that are not reached in the body.
Summary / Conclusion: Vivia’s ex vivo results for Cyt mirror the clinical
response in this patient. Upon diagnosis both the ex vivo sample and patient
were sensitive to Cyt treatment, and then later displaying resistance.

B1284
THE COMPARISON OF TOXICITY AND OUTCOMES OF THE INDUCTION
CHEMOTHERAPY DAC (DNR, ARAC, 2CDA) AND IAC (DNR REPLACED
BY IDARUBICINE) IN THE ACUTE MYELOID LEUKAEMIA (AML)
PATIENTS. RETROSPECTIVE STUDY
S Grosicki1*, E Bodzenta1, M Kriegler1, M Twardosz1, I Szypuła1, M Fejklow-
icz1, O Haus2,3, A Jaskowiec2, A Barchnicka1
1Department of Hematology, SPZOZ ZSM w Chorzowie, Chorzow, 2Klinika
Hematologii, Nowotworów Krwi I Transplantacji Szpiku , Medical University,
Wroclaw, 3Katedra Genetyki Klinicznej Collegium Medicum , University of
Kopernik, Bydgoszcz, Poland

Background: This study is a continuation of the previous studies concerning
optimization of induction chemotherapy using purine analogues. (Hołowiecki J.,
Grosicki S., Robak T. et al. Leukemia 2004, Holowiecki J, Grosicki S, Giebel
S. et al. J Clin Oncol. 2012).
Aims: The aim of this study was assessment of the toxicity and outcomes of
the induction chemotherapy DAC (DNR, cytarabine, cladribine) and IAC (DNR
was replaced by idarubicine) in the acute myeloid leukaemia (AML) patients.
The primary aims were complete remisson rate (CR) and toxicity of the treat-
ment, secondary was leukaemia free survival (LFS) and overall survival (OS).
Methods: DAC induction chemotherapy program is a standard in younger
patients with AML. IAC program was used in those cases, when daunorubicin
was not attainable in our center. Between 03.2009 and 03.2012 52 untreated
AML patients in age 57 (20-72), women 54% and assessed as fit to intensive
chemotherapy and alloHSCT, treated in Hematology Unit in Chorzow/Poland
were included to this study. AML PML/RAR alfa positive patients were exclud-
ed.
Results: Materials and results

DAC (n = 30)      IAC (n = 22)             p
Age (median)                  20-72 (55)         38-70 (59)               NS
Sex (%)                       W-53, M-47        W-55, M-45              NS
WBC at dgn. x103/L median (range)    27,7 (2,3 -257)     11,0 (0,9 – 210)
NS
Cytogenetic risk (%)      low   0                 0                       NS                     inter-
mediate 50                64                      NS                           high      7                 5
NS

CR                           70                59                      NS
2 years OS                    31                12                      NS
2 years LFS                   43                22                      NS
Study groups were well balanced according to age, sex, WBC at diagnosis and
cytogenetics. CR rates in both groups were no differ and was similar to previ-
ous published after DAC induction. Whole patients reached deep thrombocy-
topenia and neutropenia WHO grade IV. The frequency and intensification of
infection, mucositis, vomiting, diarrhea, alopecia, polineuropaty, as well as car-
diologic, hepatic, or kidney failure were comparable in both arms, Statistically
confirmed differences in LFS amd OS after 2 years were not reached. Number
of alloHSCT in both groups was similar.
Summary / Conclusion: In conclusion, we must state, that results of this study
authorize to alternative use of idarubicine and daunorubicine In induction
chemotherapy based on antracycline, cytarabine and cladribine in fit AML
patients without higher risk of additional toxicity. 

B1285
SALVAGE WITH VERY HIGH DOSE CYTARABINE FOR
RELAPSED/REFRACTORY AML IN THE SETTING OF INTENSIFIED
ANTHRACYCLINE INDUCTION AND POST STEM-CELL TRANSPLANTA-
TION – CLINICAL EFFICACY WITH ACCEPTABLE TOXICITY
O Wolach1*, M Bar-Natan1, G Itchaki1, M Yeshurun1, R Ram1, C Herscovici1,
D Douer2, M Tallman2, O Shpilberg1, P Raanani1
1Institute of Hematology, Davidoff Cancer Center, Rabin Medical Center, Petah
Tikwa, Israel, 2Leukemia Service, Department of Medicine, Memorial Sloan-
Kettering Cancer Center, New York, New York, United States

Background: Primary refractoriness to induction therapy as well as relapse of
AML are associated with poor outcome. Cytarabine is considered one of the
most potent anti-leukemic drugs and a cornerstone in most induction, consol-
idation and salvage regimens. The dose-response relationship of cytarabine in
AML is complex and the question which is the most efficient and yet safe reg-
imen is still open. Herzig et al. (Blood, 1983) demonstrated that a total dose of
36 g/m2 delivered over six days achieves a high efficacy/toxicity ratio in patients
with relapsed/refractory AML. Very high dose cytarabine (VHDAC) salvage
may be of special relevance in the era of higher induction anthracycline dose.
Safety and efficacy of VHDAC for AML patients refractory to intensified anthra-
cycline induction regimen (with 90mg/m2 daunorubicin [DNR]) and for those
relapsing after hematopoietic stem cell transplantation (HSCT) has not yet
been described. 
Aims: We describe our experience on the efficacy and toxicity profile of VHDAC
as salvage therapy for relapsed and refractory AML.

Methods: Medical charts of patients treated in our institution with VHDAC as
salvage for relapsed/refractory AML between January 2012 and January 2013
were reviewed. Treatment was administered according to Herzig et al. and
was comprised of 12 doses of cytarabine 3g/m2 administered over 1 hour every
12 hours for 6 days for a total of 36 g/m2.
Results: Eight patients were eligible for the analysis. Median patient age at
diagnosis was 54.5 years (40-56); 7 patients were males; 6 patients had unfa-
vorable AML (by the ELN classification) and 2 patients were diagnosed with
acute leukemia of ambiguous lineage. Five patients had primary refractory dis-
ease. Three patients relapsed after HSCT. Five patients received induction
treatment with intensified anthracycline regimen with 90mg/m2 DNR and 3
patients received induction with 60mg/m2 DNR. Seven (87.5%) of the patients
responded (CR-6 and CRp-1). This included 4 patients with primary refracto-
ry disease and all 3 patients following HSCT. One patient developed high fever
and grade IV pulmonary toxicity and therapy was withheld after 8 out of the 12
scheduled doses. His day 24 BM demonstrated resistant disease, and he died
on day 26 of treatment of multi-organ failure. In the 4 refractory patients that
responded the toxicities were manageable. Serious infections (possible inva-
sive fungal pulmonary infection and severe sepsis) developed in 2 patients
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with refractory disease, both treated with intensified anthracycline induction
before salvage. These 2 patients also developed grade III eye dryness
(decreased visual acuity limiting self care) one of which also demonstrated
superficial punctuate keratitis and subconjunctival hemorrhage. Of note, all
patients were treated with prophylactic eye drops. A characteristic rash of grade
II severity developed in 2 patients: palmar erythema in 1 and desquamation of
the palms and soles in the other. One patient treated post HSCT developed
grade IV diarrhea and hyperbilirubinemia on day 31 of therapy, attributed to
GVHD and died on day 107 of treatment with no evidence for leukemia in BM.
No CNS manifestations were noted in the cohort. Median duration of grade IV
neutropenia and grade III-IV thrombocytopenia in patients who achieved
CR/CRp were 20 days (15-24) (7 patients) and 26 days (12-48) (6 patients),
respectively.
Summary / Conclusion: Salvage therapy with 36g/m2 of cytarabine appears
to be effective with acceptable toxicity in patients with AML refractory to inten-
sified anthracycline induction treatment and in those relapsing after HSCT.

B1286
EFFECT OF HIGH DOSE CYTOSINA ARABINOSIDE I.V. ON EEG BACK-
GROUND ACTIVITY AND ON NEUROPSYCHOLOGICAL FUNCTIONS IN
PATIENTS WITH ACUTE MYELOID LEUKEMIA
A Mengarelli1*, M Maschio2, L Dinapoli2, S Dispenza2, F Sperati3, G Petreri2, A
Romeo1, M D’Andrea1, M Dessanti1, S Mastroianni2, T Cantelmi2
1Hematology, 2Center for Brain tumor Epilepsy - Area of Supporting Care, 3Bio-
statistical Department, Regina Elena National Cancer Institute, Rome, Italy

Background: Citosina arabinoside (Ara-C) is a nucleoside analog used in the
treatment of hematologic malignancies. However, high doses of Ara-C i.v. (>2
g/m2) have been noted to produce a number of Central Nervous System (CNS)
toxicities. A number of studies have evaluated CNS toxicity of others pharma-
cological treatments in patients suffering from leukemia, using either standard
EEG or neuropsychological tests. To date, no reports have been published on
the effect of Ara-C on the CNS, using both computerized EEG and neuropsy-
chological tests in this patient population.
Aims: An open study to evaluate if high dose of Ara-C i.v can induce CNS side
effects in adult patients affected by acute myeloid leukemia (AML), using com-
puterized EEG analysis and neuropsychological tests.
Methods: 9 patients affected by AML (4 male, and 5 female, mean age 49.4
range 38-64 year); 5 treated with high dose of Ara-C i.v (≥ 2 g/m²die), and 4
treated with standard dose Ara-C i.v. (100g/m²die). We recorded EEG at rest
with eyes closed (REST) and during hyperventilation (HP), mental arithmetic
task (MA) and blocking reaction (BR). We used the following tests: Karnofsky
Performance Status, Mini Mental State Examination, Rey Auditory Verbal Learn-
ing Test, Trail Making Test , Verbal Fluency Test, EORTC QLQ C30. We com-
pared the EEG background activity and neuropsychological tests, at baseline
and after six months of therapy, between the two groups.
Results: At baseline and at final follow-up, the comparison between the two
groups revealed no significant differences, for the mean relative power for all
frequency bands (delta, theta, alpha, beta), at REST and during BR, HP, MA,
and for the Neuropsychological tests.
Summary / Conclusion: This is the first report indicating that high doses Ara-
C do not induce CNS side effects, as revealed by EEG background activity and
neuropsychological tests.

B1287
CLINICAL COURSE OF ACUTE PROMYELOCYTIC LEUKEMIA: SINGLE-
CENTER REPORT FROM A DEVELOPING COUNTRY
E Gürkan1*, P Aytan1, D İskender1, F Başlamışlı1
1Dept of Hematology, Çukurova University Medical School, Adana, Turkey

Background: Since the introduction of all-trans retinoic acid (ATRA) in 1980’s
acute promyelocytic leukemia (APL) has been the most curable variant of acute
myeloid leukemias. However, recently International Consortium on APL and
some other reports pointed out that the treatment outcomes of APL patients in
developing countries are inferior compared to those of Western countries.
Aims: In this report we have retrospectively evaluated the clinical course and
treatment outcomes of APL patients referred to our center between 2004 and
2012. 
Methods: Molecular remission and bone marrow response was evaluated after
completion of first consolidation chemotherapy. Overall survival and disease
free survival were calculated with Kaplan-Meier analysis using SPSS 13.0 ver-
sion. 
Results: The prevalance of APL among all our acute myeloid leukemia patients
was 2.8%. There were 22 patients, all of whom were treated according to AIDA
protocol consisting of remission induction regimen with oral ATRA (45 mg/m2

per day), divided into 2 daily doses and maintained until complete hematolog-
ic remission, and idarubicin (12 mg/m2 per day) given on days2,4,6, and 8. After
achievement of complete remission(CR), three cycles of consolidation
chemotherapy with ATRA, idarubicin and cytarabine and then maintenance
therapy with intermittent ATRA, 6-mercaptopurine and methotrexate for two
years followed. Median age was 41.5 (range, 20-64) and 10 of the patients

were male. Approximately 13.6 % (3) of patients had more than 10 x 109/L
leukocytes at diagnosis and thus were classified as high risk for relapse; where-
as only 6 (27.3%) patients presented with less than or equal to 10 x 109/L
leukocytes and more than 40 x 109 /L platelets and were considered low risk.
Thus, the majority (45.5%) of patients were classified as intermediate risk. The
median time from the onset of symptoms until hospitalization was 7 days (range,
2-30). Coagulopathy was present in 32% of the patients at diagnosis. The medi-
an plasma level of fibrinogen was 226.9 mg/dL (range: 114-1083). Three of the
patients relapsed at 24, 36 and 48 months after achievement of CR. There
were 4 (18.2%) early deaths which occurred during induction therapy. At a
median of 22 months overall survival and disease free survival rates were
68.9% and 59%, respectively. Among all patients differentiation syndrome,
thromboembolic events and Sweet syndrome was seen in3, 4 and one patient,
respectively during induction period. 
Summary / Conclusion: In summary, when compared to reports from devel-
oped countries long-term disease-free survival was inferior (85% vs 59%) in our
center. This analysis suggested that the delays in referral of these medically
emergent patients to our tertiary medical center might explain the early deaths
since hemorrhagic complications were the most common reason for the loss-
es. It is clear that it is a must to improve early diagnosis and prompt medical
intervention. Additionally, shortage of better anthracyclines such as daunoru-
bicin and reimbursement issues for frontline usage of highly effective arsenic
trioxide might have been likely contributed to somewhat worser outcomes.

B1288
THE EXPRESSION AND SIGNIFICANCE OF PD-L1 AND BCL-2 IN CHIL-
DREN WITH ACUTE LEUKEMIA
M Liu1, P Zhou2, Y Jiang1*
1Pediatrics, Renmin Hospital of Wuhan University, 2Hubei Center for Medical
Device Quality Supervision and Testing of State Drug Administration, wuhan,
China

Background: Programmed cell deathligand-1(PD-L1) is a newly discovered
apoptosis gene, and it plays an important role in children with leukemia devel-
opment along with Bcl-2 gene.
Aims: To examine the expressions of PD-L1 and Bcl-2 in bone marrow cells in
children with acute leukemia (AL) and to detect a relationship with the classifi-
cation, clinical features, therapeutic effects and prognosis of AL.
Methods: Using the SABC method of immunohistochemical staining, expres-
sions of PD-L1 and Bcl-2 in the bone marrow cells of 67 cases with AL were
detected.
Results: The expressions of PD-L1 and Bcl-2 in the initial treatment, refracto-
ry relapse and relief groups were obviously higher than that in the control group
(P<0.05). There was no significant difference in the expression of PD-L1 and
Bcl-2 between the acute lymphoblastic leukemia ALL and acute nonlymphoblas-
tic leukemia ANLL groups (t=1.015,t=1.032;P>0.05) . The expressions of PD-
L1 and Bcl-2 in the complete remission(CR) group were lower than that in the
initial treatment group(t=3.452,t=3.864;P<0.05). The expression of PD-L1 in
the refractory relapse group was higher than that in the initial treatment
group(t=2.885,P<0.05). However,high expression of Bcl-2 occurred both in the
initial treatment group and the refractory relapse group, and there was no sig-
nificant difference (t=0.932,P>0.05). Pearson rank correlation analysis indicat-
ed that there was a positive correlation between the expression of PD-L1 and
Bcl-2 (r=0.617,P<0.05). Statistical analysis showed that the CR rates in patients
with negative expression of PD-L1 and Bcl-2 were remarkably higher than that
with positive PD-L1 and Bcl-2 expression(P<0.05).
Summary / Conclusion: Expressions of both PD-L1 and Bcl-2 play a role in
onset, progression and prognosis of AL, and the two may act synergistically in
the onset and development of AL.

B1289
PROGNOSTIC VALUE OF MICRO RNA92A IN ACUTE MYEOID
LEUKAEMIA
M Aldefrawy1*, N Elhalawani1, N Hamed1, Z Morad2, A Sorour2, D Elneily2, O
Ghallab1, M Morsy3
1Internal Medicine (Haematology), 2Clinical Pathology, Faculty of Medicine
Alexandria University Egypt, 3Internal Medicine (Haematology), Ministry of
Health, Alexandria, Egypt

Background: The search for non invasive tools for diagnosis and management
of cancer is extremely important for reducing the world wide health burden of
cancer. MiRNAs show potential as biomarkers. MiR-92 is present in healthy indi-
viduals in the serum. qRT-PCR is superior to other methods of detection due
to its high sensitivity, specificity and reproducibility. It requires less RNA input,
as little as a single cell can be used for profiling. Since the expression levels of
circulating miRNAs are very low, qRT-PCR is well adapted for analyzing circu-
lating miRNAs profiles because of its sensitivity. Evidence implicating miRNA
deregulation in the initiation and progression of cancer exposes opportunities
for exploiting the miRNA system for therapeutic manipulations and development
of novel therapies. Consequently oncogenic miRNAs can be targeted for down-
regulation using anti-sense miRNA oligonucleotides to their precursor or mature
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forms, and tumor suppressive miRNAs may be directly upregulated for an anti-
cancer effect. the impact of some drugs such as DNA demethylating agents on
miRNAs expression is also another therapeutic approach to modulate miR-
NAs expression.
Aims: To assess plasma level of micro-RNA 92a in acute myeloid leukemia
patients and to correlate it with prognostic factors and therapeutic response
Methods: This study was carried out on fifty AML patients admitted to Hema-
tology unit in Alexandria Main University Hospital as patients group as well as
thirty five healthy subjects of matched age and sex as a control group. FLT3/ITD
gene mutation using PCR were done to patients group. Measurement of plas-
ma level of miR-92a using TaqMan quantitative RT-PCR and miR-638 as stan-
dardization was done to both groups. Cytogenetic study was done. Therapeu-
tic response was assessed in patients group by doing bone marrow aspirate
at day 28 of standard induction chemotherapy (3+7 protocol).
Results: The ratio (RQ) of plasma miR-92a to miR-638 in AML patients had a
mean of 0.31±0.41 while in control group it had a mean value of 0.99±0.57 that
confirmed statistical significance (p <0.001). Also there was negative correla-
tion between RQ of miR-92a and bone marrow blast percentage on admission
in patient group (rs = -0.086). Patients who achieved complete response after
induction chemotherapy had a median RQ higher than non-responder (0.36
versus 0.06 respectively) with statistical significance (P=0.001). There was no
significant correlation between RQ of miR-92a and FLT3/ITD.

Summary / Conclusion: plasma level of miR-92a is decreased in newly diag-
nosed AML patients than normal subjects, and it was related to bone marrow
blast percentage. This may be attributed to the package of microRNAs inside
exosomes that are secreted from cells to be delivered to other cells and func-
tion in a new location. Thus, it might be possible that blast cells specifically take
the exosomes that contain miR-92a and, as a result, miR-92a decreases from
the plasma. Also resistance to induction chemotherapy is significantly related
to lower RQ of plasma miR-92a. This may justify the possibility of its usage as
a predictive to response to chemotherapy in newly diagnosed AML patients. Our
data suggest the potential importance of microRNAs as noninvasive cancer bio-
markers helping in diagnosis, clinical prediction of therapeutic response.

B1290
CONSOLIDATION CHEMOTERAPY WITH HIGH DOSE CYTARABINE FOL-
LOWED BY ALLOGENEIC HSCT IN DE NOVO ACUTE MYELOID
LEUKEMIA PATIENTS: RESULTS FROM A SINGLE CENTRE EXPERIENCE
ACCORDING TO DIFFERENCE RISK CLASSES
E Doni1*, A Belotti1, M Fumagalli1, I Casaroli1, L Borin1, M Parma1, ACastelli1,
E Pogliani1
1Division of Hematology, Ospedale San Gerardo – Università degli Studi Milano
Bicocca, Monza, Italy, Monza, Italy

Background: High-dose cytarabine applied during remission induction or as
consolidation after attainment of a complete remission (CR) has become an
established element in the treatment of adults with acute myeloid leukemia
(AML). Recent evidences have challenged the need for these exceptionally
high-dose levels of cytarabine. There is no direct evidence either to suggest that
any particular genetically defined subset of AML would benefit from high-dose
levels of the drug.
Aims: We report the outcome of 41 adult patients (pts) diagnosed as having
AML between January 2009 and January 2013 and treated with high dose
cytarabine (18 g/m2) for 2 or 3 courses as consolidation therapy followed by
allogeneic hematopoietic stem cell transplantation (HSCT) and investigate the
impact of this approach among different risk classes.
Methods: We consider 41 adults patients (mean age 54 years) with AML

between January 2009 and January 2013. They were divided at diagnosis into
low (LR, 15 pts), intermediate (IR, 17 pts) and high risk classes (HR, 9 pts)
according to European Leukemia Net classification. Among LR pts, 4 were
diagnosed as CBF leukemias (2 inv(16) positive, 2 t(8,21) positive, all of them
c-KIT wild type) and 11 were NPM1 mutated/FLT3-ITD-. Patients allocated in
HR class had complex karyotype (4 pts) or carried del(7q) (1 pt); we included
in HR class also FLT3-ITD+/NPM1 wild type pts (4 pts). All other pts were
defined as IR patients. All pts underwent induction therapy with cytarabine 100
mg/sqm twice daily (7 days) and idarubicin 12 m/sqm (3 days). 36 patients
obtained complete remission (CR) after induction therapy and they underwent
2 or 3 cycles with high dose cytarabine (18 g/sqm per cycle, cumulative dose
36 g/sqm or 54 g/sqm). 12 pts underwent allogeneic HSCT in first or second
CR (5 HR pts, 6 IR pts). Log-rank (Mantel-Cox) test applied to Kaplan-Meyer
method was employed to estimate progression free survival (PFS) and overall
survival (OS). OS, PFS and relapse rate were defined by the standard criteria.
Results: At 2 years 11 pts relapsed, 1 after HSCT and 10 without receiving
HSCT: of them, 3 relapsed pts were not candidate to HSCT because they had
a LR disease; they were all NPM1 mutated/FLT3-ITD-. Cumulative incidence
of relapse at 2 years was 35.8%, 43.2% and 58.3% in LR, IR and HR pts
respectively, with no statistical difference among risk classes. Overall, 12 pts
underwent allogeneic HSCT in first (CR1) or second CR (CR2) No difference
was found among different risk classes for PFS and OS: 2 year PFS was 64%,
42%, 57% for LR, HR and IR pts respectively (p 0.77) and 2 year OS was 65%,
50% and 53% for LR, HR and IR pts (p 0.83).
Summary / Conclusion: In our experience high dose cytarabine based con-
solidation regimen (36 g/mq or 54 g/mq) followed by HSCT in selected pts (IR
pts in CR2 or in CR1 with a sibling donor and HR pts) seems to give an equal
OS e PFS among different risk classes. Thus, in our experience this kind of
approach seems to reduce the poor impact of adverse cytogenetic abnormal-
ities and molecular markers such as FLT3 mutation in AML, without a signifi-
cant difference in outcome among risk classes.

B1291
INFLUENCE OF FLT3/ITD MUTATION ON OUTCOME OF PATIENTS WITH
DE NOVO ACUTE MYELOID LEUKEMIA: A SINGLE CENTRE EXPERIENCE
E Doni1*, A Belotti1, M Fumagalli1, I Casaroli1, L Borin1, M Parma1, E Pogliani1
1Division of Hematology, Ospedale San Gerardo – Università degli Studi Milano
Bicocca, Monza, Italy, Monza, Italy

Background: Survival of de novo acute myeloid leukemia (AML), particularly
in younger patients (pts), has improved in recent years. Relapse continues to
remain an important obstacle to successful outcome. This is particularly true
in AML patients with FMS-like tyrosine kinase 3/internal tandem duplication
(FLT3/ITD) molecular mutations. The FLT3/ITD mutations occur in about 30%
of AML pts; when compared with their FLT3 wild type counterparts, FLT3/ITD+
pts are at particularly high risk of relapse when treated with chemotherapy
alone. These pts are often referred for allo-SCT in first complete remission
(CR1), which is becoming the preferred therapeutic option. However, there is
no clear evidence that hematopoietic stem cell transplantation (HSCT) in CR1
decreases the relapse rate or improves overall survival (OS).
Aims: We retrospectively analyzed the impact of FLT3/ITD on outcome of cito-
genetically normal AML under 65 year-old pts treated at our institution between
2009 and 2013 in terms of progression free survival (PFS) and overall survival
(OS).
Methods: We retrospectively considered 41 adults pts (median age 54 years)
with de novo AML between January 2009 and January 2013. 39 pts who had
FLT3/ITD mutation status available were included in the final analysis. The
FLT3/ITD and NPM1 mutation assay was performed using fluorescent PCR
with primers and amplification conditions. All pts received standard AML induc-
tion chemotherapy with cytarabine 100 mg/sqm twice daily (7 days) and idaru-
bicin 12 mg/sqm (3 days) followed by consolidation chemotherapy with high
dose cytarabine for 1–3 courses (18 g/sqm each course); among these pts, 11
underwent allogeneic HSCT. 8 pts were FLT3/ITD + (5 pts NPM1 mutated, 3
pts NPM1 wild type), 31 were FLT3/ITD- (12 pts NPM1 mutated, 19 pts NPM1
wild type). Log-rank (Mantel-Cox) test applied to Kaplan-Meyer method was
employed to estimate PFS and OS. OS, PFS and relapse rate were defined by
the standard criteria.
Results: At 2 years we observed a relapse after consolidation chemotherapy
in 4 of 8 pts FLT3/ITD+ pts and in 5 of 31 FLT3/ITD- pts. Among FLT3/ITD+ and
FLT/ITD- pts, 5 pts and 6 pts were transplanted in first or second remission,
respectively. 2 years PFS was 16.7% for FLT3/ITD+ and 68.7% FLT3/ITD- pts
(p 0.041); 2 years OS was 18.7% for FLT3/ITD+ pts and 72.2% for FLT3/ITD-
pts (p 0.048).
Summary / Conclusion: We observed a significant difference in 2 years OS
and PFS among FLT3/ITD+ and FLT3/ITD- pts, indipendently by NPM1 muta-
tional status. In our experience FLT3/ITD mutation has a poor impact on AML
patients, although most of FLT3/ITD+ pts underwent HSCT. It is debated from
literature the role of HSCT in overcoming the poor impact of FLT3/ITD muta-
tion; in different studies FLT3/ITD mutation seems to have an adverse effect
on outcome of HSCT in the same direction it does after chemotherapy. Our data
seem to confirm this hypothesis.
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B1292
THE EFFECTIVENESS OF INTENSIVE CHEMOTHERAPY TO THE ELDER-
LY ACUTE MYELOGENOUS LEUKEMIA PATIENTS
D Kim1*, C Choi1, Y Park1, S Lee1, H Sung1, B Kim1
1Hematology, Korea University Medical Hospital, Seoul, Korea, Republic Of

Background: Despite of advances in the treatment for acute myelogenous
leukemia (AML), the response of chemotherapy for the elderly is still poor and
there is no definite guideline for the elderly AML patients.
Aims: This study was conducted to verify the effectiveness of intensive
chemotherapy in elderly AML patients, and to determine which sub-group of
patients is more effective to the therapy.
Methods: The retrospective analysis with medical chart review was taken to
the 82 patients over 65 years old and treated with AML from January 2003 to
April 2012 at the Korea University Medical Center. The efficacy of chemother-
apy for the elderly patients was evaluated and sub-group analysis was taken
to determine which conditions are more effective to the chemotherapy.
Results: Median overall survival period of 82 patients were 3.9 months. 52
patients were treated with chemotherapy (33 patients were intensive
chemotherapy with idarubicin plus cytarabine, 19 patients were low dose cytara-
bine) and 30 patients received best supportive care only. Among the intensive
chemotherapy group, there were 16 cases of remission (48.5%) after induction
chemotherapy. The treatment related mortality was 24.2% and the most com-
mon cause was pneumonia sepsis. Median overall survival period of intensive
chemotherapy group was 7.9 months. In a multivariate analysis, significant fac-
tors for longer overall survival were performance status, no underlying heart dis-
ease, no fever at diagnosis, high platelet count, low blast count and type of
induction chemotherapy. In the sub-group analysis, the efficacy of chemother-
apy was observed in the relatively younger patients group (HR 0.437, P=.022),
De novo AML group(HR 0.421, P=.025), no underlying heart disease group
(HR 0.421, P=.031), high WBC count group (HR 0.306, P=.026), Low platelet
count group (HR 0.12, P<.001), high blast counts group (HR 0.233, P=.005),
high LDH group (HR 0.21, P=.001).
Summary / Conclusion: The result of chemotherapy in the elderly AML
patients is poor. However the results of the chemotherapy will be better if the
patients are selected appropriately through sub-group analysis. 

B1293
IMMUNOPHENOTYPE DISTINCTION BETWEEN ACUTE PROMYELOCITIC
LEUKEMIA AND HLA-DR-CD34 NEGATIVE ACUTE MYELOD LEUKEMIA:
SINGLE CENTER EXPERIENCE 
D Dukovski1,2*, L Cevreska1,2, S Trajkova1,2, M Ivanovski1, M Popova-Sim-
janovska1, S Stankovik3, I Panovska-Stavridis1,2
1Hematology, University Clinic for Hematology, 2Medical Faculty, Skopje, Mace-
donia, The Former Yugoslav Republic Of, 3Hematology, Medical Faculty, Skop-
je, Macedonia, The Former Yugoslav Republic Of

Background: The availability of genotype-specific therapy for PML/RAR alpha
positive acute promyelocytic leukemia (APL) requires exact diagnosis of this
acute myeloid leukemia (AML) entity. The lineage assignment of the AML blasts
cells guides to implementation of specific molecular analyses in those sub-
types of acute leukemia and facilitate their further definition. APL blast cells usu-
ally do not expressed HLA-DR and CD34 antigens, but also a proportion of non-
APL-AML sustain the same immunophenotypic characteristics.
Aims: In order to define more precise immunophenotypic criteria that delineate
APL from non –APL-AML that are HLA-DR and CD34 negative we conduct ret-
rospective study aimed to establish a surrogate marker profile for APL. We fur-
ther evaluate antigenic and clinical features of confirmed APL by using Real time
quantitative polymerase chain reaction (RQ-PCR)  in comparison with the non-
APL–AML cases.
Methods: We analyzed a series of 30 APL and 32 of non-APL-AML patients
who were diagnosed in the last three years at the University Clinic for Hema-
tology in Skopje, Macedonia. The diagnosis of acute leukemia was made by
standard morphological examination and cyto-chemical analyses of bone mar-
row smears according to the criteria established by FAB Cooperative Study
Group and confirmed by immunophenotyping of bone marrow aspirates and/or
peripheral blood samples following the criteria of the European group for the
immunological Classification of acute leukemia (EGIL). Flowcytometry analy-
ses were performed by using the FAXS Canto II BD flow cytometer analyzer.
Acquired data were analyzed with the software FACSDiva version 6.1.2 by
using CD45 gating strategy. Slightly modified panel of monoclonal antibodies
(McAb) against myeloid- and lymphoid-associated antigens as suggested by the
EGIL was utilized.
Results: Our results showed significant differences between APL and non-
APL patients in CD2, CD13, CD33 reactivity. Aberrant CD2 expression was
absent in all non- APL AML. Moreover, all cases from non-APL-AML group did
not expressed CD15. Mean florescence intensity of CD33, CD13 showed dif-
ferences between the two groups. Regarding the clinical characteristic, non-
APL-AML patients had higher leukocyte and platelets counts in comparison
with APL cases.
Summary / Conclusion: Our results showed that expression of CD2, CD13,
CD33 may be useful for initial delineation of APL from non-APL-AML patients

that are HLA-DR and CD34 negative. However, cytogenetic and molecular
characterizations are ultimate for to establishing the diagnosis of APL.
Immunophenotypic characteristic could lead us prompt implementation of the
specific molecular analysis in APL patients but implementation of multimodal
diagnostic approach is essential for APL diagnosis and allows individual tailor-
ing of the treatment of those patients.

B1294
HYDROXYUREA (HU) ASSOCIATED TO SUPPORTIVE THERAPY AS CON-
SERVATIVE APPROACH IS STILL A VALID OPTION FOR TREATING ELD-
ERLY PATIENT WITH ACUTE MYELOID LEUKEMIA (AML)
S Ferraro1*, F Marchesi1, N Cenfra2, E Cerchiara1, A Rago2, M De Muro1, S
Mecarocci2, O Olimpieri1, G Cimino2, G Avvisati1
1Hematology Unit, Campus Bio-Medico University Hospital, Rome, 2Hematol-
ogy, Sapienza University, Polo Pontino, Latina, Italy

Background: In elderly, Acute Myeloid Leukemia (AML) is characterized by a
poor prognosis, due to the presence of several negative prognostic factors as
performance status (PS), comorbidities and high incidence of adverse cytoge-
netic abnormalities. Therefore the better treatment in this category of patients
remains still controversial. During last years several studies have been per-
formed in order to compare different therapeutic regimens, including intensive
chemotherapy, low-dose of Citarabine, Hydroxyurea (HU) and other novel inno-
vative drugs.
Aims: The aims of the present study were to evaluate clinical outcome of eld-
erly AML patients considered “unfit” for intensive treatment and treated with con-
servative approach and to establish the clinical prognostic factors affecting sur-
vival in these patients.
Methods: From 10/2008 to 4/2012, 38 elderly patients with a median age of
78 years (range 63-87 years) were analyzed by a retrospective “real life” study.
All patient were considered “unfit” to receive intensive chemotherapy and were
treated with HU 30-50 mg/Kg daily and transfusions (n=21) or only whit trans-
fusions (n=17). At diagnosis, 33 patients (86.8%) presented at least one severe
comorbidity: cardiovascular disease (n=19), metabolic alteration (n=9), neuro-
logical diseases (n=6), respiratory disease (n=7) and active infection (n=8).
Nineteen patients (50%) presented at diagnosis a poor PS (≥2), whereas the
remaining patients had a PS of 0-1. Median value of White Blood Cells (WBC)
at diagnosis was 10.150/µl (range 510-213.330). Out of 38 patients, 5 present-
ed at diagnosis a WBC count higher than 50.000/µl, 13 between 10.000-
50.000/µl and the remaining 20 lower than 10.000/µl. Median value of Platelets
(PLTs) count was 55.000/µl (range: 9.000-511.000), whereas the median per-
centage of bone marrow blasts was 59% (range 20-100%).
Results: After a median of follow-up of 600 days (range 487-699), 4 of 38
patients are still alive. The global Overall Survival (OS) are 10.5% with a medi-
an of survival of 161 days (range 5-699) from the diagnosis. The 1-years sur-
vival rate is 21%. Poor PS (P<0.001), high WBC count (P=0.021), high percent-
age of bone marrow blasts (P=0.017) and older age (P=0.05) were negative
prognostic factors for OS in univariate analysis. Multivariate analysis was not
performed because of the low patients number. The median of hospitalization
was 14 days (range 0-86) and treatment with HU was well tolerated without spe-
cific adverse effects and treatment discontinuation.
Summary / Conclusion: A conservative approach with HU and supportive
therapy is still a valid option for treatment of elderly patients with AML. Our
data suggest that this approach is well tolerated and it is able to obtain a fairly
clinical outcome with a reduced hospitalization time in a non-selected cohort of
elderly patients. Survival rate and median survival time were similar to that
reported in the most important studies in which low-dose of Cytarabine and oth-
er novel innovative drugs have been investigated.

B1295
EVALUATION OF FEBRILE NEUTROPENIC EPISODES IN ACUTE
MYELOID LEUKEMIA PATIENTS 
M Comert1*, I Aydogdu2, E Kaya3, F Yetkin4, M Erkurt3, I Kuku3
1Hemathology, Ege University, School of Medicine, 2Hemathology, Kent Hos-
pital, Izmir, 3Hemathology, 4Infection Disease, Inonu University, School of Med-
icine, Malatya, Turkey

Background: The most important cause of mortality in febrile neutropenic
episodes (FNEs) which mature after chemotherapy is infections. Therefore few-
er in neutropenic patients must be accepted as an infection until the contrary
is proved and broad-spectrum empric antibiotherapy must be started immedi-
ately as a standard approach. 
Aims: To evaluate febrile neutropenia episodes of AML patients to develop
empiric antibiotic treatment policies.
Methods: Eighty-seven patients who have been treated because of acute
myeloid leukemia in İnönü University Turgut Özal Medicine Center Adult Hema-
tology Clinic between 2002 and 2010 was evaluated. The infection categories,
isolated pathogen microorganisms, mortality ratios and antibiotherapy regi-
mens in 236 febril neutropenic episodes which mature after chemotherapy were
examined retrospectively in this study. 
Results: Fifty-three (61.0%) of the patients were males and 34 (39.0%) were
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females. The median age of the patients was 52.4. The median follow-up peri-
od was 9.5 months. In FNEs, fewer was evaluated as microbiologic defined
infection (MDI) in 73 (30.9%) episodes, as clinical defined infection (CDI) in 95
(40.3%) episodes and as fewer of unknown origin (FUO) in 68 (28.8%)
episodes. In forty-seven (19.9%) episodes efficient pathogen microorganism
was isolated from blood cultures. 91.5% of the pathogens which isolated from
blood cultures were bacteries and 8.5% was fungal agents. 55.8% of the
pathogen bacteries were gram-positive and 44.2% were gram-negative. The
predominant isolated gram-positive bacteria was KNS, gram-negative bacte-
ria was E. coli. Pneumonia was the most clinical infection seen in CDI. The
mean neutropenia duration was 13.3 days in all episodes, 16.7 days in MDI,
13.1 days in CDI and 10.0 days in FUO. The mortality rate was 8.5% in all
episodes, 9.6% in MDI, 11.6% in CDI and 2.9% in FUO. The mean neutrope-
nia duration in exitus patients were 21.6 days and 12.6 days in living patients.
This difference was statistically significant. 
Summary / Conclusion: Prolonged fever and neutropenia was more often
accompanied with MDI and the lenght of the duration of neutropenia was found
to be a risk factor for mortality in this study. For a better febrile neutropenia man-
agement process, medical centers must follow their infection agents closely and
modify their empiric antibiotic treatment policies.

B1296
PROGNOSTIC IMPLICATIONS OF BIOLOGICAL PARAMETERS IN THE
DIAGNOSIS OF ACUTE MYELOGENOUS LEUKEMIA. SINGLE INSTITU-
TION EXPERIENCE.
F Torres1, P Sierra1*, M Arance1, M Quesada1, J López1, S Nieto1, A Muñoz1
1Hematology, University Hospital of Jaen, Jaen, Spain

Background: Acute Myelogenous Leukemia (AML) is a heterogeneous group
of diseases, who is characterized by acquired genetic alterations in hematopoi-
etic progenitor cell. Throughout the history it has been evaluated how different
biomarkers, biochemical, cytogenetic and molecular correlate to the progno-
sis of the disease, survival and risk of relapse. The complete response after
induction is an important goal in the prognostic of these patients.

Aims: Evaluating different diagnostic variables as potential predictors of
response to induction.
Methods: We evaluated the diagnostic of AML non promyelocytic retrospec-
tively; these were diagnosed from November 2006 to November 2011. We took
the diagnosis data and specifically did a hematologic, biochemical and medu-
lar rating. We also wrote data in diagnosing bone marrow infiltration and the
FAB classification; cytogenetic, immunophenotype, response rates after induc-
tion, complications and deaths. The patients chosen for chemotherapy received
scheme 3+7 (idarrubicin plus cytarabine)treatment of the protocols PETHEMA
(99 y 2007). In patients over 65 years it was opted for schemes 2+5 and in
patients no eligible, supportive treatment and cytoreductive therapy with low
dose thioguanine and/ or cytarabine.
Results: Data, related to the characteristics of the study population studied, is

shown in the Table 1. We performed a comparison of variables about diagno-
sis to assess their impact on the response to induction therapy in candidates.
We have seen significant association between the age on diagnosis and the
survival at the end of the induction, as described in the literature. Superior
hyperleukocitosis to 20000/mm3leukocytes indicated a trend to significance
for the estimation of survival to induction therapy (P=0.07). When the range was
extended to 50000/mm3, we observed statistically significant differences
between groups (P<0.05). In evaluating others parameters showed no differ-
ences in the groups when considering the hemoglobin, plateletscountor uric
acid to diagnosis. In the statistical analysis of LDH, there were values near to
significance, as all patients, who died during induction, showed higher values
of LDH. There were no statistically significant differences in the response rate
in patients with different cytogenetic and molecular alterations. When pheno-
types associated with leukemia measured by flow cytometry were described,
the positivity or negativity of markers CD34 or CD117 did not have impact in
the rates of response after induction treatment.
Summary / Conclusion: 1. Knowledge of cytogenetic and molecular alter-
ations that influence in the development of acute leukemia allows the study of
a higher number of factors in the survival. 2. Leucocytes levels to diagnostic
LDH and uric acid are related, indicating an estimation of tumoral mass, replica-
tive data y cellular turn-over. 3. In our study we have tried to identify predictors
of response to induction. It does seem that citogenetic and molecular alterations
to the diagnosis have not involved significant differences in obtaining response
or not after induction. In conclusion, its effect on survival appears to be deter-
minated in the medium term for possible selections of resistant clones. 4. The
only factor clear induction response and survival is leukocytes level and age. 
5. We are trying correlating phenotypes associated to leukemia with the suc-
cess to treatment and survival. Relationship has not been established, although
their range is limited in number. However, if it is clear that the depth in the char-
acterization of the phenotype associated with leukemia is crucial for monitor-
ing and accurate assessment of treatment response. 

B1297
TUMOR FORMING PLASMACYTOID DENDRITIC CELLS ASSOCIATED
WITH MYELOID NEOPLASM OR BLASTIC PLASMOCYTOID DENDRITIC
NEOPLASM? A DIAGNOSTIC CHALLENGE: LITERATURE REVIEW AND
CASE REPORT
F Jimenez1*, R Tamayo1, P Massare2, F Osuna3, M Gamiz3, R del Moral2, A
Aguilar1, J de Pablos Gallego1, M Chacon1
1Hematology, 2Pathological anatomy, 3Immunology, Virgen de las Nieves Uni-
versity Hospital, GRANADA, Spain

Background: Tumor forming plasmacytoid dendritic cells (TFPDC) associat-
ed with myeloid neoplasms is a clonal proliferation of mature plasmacytoid
dendritic cells (PDC) associated with myeloid malignancies, normally chronic
myelomonocytic leukemia and acute myeloid leukemia (AML) that can occur
in lymph nodes, skin, spleen, or bone. Blastic plasmacytoid dendritic cells neo-
plasm (BPDCN) is derived from precursors of a specialized subset of dendrit-
ic cells, plasmacytoid dendritic cells, and hence is a myeloid-related neoplasm.
It is a clinically aggressive neoplasm that is usually characterized at its onset
by solitary or multiple skin lesions, often with associated regional lym-
phadenopathy. Case series of BPCN lacking cutaneous involvement was
reported by Michael J Rauh et al in Leukemia Research 36 (2012) 81– 86.
Although these two entities can mimic both show defining immunophenotypic
characteristics described by Jegalian AG et al. in Adv. Anat. Pathol. Vol.16 Nº6
2009.Proliferation index Ki-67 <10% and CD56- are key data to differentiate
TFPDC from a BPDCN.

Aims: Present a case of tumor forming plasmacytoid dendritic cells associat-
ed with acute myeloid leukemia diagnosed in our institution this year.
Methods: A 68 years old woman with a history of cervical tumor and CT images
compatible with multiple lymphadenopathy and splenomegaly of 14 cm was
referred to hematology department for suspected lymphoma.   
Results: Laboratory basal findings: normocytic anemia. Flow cytometric analy-
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sis of peripheral blood was normal. Cervical node biopsy: plasmacytoid neo-
plasm with parafollicular and sinus distribution, immunohistochemical tech-
niques reveal: CD68 +,CD123 +,CD4 +,CD74 +, CD43 +, CD31 + and CD56 -
and granzyme B-. Flow cytometric analysis of ganglion cells: CD4 +, CD123
+,CD56-,CD11b- (Fig. 1). A TFPDC was diagnosed. Bone marrow aspiration:
hypercellular bone marrow with 86% of blast cells, esterase and peroxidase
were negatives. Flow cytometric analysis of bone marrow: 74% of myeloid blast
cells, CD13 +,CD33 +,CD117 +,CD34 +,DR +. Bone marrow trephine : blast
cells accumulations with immunohistochemical technical positivity for CD 34,
CD 117, myeloperoxidase focally, CD31,CD7,negativity for CD38, CD4, CD123,
CD TLE 1 and 56, compatible with AML with minimal differentiation . According
to these findings, a diagnosis of TFPDC associated with acute myeloid leukemia
was made. At that time there was no periphery expression of leukemia. The
patient was admitted for start treatment and a new blood count and peripheral
blood immunophenotype were made. The results were the following: hemoglo-
bin: 8.9 g/dL; WBC: 24.0 109/L (3% neutrophils, 40% lymphocytes),LUC 3.63
109/L. Flow cytometric analysis of peripheral blood: 17% myeloblasts with two
subtypes: one CD34+, DR+, CD13+, CD33+, CD117+, CD15-,MPO- and oth-
er CD34-, CD117+, CD13-, CD33, DR+, CD15- and  4.6% of cells with pheno-
type similar to ganglion cells CD4+, CD123+, CD56-, CD11b- . Standard
chemotherapy induction cycle according to the PETHEMA LAM99 65 and old-
er protocol: cytarabine and idarubicin based was started. The patient is still in
hospital.
Summary / Conclusion: Although these two entities can mimic both show
defining immunophenotypic characteristics. A panel of stains including CD56,
TdT, and Ki-67, are recommended in cases of diffuse PDC proliferations that
are clinically indistinguishable of BPDCN. Treatment and prognosis of these two
entities is different so it is very important to reach the correct diagnosis.

B1298
ELDERLY ACUTE MYELOID LEUKEMIA PATIENTS NOT CONSIDERED FIT
FOR INTENSIVE TREATMENT; AZACITIDINE, LOW DOSE CYTARABINE
AND ETOPOSID COMBINATION EXPERIENCE FROM A SINGLE CENTER
H Okutan1*, B Öneç1, M Albayrak1, V Aslan1, E Can1, Ö Kösemehmetoğlu1, B
Koluman1, A Albayrak2
1hematology, 2pathology, dıskapi yildirim beyazit education and research hos-
pital, ankara, Turkey

Background: Acute myeloid leukemia (AML) is associated with poor progno-
sis in elderly patients with median survival estimated to be 2 months and a 2-
year survival rate of 6%. Most of the patients cannot be treated with intensive
chemotherapy (IC) because of comorbidities or poor performance status. For
patients who are deemed unfit for standard induction or intermediate intensity
therapy, low intensity treatments subcutaneous low dose ara-c (LDAC,), azac-
itidine, decitabine or best supportive care (BSC) can be chosen.
Aims: Despite marked activity in myeloid malignancy, monotherapy with azac-
itidine is limited by low response rates and median response durations. As with
classical cytotoxic therapy, outcomes may be improved using a combination of
agents azacitidine with LDAC and etoposid , which have been used to improve
response rates and duration in our center. 
Methods: We reviewed through medical records of 24 elderly AML patient diag-
nosed between 2010-13 who could not receive IC and treated with low inten-
sity regimes including this combination or BSC. We reviewed medical records
for response rates and overall survival.

Results: Of the 24 elderly patients (age 61-84, mean age71,3)8 were female
and 16 were male. All of them had poor performance status (ECOG ≥2), and
mean ECOG was2,71. Patients’ bone marrow blast ratios (BMBR) were
between 20 and 93 (median 62). Four of them (16,6%) had azacitidine 75
mg/m2/day for 7 days of every 28-day cycle, for 4 cycles. Ten of patients (41,7%)
were treated azacitidine 75 mg/m2/day for 7 days combined with cytarabine 40
mg/m2/day for 7 days and etoposide 50 mg/m2/day for 3 days and 1 patient
(4.2%) treated etoposid and cytarabine in the same schedule. After a BMBR
evaluation either continued same therapy or switched another one. Hydrox-

yurea alone, LDAC (20 mg twice day for 10 days) and BSC alone were each
used at 3 patients (each 12,5%)  BMBR was evaluated only at 8 patients that
peripheral blast clearence observed, after 4 cycles in groups containing azac-
itidine. Complete and partial remission were only seen at combination group
(44.5% and 11,1%), one patient from combinated and 2 from azacitidine alone
group had progresive disease after fourth cycle and all other patients died
before evaluation. Mean overall survival was 12,5 months (95% CI:4,26-20,7)at
azacitidine combined with ARA-C and etoposide group and 4 months (95% CI:
0,51-7,49) at azacitide alone group. Men survivals were significantly lower in
other groups (LDAC: 1.87, hydroxyurea: 1.17, BSC: 0,87, Etoposide + ARA-
C:0.1 months).
Summary / Conclusion: Retrospective evaluation of elderly and medically
unfit AML patients showed interesting complete remission rates of %44.4 and
mean OS of 12.5 months of combination therapy of azacitidine, etoposide and
LDAC but results were not from a randomized study. Azacitidine has better CR
and median OS results (18% and24,5 months respectively) reported in elder-
ly but with low (20-30%) BMBR AML before and new studies on combination
of azacitidine and cytarabine reports its safety. We think additional trials about
combinations ofazacitidine should be designed based on our experiences.

B1299
POSSIBILITY OF MOLECULAR REMISSION OBTAINING WITH NK AND T-
CELLS RESTORATION USING AUTOLOGOUS LYMPHOCYTES INFU-
SIONS AND IL2 IN RELAPSED ACUTE MYELOID LEUKEMIA PATIENTS
A Sokolov1*, E Parovichnikova1, M Pashenkov2, B Pinegin2, A Misurin3, V
Savchenko4
1Chemotherapy of hemoblastoses and bone marrow transplantation, Research
Center of Hematology of Russian Ministry of Health, 2Institute of immunology,
3Molecular biology laboratory, 4Research Center of Hematology of Russian
Ministry of Health, Moscow, Russian Federation

Background: Chemotherapy together with the antitumor action leads to deple-
tion of the lymphoid population which possesses a probable antileukemic poten-
tial. Recovery of lymphoid population takes a long period of time. More rapid
lymphoid recovery after chemotherapy associated with good long term progno-
sis. 
Aims: To assess antileukemic potential and recovery of the autologous lym-
phoid population in adult acute myeloid leukemia (AML) we initiated the pilot
study performing multiple harvesting, storing and reinfusing of autologous lym-
phocytes in relapsed AML patients during second morphological remission in
period of consolidating chemotherapy (CT) followed by interleukin-2 (IL-2) con-
tinuous infusions.

Methods: We treated two relapsed AML patients (pts): M2 t(8;21) and M4
inv(16). The second morphological remission in both pts was obtained after CT
consisted of 7+3 Ida (conventional dose AraC + idarubicin) and HAI (high dose
AraC + idarubicin) in M2 pt and two 7+3 Ida blocks in M4 pt. The consolidation
CT consisted of 7+3 Ida two blocks in both pts and 5+2 Ida one block in M4 pt.
The 1-3 lymphocytaphereses (LA) were performed straight before every con-
solidation CT block. The cells were stored frozen in liquid nitrogen. Unfrozen
lymphocytes were transfused on 10th day after every consolidation CT block
in profound cytopenia period. IL-2 started on lymphocytes reinfusion day and
continued for 5 consecutive days 2-6 mln U per day as continuous i.v. infusion.
Results: In M2 pt 9,2x109 lymphocytes before 1st CT block and7,4x109 lym-
phocytes before 2nd CT block were harvested. In M4 pt 15,9x109 lymphocytes
before 1st CT block, 17,1x109 lymphocytes before 2nd CT block and7,7x109

lymphocytes before 3rd CT block were harvested. After completion of consoli-
dation CT with autologous lymphocytes infusions and hematological recovery
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in both pts we observed increase of NK count in peripheral blood (see table),
especially CD56lowCD16+ subpopulation (mature cytotoxic NK). The other NK
subpopulations were changing in different ways. CD56highCD16- cells (imma-
ture NK) and CD56lowCD16- cells (mature NK) increased in M2 pt but
decreased in M4 pt. In M2 pt CD3+ T-cells increased including CD4+CD8-
(presumably) and CD4-CD8+ (to a small degree) together with their subpopu-
lations: CD4+CD28+CD45RA+ (naive CD4+), CD4+CD57+ (terminally differ-
entiated CD4+), CD4+CD25high (regulatory T-cells), CD8+CD28+CD45RA+
(presumably naive CD8+), CD8+CD57+ (terminally differentiated CD8+). In
M4 pt all those CD3+ cell subpopulations decreased. In M2 pt relative amount
of both T-cells and NK increased from 25,8% to 91%, NK compartment
increased from2,5% to 17%. In M4 pt relative amount of both T-cells and NK
decreased from 92% to 80%, but NK compartment increased from 12% to
50%. As a result of consolidation CT with autologous lymphocytes infusions in
M2 pt, but not in M4 pt, molecular remission (mCR) was obtained.
Summary / Conclusion: The data of the study point out that in AML pts repet-
itive autologous lymphocytes harvesting before and reinfusion after consolidat-
ing CT blocks together with IL-2 stimulation could lead to significant increase
of circulating NK cells, particularly mature cytotoxic NK subpopulations. T-cell
subpopulations restoring correlated with mCR achievement. The lack of mCR
was associated with all T-cell subpopulations decrease (especially naive CD4+,
naive CD8+ and regulatory T-cells).

B1300
THE CLINICAL AND THERAPEUTIC FEATURES OF ACTUE PROMYELO-
CYTIC LEUKEMIA IN CHILDREN.
N Sayed1, K Zahra1*, N Amri1, A Bechir1, Z Monia1, R Haifa1, Y Youssef1, A Khe-
lif1
1hematology, Hopital Farhat Hached, SOUSSE, Tunisia

Background: Acute myeloblastic leukemia (AML) is a heterogeneous group of
malign diseases characterized by uncontrolled proliferation of myeloid progen-
itor cells in the bone marrow. It accounts for 15-25% of all childhood acute
leukemia. Acute promyelocytic leukemia (APL) is an uncommon form of acute
myeloid leukemia (AML). APL in children has constituted only 6-10% of AML.
Molecularly, the disease is characterized by a fusion protein, PML/RARa that
results from a balanced reciprocal translocation between the PML gene on
chromosome 15 and the retinoic acid receptor alpha gene on chromosome 17.
A major advance in the treatment of APL has been the use of all-trans-retinoic
acid (ATRA). ATRA differentiates leukemic promyelocytes into mature granu-
locytes. Concurrent chemotherapy and ATRA have resulted in superior remis-
sion and survival rates so does the Arsenic in relapsed ones’s.The aim of our
study is to report the epidemiological, clinical and therapeutic features of APL
in children.
Aims: The aim of our study is to report the epidemiological, clinical and ther-
apeutic features of APL in children.
Methods: We report 9 cases of newly diagnosed APL in children patients.
These patients were followed in the clinical hematology department at Farhat
Hached university hospital (Sousse -Tunisia) over a period of 10 years.
Results: The median age was 13 years (3- 18 years). 44% of the patients
were male with female/male ratio of 1.25. The motif of consultation was hem-
orrhagic syndrome of varying intensity in 8 cases and splenomegaly in one
patient. One patient presented a left exophthalmia with homolateral facial paral-
ysis. The blood cell count showed no leukocytosis in all patients and low lev-
els of platelets so a high tendency for severe bleeding. The diagnosis is made
after cytology, cytogenetic and molecular analysis (made in 5 patients). The t
(15; 17) was detected in all patients. The research of PML/RARA mutation
done in 5 patients was positive in 4 cases. All patients were treated with
chemotherapy (induction + 3 consolidations courses) and ATRA according to
AIDA protocol. Only one patient did not receive the ATRA due to its unavailabil-
ity. 7 patients have completed the treatment and the other 2 patients refused
to continue treatment (lost sight after the third cure of chemotherapy). The
cytology, cytogenetic and molecular remission was achieved in 8 patients (89%
of cases). The relapse was observed only in one patient (14 years old) 2 years
after end of treatment. The patient received the same initial treatment due to
the unavailability of arsenic with obtaining a complete remission. The bone
marrow transplant was performed in this patient after the second course of
consolidation with good results. Medium global survival rate was 43 months (24-
84).
Summary / Conclusion: Since the introduction of ATRA, there have been
remarkable advances at the laboratory and clinical level in treatment of APL.
APL is the most curable disease and is a paradigm for successful targeted
treatment. However, the treatment of APL in children is challenging because of
the risks of early death and potential long-term cardiac toxicity resulting from
the need to use high doses of anthracyclines. Prospective, randomized large
clinical trials are needed to address several issues in APL and to possibly min-
imize and eliminate chemotherapy by combining ATRA and Arsenic.

B1301
ACUTE MYELOID LEUKEMIA WITH FLT3-ITD AND COMPLETE ANDRO-
GEN INSENSITIVITY SYNDROME (MORRIS SYNDROME) –A CASE
REPORT
G Tsvetkova1*, T Nikolova1, E Hadjiev1, E Vikentieva2, R Vazharova3
1Department of Internal Diseases- Clinic of Hematology, 2Central laboratory of
clnical immunology, 3National genetic laboratory, Medical University - Sofia,
Faculty of Medicine, Sofia, Bulgaria
Background: In the classification of disorders of sex development Morris syn-
drome is included in the group of 46,XY disorders. It is a rare X-linked reces-
sive condition, due to a complete or partial insensitivity to androgens, result-
ing in a failure of normal masculinization of the external genitalia in chromoso-
mally male individuals.
Aims: We report a rare case of a patient with Morris syndrome, proven during
late childhood, associated with acute myeloid leukemia. The described combi-
nation has not been previously reported in the literature.
Methods: A 41 year old phenotypically female patient was diagnosed in our
department with acute myeloid leukemia with maturation, according to the
WHO classification 2008. The diagnosis was established on the base of 56%
blasts detected in peripheral blood and 74% blast population in the bone mar-
row samples. Cytochemical reaction for myeloperoxidase was positive. Multi
color flow cytometric analysis of the bone marrow and peripheral blood blasts
showed positivity for CD45, CD71, CD117; cyCD13 and cyMPO, while CD34
and CD15 were negative. Conventional cytogenetic analysis showed a male
karyotype (46 XY), while molecular genetic tests revealed FLT3-ITD. 
Results: A complete remission was achieved after a standard induction regi-
men, followed by consolidation and intensification therapy. Six months after the
diagnosis the patient underwent a successful peripheral blood stem cell trans-
plantation from a male sibling donor.
Summary / Conclusion: The described case is interesting on account of the
combination between a rare genetic disorder and acute leukemia with molec-
ular aberration.

B1302
CLINICAL RELEVANCE OF THROMBOSPONDIN RECEPTOR (CD36)
EXPRESSION IN EGYPTIAN DE NOVO ADULT ACUTE MYELOID
LEUKEMIA
M Salah-Eldin1*, S El-Aziza2, D Salem2
1Medical Oncology, Oncology Center, Mansoura University, 2Department of
Clinical Pathology, Faculty of Medicine, Mansoura, Egypt

Background: Acute myeloid leukemias (AMLs) are a heterogeneous group of
disorders that often present with different morphological, immunophenotypic,
and cytogenetic patterns. Identification of these characteristics may be useful
for a better prognostic evaluation and for a more appropriate therapeutic
approach. CD36 is a transmembrane, highly glycosylated, glycoprotein com-
monly expressed on blasts in acute monocytic leukemia, megakaryoblastic
leukemia, and erythroleukemia.
Aims: We evaluated CD36 surface expression in 97 newly diagnosed AML
patients, and the results were correlated with the morphology, immunopheno-
type, cytogenetic pattern, and clinical outcome.
Results: CD36 antigen was recorded in 48 of 97 patients (49.5%) and partic-
ularly in those with M5 and M6 FAB subtypes. Moreover, CD36 expression
was significantly associated with the expression of CD11b (P=0.001) and CD14
(P=0.0001), unfavorable cytogenetic abnormalities (P=0.001), shorter overall
survival (P> 0.0001), and leukemia-free survival (P=0.03).
Summary / Conclusion: On the basis of the results of the study, it can be con-
cluded that CD36 expression in AML patients may identify a subgroup with a
poor prognosis, and may thus be a valuable adjunct to be added to the current
prognostic factors.

B1303
LEUKEMIC TRANSFORMATION OF MULTIPOTENT HEMATOPOIETIC
PROGENITOR CELL WITH T(4;11)(Q21:Q23) , MLL-AF9 FUSION 
PRODUCT AND LINEAGE SWITCH FROM B ACUTE LYMPHOBLASTIC TO
ACUTE MONOBLASTIC LEUKEMIA (AML
N Colovic1*, A Vidovic1, V Djordjevic2, N Tosic3, N Kraguljac4, N Suvajdzic1, I
Djunic4, M Virijevic4, S Pavlovic3, D Tomin1
1Medical Faculty University Belgrade, 2Cytogenetic laboratory, Clinic of Hema-
tology Clinical Center Serbia, 3Institute of molecular genetics, 4Clinic of Hema-
tology Clinical Center Serbia, Belgrade, Serbia

Background: Aim of the study. A chromosomal translocation t(4;11)( q21:q23)
is associated with an aggressive mixed-lineage leukemia. We present a patient
with B acute lymphoblastic leukemia and t(4;11)(q21:q23) az the diagnosis
who during evolution of the disease changed immunophenotype to acute
monoblastic leukemia, AML M5.
Aims: We have analysed the clinical course and responses to treatment of this
so called mixed lineage leukemias which are mostly associated with a poor
prognosis and obviously urges the search for better treatment modalities.
Methods: The diagnosis of the disease was based on cytology, cytochemistry
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and immunophenotypic analyses with flow cytometry and . Cytogenetic analy-
sis.
Results: A 37-year-old male presented in April 2012. with thrombophlebitis of
deep veins on both legs, malaise and loss in weight. Laboratory data: Hb 118
g/l, WBC 254x109/l ( with 91% blasts in differential leukocyte formula), platelets
60x109/l. In bone marrow aspirate hypercellularity was found with 90% blasts
, which were myeloperoxidase negative. Flowcytometry of the blast cells detect-
ed the following immunophenotype: (HLA-DR, CD38,Tdt,CD19,
CD22,cCD79a,cIgM, CD15)+ and (CD10,CD24-). Cytogenetic analysis: 46,XY,
t(4;11)(q21:q23)[2]/62-82,XY,t(4;11)[18]. Molecular analysis showed MLL-AF4
rearrangment. The patient was on LMWH and chemotherapy according to pro-
tocol hyperCVAD. On day 11 a myocardial infarction was diagnosed with AV
block II range. After recovering and achiving myocardial ejection fraction above
60% bone marrow aspirate showed presence of 63% blasts but with cytomor-
phologic monocytoid appearance which on repeated flowcytometry expressed
the following immunophenotype (CD33, Lysozime, CD11b, CD64, CD24,
CD56)+. Minor population of B lymphoblasts(CD19, CD79a, CD64, cLizozim,
CD56)+ was detected. The cytogenetic evolution was also found:
46XYt(4;11)(q21;q23)[19],/47XY,t(4;11)(q21;q23),+C[1]. Chemotherapy with
HiDAC+Daunoblastin (Ara-C 2 x 6 g days1,3,5,7 and DA 100 mg day2,4,6)-
was given. The bone marrow aplasia lasted 20 days during which developed
febrility, hepatosplenomegaly with huge abssces in the upper pole of the spleen,
bronchopneumonia, anuria, hypotension. Control bone marrow aspirate showed
hypocelullarity without blasts but again 2 weeks later bone marrow aspirate con-
tained 17% of blasts of monocytopid morphology. He was treated with
purinethol, mitoxantrone and vepesid. At this time cutaneous leukemic nodular
infiltrates appeared. Again after period of aplasia 24% of blasts remained in
bone marrow. Very soon the number of WBC rose to 45x109/l and in spite of
the therapy with purinetol he died 8.10.2012 , 4 months after clinical presenta-
tion.
Summary / Conclusion: Conclusion.Analysis of cytoplasmatic and surface
cell markers of leukemic cells permitt classification most of the leukemias
depending on lineage belonging and maturation stage. Lineage switch is a phe-
nomenon when acute leukemia express markers for one lineage at the diag-
nosis and meets the opposite phenotypic criteria upon relapse. The fusion MLL-
AF9 is associated more commonly with acute myeloid leukemia. Lineage switch
is nowadays considered as mixed lineage leukemia which occurs in 6-9% of
cases at relapse. This phenomenon may occur due to clonal selection because
chemotherapy eradicates the dominant clone present at diagnosis and enabling
the expansion of lineage different clone at relapse.

B1304
PROGNOSTIC SIGNIFICANCE RBC TRANSFUSIONS’ VOLUME INFUSED
DURING THE FIRST INDUCTION CHEMOTHERAPY TO PATIENTS WITH DE
NOVO ACUTE MYELOID LEUKEMIA (AML)
B Davaasambuu1*, S Gritsaev1
1Hematology, Russian Institute of hematology and Transfusiology, St.Peters-
burg, Russian Federation

Background: Long-term survival of patients with AML is dependent from dif-
ferent factors. R. Comrokji and co-authors [ASH 2011, Abstr. 3600] demon-
strated the prognostic significance of 10 RBC transfusions during induction
period on overall survival (OS).
Aims: The aim was to verify whether RBC transfusions are a potential predic-
tor of OS.
Methods: A retrospective analysis of 38 patients’ data treated with 7+3 scheme
during the first induction chemotherapy was done.
Results: Median age of patients was 40.5 y. (17 – 61). Complete remission was
verified in 24 patients (63.2%). The number of RBC transfusions was 3 – 20,
median 7.5. There was no correlation between number of RBC transfusions and
age of patients, and between number of RBC transfusions and variant of
response to chemotherapy. The difference of OS was not statistical significance
between the groups of patients received ≤7 RBC doses (n=21) and >7 RBC
doses (n=17): 25.8 mo versus 9 mo; P=.334. But the difference of OS was sig-
nificant when the borderline of RBC transfusions have been chosen like 10: 26.6
mo (n=27) versus 7.3 mo (n=11). The composition of 11 patients with the worst
OS was very different. There were 4 patients with complete remission and 7
patients with no any kind of response after the first induction course of
chemotherapy. According to ELN criteria there were 3 patients with good kary-
otype, 7 with intermediate karyotype, and 1 patient with poor karyotype.
Summary / Conclusion: The reason of poor outcome of patients with de novo
AML received high number of RBC transfusions during the first induction course
is not clear. We suppose 2 reasons at least. The first one is the biological phe-
notype of leukemic cells and its negative influence on recovery of hematopoe-
sis in postinduction period. The second one is the injury of microenvironment
that takes the active role in the progression of AML. Nevertheless we conclude
that the patients transfused with more than 10 RBC doses during the first induc-
tion chemotherapy have to consider like potential candidates aggressive con-
solidation including to stem cell transplantation.

B1305
CONCOMITANT OCCURRENCE OF BLASTIC PLASMACYTOID DENDRIT-
IC CELL NEOPLASM AND ACUTE MYELOID LEUKAEMIA AFTER
LENALIDOMIDE TREATMENT FOR DEL (5Q) MYELODYSPLASTIC SYN-
DROME: A COINCIDENCE OR MORE?
N Fracchiolla1*, S Artuso1, V Ferla1, D Vincenti1, A Iurlo1, A Freyrie1, M Colom-
bi1, A Cortelezzi1
1U.O.C. Ematologia/CTMO, IRCCS Cà Granda - Ospedale Maggiore Policlin-
ico, Milano, Italy

Background: Lenalidomide, a thalidomide analogue with multiple mechanisms
of action implicated in cancer, including inhibition of angiogenesis, modulation
of cytokines, induction of apoptosis, inhibition of growth and cell adhesion,
increase of T cells and NK cells via stimulation of dendritic cells, has been
approved in 2005 by FDA specifically for the treatment of 5q- syndrome, a sub-
type of myelodysplastic syndrome (MDS) characterized by a specific hemato-
logic phenotype and low rate of progression into acute myeloid leukemia in
comparison to other subtypes of MDS.
Aims: Describe the concomitant occurrence of blastic plasmacytoid dendritic
cell neoplasm (BPDCN), a rare and highly aggressive lymphoma deriving from
the clonal proliferation of precursors of plasmacytoid dendritic cells (pDC), and
of acute myeloid leukaemia observed in a MDS 5q- patient who had been pre-
viously treated with lenalidomide.
Methods: Literature search for: mechanisms of action of lenalidomide and of
resistance to it; mechanism of MDS transformation; AML and BPDCN patho-
genesis.
Results: The main findings are the following: 1) Up to 20% of BPDCN are
associated with or subsequently develop myeloid disorders: this fact could be
explained by the hypothesis that malignant pDC cells and myeloid blast might
have a common origin at an early stage of differentiation. 2) Lenalidomide
increases the expression of the ARPC1B gene, that is both an activator and a
substrate of aurora A: its depletion inhibits aurora A, which impairs the ability
of mammalian cells to enter mitosis. Moreover, ARPC1B regulates the centro-
some integrity and has been described as a regulator of cell cycle. Because
overexpression of aurora A leads to polyploidy and chromosomal instability,
the augmented expression of ARPC1B induced by lenalidomide may have a
negative impact on the stability of 5q- patients remission. 3) The mechanism of
MDS transformation is thought to be due to clonal expansion of an abnormal
pluripotent stem cell. In fact, most of the patients, including ours, acquired new
chromosomal aberrations in addition to the 5q-. In the specific case of 5q- MDS
it has been speculated that lenalidomide, while suppressing an indolent clone,
prolonging the disease free survival period, can potentially favour the selection
of a more aggressive clone, subsequently evolving to acute leukaemia. 4) It has
been shown that there is persistence of rare but distinct stem cells harbouring
the 5q- in patients even in complete remission after lenalidomide treatment.
These cells provide a reasonable explanation both for relapses and clinical and
cytogenetic progression. Actually, both the propensity toward clonal evolution
and transformation of these persistent MDS stem cells and the role of lenalido-
mide in this process (inhibiting or accelerating it), are unknown.
Summary / Conclusion: It is possible that our patient presented cells resist-
ant to lenalidomide that continued to expand slowly during treatment with
lenalidomide, even when the patient appeared to be in complete cytogenetic
remission, and that constituted the basis for AML progression. Lenalidomide,
through induction of ARPC1B gene, may have contributed to this process;
moreover, for its known stimulatory effects on dendritic cells, it may have trig-
gered the expansion of malignant pDC from the common clone they share with
myeloid blasts.

B1306
THE USE OF AZACITIDINE IN PATIENTS WITH ACUTE MYELOID
LEUKEMIA UNFIT FOR INTENSIVE TREATMENT OR RESISTANT TO
CHEMOTHERAPY
M Alpoim1*, R Pinto1, P Gomes1, M Amorim1, A Carneiro1, F Príncipe1, J
Guimarães1
1Serviço de Hematologia Clinica, Centro Hospitalar de São João, Porto, Por-
tugal

Background: The effectiveness of hypomethylating agents for treatment of
high risk myelodysplastic syndromes has raised the question of its potential use
in acute myeloid leukemia (AML) patients unfit to receive intensive chemother-
apy or with relapsed/refractory disease.
Aims: To analyse the use of azacitidine in patients with acute myeloid leukemia
unfit for intensive treatment or resistant to chemotherapy
Methods: Herein, we retrospectively analyzed the outcomes of a series of 15
AML patients treated with 5-Azacitidine in a single centre, between 2009 and
2012. 
Results: The median age was 64 (range, 45-76). Five patients (33.3%)
received 5-Azacitidine as first-line treatment. Seven (46.7%) medically unfit for
intensive chemotherapy or 8 (53.3%) relapsed/refractory patients were given
a 7-day regimen of 5-Azacitidine every 28 days. A median of 4 (range 1-15)
Azacitidine cycles were given to each patient. Cytogenetic risk was intermedi-
ate in 7 (46.7%) and poor in 8 (53.3%) patients. Of 10 patients with evaluable
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FLT3 and NPM1 mutations, 1 (6.7%) patient had isolated FLT3-ITD, 1 (6.7%)
patient had isolated NPM1 mutation, and 8 (53.3%) patients had no FLT3
and/or NPM1 mutations. Six (40%) patients presented with more than 30% of
blasts before initiating treatment. The median overall survival (OS) of this cohort
was 12 months. The overall response rate was 40% (6 of 15 patients), and
included 2 (13.3%) complete remissions, 2 (13.3%) partial responses (less
than 20% blasts) and 2 (13.3%) patients had any kind of hematological
improvement. The best cumulative response was seen at a median of 4 cycles
(range, 2-8). The median number of blasts at diagnosis and post-treatment
was 50% (range: 30-90) and 17.5% (range: 2-60), respectively. The median OS
for patients who achieved a response was 18 months versus 4 months for non-
responders (P=.029). Of note, it was observed a response in two (13.3%)
patients with pre-treatment relapsed/refractory AML: one patient achieved com-
plete remission (< 5% blasts) and other patient showed a reduction in the num-
ber of blasts to 12% (evaluated at the 4th cycle of 5-Azacitidine). No significant
differences were found for OS with regard to age, cytogenetics, number of pre-
treatment blasts and “de novo” versus relapsed/refractory AML. During treat-
ment, five patients (33.3%) presented adverse events: the most common was
febrile neutropenia, observed in 3 (20%) patients. Two (13.3%) of these patients
required hospitalization due to febrile neutropenia. None of the remaining 13
(86.7%) patients needed to be admitted in hospital throughout 5-Azacitidine
treatment.
Summary / Conclusion: In conclusion, our analysis demonstrates that 5-
Azacitidine is generally well tolerated by patients unfit for intensive chemother-
apy. Although our series is small, it was possible to observe an anti-leukemic
activity of 5-Azacitidine in a significant number of poor prognosis patients. 

B1307
MULTIPLE INVOLVED SITES OF EXTRAMEDULLARY MEGAKARYOBLAS-
TIC LEUKEMIA IN A CHILD 
S Aytac1*, B Tavil1, D Orhan2,2, F Gumruk1, M Cetin1
1Pediatric Hematology, Hacettepe University , Ankara, 2pediatric pathology,
Hacettepe University , ankara, Turkey

Background: Extramedullary acute megakaryoblastic leukemia is a rare enti-
ty. To our knowledge there are 10 pediatric case report in the literature.These
patients tend to be younger than 2 years of age and accompanying lytic bone
lesions can be seen. Bone marrow involvement was noted at the time of diag-
nosis in all these case reports except one. Literature review revealed multiple
sites of bone infiltration and bone + skin involvement however here we report
a patient with multiple sites of infiltration (iris,orbita,gingiva, maxilla, skin, testis)
without a prominent bone lesion and bone marrow involvement.
Aims: Diagnosis of the extramedullary presentation of acute megakaryoblas-
tic leukemia is somehow challenging. Atypic morphology of megakaryoblasts
outside the bone marrow and sometimes similar morphological features with
small blue cell tumors may cause confusion. However, immunohistochemical
analysis(CD41, CD61) detection of t(1:22) which is characteristic among infants
with AML-M7 may help in diagnosis.We aimed to present our unique case.
Results: Case: A 8- month- old boy was admitted to our hospital for a swollen,
red left eye. His symptoms began 2 days prior and his mother recognised pain-
less nodularity on his forehead and eyebrow beginning with an erythematous
papul 6 days ago. He was treated with an antibiotic treatment with the initial
diagnosis of preseptal cellulitis. An orbital MRI was not compatible with presep-
tal cellulitis however a mass with a 1x2x1 cm in diameter exhibit homogeneous
contrast enhancement and another mass with a 3x2x2 cm in diameter which
was invaded the right maxillary sinus and obliterated right pterygopalatine fos-
sa were detected. His past medical history revealed intermittently appearing
skin lesions localised on the lower extremities for 4 months and a skin biopsy
detect atypical T lymphocyte infiltration at the local hospital. Physical exami-
nation showed mild gingival hypertrophy, multiple painless nodules on his
extremities, skulp, left eyebrow and forehead. Laboratory examination revealed
Hb:12.9 g/dl, Htc:39.3 %, MCV:71.6 fl, WBC: 9x10-9/l Plt: 594x10-9/l peripher-
al smear showed 65% lymphocyte, 25% PMNL, 10% inmature lymphocyte with
an hypochromic microcytic erythrocyte morphology. Orbital examination under
general anestesia showed a stromal infiltration of the iris which may suggest
a leukemic infiltration.Bone marow aspiration, biopsy and flowcytometry did
not confirm leukemic infiltration. Incisional biopsy of the maxillary mass was
suggestive of neoplastic infiltration of megakaryoblasts with different matura-
tion stages and stromal fibrosis( immunohistochemically CD61, CD68, CD31,
CD43 and Factor 8 were positive , MPO, Tdt, CD20, CD3 and CD117 were neg-
ative ).Cytogenetic studies and FISH were normal. During his follow up scro-
tal enlargement and nodularity was detected and excision of these nodules
again showed a megakaryoblastic infiltration. AML-BFM 2004 protocol was
given and after receiving chemotherapy skin and testicular lesions disappear.
Summary / Conclusion: Our previous experince with the extramedullary infil-
tration showed that 40% of pediatric AML had EMI at the time of diagnosis and
27% demonstrated multiple involved sites wheras 73% had single site involve-
ment and EMI was detected in children with all subtypes of AML except in
patients with AML-M7. Therefore, this patient is unique for us who had the
unusual presentation of multiple involved sites with no peripheral and bone
marrow abnormalities.

Chronic lymphocytic leukemia and related 
disorders – Biology

B1308
STUDY OF ANGIOGENESIS ON LYMPH NODES OF CHRONIC LYMPHO-
CYTIC LEUKEMIA PATIENTS
S Sachanas1*, G Levidou2, M Angelopoulou3, M Moschogiannis4, X Yiakoumis1,
T Vassilakopoulos3, C Calpadakis5, M Kyrtsonis3, F Kontopidou3, A Dimi-
trakopoulou2, P Tsirkinidis1, S Kokoris3, H Papadaki5, P Panayiotidis3, K Niko-
laos2, E Patsouris2, K Pinelopi2, G Pangalis3
1Hematology, Athens Medical Center, Phychikon Branch, 2Pathology, 3Hema-
tology, University of Athens, 4Hematology, Athens Medical Center, Athens,
5Hematology, University of Crete, Iraklion, Greece

Background: An increasing body of evidence support the hypothesis that
angiogenesis plays an important role in the leukemogenic process in CLL.
Among angiogenic factors VEGF has a key-role in promoting tumor angiogen-
esis.There are only a few reports with small series of patients on the evalua-
tion of angiogenesis on lymph nodes of CLL patients.
Aims: To evaluate the angiogenic status including the measurement of
microvessel characteristics and VEGF expression in lymph nodes and other tis-
sues apart from bone marrow specimen of Chronic Lymphocytic Leukemia
(CLL) patients and correlate it with clinical and laboratory parameters as well
as with patients’ survival.
Methods: Sixty-two patients fulfilling the diagnostic criteria of CLL-SLL were
enrolled in this study. The specimen analysed was lymph node in 57 cases and
spleen in 5 . This analysis was performed in formalin-fixed, paraffin-embedded
tissue. Microvessel characteristics were evaluated using CD31 staining and
parameters regarding microvessel caliber (area, perimeter, Feret diameter and
major and minor axis length), microvessel shape (shape factor and compact-
ness) and the extent of microvascular network [total vascular area (TVA) and
microvascular density (MVD)] were assessed in the region of most intense
vascularization using image analysis software. VEGF assessment was
obtained separately in the proliferation centers (PCs) and in the non prolifera-
tion areas (nPC) using proper antibody. A Histo-score (H-score) based on the
percentage of stained neoplastic cells multiplied by staining intensity was cal-
culated. Moreover, the extent of vascularization within and outside the PCs
was assessed manually.
Results: Median patients’ age was 58 years (36-78) with male predominance.
Thirty-seven (60%) had disease stage A while 17(27%) and 8(13%) had B and
C respectively. Seventeen patients presented with splenomegaly, 7(11%) with
bulky lymphadenopathy and 6 (10%) with B-symptoms. Eighteen patients had
elevated LDH. 29 and 25 out of 50 patients presented with CD38 and ZAP-70
positivity respectively.  VEGF expression in the PCs ranged from 0,5 to 70%
(H-score 0,75-285)with a median value of 25% (H-score 30) and was signifi-
cantly higher from that observed in the non-PC areas (range 0-90%, median
20%, H-score 20-200, p value <0.0001). Non-PC areas showed higher extent
of vascularisation compared to PCs in 55,6% of the examined cases, which also
displayed higher major and minor axis length (P=0.0128 and P=0.0253), as well
as higher vascular area(P=0.0119) and perimeter (P=0.0383).Those cases that
displayed higher VEGF in the PCs showed also lower MVD (P=0.0345), TVA
(P=0.0257) and vascular shape factor (P=0.0431). Moreover, VEGF expression
in the PCs was negatively correlated with TVA and MVD (r=-0.03536, P=0.0344
and r=-0.02992 and P=0.0762 respectively). VEGF expression within and out-
side the PCs was not correlated with any of the patients’ clinical parameters.
Finally, higher VEGF H-score in the PCs (>90) was correlated with increased
time to relapse (median time 100.3 months) when compared to decreased
VEGF H-score (median time 39.3 months).
Summary / Conclusion: This is the largest study concerning the assessment
of angiogenesis in lymph node of CLL patients. VEGF expression is higher in
the PCs compared to the non-PC areas CLL lymph nodes are not uniformly vas-
cularized Lower VEGF expression in the PCs associated with shorter time to
relapse.

B1309
UBLITUXIMAB (TG-1101), A NOVEL ANTI-CD20 MONOCLONAL ANTI-
BODY, DISPLAYS MARKED IN VITRO ACTIVITY IN LOW-CD20 EXPRESS-
ING TUMORS
H Miskin1*, P Sportelli1, A Bellon2, F Brune2, A Sadoun2, O O’Connor3
1TG Therapeutics, Inc., New York, United States, 2LFB Biotechnologies, Les
Ulis, France, 3Columbia University Medical Center, New York, United States

Background: In contrast to normal B-lymphocytes, malignant B cells in CLL
patients (pts) generally express low CD20 levels on their cell surface. Rituximab
(RTX) has shown limited activity in CLL pts as a single agent, often attributed
to low CD20 expression. Importantly, RTX exposed pts have also exhibited B
cells with decreased CD20 levels. Ublituximab (UTX) is a novel, chimeric mAb
targeting a unique epitope on the CD20 antigen. UTX has been glycoengi-
neered to enhance affinity for all variants of FcγRIIIa receptors, demonstrating
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greater ADCC activity against NHL/CLL cell lines compared to RTX and ofatu-
mumab (OFA), an anti-CD20 mAb optimized for high CDC activity. UTX has dis-
played single agent activity in a Phase I trial in Rel/Ref CLL pts (ORR=45%).
Aims: Herein, we analyzed the CDC and ADCC activity of UTX vs. OFA and
RTX in cell lines exhibiting varying levels of CD20.
Methods: CD20 expression/binding were quantified in MEC-1, SUDHL-8, Raji,
JY E5.1 and patient CLL cells by flow cytometry. C1q-dependent-CDC trig-
gered by OFA, RTX and UTX was determined. ADCC in various cell lines was
observed after incubation with mAbs at various concentrations in the presence
of PBMCs.
Results: Higher CDC activity was observed for OFA vs. UTX and RTX on sev-
eral cell lines expressing high CD20 levels (MEC-1 cells: 90% cell-lysis by OFA
vs 60% by UTX). In contrast, CDC activity against low CD20 cells was signifi-
cantly lower and almost identical with all three mAbs (≤5%). UTX was shown
to mediate higher ADCC than OFA and RTX against all cell lines (MEC-1 cells:
55% UTX lysis vs <30% RTX or OFA lysis; Raji cells: UTX EC50= 0.93 ng/ml
vs RTX EC50=14.20 ng/ml). Importantly, UTX consistently mediated potent
ADCC against low CD20 cells, whereas OFA and RTX ADCC activity was dimin-
ished (SUDHL-8 cells: 20% UTX lysis vs <10% RTX or OFA lysis; B-CLL cells:
UTX EC50= 5.0 ng/ml vs RTX EC50=125.0 ng/ml).
Summary / Conclusion: While CDC activity of OFA was diminished in low-
CD20 cells, ADCC activity of UTX was robust in cells with low and high CD20
expression. Results support the potential therapeutic use of UTX in hematolog-
ic malignancies with low CD20 expression such as CLL, Marginal Zone lym-
phoma, and other lymphoma subtypes in addition to RTX or OFA Rel/Ref pts.

B1310
PHOSPHORYLATION OF ROR1 RECEPTOR TYROSINE KINASE AT TYRO-
SINE 641, 646 AND SERINE 652 RESIDUES: THE IMPACT ON THE SUR-
VIVAL OF LEUKEMIC CELLS OF PATIENTS WITH CHRONIC LYMPHOCYT-
IC LEUKEMIA
M Hojjat-Farsangi1*, A Daneshmanesh1, M Norin2, A Khan1, A Moshfegh1, A
Osterborg1, H Mellstedt1
1Oncology-Pathology, Karolinska Institute, 2Kancera AB, Karolinska Institute
Sciences park, Stockholm, Sweden

Background: Receptor tyrosine kinases (RTK) are important for different cel-
lular processes as cell proliferation and survival, as well as for the malignant
transformation of many types of cancer. ROR1, as a member of RTK families,
has shown to be overexpressed in chronic lymphocytic leukemia (CLL), man-
tle cell lymphoma and other hematological malignancies. ROR1 inhibition in
CLL leukemic cells induced apoptosis of the cells. In this study, we studied the
effects of an anti-ROR1 mAb for specific dephosphorylation at the tyrosine
kinase domain of ROR1 in CLL cells.
Aims: To investigate phosphorylation of tyrosine and serine residues, within the
kinase domain of ROR1, of importance for survival of CLL cells.
Methods: Bioinformatic analysis of the ROR1 structure revealed that three amino
acid residues in the tyrosine kinase domain might be critically phosphorylated.
Based on this prediction, a 19 amino acid long peptide, phosphorylated at two
tyrosine (tyrosine 641, 646) and one serine (serine 652) residues was designed and
used for immunization of rabbits. An anti-phospho-ROR1 (pROR1) polyclonal
antibody (pAb) was purified, using phospho-peptide affinity chromatography. The
specificity of anti-pROR1 pAb was determined by ELISA, immunoprecipitation (IP)
and western blot experiments. An anti-ROR1 mAb (IgG) (CRD 1D8 clone) was
used to investigate the effects on ROR1 phosphorylation in CLL cells at tyrosine
641, 646 and serine 652 residues preceding apoptosis. ROR1 phosphorylation was
investigated by western blot and IP of ROR1 probed with anti-pROR1 pAb, from
untreated and CLL cells treated with the anti-CRD 1D8 mAb. Quantitative intra-
cellular staining of ROR1 by flowcytometry in time kinetics experiment after treat-
ment with anti-CRD 1D8 mAb was also used to check phosphorylation of ROR1.
Annexin V/PI staining (flowcytometry), MTT assay, PARP and caspase 8 cleav-
age as well as MCL-1 protein (western blot) were used for detection of apopto-
sis. To investigate phosphorylation and localization of 64-130 kDa ROR1 iso-
forms in various compartments of CLL cells, lysates were prepared from the
nucleus and cytoplasmic proteins of CLL cells. 
Results: Two tyrosine (641, 646) residues and one serine (652) residue of the
tyrosine kinase domain were phosphorylated in CLL cells. As previously
described (Mellstedt et al, Abstract No: 1771, 53th ASH annals meeting, 2011),
the 64, 105 and 130 kDa ROR1 isoforms were shown to be constitutively phos-
phorylated at tyrosine and serine residues in CLL leukemic cells. Treatment of
CLL cells with an anti-ROR1 mAb against the CRD domain induced rapid
dephosphorylation of ROR1 at tyrosine 641, 646 and serine 652 residues within
20 min and gradually increased up to 4 hours. The phosphorylated 64 kDa
ROR1 isoform was localized to the nucleus of CLL cells and probably represents
an intracellular part of ROR1, while the ROR1 130 kDa isoform was presented
both in cytoplasm and nucleus of CLL cells.
Summary / Conclusion: Our data show that the ROR1 molecule is phospho-
rylated at tyrosine 641, 646 and serine 652 residues. The presence of 64 and 130
kDa ROR1 isoforms in the nucleus of CLL cells may suggest a role of these iso-
forms as transcription factors. Collectively, the data might suggest that phos-
phorylated ROR1 may be an important protein for the growth of CLL cells as
well as an interesting structure to target in a therapeutic intervention.

B1311
THE REPERTOIRE OF HEAVY CHAIN IMMUNOGLOBULIN GENES IN B-
CELL CHRONIC LYMPHOCYTIC LEUKEMIA IN UKRAINE AND RUSSIA
B Biderman1*, N Bilous2, I Abramenko2, A Chumak2, E Nikitin3, A Sudarikov1
1Department of Molecular Hematology, National Hematology Center, Moscow,
Russian Federation, 2Clinical Immunology Department, National Research
Center for Radiation Medicine, Kiev, Ukraine, 3Outpatient department, Nation-
al Hematology Center, Moscow, Russian Federation

Background: Mutation status of the heavy chain variable region genes (IgVH)
is known as an important factor in long-term prognosis in B-cell chronic lympho-
cytic leukemia (B-CLL). A more detailed study of IgVH genes led to the discov-
ery of stereotyped antigen receptors (SARs) which carry highly similar or almost
identical amino acid sequences. Narrowing of the repertoire of IgVH genes in
CLL and SARs indicate that influence of antigen (at least in some cases) occurs
during the development of the disease. SARs have been reported previously
to represent 20 to 30% of all B-CLL cases in different regions. Here we pres-
ent the data concerning SARs repertoires in CLL patients from eastern slavic
countries.
Aims: To measure and compare repertoire of IgVH genes in representative
sample of B-CLL cases from Ukraine and Russia.
Methods: DNAs were PCR amplified in 6 separated reactions using primers
specific for VH-families, and a consensus JH primer [Campbell et al. 1992] or
primer sets recommended by the BIOMED-2 [van Dongen et al. 2003]. PCR
products were sequenced using family-specific primers and Big Dye Termina-
tor v3.1 kit (Applied Biosystems). Sequences were analyzed with IMGT/V-
QUEST (http://www.imgt.org/IMGT_vquest/vquest). 98% homology cut-off was
used to discriminate between mutated and unmutated cases.
Results: Study included 564 Russian and 390 Ukrainian patients with B-CLL.
Among Russian patients 350 (62%) were without mutations and 214 (38%)
with mutations. In the Ukrainian cohort 260 (66.7%) patients were with unmu-
tated VH-genes and 130 (33.3%) with mutated. There is almost identical VH-,
D-, JH-gene usage in B-CLL patients from Russia and Ukraine. Stereotyped
receptors found in 20% and 27% of Russian and Ukrainian B-CLL cases respec-
tively. Most prevalent in both countries were7,6, 3 and 1 subsets according to
published classification [Tobin et al. 2004, Stamatopoulos et al.2007]. VH1-69
gene is found in 19-21% of all cases of B-CLL, and almost always (95%) in
unmutated cases. This may explain the predominance of7, 6 and 3 SARs sub-
sets compared with European countries. VH3-21 typical for Nordic countries
occurs in Russia and Ukraine less frequently (about 5%). Accordingly, SARs
subset 2 is also infrequent.
Summary / Conclusion: The main features of the repertoire of the
immunoglobulin heavy chain genes in the Russian and Ukrainian patients are
almost the same. Compared to western Europe higher occurrence of VH1-69
and SARs subsets7, 6 and 3 has been detected.

B1312
THE HDAC INHIBITOR TRICHOSTATIN A INDUCES EFFECTIVE CELL KILL
IN CHRONIC LYMPHOCYTIC LEUKEMIA (CLL).
L Peiffer1*, H Flamme1, S Poll-Wolbeck1, M Hallek1, K Kreuzer1
1Department I of Internal Medicine | University at Cologne, 50937 Cologne,
Germany
 Background: Chronic lymphocytic leukemia is characterized by an accumu-
lation of mature, functionally incompetent B cells. In CLL B cells the WNT path-
way is constitutionally active with upregulated levels of LEF 1. Proteins bind to
the frizzled receptor, the pathway is activated, β-catenin can translocate to the
nucleus and start the transcription of effector proteins by activation of the tran-
scription factor LEF 1. For the inactive state of the WNT pathway, a multipro-
tein complex is formed to phosphorylate β-catenin, which is further ubiquitinat-
ed and degraded. This multiprotein complex is formed by APC, AXIN 1 (acting
as a scaffold protein), GSK3β (a kinase) and the pre-kinase CK Iα.
Aims: The aim of this study is to find and discribe WNT modifying drugs for
experimental CLL therapy. 
Methods: In order to examine the functionality of the WNT cascade we tested
a compound library containing 75 substances. Divided in activators and
inhibitors the substances have different targets along the pathway. Testing of
the library was performed via ATP assay on CLL cells, PBMCs and healthy B
cells extracted from human peripheral blood. Survival analysis on effective sub-
stances was performed via FACS analysis with Annexin/PI staining.
Results: The ATP assay revealed several substances that selectively affect CLL
cells. A positive survival effect was seen for QS 11, an inhibitor targeting ARF-
GAP1, which showed a survival advantage of up to 150% at 10 μM. The most
selective effects on CLL cell viability were achieved by the NO-donators NO-
ASA, JS-K and the HDAC inhibitor Trichostatin A. The NO-donator NO-ASA
resulted in an IC50 of6,7 μM (n=17) on CLL cells and 47,25 μM (n=9) on healthy
PBMCs after 24h. Via FACS survival analysis the NO-donator JS-K leaded to CLL
cell death with an IC50 of3,58 μM (n=5) after 24h and2,87 μM (n=5) after 48h com-
pared to healthy PBMCs with an IC50 of 18,03 μM (n=3) after 24h and8,1 μM
(n=3) after 48h. The HDAC inhibitor Trichostatin A showed a stronger effect com-
pared to JS-K. Whereas JS-K showed a high potency after 24h, Trichostatin had
its maximum after 48h. Here we saw via FACS analysis an IC50 of 166,7 μM (n=4)
after 24h and 157,4 nM (n=5) after 48h on CLL cells compared to an IC50 of4,21
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mM (n=3) on PBMCs after 24h and 145 μM (n=3) after 48h.
Summary / Conclusion: Besides the know targets of the WNT pathway three
substances with a slight link to the WNT pathway showed interesting results.
As we saw NO donators show a potent effect on CLL. But comparing results
of CLL cells and PBMCs Trichostatin A showed the most selective effect on CLL
cells while not harming the healthy PBMCs or B cells.

B1313
REDUCED EXPRESSION OF TOLL-LIKE RECEPTOR 4 IN B-CHRONIC
LYMPHOCYTIC LEUKEMIA PATIENTS WITH AUTOIMMUNE COMPLICA-
TIONS
W Barcellini1*, B Fattizzo1, F Imperiali1, A Zaninoni1, S Lonati2, G Reda1, A
Cortelezzi2
1U.O. Ematologia e Centro Trapianti di Midollo, 2U.O. Ematologia e Centro
Trapianti di Midollo e Università degli Studi di Milano, Fondazione IRCCS Ca’
Granda Ospedale Maggiore Policlinico, Milano, Italy

Background: B-chronic lymphocytic leukemia (B-CLL) is characterized by the
accumulation of mature-like monoclonal B lymphocytes, defective apoptosis,
progressive hypogammaglobulinemia with immunodeficiency, and high preva-
lence of autoimmune phenomena.Toll-like receptors (TLRs) are a pattern of
type I integral membrane glycoproteins expressed on cells of the immune sys-
tem and represent major agents of innate immunity and initiators of adaptive
immunity.
Aims: To evaluate TLR4 and TLR9 genes and protein expression in B-lympho-
cytes from B-CLL patients, and its relationship with stage, therapy, and known
prognostic markers (IgVH region mutational status, cytogenetic alterations,
CD38 and ZAP70). Further aim was to correlate TLR4 and 9 expression with
infections, autoimmunity and disease progression.

Methods: TLR4 and TLR9 gene expression was evaluated in total RNA of B
cell from 95 B-CLL patients and controls (pool of 10 healthy donors) by Taq-
Man® Gene Expression Assays on the model 7300 real-time PCR system
(Applied BioSystems-Life Technology, Foster City, CA, USA). The results of rel-
ative quantitation (RQ) assays were analyzed using SDS Software (Applied
BioSystems-Life Technology). Surface TLR4 and TLR9 expression on B-lypho-
cytes was determined by standard flow cytometry. TLR4 expression was eval-
uated in cultured B cells, obtained with RosetteSep (purity >97%) either unstim-
ulated or stimulated with 1mg/mL lypopolysaccharide (LPS). Culture super-
natants were assayed for IL-10 and TGF-β production using commercially avail-
able ELISA kits.
Results: Patients (41 females and 56 males, median age 74 years, range 41-
89) were 78.9% in Binet stage A, 11.6% in B, and 9.5% in C and were followed
for a median of 27.6 months, range 19-44. Quantitative real-time PCR revealed
that TLR4 gene expression was decreased (RQ=16.1+1.56) and TLR9

increased (RQ=2725+165) in all B-CLL patients versus controls (RQ=100).
Consistently, the percentage of CD19+ cells expressing TLR4 by cytofluorimet-
ric analysis was lower (1.70+0.2% versus 3.93+0.68%, P=0.004) and TLR9
greater (5.5+0.6% versus 1.39+0.31%, P=0.04) in patients compared to con-
trols. TLR4 reduction was more pronounced in advanced and multi-treated dis-
ease, and in patients with unmutated IgVH status and unfavorable cytogenet-
ic abnormalities. Univariate Cox regression model showed that patients with
reduced TLR4 gene expression had an increased risk of disease progression
(HR 4.6, 95% CI 1.8-11.6; P=0.001) (Figure1, upper panel), suggesting that an
impaired innate immunity identifies a subset of B-CLL patients with poor prog-
nosis. Interestingly, patients with reduced TLR4 gene expression had an
increased risk to develop autoimmune complications (P=0.02) (Figure1, lower
panel). Finally, TGF-β production by B cells was increased in patients who
thereafter developed autoimmune complications, compared with those that did
not (1092+158 versus 793+18 pg/mL, mean+SE, P=0.07).
Summary / Conclusion: Reduced expression of TLR4 in B-CLL patients cor-
relates with an advanced and multi-treated disease and is a risk factor for dis-
ease progression and development of autoimmune complications. Moreover,
B-lymphocytes from patients with autoimmunity produced high levels of TGF-
β. These findings suggest that interactions between the B cell receptor and
TLRs signaling, and an abnormal cytokine pattern play a critical role in the
maintenance of self-tolerance.

B1314
IMMUNE CO-STIMULATION (BY CD40L) IS NOT SUFFICIENT TO INDUCE
DIFFERENTIATION OF CLL B-CELLS INTO IMMUNOGLOBULIN SECRET-
ING CELLS
H GHAMLOUCH1*, H OULED-HADDOU1, A GUYART1, A REGNIER1, S
TRUDEL2, B ROYER3, B GUBLER2, J MAROLLEAU3
1Immunology, 2Molecular oncobiology, 3Hematology and Cell Therapy, CHU
Amiens - EA4666, Amiens, France

Background: B cell chronic lymphocytic leukemia (B-CLL) is a monoclonal pro-
liferation of CD5+ B lymphocytes blocked at a stage of differentiation. Howev-
er, the normal counterpart from which these cells evolve is still not identified.
Gene expression profiling and IGVH genes mutation status relate B-CLL cells
to memory B cells or to pre-germinal center B cells. In vitro, memory B cells
differentiate into plasma cell in CD40L differentiation system. Efficiency of this
system has not been studied on CLL B-cells. Previous study has shown that
phorbol myristate acetate (PMA) induces activation and differentiation of CLL
B-cells into Immunoglobulin secreting cells (ISC), however this differentiation
is not well characterized.
Aims: Thereby, in this study we have tried to answer three questions, the first,
how CLL B-cells behave following CD40L differentiation model? The second,
is antigenic stimulation necessary for the differentiation of CLL B-cells into
ISC? And the third, what can behaviour of differentiated CLL B-cells teach us
about their normal counterpart?
Methods: Therefore, CD19+ CD5+ CD38- B lymphocytes of 13 patients with
A-stage CLL were purified with a purity >98%, and then activated in vitro with
PMA or CD40L in the presence of a mixture of cytokines for four days. Cells
were washed and incubate in the presence of a second combination of
cytokines for three days. Morphological, phenotypic and molecular changes
were examined after 7 days of culture.

Results: Both stimulations resulted in dramatic phenotypic and molecular
changes in CLL B-cells. Surface expression of CD19, CD20, CD5, CD27 and
CD45 decreased whereas the expression of IgM, HLA-DR and CD25
increased. Unexpectedly, CD38 surface expression and mRNA was induced in
only 40% of cases. We also observed that the expression of CD138 mRNA was
induced in some cases. Transcriptions factors studied by quantitative RT-PCR
showed that immunophenotypical changes involved a decrease in the expres-
sion of B cell transcription factor PAX5, LEF1, BACH2, IRF8 and an increase
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in the expression of plasma cell markers BLIMP1, IRF4, XBP1s and ERN1.
Changes in transcription factor profile were confirmed by western blot. Impor-
tantly, Gas6, BATF and AID transcriptional expression were induced. Further-
more, we also observed that stimulated cells displayed proliferation and pro-
longed survival in culture. However, the difference between PMA and CD40L
stimuli was more evident at two levels, cell morphology and IgM secretion. Our
data show that only CLL B-cells stimulated by PMA can differentiate into ISC.
IgM secretion levels were highly significant in PMA differentiated cells while IgM
levels in CD40L treated cells were comparable to control condition. Morpholog-
ically, PMA differentiated cells developed plasmacytoid/plasma cell morpholo-
gy with an eccentric nucleus and a developed cytoplasm whereas CD40L treat-
ed cells resembled to that of activated lymphocytes.
Summary / Conclusion: All these results strongly suggest that CLL B-cells can
be driven to a more mature stage and that antigenic signals are critical for ISC
differentiation of these cells. Describing events and behaviour of malignant B
cells differentiation may be relevant for understanding the biology of B-cell
malignancies. Based on our data we speculate that memory B-cells cannot be
a normal counterpart of B-CLL.

B1315
IMMUNOGLOBULIN GENE REARRANGEMENTS IN ASIAN PATIENTS
WITH CHRONIC LYMPHOCYTIC LEUKEMIA
M Marinelli1*, I Del Giudice1, C Ilari1, I Della Starza1, S Bonina1, Y Kwong2, T
Chan2, K Wong3, A Guarini1, E Tse2, R Foà1
1Department of Cellular Biothecnology and Hematology, Sapienza University,
Rome, Italy, 2Department of Medicine, Queen Mary Hospital, Hong Kong Uni-
versity, 3Department of Pathology, Queen Elizabeth Hospital, Hong Kong, Hong
Kong

Background: Chronic lymphocytic leukemia (CLL) is the most common
leukemia in the Western world, with 4 new cases x 100,000 individuals per
year. In Asia this figure is 5-10 times lower and does not change in Asian resi-
dents in the US and their descendants. The underlying environmental and
genetic bases remain obscure. Limited data on Asian CLL seem to confirm the
prognostic impact of conventional biologic markers, while suggesting a differ-
ent distribution of immunoglobulin heavy chain variable (IGHV) gene families
in comparison with Western CLL.
Aims: To characterize IGHV-D-J rearrangements of a series of Asian CLL and
compare them with those in Caucasian CLL, focusing on gene family usage and
stereotype of the HCDR3 region.
Methods: A cohort of 77 untreated CLL patients fromHong Kong has been
analyzed. There were 57 men and 20 women, with a median age of63 years
(range: 43–94). Forty-five cases were in Binet stage A (58.4%), 17 in stage B
(22.1%) and 15 in stage C (19.5%). IGHV-D-J gene rearrangements were
sequenced and analyzed by the IMGT database (http://imgt.cines.fr). We eval-
uated: IGHV mutational status; IGHV-D-J gene usage; HCDR3 length and com-
position analyzed by the Clustal X software (http://www.clustal.org). The pub-
lished series by Agathangelidis A. et al (Blood 2012) on Caucasian CLL was
used as control.
Results: Of 77 Asian CLL patients, 32.5% and 67.5% harbored unmutated and
mutated IGHV genes, respectively. The most frequent IGHV families were:
IGHV3 (53.2%), IGHV4 (22.1%), IGHV1 (14.3%), IGHV5 (6.5%), IGHV2,
IGHV6, and IGHV7 (1.3% each). The most frequent IGHV genes were V3-7
(15.6%), V1-69 (7.8%), V5-51 (6.5%), V4-34 (6.5%), V3-74 (6.5%), V4-39
(5.2%), whilst V3-21 was very low (2.6%). Compared with Caucasian CLL the
frequency of V3-7 (P=0.0015), V3-74 (P=0.013), V5-51 (P=0.019) appeared to
be significantly higher. This different distribution does not seem related to the
higher proportion of mutated cases among Asians, as shown by a dedicated
analysis (V3-7, P=0.022; V5-51, P=0.001). Overall, the most frequent IGHV
genes employed by Caucasian CLL (V1-69, V4-34, V3-23, V3-33, V3-7, V4-39,
V3-30, V1-2, V3-48, V3-21), accounting for 62% of the total, are significantly
less represented (37/77, 48%, P=0.01) in Asian CLL. IGHD genes were iden-
tified in 76/77 sequences. Among them, the IGHD3 (42.1%) was the most fre-
quent followed by IGHD6 (19.7%), IGHD2 (11.8%), IGHD1 (11.8%), IGHD4
(9.2%), IGHD5 and IGHD7 (2.6% each), at variance from the frequency shown
by Caucasian CLL i.e. IGHD3>IGHD2>IGHD6>
IGHD5>IGHD1>IGHD4>IGHD7. Among IGHD genes, D3-10 (13.0%) and D3-
22 (13.0%) were the most recurrent. D5-18, displayed by 3/77 (4%) Asian CLL,
was never found among Caucasian cases (P=0.0001). No difference was found
in IGHJ families. Only 2.6% of Asian CLL carried known stereotyped receptors
(subset #59, subset #77) and no new subset has been identified so far.
Summary / Conclusion: Our data suggest a different frequency in IGHV and
IGHD gene usage in Asian CLL: IGHV4 genes were more represented than
IGHV1, although the frequency of V1-69 was similar.In addition, the frequen-
ciesof V3-7, V3-74, V5-51 genes werehigher than in Caucasian CLL. By extend-
ing this study to other collaborators in China, it will be possible to corroborate
this distinctive pattern, evaluate the frequency of known subsets and identify
potential new subsets among Asian CLL. Overall, these results may ultimate-
ly translate into pathogenetic hypotheses on Asian CLL.

B1316
ABERRANT EXPRESSION OF TOLL-LIKE RECEPTORS HIGHLIGHTS
IMMUNE DEREGULATION WITH SERIOUS CLINICAL CONSEQUENCES
IN CHRONIC LYMPHOCYTIC LEUKEMIA PATIENTS
K Giannopoulos1,2*, M Zajac1, P Wlasiuk1, W Tomczak2, K Skorka1, M Osiak3,
N Pajak3, A Piechnik1, J Zaleska1, M Grzywnowicz1
1Experimental Hematooncology Department, 2Hematooncology and BMT Unit,
3Medical University of Lublin, Lublin, Poland

Background: In CLL patients who suffer from recurrent infections the nonspe-
cific immune response could be continuously stimulated. The response of the
innate immune system could eliminate infectious agents and is crucial for devel-
oping pathogen-specific adaptive immunity mediated by B and T cells. Toll-like
receptors (TLRs) are responsible for host defense against pathogens by rec-
ognizing a wide variety of pathogen-associated molecular patterns. These
receptors regulate innate immunity and determine the polarization and function
of adaptive immunity. Triggering TLRs results in increased expression of inflam-
matory genes, which then play a protective role against various infections.
Functional TLRs are expressed in a most of tumors and suggest that activation
of tumoral TLRs induces the releasing of proinflammatory as well as immuno-
suppressive factors. This process increases the resistance of tumor cells to
cytotoxic lymphocyte assault and further results their escape from immune sur-
veillance. However, it has been suggested that the stimulation of TLRs
expressed on CLL cells could increase immunogenicity of tumor cells and thus
potentially contribute to the induction of tumor-specific immune response.
Aims: In the current study we performed comprehensive characterization of
expression pattern of TLR2, TLR7, TLR9 as well as splicing variants expres-
sion of TLR4 (TLR4(1), TLR4(3), TLR4(4)) in peripheral blood and bone mar-
row compartments/samples. Additionally, we assessed the protein expression
level of TLR 9 in independent group of 41 patients and evaluated its impact on
the treatment-free survival (TFS).
Methods: For 94 CLL patients samples qRT-PCR was performed. Expression
levels of TLR2, TLR7, TLR9, TLR4(1), TLR4(3) and TLR4(4) were assessed
and normalized against housekeeping gene GAPDH. The protein expression
of TLR9 was assessed using flow cytometry.
Results: We found that the expression of TLR7 and TLR9 were significantly
higher in CLL patients compared to healthy volunteers (HVs) and correlated with
prognostic factors such as CD38 and ZAP-70 expressions or IGVH mutation-
al status. In contrast, expression levels of TLR2, TLR4(1), TLR4(3), TLR4(4)
were decreased compared to HVs. TLR2, TLR7 and TLR9 possessed higher
expression in III and IV stages according to Rai classification. Moreover, pro-
tein expression of TLR9 strongly categorized patients for good and bad prog-
nosis. Patients with higher expression of intracellular expression of TLR9 have
significantly longer TFS than patients with lower expression of TLR9 (P=0.004).
While TFS in group with lower expression of TLR9 (below median expression
of 84.5%) was 8 months, in group with higher expression of TLR9 (above medi-
an expression of 84.5% ) was 57 months.
Summary / Conclusion: The mRNA expressions of TLR7 and TLR9 were sig-
nificantly higher in CLL patients compared to HVs, while the expressions of
TLR2, TLR4(1), TLR4(3) and TLR4(4) were decreased. The protein expression
level of TLR-9 was found to be associated with clinical outcome. Obtained data
suggest that TLR-9 might provide a prognostic value in CLL. Furthermore, high-
er expression of certain TLRs may manifest deregulation of immune system in
advanced stages of CLL.

B1317
IN VITRO EFFICACY OF PARA-NITRIC OXIDE DONATING ACETYLIC SAL-
ICYLIC ACID TOWARDS LYMPHOMA CELL LINES AND PRIMARY CHRON-
IC LYMPHOCYTIC LEUKEMIA CELLS HARBORING TP53 MUTATIONS OR
DELETION 17P.
S Krallmann1*, A Liakos1, H Flamme1, S Poll-Wolbeck1, M Krüger2, A
Berkessel2, M Hallek1, K Kreuzer1
1Department I of Internal Medicine | University at Cologne, 2Department of
Chemistry | University at Cologne, 50937 Cologne, Germany

Background: Chronic lymphocytic leukemia (CLL) is characterized by a
remarkable heterogeneity in the clinical course among patient subgroups with
distinct genetic characteristics. Some patients have a rapidly fatal disease
despite therapy, which is accompanied by the incidence of deletion of chromo-
some 17p and mutation of TP53. Non-steroidal anti-inflammatory drugs
(NSAIDs) possess anti-neoplastic activity in CLL. Moreover, nitric oxide donat-
ing derivatives of NSAIDs, most notably para-nitric oxide acetylic salicylic acid
(NO-ASA), show superior anti-neoplastic efficacy compared to their parent
compounds. The mechanism of the anti-neoplastic action is still not clarified.
Aims: Our main objectives were to determine whether NO-ASA is a specific
therapeutic substance in high risk CLL and to illuminate the mechanism of its
cytotoxic effect.
Methods: p-NO-ASA was synthesized by standard organic chemistry proce-
dures. Primary cells were isolated from peripheral blood of CLL patients or healthy
individuals. Further, the human B-cell lymphoma cell lines HT (B-cell non-Hodgkin
lymphoma, TP53 mutated), U2932 (treatment resistant B-cell lymphoma), GRAN-
TA-519 (relapsed high-grade B-non Hodgkin lymphoma, Cyclin D1 activation),
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JVM3 (B-prolymphocytic leukemia, expresses proto-oncogene Bcl2) and MEC-
1 (chronic B-cell leukemia, del17p) were used. Primary CLL cells with or without
TP53 mutation, selected cell-lines as well as PBMCs and B-cells of healthy vol-
unteers were tested in a luminometric assay (ATP content) after 24 h incubation
with p-NO-ASA. Caspase-dependency on the cytotoxic effect on CLL cells was
determined in a luminometric assay after 6 h drug-incubation as well as in
immunoblot analysis after 24 h drug-incubation. Impact on NFκB-pathway was
investigated via immunoblot analysis after 3 h drug-incubation.
Results: p-NO-ASA effectively reduced ATP content in the cell lines HT (LD50
9.20 µM), U2932 (LD50 4.81 µM) and JVM3 (LD50 3.33 µM). LD50 values were
comparable with those achieved for CLL cells from a mixed patient population
(LD50 4.34 µM). Primary CLL cells from TP53 mutated patients (n=5) showed
a slightly increased LD50 of 25.56 µM, which was still significantly lower than
that for healthy PBMCs (n=5) (LD50 63.72 µM). GRANTA-519 and MEC-1
were less sensitive (LD50 53.44 µM and 22.21 µM, respectively). In addition a
concentration-dependent activation of the caspase cascade could be shown via
luminometric assay as well as an apoptosis induction via western blot analy-
sis. Phosphorylation of the NFκB p65 subunit at Ser 536 was reduced by NO-
ASA around 58% (n=3), which implies an inhibition of NFκB pathway and a
reactivation of apoptosis protein p53.
Summary / Conclusion: p-NO-ASA shows potent reduction of ATP content in
cell-lines derived from treatment resistant cell lines featuring several bad prog-
nosis markers such as TP53 mutation or Bcl2 overexpression. Further, TP53
mutated patients are about three fold more sensitive towards p-NO-ASA treat-
ment as PBMCs derived from healthy individuals. The cytotoxic effect depends
on caspase-activation and might be influenced by inhibition of NFkB-pathway.
Hence, p-NO-ASA is worth further evaluation as a treatment for poor progno-
sis patients unresponsive to conventional CLL treatment regimens.

B1318
INCIDENCE AND PROGNOSTIC SIGNIFICANCE OF TCL-1 ONCOGENE IN
CHRONIC LYMPHOCYTIC LEUKEMIA
S Sachanas1*, D Rontogianni2, T Vassilakopoulos3, M Moschogiannis4, C Cal-
padakis5, X Yiakoumis1, M Kyrtsonis3, F Kontopidou3, A Dimitrakopoulou6, G
Levidou6, K Pinelopi6, PTsirkinidis1, H Papadaki5, P Panayiotidis3, M
Angelopoulou3, G Pangalis3
1Hematology, Athens Medical Center, Phychikon Branch, 2Pathology, Evangal-
ismos Hospital, 3Hematology, University of Athens, 4Hematology, Athens Med-
ical Center, Athens, 5Hematology, University of Crete, Iraklion, 6Pathology, Uni-
versity of Athens, Athens, Greece

Background: TCL1 oncogene has been shown to be highly expressed in most
B-cell tumors including CLL and contributes to the pathogenesis of CLL as a
regulator of signaling of B-cell receptor, directly involved in activation of kinase
cascade. Deregulation of this oncogene has implicated in the pathogenesis of
the aggressive form of B CLL. 
Aims: To evaluate TCL1 expression in a series of CLL patients (pts) and cor-
relate its activity with patients’ clinical and laboratory findings as well as other
prognostic factors and survival.
Methods: 97 pts diagnosed with CLL based on standard criteria were includ-
ed in this study. Baseline clinical and laboratory features were recorded. All pts
underwent bone marrow aspiration and biopsy at diagnosis. Analysis of the
IgVH mutational status as well as FISH for the detection of 11qdel and 17pdel
were performed also at diagnosis. TCL1 as well as ZAP70 expression were
evaluated by immunohistochemistry (IHC) using standard techniques in bone
marrow paraffin embedded sections in all pts.
Results: Patients’ median age was 60 years ( 30-85) with male predomi-
nance(56). According to Binet staging system, 79 pts (81%) had disease stage
A, 12 (12%) Β, and 6(6%) C 12 pts (12%) presented with splenomegaly and 4
had B-symptoms. Increased LDH values had 15/93 pts, abnormal β2microglob-
uline 18/45, while 15 presented with rapid lymphocyte duplication time. Thirty-
two (33%) had nodulal pattern of bone marrow infiltration while 32 (33%),
10(10%) and 24(25%) interstitial, diffuse and mixed pattern respectively. IgVH
mutational analysis was performed in 55(57%) pts and 23/55 were unmutated.
FISH analysis for 11q del and 17p del were evaluated in 44 and 48 pts respec-
tively. In 3 pts 11q del was detected while 4 pts were positive for 17p del and
45 pts were ZAP70 (+). Fifty-nine pts (61%) were TCL1 positive. Male patients
tended to present with higher TCL1 positivity compared to female ones [38 out
of 56 (68%) male disclosed TCL-1 positivity against 21/41 females (51%) (
p:0.097)]. TCL-1 expression was higher in ZAP-70(+) pts compared to ZAP-70(-
) and this difference was statistically significant [39/45 (87%) ZAP70 (+) pts
were TCL1(+) against 20/52 (39%) ZAP(-) (P<0.001)]. Further on, unmutated
CLL patients presented with higher TCL-1 expression. Analytically, 19/23 (83%)
unmutated pts expressed TCL1 against 14/32 (44%) mutated pts (P=0.004).
TCL1 expression was more frequent in pts with non nodular pattern of bone
marrow infiltration. Median Treatment Free Interval (TFI) was132 months, 7-
year TFI was 51% and 10-year overall survival was 71% (median not reached).
TCL-1(+) patients had marginally lower 7-year TFI(45% vs. 65%, P=0.09). No
differences in overall survival were observed between TCL1 (+) and TCL1(-)
patients (P=0.38).
Summary / Conclusion: TCL1 expression correlates with adverse prognos-
tic factors in CLL such as ZAP70 and IgVH unmutation status and could be an

additional easily applicable, reliable and reproducible marker for the disease.
TCL-1(+) patients tend to have shorter TFI compared to TCL-1(-) patients

B1319
COMBINED PATTERNS OF IGHV REPERTOIRE AND CYTOGENETIC/MOL-
ECULAR ALTERATIONS IN MONOCLONAL B LYMPHOCYTOSIS VERSUS
CHRONIC LYMPHOCYTIC LEUKEMIA
A Henriques1, A Rodriguez-Caballero2, W Nieto2, A Langerak3, I Criado2, Q
Lécrevisse2, M González4, M Pais1, A Paiva1, J Almeida2, A Orfao2*
1Blood and Transplantation Center of Coimbra, Coimbra, Portugal, 2Cancer
Research Center, Salamanca, Spain, 3Erasmus Medical Center, Rotterdam,
Netherlands, 4University Hospital of Salamanca, Salamanca, Spain

Background: Chronic lymphocytic leukemia (CLL)-like monoclonal B lympho-
cytosis (MBL) with (MBLhi) or without (MBLlo) absolute B-lymphocytosis pre-
cedes most CLL cases, the specific determinants for malignant progression
remaining unknown. 
Aims: To investigate the potential existence of unique cytogenetic/molecular
profiles associated with specific IGHV repertoires which could confer an
increased risk of progression from MBL to CLL.
Methods: Simultaneous analysis of well-known abnormalities of chromosomes
11, 12, 13, 14 and 17 in CLL-like cells by iFISH and molecular pattern of
rearrangements of IGHV genes of both MBL and CLL cases.
Results: Our results based on 78 CLL-like MBL and 117 CLL clones from 166
subjects living in the same geographical area and whose written informed con-
sents were obtained; show the existence of three major groups of clones with
distinct but partially overlapping patterns of IGHV gene usage, IGHV mutation-
al status and cytogenetic alterations. These included a group enriched in MBL-
lo clones expressing specific IGHV subgroups (e.g. VH3-23) with no or isolat-
ed good-prognosis cytogenetic alterations, a second group which mainly con-
sisted of clinical MBLhi and advanced stage CLL with a skewed but different
CLL-associated IGHV gene repertoire (e.g. VH1-69), frequently associated
with complex karyotypes and poor-prognosis cytogenetic alterations, and a
third group of clones with intermediate features. 
Summary / Conclusion: These findings suggest that the specific IGHV reper-
toire and IGHV mutational status of CLL-like B-cell clones may modulate the
type of cytogenetic alterations acquired, their rate of acquisition and/or poten-
tially also their clinical consequences.
Further studies investigating the IGHV gene repertoire of MBLlo clones in dis-
tinct geographic areas and microenvironments, may shed light on the role of
some antigen-binding BCR specificities contributing to clonal evolution.

B1320
VEGF AND BFGF SINGLE-NUCLEOTIDE POLYMORPHISMS IN CHRONIC
LYMPHOCYTIC LEUKEMIA: IMPACT ON SUSCEPTIBILITY 
S Garcia1*, B Pineda1, E Tormo1, P Rodrigues1, A Teruel2, B Navarro2, M Terol2,
P Eroles1
1Institute of Health Research INCLIVA, 2Hematology-Oncology, Clinical Hos-
pital, VALENCIA, Spain

Background: B-cell chronic lymphocytic leukemia (B-CLL) is a heterogeneous
disease with a highly variable clinical outcome. Recent studies have identified
a number of different molecular prognostic markers (including mutational sta-
tus of the IgVH gene, ZAP70 and CD38 expression) that allow to discriminate
patients in prognostic subgroups. However, different expression patterns of
angiogenic factors as VEGF, VEGFR1 and bFGF have been related with B-CLL
susceptibility and treatment requirements. 
Aims: We have analyzed the polymorphisms: -710 C/T in VEGFR1, rs1109324,
rs1547651, rs3025039 (936C/T) and rs833052 in VEGF and rs1449683 (223
C/T) in bFGF in order to determine the possible association with susceptibility
in B-CLL.
Methods: Peripheral blood samples from 224 B-CLL patients and 476 healthy
controls were genotyped using probes TaqMan SNP Genotyping Assays. Sam-
ples were providing from the Hospital Clinic of Valencia. Four SNPs in the
VEGF gene, one SNP in the bFGF gene and one SNP in the VEGFR1 gene
were evaluated. Statistical analysis was performed using SNPStats program
(Catalan Institute of Oncology) and Fisher’s exact test was applied to evaluate
the significance. 
Results: We have observed an increased frequency of the T allele in the
rs1449683 SNP [OR 1.62 (95% CI: 0.98-2.66) p-value =0.063] and in the
rs1547651 SNP [OR 0.72 (95% CI: 0.51-1.03), p-value=0.072] in our B-LLC
patients when compared to control subjects. Moreover we observed that T
allele carriers of rs3025039 (VEGF) have a significant protective effect concern-
ing this disease [OR 0.59 (95% CI: 0.39-0.89) p-value=0.009].
Summary / Conclusion: Our data indicate an increased frequency of the T
allele in polymorphisms rs1449683 (bFGF) and rs1547651 (VEGF) in the group
of patients, which possibly account for the individual susceptibility to develop
B-CLL. On the other hand the data provided suggest that the T allele of VEGF
rs3025039 is likely important genetic marker of susceptibility to B-CLL.
Further studies regarding the role of pro-angiogenic markers in B-CLL would
be beneficial to help elucidate pathogenic pathways in this disease.
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B1321
ASSOCIATION BETWEEN THE MDM2 SNP309 POLYMORPHISM AND
CLINICAL OUTCOME IN CHRONIC LYMPHOCYTIC LEUKEMIA PATIENTS
WITH UNMUTATED IGHV GENES
N Bilous1*, I Abramenko1, AChumak1, Z Martina2, I Kryachok3, I Filonenko4, J
Gusachenko4
1Clinical Immunology, 2Hematology, National Research Center for Radiation
Medicine, 3Chemotherapy, National Cancer Institute, Kiev, 4Hematology, Polta-
va Regional Hospital, Poltava, Ukraine

Background: Data concerning prognostic significance in chronic lymphocytic
leukemia (CLL) of the single nucleotide polymorphism 309T>G polymorphism
in the promoter region of the MDM2 gene (SNP309) are still controversial (Wil-
lander et al., 2010; Asslaber et al., 2010; Kaderi et al., 2010; Zenz et al., 2010).
Aims: To evalute impact of the MDM2 SNP309 polymorphism in CLL progno-
sis.
Methods: The study of the MDM2 SNP309 polymorphism was performed in
231 CLL patients (178 males and 53 females). Median duration of follow-up peri-
od was 62.4 months. The following patient characteristics were analyzed: clin-
ical data at diagnosis, time-to-treatment period (TTT), progression-free survival
(PFS), overall survival (OS), immunoglobulin heavy chain variable (IGHV) gene
mutation status. Polymerase chain reaction with restriction of product reaction
by MspAI was used. Statistical analyses were performed using SPSS 13.0 for
Windows.
Results: The distribution of the SNP309 genotype in observed patients was as
follows: T/T carriers, n = 110 (47.6%); T/G carriers, n = 96 (41.6%); and G/G
carriers, n = 25 (10.8%), that was comparable with other CLL cohorts
(Gryshchenko et al., 2008). CLL patients with G/G genotype vs T/T+T/G genes
were more likely to have an advanced stages (B or C according to the Binet
classification) at the moment of diagnosis 72% vs 49%; P=0.03), shorter TTT
period (medians 5 and 14 months correspondingly; P=0.035) and PFS (medi-
ans 30 and 50 months correspondingly; P=0.024), and a tendency to shorter
OS (medians 61 and 98 months correspondingly; P=0.099) regardless the
IGHV gene mutation status. Any significant differences in these parameters
were found in CLL patients with mutated IGHV genes. Impact of the SNP309
genotype was found in CLL patients with unmutated IGHV genes only. Name-
ly, 18.8% of CLL patients, carriers of G/G genotype, had A stage at the moment
of diagnosis comparing with 43.4% patients among carriers of T/T+T/G geno-
types (P=0.024). Medians of survival parameters in CLL patients with unmutat-
ed IGHV genes were as follows: TTT period 3 months in G/G carriers vs 10
months in T/T+T/G carriers (P=0.04); PFS 24 months in G/G carriers vs 45
months in T/T+T/G carriers (P=0.002); and OS 43 months in G/G carriers vs
86 months in T/T+T/G carriers (P=0.005).
Summary / Conclusion: The MDM2 SNP309 polymorphism may be an addi-
tional unfavorable prognostic marker for CLL patients with unmutated IGHV
genes.

B1322
COMPARISON OF DIFFERENT RQ-PCR DESIGN STRATEGIES FOR MIN-
IMAL RESIDUAL DISEASE EVALUATION IN LYMPHOPROLIFERATIVE DIS-
ORDERS: CORRELATION BETWEEN IMMUNOGLOBULIN GENE MUTA-
TION LOAD AND RQ-PCR PERFORMANCE
I Della Starza1*, M Cavalli1, I Del Giudice1, D Barbero2, B Mantoan2, A Guari-
ni1, R Foà1, G Gaidano3, M Ladetto2, L Monitillo2
1Cell Biotechnologies and Hematology, Sapienza University, Rome, 2Molecu-
lar Biotechnologies and Health Sciences, University of Turin, Turin, 3Division
of Hematology, Department of Translational Medicine, Amedeo Avogadro Uni-
versity of Eastern Piedmont, Novara, Italy

Background: Minimal residual disease (MRD) evaluation in B-cell acute lym-
phoblastic leukemias (ALL) and chronic lymphoproliferative disorders (B-CLD)
requires the identification at the time of diagnosis of patient-specific molecular
targets, i.e. immunoglobulin heavy chain (IGH) genes, on which primers and
probes are constructed, and used to monitor MRD during the follow-up.
Aims: In the context of the MRD network of the Fondazione Italiana Linfomi
(FIL), we compared two different approaches for the design of specific
primers/probes for RQ-PCR, to assess their applicability, specificity and sensi-
tivity for the MRD evaluation of B-CLD characterized by a variable mutational
load of IGH genes.
Methods: A total of 25 samples of peripheral blood or bone marrow mononu-
clear cells from patients with chronic lymphocytic leukemia (CLL) (n=18) or
mantle cell lymphoma (MCL) (n=7), were analyzed and sequenced to identify
the functional germline V-D-J segment and the IGH mutation load, at the time
of diagnosis. RQ-PCR quantitative analysis was performed using specific
primers/probes generated with two design strategies, whose difference main-
ly consists in the positioning of the primers/probes on the V-D-J regions. In one
method (method 1), the sense and antisense primers, both patient-specific,
are positioned on the CDR2 and the CDR3 regions, respectively, while the
probe is placed on the FR3 (Voena et al, Leukemia 1997); in the other (method
2), the sense primer, the only patient-specific, is positioned on the CDR3 region
and the antisense primer together with the probe, both in germline configura-
tion, on the FR4 region, where a portion of the JH is included. Method 2 derives

from the European Study Group guidelines on MRD detection for ALL.
Results: Based on the IGHV mutation analysis, 22/25 (88%) samples carried
>2% mutations and were classified as mutated; 20/25 (80%) samples showed
a mutation load >5%. IGHJ genes showed a percentage of mutations between
0 and 29.41%, with a median value of 10.42%. 21/25 (84%) samples carried
>2% mutations and 18/25 (72%) showed a mutation load >5%. 92% (n= 23) of
samples resulted evaluable using the method1, while 24% (n= 6) were evalu-
able with the method 2. Samples evaluable by both methods were 20% (n= 5),
while samples evaluable with at least one method were 96% (n= 24). The poor
performance of the method 2 was evident in the present series, enriched of
mutated IGHV/J cases; on the contrary, selecting a CLL series with a germline
IGHV/J configuration, the method 2 was successful in 21/23 cases (91%). Nev-
ertheless, we could not find a specific mutation load of the IGHV/J region above
which the RQ-PCR performance failed.
Summary / Conclusion: IGH genes mutations in B-CLD are a phenotypic mark-
er which influences the analysis. In this context, the success or failure of RQ-PCR
are strongly influenced by both the positioning of the primers/probes and their
specificity i.e. the method 1 is based on 2 patient-specific primers, while the
method 2 on one patient-specific and one germline. However, it was not possi-
ble to identify a specific mutation load determining the RQ-PCR failure. There-
fore, it is necessary to reformulate the molecular strategies to evaluate MRD
according to the B-cell receptor features of the disease investigated.

B1323
IMPACT OF THE BIOLOGICAL AND CLINICAL FEATURES OF THE DIS-
EASE ON THE REAL LIFE OF THE CLL PATIENTS. A RETROSPECTIVE
SINGLE CENTRE STUDY.
F Autore1*, B Vannata1, I Innocenti1, M Tarnani1, L De Padua1, F Santini1, P
Chiusolo1, F Sora1, T Za1, S Bellesi1, P Bulian2, V Gattei2, D. Efremov3, S Sica1,
G Leone1, L Laurenti1
1Hematology, Catholic University of Sacred Heart, Rome, 2Clinical and Exper-
imental Oncohematology Unit, IRCCS Centro di Riferimento Oncologico,
Aviano, 3Molecular Hematology, International Center for Genetic Engineering
& Biotechnology, Monterotondo Scalo, Italy

Background: Chronic Lymphocytic Leukemia (CLL) is the most common lym-
phoproliferative disorder of the elderly population in Western countries. Clini-
cians collect many clinical and biological data useful for prognosis and manage-
ment of the disease. No comprehensive data on epidemiological, clinical and
biological characteristics and evolution of the B-CLL population are available
in a single centre analysis.
Aims: This retrospective study has the purpose to analyse demographic, clin-
ical and biological characteristics of our B-CLL population, diagnosed and fol-
lowed at Hematology Institute of Catholic University of Rome.
Methods: From our database consisting of 507 diagnoses during the last 15
years, we excluded 105 patients previously treated in other centre or referred
to our centre for consultancy. Thus we selected 402 patients affected by B-CLL
diagnosed from January 1997 to December 2011 and followed until December
2012. The diagnosis of B-CLL was made according to criteria from the Nation-
al Cancer Institute. For each patient in the database we reported clinical and
biological features at diagnosis, comorbidities, any relevant clinical condition
developed during the B-CLL history, time to progression (TTP), time to treat-
ment (TTT), overall survival (OS) and cause of death.
Results: We recorded a mean of 27 B-CLL diagnosis per year.The median
age at diagnosis was 66 years (range 35-89 years) with a ratio M:F of 1.68:1
(249 males, 153 females). The Binet stage was A in 286 patients (71.1%), B in
82 pts (20.4%) and C in 34 pts (8.5%). The median value of absolute lympho-
cyte count was 10.100 lymphocytes/mmc (range 1000 to 312.000). Fifty-four
patients (13.4%) were diagnosed as Monoclonal B lymphocytosis because
clonal lymphocytes were less of 5000/mmc. Positivity of biological parameters
was detected for ZAP-70 in 133 pts (36.0%), for CD38 in 94 pts (24.9%), for
CD49d in 71 pts (40.6%) and for CD69 in 35 pts (26.1%). Fish analysis was per-
formed in 364 patients: del(13q14) resulted in 97 pts (26.6%), +12 in 52 pts
(14.3%), del(11q22) in 30 pts (8.2%) and del(17p13) in 23 pts (6.3%). The
analysis of the IgVH mutational status showed 200 pts (60.1%) mutated and
133 pts (39.9%) unmutated. 
Analysing the time dependent outcomes, the median TTP was 4 years with 220
patients who showed progressions (63%), the projected rate of progressions
at 5-years and 10-years was 57% and 76% respectively. The median TTT was
5 years:193 patients (55%) were treated in our series; 51% of all patients were
untreated at 5 years and 32% after 10 years. All 34 patients lost at follow-up
were considered censored and excluded by the analysis for OS (median obser-
vation time of 5 years). At last follow-up (December 2012) ninety-six patients
were dead (28%); median overall survival was 14 years: 56% of the deaths due
to B-CLL, 31% to extra-haematological diseases (especially neoplasia, cardio-
vascular and respiratory diseases), 8% to infections and 4% undetermined.
The 5 and 10-year OS was 86% and 68% respectively. Most of the deaths
seem to be related to CLL: among the extra-haematological deaths only 13%
did not experience progression. ZAP-70, del(17), unmutated-IgVH, beta-2-
microglobulin and CD49d identified a group of patients with  significantly short-
er TTP and OS, while CD38, del(11) and CD69 only for TTP.
Summary / Conclusion: By comparison with the data reported in the literature,
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our cohort is representative of the B-CLL population. A comprehensive char-
acterization of the clinical features and these standard biological prognostic
parameters of the disease is essential to allow to the clinicians the best man-
agement of the patients.

B1324
COMPARISON OF THE PI3K-DELTA INHIBITORS TGR-1202 AND GS-1101
IN INDUCING CYTOTOXICITY AND INHIBITING PHOSPHORYLATION OF
AKT IN CLL CELLS IN VITRO
D Friedman1*, M Lanasa1, D Brander1, S Allgood1,2, E Davis1,2, H Miskin3, S
Viswanadha4, S Vakkalanka5, J Weinberg1,2
1Duke University Medical Center, 2Durham VA Medical Center, Durham, 3TG
Therapeutics, Inc., New York, United States, 4Incozen Therapeutics Pvt. Ltd.,
Hyderabad, India, 5Rhizen Pharmaceuticals S A, La Chaux-de-Fonds, Switzer-
land

Background: The PI3K pathway is a central pro-survival mechanism in chron-
ic lymphocytic leukemia (CLL). Expression of the delta isoform of PI3K is large-
ly restricted to lymphocytes with in vitro inhibition inducing CLL cell apoptosis
and death. Clinical evaluation of PI3K-δ inhibitors, such as GS-1101, has been
promising, with responses seen in Rel/Ref CLL patients (pts). TGR-1202 is a
novel PI3K-d specific inhibitor previously demonstrated to inhibit Akt phospho-
rylation and induce apoptosis in B-cell lymphoma cell lines. 
Aims: Given the efficacy of other PI3K-δ inhibitors observed in CLL, we
assessed the ability of TGR-1202 to induce cytotoxicity and apoptosis, and
inhibit Akt phosphorylation in primary CLL lymphocytes.
Methods: We collected blood from consented CLL pts seen at the Duke Cen-
ter for CLL and enrolled in IRB approved protocols at the Duke University and
Durham VA Medical Centers. CLL lymphocytes were isolated using negative
selection ( > 95% purity). Primary CLL cells were incubated with serial dilutions
of TGR-1202 or GS-1101 for 48 hours and tested for apoptosis by activated cas-
pase-3 and 7AAD staining measured by flow cytometry. After 72 hours of incu-
bation, CLL cells were evaluated for cytotoxicity using the colorimetric MTS
reagent. Phosphorylated Akt (S473) was measured by flow cytometry after one
hour of incubation with either compound and ten minutes of incubation with anti-
IgM or anti-IgD. Akt phosphorylation was quantified by median fluorescent
intensity (MFI).
Results: We evaluated TGR-1202 and GS-1101 in CLL lymphocytes collect-
ed from 7 pts. Five had mutated IGHV, 5 had 13q deletion or normal cytoge-
netics determined by FISH, 3 were ZAP-70 negative, and 7 were CD38 nega-
tive. IgM expression ranged between 13% and 90%, whereas IgD expression
was uniformly elevated. Both TGR-1202 and GS-1101 significantly induced
apoptosis (caspase-3+/7AAD+) and cytotoxicity in a dose-dependent manner
in concentrations between 0.1 and 25.6 µM (P<0.05 in pairwise Wilcoxon
signed rank tests). There was no significant difference observed between the
compounds in terms of induction of apoptosis or cytotoxicity at any of the con-
centrations tested (0.1 – 25.6 µM) except 0.4 µM, where GS-1101 induced
more apoptosis and cytotoxicity (median of 18.6 vs. 13.7% caspase-3+/7AAD+;
median of 55.2 vs. 48.6% cytotoxicity, P=0.03 for both, Wilcoxon signed rank
test).  Incubation with anti-surface immunoglobulin significantly induced Akt
phosphorylation compared to media alone (median MFI 1011.5 and 369,
respectively, P=0.03, Wilcoxon rank sum test). The addition of either TGR-
1202 or GS-1101 significantly abrogated this effect (P=0.03 for 0.1, 0.4, and 1.6
µM, Wilcoxon rank sum test) and returned Akt phosphorylation to baseline (P>
0.05 comparing drug treatment to media control, Wilcoxon rank sum test).
Summary / Conclusion: TGR-1202 is a potent PI3K-δ inhibitor that suppress-
es Akt phosphorylation and induces apoptosis-dependent cytotoxicity in primary
CLL lymphocytes. These effects are comparable to those seen with GS-1101.
Differences seen at the 0.4 µM concentration were not observed at higher or
lower concentrations. Given the improved selectivity for the delta isoform of
PI3K seen with TGR-1202 compared to GS-1101, these results suggest that
TGR-1202 may have benefit in treating CLL while inducing fewer off-target
effects and toxicities. Additional in vitro studies in high risk cytogenetic CLL
patient samples are underway. TGR-1202 is currently being evaluated in a
Phase I clinical trial in patients with hematologic malignancies.

B1325
POLYMORPHISM OF APOPTOSIS REGULATORY AND GROWTH FACTOR
GENES IN PATIENTS WITH CHRONIC LYMPHOCYTIC LEUKEMIA
D Karimov1*, B Bakirov2, I Poddubnaya3
1Institute of occupational medcine and human ecology, 2Bashkir State Medical
University, Ufa, 3Russian Medical Academy for Postgraduate Education,
Moscow, Russian Federation

Background: Introduction  
Chronic lymphocytic leukemia (CLL) is an oncohematological disease of the
lymphatic tissue which is characterized by accumulation of lymphocytes in the
peripheral blood, bone marrow and lymph nodes. CLL has a B�cell origin and
is the most common type of all leukemias in adults.
Characteristic clinical symptoms of CLL include anemia, thrombocytopenia,
enlargement of lymph nodes and hepatosplenomegaly. It has been established

that at the time of diagnosis such symptoms appear to be absent in approxi-
mately 40% of patients. In most cases CLL is diagnosed in the later stage
safter the development of complications. Thus, the important task of oncohe-
matology is to determine the prognostic criteria and to assess the risk for the
development of the disease at the earliest stages possible.
Like any other oncological process, CLL is most commonly caused by the dis-
order of apoptosis (tumor necrosis factor�α (TNFA), main p53 protein regula-
tor (MDM2), proapoptotic protein (BAX) and by interferences with cell prolifer-
ation control (vascular endothelial growth factor (VEGF), basic fibroblast growth
factor (bFGF)). 
Aims: The purpose of this study was to make a comparative analysis of poly-
morphic loci of TNFA gene (�308G>A), BAX gene (�248G>A), MDM2 gene
(309T>G), VEGF gene (936C>T) and bFGF gene (773C>T) in patients with
CLL and healthy individuals from Bashkortostan Republic. The study also aimed
to search for possible associations of polymorphic variants of these genes
related to the development of CLL.
Methods: Molecular and genetic analysis of DNA samples was performed in
329 persons, all residents of the Bashkortostan Republic. The group of patients
with CLL included 133 patients hospitalized to the hematology unit of the
Republican Clinical Hospital of the Ufa city (2008�2010). All patients were
selected at random. Clinical examination of the patients was carried out by
hospital doctors and combined essential and optional methods of examina-
tion. DNA samples were isolated from lymphocytes of the peripheral venous
blood by the method of phenol�chloroform extraction. The polymorphic loci
were studied by the method of polymerase chain reaction (PCR) of DNA syn-
thesis. Mathematical processing of the results was performed with the use sta-
tistical programs BIOSTAT.

Results: In the group of patients with CLL the GG�genotype was significant-
ly more common than that compared with the control group (82 and 65%
respectively, χ2= 10.67, P=0.002). The frequency of G�allele of polymorphic
locus�308G>A of TNFA gene in patients with CLL was higher than the corre-
sponding result in the control group (91 and 81% respectively, χ2= 10.41,
P=0.002). The comparative analysis of the frequencies of polymorphic variants
of locus�248G> A of BAX gene revealed significant differences in GG�geno-
type, which accounted for 74.30% in CLL patients and 46,30% in the control
group (χ2= 16.25, P=0.001). Analysis of the polymorphic locus 309T>G of
MDM2 gene revealed that the frequency of G�allele in patients with CLL was
46% compared to 37% in healthy individuals (χ2= 4.14, P=0.042; OR = 1.47;
95% CI: 1.03�2.11).
Comparison of genotype and allele frequencies of polymorphic locus 936 C>T
of VEGF gene in patients with CLL and in the control group did not reveal any
significant differences. TT genotype frequency of polymorphic locus 773C>T
of bFGF gene was higher in the control group than that in the group of patients
(40.65% vs. 56.44%, χ2= 4.92; P=0.027). In contrast, the allele T was more fre-
quent in the group of patients (35.00% vs. 25.25%, χ2= 4.48, P=0.03).
Summary / Conclusion: Thus, as a result of the study the following risk mark-
ers for CLL have been identified: GG�genotype of the polymorphic locus
�308G>A of TNFA gene (OR = 2.46), GG� genotype and G�allele of the poly-
morphic locus�248G>A of BAX gene (OR =3,35; OR =3,07, respectively),
G�allele of the polymorphic locus 309T>G of MDM2 gene (OR = 1.47), allele
T of the polymorphic locus 773C>T of bFGF gene (OR = 1.57).

B1326
FACTORS THAT MAY INFLUENCE THE KINETICS OF B LYMPHOCYTE
DEPLETION IN RELAPSED CLL PATIENTS TREATED WITH OFATUMUM-
AB – A SINGLE CENTRE EXPERIENCE 
A Dagorne1*, J Ianotto1, Y Renaudineau2,3, C Berthou1,3, A Tempescul1,3
1Clinical Hematology, 2Laboratory of Immunology, 3EA2216, Teaching Hospi-
tal Brest, Brest, France

Background: Chronic lymphocytic leukemia (CLL) is the leading cause of
leukemia in Western countries  and preferentially affects men after age of 65s.
The advent of monoclonal antibodies has led to a more effective management
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of this disease. Ofatumumab is an anti-CD20, second-generation  humanized
monoclonal antibody with anti-tumor activity mainly dependent on complement.
The activation of the classical complement pathway is assumed as a key mech-
anism of B cell depletion.
Aims: We conducted a retrospective, monocentric, cohort study, to character-
ize the kinetics of C4 and C3 fractions of complement during treatment with Ofa-
tumumab for relapsed, refractory CLL. We also analysed the phenotype of
FcgammaR3 and the impact on leukaemia cell depletion.
Methods: Between 2009 and 2011 we identified12 patients treated with Ofatu-
mumab for a relapsed CLL. We analyzed complement data from blood assays:
C4 fragments for the classical pathwayand the C3fragments for alternative path-
way activation, data available for 7 patients.A patient had 2 courses of Ofatumum-
ab, a year apart, thanks to an excellent initial, therapeutic response.We also col-
lected the phenotype of FcgammaR3 (CD16) and we then analyzed, based on
the phenotype, objective responses and the kinetics of blood leukemic cell deple-
tion, by flow cytometry (double staining CD19, CD5).
Results: Of the7 patients analyzed for complement fragments, 5 patients
obtained a biological response.We identified 3 complete remissions and 2 par-
tial remissions. Patients who had a biological response had a strong activation
of the classical complement pathway (C4). The alternative complement (C3)
pathway is not enabled for any patient. The initial values and the variations dur-
ing the treatment of C4 fragment does not influence complement activation or
the response to ofatumumab.
We identified 4 patients with a VF and 8 with a FF phenotype of CD16. Of the
4 patients VF,2 patients presented an objective response: complete response
and partial response. All the FF phenotype patients had a response: 3 patients
had a complete remission and 5 patients had a partial remission. The kinetics
of the response is quite variable, weidentified 3 early complete responses, from
the second cycle of Ofatumumab and a later response, after the 6th Ofatu-
mumab perfusion. Partial responses obtained in the VF group stabilized after
the fourth infusion of Ofatumumab, those of the FF group had continued beyond
, arriving to stabilization during the monthly (maintenance) perfusions.
Summary / Conclusion: This descriptive analysis of our cohort confirm the fact
that Ofatumumab has cytolytic activity by complement activation. The Ofatu-
mumab will activate the classical pathway of complement; the alternative path-
way is not involved in any of the biological response.The values of C4 does not
influence complement activation or responseto Ofatumumab. The descriptive
analysis also highlights differences between patients treated with Ofatumum-
ab for relapse CLLby looking to FcɣRIII receptor phenotype (CD16): VF com-
pared to FF.Interestingly, response rate is moreimportant and kinetics of the
response more pronounced into the FF group Our data suggests that ADCC
may be influenced by the phenotype of CD16 (VF / FF).Further, larger stud-
iesare required to confirm these observations.

B1327
POSSIBLE MODIFYING ROLE OF PDE4D SNP83 POLYMORPHISM FOR
IGHV REPERTOIRE IN CLL PATIENTS
G Pleskach1*, N Bilous1, I Abramenko1, A Chumak1
1Clinical Immunology, National Research Center for Radiation Medicine, Kiev,
Ukraine

Background: T cells are important component of microenvironment for chron-
ic lymphocytic leukemia (CLL) B-cells and may influence on their activation, pro-
liferation and apoptosis (Stevenson, Caligaris-Cappio, 2004). Type 4 phospho-
diesterases (PDE4), expecially PDE4D, are critical regulators of T-cell activa-
tion (Peter et al., 2007).Opposite, expression of PDE4D isoforms in B-CLL cells
decreased (Peiro et al., 2011). Genetic variation in PDE4D family members
are associated with some clinical disorders, while a functional relevance for any
of these single nucleotide polymorphisms (SNPs) and distribution in CLL have
not been reported so far.
Aims: To evaluate the distribution of the PDE4D SNP83 genotypes in CLL
patients depend on mutational status of immunoglobulin heavy chain (IGHV)
genes.
Methods: The study of the PDE4D SNP83 polymorphism and IGHV gene
mutation status was performed in 171 CLL patients and 271 age- and sex-
matched controls (only SNP83). Polymerase chain reaction with restriction of
product reaction by TaiI was used for the PDE4D SNP83 polymorphism. IGHV-
D-J rearrangements were amplified according to the BIOMED-2 consortium
rules (van Dongen et al., 2003).
Results: The distribution of the SNP83 genotypes in CLL patients was as fol-
lows: T/T carriers, n = 60 (35.1%); T/C carriers, n = 77 (45.0%); and C/C carri-
ers, n = 34 (19.9%). The frequencies of the SNP83 genotypes were not signif-
icantly different in CLL patients and controls: T/T carriers, n = 93 (38.1%); T/C
carriers, n = 115 (47.5%); and C/C carriers, n = 34 (14.0%); P=0.287. CLL
patients with T/T genotype comparing with T/C and C/C carriers were more like-
ly to have mutated IGHV genes (T/T genotype - 50.0%; T/C genotype -62.3%;
C/C genotype - 71.7; P=0.076) and expressed mutated IGHV4 gene family
(T/T genotype - 50.0%; T/C genotype - 42.9%; C/C genotype - 7.1; P=0.006).
Expression of IGHV3-21 gene was lower in T/T+T/C carriers comparing with
C/C carriers (3.6% and 11.7%, correspondingly; P=0.04).
Summary / Conclusion: Our preliminary data showed a possible modifying
role of PDE4D SNP83 polymorphism for IGHV repertoire in CLL patients.

B1328
CELL SURFACE CD20 ANTIGEN EXPRESSION ANALYSIS IN CHRONIC
LYMPHOCYTIC LEUKEMIA
A Giordano1*, P Curci1, R Rizzi1, T Perrone1, M Delia1, A Mestice1, G Nardel-
li1, I Di Tardo1, G Specchia1
1Hematology, AZIENDA OSPEDALIERO UNIVERSITARIA POLICLINICO
CONSORZIALE BARI, Bari, Italy

Background: Chronic lymphocytic leukemia (CLL) is an heterogeneous dis-
ease with variable outcome. The identification of factors that could predict the
clinical course of CLL is a crucial objective. Flow cytometry makes it possible
to evaluate malignant B cell immunophenotypic characteristics and study impor-
tant prognostic factors, such as either CD38 or ZAP 70 expression.
Aims: We investigated the relationship between immunophenotypic variables
such as the CD20 intensity of expression and clinical outcome in CLL. Corre-
lation between time to progression, measured as the time elapsed between
diagnosis and first treatment, was addressed.
Methods: We retrospectively evaluated 102 patients (pts) with de novo CLL
treated at the University Hospital of Bari (Italy) between April 2006 and Febru-
ary 2011. At diagnosis all pts were studied for clinical characteristics and periph-
eral blood multicolor flow cytometric analysis. The intensity of CD20 Antigen
expression was analyzed by means of flow cytometry. A cut-off of 70% was con-
sidered to define weak (<70%) and strong (>70%) expression of the antigen.
Median time to progression was calculated for all pts and related to CD20. In
addition among these pts two groups were choosed: the first group included 38
pts treated within 3 months from diagnosis; the second group included 11 pts
treated after 5 years of observation. Univariate analyses of each group were
performed to evaluate the correlation between CD20 antigen expression and
time to treatment.
Results: Among all pts a statistically significant difference was found in medi-
an time to progression comparing pts with weak (<70% ) and strong (>70%) cell
surface antigen (P< 0,05). Moreover, in the group of pts treated within 3 months
from diagnosis 10 % pts presented CD20 expression <70% and 90 % CD20
expression >70%; in the group of pts treated after 5 years of observation 67%
presented weak CD20 expression and 33% strong; the difference was statisti-
cally significant (P: 0.005).
Summary / Conclusion: In this study a lower CD20 expression was associat-
ed to a shorter time to first treatment. CD20 is a transmembrane phosphopro-
tein involved in the activation, proliferation, and differentiation of B lympho-
cytes. The immunophenotypic intensity of CD20 expression could help to rec-
ognize at diagnosis that subset of patients that may show rapid evolution to pro-
gressive disease. Multicentric studies and more consistent cohorts of patients
are warranted to confirm these preliminary data.
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Chronic lymphocytic leukemia and related 
disorders

B1329
DESCRIPTION OF A FAVORABLE GROUP OF PATIENTS WITH CD5(+)
MONOCLONAL B-CELL LYMPHOCYTOSIS AND CHRONIC LYMPHOCYT-
IC LEUKEMIA RAI-0
C Kalpadakis 1*, G Pangalis2, T Vassilakopoulos3, S Sachanas2, P Tsirkinidis4,
M Moschogiannis2, P Korkolopoulou5, A Dimitrakopoulou6, S Kokkoris3, X Yiak-
oumis2, E Dimitriadou2, P Tsaftaridis7, M Kyrtsonis3, D Rontogiannis8, E Pla-
ta7, P Panayiotidis3, H Papadaki1, M Angelopoulou3
1Hematology Department, University Hospital Of Crete, Heraklion, 2Hematol-
ogy Department, Athens Medical Center, 3Hematology Department, Universi-
ty of Athens, 4Hematology Department, 401 Military Hospital, 5Pathology
Department, University of Athens, 6Immunology Department, 7Hematology
Department, Laikon General Hospital, 8Pathology Department, Evangelismos
General Hospital, Athens, Greece

Background: CLL-like MBL has been recently recognized as a distinct entity
and displays many similarities with B-CLL Rai-0. Prognosis is variable and the
distinction between these two entities is not well established.
Aims: To describe the clinical, laboratory and biological features of patients with
CLL-like MBL and CLL-Rai 0 with favorable clinical outcome.
Methods: Selection of patients was based on the following criteria: Patients
with a diagnosis of CD5(+) MBL or CLL RAI-0 who had available data and
were not in need for treatment after a follow up time of at least 5 years.
Results: 177 patients were included in this study: 56 with MBL and 121 with
CLL Rai-0. The median age was 63 years (37-81). Females predominated
(54%). All patients were asymptomatic in a good performance status, without
lymphadenopathy or organomegaly as these were assessed by physical exam-
ination and CT scanning. No cytopenias were identified. LDH was elevated in
only 1 pt. Hypoglobulinemia was observed in 40/126 pts (32%) and parapro-
teinemia in 7/62 (11%). The median lymphocyte count was 10.290/μL (1650-
121.440) and the median absolute B-cell count was 7700/ μL (820-98.366).
Bone marrow was evaluated in 124 pts. The median percentage of infiltration
was 35% (5-95), while the pattern of infiltration was interstitial in 34 (27%),
nodular in 24 (19%), diffuse in 3 (2%) and mixed in 63 (52%). FISH analysis
for the identification of del11q and del17p was performed in 70 pts and all were
negative for the presence of these cytogenetic abnormalities. 45 pts were eval-
uated with PCR analysis for the identification of the monoclonal IgVH rearrange-
ment and sequence analysis for the identification of mutational status (table).
All studied cases were mutated, while the most common used VH families
were: VH3-23 (5/45), VH4-34 (4/45), VH3-7 (4/45), VH1-2 (3/45). After a medi-
an follow-up time of 101 months (60-361), 5 unrelated deaths were recorded,
50 pts remained stable, 119 presented with increase in ALCs, while 3 pts had
a decrease in ALCs.

Summary / Conclusion: This study presents the clinical and biological char-
acteristics of pts with MBL CD5(+) and Rai-0 CLL with a favorable outcome. In
all cases the IgVH genes were mutated while no adverse risk cytogenetic find-
ings were identified. These results are preliminary and the study is ongoing in
order to compare this favorable group with a similar group of patients [CD5 (+)
MBL, CLL Rai-0] who were in need of therapy. Furthermore to identify differ-
ences between CD5 MBL versus CLL Rai-0 patients.

B1330
CHEMOIMMUNOTHERAPY WITH RITUXIMAB AND LOW-DOSE ORAL
FLUDARABINE AND CYCLOPHOSPHAMIDE (R-FC-LOW DOSE OS) AS
INITIAL TREATMENT FOR ELDERLY PATIENTS WITH CHRONIC LYMPHO-
CYTIC LEUKEMIA
A Gozzetti1*, A Fabbri1, L Schiattone1, V Candi1, E Cencini1, A Frasconi1, R
Crupi1, D Raspadori1, M Defina1, M Bocchia1
1hematology, university of siena, siena, Italy

Background: Current standard therapy for fit young patients with chronic lym-
phocytic leukemia (CLL) is rituximab, fludarabine ,cyclophosphamide (R-FC).
This therapy is highly effective in standard risk patients with CLL, however in
the elderly it can be troublesome since it can give unacceptable myelotoxicity
and increased risk of infection. Because median age at diagnosis for CLL
patients is 72, the majority of patients cannot receive RFC, the best therapy
available. Fludarabine and cyclophosphamide (FC) given intravenously at low
doses in relapsed or refractory indolent lymphoid malignancies (CLD) can
decrease the incidence of severe myelosuppression and infectious complica-
tions. Based on this background in the past we demonstrated that low-dose oral
fludarabine and cyclophosphamide (FC-low dose-os) given to pretreated eld-
erly patients with CLD enabled response rates that were comparable to those
obtained with standard i.v. regimens with very few side effects and complica-
tions. These responses were confirmed in a population of untreated elderly low
grade non Hodgkin lymphoma patients. Finally we showed that in 26 elderly
CLL patients who cannot benefit of more aggressive schedules, FC low-dose-
os was very effective especially in the untreated population. The regimen was
easy to administer on an outpatient basis with mild haematological and extra-
haematological toxicity.
Aims: To test efficacy and safety of the addition of rituximab to the oral regi-
men of FC (R-FC).
Methods: Biological prognosticators were assessed at diagnosis and at dis-
ease relapse. In particular IGHV gene use and mutational status, ZAP-70 pro-
tein and CD38 expression by flow cytometry, deletions of 11q22.2, 13q14.1,
17p13.1 loci and chromosome 12 trisomy were determined by fluorescent in
situ hybridization (FISH) as previously reported. Rituximab 375 mg/m2 was
administered day 1 of each 28 days cycle. Fludarabine 40 mg total dose was
given orally (os) days2,3,4,5; cyclophosphamide 200 mg total dose was given
orally days2,3,4,5. Bacterial and antiviral prophylaxis were given during all peri-
od of treatment. For cycles were planned, when possible (unsatisfactory
response) patients received a maximum of 6 cycles.
Results: Fifty one patients were treated. In particular 25 patients received R-
FC, while 26 patients received FC. Median age was comparable in the two
groups of patients (75, range 67-88). A median of 4 cycles was received by each
patient (range1-6). R-FC led to an overall response in 21/25 (89%) patients; in
particular a CR was achieved in 13/21 (61%) patients a PR in 8/21 (28%).
Median PFS was 39 months. Poor prognosticators for PFS were IGHV unmu-
tated, del11q/del17p, ZAP70 positivity (19 months, 15 months, 19 months
respectively; P=0.002). Toxicity was acceptable and manageable and mostly
hematological (grade III-IV leucopenia and thrombocytopenia in 15% of the
patients). FC led to an overall response in 21/26 (80%) patients. 6/21 (29%)
obtained a CR, while 15/21 (71%) a PR. Toxicity was comparable to the RFC
regimen (grade III-IV hematological 10%). Median PFS was 19 months and
poor prognosticators were IGHV unmutated, del11q/del17p, ZAP70 positivity
(15,12,18 months respectively; P=0.001). Including patients with chronic lym-
phoproliferative disorders such as low-grade Non Hodgkin Lymphomas we
treated with the oral formulation of fludarabine and cyclophosphamide at our
Institution 107 elderly patients, with good efficacy and good safety profiles.
Summary / Conclusion: Considering the median age of the patients, the R-
FC regimen was well tolerated and led to impressive durable responses. 

B1331
EFFICACY AND SAFETY OF RITUXIMAB AND HIGH-DOSE DEXAMETHA-
SONE (R-DEX) IN THE TREATMENT OF RELAPSED/REFRACTORY
CHRONIC LYMPHOCYTIC LEUKEMIA
M Simkovic�1*, D Belada1, M Motyckova1, P Zak1, L Smolej1
1Department of Internal Medicine - Haematology, University Hospital and Med-
ical School Hradec Kralove, Hradec Kralove, Czech Republic

Background: Refractory chronic lymphocytic leukemia (CLL) has an extreme-
ly unfavourable prognosis with overall survival frequently shorter than 12
months. High-dose methylprednisolone (HDMP) in combination with mono-
clonal anti-CD20 antibody rituximab is active in treatment of relapsed/refracto-
ry CLL but infectious toxicity is serious. Recently published pilot data suggest
that high-dose dexamethasone might be equally effective but less toxic than
HDMP.
Aims: To assess efficacy and safety of high-dose dexamethasone combined
with rituximab (R-dex) in relapsed/refractory CLL.
Methods: We retrospectively evaluated medical records from patients (pts)
with relapsed/refractory CLL treated with R-dex at 4th Department of Internal
Medicine – Hematology, Charles University Hospital and Faculty of Medicine,
Hradec Kralove, Czech Republic, between September 2008 and October 2012.
A total of 52 pts were included (38 males [73 %], median age, 66 years [range,
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37-86], Rai III/IV stage in 61%). The median number of therapies prior to R-dex
was 2 (range, 1-6). The schedule of R-dex was as follows: rituximab, 500 mg/m2

i.v. day 1 (375 mg/m2 in 1st cycle), dexamethasone 40 mg orally on days 1-4
and 10-13, cycles repeated every 3 weeks for the maximum of 8 cycles. All pts
received antimicrobial prophylaxis with sulfamethoxazole/trimethoprim and aci-
clovir. The median number of R-dex cycles was 5 (range, 1-8).
Results: The overall response (ORR)/complete remissions (CR) were achieved
in 70/4%. With regard to side effects, serious infections (grade III/IV according
to Common Terminology Criteria for Adverse Events) occurred in 29% of the
patients; 19% pts developed steroid diabetes requiring temporary use of short-
acting insulin. At the median follow-up of 12.7 months, median progression-free
survival was 7.6 months and median overall survival 22.6 months. 
Summary / Conclusion: Our data show that R-Dex is an active and feasible
treatment for patients with relapsed/refractory CLL; however, major infections
remain relatively frequent despite combined antimicrobial prophylaxis. In addi-
tion, significant and long-term disease control can be expected in a minority of
patients only. Updated results will be presented.

B1332
REDUCTION IN IL-33 PLASMA LEVELS MIGHT BE INVOLVED IN T-CELL
DYSREGULATION IN CHRONIC LYMPHOCYTIC LEUKEMIA
A Allegra1*, S Gangemi2, M Profita3, A Alonci1, S Saitta2, A Petrungaro1, A
Bonanno4, D Gerace1, L Calabrò1, C Musolino1
1General Surgery, Oncology, Division of Hematology, 2Human Pathology,
School and Division of Allergy and Clinical Immunology, , Messina, 3Institute of
Biomedicine and Molecular Immunology “A. Monroy” (IBIM) – Consiglio
Nazionale delle Ricerche (CNR), , Palermo, Italy, 4Human Pathology, Institute
of Biomedicine and Molecular Immunology “A. Monroy” (IBIM) – Consiglio
Nazionale delle Ricerche (CNR), , Palermo, Italy

Background: It is now clear that chronic lymphocytic leukemia (CLL) is a pro-
liferative disorder that requires the help of its microenvironment to be maintained
and to progress. In CLL neoplastic B cells inhibit normal T lymphocytes, and
the alteration of several cytokines may also contribute to this T-cell dysregula-
tion. In this context particular relevance may have some recently discovered
cytokines, such as interleukin (IL)-33 and IL-31. IL-33 can activate dendritic cells
directly driving polarization of naïve T cells towards a Th2 phenotype. IL-31
coordinates the interaction of different immune cells, including T-cells, mast
cells, and eosinophils, with epithelial cells.
Aims: We analyzed the plasma levels of IL- 33, and IL-31, in patients with B-
CLL. In the same subjects we also evaluated the lymphocyte immunopheno-
typical pattern, and we performed IgVH gene analysis, CD38 positivity and
ZAP-70 expression to evaluate a possible correlation between interleukin con-
centrations and biological risk.
Methods: The study population included 77 patients with B-CLL (38 F –39 M)
with a median age of 72.38±11.1 years. In a small group of patients the dosage
of the cytokines was performed before and after different treatment protocols.
Plasma from 63 normal subjects were also included as controls. IL-31 and IL-
33 protein levels were measured using the commercially available ELISA kits.
Data were presented as interquartile range IQR and range except age pre-
sented as mean±Standard deviation.
Results: The IL-31 was detectable in 40/77 (40.05%) CLL patients and in 36/63
(57.14%) controls, and there was not statistical difference between patients
and controls (c2 = 1.15, P=0.28). The IL-33 was detectable in 50/77 (64.94%)
CLL patients and in 35/63 (55.56%) controls. There was no statistical difference
in detectability between them (c2 = 1.28, P=0.26) therefore the two groups
were statistically comparable. There was a significant difference (P<0.0001)
between the levels of IL-33 in patients affected by CLL (411.5 and 617.2 pg/ml)
and those measured in controls (1,375.3 and2,035.4 pg/ml). There was not a
significant difference between the levels of IL-31 in patients affected by CLL
(1,783.5 and 10,692.8 pg/ml) and those measured in controls (3,278.4 and
10,067.1 pg/ml). There was a significant difference, although not in a statisti-
cally way (P=0.072), between the IL-33 levels in CLL patients before and after
therapy (83.67 and1,421 vs. 837.22 and1,790.38 pg/ml). There was a positive
correlation in CLL patients between IL-31 plasma levels and IL-33 (rho = 0.962,
P<0.0001), while we found a negative correlation in patients between IL-31
levels and IL-33 and CD20 expression (respectively rho = -0.6, P=0.014 and
rho = - 0.43, P=0.031). There was a positive correlation in patients between lev-
els of IL-33 and CD3 expression (rho = 0.81, P=0.027).
Summary / Conclusion: : In leukemia patients, T-cell function has been sup-
pressed with the disease progress. Cytokines play a critical role in the control
of the immune responses. To the best of our knowledge, ours is the first study
that demonstrated decreased concentrations of IL-33 in patients with CLL, and
this reduction might justify the reduction of the Th2 response observed in these
patients. In conclusion, our study might contribute to better understand the cel-
lular immune features in CLL patients, confirms the value of multicytokine analy-
ses for the evaluation of CLL patients, and could open a new scenario in under-
standing the pathophysiology of CLL.

B1333
THE EFFICACY AND SAFETY OF FIRST-LINE TREATMENTS FOR CHRON-
IC LYMPHOCYTIC LEUKEMIA - A SYSTEMATIC REVIEW OF CLINICAL EVI-
DENCE
M Woods1, S Lock1, C Stapelkamp2, A Haiderali3*
1RTI Health Solutions, Manchester, 2GlaxoSmithKline, Stockley Park, United
Kingdom, 3GlaxoSmithKline, Collegeville, United States

Background: Fludarabine/cyclophosphamide/rituximab (FCR) is the standard
of care as first line treatment for healthy, fit patients with chronic lymphocytic
leukemia (CLL). However, a majority of patients with CLL are elderly and suf-
fer from comorbidities which tend to make them inappropriate for fludarabine-
based therapies. A number of therapeutic options are available for these med-
ically less-fit or ‘slow-go’ patients.
Aims: The objective of this systematic review is to identify evidence for the clin-
ical efficacy and safety of therapies for the first-line treatment of CLL patients
for whom fludarabine-based therapies are not appropriate.
Methods: The following electronic databases were searched (without limitations
on publication date or language): MEDLINE, MEDLINE In-Process, Embase,
BIOSIS, and the Cochrane Library. Search terms included combinations of
free-text and Medical Subject Heading terms, including terms for CLL, and the
interventions (ofatumumab, chlorambucil (Chl), bendamustine (B), rituximab
(R), lenalidomide, and GA-101) and study types of interest (RCTs; open-label,
follow-up studies, nonrandomized, controlled trials; single-arm trials; and
prospective cohort studies). Conference proceedings from January 2010 to
January 2012 and clinical trials.gov also were searched. Articles were screened
for relevance by two researchers using predefined inclusion and exclusion cri-
teria.
Results: A total of1,650 records were identified for manual screening; 124 pub-
lications were progressed for full text screening and 14 were included: 8 primary
and 6 secondary reports. The 8 primary articles included a randomized trial
comparing B with Chl (Knauf et al., 2009); an ongoing randomized trial com-
paring R + B with R + Chl (MaBLe; Leblond et al., 2012); and five single-arm
studies investigating R + B, lenalidomide, R monotherapy, R + Chl, and B. One
study comparing fludarabine (F) + Chl with F + cyclophosphamide in a popu-
lation eligible for F therapy was included in this review, as it was the only
retrieved frontline study which reported quality of life data (Else et al., 2012).
Knauf et al. (2009) reported a median progression-free survival of 21.6 months
for B and 8.3 months for Chl (P<0.0001). Overall response (OR; 68% vs. 31%)
and complete response (CR) rates (31% vs. 2%) were higher for B than for Chl
(P<0.0001). In the MaBLe study, the CR rate was higher in the R + B arm (30%)
than in the R + Chl arm (13%) (P=0.054). ORR also was higher in the R + B
arm (88%) than in the R + Chl arm (80%). Seven of the included studies report-
ed adverse events. Knauf et al. (2009) reported a greater incidence of adverse
events with B than with Chl, with the most common adverse event being neu-
tropenia or granulocytopenia. The MaBLe study (Leblond et al., 2012) report-
ed a similar rate of serious adverse events for R + B (35%) when compared with
R plus Chl (34%). Conversely, the rate of withdrawals due to adverse events
was higher for R + Chl.
Summary / Conclusion: This review highlighted a paucity of RCT evidence for
the treatments of interest in CLL patients who are unsuitable for fludarabine-
based treatments. Only two published RCTs were identified. One of these stud-
ies was an abstract presenting interim results of an ongoing RCT and thus con-
tained little data. The management of patients with CLL who are unsuitable for
fludarabine-based therapies remains a primary unmet clinical need. 

B1334
NEW ANALYSIS STRATEGIES MAKE FLOW CYTOMETRY MORE RELI-
ABLE IN THE CLASSIFICATION OF B-CELL CHRONIC LYMPHATIC
LEUKEMIA
E Hjalmarsson1*
1Clinical Pathology and Cytology Karolinska Huddinge, Stockholm, Sweden

Background: The the old way of analyzing flow cytometry data requires years
of experience and still consistent interpretation is challenging. 
Improved software makes it now possible to simplify instrument settings and

compensation which enable comparison of mean fluorescence intensity( MFI)
between samples. With new analysis software you can build a reference data-
base which simplifies comparison and automatic separate cases based on the
expression of all analyzed markers. New cases can be matched and compared
with the reference cases which should make the interpretation more consistent
and flow cytometry more reliable in disease classification.
Aims: Develop a database with diagnosed B-cell lymphoma cases. Develop an
analysis strategy that focus on simplicity and reproducibility. Use the database
and the new analysis strategy to classify Chronic lymphatic leukemia cases and
evaluate the diagnostic usefulness.
Methods: Bone marrow, peripheral blood and cell suspension from glands
were prepared with a lyse-wash-incubate-wash procedure. 
FACSCanto II (BDBiosciences) were used for flow cytometry analysis, instru-
ment setup and compensation according to Euroflow and BD userguide.
Infinicyt 6.0 were used for analysis. Tube-1 and 2 were merged and calculed
according to Infinicyt manual. The lymphoma were classified as CLL if the
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immunophenotypic fingerprint matched the database, or if MFI matched CLL
variants.

Results: The reference file are based on 50 CLL, 30 MCL, 10 FL, 4 HCL, 1
BL, 9 MZL, 10 DLBCL 
Of the 180 CLL cases 162 cases matched the refference cases (RED), 5 cas-
es expressed low levels of CD5 but were classified as CLL (BLUE), 7 cases
expressed low levels of CD43 but were classified as CLL (PURPLE). 6 cases
did not match the CLL criteria (YELLOW).
Summary / Conclusion: In this study we show that with new software and
analysis strategy the majority of all CLL cases can be classified, reproducible
and with high reliability using only flow cytometry. We conclude that using a soft-
ware to analyze MFI and match with reference cases a high consistency in clas-
sifying CLL is obtained. Using MFI and reference cases as background in dot
plots a high consistency in interpretation of staining intensity is obtained. We
propose that the new analysis strategy make CLL classification more reliable
but also simplifies identification of cases with poor prognosis. To further vali-
date this procedure more cases have to be analyzed and all different lym-
phomas have to be included in the reference database. 

B1335
THE DIAGNOSTIC VALUE OF CD123 IN HCL AND OTHER B-CELL DISOR-
DER WITH HAIRY LYMPHOCYTES SINGLE CENTER EXPERIENCE
D Dukovski1,2*, L Cevreska1,2, S Trajkova1,2, M Ivanovski1, M Popova-Sim-
janovska1, L Cadievski3, I Panovska-Stavridis1,2
1Hematology, University Clinic for Hematology, 2Medical Faculty, Skopje, Mace-
donia, The Former Yugoslav Republic Of, 3Hematology, Medical Faculty, Skop-
je, Macedonia, The Former Yugoslav Republic Of

Background: Hairy cell leukemia (HCL) and hairy cell leukemia-variant (HCL-
v) are rare B-cell lymphoproliferative disorders (BC-LPD) with overlapping clin-
ico-pathological features. However, certain morphological features of HCL,
such as villous cytoplasmic projections or characteristic tissue specific infiltra-
tive patterns, including red pulp expansion with pseudosinuses, may be seen
in other B-cell lymphoproliferative disorders. A methodical and comprehensive
approach including the evaluation of the immunophenotypic features further
improves diagnostic work-up. CD123 is an antibody that identifies and binds
to the Alfa chain of the human interleukin – 3 receptor. It is expressed at the
normal hematopoietic cells at most of the hairy cells. The coexpression of
CD123, in conjunction with bright CD11c, bright CD20, bright CD22, CD25, and
CD103, is the immunophenotypic sine qua non in diagnosing HCL. 
Aims: The aim of the study was to determinate the diagnostic value of CD123
expression in HCL and other B-cell lymphoproliferative disorder cases with
hairy lymphocytes.
Methods: We investigated the diagnostic value of CD123 expression in neo-
plastic cells from  50 patients with B – cell disorder with circulating hairy lym-
phocytes We performed flow cytometry analysis (FCM) of 50 cases ( 30 HCL,
5 HCL-v, 15 splenic marginal zone lymphoma (SMZL)), correlating results with
available corresponding clinical and morphological data. Immmunophenotype
analyses were performed by using the FAXS Canto II BD flow cytometer ana-
lyzer on 50 samples, from peripheral blood (23) and bone marrow (27).
Acquired data were analyzed with the software FACS Diva version 6.1.2 by
using CD19 gating strategy  according to revised guidelines for the diagnosis

and management of hairy cell leukemia and hairy cell leukemia variant accord-
ing to British Committee for standards in hematology (BCSH).We used the
panel recommended by which incorporates the following markers : CD11c,
CD25, CD103, CD123, that are specific for HCL combined with common B-cell
markers (CD19, CD20, CD22) and T cell markers..
Results: Our findings show that cells from 100% of typical HCL expressed
CD123 with strong intensity, while cells from other B – cell disorder with hairy
lymphocytes did not expressed CD123. HCL expressed bright CD20, bright
CD22, bright CD11c, bright CD25, CD103, and bright homogeneous
CD123(100%). HCL-v expressed bright CD20, bright CD22, CD11c(20%) and
uniformly lacked CD103(100%), CD123(100%),CD25(100%) antigens. SMZL
cases were CD103(-) and CD123(-). Detection of BRAFV600E mutation by
using PCR methods was examined in a subset of cases from our study group.
All HCL-v cases were negative for  BRAFV600E mutation, in contrast to HCL
(50% positive for BRAFV600E mutation).Those results further validate our
FCM diagnostic criteria.
Summary / Conclusion: We conclude that CD123is a useful marker for dis-
tinguishing B cell disorder with villous lymphocytes from HCL with high sensi-
tivity and specificity. 

B1336
THE PROGNOSTIC VALUE OF THYMIDINE KINASE IN PATIENTS WITH
CHRONIC LYMPHOCYTIC LEUKEMIA IN THE VARIOUS TYPES OF MOD-
ERN THERAPY
T Zagoskina1*, E Zotina1, M Kryukova1, V Shardakov1, I Grishina2
1Kirov Research Institute of Hematology and Blood Transfusion, 2Kirov State
Medical Academy, Kirov, Russian Federation

Background: Thymidine kinase (TK) is recognized as the predictor of disease
progression in chronic lymphocytic leukemia (CLL). But the answer to the cur-
rent chemotherapy and immunochemotherapy has not been still estimated
according to the contents of TK.
Aims: Determine the prognostic value of TK in patients with CLL in different
types of modern therapy.
Methods: The research included 230 patients with CLL. The median age was
59 years. Patients were divided into 3 groups according to the type of received
treatment. The first group included 36 patients, who were prescribed leukeran,
the second one – 96 patients who received treatment FC (fludarabine,
cyclophosphamide), the third – 98 patients who received RFC (rituximab, flu-
darabine, cyclophosphamide). The enzyme content, exceeding the maximum
rate of its normal level twice, was used as a cut-off value (20 U/L).
Results: The answer to the therapy manifested the achievement of partial
remission (PR) among 16 (73%) patients and complete remission (CR) among
2 (9%) patients from 22 ones (61%) of the first group with TK levels < 20 U/L.
There was no treatment effect among 13 (93%) patients from 14 ones (39%)
with TK ≥ 20 U/L (P=0.001). Median overall survival (OS) in patients with TK
levels < 20 U/L has not been reached after 62 months of follow-up, but it was
31 months in patients with TK levels ≥ 20 U/L (P=0.041). Median time to pro-
gression (TTP) was 7 months with the concentration of TK < 20 U/L, and 2.7
months with the rate of TK ≥ 20 U/L (P=0.023). CR and PR were achieved
among 22 (40%) and 29 (53%) patients accordingly from 55 ones (57%) of the
second group with the content of TK < 20 U/L. The lack of therapeutic effect
was observed in 4 (7%) patients. At the same time, CR and PR were achieved
in 7 (17%) and 16 (39%) patients accordingly from 41 ones (43%) with TK lev-
els ≥ 20 U/L, there was no response to therapy in 18 (44%) patients (P=0.001).
Median OS in patients with TK levels < 20 U/L has not been reached, where-
as it was equal to 56 months among patients with TK levels ≥ 20 U/L (P=0.015).
Median TTP in patients with TK levels ≥ 20 U/L was 28 months, but it was 18
months in ones with TK ≥ 20 U/L (P=0.028). The effect of the therapy was inde-
pendent of RFC TK content in blood serum. CR was achieved in 41 (76%) and
28 (64%) cases among the patients of the third group with TK levels < 20 U/L
and ≥ 20 U/L accordingly (P=0.692). Medians OS of the patients with different
levels of TK and treated by the program RFC have not been achieved
(P=0.367). Median TTP of patients with TK levels < 20 U/L and ≥ 20 U/L was
60 and 44 months accordingly (P=0.156).
Summary / Conclusion: TK maintains its prognostic value among patients with
CLL treated with leukeran and FC: OS and TFT depend on the level of this
enzyme. At the same time immunochemotherapy RFC eliminates the negative
effect of TK as a tumor marker for the direct effect of treatment and duration of
response. The contents of TK among patients with CLL can be used as addi-
tional prognostic factors of response, as well as for the selection of appropri-
ate treatment programs.

B1337
AUTOIMMUNITY AND CHRONIC LYMPHOCYTIC LEUKEMIA
M Santos1*, J Carda2, S Ramos2, R Guilherme2, P César2, P Olim2, E
Cortesão2, E Magalhães2, L Rito2, B Luz2, C Geraldes2, A Espadana2, A Teix-
eira2
1Clinical Hematology, CHUC-HUC, Portugal, 2Clinical Hematology, CHUC-
HUC, Coimbra, Portugal
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Background: Chronic Lymphocytic Leukemia (CLL) is frequently related with
autoimmune diseases. The relation between CLL and autoimmune cytopenias,
like autoimmune hemolytic anemia (AIHA) or immune thrombocytopenia (IT),
is well known. The presence of these phenomena was considered as an
adverse prognostic factor. However, recently, it was demonstrated that patients
with immune cytopenias at diagnosis have better prognosis than those with
cytopenias secondary to diffuse bone marrow involvement.
Aims: Identify clinical, laboratory, immunophenotypic and cytogenetic param-
eters potentially related with autoimmune complications in a group of patients
with CLL-B.
Methods: Review of demographic, clinical and laboratorial data, particularly the
Rai/Binet staging, immunophenotypic and cytogenetic characterization (FISH)
of patients diagnosed with CLL-B in our department, from January 1st, 1988 to
July 30th, 2012.
Results: 382 patients were identified, M/F ratio 1.6:1, median age 71 years (38-
95) and median lymphocytosis 21 G/L (5-1050). Accordingly to the Rai/Binet
staging system, 245 were low risk patients, 60 were intermediate risk and 77
were high risk (64, 16 and 20%, respectively). The most frequent autoimmune
disease observed was AIHA in 51 patients (13.4%), followed by IT in 22 patients
(5.8%) and pure erythroid aplasia in 9 patients (2.3%). Other non-hematologi-
cal autoimmune diseases were observed, as rheumatoid arthritis (n=9), autoim-
mune thyroiditis (n=7), and others (n=9). After statistical analysis, we observed
a relationship between autoimmune cytopenias and advanced stage diagnosis
(P=0.02), beta-2 microglobulin two times higher than the normal level (P=0.02)
and immunophenotypic atypia (P=0.02). We dit not find any relationship
between cytogenetic abnormalities and immune cytopenias. Non-hematologic
autoimmune pathologies are not related with the factors described. Overall sur-
vival (OS) is 75%, 58% and 35% at5, 10 and 15 years, respectively. The 5 years
OS is 62% in the group of patients with autoimmune cytopenias and 80% in the
other patients (P=0.024).
Summary / Conclusion: The results suggest that patients in advanced stage
at diagnosis, high beta-2 microglobulin and immunophenotypic atypia have a
higher risk for autoimmune cytopenias. Patients with autoimmune disease seem
to have lower survival.

B1338
VEMURAFENIB IS HIGHLY ACTIVE IN ADVANCED HAIRY-CELL
LEUKEMIA: A REPORT OF TWO CASES
E Willenbacher1, A Pircher1, U Strasser2, W Willenbacher1, A Brunner3, M Steur-
er1*
1Division of Haematology & Oncology, Innsbruck Medical university, Innsbruck,
2Laboratory of Pathology, Zams, 3Department of Pathology, Innsbruck Medical
university, Innsbruck, Austria

Background: Hairy cell leukemia (HCL) is a rare indolent B-cell lymphoma
characterized by splenomegaly, profound pancytopenia and frequent infectious
complications. Standard therapy consists of purine analogs±rituximab and for
most patients survival is not compromised. However, in rare cases HCL may
become chemoresistant resulting in a more aggressive course. Recently, it was
shown that almost all HCLs harbor a distinct mutation of the BRAF gene (BRAF
V600E). Thus, targeted treatment with BRAF inhibitors may represent an attrac-
tive treatment option for refractory HCL.
Aims: To report preliminary clinical data on the use of vemurafenib in advanced
HCL.
Methods: We herein report two cases of HCL treated with the BRAF inhibitor
vemurafenib.
Results: Case one is a 79 years old woman refractory after 2-CdA + rituximab
as 4th line treatment suffering from pronounced pancytopenia and repeated
life-threatening infectious complications despite repeated G-CSF administra-
tion. Within one week after the initiation of vemurafenib (960mg/d) blood counts
improved significantly and after 105 days a complete remission was achieved
and vemurafenib was stopped. With a follow-up of currently seven months the
patient is still in complete remission. The second case is a 68 years old man
with subtotal HCL bone marrow infiltration resulting in G-CSF refractory °IV
neutropenia, transfusion-dependant anemia and °III thrombocytopenia. In view
of a concomitant life-threatening invasive pulmonary aspergillosis and a one
week history of STEMI requiring dual antiplatelet therapy with ASS and clopi-
dogrel the patient received firstline treatment with vemurafenib (960mg/d) to
avoid prolonged pancytopenia and immunosuppression commonly observed
after 2-CdA therapy. One week after the initiation of vemurafenib blood counts
began to improve and after 80 days the patient had achieved an excellent
remission with near-complete normalization of blood counts and splenomegaly,
recovery from pulmonary aspergillosis and only residual HCL infiltration in the
bone marrow. Treatment with vemurafenib is planned to continue until a com-
plete remission is achieved.In both patients treatment with vemurafenib was
safe and well tolerated
Summary / Conclusion: Vemurafenib is highly active in advanced HCL and
represents an attractive novel treatment option in particular for refractory
patients.

B1339
AN OPEN-LABEL, SINGLE-ARM, PHASE I STUDY TO ASSESS SAFETY
AND EFFECT OF OFATUMUMAB ON B-CELL COUNTS, COMPLEMENT,
AND CYTOKINES/CHEMOKINES IN PATIENTS WITH REFRACTORY
CHRONIC LYMPHOCYTIC LEUKEMIA (CLL)
N Patton1*, R Lindeman2, A Butler3, T Kipps4, L Fang5, R Jewell5, K Laubsch-
er5, E Lewis5, D Sedoti6, P Witman6, G Chan 6
1Auckland Clinical Studies Ltd., Auckland, New Zealand, 2Prince of Wales Hos-
pital, New South Wales, Australia, 3Christchurch Clinical Studies Trust,
Christchurch, New Zealand, 4Moores UCSD Cancer Center, La Jolla, 5Glaxo-
SmithKline, Research Triangle Park, 6GlaxoSmithKline, Upper Providence,
United States

Background: Ofatumumab is a human monoclonal antibody against CD20
approved for treatment of fludarabine- and alemtuzumab-refractory CLL. Clin-
ical and lab correlative data from a study conducted to collect QTc data in flu-
darabine-refractory CLL patients are presented here.
Aims: Assess the safety and effect of ofatumumab on complement, B-cell
counts , and cytokines/chemokines in patients with refractory CLL.
Methods: Adult subjects with active CLL refractory to at least one fludarabine-
containing regimen received 300 mg at Week1, followed by 11 infusions of 2000
mg (Weeks 2-8, 13, 17, 21 and 25). Infusion rate started at 12 mL/h (first infu-
sion) or 25 mL/h (later infusions) and escalated by doubling the rate every 30
min up to 400 mL/h to administer 1000 mL. Biomarker samples were collected
prior to dosing at Weeks1,2,5, 9, 13, 17, 21, 25, 29, 37 and 49. The study
assessed safety and the effect of ofatumumab on circulating B-cell counts
(CD5+CD19+, CD5-CD19+), complement (C2, C3, CH50), cytokines (IFNg,
TNFa, IL-1b, IL-2, IL-6, IL-8, IL-10, IL-12 p70), and chemokines (MCP-1, GM-
CSF, MIG, IP-10) at the maximum studied dose of 2000 mg.
Results: Fourteen patients were enrolled. Median number of prior treatments
was 3. Five (36%) patients completed the study, 2 (14%) patients died of pneu-
monia, 5 (36%) patients withdrew due to disease progression, and 2 (14%)
withdrew consent. Thirteen patients completed the first 8 weekly infusions, and
8 patients completed all 12 infusions. Median duration of the first infusion dose
was 4.9 h (range 4.7-8.9 h) and for later doses was 4.1 to 4.4 h. Infusion reac-
tions were seen in 79% of patients at first dose, 57% at second dose, and 0-
30% of patients at later doses. No grade 4 or 5 infusion reactions were
observed; two subjects (14%) had grade 3 infusion reactions, which resolved.
No patient withdrew from treatment due to infusion reactions. Most common
AEs and SAEs included diarrhoea, headache, decreased appetite, fatigue,
pyrexia and neutropenia. Overall response rate was 43% (0 CR, 6 PR, 7 SD,
1 NE). Circulating B-cell counts were greatly reduced by Week 8 and remained
low during treatment. By the 6-month follow-up visit, median normal B-cell
counts had returned to near-baseline, while median tumor B-cell counts
remained below baseline. Baseline C2, C3, and CH50 levels did not appear to
differ between responders and nonresponders. Median C2 and CH50 levels
decreased in both groups initially and remained below normal for responders;
levels returned to normal range during monthly dosing in nonresponders. C3
had smaller changes. Median levels of TNFa, GM-CSF, and IL-2 appeared
higher and median levels of MCP-1, IL-6, and IL-8 appeared lower in respon-
ders than in nonresponders throughout the study. Median IFNg and IL-10 lev-
els were initially higher in responders than in nonresponders, then became
lower after Week 9. No trends emerged with other cytokines/chemokines.
Summary / Conclusion: Maximum infusion rates of 400 mL/h at the first two
doses were well tolerated; infusion reactions were similar in frequency and
severity to previous results with ofatumumab. Overall response rate was simi-
lar to previous data (42-51%). B-cell depletion was observed along with com-
plement consumption; median C2 and CH50 levels remained lower during
monthly dosing in responders. Responders also appeared to have higher medi-
an levels of certain pro-inflammatory cytokines and lower median levels of cer-
tain immunotolerant cytokines during the course of the study than nonrespon-
ders. Further investigation of the role of complement and cytokines in patients
treated with ofatumumab is warranted.

B1340
MULTIVARIABLE MODEL CONSISTED OF CLINICAL AND BIOLOGICAL
MARKERS FOR TIME TO FIRST TREATMENT IN CLL PATIENTS: PRELIM-
INARY RESULTS FROM SINGLE CENTRE EXPERIENCE
S Trajkova1,2*, I Panovska -Stavridis1,2, M Ivanovski1, A Stojanovic1,2, D
Dukovski1, S Stankovic1,2, M Popova-Simjanovska1, L Cadievski1, A Eftimov3,
A Dimovski3, L Cevreska1,2
1Hematology, University Clinik for Hematology, 2Medical Faculty, 3Faculty of
Farmacy, Skopje, Macedonia, The Former Yugoslav Republic Of
 Background: The clinical course for patients with chronic lymphocytic
leukemia is extremely heterogeneous, one of the most important challenges in
the clinical management of those patients is the decision of initiating their treat-
ment, but  there is no available prognostic system that will resolve this issue.
Usually, criteria for active disease are used to initiate therapy. Recently, some
authors proposed prognostic models, scoring systems involving a set of clini-
cal and biological risk factors and estimates individual patient survivals.
Aims: Here, we report our initial results from a study designed to evaluate the
statistical association of the distinct clinical and biological parameters with the
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prognosis and time to initiating treatment for patients with CLL.
Methods: Our study incorporated 100 consecutive, treatment naïve CLL
patients. In each patient all traditional laboratory, clinical and biological prog-
nostic factors were evaluated at their first visit to our Institution. Than we com-
bined the following independent characteristics: age, β-2 microglobulin,
absolute lymphocyte count, sex, Rai stage, and number of involved lymph
node groups, which are included in some of the already published CLL prog-
nostics index, in association with the CD38 expression and mutational status
of the IGVH gene regions. Further, we correlate those factors by multivariable
analysis with time to first treatment. This multivariable model was used to devel-
op a nomogram-a weighted tool to calculate 5- and 10-year survival probabil-
ity and estimate median time to first treatment.
Results: According to prognostic index a classification tree was built that iden-
tified three subsets of patients who scores were 1-3 (low risk- 32pts- 32%), 4-
7 (intermediate risk-48pts- 48%) and >8 (high risk-20pts- 20%). Estimated
median survival at low risk subset of patients  is 14,1years, 10,7 and4,6 years
respectively at intermediate and high risk subsets of patients. Projected sur-
vival in respectively low, intermediate and high-risk groups are 100%, 100%,
25%, and 34%, 43%, 25% at 5-year and10-year, respectively. Also, statistical
analyses showed that three involved lymph node sites, increased size of cer-
vical lymph nodes, increased serum lactate dehydrogenase ,CD38 expression
and unmutated IGHV mutation status  are associated with shorter time to first
treatment.
Summary / Conclusion: Our prognostic model that combines and correlates
the distinct clinical and biological markers of CLL patients enables identifica-
tion of the patients that are at high risk for progression. This prognostic model
may facilitate clinical decision for initiating treatment.

B1341
CHRONIC LYMPHOCYTIC LEUKEMIA (CLL): EPIDEMIOLOGY, COMOR-
BIDITIES AND TREATMENT PREFERENCE IN DAILY CLINICAL PRACTICE
R Pileckyte1*, T Zvirblis1, V Ivanauskaite1, I Klimiene1, L Griskevicius1,2
1Hematology, Oncology and Transfusion Medicine Center, Vilnius University
Hospital Santariskiu Klinikos, 2Internal, Family Medicine and Oncology, Vilnius
University, Vilnius, Lithuania

Background: CLL diagnosis and management data come mainly from clinical
trials. Little is known about the spectrum of the disease as well as comorbidi-
ties in daily practice. 
Aims: To assess the CLL epidemiology, comorbidities and treatment preference
in daily clinical practice.
Methods: A questionnaire including demographics, disease characteristics,
comorbidities, and treatment from the date of diagnosis, was distributed to all
outpatient and inpatient hematologists who take care of CLL patients in a ter-
tiary healtcare facility Vilnius University Hospital with the catchment area of
about ½ of Lithuanian population of 3 million people. Data were collected dur-
ing 6 month period of 2012, presuming that all CLL patients were about to vis-
it a hematologist during this interval at least once.
Results: 455 CLL patients were registered. The CLL diagnosis was confirmed
in 86% of cases by flow cytometry or histology. Estimated prevalence was 30
patients per 100 000 inhabitants. Male to female ratio was 1:1. Median age at
the time of visit was 70 years (range 38-90), and 16% were > 75 years old or
older. Sixty-four persent of the patients had comorbidities, mainly hypertension
(66%), coronary heart disease (34%) and musculoskeletal disorders (27%). Six
(1.3%) patients had concomitant cancer. Cumulative illness rating scale (CIRS)
was evaluated and the median score was 2 (range 0-14). FISH analysis of 17p
deletion/TP53 mutations was carried out in 128 (67%) of treated patients and
was positive in 13 cases (10%). Three persent of the patients had autoimmune
hemolytic anemia and 2% had immune thrombocytopenia.Treatment was
administered in 58% of the patients at any point of their disease and 20%
received more than 3 lines of therapy, 11 (2.4%) patients were allografted. First
line treatment was mainly chlorambucil (60%), FCR was given to only to 6%.
Combinations containing rituximab were more often used in relapsed patients.
Treatment preference (chemoimmunotherapy (CIT) vs alkylating agents) did not
differ much according to CIRS (≤6 vs >6), but differences were noted accord-
ing to age: 65 years old or younger patients were more often treated with rit-
uximab containing regimens compared to older ones: first line treatment 15%
vs 2%, second line 28% vs 11%, respectively. There was a trend of more use
of CIT in 2012 compared to previous years: first line FCR 23% vs 6%, second
line FCR 26% vs 10%, respectively.
Summary / Conclusion: CLL prevalence in Lithuania is comparable to West-
ern countries (SEER). More than half of the patients are followed untreated.
Though many CLL patients have comorbidities, intensity of treatment (alkylat-
ing agents vs CIT) is more related to age. There is a trend for more CIT use in
2012, which can be explained by the fact that rituximab was approved for CLL
in Lithuania only in 2011. Data from this study will help to refine CLL manage-
ment in different patient groups. 

B1342
INTEGRATION OF AUTOMATED MORPHOLOGICAL FEATURES
RESOLVES A DISTINCT GROUP OF ATYPICAL CHRONIC LYMPHOCYTIC
LEUKEMIAS WITH CHROMOSOMAL ABERRATIONS
Y Herishanu1*, S Kay1, R Rothman2, R Braunstein3, V Deutsch1, E Naparstek1,
B Katz1
1Hematology, 2Genetics, 3Tel-Aviv Sourasky Medical Center, Tel-Aviv, Israel

Background: In recent years, automated morphological assessment of periph-
eral blood slides has become a powerful modality that allows better character-
ization and quantification of cells in a uniform, fast and robust manner, associ-
ated with a reliable management of illustrative data. However, the capacity of
this automated laboratory approach in the diagnosis of lymphoproliferative dis-
orders has not been established yet.
Aims: To evaluate the morphological diversity in peripheral blood films of
patients with chronic lymphocytic leukemia (CLL)
Methods: Blood films of 80 patients with CLL were analyze using the DM1200
CellaVision automated microscopy system. Aberrant lymphocytes and smudge
cells were enumerated and correlated with CLL immunophenotype, prognos-
tic parameters and clinical outcome.
Results: An increased proportion of aberrant lymphocytes were associated
with trisomy 12 and an atypical immunophenotype. CLL patients with >7.5%
aberrant lymphocytes had a shorter time from diagnosis to first treatment com-
pared to patients with <7.5% lymphocytes with atypical morphology. While the
percentage of smudge cells was extremely variable among patients, a low per-
centage of smudge cells correlated with trisomy 12 and atypical immunophe-
notype. The ratio between percentages of smudge cells to aberrant lympho-
cytes appeared to be the most powerful index for morphological CLL scoring.
Low ratio values highly correlated with an atypical immunophenotype and tri-
somy 12.
Summary / Conclusion: Automated morphological analysis of peripheral blood
leukocytes is a powerful and robust tool for the quantitative morphological strat-
ification of CLL. Integration of the automated morphological features discrimi-
nates between different CLL phenotypes and distinct chromosomal aberra-
tions. 

B1343
SMALL LYMPHOCYTIC LYMPHOMA/ CHRONIC LYMPHOCYTIC
LEUKEMIA : A RETROSPECTIVE SURVEY OF PROGNOSIS FACTORS
L Dang1*, B Stamatopoulos2, P Heimann3, B Cantinieaux4, R Dewind5, M
Maerevoet2, N Meuleman2, D Bron2
1Hematology, UPNT, Ho Chi Minh, Viet Nam, 2Hematology, 3Cytogenetic, Insti-
tut Jules Bordet, 4Hematology, Hopital St Pierre, 5Cytology, Institut Jules Bor-
det, Brussels, Belgium

Background: Small lymphocytic lymphoma (SLL) is a mature (peripheral) B-
cell neoplasm characterized by a progressive accumulation of monoclonal B
lymphocytes. It is considered to be identical to chronic lymphocytic leukemia
(CLL) with similar pathologic and immunophenotypic features. Distinction is
usually made based upon clinical presentation and an arbitrary cut-off of
5x109/L lymphocytosis.
Methods: We retrospectively reviewed 117 patients (pts) (20 SLL and 97 CLL
patients) registered in our data, between 1995 and 2012, comparing outcomes
with emphasis on cytogenetic data and biological prognostic factors. Beta-2
microglobulin, flow cytometry (CD19, CD20, CD5, CD23, CD38, CD11c,FMC7),
IgVH mutation status and caryotype or FISH were studied in both groups. The
χ2 test was used to identify significant differences between groups. Overall
survival (OS) curves were estimated using the Kaplan-Meier.
Results: Median age of SLL pts (58.5 y.o.) was somewhat younger than the
median age (65 y.o.) in CLL pts. The 97 CLL pts were classified according to
the Binet staging (55 stage A, 21 stage B, 21 stage C). SLL were classified
according to the AA staging (stage II, n=2 - stage III-IV, n=18). 5 and 10/yrs OS
were respectively 71% and 19% in SLL pts. 5 and 10 yrs OS of CLL was 90%
and 82% in stage A, 83% and 75% in stage B, 53% and 40% in stage C.
Advanced stage SLL behaves such as CLL Stage C in terms of OS. Further
analyses on biological factors showed that SLL and CLL share similar patterns
in terms of phenotypes. We confirm the prognostic relevance of the disease
staging system (Binet) for CLL. Biological prognostic factors such as CD38+,
β2microglobulin >3mg/dl, IgGVH mutational status, cytogenetic abnormalities
were also significantly discriminant in OS for pts with SLL/CLL. In our small
series, cytogenetic abnormalities such as 11q or 17p del were more frequent
in SLL (30%) than in CLL (14%) (P=0.01). The CD11C expression had no sig-
nificant prognostic value in SLL pts (P=0.54) but a good prognosis factor in CLL
pts (P=0.03).
Summary / Conclusion: SLLs express similar phenotypic features, similar
biological prognostic markers and similar overall survival for advanced dis-
eases. However, at the time of diagnosis, our small series suggests that medi-
an age is lower and poor cytogenetic abnormalities are more frequently
described.
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B1344
RITUXIMAB IN COMBINATION WITH CLADRIBINE IN HAIRY CELL
LEUKEMIA (HCL)
S Basic-Kinda1, D Dujmovic2*, P Roncevic1, I Radman1, S Dotlic3, K Kuvezdic3,
K Dubravcic4, I Aurer1,2
1Division of Hematology, Department of Internal Medicine, University Hospital
Centre Zagreb, 2Department of Internal Medicine, Medical School, University
of Zagreb, 3Department of Pathology, 4Department of Laboratory Diagnostics,
University Hospital Centre Zagreb, Zagreb, Croatia

Background: HCL is characterized by exquisite responsiveness to purine ana-
logues, cladribine and pentostatin. Therefore, despite the fact that it is one of
lymphoid neoplasms with highest density of CD20, there are only limited data
on the efficacy of rituximab in combination with purine analogues.
Aims: We performed this study to analyze the toxicity and efficacy of the com-
bination of rituximab and cladribine in patients with HCL.
Methods: We retrospectively analyzed outcomes of patients who were treat-
ed with this combination at our center.
Results: We identified 10 patients, 7 men and 3 women, 44-82 years old (medi-
an 53). Three were treated up-front and 7 for refractory or relapsing disease.
Patients in the latter group have previously received between 1 and 2 treatment
lines (median 2), at least one including purine analogues. Cladribine was admin-
istered at the standard dose, continuously in 8 and intermittently in 2 patients,
rituximab was administered concurrently in 8 and after cladribine in 2 patients
for 2-8 (median 6) cycles. Cotrimoxazole and acyclovir were administered for
infection prophylaxis. Duration of severe granulocytopenia was 0-17 days
(median 7), 2 patients received RBC transfusions and 1 platelet transfusions.
Five had serious infections, one died early due to an infection that was pres-
ent at time of treatment start. All 9 evaluable patients responded. One frail eld-
erly lady died 4 months after treatment start of cerebrovascular disease. The
median follow-up of survivors is 37 months (range 8-84 months), none relapsed.
Three-year OS and PFS is 79%. Duration of remission was longer than the pre-
vious in 4/4 patients with sufficient follow-up.
Summary / Conclusion: The combination of rituximab and cladribine is an
effective treatment for HCL relapsing after or refractory to cladribine monother-
apy. In comparison to historical controls treated with cladribine monotherapy,
time to hematological recovery seems shorter (possibly due to increased tumor
cell killing) but infectious complications seem more frequent.

B1345
CHOLESTEROL LEVELS IN PATIENTS WITH NEWLY DIAGNOSED
CHRONIC LYMPHOCYTIC LEUKEMIA
I Yavasoglu1*, G Kadikoylu1, G Pektas1, A Bolaman1
1hematology, Adnan menderes university medicine faculty, aydın, Turkey

Background: The cholesterol levels may be low in solid tumors and hemato-
logical malignancies such as multiple myeloma. The cholesterol levels in the
patients with chronic lymphocytic leukemia (CLL) decreased in some experi-
mental studies. Some patients have indolent disease and never need treatment,
but in others the clinical course is aggressive and soon after diagnosis requires
intensive treatment.

Aims: In this study, according to the International CLL study group, 73 patients
with newly diagnosed CLL (38 male and 35 female with mean age of 67±11
years) were retrospectively evaluated for lipid parameters. 
Methods: 71 (43 females and 28 males with mean age of 55±9 years) healthy
subjects were enrolled to the study as control group. Architect C800 instrument
and enzymatic/ calorimetric method was used to measure lipid parameters
including total cholesterol (TC), high density lipoprotein cholesterol (HDL-C),
very low density lipoprotein cholesterol (VLDL-C), and triglyceride levels. Low-
density lipoprotein-cholesterol (LDL-C) values   were calculated according to the
formula of Friedwald. Lipid parameters   were compared between Binet A and C
stages using with student’s t test. 
Results: While 59% of the patients with Binet A, while 36% were Binet C. TC,
HDL-C, LDL-C values in the patients with CLL   lower than control group

(P<0.001), Triglyceride and VLDL-C levels   were not significantly different
(P>0.05) between two groups (Table 1).There was no difference for lipid param-
eters between Binet stages. 
Summary / Conclusion: Low cholesterol levels in patients with CLL may occur
due to increased use of cholesterol by lymphocytes. 

B1346
THE ASSOCIATION OF FLUDARABINE AND CYCLOPHOSPHAMIDE AS
FRONT LINE TREATMENT IN CHRONIC LYMPHOCYTIC LEUKEMIA: HAS
IT STILL A ROLE IN THE IMMUNE THERAPY ERA?
L De Padua1*, B Vannata2, I Innocenti2, P Falcucci3, G D’Arena4, F Autore2, F
Santini2, N Piccirillo2, P Chiusolo2, F Sorà2, S Sica2, G Leone2, L Laurenti2
1Oncology and Hematology, Regina Apostolorum Hospital, Albano Laziale
(Rome), 2Hematology, Catholic University Hospital A.Gemelli, Rome, 3Hema-
tology, Belcolle Hospital, Viterbo, 4Hematology, San Giovanni Rotondo Hospi-
tal, San Giovanni Rotondo, Italy

Background: The combination of Fludarabine and Cyclophosphamide (FC)
was widely used in Chronic Lymphocytic Leukemia (CLL) for its tolerability and
higher response rate in respect to the alkylator based regimens. Nowadays the
association of monoclonal antibodies with chemotherapy is considered the
standard treatment of CLL.
Aims: Here we report the long term results and late toxicities of FC combina-
tion administered orally or intravenously, taking into account biological profile
of patients, in order to establish its role in the era of monoclonal antibodies.
Methods: We retrospectively enrolled 65 CLL patients with a median age of 65
years (range 44-78 years) treated with oral FC (30/250 mg/m2) (38 patients) or
intravenous FC (25/250 mg/m2), administered for 3 consecutive days every 4
weeks for 6 cycles. All patients were studied at baseline for IgVH, CD38, Zap
70, FISH abnormalities.
Results: No statistical differences were noticed in terms of efficacy between the
two routes of administration. Seven patients did not complete the treatment: two
developed immune thrombocytopenia (ITP), one pure red cell aplasia and one
skin toxicity. Two patients in the intravenous arm died of pneumonia and one
for sudden cardiac death. We observed a good compliance, especially in the
oral FC group. Overall response rate (ORR) was 84% (53% complete
response); median progression free survival (PFS) was 37 months (range 2-
199); median time to re-treatment (TTR) was 42 months (range 2-199). At a
median follow-up of 6 years (range 1-199 months) median overall survival (OS)
was reached at 96 months. Thirty-two patients are still alive. Three patients
developed lymphoproliferative diseases: two of them a Richter’s syndrome
respectively 11 and 51 months after FC (the second patient died) and one a
Hodgkin lymphoma 74 months after FC. One patient showed a myelodysplas-
tic syndrome 36 months after FC. One patient with previous surgery for gastric
ulcera developed a gastric cancer 32 month after FC and died. Eighteen
patients died of progressive disease at median of 47 months after FC and five
due to infective late complications. One patient, who received only 2 cycles of
FC and immune therapy for ITP, died of hepatic cancer. Other late fatal events
unrelated to CLL were two heart diseases, one liver disease, and one respira-
tory failure. Among patients who required salvage therapy, our data suggest that
the combination of Rituximab with chemoterapy (Chlorambucil, FC, Bendamus-
tine) is the best strategy as second line therapy. A significantly lower OR (HR
0,093; CI 0,015-0,580; P=0,011) and reduced PFS (HR3,857; CI1,766-8,424;
P=0,001) was noticed in the high risk (Del 17p- and/or Del 11q-) FISH group
compared to standard risk. Unmutated IgVH (HR2,857; CI1,207-6,762; P=0,017)
and high risk FISH (HR4,641; CI1,929-11,164; P=0,001) emerged as independ-
ent prognostic factors on TTR. Patients with high risk FISH showed reduced OS
(68 months versus 96 months standard risk), without statistical significance.
Summary / Conclusion: These results confirmed the safety and tolerability of
FC. Even if in the era of monoclonal antibodies in which BTK and PT3K
inhibitors showed surprising results, this association could be still used espe-
cially as oral formulation in patients not eligible for more aggressive protocols,
allowing a home therapy.

haematologica | 2013; 98(s1) | 547

Stockholm, Sweden, June 13 – 16, 2013



Chronic myeloid leukemia - Biology

B1348
BCL-XL EXPRESSION AS A POTENTIAL PROGNOSTIC PARAMETER IN
CHRONIC MYELOID LEUKEMIA
A Kamel1*, G Mossallam1, S Meshaal2, D Labib2, R Abdelfattah3, M Samra3,
M Sherif2, O Goher2
1Clinical Pathology, NCI, Cairo University, 2Clinical and Chemical Pathology,
Faculty of Medicine, Cairo University, 3Medical Oncology, NCI, Cairo Univer-
sity, Cairo, Egypt

Background: Chronic myeloid leukemia (CML) is characterized by the pres-
ence of the Ph chromosome (BCR/ABL chimeric gene) in hematopoietic stem
cells. Clinically, it is manifested in three distinct phases: chronic, accelerated,
and blastic. BCR-ABL expression results in constitutive activation of STAT5
which contributes to increased expression of the anti-apoptotic Bcl-2 family
member Bcl-xL.
Aims: The aim of this work was to investigate the role of Bcl-xL expression in
CML progression into advanced phases and its possible significance as a prog-
nostic parameter.
Methods: The study was conducted on 32 CML patients including 12 males
and 20 females with an age range of 21-79 and a median of 41.5 years. They
included 18 in chronic (Group I), 3 in accelerated and 11 in blastic crisis phase
(Group II). Hasford score was available for 30 patients. They were divided into
3 risk groups: Low risk group: score 780 (8 patients), Intermediate risk group:
score 781-1480 (13 patients) and High risk group: score > 1480 (9 patients).
Patients received standard therapy. Bcl-xL expression was assessed by RT-
PCR; it was studied in relation to various hematological and clinical parame-
ters. The study was approved by the IRB of the NCI, Cairo University and a writ-
ten informed consent was obtained from all participants.
Results: Bcl-xL expression did not differ according to the disease stages. With-
in group I, TLC and % basophils were significantly higher in patients with Bcl-
xL positive than those with Bcl-xL negative (P=0.004 and 0.02 respectively).
Hasford Score was available for 15 cases in group I and 15 in group II; it was
significantly higher in group II (1383.16±1259.98 vs.1122.97±474.43, p val-
ue=0.01). Within group I, Bcl-xL showed a statistically significant higher expres-
sion in patients in high risk group according to Hasford score than patients in
intermediate or low risk groups The difference was statistically significant in the
total cohort (P=0.01) and in group II (P=0.046) but insignificant in group I. A sta-
tistically significant better outcome was observed in Bcl-xL negative patients
as compared to Bcl-xL positive ones (P=0.05).
Summary / Conclusion: Bcl-xL is not involved in the mechanism(s) underly-
ing the progression into accelerated phase or blastic crisis in CML. However it
might serve as a prognostic parameter.

B1349
BCR-ABL KINASE DOMAIN MUTATION FREQUENCY IN CHRONIC
MYELOID LEUKEMIA (CML) PATIENTS RESISTANT TO IMATINIB THERA-
PY
V Tikhonova1*E Misyurina2, L Kesaeva1, Y Finashutina1, A Krutov2, E Akseno-
va2, I Soldatova2, O Soldatkina2, V Ivanova3, N Novitskaya3, E Arshanskaya3,
I Lazarev3, .M Volkova4, T Pospelova5, T Konstantinova6, L Vysotskaya7, E
Voloditcheva8, V Lapin 9, I Davydkin 10, A Turkina 11, T Kolosheinova 11, S.
Goryacheva 11, E Chelysheva 11, A Pristupa 12, R Golubenko 13, L Gavrilova
14, S Volkova 15, G Kuchma 16, E Ovsyannikova 17, L Zaklyakova 17, K
Kaplanov 18, T Klitochenko 18, A Misyurin2
1Federal Research Center for Pediatric Hematology, Oncology and Immunol-
ogy, 2GeneTechnology LLC, 3Center for Hematology, S.P. Botkin, 4Blokhin
Cancer Research Center RAMS, Moscow, 5Novosibirsk State University,
Novosibirsk, 6Ekaterinburg City Clinical Hospital, Ekaterinburg, 7M.S.
Vladimirskij Moscow Regional Research Clinical Hospital, Moscow, 8Center
for Hematology, Tula City Clinical Hospital, Tula, 9Center for Hematology,
Yaroslavl City Clinical Hospital, Yaroslavl, 10Scientific Research Institute of
Hematology, Transfusiology and Intensive Care in Samara, State Medical Uni-
versity, Samara, 11Research Center for Hematology, Moscow, 12Ryazan City
Clinical Hospital, Ryazan, 13Orel City Clinical Hospital, Orel, 14Saransk City
Clinical Hospital, Saransk, 15N-Novgorod State Medical Academy, N-Novgorod,
16Orenburg State Medical Academy, Orenburg, 17Astrakhan State Medical
Academy, Astrakhan, 18Volgograd Regional Clinical Cancer Center, Volgograd,
Russian Federation

Background: The major mechanism of resistance to imatinib and another
inhibitors of tyrosine kinases of patients with chronic myeloid leukemia (CML)
is the mutations in the locus between exon a3 and exon a11 in ABL gene,
which present in BCR-ABL fusion tyrosine kinase and its mRNA. According to
recommendations European Leukemia Net (ELN) sequencing of the BCR-ABL
kinase domain is a necessary analysis for all patients with CML with primary
reduced capacity of imatinib to inhibit kinase activity.
Aims: Analysis of incidence mutations frequency in the BCR-ABL kinase
domain in patients with chronic myeloid leukemia (CML) with resistance to ima-

tinib therapy.
Methods: Present study involves 846 CML patients with resistance to imatinib
therapy in 68 hospitals of 53 cities of Russia during 85 months from January
2006 to February 2013. The patients had different disease stage. Efficiency of
imatinib therapy was analyzed in GeneTechnology LLC Molecular Oncology
and Hematology Lab in Moscow by RQ-PCR of BCR-ABL transcript according
IS (International Scale). Identification of point mutations in the locus between
exon a3 and exon a11 in mRNA BCR-ABL was performed by direct sequenc-
ing of the BCR-ABL kinase domain.

Results: 31% (n=262) patients with CML and resistance to imatinib therapy had
mutations in the BCR-ABL kinase domain, among them 59,9% men (n=157)
and 40,1% women (n=105), median age – 50 (from 15 to 74). As well as5,7%
patients (n=16) had two mutations, we were detected 278 mutations from 262
patients with CML. Total amount of mutations comprise 40 variations sorting by
decrease: T315I or G250E (35/262 – 12%); T317L (33/262 –7,9%); M244V
(21/262 –7,5%); F359V, H396R or Y253H (18/262 –5,6%); E255K (16/262
–5,7%); E255V, L248V or M315T (11/262 –3,9%); E355G (8/262 –2,8%); F359C
(7/262 –2,5%); del ex7, Q252H or L387F (5/262 –1,8%); S348L (4/262 –1,4%);
Ins 98-72 bp, F317I or E255D (3/262 –1,1%); E275K, E279A, K247R, L387M
or V299A (2/262 – 0,7%); E292V, E334G, E450K, E459A, E459K, F359I,
F486S, L383F, P441L, Q252M, Q491L, T305I, T345I, Y312C, T520S or
G425Stop (1/262 – 0,3%). Double mutationswere associatedwith the varia-
tions in the P-loop domain. The median of detecting mutations was 27 months
(from 3 to 83 months). Part of the mutations (include T315I) with resistance to
nilotinib comprised 40,3%, to dasatinib – 21% (Table). 69% (n=584) patients
with CML and resistance to imatinib therapy had not mutations in the BCR-ABL
kinase domain, among them 46% men (n=268) and 54% women (n=316),
median age – 51 (from 24 to 74).
Summary / Conclusion: Present study confirmed essential influence muta-
tions in BCR-ABL kinase domain on resistance to imatinib therapy (for 31%
patients). But in 2/3 cases resistance to inhibition of the tyrosine kinases asso-
ciated with no BCR-ABL mutations. We also indicated that besides well know
point substitutions took place another mutations that lead to essential alteration
in protein structure and cause resistance. Patients during imatinib therapy had
significant count mutations in BCR-ABL domain of leading to resistance to sec-
ond-line inhibitors of tyrosine kinase. As the result it is necessary to identify
BCR-ABL mutations for changing therapy to using dasatinib and nilotinib. Sim-
ilar structure of imatinib and nilotinib explained that common sets of mutations
of resistance to nilotinib therapy are prevailed over mutations of resistance for
dasatinib. If dasatinib and nilotinib will move to first-line therapy the change of
this situation is expected.

B1350
LOWER INCIDENCE OF CML IN O BLOOD GROUP AND SECRETOR INDI-
VIDUALS 
M Jaff1*
1Council of Diagnostics, Kurdistan Board for Medical Specialities, Erbil, Iraq

Background: ABO blood groups have been associated with many bacterial,
fungal infections, and malignancies.
Aims: To examine such association and the possibility of explaining it, through
studying (591) patients with hematological malignancies (HM); AML, ALL, CML,
CLL, HL, NHL, and MM, compared to (196) blood donor controls
Methods: Standard conventional techniques were used for ABO; Rh grouping.
Secretor status was determined by Lewis blood grouping and haem-agglutina-
tion inhibition test.Informed consents were obtained from both patients and
controls according to medical ethics regulation.
Results: ABO & Rh blood groups and secretor status results showed no sig-
nificant difference from controls, except in CML patients; where blood group A
incidence was significantly (P: 0.0007) higher (55.0 %) than normal control
(32.1%) and than other (HM) (31.3%) (P: 0.0001). Blood group O was signifi-
cantly (P: 0.0074) lower in CML (21.7%) than normal (38.3%) and than other
(HM) (41.4%) (P: 0.0015). No significant difference in the secretor status was
found between different (HM) but a significant lower incidence was found in
CML (60%) as compared to controls (74.0%)(P: 0.0187), and to other (HM)
(73.6%)(P: 0.0127). Also there was a lower incidence of secretor status in CML
patients with O blood group (45.5%) as compared to controls and to other (HM)
patients (P: 0.0197)( P: 0.0198) respectively.
Summary / Conclusion: A significant lower frequency of O blood group was
found in patients with CML. This means blood group O individual are protect-
ed from CML. This can be explained at least partially, by the higher frequency
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of secretor status in these patients. Evidences, from other studies, have shown
that ABO antigens can modulate cellular interactions making them more acces-
sible for glycan-binding proteins through their sialic acid constituents, also have
shown an increased EDF binding sites on normal blood group A1 RBCs (which
are also present on other hematopoietic cells) as compared to group O and B
individuals. Which means more ability to bind EDF and then after, more Tyro-
sine Kinase activity with it’s known implicated role in the pathophysiology of can-
cer

B1351
BCR-ABL1 GENOMIC MOLECULAR CHARACTERIZATION IN CHILDREN
WITH CML: DESCRIPTION AND INTEREST FOR MOLECULAR FOLLOW-
UP
A Leruste1,2, E Levine1,2, M Lelorch3, C Deswartes1, P Ballerini4, S Romana5,
A Salmon6, G Michel7, D Plantaz8, J Landman-Parker1,2, G Leverger1,2, A
Petit1,2*
1UMRS_938, UPMC Univ Paris6, 2Hématologie et Oncologie Pédiatrique, Hopi-
tal Trousseau - Assistance Publique Hopitaux de Paris, 3Laboratoire de
Cytogénétique, Hopital Necker - Assistance Publique Hôpitaux de Paris, 4Lab-
oratoire d’Hématologie, Hopital Trousseau - Assistance Publique Hopitaux de
Paris, 5Laboratoire de Cytogénétique, Hopital Necker - Assistance Publique
Hopitaux de Paris, Paris, 6Hématologie, CHU de Nancy, Nancy, 7Hématologie
et Oncologie Pédiatrique, APHM, Marseille, 8Hématologie et Oncologie Pédi-
atrique, CHU de Grenoble, Grenoble, France

Background: Chronic myeloid leukemia (CML), is a rare disease in children
characterized by BCR-ABL1 fusion. Molecular follow-up is a major factor for
evaluation of treatment efficiency. However, BCR-ABL1 transcript fusion quan-
tification is sometimes technically difficult due to RNA extraction and stability.
Breakpoints genomic regions, never described in pediatric CML, are classical-
ly along a 3 Kb intronic region on BCR, and more than 140 kb intronic region
in ABL1.
Aims: Characterize breakpoints regions in pediatric CML and quantify BCR-
ABL1 genomic fusion to design a molecular follow-up
Methods: 20 patients, between 10 months and 16 years old, are studied. They
present CML with M-BCR transcript. After sequencing analysis of M-BCR tran-
script, genomic fusions are amplified by a long-range multiplex PCR, using 2
forward primers on BCR and 25 reverse primers on ABL1 all along potential
breackpoint region. Amplification product is sequenced and a patient specific
PCR is designed among genomic fusion. A FISH based method, using 6 con-
tiguous fosmides on ABL1, allows limiting the patient potential breackpoint
region to about 30 kb. If failing, a LDI-PCR (Long Distance Inverse PCR) tech-
nique is used on BCR to amplify BCR-ABL1 genomic fusion.
Results: Genomic fusion has been characterized for 17 patients (85%). Method
used was long range multiplex PCR for 14 patients and LDI-PCR for 3 patients.
FISH were used for 3 patients. BCR breackpoints are located all along M-BCR
region. ABL1 breackpoints are located along the 2 first intronic regions, and for
2 patients, before 5’ end of the gene. There is no genomic particularity for
breakpoints regions. Only 3 breakpoints on BCR and 6 on ABL1 occurred in
repeated sequences.
Summary / Conclusion: 70% of genomic fusions are characterized by multi-
plex long range PCR. With additional LDI-PCR and FISH techniques, 85% are
characterized. These techniques are more difficult to use than transcript quan-
tification by quantitative PCR, but DNA extraction is easier and stability much
better. Molecular follow-up, with patient specific genomic quantitative PCR,
could be more precise and reproducible. We think that genomic characteriza-
tion of BCR-ABL1 fusion for CML patients is technically more fastidious than
RQ-PCR, but possible in routine procedures, and could improve molecular fol-
low-up for CML patients.

B1352
IDENTIFICATION OF IL-6-174G/C PROMOTER POLYMORPHISM IN
CHRONIC MYELOID LEUKEMIA
S Yalcin1, P Mutlu2, G Ozgur3, T Cetin3*, O Nevruz3, F Avcu3
1Food Engineering, Ahi Evran University, Kirsehir, 2Biology, Middle East Tech-
nical University, 3Hematology, Gulhane Medical School, Ankara, Turkey

Background: Cytokines such as interleukin and interferon are immunomodu-
lating agents that are secreted by active lymphocytes, macrophages, endothe-
lial and epithelial cells in case of inflammation and immune reactions. Inter-
leukin-6 (IL-6) is secreted by the T-cells and macrophages and serves both pro-
inflammatory and anti-inflammatory effect in addition to B-cell growth. IL-6 has
been shown to be associated with many diseases including hematological
malignancies, being a positive growth factor. However, the highest levels of
cytokines which are produced by immune cells vary between individuals due
to genetic polymorphisms. It has been shown that these genetic polymorphisms
influenced the total cytokine expression and release, being an important dis-
tinguishing factorfor risk of disease occurrence, course of illness and disease
prevention.
Aims: In this study, promoter polymorphism of IL-6 (-174G/C) was identified and
investigated in chronic myeloid leukemia (CML) patient group whether it is a risk

factor for the occurrence of the disease.
Methods: Twenty five unrelated CML patients were selected for this study.
Control blood samples were obtained from 30 unrelated, healthy volunteers.
The consent of the local ethics committee was obtained for this study. Geno-
typing of -174G/C polymorphism was performed by polymerase chain reaction
(PCR) and restriction fragment polymorphism analysis (RFLP) using specific
primers and NlaIII restriction enzyme, respectively.
Results: Seventeen of 25 (68.0%) CML patients were found as homozygote
for G/G genotype. Five of 25 (20.0%) were heterozygote and 3 of 25 (12.0%)
were homozygote for C/C genotype. In the control group, 29 of 30 (96.7%)
were homozygote for the G/G genotype and only 1 of 30 (3.3%) was heterozy-
gote. Homozygote C/C genotype was not observed. The ratio of the C/C geno-
type in CML patient group was significantly higher than the control group
(P<0.05).
Summary / Conclusion: IL-6 -174G/C polymorphism may be a risk factor for
the occurrence of chronic myeloid leukemia.

B1353
CREATION OF A RESOURCE GROUP ON “GENOMICS IN THE CLINIC IN
LOW RESOURCE SETTINGS”: AN EXAMPLE USING A LONGITUDINAL
STUDY OF A CML CASE
A Chacko1*, S Patil1, A Upadhyay1, A Nagrajan1, R Khatri1, D Arya1, S Krish-
na1, C Ross2, S Ramanathan1
1National Centre for Biological Sciences, 2St. John’s Medical college and Hos-
pital, Bangalore, India

Background: Genome sequencing has emerged recently as a technology that
can be used to address questions regarding the clonal evolution of cancers such
as CML and has potential to be translated into practical applications in a clini-
cal setting. In order to lay the foundation for exploring the possible use of such
technologies in a lower resource clinical setting, we have created a consortium
involving basic experimental biologists, scientists with expertise in bio-infor-
matics and structural biology along with clinicians. In the first such exercise, we
have undertaken a whole exome sequence of a patient with CML, as its clini-
cal outcome varies amongst patients during the progression of disease.
Aims: This study attempts to understand the variability of the clinical outcome
to standard treatment from a genomics perspective. Our case study includes a
patient who has been responding to Imatinib at 200 mg once a day or some-
times on alternate day because of symptomatic neutropenia for two years with
no progression, both clinically and molecularly.
Methods: The exome sequencing of the bone marrow aspirate was performed
at the time of diagnosis and after two years of treatment with Imatinib. Matched
skin biopsy was used as a control. This study has been approved by the Insti-
tutional Ethical Review Board of St. John’s Medical college and Hospital.
Results: We present the relevant clinical information and the initial analysis.
The novel mutations are being mapped on genes to identify which functional
domains could be affected and to provide a structural basis of such mutations.
A bioinformatics pipeline has been established to map domain architecture and
to perform homology modelling of genes of interest. These polymorphisms
would allow us to use such readout as a screen across CML patients to iden-
tify cases with better disease prognosis.
Summary / Conclusion: In addition to adding insights on the evolution of CML
and providing an opportunity to develop screens for better CML prognosis, this
study also offers insights on organizing such studies in India, where genomics
is still in the early stages. With the distinct population groups and diverse spec-
trum of diseases, we believe that our work lays the foundation for larger stud-
ies in both CML and other diseases requiring such approaches.

B1354
WHOLE EXOME SEQUENCING ANALYSIS IN CHRONIC MYELOID
LEUKEMIA 
A Lavrov1, S Smirnikhina1, E Chelysheva2, E Adilgereeva1, O Shukhov2, V
Kozlov1,3, A Turkina2, S Kutsev1,4*
1Federal State Budgetary Institution “Research Centre for Medical Genetics” of
the Russian Academy of Medical Sciences , 2Federal State Budgetary Institu-
tion “Hematological Research Centre” of Ministry of Health of the Russian Fed-
eration, 3State Budgetary Educational Institution of Higher Professional Edu-
cation “Moscow Institute of Physics and Technology”, 4State Budgetary Edu-
cational Institution of Higher Professional Education “Russian National
Research Medical University named after N.I. Pirogov” of Ministry of Health of
the Russian Federation, Moscow, Russian Federation

Background: Tyrosine kinase inhibitors (TKI) therapy of chronic myeloid
leukemia (CML) has shown impressive results last decade. However, around
25% of patients on imatinib have failed to achieve optimal and 10% patients
have lost the achieved response in 5 years. The resistance to TKI therapy
remains in CML patients on TKI of second generation too. Exome analysis is
now-a-days one of the most powerful tool in the search for the new prognostic
markers and molecular targets for therapy.
Aims: We launched prospective study aiming to sequence exomes in CML
patients to find out possible exomic differences of leukemic cells between
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responders and non-responders as well as between leukemic and normal cells
in the same patients.
Methods: Whole exome sequencing by NGS technology of 5 primary CML
patients who achieved complete cytogenetic response in 6 months of TKI ther-
apy were included in analysis.
Results: To the date there are 5 CML exomes sequenced with 26K variations
found in average. About 8K of the found variants are non-synonymous. Pre-
liminary analysis demonstrated that from 756 to 789 of these non-synonymous
variants in each patient are not described in dbSNP. The comparison of the
revealed non-synonymous variants between patients did not reveal identical
SNP.
Summary / Conclusion: Preliminary findings shown that NGS analysis did not
revealed identical non-synonymous variants in exomes of leukemic cells in
CML patients with optimal response to TKI therapy. These and new data with
deep bioinformatics analysis of comparison of leukemic and normal cells
exomes will be discussed.

B1355
MESENCHYMAL STEM CELLS FROM CHRONIC MYELOGENOUS
LEUKEMIA (CML) PATIENTS, A PROJECT TOWARDS EXPANDING AN
AUTOGRAFT FOR TRANSPLANTATION
M Salamoon1*, M Kenj2
1medical oncology, al Bairouni university hospital, 2molecular biology, mazen
kenj lab, damascus, Syrian Arab Republic

Background: Human Mesenchymal stem cells (MSCs) are group of cells able
to give rise to different types of stem cells and now that they do exist in bone
marrow they can differentiate into hematopoietic stem cells.CML is a monoclon-
al myeloproliferative disorder characterized by Philadelphia chromosome t
(9;22) and a fusion gene BCR-ABL at molecular level.
Aims: The goal of the study is to isolate MSCs from patients diagnosed with
CML in chronic phase proven to be Philadelphia chromosome positive by
means of Karyotype and fusion gene BCR-ABL positive by FISH, then to prove
that MSCs are Philadelphia negative cells which enable us to differentiate them
into hematopoietic stem cells in vitro.
Methods: The study was performed at the molecular cytogenetics section of
Kenj cytogenetics laboratory in Damascus (SYRIA). Bone marrow samples
were taken from 20 newly diagnosed patients with CML still in chronic phase.
All samples were Philadelphia positive by karyotype and BCR-ABL fusion gene
positive by FISH. Samples were cultured and Mesenchymal stem cells were
isolated after proper passages , and were phenotyped by flowcytometer to
reveal positive CD105 and negative CD14, CD34 and CD45 which meets the
MSCs criteria.
Results: isolated MSCs, showed normal Karyotype, negative BCR-ABL fusion
by FISH, and negative BCR-ABL cDNA by rt –PCR, out of 106 cells showing
that MSCs completely isolated from the leukemic cells. MSCs reserved its
osteogenic differentiation potential and we tried to trigger hematopoietic differ-
entiation of those cells , and have got promising results. confirmed by increas-
ing percentage of CD34 positive cells which were in turn BCR-ABL negative
by rt-PCR.
Summary / Conclusion: Results showed that the bone marrow is an abundant
source of MSCs and the genetic abnormality in CML is taking place in a cer-
tain phase post-hematopoeitic stem cell. Also expansion of CD34 population
in vitro beginning from a MSC derived from the bone marrow opens a spec-
trum of ideas such as making an autologous stem cell transplantation in CML
patients which seems like a dream nowadays.

B1356
CO-EXPRESSION OF P190 AND P210 TRANSCRIPT IN A PEDIATRIC
CHRONIC MYELOID LEUKEMIA PATIENT AT THE TIME OF BLAST CRISIS
I Eker1*, O GURSEL1, O BABACAN1, A KUBAR2, A KUREKCI1
1Pediatric Hematology, 2Microbiology,Virology, GATA, Ankara, Turkey

Background: It has been suggested that the co-expression of p190 BCR-ABL
transcript (p190) being detected frequently at a low level in adult p210 BCR-
ABL transcript (p210) positive chronic myeloid leukemia (CML), but of no patho-
genetic significance. On the contrary, the pathogenetic significance of this co-
expression remains unclear in pediatric population. 
Aims: Here we report a pediatric CML patient, who presented co-expression
of the p190 and p210 at the time of blast crisis. 
Methods: A fifteen years old boy, who had been diagnosed as CML in Iraq
before one years of his referral to our service, had been receiving imatinib
treatment for seven months until his first lymphoid blast crisis. Complete hema-
tologic response had been achieved with two course of hyperfractionated
cyclophosphamide, vincristine, doxorubicin, dexamethasone (Hyper CVAD).
He had been transmitted to our service with imatinib treatment after two months
from his second course of Hyper CVAD, for the plan of hematopoietic stem cell
transplantation. At the time of his admission he had fullnes and weakness com-
plaints and found to have 4 cm palpable spleen below costal margin. Labora-
tory findings showed an anemia (10 g/dL) and leukocytosis (70x109/L). Bone
marrow aspiration revealed diffuse L1 type lymphoblastic infiltration. Flow

cytometry was positive for CD10, CD19 and he was diagnosed as second lym-
phoid blast crisis relapse of CML. Bone marrow karyotype revealed the pres-
ence of %50 Philadelphia chromosome in 100 interphase and RT-PCR
revealed the presence of both the p210 and p190. He had failed the
antileukemic remission induction therapy with ALL-REZ-BFM-2002 treatment
protocol while the search was going on for match unreleated donor, because
of not having a match releated donor. Bcr-Abl kinase domain mutational analy-
sis was performed and revealed no mutations. He was given imatinib treatment
with clofarabine, cyclolphosphamide and etoposide combination chemothera-
py, He finished the induction phase of the combination therapy without a major
complication. Complete cytogenetic response was achieved. RT-PCR control
revealed negativity of the p190 but very weak persistence of the p210. After one
month when he became clinically stable, a second course of the combination
chemotherapy was given as consolidation. Despite not having Bcr-Abl kinase
domain mutation, he was considered as having clinical resistance to imatinib
and was given dasatinib treatment with the beginning of consolidation
chemotherapy. Bone marrow analysis on the fourteenth day of the consolida-
tion chemotherapy revealed complete response at the cytogenetic and molec-
ular level, neither p210 nor p190 were detected on PCR analysis. He is now
clinically stable, on dasatinib treatment and match unreleated donor search is
going on.
Results: Although p210 is present in majority of pediatric CML patients, p190
is very rare.It is suggested that p190 may be a secondary event in at least some
cases of childhood CML, suggesting an association with imatinib resistance and
progression to a blastic crisis in these patients. In conclusion it is worthful of
searching p210 and p190 with RT-PCR in Philadelphia chromosome positive
pediatric CML patients both at the diagnosis and during the course of therapy,
because co-expression of p210 and p190 may be associated with resistance
to imatinib and progression to the blastic phase. 
Summary / Conclusion:
This case shows that there is need to further molecular hematological researchs
and gathering data with interpretation in pediatric CML.

B1357
ASSESMENT OF THE EFFICACY OF HESA-A ON THE PROLIFERATION
AND APOPTOSIS OF CHRONIC MYELOGENOUS LEUKEMIA CELL LINE
F Nadali1*, M Ghasemi1, N Ostad2, S Rostami3, F Zaker1
1Hematology Department, 2Toxicology, Tehran University of Medical Sciences,
3Hematology-Oncology and BMT Research Center, Tehran, Iran, Islamic
Republic Of

Background: Chronic myelogenous leukemia is characterized by philadelphia
(ph0 chromosome, the presence of BCR-ABL fugene gene and constitutive acti-
vation og the ABL1 tyrosine kinase. Despite an excellent result of target ther-
apy by imatinib, some patients develope resistance to imatinib. HESA-A has
produced as an anti-cancer drug by Iranian scientists in order to reduce sid
effects of conventional therapy. 
Aims: In this study efficacy of HeSA-A on proliferation and apoptosis of K562
cell line was assessed.
Methods: In this study doubling time of K562 cell line was calculated.The cells
were affected by various concentrations of HESA-A (1,2,4 and 8 mg/ml respec-
tively). Cytotoxicity and IC50 dose of HESA-A were detected by MTT and try-
pan blue exclusion assay. Appoptosis was assessed by flowcytometry after 48
h cell treatment in the presence of IC50 dose.
Results: Doubling time of K562 was 24 hours. HESA-A reduced the number
of viable K562 cells in a concemtration manner dependent. IC50 dose was 3.5
mg/ml. In flowcytometry analysis of apoptosis, 19.22% of the treated cells were
located in the position of the necrotic cells.
Summary / Conclusion: The results of MTT and trypan blue exclusion assay
suggest that HESA-A inhibits the growth of K562 cells in a concentration
dependent manner and induce necrosis in K562 cells.
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B1358
SECONDARY MALIGNANCIES IN CHRONIC MYELOID LEUKEMIA (CML)
PATIENTS.
A Enrico1*, C Pavlovsky2, R Mariano3, B Moiraghi4, G Bendek5, J Milone1
1Hematology, Hospital Italiano de La Plata, La Plata, 2Hematology, Fundaleu,
Ciudad Autonoma de Buenos Aires , 3Hematology, Hospital de Parana, Parana
Entre Rios , 4Hematology, Hospital Ramos Mejia, ciudad Autonoma de Buenos
Aires, 5Hematology, Hospital Centro de Salud Zenon Santillan, San Miguel de
Tucuman, Argentina

Background: Tyrosine kinase inhibitor (TKIs) in CML has become such a suc-
cess that it has given patients hope for a large disease free-survival. Preclini-
cal studies with Imatinib in rats showed neoplastic changes in kidney, urinary
bladder, urethra, preputial and clitoral gland, small intestine, parathyroid glands,
adrenal glands and non glandular stomach. The question about the possibility
of late effects if TKI treatment includes the possibility of developing other malig-
nancies arises in  patients with long disease free survival.
Aims: We analyzed our CML patient population ( in 5 sites of Argentina) to
investigate the frequency and characteristics of second malignancies among
patients with CML treated with TKIs.
Methods: All patients with CML treated with TKI between November 2001
December 2012 were included in this analysis. All the patients had a medical
history and physical examination, complete blood counts and blood chemistry
before the beginning of therapy and every month for the first 3 months, then
every 3 months until 12 months, from the beginning of the therapy and then
every 6 months. Cytogenetic response was assessed in the BM and the molec-
ular response was assessed by real-time PCR. The records of 383  patients with
CML in chronic phase (CP)  treated with TKI were reviewed. The patients with
CML included  in CP treated with  Imatinib Mesylate (IM) after IFN failure, and
patients treated with second generation TKI in front line therapy.  Fifty patients
(0,03%) developed 15 different second cancers. Of these 15 patients 8 were
men. 14 patients received frontline therapy with IM for CML, and one patient
with dasatinib. 8 patients received IM after IFN treatment failed. None of the 12
patients had received stem cell transplantation. The types of second cancer dur-
ing TKI therapy were: gastrointestinal (GI cancer); colon: 4 patients; breast
cancer: 1;  lung cancer: 3 patients; genitourinary (GU cancer): urinary bladder,
kidney , uterine, and  penis 6: patients;  and Non Hodgkin Lymphoma 1 patient.
The most common second cancer were GU cancer representing 0,4 % of all
the cancers. The median time from the start of TKI therapy to diagnosis of the
initial second cancer was 46,1 months (range 2-22 months)  After a median fol-
low up of 21,2 months from diagnosis of a second cancer, 9 patients had died
among the dead, 4 had died of CML related cause. The best response to TKI
at the time of detection of the second cancer was HCR in all patients, and
RCyC in 10 patients. The CMR was observed in 8 patients.
Results: In our analysis, the incidence rate of secondary malignancies inCML
patients was 0,03%.  The most common second malignancies was  GU can-
cer. A Continuous long term monitoring of these patients, together with a report
of the patients who developed a second cancer, is necessary 
Summary / Conclusion: In our analysis, the incidence rate of secondary malig-
nancies inCML patients was 0,03%.  The most common second malignancies
was  GU cancer. A Continuous long term monitoring of these patients, togeth-
er with a report of the patients who developed a second cancer, is necessary 

B1359
SUCCESSFUL MANAGEMENT OF CML DURING PREGNANCY AND IN
POST-PARTUM PERIOD
H Klamová1*, D Srbová1, M Šišková2, K Poláková1, J Březinová2, P Cetkovský1,
M Marková1
1Institute of Hematology and Blood Transfusion, 21st Department of Internal
Medicine, General University Hospital, Prague, Czech Republic

Background: The occurrence of any leukemia during pregnancy is rare, with
an estimated incidence of 1:100,000 pregnancies annually. Chronic myeloid
leukemia (CML) covers less than 10% of leukemias during pregnancy. The
median onset age of CML is in the sixth decade, however about 10-15% of cas-
es occur in women in childbearing age. Possibility of pregnancy is therefore a
current topic. The CML therapy during pregnancy is limited by teratogenic side
effect risk. Except some case reports Pye at al. (2008) reported relevant cohort
of these patients. Data on human fetal development in pregnant women and
patient partners withCML are still limited, which led us to report data of our cen-
tre.
Aims: To verify a possibility of effective CML treatment during running pregnan-
cy without fetal development hazard together with achievement of optimal
response after delivery.
Methods: Between the years 2000-2012 we determined 12 pregnancies in 11
patients with CML and 9 pregnancies in 8 patients´ partners. 
Four patients decided for artificial abortion. Remaining 8 pregnancies in 7
patients continued to delivery. Except one patient who recognized the pregnan-

cy in 20th week, all the others were found out in the first trimester. Five preg-
nancies were confirmed in parallel with CML diagnoses without pretreatment.
One patient was pretreated with imatinib (IM) for 18 months, one with interfer-
on (IFN) for 24 months. One patient after successful delivery, who achieved
major molecular remission (MMoR) on dasatinib (DA), discontinued treatment
because of planning the second pregnancy.
In the first trimester, patients were either untreated or leukodepleted, in the
second and third trimester they were treated with lekapheresis and/or interfer-
on, or were without treatment. Seven male patients were treated with imatinib
and one with dasatinib median 18 months (range 8-101) before conception. One
patient became twice father during tyrosine kinase inhibitors consumption.
Results: All these 8 pregnancies (in 7 women) terminated with birth of healthy
infants carried to term (4 girls and 4 boys). Current age of children is 1 month
to 12 years. In 5 patients after the delivery IM treatment was initiated, in 4 of
them followed with DA, one patient continued on IFN treatment. In all 6 patients
complete cytogenetic response was achieved (median 18 months), in 5 sub-
sequently MMoR as well. One patient has not been evaluated yet due to short
time of treatment. One patient was treated with dasatinib with lasting MMoR pri-
or pregnancy. At her request to have a baby (second child during CML thera-
py), the treatment was interrupted before conception. Although she lost MMoR,
she did not need any treatment during pregnancy and she gave birth to healthy
child. In 3 months after dasatinib return MMoR was restored. Pregnancies of
CML patients´ partners were without complication terminated with birth of
healthy children, only one child required surgical resolution of umbilical hernia.
All women have good quality of life 8 to 172 months from CML diagnosis and
1 to 111 months from delivery.
Summary / Conclusion: All female patients who had decided to keep going
their pregnancies gave birth to healthy children and subsequently achieved
very good treatment response. The treatment of CML during pregnancy did not
jeopardize fetal development and did not negatively influence long lasting
results. Also pregnancies of CML patients´ partners seem to be mostly without
any complications. However the treatment of pregnant CML patients requires
close cooperation between experienced hematologist and obstetrician. 

Supported by IGA NT13899.

B1360
BCR-ABL TRANSCRIPT LEVELS AT 3 AND AT 6 MONTHS ARE PREDIC-
TIVE FOR SURVIVAL, TIME TO TRANSFORMATION AND TIME TO SEC-
OND LINE TREATMENT ONSET IN CHRONIC MYELOID LEUKEMIA
PATIENTS ON IMATINIB THERAPY
T Sacha1*, S Czekalska1, M Gniot2, K Lewandowski2, M Dudziński3, A Kopacz3,
D Hawrylecka4, E Wasilewska5, I Florek6, M Zawada6, D Link-Lenczowska6, M
Jakóbczyk7, K Kamska6, A Skotnicki 6
1Klinika i Katedra Hematologii Uniwersytetu Jagiellońskiego w Krakowie,
Kraków, 2Katedra i Klinika Hematologii i Chorób Rozrostowych Układu
Krwiotwórczego, Poznań, 3Oddział Hematologii Wojewódzkiego Szpitala Spec-
jalistycznego, Rzeszów, 4Hematology, Oddział Hematologii Onkologicznej Szpi-
tal Specjalistyczny Podkarpacki Ośrodek Onkologiczny, Brzozów, 5Klinika
Hematologii Uniwersytet Medyczny, Białystok, 6Klinika i Katedra Hematologii
Uniwersytetu Jagiellońskiego, Kraków, Poland, 7Hematology, Klinika i Katedra
Hematologii Uniwersytetu Jagiellońskiego, Kraków, Poland

Background: The assessment of molecular response at 3 and at 6 months of
imatinib treatment has been shown to play important role in predicting achieve-
ment of deep molecular response and survival of patients with chronic phase
CML. The result of early assessment of BCR-ABL transcript level might indicate
the group of patients who need more intensive therapy. The influence of clini-
cal factors before introduction of TKI therapy on early molecular response is
largely unknown.
Aims: We investigated the influence of some clinical factors (time from diag-
nosis to TKI, previous IFN alfa therapy, EUTOS score) on early molecular
response and the outcome of patients with BCR-ABL transcript levels of ≤ 1%,
> 1% to ≤ 10%, and > 10% at 3 and 6 months
Methods: A total of 270 patients (pts) treated with imatinib were investigated.
The median age was 52 years (range 22-92, 43% female). Median follow-up
was 5.5 years (range 2-12). Transcript levels of BCR-ABL, and ABL were deter-
mined by standardized RQ-PCR method from samples taken at 3 and 6 months.
Only patients with typical BCR-ABL transcripts (b2a2 and/or b3a2) were includ-
ed. Disease progression was defined by the incidence of accelerated or blas-
tic phase, or death from any reason. Time to transformation (TFS) was defined
by the incidence of accelerated or blastic phase, time to second line therapy
onset (TFSA) by the incidence of start of second line treatment due to a failure
or suboptimal response to imatinib. Patients were grouped based on BCR-ABL
transcript levels of ≤ 1%, > 1% to ≤ 10%, and > 10% at 3 and at 6 months. A
Kaplan – Meier analysis was performed for progression free survival (PFS)
overall survival (OS), time to transformation (TFA) and time to second line ther-
apy onset (TFSA).
Results: The level of BCR-ABL transcript after 3 months of imatinib therapy was
not predicted by EUTOS score. The reduction of BCR-ABL transcript at 3
months below 10% was observed in 74% of patients with onset of imatinib ther-
apy within first 6 months from diagnosis (P=0,005). The presence of addition-
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al cytogenetic aberrations at diagnosis diminished the chance for BCR-ABL
transcript reduction below 10% at 3 months (P<0,001). The influence of previ-
ous IFN alfa therapy on RQ-PCR result at 3 months was not significant. The
chance for optimal response (according to ELN recommendations) was signif-
icantly reduced in pts with >10% transcript level. The same pattern were
observed when the possibility for achievement of stable molecular remission
4 (MR4) and MR4.5 was analyzed. At 6 months the reduction of BCR-ABL
transcript to ≤1% was important for the chance for further achievement of sta-
ble MR4 (P<0,001). There was no significant differences between other groups.
The possibility to achieve a stable MR4.5 was not significantly different in all 3
transcript level groups assessed at 6 months. At 3 months the Kaplan – Meier
analysis showed that OS was significantly worse (P=0,04) in patients with tran-
script >10% (differences between groups levels ≤ 1%, and > 1% to ≤ 10% were
not significant). PFS was not significantly different for group with BCR-ABL >
1% to ≤ 10% and >10% and was significantly better for patients with transcript
level of ≤ 1% versus > 1% to ≤ 10% (P=0,05) and versus >10% (P=0,01).
Patients with transcript level >10% had significantly shorter time to transforma-
tion (TFA) (P=0,007%). At 6 months Kaplan – Meier analysis showed the sim-
ilar results as at 3 months as far as OS and PFS are concerned, TFA was sig-
nificantly longer for pts with BCR-ABL ≤ 1% versus > 1% to ≤ 10% (P=0,01)
and versus >10% (P=0,01) and were not different between groups with level
of > 1% to ≤ 10% versus >10%. The time to second line therapy onset (TFSA)
was strongly correlated with the BCR-ABL transcript level at 3 and at 6 months
and was the longest for patients with reduction to ≤ 1% (differences between
all 3 groups were statistically significant).
Summary / Conclusion: Time from diagnosis to introduction of imatinib ther-
apy could influence the reduction dynamics of BCR-ABL transcript level. Nei-
ther previous treatment with IFN alfa nor EUTOS score did not have significant
influence on the BCR-ABL transcript level assessed at 3 months. The absolute
transcript level at 3 months can be used to predict survival, progression free –
and transformation free survival as well as the chance for optimal response and
time to the onset of second line therapy with TKIs. 

B1361
APPLICATION OF THE EUTOS SCORE IN A SERIES OF PATIENTS WITH
CHRONIC MYELOID LEUKEMIA (CML) IN CHRONIC PHASE (CP) TREAT-
ED WITH TYROSIN KINASE INHIBITORS (TKI)
B Xicoy1*, C Boque2, C Fernandez3, R Vallansot4, M Cortes5, X Ortin6, L
Rodriguez7, E Plensa8, J Buch3, S Marce1, O Garcia1, P Velez2, L Abenoza2,
L Miguel1, A de Sevilla2, J Grau1, N Estrada1, J Ribera1
1Hematology, Institut català d’Oncologia-Josep Carreras Research Institute-
Hospital Germans Trias i Pujol, Badalona, 2Hematology, Institut català d’On-
cologia-Hospital Duran y Reynals, Barcelona, 3Hematology, Institut català d’On-
cologia-Hospital Josep Trueta, Girona, 4Hematology, Hospital Joan XXIII, Tar-
ragona, 5Hematology, Hospital de Granollers, Granollers, 6Hematology, Hos-
pital Verge de la Cinta, Tortosa, 7Hematology, Hospital de Vic, Vic, 8Hematol-
ogy, Hospital de Mataró, Mataró, Spain

Background: In patients diagnosed with CML in CP treated with TKI the appli-
cability of the EUTOS score and its superiority compared to the Sokal score are
controversial. According to this score, one third of high-risk patients do not
achieve complete cytogenetic response (CCyR) at 18 months and this pre-
dicts a poor progression-free survival (PFS). On the other hand, BCR-ABL/ABL
ratio <10% at three months is associated with a better overall survival (OS) and
PFS.
Aims: The objective of this study was to evaluate the prognostic value of the
EUTOS score and the molecular response (MR) at three months in a series of
182 patients with CML in CP treated with IM and second generation TKI.
Methods: 182 patients in whom EUTOS score plus CCyR at 18 months and
or MR at three months was available were studied. EUTOS score (high, low)
was calculated based on splenomegaly (cm) and percentage of basophils in
peripheral blood. CCyR at 18 months, OS and PFS according to EUTOS score
and OS and PFS according to MR (BCR-ABL/ABL ratio <10% vs. >10%) at
three months were analysed.

Results: 108 (59%) of patients were males. Median (range) age was 53 (20-
85) years. Median follow-up (range) was 4.3 years (0.3-11.8). 58 patients
received second generation TKI and 8 patients received an allogeneic stem-
cell transplantation. EUTOS score: low 151 (83%), high 30 (16%), not evalu-
able 1 (1%). CCyR at 18 months, OS and PFS were analysed according to
EUTOS score (Table). There were statistical significant differences in OS
according to MR at three months: 98% (95%CI (93%,100%)) for MR group
and 86% (95%CI (75%,97%)) for non MR group (P=0.041).
Summary / Conclusion: In this series of patients with CML in CP treated with

ITK, high EUTOS score predicted poor OS and PFS. There was a trend for a
better MR at three months in patients with low EUTOS score. These data con-
firm the applicability and prospective value of EUTOS score in an unselected
series of CML patients.

Supported in part by the Grant RD12-0036-0029
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USING OF TYROSINE KINASE INHIBITORS IN FEMALES WITH CHRON-
IC MYELOD LEUKEMIA DURING PREGNANCY AND CONSIDERATIONS
FOR TRANSPLACENTAL PENETRARION OF LEUKEMIC CELLS AND
DRUGS
E Chelysheva1*, ATurkina1, K Kotlyarchuk2, N Novitskaya3, T Ivanova4, M
Vakhrusheva4, S Mordanov5, S Kutsev6,7, S Smirnikhina6, E Polushkina8, R
Shmakov8
1Scientivic Advisory Department of Chemotherapy of Myeloproliferative disor-
ders, Federal State Budgetary Institution Hematology Research Center of
Health Ministry of Russia, Moscow, Moscow, Russian Federation, 2Depart-
ment of Hematology, SI Institute of Blood Pathology and Transfusion Medicine
UAMS, Lviv, Ukraine, 3City Hematology Center , City Clinical Hospital named
after S.P.Botkin, 4Scientific and Ambulatory Department, Federal State Budg-
etary Institution Hematology Research Center of Health Ministry of Russia,
Moscow, Moscow, 5Laboratory of Medical genetics, State Budgetary Education-
al Institution of Higher Professional Education Rostov State Medical Universi-
ty of Health Ministry of Russia, Rostov, 6Federal State Budgetary Institution
“Research Centre for Medical Genetics” under the Russian Academy of Med-
ical Sciences, 7State Budgetary Educational Institution of Higher Professional
Education “Russian National Research Medical University named after N.I.
Pirogov” of Ministry of Health of Russian Federation, 8Federal State Budget-
ary Institution for Obsterics, Gynecology and Perinatology named after
V.I.Kulakov of Health Ministry of Russiabsterics, Gynecology and Perinatology
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Background: Tyrosine kinase inhibitors (TKI) at pregnancy in females with
chronic myeloid leukemia (CML) are very rarely implemented because TKI
usage is known as unsafe for fetus due to teratogenic risk. On the other hand
imatinib was reported in literature not able to cross placenta. The question of
possibility to use TKI after appearing placenta barrier remains opened.
Aims: To provide an information about pregnancy outcomes and newborns
characteristics in CML women who had to use TKI therapy during pregnancy,
especially in 2nd-3rd trimester.
Results: We inform about 11 cases of using TKI during pregnancy, mostly in
2nd-3rd pregnancy trimester in females with CML in chronic phase. In 9 of 11
cases imatinib in dose 400 mg daily was used. In 2 of 11 cases nilotinib was
used in dose 600 and 800 mg daily. The reasons for TKI usage during preg-
nancy were the following: newly diagnosed CML in 3 cases, hematologic
relapse in 3 cases (1 on imatinib treatment, therefore switched to nilotinib); cyto-
genetic relapse in 2 patients (1 of them switched to nilotinib due to previous
resistance for imatinib) and high levels of BCR-ABL expression corresponding
usually with cytogenetic relapse (7.7 and 10% BCR-ABL IS) in 2 patients. In 1
case imatinib was used for whole pregnancy period by decision of physician
and female in a patient with major molecular response before pregnancy. In 7
of 9 cases imatinib was used from 17th-34th week of pregnancy, in 2 of those
9 during whole pregnancy period. Nilotinib was taken from 25th week of preg-
nancy and from 10th week of pregnancy for mentioned above 2 females. Preg-
nancy outcomes: 2 of 11 pregnancies are ongoing at the moment of publica-
tion (28 and 35 gestation weeks), 1 on nilotinib, 1 on imatinib; no abnormali-
ties in fetus development are being reported. 9 of 11 pregnancies resulted in
delivery, in 1 case (on nilotinib) delivery was premature at 35th week, in other
cases at 37th-40th week. Characteristics of children: The infants had no abnor-
malities at birth and good development during further observation (aged from
2 to 45 month now). The noticed feature was low weight in 5 of 9 newborns
(2080-2500 g). The weight growth was rapidly gained during further artificial
feeding as the lactation was suppressed. Transbarrier penetration of leucemic
cells and drugs In 1 case the BCR-ABL expression measurement by cartridge-
based GeneXpert system showed BCR-ABL 25% (IS) in female blood and 0%
in umbilical blood. In 1 case tandem mass spectrometry showed that imatinib
concentration in maternal blood, umbilical blood and breast milk was 813 ng/ml,
105 ng/ml and 647 ng/ml correspondingly.
Summary / Conclusion: In spite of successful pregnancy outcomes the risk
of using TKI at pregnancy cannot be precisely predicted due to the fact that a
small proportion of TKI probably can penetrate through placenta barrier. In par-
ticular cases TKI therapy possibly can be used to control considerable leukemic
cell mass for strict indications. Generally pregnancy should be safely planned
in CML women who achieved deep remission of disease with no need of TKI
therapy at pregnancy.
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B1363
VALIDATION OF A PROGNOSTIC SCORING SYSTEM IN PATIENTS TREAT-
ED WITH SECOND-GENERATION TYROSINE KINASE INHIBITORS FOR
CHRONIC MYELOID LEUKEMIA IN CHRONIC PHASE AFTER IMATINIB
FAILURE
C Boquimpani1,2*, R Schaffel2, D Graça2, C Mesquita3, D Peixoto1, T Madeira1,
P Wendling1, F Eller1, I Biasoli2, N Spector2
1Hematology, Hemorio, 2Internal Medicine/Hematology, 3Hematology, Federal
University of Rio de Janeiro, Rio de Janeiro, Brazil

Background: Imatinib was the first tyrosine kinase inhibitor (TKI) to induce
high rates of cytogenetic and molecular responses in patients with chronic
myeloid leukemia (CML). Second-generation TKIs were introduced to treat
patients with failure or intolerance to imatinib. A prognostic scoring system was
recently proposed to stratify CML patients after imatinib failure into groups with
different outcomes and cytogenetic responses (Jabbour E et al. Blood
2011;117:1822). Validation of this scoring system in an independent cohort was
needed.
Aims: To validate the scoring system in an independent sample of CML patients
treated with second-generation TKIs after imatinib failure.
Methods: 136 patients with chronic phase CML who switched to a second-gen-
eration TKI because of failure (N=134) or intolerance (N=2) to imatinib were
included. All patients were treated at Hemorio (Rio de Janeiro, Brazil). The sec-
ond generation TKI was nilotinib in 53% and dasatinib in 47% of the patients.
Chronic phase CML was defined as blasts < 15%, blasts and promyelocytes <
30%, basophils <20%, and platelet count between 105 and 106/mm3. Imatinib
failure was defined according to European LeukemiaNet criteria. The prognos-
tic scoring system was calculated by adding 1 point if performance status > zero
and 1 point if there was a failure to achieve at least a minor cytogenetic
response (Ph1 < 65%) during treatment with imatinib. Patients with score zero
were defined as low risk, score 1 as intermediate risk and score 2 as high risk.
Survival curves were determined from the start of the second-generation treat-
ment, and were compared by the log-rank test. The probabilities of major cyto-
genetic response (MCyR) according to the risk groups were compared by the
chi-square test.

Results: The median age at CML diagnosis was 45y (4-79), and 56% were
male. Complete hematologic response was obtained in 91%. The best cytoge-
netic response during imatinib was: complete in 23.5%, major in 13%, minor in
9%, minimal in 23.5% and no response in 31%. The performance status at the
start of the 2nd-generation TKI was zero in 87% of the patients. The prognos-
tic scoring system was low risk in 59 patients (43%), intermediate risk in 62
patients (46%) and high risk in 15 patients (11%). Median follow-up was 33
months. Event-free survival (EFS) at 2 years was 75% in low risk patients, 45%
in intermediate risk and 33% in high risk patients (P<0.001). Overall survival
(OS) at 2 years was 98% in low risk patients, 95% in intermediate risk and 73%
in high risk patients (P=0.001). The probability of attaining a MCyR at 12 months
was 84% in low risk patients, 52% in intermediate risk and 40% in high risk
patients (P<0.001). 
Summary / Conclusion: The scoring system predicted the probability of OS,
EFS and MCyR after a treatment switch from imatinib to second-generation
TKIs. The information needed to generate the score was available in all patients,
and the score was easy to calculate. Treatment outcomes were quite similar to
thoseobserved in the original publication, indicating that treatment results are
reproducible in the context of a public institution caring for underprivileged
patients in a developing country. This scoring system is useful to inform patients
about their prognosis and treatment choices, and can also identify a subgroup
of patients in whom new treatment alternatives are needed.

B1364
CARTRIDGE-BASED AUTOMATED METHOD FOR BCR-ABL QUANTIFI-
CATION IN CHRONIC MYELOID LEUKEMIA PATIENTS WITH COMPLETE
MOLECULAR RESPONSE ON TYROSINE KINASE INHIBITORS THERAPY 
S Smirnikhina1, G Tsaur2, A Lavrov1, Y Yakovleva2, EChelysheva3, O Shukhov3,
A Abdullaev3, ASudarikov3, A Turkina3, S Kutsev1,4*
1Federal State Budgetary Institution “Research Centre for Medical Genetics” of

the Russian Academy of Medical Sciences , Moscow, 2Regional Children Hos-
pital N1, Research Institute of Medical Cell Technologies, Ekaterinburg, 3Fed-
eral State Budgetary Institution “Hematological Research Centre” of Ministry of
Health of the Russian Federation, 4State Budgetary Educational Institution of
Higher Professional Education “Russian National Research Medical Universi-
ty named after N.I. Pirogov” of Ministry of Health of the Russian Federation,
Moscow, Russian Federation

Background: According to the current European LeukemiaNet recommenda-
tions molecular monitoring of chronic myeloid leukemia (CML) therapy has to
be performed by quantitative RT-PCR with results expressed in % on interna-
tional scale (%IS). Automated cartridge-based GeneXpert Dx System for detec-
tion of BCR-ABL transcript level was recently developed. High sensitivity and
reproducibility of GeneXpert system was shown but there is lack of findings con-
cerning the results concordance obtained by routine and automated methods
Aims: To compare the results of BCR-ABL gene expression analysis obtained
by GeneXpert and manual standardized quantitativeRT-PCR in CML patients
with complete molecular response (CMR).
Methods: 37 CML patients on tyrosine kinase inhibitors therapy with CMR
were included in this study. Standardized quantitative RT-PCR and “Xpert BCR-
ABL Monitor” assay aligned with the WHO reference standard allowed to
express results in %IS were used.
Results: CMR4.0-6.0(0.0001-0.01 %IS) was detected in 8/37 cases and 14/37
patients were negative by both methods. Concordance rate in those 22/37
patients was 59.5% (Pearson correlation r=0.6012, P=0.00008). Discrepant
results were mainly RT-PCR-negative, but GeneXpert-positive: GeneXpert sys-
tem revealed 8 extra cases negative by manual quantitative RT-PCR with
appropriate sensitivity level. Median value of BCR-ABL in this discordant group
was 0.004 %IS (range 0.00088-0.0074 %IS). It indicates that GeneXpert results
were more sensitive than manual ones. 4/37 results showed to be within CMR4

by standard RT-PCR and within major molecular response (MMR) by GeneX-
pert but the obtained BCR-ABL levels were expressed in very close values
(0.005-0.009 %IS and 0.014-0.017 %IS, respectively). In 3/37 cases GeneX-
pert demonstrated less sensitive results than ones obtained by conventional
method: negative results by GeneXpert were CMR4.0-4.5 by quantitative RT-
PCR. Probably it could berelated to samples’ quality due to nonobservance of
temperature conditions during transportation of blood samples.
Summary / Conclusion: The obtained results have demonstrated appropriate
concordance rate of GeneXpert Dx System and conventional quantitative RT-
PCR for BCR-ABL transcript quantification. GeneXpert allows detecting fusion
gene transcript in higher percentage of cases. Cartridge-based PCR is a pow-
erful and sensitive instrument to characterize the very low level of minimal
residual disease in CML patients.

B1365
SKIN ADVERSE EFFECTS OF TYROSINE KINASE INHIBITORS IN THE
THERAPY OF PATIENTS WITH CHRONIC MYELOID LEUKEMIA – SINGLE
CENTRE EXPERIENCE
D Zackova1*, Z Racil1,2, M Kovacevicova3, J Feit4, B Dobesova1, M Palacko-
va1, T Jurcek1, F Razga1, D Dvorakova1,2, J Mayer1,2
1Department of Internal Medicine, Hematology and Oncology, University Hos-
pital Brno and Masaryk University, 2Central European Institute of Technology
(CEITEC), Masaryk University , 3Department of Dermatovenerology, 4Depart-
ment of Pathology, University Hospital Brno and Masaryk University, Brno,
Czech Republic

Background: Therapy with tyrosine kinase inhibitors (TKI) has significantly
improved prognosis of patients with chronic myeloid leukemia (CML). Along its
high efficacy, significant adverse events (AE) can occur during the therapy with
TKI, among them skin AE are ones of the most frequent. Pathogenesis of skin
AE remains to be elucidated and also the information about their incidence and
severity in every-day clinical practice is insufficient.
Aims: To evaluate real prevalence of skin AE of TKI therapy in patients with
CML treated in the large hemato-oncological centre and to provide detailed
dermatologic investigation including skin biopsy.
Methods: Based on a prospective surveillance of skin AE prevalence in our
institution, when 178 patients with CML treated with TKI were seen at the out-
patient clinic during 3-months interval, real prevalence of skin AE of ≥ grade 2
according to CTCAEv0.4 was 3/128 (2%), 0/27 (0%), and 5/23 (22%) for
patients treated with imatinib, dasatinib, and nilotinib, respectively. Thus, in fur-
ther analysis we focused on skin effects of nilotinib. Except of detailed investi-
gation by dermatologist including the photo-documentation, the patients with
active skin manifestations underwent a skin biopsy with histological, histochem-
ical and imunohistochemical investigation.
Results: In total, 47 patients with CML were treated with nilotinib in our centre
in a period of 11/2006 – 2/2013; 24 females and 23 males. Median age at the
time of nilotinib administration start was 58 years (range, 27-74). Forty three
patients were diagnosed in chronic phase, 4 patients in accelerated phase.
Except of 12 patients treated with nilotinib as the first-line therapy, other 35
patients were given nilotinib because of previous therapy resistance or intoler-
ance. Six patients experienced skin AE during previous TKI therapy. Skin AE
of nilotinib occurred in 13 (28%) patients in a median of 14 days (range, 1-40)
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since the start of treatment. The nilotinib dose was 2 x 300 mg/day in 6 patients,
2 x 400 mg/day in 6 patients and 1 x 300 mg/day in 1 patient, respectively. Most
frequent type of skin changes was exanthema maculopapulosum in follicular
distribution (N=12), in 1 patients painful skin indurations were found. Regard-
ing the severity of skin AE, grade 1 occurred in 8 patients, grade 2 in 2 patients
and grade 3 in 3 patients, respectively. Nilotinib was interrupted in 4 patients
for a median duration of 6 days. Complete resolution of skin findings was pres-
ent in 9 patients after a median duration of 88 days (range, 4-269). Four patients
experienced skin AE recurrence in a median of 12 days after the first episode
resolution and the third episode occurred in 3 patients. No patient discontin-
ued nilotinib therapy because of skin AE. Skin biopsy was performed in 5
patients and in all cases nonspecific folliculitis was found.
Summary / Conclusion: In every day clinical practice, we showed similar fre-
quency of nilotinib skin AE as was reported in clinical trials. In most cases, skin
findings were of mild to moderate intensity, easily manageable by nilotinib inter-
ruption or dose reduction. Histological investigation revealed unspecific find-
ings of folliculitis. Thanks to nilotinib approval as a first-line therapy for newly
diagnosed CML patients, the study will be extended to a larger group of patients
with the aim of more detailed imunohistochemical, perhaps even proteomic
analysis of skin biopsy specimens. 
The project was supported by the Czech Leukemia Study Group - for Life
(CELL) and by the educational grant MUNI/A/0723/2012.
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Frontera, 9Hematology, Hospital Juan Ramón Jiménez, Huelva, 10Hematol-
ogy, Hospital Costa del Sol, Marbella, 11Hematology, Hospital Virgen del Rocío,
Sevilla, 12Hematology, Hospital Ciudad de Jaén, Jaén, 13Hematology, Hospi-
tal Torrecárdenas, Almería, 14Hematology, Hospital Virgen de Valme, Sevilla,
15Hematology, Hospital Santa Ana, Motril, 16Hematology, Hospital San Agustín,
Linares, 17Hematology, Hospital de la Línea, La Línea de la Concepción,
18Hematology, Hospital Punta de Europa, Algeciras, 19Hematology, Hospital de
la Axarquía, Vélez-Málaga, 20Hematology, Hospital de Riotinto, Riotinto,
21Hematology, Hospital Infanta Margarita, Cabra, 22Hematology, Hospital Puer-
to Real, Puerto Real, 23Hematology, Hospital San Juan de Dios del Aljarafe,
Bormujos, 24Hematology, Hospital Ntra Sra de la Salud, Granada, 25Hematol-
ogy, Hospital Puerta del Mar, Cádiz, 26Hematology, Hospital La Inmaculada,
Huércal-Overa, 27Hematology, Hospital San de la Cruz, Úbeda, 28Hematology,
Hospital de Baza, Baza, 29Hematology, Hospital de Antequera, Antequera,
30Hematology, Hospital La Merced, Osuna, Spain

Background: Hospital or clinical registry is defined as a DATASET regarding
all cases of a particular disease or other relevant health conditions, restricted
to the scope of one or more hospitals or clinical care system within a defined
population. Andalusia is a big region in the south of Spain with over than 8.5
million habitants in 2012, where the Andalusian Registry of CML (RALMC) was
created in 2005 within the Andalusian CML working group. In 2012, the RALMC
was remodeled with a new version of the website www.registroandaluzlmc.es
which contains an updated CRF according to the current guidelines for CML
treatment and monitoring from the ELN group published in 2009.
Aims: 1) To know about the CML burden in Andalusia: incidence, prevalence,
mortality, overall survival, event-free survival and disease progression survival
by age and sex. 2) To describe the characteristics of epidemiological, clinical,
diagnostic and treatment of CML patients in the RALMC.
Methods: Autonomous, multicentric, epidemiological and observational registry
for the study of more than 14 years old patients diagnosed of CML Ph+ in
Andalusia, prior signed of the mandatory informed consent. The study complies
with the Declaration of Helsinki and was approved by the Andalusian Ethics
Committee. The BCR-ABL results are expressed in international scale. The
patient visits are completed every 3 or 6 months according to each internal pro-
tocol. Patients are cataloged and monitored according to ELN guidelines, 2009.
In February 2012, a cross-descriptive study was performed to analyze the cur-
rent status of 165 patients treated with Imatinib in front line in terms of optimal
response, suboptimal response, failure and intolerance to Imatinib.
Results: 467 patients from 35 hospitals. By the end of 2013 the registry is
expected to collect data from 650 patients. Median age is 54 (19-86), gender
distribution: 54% male and 46% female, distribution by Sokal groups: low-risk
43%, intermediate-risk 37% and high-risk 20%. Only 10cases were diagnosed
in AP. 2GTKIs were used as first-line therapy in 30 patients outside of clinical

trials. We performed a subanalysis on data from 165 patients classified follow-
ing the 2009 ELN guidelines.
165 patients were treated in first line on Imatinib 400mg QD: 121 (73.4%) had
optimal response [54 (44.6%) MR5.0; 35 (29%) MR4.5; 16 (13.2%) MR4.0; 12
(10%) MMR; 3 (2.4%) CCyR; 1 (0.8%) CHR]. 19 (11.6%) had suboptimal
response; 10 (6%) were failures and 15 (9%) intolerants.
43 patients were on 2nd line therapies: 27 on Dasatinib 100mg QD: 18 (66.7%)
had optimal response (7 MR5.0; 7 MR4.5; 1 MR4.0; 3 MMR); 2 had suboptimal
response, 4 were failures and 3 intolerants. 16 on Nilotinib 400mg BID: 11
(68.7%) had optimal response (6 MR5.0; 2 MR4.5; 3 MMR); 2 had suboptimal
response and 3 were intolerants.
On third-line, 2 patients were on Dasatinib (MR4.5) and 3 on Nilotinib (MR4.0).
Summary / Conclusion: The usefulness of the registries has been widely
demonstrated in different matters such as health planning, analysis of the tech-
nology used, evaluation of the quality of health services in clinical research as
well as in epidemiological studies and strong arguments to request its imple-
mentation. Clinical registries show a real overview of CML patients. They allow
to be aware of the real incidence and prevalence of the disease in a determined
area, without for example underestimating the true average age at diagnosis
and controlling elderly patients which are excluded from clinical trials.

B1367
COST-EFFECTIVENESS ANALYSIS IN NEWLY DIAGNOSED CHRONIC
MYELOID LEUKEMIA (CML) IN JAPAN
I Matsumura1*, K Shimozuma2
1Department of Hematology and Rheumatology, Kinki University, Osaka-Saya-
ma, 2Department of Biomedical Sciences, Ritsumeikan University, Kusatsu,
Japan

Background: The new tyrosine kinase inhibitors (TKIs), nilotinib and dasatinib,
have been approved to treat newly diagnosed chronic phase (CP) chronic
myeloid leukemia (CML) in Japan since 2010. In addition to efficacy and safe-
ty, comparative cost –effectiveness may be considered when selecting med-
ication.
Aims: This experimental analysis aimed to evaluate the cost-effectiveness of
nilotinib versus dasatinb as a frontline therapy in newly diagnosed CML in
Japan.
Methods: This cost-effectiveness analysis was performed from the perspec-
tive of the healthcare payer, and considered only direct Japanese drug costs
as of 2013. The daily dose of each drug was based on the indicated dose in
the package insert. A Markov model was used to estimate the risk of disease
progression to accelerated phase (AP)/blast phase (BP) or death for newly
diagnosed CML patients taking either dasatinib or nilotinib. Since there are no
published head- to- head comparative clinical studies between the two drugs,
rates of progression for the model were acquired from a published indirect
comparison (Signorovithch et al.2011). The cost per life-year gained (LYG) was
derived from the Markov model and incremental cost-effectiveness ratios
(ICERs) were calculated for 1 year, 10 years and 30 years.
Results: The model predicted the incremental effectiveness of the nilotinib
treatment arm at 1 year to be 0.022 LYG with an incremental cost of -11,439.21€
and at 10 years, 1.0997 LYG with an incremental cost of -62,663.95€. For
patients with newly diagnosed CML, the model predicted that treatment with
nilotinib was more effective and less costly than treatment with dasatinib at the
point of 1 year and 10 years. At the point of 30 years, treatment with nilotinib
extended 7.504 years of life compared with that of dasatinib , and the incre-
mental cost was 57,773.75€, resulting in an ICER of7,698.81€per LYG for nilo-
tinib.
Summary / Conclusion: Based on this experimental analysis, treatment of
newly diagnosed CML patients with nilotinib is a cost-effective treatment option
relative to dasatinib in Japan. Although limitations of this analysis include a lack
of direct comparative data and considers only direct drug costs, this analysis
suggests further investigation of the relative cost-effectiveness of these two
treatment options is warranted.(exchange rate; 1Euro =124JPY)
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B1368
PREGNANCIES IN PATIENTS WITH CHRONIC MYELOID LEUKEMIA
TREATED WITH TYSOSINE KINASE INHIBITORS
A Wang1*, L Zhou1
1Department of Hematology, Shanghai Jiao-Tong University School of Medicine,
Ruijin Hospital, Shanghai, China

Background: Tyrosine kinase inhibitors (TKI) have completely revolutionized
the management of chronic myeloid leukemia (CML), significantly improving the
long term prognosis of the disease. The efficacy of these drugs combined with
their ease of administration and a low level of toxicity has resulted in many
patients leading relatively normal lives. For many patients, one of the clearest
indications of normal life is the ability to conceive children and raise a family.
We used to conduct a retrospective study to review the newly diagnosed CML
patients administered in Shanghai from 2001 to 2006. A total of 615 cases
entered study. High incidence was observed in the child-bearing age (20-50
years old), which accounted for 48.2%. The management of CML during preg-
nancy remains a great challenge for both physicians and patients.
Aims: Little is known about the effect of exposure to TKI during conception and
pregnancy in human. In this report, we presented our experience accumulated
to date in CML patients who conceived children and/or became pregnant while
receiving TKI.
Methods: The records of all patients with CML treated with TKI were reviewed
from Jan. 2003 to Sep. 2012 in our hospital. Data associated with pregnancy,
delivery and neonate were collected retrospectively.
Results: We reported the experience on 22 pregnancies involving 22 patients
(7 males and 15 females) who conceived while receiving TKI(21 imatinib and
1 nilotinib) for the treatment of CML. (1) Among male patients (6 imatinib and
1 nilotinib), 7 pregnancies resulted in the birth of 7 healthy babies. None of the
patients interrupted therapy with TKI after the conception. Afterwards, 55 male
patients of child-bearing age with imatinib therapy were tested with gonadal hor-
mone level and were within the normal range. No significant relationship was
confirmed between the hormone levels and imatinib treatment duration.5
patients who wished to have a baby in the near future agreed to do the semen
examination. 2 were found oligospermia. (2) Among 8 female patients who
diagnosed CML during pregnancy, 2 had spontaneous abortion; 5 had elective
abortion; 1 continued pregnancy unevently and gave birth to a normal infant and
started imatinib treatment after delivery. Among 7 female patients who became
pregnant while they were receiving imatinib, 2 ended in elective abortion; 2
carried on pregnancy without imatinib interruption, following one intrauterine
growth restriction and one spontaneous abortion; 3 other pregnancies carried
to term with imatinib discontinuation, resulting in the birth of 4 healthy babies.
(3) The median age of all 12 children at the date of this report is 23 months
(range, 2 to 88 months) and they all have a normal growth and development.
All patients remain in TKI therapy and in good response.
Summary / Conclusion: Patients who receive TKI at the time of conception
or are treated with TKI during pregnancy can have normal pregnancies. There
still remains an increased risk of spontaneous abortion or serious fetal malfor-
maitons. Female patients are advised to practice adequate contraception and
avoid breast-feeding while on therapy with TKI. In case of planned or unplanned
pregnancy, risk/benefit evaluation must be carried out individually. No special
precautions apply for male patients receiving TKI.

B1369
EARLY RESPONSE RATES TO THERAPY IN CHRONIC PHASE CML ARE
HIGHER WITH NILOTINIB COMPARED WITH IMATINIB FRONTLINE THER-
APY AND ARE PREDICTED BY THE EUTOS SCORE
A Apel1*, M Nagar-Marciano1, N Amariglio1, L Trakhtenbrot1, Y Volcheck1, A
Nagler1, M Koren-Michowitz1
1Sheba Medical Center, Ramat Gan, Israel

Background: Since the introduction of imatinib, a BCR-ABL tyrosine kinase
inhibitor (TKI) a decade ago, a dramatic change in treatment of CP CML has
occurred with great improvement of patients’ outcome. The second generation
TKI, nilotinib was designed to overcome imatinib resistance and is more potent
and selective than imatinib. In the frontline therapy setting, nilotinib results in a
more rapid achievement of CCyR and MMR compared with imatinib. Recent-
ly, early responses at the 3 months landmark were shown to predict long term
outcomes including overall survival.
Aims: In this analysis we aim to compare the efficacy of imatinib versus nilo-
tinib as first line treatment for CP CML in achieving an early 3 months response.
We also studied whether the clinical prognostic scoring systems including Has-
ford, Sokal, and the Eutos score are predictive for the early response.
Methods: Clinical data was collected on all CP CML patients with frontline ther-
apy imatinib or nilotinib. Prognostic scores were calculated based on presen-
tation data. Results of RQ-PCR according to the IS, karyotype and FISH analy-
sis in the first 18 months of therapy were extracted. An optimal 3 months
response was defined as and RQ-PCR< 10% on the IS, >1 log reduction from
baseline value in the absence of an IS result or FISH <10% in the absence of
RQ result at this time point. Results of the 3 months response are presented.
Results: 77 CP CML patients with available response data at 3 months (64-
RQ-PCR, 13-FISH), median age of 48 years (range 20-89), F-23 M-54 are

included in this analysis; 56 (73%) treated with first line imatinib and 21 (27%)
with first line nilotinib. The distribution of patients according to clinical prognos-
tic scores was 61%, 30% and 9% for Sokal low, intermediate and high risk; 67%,
30% and 3% for Hasford low, intermediate and high; 91% and 9% for EUTOS
low and high, respectively. An optimal 3 months response was achieved in 73%
in the study cohort, 69% in imatinib and 90% in nilotinib treated patients, P=0.07.
Optimal response rates at 3 months were significantly higher in EUTOS low
(77%) compared to high risk (29%) patients in the entire cohort, P=0.01. Nei-
ther Sokal nor Hasford scores predicted responses at 3 months. Responses in
subgroups according to TKI were not significantly different in EUTOS low com-
pared to high risk score, probably due to low pt numbers in each subgroup.
Summary / Conclusion: Optimal response rates at 3 month were higher in
patients treated with second generation TKI, nilotinib as reported in the litera-
ture. Response to treatment at 3 months was predicted by the EUTOS score,
but not by Hasford or Sokal scores. This is in accordance with previous reports
showing that predictive value of the EUTOS for TKI treated pts, but we show
here for the first time its relevance to predict response as early as the first 3
months’ time point. The EUTOS score may assist in clinical decision at diag-
nosis on which TKI to choose for newly diagnosed CP CML patients. Longer
follow up of this pts cohort will be presented.

B1370
EXPRESSION OF DRUG TRANSPORTER GENES IN CHRONIC MYELOID
LEUKEMIA WITH IMATINIB RESISTANCE TREATED BY SECOND GENER-
ATION TYROSINE KINASE INHIBITORS
Y Kim1*, S Cheong1, J Ahn1, D Yang1, J Lee1, H Kim1
1Hematology, Chonnam National University Hwasun Hospital, Jeollanam-do,
Korea, Republic Of

Background: Second generation tyrosin kinase inhibitors (2nd TKIs) have
demonstrated that about half of patients failing to respond to imatinib can be
rescued.
Aims: This study investigated the treatment outcome of dasatinib or nilotinib
in patients showing imatinib resistance. To elucidate the mechanism of their
action, the expression of three drug transporters before and after imatinib treat-
ment was evaluated.
Methods: Twenty adult patients with chronic myeloid leukemia (CML) (aged 34-
72 years) who showed resistance to imatinib as a first line therapy were
enrolled. After detecting imatinib resistance, twelve and eight patients received
dasatinib and nilotinib as a salvage treatment, respectively. Bone marrow (BM)
samples were obtained twice, before administering imatinib and at the time of
detecting imatinib resistance and were analyzed for the mRNA expression of
OCT-1, ABCG2 and ABCB1 genes.
Results: Using pair-wise analyses, OCT-1 expression was significantly reduced
in the samples at the time of imatinib resistance compared with imatinib-naïve
samples (P<0.001). In addition, ABCG2 expression also significantly decreased
(P<0.001). ABCB1 expression was not different before and after imatinib
(P=0.22). However, ABCB1 expression was significantly higher in patients with
primary resistance than in those with secondary resistance to imatinib treatment
(P=0.02). mRNA expression of OCT-1 was lower in secondary resistance than
in primary resistance group, however, there was no statistical significance
(P=0.06). With salvage therapy with 2nd TKIs, 65% and 40% of the patients with
imatinib resistance could achieve complete cytogenetic response (CCyR) and
major molecular response (MMR), respectively. Achieving CCyR (P<0.001) and
MMR (P=0.07) were also associated with higher progression-free survival
(PFS). In multivariate analysis, achieving CCyR was the most powerful prog-
nostic factor in PFS. In 8 nilotinib-treated patients, ABCG2 expression after
imatinib was lower in patients achieving MMR than in those without MMR
(P=0.05). Patients with lower OCT1 expression after imatinib showed shorter
PFS compared to those with higher OCT1 expression, however, there was no
statistical significance (47.0 months vs. N.A., P=0.46).
Summary / Conclusion: In this study, dasatinib and nilotinib as a salvage
treatment could achieve appropriate optimal responses in some patients fail-
ing to imatinib treatment. OCT-1 and ABCG2 mRNA expressions showed sig-
nificant changes after imatinib treatment. However, the expression levels of
OCT-1, ABCG2 and ABCB1 at the time of salvage treatment may not affect the
treatment outcome of dasatinib or nilotinib.

B1371
THROMBOPOIETINE RECEPTOR AGONISTS ARE EFFECTIVE TO MAN-
AGE THROMBOCYTOPENIA ON TKI-TREATMENT
M Fominykh1*, V Shuvaev1, V Udal’eva1, S Voloshin1, A Kuvshinov1, A Schmidt1,
K Abdulkadyrov1
1Clinical department, Russian Research Institute of Hematology and Transfu-
siology, Saint-Petersburg, Russia, Saint-Petersburg, Russian Federation

Background: The adoption of tyrosine kinase inhibitors (TKI) in chronic myeloid
leukemia (CML) gave a possibility of long-term disease control. Continuous
TKI treatment could bring various adverse events. Hematologic toxicity can
occur in considerable part of patients and cause TKI therapy interruption. The
use of erythropoiesis stimulating agents and granulocyte growth factor (G-CSF)
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for the management of TKI-related cytopenia is considered as a treatment
option for such patients. Management of immune thrombocytopenic purpura
has been changed dramatically with introduction of thrombopoietin receptor
agonists (TRA), which were highly effective. It is possible that administration
of TRA will demonstrate treatment effects with respect to increasing platelet lev-
els in CML patients.
Aims: The objective of our study was to assess TRA potential in the manage-
ment of TKI-related thrombocytopenia.
Methods: TRA – Romiplostim (Rom) was administered as a subcutaneous
injection weekly at dose of 1 mcg/kg in CML patients with severe thrombocy-
topenia which could lead to TKI interruption. 
Results: Three adult CML patients on TKI treatment were prospectively treat-
ed with TRA. Patient#1, male, 52-years. CML chronic phase, first-line treatment
with Imatinib 400 mg/day. There was no cytogenetic response with 49.249%
of BCR-ABL in 6 months. Patient was switched to Nilotinib 800 mg/day, treat-
ment was complicated with recurring neutropenia grade III and thrombocy-
topenia grade III-IV. Hematological toxicity led to temporary interruption and
dose reduction of Nilotinib to 400 mg/day. Cytogenetic response was not
achieved in 3 months of TKI therapy, but BCR-ABL level was decreased to
14.4%. Minor cytogenetic response (Ph+ 55%) was achieved in 6 months.
Unfortunately, thrombocytopenia and neutropenia were not ameliorated. We
have used G-CSF 5 mcg/kg and Rom 1 mcg/kg to manage hematologic toxi-
city. Two weekly administrations of G-CSF and TRA resulted in neutrophil recov-
ery and rising of platelet level up to 61x109/l. Nilotinib administration was con-
tinued with 400 mg daily dose without subsequent interruptions. At 11 months
of Nilotinib therapy neutropenia and thrombocytopenia were only grade I and
complete cytogenetic response was reached. Patient#2, male, 49-years: CML
chronic phase with Nilotinib 600 mg/day as first-line. There was no cytogenet-
ic response with 16.1% BCR-ABL level at 6 months. Nilotinib dosage was
increased up to 800 mg/day. BCR-ABL level was 7.6% in 9 months, but recur-
rent neutropenia grade IV and thrombocytopenia grade IV put obstacles in the
treatment. G-CSF 5mcg/kg and Rom 1 mcg/kg were used to correct toxicity.
Complete neutrophil restoration and rising platelets up to 66x109/l were
achieved in a week after the injections. Patient#3, male, 64-years: CML chron-
ic phase with Nilotinib 300 mg BID as first-line. There were no cytogenetic
response and BCR-ABL level was 11.7% at 3 months of therapy. Nilotinib
dosage was increased up to 800 mg/day. Recurrent neutropenia grade III-IV
led to temporarily interruption of Nilotinib that needed G-CSF use. There was
no cytogenetic response with 9.7% BCR-ABL level in 6 months of therapy.
Patient was switched to Dasatinib 100 mg/day. Dasatinib-related adverse
events were also hematologic, neutropenia grade III and thrombocytopenia
grade III. To correct this toxicity G-CSF 5mcg/kg and Rom 1mcg/kg were used.
Neutrophils normalized and platelet level increased up to 87x109/l in a week.
Summary / Conclusion: These cases are proof of TRA role in management
of thrombocytopenia in CML patients on TKI treatment.

B1372
SCREENING OF ABL KINASE DOMAIN MUTATIONS USING NEXT GENER-
ATION SEQUENCING IN CHRONIC MYELOID LEUKAEMIA: IMPACT IN
THE RESPONSE TO TREATMENT WITH TYROSINE KINASE INHIBITORS
P Couceiro1, S Soverini2, M Ferreira-Teixeira1,3, P Freitas-Tavares4, P San-
tos3,5*
1Laboratorio de Imunologia e Oncologia, Centro de Neurociencias e Biologia
Celular, Universidade de Coimbra, Coimbra, Portugal, 2Dep
Hematology/Oncology, University of Bologna, Bologna, Italy, 3Instituto de
Imunologia, Faculdade de Medicina, Universidade de Coimbra , 4Serviço de
Hematologia, Centro Hospitalar e Universitario de Coimbra, 5Laboratorio de
Imunologia e Oncologia, Centro de Neurociências e Biologia Celular, Univer-
sidade de Coimbra, Coimbra, Portugal

Background: Mutations in ABL kinase domain (KD) are associated with the
resistance to tyrosine kinase inhibitors (TKIs) in CML patients. Sanger sequenc-
ing is the gold standard method for KD mutation detection. However, Next Gen-
eration Sequencing (NGS) approach presents a significantly better sensitivity
(1%) when compared to conventional Sanger sequencing (c.a. 20%).
Aims: This study aimed to test NGS as a high sensitive method for screening
ABL KD mutations in CML patients and to correlate them with TKI response.
Methods: The present study included 62 different CML patients followed quar-
terly at the Hematology Service of CHUC (Coimbra, Portugal). A total of 494
peripheral blood samples collected in Paxgene RNA blood tubes were analysed
by 4 distinct overlapping HRM PCR reactions, using specific primers covering
the entire ABL KD region. In a similar approach, four fragments where analysed
using Roche 454 GS Junior NGS system.
Results: From routine nested-PCR and RT-qPCR BCR-ABL analysis, 13.3%
of the samples were suggested from HRM profiles for sequencing. Using NGS,
we confirmed known mutations in 20% of these samples in an frequency as low
as 1.1%. Additionally, one patient presented a 72 bp deletion (nt 1450-1521;
GenBank M14752.1) in3,58% of the analysed fusion transcripts.
Summary / Conclusion: Sequencing is an expensive and a time-consuming
procedure to test for ABL KD mutations. Nevertheless, combining routinely
HRM PCR strategy with NGS allows a higher sensitive method that should be
considered for screening of ABL KD mutations in CML patients.

B1373
NEUROMUSCULAR TOXICITY OF TYROSINE KINASE INHIBITORS IN THE
THERAPY OF PATIENTS WITH CHRONIC MYELOID LEUKEMIA
V Zmoraj1*, D Zackova1, Z Racil1,2, B Micankova3, L Semerad1, F Razga1, T
Jurcek1, D Dvorakova1,2, J Mayer1,2
1Department of Internal Medicine, Hematology and Oncology, University Hos-
pital Brno and Masaryk University, 2Central European Institute of Technology
(CEITEC), 3Department of Neurology, University Hospital Brno and Masaryk
University, Brno, Czech Republic

Background: Prognosis of patients with chronic myeloid leukemia (CML) has
been fundamentally improved with highly effective treatment with tyrosine
kinase inhibitors (TKI). There are, however, adverse events (AE) occuring dur-
ing treatment with TKI, which can modify expected excellent quality of life of
patients with CML. One of the most frequent AE is neuromuscular toxicity (mus-
cular cramps, weakness or pain) with its unclear pathogenesis mostly after
treatment with imatinib. Although muscular symptoms occur usually in lower or
moderate grade, they disturb patients in every day life.
Aims: To find out prevalence of neuromuscular AE in patients with CML treat-
ed with TKI in one large centre, to reduce therapeutically symptoms and to pro-
vide detailed analysis including muscle biopsy.
Methods: Our pilot project consists of two parts – analysis of patients already
on TKI therapy who developed muscular AE and prospective follow up study
for newly diagnosed patients, who are examined by taking family history
(myopathy in parents), history of medication (statins), symptoms (muscle
cramps, myalgia) and tested for blood levels of creatinphosphokinase (CK),
myoglobin (Mb), Ca, ionis. Ca (Ca i), Mg, P, TSH, fT4, parathormone, 24-h uri-
nary ion excretions (Ca, P, Mg) and myodynamic test (knee-bend, stand up test)
before treatment and after start of TKI in 1 month, 3 months and then each 3
months. By elevation of CK grade II (according to CTCAE v4.0) is indicated
electromyography (EMG) or then muscular biopsy for analysis on molecular
basis.
Results: There have been so far 20 patients with CML in chronic phase (CP)
(10 females, 10 males) included in our pilot prospective study in a period of
3/2012 – 2/2013. Median age at the time of TKI administration start was 52
years (range, 26-92). As a first line treatment 13 patients received imatinib
(ima) and 7 nilotinib (nilo). Muscular AE occurred in 3 (23%) patients treated
by ima within the first 3 months of therapy, each one of three patients expier-
enced different symptom - muscular pain, weakness, cramps - all in grade I-II.
CK was elevated in 3 (23%) patients treated by ima, all of them in grade I. None
of the patients treated by nilo developed muscular AE nor elevation of CK with-
in 3 months of follow up. TKI treatment also leads to significant hypophos-
phatemia, which seems to be more severe after therapy of imatinib.
Summary / Conclusion: Our preliminary results show trends of higher eleva-
tion of CK in patients treated with imatinib raising in time, significant hypophos-
phatemia in both groups patients with imatinib and nilotinib. It is also suggest-
ing higher prevalence of muscular AE in patients with imatinib with mostly low
and moderate grade. As the study is extending in number of patients and time
check ups we are ready to perform more detailed analysis including EMG and
muscular biopsy.

B1374
COMPARISON OF BCR-ABL1 GENE EXPRESSION ASSESSED BY GEN-
EXPERT V1 AND V1-IMPROVED CARTRIDGES VERSUS ELN STANDARD-
IZED RQ-PCR METHOD IN PATIENTS WITH CHRONIC MYELOID
LEUKEMIA TREATED WITH TKIS
T Sacha1*, M Zawada1, S Czekalska1, I Florek1, D Link-Lenczowska1, A Skot-
nicki1
1Hematology Department, Jagiellonian University Hospital, Krakow, Poland

Background: The GeneXpertSystem was introduced to facilitate the molecu-
lar monitoring of therapy with tyrosine kinase inhibitors (TKI) of patients suffer-
ing from chronic myeloid leukemia (CML). 
Aims: The aim of the study was to compare the expression of BCR-ABL1 gene
obtained by novel V1-improved PCR GeneXpert System cartridges and V1
cartridges with and without IS-correction-tool versus internationally standard-
ized RQ-PCR method.
Methods: The comparison of the BCR-ABL1 gene expression using GeneX-
pert System was performed in Molecular Diagnostics Laboratory in Krakow –
national polish reference EUTOS laboratory for BCR-ABL1 gene expression
assessment. Patients with chronic phase chronic myeloid leukemia express-
ing e13a2 or e14a2 BCR-ABL1 transcripts and treated with tyrosine kinase
inhibitors were subdivided into three groups according to BCR-ABL1 transcript
level estimated by standardized RQ-PCR method. Group 1 consisted of
patients with BCR-ABL1/ABL1 ratio below 0,1% [IS], group 2 with BCR-
ABL1/ABL1 ratio between 0,1% and1,0% [IS], and group 3 with BCR-
ABL1/ABL1 ratio between1,0% and 10,0% [IS]. Samples obtained from 48
patients were analysed by V1 improved GeneXpert cartridge and results were
compared with the results of RQ-PCR TaqMan methodology aligned to Inter-
national Standard (IS). 
Results: The comparable results were observed in (27/48) 56,2% of samples.
The Wilcoxon test did not reveal statistically significant differences between the
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results obtained by both techniques and (P<0,2871). The comparable results
of both techniques in group1, 2 and 3 were noted in 42%, 68% and 100%
respectively. The differences were not statistically significant in each evaluat-
ed group. Samples from 35 patients were analyzed by V1 GeneXpert System
(Lot #05001) corrected with IS-correction-tool and the results were compared
with standardized RQ-PCR methodology. The comparable results obtained by
V1-corrected with IS-correction-tool versus standardized RQ-PCR BCR-
ABL1/ABL1 method were observed in (23/35) 65,7% of samples. The Wilcox-
on test did not reveal statistically significant differences between the results of
both techniques and (P<0,2529). The comparable results of both techniques in
group1, 2 and 3 were noted in 46%, 50% and 75% respectively. The differ-
ences were not statistically significant in each evaluated group. 
Summary / Conclusion: The GeneXpert system provides very easy to use and
rapid diagnostic platform, which could be very useful in evaluating CML patients’
response to TKI therapy. Either V1-improved system cartridges or use of V1 with
IS-correction-tool increases the concordance of BCR-ABL1 expression analy-
sis results by GeneXpert and results of internationally standardized RQ-PCR
method in patients with CML monitored for the response to TKI therapy. 

B1375
HEALTH-RELATED PROFILES INCLUDING QUALITY OF LIFE AFTER CES-
SATION OF IMATINIB IN CHRONIC PHASE CHRONIC MYELOID
LEUKEMIA PATIENTS WITH UNDETECTABLE MOLECULAR RESIDUAL
DISEASE
J Park1*, S Lee2, S Choi2, J Bang2, S Kim2, E Jang2, J Byeun2, J Park2, H
Jeon2, Y Oh2, H Kim3, Y Kim3, S Jeong1, S Kim4, D Zang5, S Oh6, D Koo6, H
Kim7, Y Do8, J Kwak 9, J Kim 10, D Kim 11, Y Mun 12, M Mauro 13, D Kim 14
1Hematology-Oncology, Ajou University School of Medicine, Suwon, 2cancer
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buk Samsung Hospital, Seoul, 7Hematology-Oncology, Ulsan University Hos-
pital, Ulsan, 8Hematology-Oncology, Keimyung University Hospital, Daegu,
9Hematology-Oncology, Chonbuk National University Hospital, Jeonju, 10Hema-
tology, Catholic University St Vincent hospital, Suwon, 11Hematology, Ulsan
University Asan Medical Center, 12Hematology, Ewha Womans University Hos-
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Cancer Institute, Oregon Health & Sceince University, Portland, Oregon, Unit-
ed States, 14Hematology, Catholic University St Mary hospital, Seoul, Korea,
Republic Of

Background: As the number of studies of imatinib discontinuation is increas-
ing, the information on post-discontinuation quality of life is becoming of con-
siderable important for patients with CML and physicians.
Aims: The purpose of this study was to investigate whether chronic myeloid
leukemia (CML) patients who maintained undetectable molecular residual dis-
ease (UMRD) with long-term imatinib therapy show different health-related pro-
files after cessation of imatinib.
Methods: Thirty four patients with UMRD (> 2 yrs) discontinued imatinib and
were given questionnaire for 3 times (before discontinuation, at 1 month and
at 6 month post-discontinuation). The health surveys were modified SF-36 +
FACT.leu composed of imatinib-related adverse events, laboratories, physical
and mental health parameters.
Results: All blood forming cells, serum electrolytes, cholesterol, triglyceride,
lipase, and lactate dehydrogenase returned to normal ranges quickly but fast-
ing blood sugar, total bilirubin, arginine aminotransferase, amylase, and g-GT
did not change after cessation. The changes were remarkable within 2 months.
Anorexia, abdominal discomfort, skin and hair whitening, and muscle cramp
constantly improved. Night sweat, skin rash showed delayed improvement
whereas nausea, vomiting, indigestion, skin fragility, edema, sore throat, night
spasm, cold intolerance, easy bruise, easy bleeding, and easy fatigue improved
promptly. Enjoy life, well-being sense, vulnerable to illness, hope in the fight
against the illness constantly improved. Satisfy to good QoL or treatment, lim-
ited daily and social activity, healthy as anyone I know, sleep well, do for fun,
satisfaction with family communication, and worry about getting worse improved
immediately and deteriorated late. Feel achievement and worry about dying
improved early whereas sadness, accept the illness, and emotional instability
improved slowly. Sense of isolation and nervousness deteriorated constantly
after cessation.
Summary / Conclusion: Late disappearances of early improvements (sleep
well, do for fun, satisfy to good QoL, satisfy to treatment, and worry about get-
ting worse and so on) may be due to apprehension about healthy future.
Patients who are planned to stop imatinib should be carefully monitored their
emotional stresses at least for 6 months as well as immediate after cessation.

B1376
IDENTIFICATION AND CHARACTERISTICS OF CANDIDATES FOR CESSA-
TION OF TYROSINE KINASE INHIBITORS AMONG PATIENTS WITH
CHRONIC PHASE CHRONIC MYELOGENOUS LEUKEMIA SHOWING
DURABLE COMPLETE MOLECULAR RESPONSE
V Papadopoulou1*, T Iliakis1, P Diamantopoulos1, K Zervakis1, G Tsilimidos1,
F Kalala1, M Siakantaris1, N Giannakopoulou1, G Pangalis2, M Angelopoulou3,
K Peste4, P Panayiotidis5, E Variami1, N Viniou1
11st Department of Internal Medicine, Hematology Unit, University of Athens,
2Hematology Clinic, Iatriko Kentro Psychikou, 3Hematology Clinic, University
of Athens, 4Cord Blood Bank, Stem Health Hellas, 51st Propaedeutic Depart-
ment of Internal Medicine, Hematology Unit, University of Athens, Athens,
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Background: Tyrosine kinase inhibitors (TKIs) are currently the standard of
care in the front-line treatment of chronic phase chronic myelogenous leukemia
(CP-CML). Side effects and cost of TKI compounds, along with some patients’
complete molecular response (disappearance of BCR-ABL transcripts) have
raised the question whether TKIs can be safely withdrawn from these patients.
Results from relevant clinical trials, such as the STIM study, are encouraging,
showing that among patients with a complete molecular response (CMR) main-
tained for at least two years, CMR was sustained in 39% of them after 24
months of discontinuation of the drug, while 83% of those who relapsed upon
withdrawal managed to re-gain CMR upon re-introduction of the drug.
Aims: We sought to identify candidates for TKI cessation according to the cri-
teria of the currently recruiting EURO-SKI trial (EUROpean Stop tKI). We stud-
ied their clinical characteristics and will follow their outcome after TKI discon-
tinuation in the context of this trial.
Methods: The archived data of our alive CP-CML patients were examined. We
identified non-transplanted patients with CP-CML having received TKI therapy
for at least 3 years and demonstrating sustained CMR4 for a continuum of at
least 12 months, with at least three PCR results with CMR4 within the last year
(± 2 months) before study entry and no results > 0.01% during the same peri-
od. CMR4 was defined as either (i) detectable disease ≤0.01% BCR-ABL (IS)
or (ii) undetectable disease in cDNA with ≥10,000 ABL or ≥ 24,000 GUS tran-
scripts).
Results: A total of eight patients that fulfilled criteria for getting off TKIs were
identified out of our fifty-numbered CP-CML patient pool. All patients currently
receive IM, except one being on nilotinib on grounds of imatinib and dasatinib
toxicity. All of the patients achieved their CMR being initially on imatinib. Medi-
an age of these patients at diagnosis was 54,5 years (range: 27 - 73 years) and
sex ratio was M:F 0.6. Sokal score at diagnosis was low in 4 patients, interme-
diate in 3 patients, and high in 1 patient, while the relevant Hasford score ratio
was 4:4:0. The median interval from start of treatment to CMR was 20 months
(range, 6-40 months), while the median interval to CCyR and MMR was 9 and
14 months, respectively. The median duration of detected CMR was 67,2
months (range 27- 101 months), which corresponds to a median of 84,7 months
(range, 66 – 121 months) of total TKI treatment. Interestingly those who demon-
strated more rapid CMR where the ones with low Sokal score at diagnosis
(median time 11 months), while the ones with intermediate/ high score took
longer (26,4 months) to reach this goal.
Summary / Conclusion: Durable complete molecular response is frequent
among CP-CML patients. In our centre it was identified at a percentage of 16%.
Achievement of CMR is feasible even with adverse prognostic factors at diag-
nosis, although it may require a longer treatment duration in this case, as far
as our sample permits us a conclusion. Trials of discontinuation of TKIs could
well identify a subgroup of patients who could transiently or permanently stay
off therapy, changing the landscape of treatment in CML.

B1377
EVALUATION OF SECOND-GENERATION TYROSINE KINASE INHIBITORS
EFFICACY AND SAFETY IN NOVO CML-CP THERAPY. RESULTS OF 29
PATIENTS OUTSIDE OF CLINICAL TRIALS FROM THE CML ANDALUSIAN
GROUP
J Puerta1,2*, J Molina3, C Ruiz4, P Garrido2, AVelasco4, R Sola5, M Portero6, A
Rosell7, E Arbelo6, A Fernández7, E Clavero8, I Simón 9, I Ballesteros 10, C
Avellaneda 11, M Silva 12, R Franco 13, M Jiménez 14, M Moreno 15, M Durán
16, M García 17, M Fernández 18
1Hematology, Andalusian CML Group, 2Hematology, Hospital Virgen de las
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Background: Results of clinical trials ENESTnd and DASISION have shown
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more efficacy and safety of Nilotinib and Dasatinib, respectively, compared to
Imatinib. This allowed their authorization as first-line treatment in patients diag-
nosed with chronic myeloid leukemia (CML) in 2011. Patients treated with sec-
ond-generation tyrosine kinase inhibitors (2GTKIs) achieve faster and deeper
responses and a smaller amount of progressions to accelerated phase (AP)
and blast crisis (BC), with a good profile of safety and tolerability. A recent
paper by Marin et al (JCO, 2012) indicates that a single measurement of BCR-
ABL transcript at 3 months is the most accurate way to identify the risk of pro-
gression and overall survival in patients with chronic-phase (CP) CML treated
with TKIs. In this sense we have analyzed the efficacy and safety of the 2GTKIs
on first-line treatment in patients with CP-CML focused the attention on the
molecular response (MR) at the third month of treatment in CML Andalusian
Group Registry (RALMC).
Aims: To evaluate the 2GTKIs efficacy and safety in first-line treatment and the
MR at 3 and 12 months.
Methods: We have analyzed retrospectively 29 adult patients diagnosed with
CP-CML. They started with Nilotinib or Dasatinib in first-line treatment in
Andalusia between July 2011 and November 2012 outside of clinical trials.
Clinical and analytical data were obtained from the CML Andalusian Registry.
BCR-ABL values are expressed in international scale and patients have been
cataloged and monitored according to the ESMO 2012-guidelines.
Results: 16 males and 13 females have been included in the study. Median
age is 45 years (19-78), distributed by Sokal score in: 14 (48.3%) low risk, 7
(24.1%) intermediate risk and 8 (27.6%) high risk. Eutos score: low 23 (79.3%)
and high 6 (20.7%). All patients were diagnosed in CP, 18 (62%) were treated
with Nilotinib 300mg BID and 11 (38%) with Dasatinib 100mg QD. Median fol-
low-up is 12 months (3-20). At month3, 29 (100%) patients evaluated for MR
had BCR-ABL transcript less than 10% and 24 (82.7%) less than 1%. Cytoge-
netic response was evaluated at 3 months in 21 patients: CCyR 18 (85.7%) and
PCyR 3 (14.3%) while at month6, 22 (100%) achieved CCyR, 6 (27%) MMR,
3 (13.6%) MR4.0, 3 (13.6%) MR4.5 and 5 (22.8%) MR5.0 and 5 did not achieve
MMR. 3 (23%) out of 13 patients evaluated in the year achieved MMR, 1 (7.7%)
MR4.0, 2 (15.4%) MR4.5 and 5 (38.5%) MR5.0. 1 patient without MMR had BCR-
ABL > 1% at month 3 and other patient that lost MMR and CCyR due to T315I
mutation, the only treatment failure of the entire series. All patients in MR4.0,
MR4.5 and MR5.0 at month 12 had BCR-ABL ≤ 0.1% at month 3. Patients in
MMR at month 12, had BCR-ABL > 0.1% at month 3. There has not been any
AP/BC progression, as well as any death, and there has been only an inter-
ruption of Dasatinib for pleural effusion and congestive heart failure.
Summary / Conclusion: Despite the small number of patients treated with
2GTKIs in first-line, all patients, regardless their prognosis stadium and age,
achieved a rate of BCR-ABL< 10% at month 3 and 83% achieved BCR-ABL
transcript < 1%. According to other investigations, it shows the effectiveness
of Nilotinib and Dasatinib in our patients. We have observed in our data that
patients who achieve MMR at month 3 of treatment, they achieve MR4.0, MR4.5

or MR5.0 at month 12. In this way, safety of the 2GTKIs in our series is reflect-
ed. There have not been hematological alterations grade 3/4 and only one
patient with Dasatinib has withdrawn treatment due to adverse events.

B1378
TYROSINE KINASE DOMAIN MUTATIONS AND CYP3A4-CYP3A5 GENE
POLYMORPHISMS IN IMATINIB RESISTANT CHRONIC MYELOID
LEUKEMIA
S Vaidya1*
1Department of cytogenetics, National Institute of Immunohaematology, ICMR,,
Mumbai, India

Background: Imatinib Mesylate (IM) resistance in CML patients is most fre-
quently associated with point mutations in tyrosine kinase domain (TKD),
whereas metabolization of IM by isoenzymes CYP3A4 and CYP3A5 is also one
of the important BCR/ABL independent mechanisms of resistance. We have
recently designed a detailed study to determine mutations in TKD and regula-
tory regions of BCR/ABL and also CYP3A4 -CYP3A5 polymorphisms, and co-
relate it with drug resistance and disease progression in Indian CML patients.
Understanding the mechanism of drug resistance is important, as the therapy
protocols can be modified.
Aims: To identify tyrosine kinase domain mutations and CYP3A4-CYP3A5
gene polymorphisms in imatinib resistant chronic myeloid leukemia patients.
Methods: 75 IM resistant CML patients were screened for mutations in TKD
and regulatory regions of BCR/ABL gene by direct sequencing, for BCR/ABL
gene amplification by FISH and for CYP3A4*1B and CYP3A5*3 polymorphism.
Results: Among 75 IM resistant patients, 41.33% of patients showed mutations
in the TKD while 8% of patients had mutations in the regulatory region (SH3-
SH2). Three novel mutations were detected, 185bp ∆D363-W423, Y167 and
K84E. Y253F/H mutation was predicted to be possibly most damaging with a
score of1, according to Polymorphism Phenotyping v2. 42 IM resistant patients
not harboring mutations were screened for BCR/ABL gene amplification and
for CYP3A4*1B and CYP3A5*3 polymorphism. 23 long term IM responders
were considered as controls. None of the patients showed BCR/ABL gene
amplification. Of 42 IM resistant patients, only two patients (4.7%) showed
CYP3A4*1B polymorphism, one heterozygote and other mutant homozygote,
as compared to control population (17.4%). The occurrence frequency of

CYP3A5*3 (non-expressor) and CYP2A5*1 (expressor) in 42 IM resistant
patients was 20% and 80% respectively, whereas the frequency in case of
controls was 37% in non-expressor and 63% in expressor group.
Summary / Conclusion: Our study identified three novel mutations. Also, sug-
gested that CYP3A4*1B and CYP3A5*3 polymorphisms are not associated
with IM response

B1379
APPLICATION OF D-FISH ON BONE MARROW AND PERIPHERAL BLOOD
SAMPLES FOR THE EVALUATION OF CYTOGENETIC RESPONSE TO
TKIS THERAPY IN CHRONIC MYELOID LEUKEMIA
L Luciano1,2*, I Pisano2, V Cacciapuoti2, E Seneca1, L Marano1, F Pane1
1Hematology, Federico II University, 21Ceinge-BiotecnologieAvanzate,
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Background: Chronic myeloid leukemia (CML) is a clonal hematopoietic stem
cell disorder induced by the fusion of the ABL gene with the BCR gene.The hall-
mark of CML is the translocation (9;22)(q34;q11). The translocation is observed
in up to 100% of metaphase cells at diagnosis. After the introduction of the
tirosyn kinase inhibitors (TKIs), it has become more relevant to monitor cyto-
genetically the response to treatment. The achievement and the maintenance
of a complete cytogenetic response (CCgR) is of particular importance because
it is the most solid marker of progression-free survival and overall survival. The
cytogenetic response by CBA requires marrow cells, which cannot be always
sampled, and an adequate number of banded metaphases, which cannot be
always obtained. Finally, cytogenetic analysis requires bone marrow harvest-
ing, which prevents repetitive analyses. Fluorescence in situ hybridization
(FISH) enables a rapid detection of chromosomal rearrangements, even on
interphase cells, and thus, avoids the requirement of metaphase obtention and
is applicable to a variety of cytological samples, including peripheral-blood
samples (PB). Thus, FISH is used, with increasing frequency, as a substitute
for CBA. Given the need for frequent monitoring in patients with CML, interest
in non-invasive methods has increased over years.
Aims: In this study, we investigated the usefulness and accuracy of dual col-
or double fusion FISH ( D-FISH) on bone marrow and peripheral-blood speci-
mens to evaluate the cytogenetic response in CML patients treated by TKIs.
Methods: We performed the comparison of cytogenetic analysis by CBA and
D-FISH on bone marrow specimens and by D-FISH on peripheral blood sam-
ples, simultaneously collected paired sets, from this set of patients. The analy-
sis was performed on 62 samples obtained from 44 patients with BCR-ABL pos-
itive CML, representative of the different cytogenetic response groups. 
There were 62 triplicate patient collection: 4 samples were selected at diagno-
sis and prior of treatment, while all others were collected at the follow-up visit
during the treatment. We performed cytogenetic analysis (20 metaphase for
sample) and FISH analysis (330 nuclei counted for sample) on bone marrow
samples, while only FISH analysis (330 nuclei counted for sample) on periph-
eral blood samples. To attempt the accuracy and the utility of FISH analysis,
we have correlate the data obtained by the software Graph Pad Prism 4.
Results: In our series , we demonstrate a tight correlation in quantifying BCR-
ABL burden between bone marrow cytogenetic, bone marrow D-FISH and
peripheral blood D-FISH. In all three paired studies analized, the strength cor-
relation between the variables is reflected in a p value of <0.0001 in all cases
and a correlation coefficient of r2= 0.8749 at worst (fig1,2 and 3). Moreover, the
D-FISH results on BM and PB samples are in agreement with the results of CBA
on BM samples, classifying the patients rightly on the basis of the different
cytogenetic response classification. By D-FISH it was possible quantify the
percentage of Ph+ cells too in 7 patients with uninformative BM cytogenetic
analisys. These results indicate that peripheral blood D-FISH yields a clinical-
ly equivalent detection of BCR-ABL fusion to CBA, expecially in long term man-
agement of CML patients. Thus, cytogenetic response might reliably be mon-
itored by analyzing interphase peripheral-blood cells in MRD. 
Summary / Conclusion: This study confirms the results of other reports that
suggested the feasibility of D-FISH on peripheral blood specimens to monitor
cytogenetic response.

B1380
SIGNIFICANCE OF EUTOS AND HAMMERSMITH SCORE IN SECOND LINE
TYROSINE KINASE INHIBITORS
A Zaritskey1,2*, E Lomaia1, E Sbitiakova1, E Romanova1, N Ilina1, T Silina1, O
Kulemina1, A Abdulkadyrova3, V Udalieva3, E Usacheva3, I Zotova3, R
Golovchenko3, L Martynenko3, M Ivanova3, N Cybakova3, E Petrova3, M
Kozlovskaya3, M Fominykh3, E Machiulaytene2, V Shuvaev3, I Martynkevich 3

Abdulkadyrov3
1Almazov federal centre for Heart, Blood and Endocrinology, 2Pavlov State
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Background: Although Imatinib is very effective for CML CP patients but CCyR
are not reachable for whole patients. Second line tyrosine kinase inhibitors
could provide to achieve CCyR nearly in half of patients, who resistant or intol-
erant to Imatinib. But in cases of ineffectiveness of 2nd line TKI this patients
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today must get allo-BMT for chance of long-term survival. It is very important
to predict cytogenetic response in 2nd line TKI treatment.
Aims: The aim of our study was to estimate prognostic value of EUTOS risk
score and Hammersmith scale for patients on 2nd line TKI therapy.
Methods: 62 patients with chronic phase of CML were included in our study.
There were male/female ratio as 28/34 respectively. Median age at diagnosis
was 47 years (range 24-71). Median of age at start of 2nd line TKI therapy was
51 years (range 25-72). Patients were treated with Nilotinib (n=37) or Dasatinib
(n=25). Median time on previous Imatinib therapy was 15.4 months (range 1-
64). Median time from diagnosis to 2nd line TKIs initiation was 27 months (range
3-190). The majority of patients were resistant to first line Imatinib (57/62). Fol-
low up time from start of 2nd line TKIs was 33 months (2-90). EUTOS score was
low in 32 (51%) and high in 12(18%) patients. It was unknown in 18 (29%)
patients. Hammersmith score was low in 11 (17%), intermediate in 27 (43%),
high in 6(9%) and unknown in 17 (27%) patients. Median time of 2nd line TKI
therapy was 14 months (0.7-78). The therapy was discontinued in 34/62 (55%)
patients, mainly due to resistance to TKIs (67%).
Results: Probability of CCyR was not significantly differing according EUTOS
risk groups. It was 58% and 41% by 12 months respectively for low and high
EUTOS risk groups (P>0.05). None of patients with high Hammersmith score
had achieved CCyR. It was significantly higher in patients with low (63.6%)
than intermediate (48.1%) Hammersmith score (P=0.042) (Fig.1). Probability
of CCyR by 12 months was 78% and 40% in low and intermediate risk groups.
Median time to CCyR in low and intermediate groups was 3 months and 6
months respectively. During follow up 15/62 (24%) dead (12 deaths were CML-
related). 5-years estimated overall survival was 73%. Both EUTOS and Ham-
mersmith scores were not predictable for survival in our study.
Summary / Conclusion: In our study EUTOS score calculated at diagnosis
was not valid for predicting both CCyR and overall survival on 2nd line TKI treat-
ment. It could be due to the fact of late switching to 2 TKI in this cohort of pts.
The prognostic value of Hammersmith scale was high for forecast CCyR, but
not for overall survival. Other prognostic models should be applied for overall
survival in 2TKI treated pts.

B1381
BENEFITS/RISKS OF DASATINIB THERAPY IN PATIENTS WITH IMATINIB-
RESISTANT OR -INTOLERANT CHRONIC MYELOID LEUKEMIA: PHYSI-
CIAN’S AND PATIENT’S PERSPECTIVE
T Ionova1*, T Nikitina1, T Gritsenko2, V Ivanova3, G Kuchma4, T Shnaider5, I
Sannikova6, D Fedorenko7, K Kurbatova1
1Multinational Center for Quality of Life Research, St. Petersburg, Saint-Peters-
burg, 2Samara State Medical University, Samara, 3Botkin Clinical City Hospi-
tal, Moscow, 4Orenburg State Medical Academy, Orenburg, 5Regional Hospi-
tal, Saint-Petersburg, 6Regional Clinical City Hospital, Voronezh, 7National
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Background: Comprehensive evaluation of benefits and risks of second-line
therapy in patients in chronic phase chronic myeloid leukemia (CML-CP) is
worthwhile to better define treatment outcomes in this patients’ population.
Aims: We aimed to study clinical and patient-reported outcomes in patients with
imatinib resistance or intolerance receiving dasatinib as the second-line thera-
py during the first year of treatment.
Methods: 62 CML-CP patients resistant or -intolerant to imatinib were enrolled
in the study (mean age – 51.5 years old, SD 15.5; range – 22–84 years;
male/female – 32/30). The median of disease duration was 5.8 years (0.75–17
years). 51 patients had resistance to imatinib; 11 patients were intolerant to ima-
tinib; the median duration of imatinib treatment – 41 months (3–106 months).
All the patients received dasatinib as the second-line therapy (100 mg daily).
Median follow-up was 11.5 months. For quality of life (QoL) and symptom
assessment patients filled out the SF-36 and Comprehensive Symptom Profile
in Chronic Myeloid Leukemia Patients (CSP Leuk-CML), respectively, at base-
line, in1,3, 6 and 12 months after treatment start. For comparisons Mann-Whit-
ney test was used. Mean symptom severity and percentage of patients with
moderate-to-severe (ratings ³5) symptoms was evaluated.
Results: At 12 months of treatment the majority of patients had high rates of
hematologic (complete, 82%) and cytogenetic (major, 57%; complete, 25%)
response. Dasatinib was well tolerated in the majority of cases. Four cases of
pleural effusion events were registered: they were easily managed in 3 cases;
one patient died at 1 month after treatment start due to accompanied infection
complication. No severe hematological adverse effects were observed except
two cases of grade III-IV neutropenia. Two patients were resistant to dasatinib.
One patient died of disease progression at 6 months of follow-up. During dasa-
tinib treatment QoL parameters were stable with a slight tendency of improve-
ment in vitality, mental health and pain scales. At 12 months after the start of
therapy QoL treatment response in terms of stabilization or improvement was
registered in the majority of patients (81%). In nearly all the patients symptom
severity became lower or did not change at different time-points of treatment
as compared with base-line. Before treatment 75% of patients experienced at
least one moderate-to-severe symptom; more than 40% had more than 7 mod-
erate-to-severe symptoms. The majority of patients (96%) experienced fatigue;
half of them suffered from moderate-to-severe fatigue. While treatment the
number of patients with moderate-to-severe symptoms decreased. After 12

months of therapy only 25% of patients experienced moderate-to-severe
fatigue. Remarkably, in the subgroup of patients (21%) with critical or severe
QoL impairment at base-line dramatic QoL improvement was observed: QoL
index increased 3.7 fold (P<0.05). In this group severity of common symptoms
significantly decreased.
Summary / Conclusion: Thus, dasatinib as second-line therapy in CML-CP
patients is effective both in terms of clinical outcomes and patient-reported out-
comes, as well as exhibits good tolerability. Comprehensive evaluation of the
outcomes of the second-line treatment of CML-CP allows to assess the bene-
fits and risks of therapy both from physician’s and patient’s perspective.

B1382
STRUCTURE OF MORTALITY DURING INTERNATIONAL RESEARCH
PROJECT THE EUROPEAN OUTCOME AND TREATMENT STUDY FOR
CML, OUT STUDY PATIENTS (EUTOS OSP) IN RUSSIA OF PATIENTS WITH
CHRONIC MYELOID LEUKEMIA
O Lazareva1*, E Chelysheva1, I Tischenko2, E Vasil’ev3, T Klitochenko4, E Bur-
nasheva5, N Bederak6, L Visotskaya7, V Ivanova8, I Krylova 9, S Kulilov2, A
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Background: Highly effective treatment by tyrosine kinase inhibitors (TKI) pro-
vides increased survival rates and good life quality to patients (pts) with chron-
ic myeloid leukemia (CML). Therefore long-term treatment results, analysis of
additional events not related to CML and analysis of the causes of death are
very important.
Aims: To analyze structure of mortality in CML pts treated in routine clinical
practice in Russian Federation.
Methods: The analyzed cohort consisted of 607 pts from 29 regions of Russia
(OSP EUTOS): Ph’/bcr-abl-positive CML diagnosed in 2002- 2006, initiation of
imatinib (IM) therapy ≤6 months (mo) after diagnosis. Median (Me) age was
48(18-82) years (y), M:F% ratio 47:53% pts. Pretreatment: hydroxyurea
454(76%) pts; chemotherapy 25(4%) pts, IFN-α 37(6%) pts. Me follow-up from
starting of IM treatment was 60(1-112) mo. Chronic phase (CP) of CML was
diagnosed in 557 (93%) pts, accelerated phase (AP) and blast crisis (BC) – in
38(6%) and 6(1%) pts respectively. Due to retrospective data collection we
found that in first 3 y of observation the data were not described completely and
we considered that fact.
Results: Mortality in a cohort of 607 pts was 15% (93 pts). Of these 93 pts, 48
(52%) pts death was the result of progression to AP or BP. 32 (34%) were
reported dead in CP CML, 3 pts (3%) - after allogeneic stem cell transplanta-
tion (2 of them due to infection), in 10 (11%) cause of death was unknown. So,
mortality due to progression CML in CP and AP+BC was in 58 (63%) of 93 pts.
The cause of death in 32 pts in CP without progression to AP was reported as
following: 10 pts with CML progression with no signs of advanced phases; 22
pts with reasons not related to CML. Among 22 (24%) CML not related causes
of death there were: coronary artery disease/myocardial infarction/heart failure
in 11 cases, a second malignancy in 5 cases (tumor pulmonis, esophageal
cancer with metastases, stomach cancer, cancer of the sigmoid colon, metas-
tasis of melanoma), blood stroke (acute ischemic stroke) in 2 cases, accident
- 2 cases, cirrhosis of the liver in 1 pts, in 1 case as opposed to infection bilat-
eral pneumonia (during virus epidemic). This subgroup of 22 pts was male and
female in equal proportions with Me age 63.5 (47-76) y. 
Summary / Conclusion: Retrospective data collection does not always allow
to adequately evaluating the structure of mortality. Feature of presented cohort
of Russian pts- mortality in 15% of 607 pts, with 3.6% (22pts) the cause of
death was not associated with CML. Eventually the rate of death due to pro-
gression of CML in CP decreases and in AP+BC remains a leading cause. Mor-
tality from cardiovascular causes and secondary tumors in pts with CML is a
significant proportion (14 and 5%, respectively), and should be considered
when analyzing the long-term results of therapy.

B1383
CO-EXPRESSION OF P190 AND P 210 BCR-ABL FUSION TRANSCRIPTS
AND RESPONSE TO TKI THERAPY IN CHRONIC MYELOID LEUKEMIA:
THE RET (RETE EMATOLOGICA TOSCANA) EXPERIENCE
C Biagiotti1*, B Scappini1, F Pancani1, A Gozzini1, B Caciagli1, U Occhini2, S
Birtolo3, F Innocenti4, V Ponziani1, V Santini1, A Bosi1
1Hematology Section, Careggi Hospital and University of Florence, Florence,
2Hematology Section, S. Donato Hospital, Arezzo, 3Hematology Section, Med-
ical Oncology ASL 3 , Pistoia, 4Hematology Section, Casa di cura Villa Ulivel-
la e Glicini, Florence, Italy
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Background: The hallmark of chronic myeloid leukemia (CML) is the presence
of the Philadelphia chromosome and its resultant fusion gene BCR-ABL, and
fusion protein, p210. Occasionally patients with CML can have a smaller BCR-
ABL fusion transcript possessing only the first exon of BCR fused to ABL,
resulting in a p190 protein, more frequent in Philadelphia positive acute lym-
phoblastic leukaemia (ALL). A co-expression of both proteins, p190 and p210
has been described in CML, even in chronic phase; p190 mRNA usually is
expressed at low level and may arise through alternative or missplicing. Its
presence seemed to have no impact on prognosis in the pre-TKI era.
Aims: A co-expression of both proteins, p190 and p210 has been described in
CML, even in chronic phase; p190 mRNA usually is expressed at low level and
may arise through alternative or missplicing. Its presence seemed to have no
impact on prognosis in the pre-TKI era.
Methods: 82 patients with new diagnosis of CML have been referred to our
institution between 2008 and 2013, within the RET (Rete Ematologica Toscana)
project. 13 cases (16%) expressed both transcripts. Median age was 55 years
(range 31–83 years). At diagnosis 11 patients were in chronic phase (CP), 2 in
accelerated phase (AP), none was in blastic phase (BP). Sokal risk was low in
2 patients, intermediate in 6 patients, and high in 3 patients. As frontline ther-
apy, 8 patients received Imatinib 400 mg/day, 3 Nilotinib 600 mg/day, two
patients in AP Dasatinib 100 mg/day and Imatinib 600 mg/day. The median fol-
low-up was 22 months (range 3–57 months).
Results: Amount of p190 transcript was always low at the diagnosis (ratio
BCR-ABL/ABL <1% in IS), becoming undetectable within 12 months of treat-
ment in all patients; occasional, sporadic positivity at very low levels (ratio
BCR-ABL/ABL ratio always in the range of MR4-MR.4.5 in IS) was frequently
documented during the follow up , with no correlation with raise in p210 amount.
One of two patients in AP obtained a CCyR (complete cytogenetic response)
and a MMR (major molecular response) within 6 months of starting the treat-
ment with Dasatinib, the other one was resistant to Imatinib and underwent allo-
geneic bone marrow transplant (HSCT) from an unrelated donor; 3 of 8 patients
in CP treated with Imatinib obtained a MMR at 12 months, 3 patients were
resistant and switched to second generation tyrosine kinase inhibitors, a case
at 18 months showed still a ratio of 0,21, while BCR-ABL/ABL ratio of the last
patient with only three months of follow up is not available. Nilotinib as first line
therapy induced a MMR at six months in 3 patients.
Summary / Conclusion: Co-expression of p210 and p190 transcripts is not a
common event in CML, especially in chronic phase. Presence of low levels of
p190 transcripts at the diagnosis appears to be related to an increased Sokal
risk and/or advanced phases, and to an apparent reduced probability of
response to Imatinib. The majority of patients showed fluctuating, very low lev-
els of p190 transcripts over the time, with no correlation with changes in p210
transcript amount.

B1384
FREQUENCY OF HYPOCALCEMIA IN PATIENTS WITH CHRONIC
MYELOID LEUKEMIA RECEIVING TYROSINE KINASE INHIBITOR THER-
APY
A Mahdi1*, E Robinson1, S Vora2, H Sati1
1Haematology, 2Singleton Hospital, Swansea, United Kingdom

Background: The introduction of tyrosine kinase inhibitors (TKI) have revolu-
tionised the treatment of chronic myeloid leukaemia (CML). Despite the wide
range of signalling pathways inhibited by Imatinib mesylate, the drug is rela-
tively well tolerated by the majority of patients. Hypocalcemia is one of the side
effects that was suggested to occur very frequently in patients with GIST
tumours receiving Imatinib therapy. We have noticed hypocalcaemia in a num-
ber of patients with CML receiving Imatinib and Dasatinib treatment.
Aims: We aimed to study calcium levels in patients with chronic phase-CML
within the first 12 months of the introduction of TKI therapy. The need for rele-
vant replacement therapy in the presence or absence of hypocalcaemia symp-
toms was also assessed.
Methods: A retrospective observational study was undertaken at Singleton
hospital (Swansea, UK) of patients receiving TKI therapy for chronic phase-
CML. Symptoms related to hypocalcaemia and need for calcium replacement
therapy were recorded by examination of the clinical notes. Blood results were
reviewed by comparing pre-treatment serum adjusted calcium (SAC) level (ref-
erence range: 2.15-2.60 mmol/l) to the mean post-treatment levels over the 12
month period following the commencement of TKI therapy.
Results: The records of 28 patients who received 1st line TKI therapy between
Feb 2004-Aug 2012 were examined. The median age was 55 years (range 24-
77 years) and 36% were males. All patients received Imatinib (400mg/day)
except 3 patients who received Dasatinib (100mg/day). A post therapy fall in
the mean SAC was noticed in 21 patients (75%). The median decrease in SAC
was 6.2% (range 0.92% to 12.5% ). The mean reduction of SAC was 5.6 % in
the Imatinib cohort (range 1.75% to 11%) as compared to 5% (range, 0.92%
to 12.5%) in patients who received Dasatinib. Hypocalcaemia, defined as the
mean SAC during the 1st year post TKI therapy <2.15 mmol/l, developed in 10
patients (36%). Only three of these patients had documented symptoms of
muscle aches and cramps. Ten patients (36%) received combined oral calci-
um and vitamin D replacement therapy. One patient on Imatinib did not toler-
ate calcium supplements but had a spontaneous improvement in SAC. In three

patients with hypocalcaemia, the SAC did not normalise with daily supplements
of calcium (1 gm) and vitamin D3 (Colcalciferol 20 mcg). Serum vitamin D lev-
els were checked and found to be significantly low in these patients (median
11 ng/ml, range (10-12 ng/ml) and required the addition of a treatment dose of
vitamin D, given as Ergocalciferol 1.25mg for 5-10 doses and achieved normo-
calcemia. No difference was found in cytogenetic and molecular responses
between the hypocalcemic and normocalcemic cohorts of patients.
Summary / Conclusion: In our study population of patients with chronic phase-
CML, the reduction in SAC was a frequent laboratory but asymptomatic find-
ing following introduction of Imatinib therapy. This was reported in 75% of all
patients. Hypocalcaemia was seen in 36% of patients and responded to con-
ventional dose calcium and vitamin D replacement therapy in the majority of
these patients. However, in three of these patients, normal SAC was achieved
only after addition of high dose vitamin D therapy. These three patients had sig-
nificantly low serum vitamin D levels. This suggests that vitamin D deficiency
may potentiate the hypocalcemic effect of TKI therapy. Clinicians need to be
aware of this frequent side effect that may need treatment. Serum vitamin D
levels should be checked in those patients who remain hypocalcemic despite
conventional dose supplements. Further studies looking at effects of long-term
TKI therapy on bone and calcium dysregulation are warranted.

B1385
EVALUATION OF TWO THERAPEUTIC STRATEGIES IN PATIENTS WITH
CHRONIC MYELOID LEUKAEMIA IN SUBOPTIMAL RESPONSE TO IMA-
TINIB
A Lang1*, M Roques1, D Caillot1, M Boulin1
1University Hospital, Dijon, France

Background: There is no consensus about the optimal treatment regimen in
patients with Chronic-Phase Chronic Myeloid Leukaemia (CP-CML) present-
ing a suboptimal response to first-line imatinib.
Aims: The aim of our study was to evaluate the efficacy and safety of two ther-
apeutic strategies in the management of CP-CML patients in suboptimal
response to first-line imatinib.
Methods: Methods: All CP-CML patients treated in our teaching hospital with
imatinib as first-line for CP-CML since the availability of the drug were eligible.
Among them, those presenting a suboptimal response (according to the 2009
European LeukemiaNet criteria) to imatinib 400 mg once daily were included
in this retrospective study. Patients were assigned in two groups regarding the
treatment modification: group1, increase in imatinib dose (600 to 800 mg dai-
ly); group2, imatinib discontinuation and initiation of a Second-Generation Tyro-
sine Kinase Inhibitor (SG-TKI; nilotinib 800 mg daily, or dasatinib 100-140 mg
daily). Cytogenetic response (CyR) was assessed 12 months after treatment
modification and molecular response (MolR) was assessed every 3 months.
Adverse events (AEs) were graded according to the National Cancer Institute
Common Terminology Criteria for AE v 3.0.
Results: Out of the 150 CP-CML patients receiving imatinib 400 mg daily, 27
patients (18%) presented a suboptimal response. Twenty-two and five patients
were assigned in group 1 and2, respectively. At 12 months, all patients except
one in group 1 were in complete CyR. At 12 and 18 months, the rate of com-
plete MolR was 23% and 36% in group 1 vs. 60% and 60% in group 2 (P=.13
and P=.37, respectively). The rate of treatment discontinuation was 40% in
group 2 vs 0% in group 1. Two patients receiving nilotinib were hospitalized for
one grade 4 cardiac AE, and one for grade 3 pain and deterioration in gener-
al condition. In group1, 50% of the patients developed at least one grade 1 or
2 AE; the most frequent imatinib-related AEs were muscle cramps, edema
(eye, orbital, periorbital), and digestive disorders.
Summary / Conclusion: In CP-CML patients in suboptimal response to ima-
tinib 400 mg daily, the use of a SG-TKI led to a higher non significant complete
MolR rate but more severe toxicities at 18 months compared to an increase of
the imatinib daily dose.

B1386
EXTREME THROMBOCYTOSIS IN CHRONIC MYELOID LEUKEMIA(CML)
IN THE ERA OF TYROSINE KINASE INHIBITORS (TKIS) 
f autore1*, f ora1, p chiusolo1, l laurenti1, s giammarco1, b vannata1, g ausoni1,
e metafuni1, i innocenti1, g leone1, s sica1
1haematology, ucsc, roma, Italy
Background: Thrombocytosis is a common feature in chronic myeloprolifera-
tive diseases disorders. The incidence of thrombocytosis in CML is reported to
be around 30 to 50% . Extreme thrombocytosis defined as a platelet count >
1.000x109/l is uncommon in CML as well as isolated thrombocytosis. Accord-
ing to the WHO classification criteria, persistent thrombocytosis (> 1000 ×
109/L) unresponsive to therapy defines accelerated phase of CML while this is
not the case when standard criteria for the definition of CML staging in imatinib
and second generation inhibitors of tyrosine kinase trials are adopted. 
Aims: The aim of our study was to review the behavior of CML with extreme
thrombocytosis at our center analyzing the problems associated to the clinical
management of haemorrhagic and thrombotic risks and the therapeutic
response in the era of tyrosine kinase inhibitors
Methods: From November 1997 to February 2013 we observed and treated
one hundred consecutive patients affected by CML in chronic phase . All
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patients were studied for JAK2 V617F mutation, and coagulation cascade.
Results: Only 11 patients (11%) presented at diagnosis an extreme thrombo-
cytosis. There were 8 females and 3 males with a median age of 42 years. At
diagnosis, median hemoglobin level was 12.2 g/dl, median white blood cell
count 19.240/mmc and platelets count 1.160x109/l. The Sokal score was high
in5, intermediate in 3 and low in 3 patients. In all cases PCR analysis showed
the presence of p 210 and absence of JAK2 V617F mutation. Bleeding time (Ivy
test) was prolonged with a median of 10.68 minutes. aPTT was within the nor-
mal range in all but two patients. Iron levels were normal in all but one female
patient. Only one patient developed thrombosis of the caephalic vein in the left
forearm at diagnosis while no patient reported history of bleeding. All but three
patients received initial treatment with hydroxyurea and allopurinol. One patient
underwent plateletpheresis. Platelet count was largely unresponsive to initial
treatment. Low dose aspirin (100mg/day) was administered in 5 out of 11
patients. Upfront treatment with TKIs included imatinib in 8 patients and nilo-
tinib in 3 patients. Platelet count normalization was rapidly achieved after intro-
duction of TKIs. Haematological response according to ELN criteria was
reached at a median of 1 month, complete cytogenetic response was achieved
after a median of 3 months and major molecular response was achieved in 9
out of 11 patients after a median of 9 months. One patient was in suboptimal
molecular response at 18 months of imatinib according to ELN recommenda-
tions and he was shifted to dasatinib. He achieved MMR on dasatinib and is
now at 37 months on second line treatment. One patient lost MMR after 5 years
of imatinib and she was shifted to nilotinib achieving MMR and she is now at
25 months on second line treatment . All patients are alive and in optimal
response at a median follow up of 67 months from CML diagnosis.
Summary / Conclusion: Extreme thrombocytosis in CML is unfrequent. Pro-
longed bleeding time was detected in all patients although it was not accom-
panied by bleeding diathesis. Cytoreduction with hydroxiurea was not able to
achieve normalization of platelet count that was easily and rapidly achieved by
tyrosine kinase inhibitors. Response to treatment according to ELN criteria was
optimal in all but two patients requiring second line TKIs respectively for sub-
optimal molecular response and secondary resistance to imatinib. 

B1387
BLAST CRISIS OF CHRONIC MYELOID LEUKEMIA: LABORATORY,
IMMUNOPHENOTYPC, AND CYTOGENETIC HALLMARKS AND
RESPONSE TO THERAPY
A Vidovic1,2*, G Jankovic1,2, D Tomin1,2, N Suvajdzic1,2, I Djunic1, N Colovic1,2,
M Virijevic1, M Mitrovic1, A Bogdanovic1,2, N Kurtovic1, V Djordjevic1, M Fekete1,
S Pavlovic3, M Perunicic1, B Mihaljevic1,2
1Clinic of Hematology, Clinical Center of Serbia, 2Faculty of Medicine, Univer-
sity of Belgrade, 3Institute of Molecular Genetics and Genetic Engineering, Bel-
grade, Serbia

Background: Whereas the chances for cure have been improved in chronic
phase (CP) and occasionally even in the accelerated phase (AP) of chronic
myeloid leukemia (CML) by using tyrosine kinase inhibitors and hematopoiet-
ic stem cell transplantation, the blast crisis (BC) is extremely rarely curable and
is usually a fatal phase of CML.
Aims: To evaluate clinical, laboratory, immunophenotypic and cytogenetic fea-
tures of the BC-CML and response to therapy
Methods: We studied 48 patients in BC-CML treated at the Clinic of Hematol-
ogy between 2004 and 2012. The physical examination of the patients includ-
ed the estimation of organomegaly, lymphadenopathy and hemorrhagic mani-
festations. The type of BC was established by cytology and flow immunocytom-
etry/immunohistochemistry of the bone marrow aspirates. The HD technique of
chromosome banding and the RT-PCR procedure were applied in genetic stud-
ies.
Results: The median age of patients was 52 years (range:20 – 78), the M/F
ratio was 27/21. The median of duration of CP was 57 months (spread: 0 – 96).
The Sokal score was estimated in 40/48 patients: 9/48 were low risk, 20/40 were
intermediate, and 11/40 were high risk patients. Nine patients with CP-CML
were treated with imatinib mesylate, 20 patients with hydroxyurea, 13 patients
with interferon-α with or without cytosine arabinoside, three patients with busul-
fan, and three patients with cytosine arabinoside alone. The following cytolog-
ical types of the BC-CML were demonstrated: myeloblastic in 32/48, lym-
phoblastic in 8/48, megakaryoblastic in 3/48 and biphenotypic in 5/48 patients.
Cytogenetic analyses in BC-CML demonstrated the sole presence of Ph chro-
mosome in 20/48; double Ph chromosome in 4/48, additional chromosome
aberrations in 6 patients [trisomy 8 in two patients and t(2;11); t(4;11); i(17)(q10);
add 21; i 4q in a single patient each]. The complex karyotype was evidenced
in five patients. Adequate mitoses were not obtained in 7 patients. Thirty patients
received intensive combined chemotherapy (cytosine arabinoside+
daunoblastin: “3+7” or “2+5” and Flag-Ida, HyperCVAD, and CHOP protocols)
relevant to cytological type of the BC-CML. Palliative cytoreduction was con-
ducted in ten patients (busulfan, hydroxurea). Eight patients received only sup-
portive therapy due to a poor performance status or an advanced age. The over-
all median survival in BC-CML was 3 months (range, 0.5-31). The median sur-
vival was longer in patients treated with high-dose chemotherapy,8,8 months,
compared to palliation, 2 months (P=0,043). Out of ten patients who survived
longer than 10 months, 7 patients were treated with Imatinib mesylate for their

CP-CML. The median duration of CP was significantly longer in patients treat-
ed with Imatinib, 58 months (range: 38-96, P=0,02). The patients with an infe-
rior (low and intermediate) Sokal score had a longer CP (P=0,025). The cyto-
genetic changes were not significantly related to survival in BC-CML.
Summary / Conclusion: This study provides yet another confirmation of the
severity of BC-CML and a disappointing outcome of therapy. Only intensive
chemotherapy lends a certain hope in prolonging the survival of patients in BC-
CML. Hopefully, novel therapies of CP-CML shall have devalued BC-CML in the
future to an exceptionally uncommon and unfamiliar clinical incident.

B1388
PROGNOSTIC VALUES EUTOS AND SOKAL SCORES IN NEWLY DIAG-
NOSED CML CP PATIENTS
K Abdulkadyrov1, I Martynkevich1, V Shuvaev1, S Evgenia2, E Romanova2, T
Silina2, O Kulemina2, A Abdulkadyrova1, V Udaleva1, E Usacheva1, N Ilina2, R
Golovchenko1, L Martynenko3, M Ivanova1, I Zotova1, N Cybakova1, E Petro-
va3, M Kozlovskaya1, M Fominykh4, E Machiulatene3, E Lomaia5, A Zaritskey2,4*
1Russian Research Institute Hematology and Transfusiology, 2Almazov Feder-
al Centre for Heart, Blood and Endocrinology, 3Russian Research Institute
Hematology and Blood Transfusiology, 4Pavlov State medical university, 5Alma-
zov Federal Centre for Heard, Blood and Endocrinology, Saint-Petersburg,
Russian Federation

Background: Imatinib is highly effective in newly diagnosed patients with
chronic myeloid leukemia (CML) in chronic phase (CP). Nevertheless some
patients never obtained CCyR or loss it later. It seems that EUTOS score is pre-
dictable for CCyR at 18 months, but it’s prognostic value for survival is ques-
tionable. In some studies SOKAL risk groups influenced on Imatinib efficacy. 
Aims: The purpose of our study was to assess prognostic significance of
EUTOS and SOKAL scores in newly diagnosed CML CP patients.
Methods: In our study 137 (male 67, female 70) newly diagnosed patients with
CML CP treated with Imatinib as first line were included. Median age at diag-
nosis was 50 years (range 18-86). Median time from diagnosis to Imatinib ther-
apywas 1.2 months (range 0-6). The median duration of imatinib therapy was
37 months (range 1.6-107). EUTOS score was low in 118 (86%) and high only
in 11 (8%) patients. It was unknown in 8 (6%) patients. SOKAL score was low
in 68 (50%), intermediate in 44 (32%), high in 17 (12%) and unknown in 8 (6%)
patients. 
Results: In our retrospective study 119/137 (87%) patients were evaluable for
cytogenetic response. The best cytogenetic responses cumulative rates were:
CCyR in 93/119 (78%), PCyR in 9/119 (8%), minor CyR in 4/119 (3%), minimal
CyR in 2/119 (2%), non CyR 11/119 (9%). CCyR was obtained in 79/99 (80%)
and 7/13 (53%) cases with EUTOS low and high scores respectively. Cumula-
tive rates of CCyR by 12 months and 18 months were 73/115 (63%) and 79/96
(86%) respectively. By 18 months CCyR was obtained in 70/82 (85%) and 7/11
(64%) patients with EUTOS low and high scores (P<0.05) respectively. Medi-
an time to CCyR was shorter in low (6.7 months) risk group more than two times
than in high (14 months) risk IFig. 1). There were no differences in the rate of
CCyR (overall or by fixed time-points) between Socal risk groups. Only 14/137
(10%) of patients dead during follow up time. 9-years estimated overall survival
was 86%. In our study both EUTOS and SOKAL scales were not predictable
for overall survival. 
Summary / Conclusion: In our study EUTOS score had high prognostic val-
ue for CCyR. Both SOKAL and EUTOS scores were not predictable for overall
survival. Perhaps it was because of small number of patients in high SOKAL
and EUTOS risk groups. 
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B1389
IMATINIB THERAPY RESPONSE IN CML PATIENTS WITH DIFFERENT
BCR/ABL P210 TRANSCRIPTS
I Dmytrenko1,2*, I Dyagil1, J Minchenko1, V Fedorenko1, T Shliakhtychenko1
1Hematology and Transplantology Department, National Research Center for
Radiation Medicine , 2Tissue Typing Laboratory, Kyiv Bone Marrow Transplan-
tation Center, Kyiv, Ukraine

Background: Multiple clinical trials showed extremely high efficiency of tyro-
sine kinase inhibitors (TKI) in the therapy of chronic myeloid leukemia (CML).
However, despite the achieved progress, there is a group of patients who have
almost no response to the therapy, or lose response at different stages of treat-
ment. Mechanisms underlying the resistance to TKI have not been clarified yet.
The main pathogenetic event which leads to the development of CML is the
translocation t(9;22)(q34;q11.2) in stem cells which results into formation of a
chimeric fusion gene BCR/ABL. Study of genetic mechanisms of TKI therapy
resistance development and genetic prognostic markers of treatment response
determines success of TKI therapy in patients with CML.
Aims: The aim of this research was to describe BCR/ABL transcripts pattern
and to study prognostic value of different type BCR/ABL transcripts for imatinib
therapy response in patient with CML. 
Methods: Expression of BCR/ABL gene was studied by qualitative nested
reverse transcriptase polymerase chain reaction (RT-PCR) in 900 patients with
CML prior to the start of imatinib therapy. Patients’ age ranged from 20 to 70
years old at the time of disease. Therapy response was assessed in 110 CML
patients at 6 and 12 months of imatinib therapy (dose of imatinib 400 mg/day)
by the level of Ph-positive metaphases in bone marrow. For this purpose results
of bone marrow cells karyotyping by G-banding were used. Response was
considered optimal if a major cytogenetic response (reduction of Ph-positive
metaphase plates in the bone marrow to less than 35%) was achieved at 6
months and complete cytogenetic response (complete absence of Ph-negative
metaphase plates in the bone marrow) - after 12 months of imatinib therapy. 
Results: It was found that in 511 patients (56,8%) b3a2 BCR/ABL transcript
was expressed, in 305 patients (33,9%) expression of b2a2 transcript was
revealed. Three patients (0.3%) had only e1a2 transcript and in the 54 patients
(6%) coexpression of several BCR/ABL transcripts took place.  27 patients
(3%) had expression of houskeeping gene without expression of the examined
BCR/ABL transcript. Such cases were considered as variant transcripts
because primers only for widespread BCR/ABL transcripts b3a2, b2a2 and
e1a2 were used.Assessment of the prognostic value of b2a2 and b3a2 tran-
scripts for the imatinib therapy response showed that the number of patients
who achieved optimal and complete cytogenetic response at 6 month of ther-
apy was equal in both groups. However, among patients with the partial cyto-
genetic response (level of Ph-positive metaphases 5 - 35 %) at 6 month ther-
apy more often achieved complete cytogenetic response at 12 month of ther-
apy those who had transcript b2a2, while most part of patients with b3a2 tran-
script saved partial cytogenetic response. Thus, patients with b2a2 transcript
respond to the standard dose of imatinib (400 mg/day) significantly earlier.
Summary / Conclusion: Accumulation of knowledge about molecular fea-
tures of disease is the way to further improve CML treatment
outcomes.Obtained results indicate that groups of patients with CML are not
uniform. Patients with atypical forms of BCR/ABLtranscripts require in-depth
study and expansion of surveillance. Patients with expression of b2a2
BCR/ABL transcript have more stable and earlier cytogenetic remission with
imatinib therapy than those with b3a2 transcript. To summarize, the type of tran-
script does have prognostic value for response to imatinib therapy.

B1390
A FRET-BASED DRUG SENSITIVITY TEST PREDICTS A CLINICAL OUT-
COME OF CML PATIENTS AT THE DIAGNOSIS
T Kondo1*, Y Ohba2, M Tsuda3, A Kaneyasu2, J Tanaka1, M Imamura4, J
Sakamoto5, Y Ishida6, T Teshima1
1Hematology, Hokkaido University Graduate School of Medicine, 2Cell Physi-
ology, Hokkaido University Graduate School pf Medicine, 3Cancer Pathology,
Hokkaido University Graduate School of Medicine, 4Hematology, Hokuyu Hos-
pital, Sapporo, 5Tokai Central Hospital, Kakamigahara, 6Hematology and
Oncology, Iwate Medical University, Morioka, Japan

Background: The tyrosine kinase inhibitors (TKIs), imatinib, nilotinib and dasa-
tinib are used as the first-line therapy for newly diagnosed chronic myeloid
leukemia (CML). To predict a clinical outcome, Sokal, Hasford and EUTOS
scores are widely used. But at this moment, we don’t have a good tool to pre-
dict which TKI is most effective at the diagnosis. We have developed a
FRET(fluorescence resonance image transfer)-based method to evaluate sen-
sitivity of CML cells to TKIs (Mizutani et al. Clin Cancer Res. 2010). 
Aims: We designed this study to evaluate a clinical utility of FRET-based drug
sensitivity test.
Methods: Inter-MIchinoku DAsatinib Study (IMIDAS) group conducted a Phase
II clinical study to evaluate the efficacy and safety of dasatinib. Newly diagnosed
CML-CP patients were enrolled into this study after obtaining a written informed
consent. In this multicenter phase II clinical trial, dasatinib (100 mg QD) was
administered orally for one year and the molecular responses were monitored.

FRET analysis was also conducted as an accompanying study. Bone marrow
mononuclear cells at the diagnosis were isolated and transfected with FRET
probe, Pickles. After 18 to 24 hours of transfection, the cells were treated with
0.1 microM dasatinib and then subjected to microscopic analysis to determine
FRET efficiency. RQ-PCR evaluation of BCR-ABL mRNA was performed to
monitor the clinical efficacy of dasatinib. Totally 45 patients were analyzed here,
since they were subjected to FRET analysis and followed longer than three
months.
Results: The samples form 45 patients were subjected to FRET analysis.
Among them, 9 patients were defined as dasatinib-sensitive and 36 patients
were categorized into dasatinib-insensitive. At 3 months analysis, MMR rate
was 44% in the sensitive group (n=9) and 39% in the insensitive group (n=36).
At 6 months analysis, MMR rate was 89% in the sensitive group (n=9) and 62%
in the insensitive group (n=29). At 9 months analysis, MMR rate was 88% in
the sensitive group (n=8) and 83% in the insensitive group (n=18). At 12 months
analysis, MMR rate was 100% in the sensitive group (n=3) and 85% in the
insensitive group (n=13). One treatment failure and one transformation to BC
were observed in the insensitive group.
Summary / Conclusion: The FRET analysis to determine dasatinib-sensitiv-
ity in vitro could predict the clinical efficacy of treatment with dasatinib. Our
method will add the new tool to stratify the patients with CML-CP. 

B1391
FOUR CASES OF CML BLAST PHASE AS INITIAL PRESENTATION DIAG-
NOSED BY FLUORESCENCE IN SITU HYBRIDIZATION SHOWING BCR-
ABL1 SIGNALS IN MATURE NEUTROPHILS
W Choi1*, Y Kim1
1Laboratory Medicine, The Catholic University of Korea, Seoul, Korea, Repub-
lic Of

Background: Leukemia with t(9;22) and granulocytic hyperplasia at initial pres-
entation can be diagnosed as acute leukemia with t(9;22) or chronic myeloge-
nous leukemia – blast phase (CML-BP). These two entities have clinical, patho-
logic, immunophenotypic, and genetic similarities. However, CML is multilin-
eage disease involved by the Philadelphia (Ph) chromosome and Ph+ acute
leukemia is blast-restricted.
Aims: We experienced two adult and two pediatric patients with CML-BP as
initial presentation who were initially suspected as having Ph+ acute leukemia.
Identification of BCR-ABL1 gene in mature neutrophils by fluorescence in situ
hybridization (FISH) analysis led us to diagnose CML-BP.
Methods: All our patients showed peripheral leukocytosis due to blasts and
granulocytic hyperplasia with or without absolute basophilia. We performed
complete blood cell count (CBC), bone marrow study, immunophenotyping
study, molecular study, and cytogenetic study. Fluorescence in situ hybridiza-
tion (FISH) analysis was done to distinguish CML presenting in BP from Ph+
acute leukemia.
Results: We had initially suspected Ph+ acute leukemia based on molecular
study and high proportion of blasts in the bone marrow, but the peripheral gran-
ulocytic hyperplasia with shift to the left of maturation pattern led us to finally
find the BCR-ABL1 fusion signals in mature neutrophils by FISH analysisindi-
cating CML-BP. Three cases had mixed phenotype blasts and one case had
lymphoblasts on the immunophenotyping study. Three patients had been treat-
ed with induction chemotherapy alone before adding tyrosine kinase inhibitor
(TKI). At follow-up, high proportion of Ph+ cells by cytogenetic study and/or high
level of the BCR-ABL1 transcript by Real-time quantitative PCR (RQ-PCR)
were still detected, although the proportion of the blasts was much lower than
before in the bone marrow. This supported the diagnosis of CML presenting in
blast phase.
Summary / Conclusion: While interpreting FISH results for leukemia with
t(9;22) and peripheral granulocytic hyperplasia as initial presentation, care
should be taken to find the BCR-ABL1 fusion signals in mature neutrophils to
diagnose CML-BP. The exact diagnosis is needed to pool rare cases of Ph+
acute leukemia and CML-BP as initial presentation correctly and helps patients
to be involved in proper clinical trials.
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B1392
A POPULATION STUDY OF OUTCOMES IN CHRONIC MYELOID
LEUKAEMIA IN N.IRELAND FROM 2000-PRESENT.
C Mcconville1*, d finnegan1, r cuthbert1, c arnold1, f mcnicholl2, k boyd3, m
mcmullin1
1Haematology, Belfast City Hospital, Belfast Trust, Belfast, 2Haematology, Alt-
nagelvin Hospital, Western Trust, Derry, 3Haematology, Craigavon Area Hos-
pital, Southern Trust, Craigavon, United Kingdom

Background: Imatinib mesylate given orally at a dose of 400my once daily is
the standard of care as initial therapy of patients with chronic myeloid leukaemia
in chronic phase (CML-CP). In 2009 the European LeukaemiaNet (ELN)
released reviewed guidelines which are the current standard of care of patients
with CML-CP.
Aims: Reviewing our CML-CP population, diagnosed and treated in the ima-
tinib mesylate era, for response to therapy using current guidelines.
Methods: All patients aged 16 years or more with newly diagnosed CML-CP
from 2000-present are included in this study. Considerable effort was taken to
include all CML cases, from the regional cytogenetic laboratory, case note
review and specific enquiry of clinical haematologists. Response rates were
defined as per the 2009 ELN recomendations.
Results: 77 cases of CML-CP were diagnosed pre-2009. 52 (67.5%) achieved
complete haematological response (CHR) and subsequent complete cytoge-
netic response (CCyR) as per the 2009 ELN recommendations. 35 (68.7%) of
the 51 continued to a major molecular response (MMolR) by the recommend-
ed milestone. 68 were imatinib mesylate-treated, with 50 (73.5%) in CCyR at
12 months, and 35 (51.5%) having MMolR at 18 months. 
20 (77%) of the 26 assessable cases achieved CCyR within 12 months in the
CML-CP patients diagnosed from 2009 onwards. 17 (71%) of the 24 cases
assessable achieved MMolR at 18 months.
Summary / Conclusion: Lucas et al, showed 40% of all patients to be in com-
plete cytogenetic response equivalence (CCRe) at twelve months, and 41% for
imatinib mesylate-treated patients. The outcome of our population-based study
are markedly superior to similar studies outside of a trial setting. Compliance
appears to be an issue in some patients failing to meet the recommended mile-
stones of response.

B1393
ASSOCIATION OF GENE HLA-DRB1 POLYMORPHISM WITH THE OUT-
COME OF THERAPY OF CHRONIC MYELOID LEUKEMIA WITH IMATINIB 
E Ovsyannikova1*, I Davydkin 2, E Popov1, K Kaplanov 3, L Zaklyakova1, Z
Israpilova1, T Klitochenko 4, B Levitan1
1Astrakhan State Medical Academy, Astrakhan, 2Scientific Research Institute
of Hematology, Transfusiology and Intensive Care in Samara State Medical
University, Samara, 3Volgograd Regional Oncological Dispensary, 4Volgograd
Regional Oncological Dispensary, Volgograd, Russian Federation

Background: The outcome of chronic myeloid leukemia (CML) therapy with
imatinib mesylate depends on a number of the proved factors: risk group, muta-
tion status, presence of chromosomal aberration. In some patients with CML
imatinib therapy at the chronic phase with the dose 400-600 mg gives quick and
deep response, the other part of the patients is resistant to treatment. This
group of patients needs earlier transition to the second line and, what is more
important, to begin treatment CML in those patients without administration of
imatinib (it is preferable).
Aims: The search of immunogenetic markers, making it possible depending on
the presence of the certain specificity of the HLA-DRB1 gene to choose the indi-
vidual set of therapy, including the first line group medicine.
Methods: HLA-typing (PCR-SSP) of the 50 patients with CML under chronic
phase treated with imatinib during 24 month has been carried out. Average
age 50,3±15,0, correlation of males and females in the research was 1:1. The
dose of imatinib was increased more that 400 mg per day in 35(70%) patients.
The results of genotyping of the 94 donors (L.V. Saroyants) were used as the
control data. All the patients with CML and the donors referred to the group of
eastern-European Slavs. Statistical processing has been carried out with the
use of x2. The index of the association RR strength relative risk, etiologic frac-
tion – EF, preventive fraction – PF. Critical level of the significance under con-
trol of the statistical hypotheses in the given research was considered equal to
0,05.
Results: It is found that in the patients with CML, having reached complete cyto-
genetic response (CCyR) in 24 month of imatinib therapy there noted the
increase more than 4 times, specificity rate DRB1*16(02), (20% versus5,3%;
RR-4,37, EF-0,154). Rate increase of the gene HLA DRB1*14(06) in compar-
ison with the control was 12% versus 0% (RR-29,4, EF-0,116, P<0,01) in the
patients with CML who have not got CCyR in 24 month of therapy. The rate of
DRB1*15(02) in this group in comparison with the control was decreased, i. e.
8% versus 28,7% (RR-0,26, PF-0,188, P<0,025). Under comparative analysis
of the gene profile HLA DRB1 in the patients with CML at the CCR and with the
absence of CCyR in 24 month of therapy negative associations with the speci-
ficity if DRB1*11(20% versus 48%; RR-0,29, PF-0,363, P<0,025); DRB1*12(0%
versus 8%; RR-0,18, P<0,05); DRB1*14(0% versus 14%; RR-0,13, p,<0,025)
have been found. The increase of the rate of HLA-DRB1 (in comparison with

the control) 14(06) –8,8% versus 0% (RR-21, EF-0,084, P<0,025) and the
decrease of HLA-DRB1*15(02)-8,8% versus 28,7% (RR-0,27, PF-0,195,
P<0,01) have been noted in the patients with CML, who have not got complete
molecular response (CMR) in 24 month of therapy.
Summary / Conclusion: The marker of the unfavorable prognosis of CML
without CCyR and CMR in 24 month of therapy with imatinib in the specificity
of DRB1*14(06); the markers of the unfavorable prognosis of CML without
CCyR in 24 month of therapy with imatinib are the specificities of DRB1*11(05),
DRB1*12(05). It is more advisable to begin therapy of the patients with CML,
having specificity DRB1*14(06), 11(05), 12(05), with the inhibitors of tyrosinki-
nases of the second line. The marker of the favorable prognoses having CCyR
and CMR in 24 month of therapy with imatinib is the specificity of DRB1*16(02).
Specificity of DRB1*15(02) possesses protective property. Under the presence
of the specificities HLA DRB1*16(02), DRB1*15(02) in the genotype of the CML
patient it is possible to use imatinib as the medicine of the first line.

B1394
ACCELERATED PHASE OF CHRONIC MYELOID LEUKEMIA: THE IMPACT
OF THE DIFFERENT CRITERIA ON TREATMENT RESPONSE AND SUR-
VIVAL
V Funke1*, V Fiorini1, G Santos1, T Fagundes1, L Sinamura1, C Sola1, D
Setubal1, L Medeiros1, R Pasquini1, M Malvezzi1
1Hematology, Federal University of Parana, Curitiba, Brazil

Background: Chronic Myeloid Leukemia (CML) is a clonal myeloproliferative
disease which progresses from an indolent to a more aggressive phase, the
accelerated phase (CML-AP). Unless effective therapy is instituted, it trans-
forms to a blastic phase (CML-BP). Even though CML-AP is well recognized,
the criteria that define this phase vary in the literature. Thus, different definitions
of AP have been described and the heterogeneity among patient outcomes
and response is marked.
Aims: This study was designed to analyze the several existing criteria and cor-
relate them with treatment response and prognosis in a CML-AP Brazilian pop-
ulation of a referral center.
Methods: This is a retrospective study from January 2000 to November 2011
in which data from the chart of 143 patients with CML-AP (according to any of
aforermentioned criteria) treated with imatinib, were selected from BMT Cen-
ter database of Hospital de Clínicas of Universidade Federal do Paraná, Brazil.
Survival data was analysed by Kaplan-Meier method. P level of signifcance was
defined as 0,05. Univariated and Multivariated analysis were performed using
STATA program version 8.0. Primary endpoints were minor cytogenetic
response, survival and death.
We evaluated as risk factors all variables included in previous reported classi-
fication of accelerated phase CML (blasts >10% in peripheal blood, basophils
>10% in peripheral blood, spleen >10 cm from left costal margin, hemoglobin
‹10 g/dl, platelets >1.000.000 and <100.000, clonal evolution) as well as the
development of hematologic toxicity after imatinib.
Results: 43.4% of the patients were female and 56.6% were male. Median age
was 45 years. Multivariate predictors of poor outcome were hematologic toxi-
city (P=0.003) hazard ratio (HR) of 2.53; 95% confidence interval (95%CI),
1.36-4.70, blasts (P=0.003) (HR of 2.99; 95% CI, 1.45-6.16, WBC (P=0.008)
HR of 3.80; 95% IC, 1.41-10.22) and anemia (P=0.005), HR of 2.53; 95%CI
1.32-4.84) 
Summary / Conclusion: These data indicate that patients with the above risk
factors have a worse prognosis than some other also classified as AP patients.
This information can guide therapy to be instituted. Prospective multicenter
studies are necessary to achieve a classification that can be used universally
in the era of TK inhibitors.

B1395
COMPARISON OF THE SOKAL AND EUTOS PROGNOSTIC SCORES IN
PATIENTS WITH CML: ONE CENTER’S EXPERIENCE
K Kotlyarchuk1*, Z Maslyak1, L Lukavetskyy1, A Lukjanova1, O Danysh1, R
Lozynsky1
1SI “Institute of Blood Pathology and transfusion Medicine, NAMS of Ukraine”,
Lviv, Ukraine

Background: European Treatment and Outcome Study (EUTOS) score is the
new prognostic system developed by the European LeukemiaNet for newly
diagnosed chronic myeloid leukemia (CML) patients in chronic phase (CP)
treated with imatinib (IM). Its prognostic value has been discussed by several
study groups with some discrepancies in their results. 
Aims: This retrospective study was intended to compare EUTOS score against
conventionally used Sokal score in CML-CP patients treated in our institution
with imatinib either frontline or after different pretreatments.
Methods: 72 CML patients treated with imatinib were analyzed. In 23 of them
IM was administered frontline; in 25 – after interferon failure; in remaining 24 –
after long term treatment with hydroxyurea. Risk subgroups were determined
using Sokal and EUTOS criteria at disease diagnosis. Each subgroup was eval-
uated for the rate of complete cytogenetic response (CCyR) at3,6, 9, 12, 18 and
24 months of IM treatment, as well as for event-free survival (EFS), measured
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from the start of IM until one of the following events: death from any reason,
acceleration phase, blastic phase, loss of complete hematologic response or
loss of CCyR.
Results: High risk criteria were found in 14 patients (19,4%) according to the
Sokal and 8 (11,1%) - according to EUTOS systems. Low risk subgroup
accounted for 35 (48,6%) and 64 (88,9%) patients according to Sokal and
EUTOS respectively; 23 (32%) patients were considered as Sokal intermedi-
ate risk subgroup. No significant difference in CCyR was found between all risk
groups at 3 months of imatinib therapy. Beginning from 6 months CCyR was
clearly lower in high risk patients according to both scores as compared to low
EUTOS or low and intermediate Sokal risk patients. Importantly, no difference
was revealed between low and intermediate Sokal risk groups in terms of rate
of CCyR and time to its achievement. As to the EFS, no significant difference
was revealed for all risk groups according to both scores at 12, 24 and 36
months. Starting from 48 months EFS was clearly better in low risk patients than
in high risk following Sokal and EUTOS. Notably, no difference was detected
between intermediate and high risk Sokal patients at this point. However, at 5
years further decrease of EFS in high risk patients was detected resulting in
discrimination between high and intermediate Sokal risk groups, which grew
even more prominent at 72 and 80 months (Fig.1). Difference between EFS of
the two EUTOS risk groups appeared to be less apparent.
Summary / Conclusion: Analyzing collected data we conclude that for our
group of patients both Sokal and EUTOS scoring systems effectively prog-
nosed cumulative rate of CCyR at different time points dividing the investigat-
ed group into 2 prognostic subgroups with intermediate Sokal risk group los-
ing its prognostic importance. As to the EFS, however, Sokal score seemed to
discriminate more distinctly than EUTOS between low risk and high risk patients
distinguishing also prognostically valuable intermediate risk group. These
results however may be significantly influenced by the heterogeneity of the
investigated sample in terms of their pretreatment.

B1396
DYNAMICS OF T315I MUTATION IN PHILADELPHIA POSITIVE PATIENTS
ON TYROSINE KINASE INHIBITOR THERAPY
I Horvat1*, M Antolic1, D Sertic2, R Zadro1
1Department of Laboratory Diagnostics, 2Department of Internal Medicine, Uni-
versity Hospital Center Zagreb, Zagreb, Croatia

Background: The discovery of imatinib, as a first smart drug, brought revolu-
tion into treatment of patients with Philadelphia positive chronic myeloid (CML)
or acute lymphoblastic (ALL) leukemia. Development of ABL kinase domain
mutations is still one of the major reasons for resistance to imatinib therapy.
Second generation tyrosine kinase inhibitors (TKI) have the power to over-
come all ABL mutations except T315I mutation which still represents one of the
biggest challenges for treatment and indicates in most cases very low survival
rate.
Aims: The aim of the study was to investigate the dynamics of T315I mutation
development and bcr-abl1 transcript level kinetics in Philadelphia positive CML
and ALL patients.
Methods: Ten patients with T315I mutation (6 women and 4 men), median
age of 49.5 years at the time of diagnosis (range 34-62 years) were included
in the study. Nine of them had CML with major bcr-abl1 transcript (7 with b3a2
type and 2 with b2a2 type) and one had ALL with minor bcr-abl1 transcript
(type e1a2). T315I mutation was detected by allele specific oligonucleotide
PCR (Kang et al, Haematologica, 2006;91:659) with declared sensitivity of
0.001%. Bcr-abl1 transcript level was measured by real time quantitative PCR
and results were expressed according to International Scale (IS - CML patients
only). Bcr-abl1 transcript quantification and T315I mutation detection were done
in 8 diagnostic samples and in all follow-up RNA samples.
Results: Three patients who were diagnosed with CML before 2001 were treat-
ed with interferon-alpha, busulfan or hydroxyurea while the ALL patient was on

chemotherapy before switching to imatinib. Other six patients had imatinib as a
first line of therapy. After imatinib failure in 3 patients, therapy was switched to
second generation TKI. Eight patients progressed to blast crisis (5 ALL and 3
AML) and 2 to accelerated phase. Eight patients died and 2 patients in whom
T315I mutation was detected in August of 2012 and January of 2013 are still alive,
one is in blast crisis and the other on chemotherapy after relapse and is waiting
for hematopoietic cell transplantation. None of the investigated patients had T315I
mutation at the time of diagnosis. Median time of the T315I occurrence after
diagnosis was 30.5 months (1-121 months). Retrospective analysis of T315I
mutation showed that in 3 patients mutation could be detected in earlier follow-
up samples that correlated with bcr-abl1 transcript level elevation. Three patients
became T315I positive after therapy with dasatinib, which can be the effect of
dasatinib on other existing mutations that allow progression of T315I mutation
clone. CML patients (except 1 unavailable patient’s RNA) had median of bcr-abl1
transcript level 28.2% IS (range 16.0-41.3) at the time of detecting T315I while
bcr-abl1 transcript level in ALL patient was 32.1%. Two patients developed T315I
in less than 3 months from the time of diagnosis. Although other 4 patients had
good response to therapy (3 patients were in MMR for 4-48 months), bcr-abl1
transcript level escalated because of T315I. Last 4 patients had constantly high
bcr-abl1 transcript levels during follow-up, similar to diagnostic ones despite the
fact that T315I mutation was detected 39-113 months after diagnosis.
Summary / Conclusion: In conclusion, the use of sufficiently sensitive molec-
ular method in patients with bcr-abl1 transcript level elevation is important
because early detection of small numbers of mutated clone, particularly for
T315I, can prevent inadequate treatment with TKI as well as blast crisis, allow-
ing more time to search for hematopoietic cell donor.

B1397
LOSS OF PREVIOUS COMPLETE CYTOGENETIC RESPONSE AND
ABRUPT BLAST TRANSFORMATION DURING LONG TERM FOLLOW UP
OF CHRONIC MYELOID LEUKEMIA PATIENTS IN CHRONIC PHASE
TREATED WITH IMATINIB 
A Bogdanovic1*, V Milosevic2, V Djordjevic2, D Lekovic2, J Jovanovic2, M
Fekete2
1Outpatient&Diagnostic Dept, Clin Hematology CCS, Faculty of Medicine, Unv
Belgrade, 2Outpatient&Diagnostic Dept, Clinic of Hematology, Clin Ctr of Ser-
bia, Belgrade, Serbia

Background: Most of patients with CML in chronic phase achieving complete
cytogenetic response (CCgR) have excellent long term results. But in small pro-
portion of patients the events, like loss of previous good response or sudden
transformation can influence treatment outcome.
Aims: To analyze occurrence of two events: loss of previous achieved CCgR
(LCCgR) and occurrence of abrupt blast transformation (BC) of CML and fac-
tors associated with those events.
Methods: Cohort analysis in 151 patient with CML in chronic phase treated with
frontline imatinib (IM, Gleevec®) and subsequently with other TKI (nilotinib and
dasatinib) in 8 year period (2004- Sept 2012) in single academic medical cen-
ter.
Results: We identified 11 patients with LCCgR and 3 patients with sudden BC
in observed period. Patients without previous CCgR were not included.
Abrupt BC was seen in 3 Ph+ patients. At diagnosis, all Sokal score groups
were present (one patient each) and two patients were younger than 40y. In all
patients, BC occurred within two years of treatment, in 5th, 8th and 14th month.
In two patients with BC (at 14th and 8th mo) previous cytogenetic follow up
revealed good therapeutic response to imatinib (twice CCgR and 5% Ph+),
without blasts in corresponding bone marrow. One patient was treated with
dasatinib, achieving again CCgR but relapsed after SCT. Two young patients
were treated with chemotherapy, one died within several days, and second
one achieved remission but later died due to complications in SCT. Loss of
CCgR occurred 12 to 76 months of IM treatment (mean 45 mth). Seven patients
had intermediate and two had low or high risk Sokal score respectively. All
patients had low EUTOS score, mean 41 (range 11 to 82). 8 of 11 pts achieved
CCgR up to 6 mth, and 3/11 up to 1 year. In time of LCCgR mean age was 44
years. None of patients lost CHR, and LCCgR was detected only by regular
cytogenetic follow up according to guidelines. In time of relapse, mean num-
ber of Ph+ cells was 43%, ranging from 5-90%, and 4 of 11 patients had addi-
tional cytogenetic aberrations /-Y in two, -8, and t(5;6;12)/. Bone marrow was
corresponding to CML in most of cases, but in two cytological features of CML
were almost absent. Six pts were treated with IM 800mg and 4 of them achieved
second CCgR. One failed and other one was transferred to nilotinib with
achievement of second CCgR on nilotinib. Four pts are treated with nilotinib
only, and all of them achieved second CCgR. One patient progressed to BC
and subsequently died. Additional cytogenetic aberrations had no influence on
treatment outcome in patients treated with both TKIs. From 11 patients with
LCCgR, 9 of them are still alive and are in second CCgR.
Summary / Conclusion: Occurrence of sudden BC of CML is rare but delete-
rious event in course of CML, and unfortunately it could not be predicted. LCC-
gR is also not frequent event, occurring in 7% of patients in our cohort, or less
than 1% a year. Successful treatment result can be gained by second gener-
ation TKI (5 of 5 pts) but also in some patients with IM escalation to 800mg (4/6).
Regular molecular follow-up can identify patients who are at risk for LCCgR.
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B1398
CYTOGENETIC AND MOLECULAR RESPONSE AT 3 MONTHS AFTER
SECOND-TKI THERAPY AND CORRELATION WITH LONG-TERM OUT-
COMES FOR CML CHRONIC PHASE PATIENTS. EXPERIENCE IN ONE
CENTER
M Campos1*, A Limon1, P Giraldo2
1Department of Haematology and Hemotherapy, 2Department of Haematology
and Hemotherapy / Traslational Research Unit, Miguel Servet University Hos-
pital, Zaragoza, Spain

Background: The use of tirosin kinase inhibitors (TKIs) are the major advance
in the therapeutic of Chronic Myeloid Leukemia in chronic phase (CML-CP).
Imatinib was the first TKI and the results was encouraging but about 30% of
patients will be discontinue it in the first 5 years by resistance or intolerance.
Monitoring response to TKI therapy is a critical component of managing CML,
and molecular response seems to be the most important milestone for predict-
ing long-term outcomes. Marin et al (JCO 2011 38.6565) created a new score
for predict long-term outcomes in patients treated with TKI’s in first-line, but for
second-line therapy, this still remain blinded, recently the MD Anderson group
(Clin Lymphoma Myeloma Leuk: S2152-2650(12)00291-1) published that the
achievement of a complete cytogenetic response (CCyR) at 3 months after
switch to a second TKI predict a 98% of event free survival (EFS) for patients
in chronic phase CML (CML-CP)
Aims: To describe characteristics of CML patients who were switched to a sec-
ond-TKI after Imatinib failure/intolerance in our institution and applied the mon-
itorization at 3th months after second-TKI therapy and correlated with outcomes
Methods: A review of clinical records of patient treated with second generation
TKI since May 2005 to February 2013 was performed. Data on clinical charac-
teristics, date of diagnosis, first ITK therapy and date of switched to second-TKI
and outcomes were registry
Results: 19 CML patients have been treated with a second-TKI in this period,
all in chronic phase. Median age: 60.68 years (38-80); 11:8 male/female ratio.
Mean causes of change was resistance (9/47.8%): lost of response (8/42.1%),
suboptimal molecular response (1); adverse effects to imatinib (10/52.2%).
Dasatinib was the second choice for 16 patients and Nilotinib was for 3 patients.
The time between diagnosis and use of ITK was variable and not have improved
outcomes, on the other hand the presence of mutations have been negative
impact in Overall Survive (OS), one patients developing T315I mutation and
progress to blast crisis, 2 patient present M244V and 1 present E355G all of
them lost response to imatinib, but had response to dasatinib. Overall response:
at the moment of change 6 patients were in non-cytogenetic response (NCyR),
two in partial cytogenetic response (PCyR), 4 in MCyR and 7 in CCR/MMR. At
3th month molecular assessment (MA) 6 patients remain without response (1
without mutation identified and switched to imatinib by failure, one for M244V
mutation and one for T315I mutation without response), 3 in MMR and 6 in
CMR, for 4 patients 3 months MA were unavailable at the moment of redaction.
Actual status: 2/6 patients classified as high risk at 3 months MA shows a sub-
optimal molecular response (one of them only achieved a PCyR), three
achieved a MMR and for 1 actual status was unavailable for missing control,
of the rest of patients (13) achieved a MMR, 9 are in CMR. A second change
to another TKI were registered for 4 patients, of them 1 were for the presence
of M244V mutation who were switched from Nilotinib to Dasatinib, another for
pleural effusion who were changed to Nilotinib, but later the patient requested
to change to Dasatinib for digestive intolerance; the third-one was switched from
Nilotinib to Dasatinib for dermatologic toxicity and the last-one after a subopti-
mal response to imatinib, nilotinib and dasatinib was recently switched to bosu-
tinib.
Summary / Conclusion: Cytogenetic and molecular response at 3 months
after switched to a second-TKI in patients with CML-CP could be an unvalued
tool for an appropriated follow-up and predict long-term outcomes. More stud-
ies on this field are warranted

B1399
INCIDENTAL FINDING AND EVOLUTION OF PH+ CLONE IN TWO
PATIENTS WITH KIDNEY/PANCREAS TRANSPLANT AND DIFFUSE
LARGE B-CELL LYMPHOMA
A Branca1*, G Binotto1, L Pavan1, L Bonaldi2, G Semenzato1
1Department of Medicine, Hematology and Clinical Immunology Branch, Uni-
versity of Padova, 2Immunology and Molecular Oncology Unit, Istituto Onco-
logico Veneto, IRCCS, Padova, Italy

Background: Detection of the Philadelphia (Ph) chromosome, a derivative of
the reciprocal translocation t(9;22)(q34;q11.2) is a recognized clinical hallmark
for chronic myeloid leukemia (CML) diagnosis. CML is often suspected on the
basis of peripheral blood (PB) leukocytosis with “left shift”, eosinophilia and
basophilia. At the time of diagnosis, hematopoiesis results mostly from Ph+
clone, which is quickly debulked by target therapy with tyrosin kinase inhibitors
(TKI).
Aims: Here we update the clinical course of two previously described patients
incidentally diagnosed with CML, followed with cytogenetic and molecular mon-
itoring and subsequently treated with imatinib after Ph+ clone expansion.
Results: A 65 years old woman was diagnosed with stage IVA Diffuse large B-

cell lymphoma, in april 2011. Unexpectedly, bone marrow (BM) cytogenetic
analysis showed 22% of 25 metaphases carrying the t(9;22) as sole alteration;
RT-PCR identified b3a2 variant of BCR-ABL transcript. CBC count was normal
and no splenomegaly was present. The patient underwent six courses of R-
CHOP with achievement of complete remission. BM evaluation after the com-
pletion of chemotherapy (October 2011) did not show evidence of lymphoma
or leukemia; conventional cytogenetic analysis was not evaluable but FISH
analysis detected BCR-ABL fusion signal in 1.6% of 300 interphase nuclei; PB
RT-PCR showed 1.5% IS of BCR-ABL transcript. Subsequent molecular eval-
uations showed a progressive increase of PB BCR-ABL transcript (5.9%IS on
February and 22.7% IS on November 2012) and concomitant cytogenetic analy-
sis revealed expansion of Ph+ clonal hematopoiesis (50% Ph+ in 14 metaphas-
es). Therefore, TKI therapy was started and, after 3 months, a major molecu-
lar response was achieved. A 51-year-old man with type one diabetes mellitus
who underwent kidney/pancreas transplantation in June 2005. Shortly after
transplant, he developed stable mild leukocytosis with neutrophilia, which was
not furthly investigated as it was ascribed to steroid therapy. However, an
unscheduled quantitative RT-PCR analysis performed in October 2011 revealed
the presence of 1.01% IS BCR-ABL transcripts (both b3a2 and b2a2 variants).
Bone marrow evaluation showed normal cellularity but cytogenetics confirmed
peripheral blood findings disclosing 12% of metaphases with t(9;22) transloca-
tion and 11%IS BCR-ABL transcript. As concomitant immunosuppression was
considered a risk factor for disease progression, imatinib therapy was started
and rapid reduction of BCR-ABL transcript was achieved (0.5%IS after 45 days).
Unfortunately, renal function worsened, leading to TKI discontinuation. While
off-therapy, the patient was monitored with PB RT-PCR analysis every three
months, but a further increase of the BCR-ABL transcript was observed (on
August 2012 PB RT-PCR 6.23%IS). In addition, cytogenetic analysis demon-
strated an increase from 13% to 30% of 30 metaphases carrying the t(9;22),
therefore TKI therapy was resumed, with rapid achievement of major molecu-
lar remission after 3 months of treatment and no side effects were reported.
Summary / Conclusion: The follow-up of these patients demonstrated a sig-
nificant raise of BCR-ABL transcript in both cases within few months. As pro-
gression to overt CML seems to be ineluctable because of Ph+ clone growth
advantage over normal hematopoiesis, we consider a reasonable approach
starting TKI treatment even in the absence of classical hematological hallmarks
of disease.

B1400
EXPRESSION PATTERN OF CANCER-TESTIS ANTIGENS SP17, GAGE1,
HAGE, NY-ESO1, MAGE1, PASD1, SCP, SEMG, SLLP1, SPANXA, SSX1
AND PRAME IN CML.
V Misyurin1*, AMisyurin1,2,3, A Krutov1, L Kesaeva1, I Soldatova1, E Misyurina1,
A Mastchan4, S Rumyantsev4, A Rumyantsev4, A Baryshnikov2
1Lab for Molecular Oncology and Genetic Engineering, Federal Research and
Clinical Centre of Pediatric Hematology, Oncology and Immunology, 2N.N.
Blokhin Russian Cancer Research Center, 3GeneTechnology LLC, 4Federal
Research and Clinical Centre of Pediatric Hematology, Oncology and Immunol-
ogy, Moscow, Russian Federation

Background: This study was performed to evaluate mRNA expression of can-
cer-testis (CT) antigens SP17, GAGE1, HAGE, NY-ESO1, MAGE1, PASD1,
SCP, SEMG, SLLP1, SPANXA, SSX1 and PRAME in peripheral blood of CML
pts.
Aims: We sought to analyze cancer-testis genes expression profile in periph-
eral blood cells of CML pts and its association with distinct stages of the dis-
ease (CP and AP&BC).
Methods: In this study we used RQ PCR to analyze and compare mRNA
expression of SP17, GAGE1, HAGE, NYESO1, MAGE1, PASD1, SCP, SEMG,
SLLP1, SPANXA, SSX1 and PRAME. Quantitative expression analysis of can-
cer-testis antigens was carried out relatively using the expression of a house-
keeping gene ABL as endogenous control to compensate for irregular cell num-
bers.
Results: In blood of CML chronic phase pts (N=36) we observed HAGE,
SLLP1, SPANXA and PRAME gene expression with frequencies of 61,11%
(22/36), 36,11% (13/36),2,78% (1/36) and8,33% (3/36), respectively. In the case
of AP&BC of CML we observed not only HAGE (30,77%, 4/13), SLLP1 (15,38%,
2/13), SPANXA (23,08%, 3/13) and PRAME (38,46%, 5/13) gene expression,
but also antigens SP17 (7,69%, 1/13), GAGE (7,69%, 1/13) and MAGE1
(23,08%, 3/13). In contrast to CP, expression frequency of some genes in
AP&BC was lower (HAGE 30,77% against 61,11% in CP and SLLP1 15,38%
against 36,11% in CP) and some higher (SPANXA 23,08% against2,78% in CP
and PRAME 38,46% against8,33% in CP). Expression level of genes found in
CP did not differ significantly to compare with AP&BC. The following antigens
showed no mRNA expression both in CP and AP&BC of CML: NY-ESO1,
PASD1, SCP1, SEMG and SSX1.
Summary / Conclusion: While the CT-gene expression profile was rather sim-
ilar both in CP and AP&BC, there is a clear trend for some gene expression inci-
dence to decrease or to increase during progression of CML from CP to AP&BC.
Interestingly, the former group of genes corresponds to those known to be
active in the later stages of spermatogenesis and the latter group corresponds
to earlier stages of this process. It seems that progression of CML depends at
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least partially on the activation of molecular mechanisms responsible for an ear-
ly stage of spermatogenesis.

B1401
THE STUDY OF THE INFLUENCE OF PRIOR THERAPY ON RESPONSE TO
TYROSINE KINASE INHIBITORS THERAPY IN CML PATIENTS
T Perekhrestenko1*, I Dyagil2, I Dmytrenko2, N Tretyak1, A Gordienko1
1blood disease, State Institution «Institute of Hematology and Transfusiology
of NAMS of Ukraine», 2department of hematology, State Institution «National
Research Center for Radiation Medicine of NAMS of Ukraine», Kyiv, Ukraine

Background: Despite the high efficiency of the treatment of tyrosine kinase
inhibitors (TKI) part of patients with chronic myeloid leukemia (CML) in the
chronic phase (CP) , and the most patients in phase of acceleration (AP) and
blastic phase (BP) are initially insensitive to TKI or lose the response during the
treatment. There are many causes that lead to treatment failure to TKI. More-
over, the mechanisms of primary and acquired resistance to TKI still is not
completely clear. One possible factor of resistanse is the impact of prior ther-
apy of various drugs on the response to TKI.
Aims: To study the effects of previous therapy of busulfan and hydrea on
response to imatinib therapy in CML patients. 
Methods: We observed 87 patients with CP-CML pretreated by busulfan and
387 patients with CP-CML pretreated by hydrea. Diagnostics and monitoring
of CML were perfomed on the basis of cytogenetic examination of bone mar-
row cells by G-banding, and also molecular-genetic research of bone marrow
and peripheral blood.
Results: The efficiency of TKI application was evaluated after 12, 18, 24, 30,
36 monthsof therapy. The complete cytogenetic response (CCyR) in patients
pretreated by busulfan was received approximately in 17 % of patients, and
more than 80% of patients had the failure to achieve a complete response. The
effect of the duration of previous busulfan therapy to the achievement of
response to imatinib in CML patients has also been studied. The patients who
reached CCyR had been taking the prior busulfan therapy no more than 22
months. The failure to Imatinib treatment was observed after 43 months of
busulfan therapy. Studying the impact of the previous therapy of hydrea on the
effectiveness of TKI therapy showed that the optimal response achieved 5.5
times more frequently in patients who previously had received hydrea not more
than 6 months comparing with the group of patients receiving this drug for
more than 6 month (71.6%±3.9% and 13.0%±2.1% respectively, P<0.05). 
Summary / Conclusion: The previous use in patients with CML hydrea which
lasts more than 6 months and busulfan significantly deteriorates results of TKI
therapy.

B1402
FAST PROGRESS OF A CML PATIENT WITH UNUSUAL GENETIC ABNOR-
MALITIES – A CASE STUDY
R Marschon1*, M Erdel1, W Kranewitter1, S Hasenschwandtner2, G
Webersinke1
1Labor für Molekularbiologie und Tumorzytogenetik, Interne I: Internistische
Onkologie, Hämatologie und Gastroenterologie, 2Interne I: Internistische
Onkologie, Hämatologie und Gastroenterologie, Krankenhaus der Barmherzi-
gen Schwestern, Linz, Austria

Background: Tyrosine kinase inhibitors have revolutionized therapy of CML
(chronic myeloid leukemia) in the last decade. However, different genetic events
may influence therapy success and survival. Here we present a CML patient
with a BCR-ABL1 minor breakpoint rearrangement uncommon in CML and a
mosaic of two different isodicentric Philadelphia chromosomes.
Aims: As rare genetic alterations may influence outcome of CML patients, we
wanted to characterize these events in more detail.
Methods: Thirty metaphases were analyzed by conventional cytogenetics
using Giemsa-banding. FISH was performed using Abbott BCR-ABL dual col-
or dual fusion probes. BCR-ABL1 PCR was done according to the EACR pro-
tocol (Gabert et al). Bidirectional sequencing of BCR-ABL1 cDNA covered the
amino acids 239 to 415 of the ABL1 gene. For SNP array, Affymetrix Cytoscan
HD platform was used according to the manufacturer.
Results: Conventional cytogenetics showed a t(9;22)(q34;q11) in all metaphas-
es. Two subclones with a small (23%) and a large (27%) isodicentric Philadel-
phia chromosome were detected. BCR-ABL1 FISH confirmed a BCR-ABL1
gain in these two subclones with three and about seven fusion signals, respec-
tively. PCR detected a BCR-ABL1 minor breakpoint rearrangement rarely
described in CML. Neither a BCR-ABL1 nor a JAK2 (V617F) mutation could be
found. SNP array indicated a gain of 9q34.12q34.3 and 22q11.1q11.23 with a
copy number state of 3. Interestingly, a small segment on 22q11.22 showed a
copy number state of4, including micro RNA 650. Alterations of this miRNA
seem to influence aggressiveness in colorectal and gastric carcinomas,
melanoma and chronic lymphocytic leukemia.
Summary / Conclusion: We describe a CML patient with rare genetic events
and death by insult few days after initial diagnosis. Beside a mosaic of two dif-
ferent isodicentric Philadelphia chromosomes resulting in BCR-ABL1 gain, we
could detect a possible involvement of miRNA 650, which is suspected to alter
aggressiveness in different cancer types.

B1403
THE ALTERATION OF CPK IN CML PATIENTS TREATED WITH IMATINIB
HAS IMPACT ON RESPONSE AND TOXICITY?
L pezzullo1*, U Sessa2, s rocco3, o finizio3, r fabbricini3, v mettivier3
1san giovanni di dio e ruggi d’aragona, salerno, 2ematologia, aorn a cardarel-
li, Napoli, 3aorn a cardarelli, napoli, Italy

Background: The observation of increased CPK in some CML patients treat-
ed with imatinib, has raised the question how to affect this change in patients
managment.
Aims: The aims of this study was to evaluate wheter ther are differences in
treatment response and toxicity betwen the two groups of patients. From 2003
to now we followed 47 consecutive new patients with chronc myeloid leukemia.
44 was evaluable. 57% of these, showed an increase of CPK ( cpk+), and 43
% did not show this increase ( CPK-). 
Methods: We observed that there is no differences between the two groups of
patients in terms of OS, PFS and EFS. In CPK+ group, 11/25 (44% ) are in
COMPLETE MOLECULAR RESPONSE, 10/ 25 (36%) in MAJOR MOLECU-
LAR RESPONSE , whereas in CPK- group, 7/19 (37%) patients were in CMR,
6/19 (32%) in MMR, and 6/19 (31%) in suboptimal response. The median
months for the major molecular response in these cohorts of patients was 12
and 17 months in CPK+ and CPK- groups respectively. In CPK+ group 76%
patients suffered of muscle pain and fatigue of grade I-II (sec CTC), correlat-
ed with the values of CPK. In CPK- group only 5% suffered of muscle pain. No
patiens discontinued treatment for toxicity in both group.
Results: 5/44 (11%) patients changed TKI, two for progression (1 CPK+ and
1 CPK-), three for suboptimal response ( 0 CPK+ and three CPK-)
Summary / Conclusion: In conclusion although the number of patients is low,
the alteration of CPK in patient with CML treated with imatinib seems to corre-
late with increased muscle toxicity. More rapid and intense achievement of
major molecular respnse with significant difference (80% vs 69%). Such obser-
vation may be considered CPK as a prognostic factor for response and com-
pliance treatment and may affect the managment of early shift therapy in these
patients to other TKI.

B1404
CHRONIC MYELOID LEUKEMIA ASSOCIATED WITH OTHER HEMATO-
LOGIC AND NON-HEMATOLOGIC MALINANCIES: REPORT OF FOUR
CASES
F Pinto1,2*, M Schaum3
1Hematology Department, Hospital Federal da Lagoa, 2Hematology Depart-
ment, 3Oncology, Clínicas Oncológicas Integradas, Rio de Janeiro, Brazil

Background: Chronic Myeloid Leukemia (CML) accounts for approximately 15
to 20 percent of leukemias in adults with an annual incidence of 1 to 2 cases
per 100,000, and a slight male predominance. The median age at presentation
is approximately 50 years for patients enrolled on clinical studies, but around
60 years in real life. CML secondary to other malignancies has been described
in medical literature, in patients that received previous chemotherapy ou radio-
therapy and at least one study showed increased risk of secondary leukemia
up to 25 years after the first diagnosis. Less frequently has CML been diag-
nosed concomitant to other hematologic or non-hematologic malignacies. The
unregulated growth of predominantly myleoid cells in the bone marrow seen in
CML is caused by chromosomal translocation t(9;22)(q34;q11) - Philadelphia
chromosome - generating the Bcr/Abl fusion kinase. This leukemogenic tyro-
sine kinase has a key role in the pathogenesis of this desease which promotes
the survival and proliferation of CML cells. Other cellular pathways, including
the process of angiogenesis, a targeted therapy in solid tumors, has been pro-
posed as a potential role in leukemogenesis.
Aims: This presentation reviews the association of CML with other hematolog-
ic or non-hematologic malignancies, ocurring after or concomitant with these
diseases. While chemotherapy ou radiotherapy for previous neoplasias may be
implicated in the pathogenesis of CML in some patients, the concomitant diag-
nosis of CML and a hematologic or non-hematologic malignancy is a rarer con-
dition that requires a new insight concerning the biologic, cytogenetic and bio-
molecular aspects of the problem.
Methods: We describe four cases of patients with CML treated at Hospital
Federal da Lagoa and at Clínicas Oncológicas Integradas (COI) since 2003.
Two of them have had the diagnosis of CML at least two years after the previ-
ous neoplasia (breast cancer and plasmocytoma) and the other two had the
leukemia concomitant to other diagnosis (breast cancer and MALT non-
Hodgkin´s lymphoma). We discuss the difficulties in the diagnosis and in the
treatment of these patients. The cytogenetic, biomarkers of each condition and
the biomolecular (Bcr/Abl level) evolution in each patient are described when
available.
Results: The patients that presented with CML after the first malignancy have
had good response to treatment with imatinib with major molecular respons-
es. The patient with MALT non-Hodgkin´s lymphoma received rituximab based
chemotherapy treatment which brought his leucocyte count to normal values
during the treatment. The fourth patient that had breast cancer and CML diag-
nosed at the same time developed pancytopenia secondary to myelodisplasia
and became transfusion dependent during imatinib (and later dasatinib) and
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letrozole concomitant treatment. All patients are alive from two to ten years of
follow up. 
Summary / Conclusion: The coexistence of two different malignancies in the
same patient is a very rare condition. Secondary malignancies in survivors of
cancer after chemotherapy or radiotherapy, especially in breast cancer and
lymphoma can be seen since the life expectancy in these disorders is long. The
drugs or the radiation these patients receive during their treatment could pro-
vide the etiopathological basis for development of secondary cancers. Howev-
er, other cytogenetic abnormalities besides the development of Ph cromos-
some, the production of certain cytokines and even angiogenesis may be impli-
cated in the concomitant appearence of CML and other malignancies leading
to new therapeutic possibilities. 

B1405
LMO2 EXPRESSION DOES NOT EFFECT CYTOGENETIC AND MOLECU-
LAR RESPONSE IN CML PATIENTS TREATED WITH IMATINIB
D Ozatli1*, M Atay1, P Buyukkaya1, E Kelkitli1, L Yıldız2, N Guler1, M Turgut1
1Hematology, 2Pathology, Ondokuz Mayis University, Medical Faculty, SAM-
SUN, Turkey

Background: Chronic myeloid leukemia (CML) is a stem cell disease charac-
terized with proliferation of mature and progenitor myeloid cells. The Philadel-
phia chromosome (Ph), resulting in the formation of the BCR–ABL fusion onco-
gene, is a specific cytogenetic abnormality in CML. Ph encodes different pro-
teins, usually p210 in CML, with dysregulated tyrosine kinase activity causing
leukemogenesis. Imatinib mesylate (IM) is the first tyrosine kinase inhibitor that
specifically inhibit the activity of the BCR-ABL protein. Cytogenetic and molec-
ular responses to IM treatment in patients with CML vary among users. A lot of
factors have been accused that affect the treatment response. LIM domain
only-2 (LMO2) is a transcript factor and its gene is localized in chromosome
11p13. LMO2 has a function of regulating erythropoiesis, embryogenesis, angio-
genesis, and hematopoietic stem cell development. LMO2 protein is secreted
from precursor of myeloid and red blood cells in the bone marrow. It is not
detected in mature cells. LMO2 was first studied in patients with acute T-cell
leukemia and has been typically recognized as a T-cell oncogene. LMO2 was
also reported as aberrantly expressed in acute myeloid leukemia, CML, B-ALL
and some non-Hodgkin B cell lymphomas. Though it is discussible LMO2 has
suggested having prognostic significances on those diseases. In one study, it
was shown that LMO2 protein expression was correlated with improved hema-
tologic remission and overall survival in the CML patients treated with IM.
Aims: The aim of this study was to investigate the relationship between LMO2
protein expression, and cytogenetic and molecular response in the CML
patients receiving IM, which has not been studied before. 
Methods: This study included 32 patients diagnosed as CML between May
2007 and January 2011 in Ondokuz Mayıs University, Hematology Department.
Imatinib 400 mg/day was started for all patients after diagnosis. According to
European Leukemia.net (ELN) criteria’s, the optimal responses to imatinib were
evaluated at3,6, 12 and 18 months of the treatment. Hematological response
was used for evaluation of the response at 3 months of the treatment, cytoge-
netic response for 6 and 12 months, and molecular response for 18 months. 
LMO2 protein was studied with immunohistochemical methods in bone mar-

row biopsy materials at the time of diagnosis. Staining in greater than 30% of
myeloid lineage cells was assigned as positive.
Results: All 32 patients were in chronic phase at the time of diagnosis. Aver-
age follow-up period was 29.4 (12-58) months. The Sokal risk scores of the
patients were determined. Of 32 patients, 10 (31%) patients were in low risk
group, and 17 (53%) patients in intermediate risk group and 5 (16%) patients
in high risk group. LMO2 was stained as positive in 20 (62.5%) of patients and
negative in 12 (37.5%). LMO2 staining did not significantly differ among Sokal
risk groups (P=0.54). There were not statistically significant differences in LMO2
staining between patients who had optimal responses or not according to the
ELN criteria’s at3,6,12 and 18 months of the treatment (P>0.05). 
Summary / Conclusion: In our study, we did not find any relationship between
LMO2 protein expression, and cytogenetic and molecular response in the CML
patients receiving IM. 

B1406
EIGHT YEAR RESULTS OF THE THERAPY OF CML TYROSINE KINASE
INHIBITOR IN A LARGE INDUSTRIAL CENTER OF SIBERIA 
A Lyamkina1,2*, T Pospelova1,2, I Nechunaeva2
1Novosibirsk State Medical University, 2City hematological center, Novosibirsk,
Russian Federation

Background: The use of tyrosine kinase inhibitors (TKI) has significantly
changed prognosis in patients with chronic myelogenous leukemia (CML).
Thanks to a wide range of currently available approaches to the treatment of
CML, modern cytogenetic and molecular techniques for the diagnosis and mon-
itoring of treatment efficacy tyrosine kinase inhibitors has become possible to
effectively control the previously incurable disease.
Aims: To evaluate eight year results of therapy of chronic myelogenous
leukemia treatment with tyrosine kinase inhibitors.

Methods: For the period of January 2004 and up until now the 74 CML patients
have been observed at the municipal hematology center of Novosibirsk – cap-
ital of Siberia, specifically: 65 patients in the chronic phase (CP), 7 patients in
the accelerated phase (AP), and 2 patients with blast crisis. Those 74 patients
included 29 men (38.2%) and 47 women (61.8%), with age ranging from 16 to
78 years, and the mean value being 44.7±15.1years. 82.9% patients was includ-
ed in the analysis (63 patients): 56 people in the chronic phase, 5 - in the accel-
eration phase and 2 in blast crisis phase. All patients in the chronic phase start-
ed taking the TKI in the first 6 months after diagnosis of CML. Patients in accel-
erated phase and blast crisis were diagnosed before 2003, these patients were
significantly pre-treated with various cytotoxic medications and interferons. All
patients are receiving treatment by various tyrosine kinase inhibitors (imatinib
at a dose of 400-800 mg per day, 3 patients - nilotinib at 800 mg per day, 2 of
them - as first-line treatment, dasatinib 100-140 mg per day). In Russia, ima-
tinib therapy became available only in 2004, as part of the charity program
GIPAP (on treatment 10% of patients). All the patients treatment became avail-
able in 2005. Today in Russia are using generic medications Philachromin® and
Genfatinib®, instead of using original medication Glivec® , their effectiveness
requires further observation. 13 patients have died: 8 patients in chronic phase,
for reasons not related to hematological malignancies, 2 patients in accelerat-
ed phase, and 3 patients in blast crisis phase because of the progression of the
underlying disease.
Results: Administration of a TKI as a single agent was followed by a complete
clinical and hematological response in 94.6% patients, complete cytogenetic
response (CCyR) – in 80%, major molecular response (MMO) – in 66,1%. In 4
patients AP - clinical and hematological response, 3 patients in AP and patients
in blast crisis - the stabilization process. Survival was analyzed in patients
administered TKI, as compared to patients not administered TKI (data based
on the retrospective review of medical records of CML patients observed at
Novosibirsk municipal hematology center for the period of 1999 – 2004). A sta-
tistical method of calculating the cumulative fraction of survivals (Kaplan-Meier)
was used to evaluate survival, with P<0,05 established as the reliability criteri-
on. No medial survival was established in the group administered TKI, the 8-
year survival - 82.9%, the estimated 10-year survival was 70%. In the group
treated with other cytotoxic agents median survival was 4.1 years, the estimat-
ed 10-year survival rate - 9%, P<0,000001. Overall event-free survival rate was
56.6%, in the chronic phase - 68.3%.
Summary / Conclusion: TKI are considered an effective and safe method of
treatment for CML in CP, associated with a high MCyR rate in the chronic phase,
which leads to a significant increase in the overall and event-free survival.

B1407
DASATINIB IS EFFECTIVE IN ETV6-ABL1 CML LIKE DISORDER WITH
COMPLEX TRANSLOCATION INVOLVING CHROMOSOME 9, 12 AND 14
S Auger1*, J Gaillard2, T Lavabre-Bertrand2, D Donadio1, C Exbrayat1
1hematology, Clinique du Parc, montpellier, 2cytology, Cytogenetic, Immunol-
ogy, University Hospital, Nimes, France

Background: A rare group of myeloproliferative disorders has been described
associated with gene rearrangements producing novel tyrosine kinases other
than BCR/ABL. A rearrangement involving the ETV6 and ABL1 genes, associ-
ated with t(9;12)(q34;p13) translocation, has been detected in Ph-negative
chronic myeloproliferative disorders and has been demonstrated to have tyro-
sine kinase activity in signal transduction pathways similar to the BCR/ABL
fusion protein. The ETV6 gene is a member of the E26 transformation-specif-
ic family (ETS) of transcription factors located at 12p13. It has been implicated
in the rearrangement of over 48 different chromosome bands, ultimately play-
ing a role in leukemogenesis. Thus far, only eleven BCRABL1-negative CML
patients with a variant ABL1 gene (9q34) rearrangement, involving fusion to
ETV6 aka TEL (12p13) have been reported. ETV6-ABL1 rearrangement have
also been implicated in other hematologic diseases including 6 acute B lym-
phoid leukemia, 1 acute T lymphoid leukemia, 3 acute myeloid leukemia, 1
myelodysplastic syndrome, and 3 chronic myeloproliferative disorders.
Aims: We present a new patient with ETV6-ABL1 rearrangement and check
the efficiency of second generation TKI. 
Methods: He is a 62 year old male who sought medical attention for acute coro-
nary syndrome with bone pain and asthenia in May 2011. Physical exam
showed a splenomegaly. He was found to have hemoglobin of 9.9g/dL, WBC
90G/L and platelets 105G/L. The peripheral blood differential count revealed
67% segmented neutrophils, 2% eosinophils, 0 basophils, 3% monocyte, 28%
immature stages and 5% lymphocytes per 100 white blood cells. Bone marrow
biopsy revealed myeloid hyperplasia suggestive of a myeloproliferative disor-
der. The genetic characteristic of this patient is to present an exceptional chro-
mosomal complex rearrangement according to Pellestor classification, involv-
ing 3 chromosomes 9, 14, 12 with five breakpoints: 9q, 12p, 12q, and two dif-
ferent on 14q. More precisely, it probably compounds of a three way transloca-
tion t(9;12;14)(q34,p13,q?) associated with a independent translocation
between both long arms of chromosomes 12 and 14. FISH analysis using
BCR/ABL TC DFusion (Kreatech) shows involvement of ABL1 probe in a
translocation with short arm of chromosome 12 and no evidence of rearrange-
ment of BCR gene suggesting the possibility of juxtaposition of ABL1 gene with
a gene different than the BCR gene. Moreover whole chromosome 14 painting
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confirms various involvements of chromosome 14. Molecular biology confirmed
the suspected ETV6-ABL1 fusion gene and allows us to follow minimal resid-
ual disease. It should be noted that a t(9;12;14)(q34;p13;q22) has already been
described as a variant of the t(9;12)(q34;p13) with complex insertions of ETV6
into ABL1. Other chromosome than the 14 has known to be implicated in t(9;12)
variant as chromosome 17.
First, he was treated with imatinib with progression despite the addition of
hydroxyurea. Treatment was switched at 3 months for dasatinib
Results: At 3 months, ETV6-ABL1/ABL1 is 0.32% and at 6 months he obtains
a Major Molecular Response (defined as MRD under 0.1% like in BCR-ABL
measurement). After 18 months, he remains in MR4.5.
Summary / Conclusion: In conclusion, we present a new case of ETV6-ABL1
myeloproliferative disorder due to complex rearragement which experiments
good response to dasatinib suggesting that second generation TKI are a good
option for treatment of such disease.

B1408
IMMUNOLOGICALLY DETECTION OF BCR/ABL FUSION PROTEIN WITH
FLOW CYTOMETRY IN K562 CHRONIC MYELOID LEUKEMIA CELLS AND
COMPARISON WITH RT-PCR RESULTS 
I Kozanoglu1,2*, B Aygun2, I Boga2, C Cansun2, N Ustundag2, Y Baran3, E May-
talman2, C Sarıturk4, C Boga2, H Ozdogu2
1Physiology, Baskent University Medical Faculty, Ankara, 2Hematology,
Baskent University Adana Adult Bone Marrow Transplantation Center, Adana,
3Moleculer Biology and Genetics, Izmir Institute of Technology, Izmir, 4Biosta-
tistic, Baskent University Adana Hospital, Adana, Turkey

Background: Chronic myeloid leukemia (CML) is a clonal myeloproliferative
disease arising from a neoplastic transformation of hematopoietic progenitor
cells, usually characterized with a specific chromosomal abnormality called
Philadelphia (Ph) chromosome. Ph chromosome occurs with reciprocal translo-
cation of BCR and ABL genes located on chromosomes 9 and 22, respective-
ly. Follow up of minimal residual disease in CML patients is based on the detec-
tion of BCR/ABL mRNA by RT-PCR. Showing BCR/ABL oncogene by RT-PCR
is a difficult and technician dependent method. Development and use of nov-
el methods for diagnosis and follow up of CML patients are of importance in
routine practice due to the difficulties in RT-PCR technique and its standardi-
zation.
Aims: In this study, we aimed to standardize detection of BCR/ABL protein
using a flow cytometric method in K562 cells, and to compare the results with
the molecular method which is the gold standard. 
Methods: The study consisted of two arms. In the first arm, RT-PCR and flow
cytometry methods were compared using nine different cell groups with grad-
ually increasing amounts (1x103, 1x104, 5x104, 7.5x104, 1x105, 5x105, 1x106,
1.5x106, 2x106) in K562 cells. In the second arm, 1x107 K562 cells were incu-
bated for 72 hours with each of the 6 groups(1 control group and 5 different con-
centration of imatinib applied groups). Afterwards, cell viability analysis was per-
formed and the results of the RT-PCR and flow cytometric analyses were com-
pared. 
Results: While BCR-ABL/ABL ratio was found to be positive in all groups with
RT-PCR in the first arm of the study, BCR/ABL fusion protein could not be
detected by flow cytometry in groups with 1.000 and 10.000 cells. BCR/ABL
protein was found to be positive in the groups that contain 50.000 or more cells
(P<0.05). Specifity and sensitivity were 100% when flow cytometry results of
the groups thatcontain 50.000 or more cells as compared with RT-PCR. RT-
PCR and flow cytometry results were positive in all groups in the second arm.
The mean fluorescence intensity was observed to decrease in flow cytometry
methods in those groups with reduced viability. However, RT-PCR and BCR-
ABL/ABL ratios were not affected by the viability. 
Summary / Conclusion: In conclusion, BCR/ABL fusion protein can be detect-
ed by using flow cytometry method, when a minimum of 50.000 viable cells are
studied.

B1409
COMPARISON OF FLUORESCENCE IN SITU HYBRIDIZATION AND CHRO-
MOSOME BANDING ANALYSIS FOR THE DEFINITION OF COMPLETE
CYTOGENETIC RESPONSE IN CHRONIC MYELOID LEUKEMIA PATIENTS
TREATED WITH GLEEVEC. 
D Roko1*, A Babameto-Laku 1, T Caja2, D Bali3
1Service of medical genetic, 2Adults Haematological Service, 3Pediatric Depart-
ment, Oncohematological Service, University Hospital Center Mother Theresa,
Tirana, Albania

Background: Background: Chronic Myeloid Leukemia (CML) is a clonal dis-
ease characterized by balanced translocation between chromosomes 9 and 22
(Philadelphia chromosome). Imatinib mesylate (Gleevec) is the most success-
ful among a new generation of specific inhibitors of signal transduction. It
inhibits the BCR/ABL tyrosine kinase activity by competing with ATP at the ATP
binding site of BCR/ABL. The BCR/ABL rearrangement is an important tumor
classification marker and a useful prognostic factor allowing an adequate ther-
apy management. Clinical trials of imatinib mesylate have shown promising
results in chronic phase of CML.
Aims: The aim of our study is to determine the effectiveness of Gleevec in the
treatment of patients with chronic myeloid leukemia (CML) during the chronic
phase through cytogenetic and molecular responses and to compare these
results 
Methods: Methods: From March 2009 to September 2012, we analyzed 28
CML patients aged 18 -70 years old at chronic phase of disease in parallel with
CA and interphase FISH. All patients were diagnosed at the Hematological
Service in University Hospital Center ¨Mother Theresa¨ in Tirana. Eligible
patients should not have received treatment for CML before and were random-
ly assigned to receive imatinib as the initial therapeutic treatment ambulatory
at an effective oral (300-600 mg/day). Results were determined by analysis of
peripheral blood, bone marrow aspiration, chromosome banding analysis (GAG
banding) at 0,3, 9, 12 months and FISH (fluorescence in situ hybridization) at
12 months. 
Results: Results: Fish results and the results of banding methods were direct-
ly compared. Based on the analyses of > 200 nuclei per patient, FISH corre-
lated closely with CA. After 12 months therapy, 22 of these patients (78%) had
cytogenetic responses, of which 9 patients or (32%) achieved complete cyto-
genetic responses and 2 of these patients (7%) had partial cytogenetic respons-
es evaluated by chromosome banding analysis. In 3 cases with no Ph+

metaphases in CA, interphase FISH detected 2 to10% BCR-ABL+ rearrange-
ments and 19 of 28 patients (67%) had complete molecular cytogenetic
responses. 
Summary / Conclusion: Conclusions: CA and interphase FISH give reliable
results but in our study we confirmed that FISH is a sensitive technique for the
evaluation of cytogenetic response in patients with CML. Furthermore, FISH
probe detected BCR/ABL rearrangement, which were not visible by CA. We
conclude FISH reliably detects standard Ph chromosomes as well as its vari-
ant translocations and accurately quantifies BCR/ABL rearrangements prior
and during cancer treatment, in daily routine tumor cytogenetic diagnostics.
Continuation of the study with a larger number of patients is needed to confirm
these preliminary observations.
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B1410
B-CELL CLONES IN HODGKIN’S LYMPHOMA DETECTED BY NEW GEN-
ERATION SEQUENCING
J v Sidorova1, B Biderman1, N Ryzhikova1, A Kovrigina2, A Sudarikov1*
1Department of Molecular Hematology, 2Department of Pathology, National
Hematology Center, Moscow, Russian Federation

Background: In Hodgkin lymphoma few tumor Hodgkin/Reed-Sternberg (HRS)
cells are scattered among the reactive cellular environment. B-cell nature of the
tumor has been proven by single-cell PCR of immunoglobulin (Ig) genes from
HRS cells isolated from histology sections [Küppers R et al, 1994]. It has been
shown that in most cases Ig gene rearrangements result in functional alleles
that carry significant amount of VH mutations [Marafioti T, et al 2000]. Howev-
er approximately 25% of Hodgkin’s lymphomas carry the nonfunctional
rearranged IgH genes with “crippling” mutations [Kanzler H et al, 1996]. The
presence of VH mutations indicates germinal or post-germinal nature of HRS
cells. In a small percentage of cases (2 of 25 patients), subclonal differences
in HRS has been reported [Marafioti T et al, 2000]. Despite the fact that 60%
of patients carry functionally rearranged both IgH and IgK genes in HRS cells,
Ig are not expressed on the cell surface, presumably due to the transcription
errors [Re D et al, 2001; Jundt F et al, 2002; Theil J et al, 2001]. We set out to
detect B-cell clonality in Hodgkin’s lymphoma and subclonal variations in HRS
cells using next generation sequencing (NGS) circumventing single cell PCR.
Aims: To study Ig genes, B-cell clonality and subclonal variations in Hodgkin’s
lymphoma by NGS.
Methods: The study included biopsy samples (5 FFPE and 2 frozen tissues)
from 7 patients with classical Hodgkin lymphoma, verified by immunohistology
(nodular sclerosis subtype, EBV-negative). Patients were 20 to 40 years old
(mean 29 years), 6 women and 1 man. In 4 of the patients clear signs of mon-
oclonality were obtained previously in IgH genes (FR1, FR2, FR3) using Bio-
med-2 concerted action primer sets [van Dongen JJ et al, 2003] and GeneS-
can analysis (ABI 3130). One patient had oligoclonal GeneScan profile and 2
patients were polyclonal. PCR amplified (35 cycles IgH FR1+10 cycles IgH
FR2) DNA fragments were analyzed on GS Juniour (Roche) sequencing plat-
form. Data analysis was performed with GSMapper (Roche).
Results: We obtained 7437 to 48673 sequence reads (average 17850) for
each patient. More than 95% of the sequences were in 260-320 bp range as
expected. Clusters of reads with more than 0.2% representation were ana-
lyzed. We observed 3 to 16 clones (mean 9.9) in the samples from patients pre-
viously shown to be clonal by GeneScan analysis. “Monoclonal” patients had
one dominant clone with 7% to 35% abundance, with the length (+/- 1-2
nucleotides) matching that obtained by GeneScan. The only “oligoclonal” patient
carried 4 clones with 11.8%, 11.6%,6,7% and 4.67% representation. Finally,
two “polyclonal” patients also revealed low abundance clones (one patient -
3.1% and 2.7%, the other - 3.4%). Most dominant clones were productive. We
also found subclones of dominant clones with minor nucleotide substitutions
and deletions. It should be noted that some clones from different patients, being
unrelated by nucleotide sequence, were translated to CDR3s wich were almost
identical in amino acid sequence. It may indicate the possibility of antigen-driv-
en clonal selection.
Summary / Conclusion: NGS allows to sequence rearranged Ig genes in
Hodgkin’s lymphoma without microdissection. Intraclonal variations occur in
HRS cells. Possible signs of antigen selection also observed.

B1411
IDO IS FREQUENTLY EXPRESSED IN STROMAL CELLS OF HODGKIN
LYMPHOMA AND IS ASSOCIATED WITH ADVERSE CLINICAL FEATURES
J Choe1*, J Yun1, Y Jeon1, S Kim2, G Park3, J Huh4, J Kim5
1pathology, Seoul National University Hospital, 2pathology, Yonsei University
College of Medicine, 3pathology, Seoul St. Mary’s Hospital, The Catholic Uni-
versity of Korea, 4pathology, Asan Medical Center, 5pathology, Seoul National
University Boramae Hospital , Seoul, Korea, Republic Of

Background: Hodgkin lymphoma(HL) is characterized by relatively fewer num-
bers of tumor cells and excess of reactive cellular components. Regulation of
tumor microenvironment is thought to be involved in the prognosis of HL.
Indoleamine2,3-dioxygenase(IDO), is an immune modulator acting through
increase of regulatory T-cells and induction of T-cell anergy. 
Aims: Purpose of the study is to investigate role of IDO in the microenviron-
ment of HL. 
Methods: A total of 124 cases of HL were enrolled to do immunohistochemistry
for IDO, CD163, CD68 and FoxP3. Positivity was evaluated from area fractions
of positive cells using automated image analyzer. The results were compared
between the subtypes of HL and with various clinicopathologic parameters. 
Results: IDO were variably expressed in histiocytes, dendritic cells, endothe-
lial cells, but not in tumor cells. IDO positive cells were more frequently found
in mixed cellularity type than nodular sclerosis, cases with EBV+, high Ann
Arbor stages, presence of B symptoms, and high IPS(all P<0.05). Patients

showing high IDO expression revealed significantly poorer overall
survival(P<0.001). 
Summary / Conclusion: IDO might be actively involved in microenvironment
of HL and is related to adverse clinical outcomes of HL.

B1412
PROGNOSTIC SIGNIFICANCE OF CD68, CD20, FOXP3 EXPRESSION;
PRESENCE OF EPSTEIN-BARR VIRUS AND MAST CELL INFILTRATION IN
CLASSICAL HODGKIN LYMPHOMA PATIENTS 
A Salihoglu1*, A Demiroz2, T Elverdi1, E Gulturk1, E Eskazan3, C Ar4, S
Ongoren1, Z Baslar1, T Soysal1, Y Aydin1, N Tuzuner2, B Ferhanoglu1
1Hematology, 2Hematopathology, Cerrahpasa Medical Faculty, Istanbul,
3Hematology, Diyarbakir Training and Research Hospital, Diyarbakir, 4Hema-
tology, Istanbul Training and Research Hospital, Istanbul, Turkey

Background: Classical Hodgkin Lymphoma (cHL) is a highly curable B cell lym-
phoma characterized by the presence of Reed-Sternberg (RS) cells in a back-
ground of mixed inflammatory cells and stromal reaction. The disease is unique
in that the malignant RS cells constitute only the minority of the total tumor
mass. Recently, emphasis is given to the contribution of the non-tumoral cells
to disease outcome.
Aims: The aim of this study was to find out if there is a relationship between
the composition of the immune infiltrate and clinical outcome in our cases with
cHL.
Methods: Patients (pts) were retrospectively collected from 2000 to 2010 in one
center (Cerrahpasa Medical Faculty, Istanbul). From approximately 250 adult
cHL pts diagnosed at our center during this time period, tissue and data regard-
ing clinical outcome were available for 57 pts (all HIV negative). The diagnosis
derived from lymph nodes in all pts except one (spleen). Immunohistochemi-
cal analysis was performed on histological sections of formalin-fixed paraffin-
embedded tissue samples from previously untreated in 51 (90%), and relapsed
in 6 (10%) of the cases. The slides were stained for CD68 (Dako, KP-1), CD20
(Dako), FOXP3 (Leika), LMP1 (Dako) and tryptase (Dako). CD68 was scored
1: CD68+ cells <5%, 2: CD68+ cells from 5% to 25%, 3: CD68+ cells >25% rel-
ative to overall cellularity. Using cutoffs of <10%, 10% to 50% and >50% rela-
tive to overall cellularity, 3 scores were defined for FOXP3. RS cell positivity of
CD20 was scored 0: when no staining, 1: <5%, 2: from 5% to 25%, 3: >25%
relative to a total of RS cells. CD20 positivity of the surrounding reactive small
B cells and presence of B cell follicles were also scored. Mast cell infiltration
was evaluated by counting the cells and was scored 1: 0 to 10, 2: 11 to 25, 3:
>26 cells. Expression of LMP1 on RS cells showed EBV infection. Clinical and
laboratory data available on presentation and follow up were recorded. Sex ratio
was 1.6, median age was 38 (range 13-77) years. Histologic subtypes accord-
ing to the WHO classification system were nodular sclerosis in 30 pts (53%),
mixed cellularity in 23 (40%), lymphocyte-depleted in 2 (3.5%) and unclassified
in 2 (3.5%). 61% of the pts had Ann Arbor stage І-ІІ and 39% had stage ІІІ-ІV
disease. 26 pts (46%) had B symptoms, 8 (15%) presented with bulky disease
(>10 cm). Extranodal involvement was seen in 23 pts (40%). Among pts with
advanced stage disease 71% had an IPS >2. Treatment protocol was ABVD in
55 pts (96.5%). Additional radiotherapy was performed in 20 (35%) pts. Medi-
an follow up was 59 (range 9-144) months. 1 patient included in the study had
a follow up time less than 24 months (9 mo). Statistical analysis was made with
STATA software (version 11). The study was approved by the institutional ethics
committee.
Results: CD20 expression of both RS cells and reactive B cells, mast cell infil-
tration in the microenvironment and EBV positivity were not predictive of out-
come. 18 pts (32%) were EBV positive. EBV status did not influence expres-
sion of any of the biomarkers analyzed. No significant association of mast cell
infiltration with existence of B symptoms was found. CD68 expression and
absence of lymphoid follicles were predictive of inferior overall survival. Over-
all survival was improved for patients with increased FOXP3 cell density.   
Summary / Conclusion: Microenvironment composition is of prognostic val-
ue in cHL patients. For obtaining more accurate and reliable results we are
intending to double the number of pts until the time of the congress of EHA.

B1413
PROGNOSTIC IMPACT OF PERIPHERAL BLOOD LYMPHOCYTE
IMMUNOPHENOTYPES IN CLASSICAL HODGKIN’S LYMPHOMAS
F Gaudio1*, T Perrone1, D Pastore1, F Laddaga1, A Mestice1, G Specchia1
1Hematology, University of Bari, Bari, Italy

Background: Classical Hodgkin’s lymphoma (cHL) is characterized by the
presence of tumoral cells in a rich background of T and B cells, macrophages,
and other inflammatory cells. The contribution of these non tumoral cells to the
pathogenesis of HL is still poorly understood.
Aims: In our study we evaluated the prognostic significance of peripheral blood
B,T, NK cells at diagnosis in 118 immunocompetent patients (pts) with cHL
treated at our institution between January 2006 and December 2010.
Methods: 54 (46%) were male and 64 (54% ) female. Median age at diagno-
sis was 33 years (range 15-82), 71 pts (60%) presented advanced stage (IIB-
IV), 54 (46%) a bulky disease, 55 (47%) presented B symptoms.
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Results: At the end of treatment, 94 patients (80%) were in complete remis-
sion (CR), while 24 in partial remission. 18 patients (15%) relapsed after a
median follow-up of 54 months. The variables that had a negative impact on
PFS in univariate analysis were advanced stage, bone marrow involvement,
IPI score 3-5, PET2 positive, NK cells<200/mcl, CD19<85/mcl, CD3/CD19
ratio>13, CD4/CD19 ratio>10 ; by multivariate analysis, advanced stage, PET2
positive, CD4/CD19>10 were independent prognostic factors of PFS.
Summary / Conclusion: New biological markers could be predictive of
response to treatment and survival in cHL. Pts with a CD4/CD19 ratio >10
seem to be associated with worse outcome.

B1414
PROCALCITONIN (PCT) LEVELS IN NEWLY DIAGNOSED PATIENTS WITH
HODGKIN LYMPHOMA (HL) PRESENTING WITH FEVER AND/OR ELEVAT-
ED C-REACTIVE PROTEIN (CRP) 
T Vassilakopoulos1*, E Zografos1, K Petevi1, G Boutsikas1, A Kanellopoulos1,
G Chilas1, M Dimou1, G Gainaru1, E Sinni1, M Kyrtsonis1, V Pappi1, T Tzenou1,
A Bilalis1, A Euthymiou1, I Vardounioti1, E Pessach1, P Flevari1, L Papageor-
giou1, V Telonis1, K Koutsi1, A Zannou1, P Tsaftaridis1, P Panayiotidis1, P Beris1,
M Angelopoulou1, J Meletis1
1Haematology Department, Laikon General Hospital, National and Kapodistri-
an University of Athens, Athens, Greece

Background: CRP (and other inflammatory biomarkers) is elevated in 70-75%
of newly diagnosed HL patients and nearly always in the 30-40% of them who
present with fever and/or other systemic B-symptoms, in which the presence
of infection must be ruled out. Serum PCT levels, which are potentially useful
for this purpose, have not been studied in HL.
Aims: To assess PCT levels in patients with HL at diagnosis in correlation with
conventional inflammatory biomarkers.
Methods: Serum PCT levels were determined in 69HL patients with “inflam-
matory activity” at diagnosis(fever and/or elevated CRP>5 mg/L).PCT values
>0.5ng/mlwereconsideredtobeabnormal. PatientswithnormalPCTconcentration
were further divided into those with undetectable PCT (<0.1 ng/mL) and those
with measurable PCT(0.1-0.5 ng/ml).
Results: 1/69 patients had very high PCT levels (15 ng/mL) in the setting of
bacteremia. Four additional patients had measurable but normal PCT levels
(range, 0.10-0.24 ng/mL) in the presence of urinary tract infection (n=2), prob-
able respiratory tract infection and C. dificillae colitis. Thus, the main analysis
was restricted to the 64 patients with no evidence of infection [median age 32
years (16-82), 55% males, 47% stage III/IV, median CRP 45.65 mg/L (5.92-
227.0), CRP≥100 in 19%]: Elevated PCT levels were found in 1/64 (1.6%).
Serum PCT concentration was 1.6 ng/ml, without clinical evidence of infection,
and returned to normal one week after the start of chemotherapy without antibi-
otic administration.49/64 patients(77%) had undetectablePCT(<0.10 ng/ml)
and 14 (21%) exhibited measurable but normal PCT(0.10-0.50 ng/ml). A strong
association between PCT and CRP was observed: The median CRP of patients
with undetectable PCT levels was 36.2mg/L versus 89.4mg/Lin those with
measurable but normal PCT(P=0.008). The percentage of patients with
CRP>100 mg/L in the above groups were 10% versus 47% (P=0.005) respec-
tively. CRP levels strongly correlated with ESR, ferritin, haptoglobin and the a2-
globulins (Spearman’s rho 0.634-0.791, P<0.001) and moderately with gam-
ma globulins (Spearman’s rho 0.419, P=0.001) and platelets (Spearman’s rho
0.342, P=0.007).Instead, PCT levels correlated moderately only with ESR
(Spearman’s rho 0.350, P=0.007), a2-globulins (Spearman’s rho 0.323,
P=0.014) and serum haptoglobin levels (Spearman’s rho 0.268, P=0.04). Mar-
ginal associations were observed with serum ferritin levels and platelet counts.
Prognosis did not differ according to PCT levels: The 2-year Freedom From Pro-
gression was 74% versus 81% for patients with undetectable and measurable
levels (P=0.74). 
Summary / Conclusion: PCT is normal in 98% of patients with newly diag-
nosed HL that present with elevated CRP and/or fever without obvious infec-
tion, even when CRP levels are extremely high. Thestrongassociationbetween-
PCTandCRPsuggestsacommoncytokine-regulated initialpathwayfortheirpro-
duction. However, the development of abnormal PCT levels occurs only in the
case of infection. These observations support the use of PCT as a marker for
the exclusion of infection in newly diagnosed patients with HL with fever and/or
elevated CRP. These findings might also apply to relapsed/refractory patients,
where the possibility of a concomitant infection is much higher, although this
needs further confirmation. 
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B1415
CHEMOTHERAPY ALONE VERSUS CHEMOTHERAPY PLUS RADIOTHER-
APY FOR ADVANCE STAGE HODGKIN’S LYMPHOMA: A SYSTEMATIC
REVIEW
G Alotaibi1*, K Alsaleh1, H Almodaimegh2
1Medicine, King Saud University, 2Pharmacy, Kind saudi bin abdulaziz univer-
sity, Riyadh, Saudi Arabia

Background: The role of radiation therapy in the management of patients with
advanced stage Hodgkin’s lymphoma (HL) remains controversial and some
study groups recommend chemotherapy only for the management for this
stage. 
Aims: The purpose of this meta-analysis is to examine the effect of added
radiation therapy to chemotherapy (CMT) compared with chemotherapy-alone
(CT) regimen on the prognosis of patients with advanced stage HL with respect
to overall survival (OS) and tumor control.
Methods: This is a systematic review with meta-analysis of randomized clini-
cal trials comparing chemotherapy alone versus chemotherapy plus radiation
in the treatment of advanced stage HL. Databases were searched from incep-
tion through October 2012. Studies included patients with advanced HL were
selected.
Results: Pooled results of 12 trials with2,059 participants showed improve-
ment in overall survival of patient receiving CMT compared to CT alone [Haz-
ard ratio [HR] 0.76, 95% confidence interval (CI) 0.69-0.85, P<0.0001]. It also
did not improve tumor control significantly [HR 0.89; 95 CI% 0.78-1.02, p <0.09].
CMT was associated with higher incidence of secondary cancers, especially
solid tumors [Relative risk [RR] 1.81; 95%CI 1.1-2.98, P=0.02]. CMT was also
associated with slight increase in the incidence of hematological toxicities main-
ly leukopenia and thrombocytopenia.
Summary / Conclusion: The addition of radiation to chemotherapy in the
management of advanced stage HL is associated with an improvement in the
overall survival but with modest effect on tumor control including progression-
free survival and event-free survival. However, CMT is associated with an
increased incident of secondary cancers.

B1416
SURVEILLANCE IMAGING OF HODGKIN’S LYMPHOMA – IS THERE ANY
ADVANTAGE?
A Tome1*, F Costa1, J Schuh1, L Monteiro1, T Fernandes1, A Monteiro1, A
Sousa1
1Serviço de hematologia, Hospital dos Capuchos, Lisboa, Portugal

Background: Post-treatment surveillance of lymphoma patients in complete
remission (CR) usually relies on routine imaging, in an attempt to detect early
asymptomatic relapse. Hodgkin’s lymphoma (HL) patients undergo surveil-
lance computed tomography (CT) imaging for several years after treatment.
Although this practice seems reasonable, there is no proof of benefit in terms
of overall survival (OS) or duration of second remission (CR2) and the result-
ing costs and radiation exposure are undeniable.
Aims: To determine the contribution of surveillance CT to the detection of dis-
ease relapse, as compared with clinical findings, and its correlation with CR2
and OS.
Methods: From 06/1998 to 06/2012, 58 first relapses of HL were detected or
referred to our center (45 after treatment with Stanford V regimen, 13 after
ABVD). We retrospectively reviewed the data from these patients to determine
whether the suspicion of disease recurrence was based on imaging or clinical
features. Correlation was made to relapse site and extension, time to relapse
detection and OS.
Results: Median duration of first CR was 17 months (range 2 to 192); 58% (34)
of relapses were localized, 77% (45) in a previously affected site and 67% (39)
were histologicaly confirmed. From the 58 relapses, 42 (72%) were detected
based on symptoms or physical examination findings and only 16 (26%) were
detected by imaging. Among the 25 relapses within the first year after therapy
(during which most relapses occur), only 4 (16%) were detected by imaging.
CR2 rate was 82% and post-relapse OS was 62% at 5 years (22 deaths, 17
from disease progression, 2 from a second cancer and 3 from other causes),
both regardless of the method of recurrence detection.
Summary / Conclusion: The majority of HL relapses were detected on clini-
cal changes. The detection method had no influence on CR2 rate or post-
relapse OS. These findings, in agreement with previous similar studies, strong-
ly suggest that there is no advantage in routine CT surveillance imaging for
patients in CR from HL. Neither the radiation exposure nor the financial and psy-
chological costs are worth it. Therefore, routine CT surveillance imaging for
detection of disease recurrence should not be performed.
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B1417
RESULTS OF ABVD AND BEACOPP CHEMOTHERAPY IN ADULT
PATIENTS WITH EARLY STAGE HODGKIN`S LYMPHOMA- A SINGLE CEN-
TER RETROSPECTIVE STADY
O Tarabar1*, L Tukic1, D Stamatovic1, S Marjanovic1, M Elez1, J Knezevic1, A
Ivic1, L Atanackovic1, J Trimcev1
1Clinic of Haematology, Medical Military Academy , Belgrade, Serbia

Background: More than 85% of patients (pts.) with early-stage Hodgkin’s lym-
phoma (HL) may achieve a durable disease-free survival. Despite the excellent
initial remission rates obtained with ABVD chemotherapy (CT) and radiothera-
py (RT), approximately 15% of pts. in early unfavorable stages relapse within
5 years and about another 5% of pts. have a primary refractory disease. The
optimal CT regimen, the number of CT cycles, the field sizes and the dose of
radiation within these fields are the subjects of number studies.
Aims: To compare the efficacy and toxicity of two CT regimens, ABVD and
bBEACOPP in early stage HL patients.
Methods: A retrospective study was performed on a cohort of 125 pts., ages
18 years and older, with newly diagnosed, histology-proven HL in clinical (CS)
stage II in the period between 1998. to 2009. Patients with CS II HL were strat-
ified into favorable and unfavorable risk cohorts on the basis of the presence
of any of the following criteria: age ³ 50, elevated erythrocyte sedimentation rate
³50mm without or ³ 30mm with B symptoms, large mediastinal mass, lympho-
cyte depletion and mixed cellularity histology, and/or more than three lymph
node areas involved. Of the 125 pts., 84 pts were considered with unfavorable
risk and received 4-6 cycles ABVD (38 pts.) or 4-6 cycles bBEACOPP (46 pts.)
regimens, whereas favorable risk pts. received 2-4 cycles ABVD (28 pts.) or 2-
3 cycles bBEACOPP (13 pts.) therapy. Involved field RT (30-36Gy) was applied
in 97% of pts. No difference in pts. characteristics were observed among dif-
ferent treatment group.
Results: Median follow-up for all pts. was 64 months. The 5-year overall sur-
vival (OS) and 5-year event-free survival (EFS) for 125 pts. was 90.5% (95%
CI, 89-91.5) and 80.5% (95% CI, 79-81.5), respectively. We observed a signif-
icant difference in OS (100% vs. 85.5%; P< 0.05) and EFS (89.5% vs. 76.0%;
P<0.05) at 5 years between favorable and unfavorable cohort. In a subset
analyses according pts. stratified into the unfavorable cohort, no differences in
complete remission rate (86.8% vs. 94.6%; P=0.40), 5-year OS (82.5 vs. 88.0;
P=0.87) and 5-year EFS (70% vs. 81%; P=0.55) in relation to the chemother-
apy (ABVD vs bBEACOPP) was seen. Toxicity was mild and comparable in two
treatment arms. There are no secondary malignancies to date
Summary / Conclusion: This retrospective study demonstrated the efficacy of
both chemotherapy in early-stage HL patients. At present, no statistically sig-
nificant differences have emerged in favor of bBEACOPP over ABVD
chemotherapy.

B1418
BENDAMUSTINE-BASED THERAPY IS EFFECTIVE AND HAS A
FAVOURABLE TOXICITY PROFILE IN THE TREATMENT OF REFRACTO-
RY AND RELAPSED HODGKIN LYMPHOMA.
N Pugliese1*, C Cerchione2, F Grimaldi1, M Raimondo1, M Di Perna1, S Pagli-
uca1, F Pane1, M Picardi1
1Hematology, 2University of Naples Federico II, naples, Italy

Background: The management of patients with refractory or relapsed Hodgkin
lymphoma (HL), especially after stem cell transplantation (SCT) remains con-
troversial.
Bendamustine has demonstrated efficacy in several lymphoproliferative disor-
ders but limited data are available regarding the schedule in patients with HL,
in particular its dosage and the possibile combinations for a synergic effect. 
Aims: The objective of this phase II study was to evaluate efficacy and safety
of bendamustine combined with other cytotoxic drugs in patients with refracto-
ry and/or relapsed HL. Two different schedules of bendamustine-based regi-
mens were evaluated (high dose vs. standard dose). 
Methods: From May 2011 to December 2012, 9 patients (6M/3F) with a medi-
an age of 25,5 years (range 18-34) received bendamustine as salvage treat-
ment. Patients were divided by chance into 2 groups of treatment: 5 patients
received standard intensity treatment (standard-B; bendamustine 90 mg/m2

days 1-2 and Ara-C 0,5-0,75 g/m2 day 1) and 4 patients received high intensi-
ty treatment (high-B; bendamustine 150 mg/m2 days 1-2 combined with Ara-C
1-2 g/m2 day 1 or modified BEACOPPescaleted regimen without adriamycin).
Each cycle was repeated every 28 days and growth factor support was sistem-
atically administered, in association with antimicrobial prophylaxis. The treat-
ment efficacy in both group was evaluated according to Revised Response
Criteria for Malignant Lymphoma. Any adverse event occurred was recorded
and classified for type and grade using NCI-CTCAE criteria (v 4.0).
Results: The median number of previous chemotherapy lines was 3 for both
groups(first line therapy was ABVD for all patients). Three patients had failed
prior autologous-SCT in the high-B group and 2 in the standard-B group, 2
patients were primary refractory to ABVD in each group. A total of 26 cycles was
administered (median3,5; range 1-6) according the above reported schedules.
In the high-B group, 3 (75%) patients achieved complete remission (CR) and
then underwent to SCT (two autologous and one haploidentical-SCT) and are

in complete remission while one patient died for progressive disease (PD). By
contrast, among the 5 patients who received standard-B, three (60%) were in
stable disease (SD), one was in PD and one patient obtained partial remission
(20%) and underwent to autologous-SCT. When bendamustine was used at
standard doses, it didn’t exert grade 3-4 side effects except for transient
transaminase increase observed in only one patients. Grade 3-4 treatment
related adverse events (AEs) reported in the high-B group were thrombocytope-
nia (75%) and anemia (50%). 
Summary / Conclusion: Bendamustine used at high dose and in combination
with Ara-C or a modified BEACOPPescalated regimen, seems to be effective in
heavily pretreated patients with HL, suggesting a possible non cross-resist-
ance with other agents. Its safety profile is acceptable and adverse events
manageable also at this high dosage.

B1419
RISK FACTORS IN AUTOLOGOUS STEM CELL TRANSPLANTATION IN
HODGKIN LYMPHOMA : A SINGLE-CENTRE EXPERIENCE
V Milunovic1*, M Patekar1, V Zatezalo1, D Radić-Krišto1, A Planinc-Peraica1,2,
B Jakšić1,2, S Kolonic1,2
1Department of Hematology, Clinical Hospital Merkur, 2School of Medicine,
Zagreb, Croatia

Background: High dose therapy followed by autologous stem cell transplan-
tation (ASCT) is used in the setting of refractory or relapsed Hodgkin lymphoma
(HL). Several independent risk factors associated with poor outcome following
ASCT were indentified such as clinical stage (III, IV), anemia and early relapse
( ≤ 1 year) (Josting et al., 2002.)
Aims: The aim of this retrospective study was to show single centre experience
in treating refractory/relapsed Hodgkin lymphoma by high dose chemotherapy
followed by ASCT and identify possible risk factors associated with poorer dis-
ease free survival (DFS) and overall survival (OS).

Methods: 98 consecutive patients (41 males, 57 females, median age at
ASCT; 30 years, median time to ASCT after diagnosis: 18 months) with HL
who underwent BEAM myeloablative conditioning followed by ASCT were

included in analysis in the period from November 1995 to November 2012 .
OS and DFS were analyzed in the context of several features during first

relapse ( clinical stage, extranodal disease, presence of B symptoms, early
relapse ( ≤12 months) and anemia), time to transplantation, age at transplan-

tation, type of harvesting and clinical factors at the diagnosis.

Results: Median time from the diagnosis to the first relapse was 15 months.
The most common harvesting therapy used was miniBEAM (64%). Following
ASCT, clinical CR rate was 75.5% and PR rate was 16.5%. 27 patients died dur-
ing the observation period. Median for OS and DFS has not been reached at
the maximum observation time of 208 months. Estimated OS at 96 months
was 0.574 (S.E. 0.06). However as shown on the graph1, there is plateau after
96 months extended to the maximal observation time. Out of 74 patients, who
achieved CR, DFS at 167 months was 0.66 (S.E=0.09). Median OS for patients
not achieving CR was 41 months (95% CI 17-64 months).  None of the param-
eters at the diagnosis (age, sex, clinical stage, extranodal disease, bulky dis-
ease, presence of B symptoms, German Hodgkin Study Group stage, Interna-
tional Prognostic Score) were associated with OS. Poorer OS was significant-
ly associated with the presence of anemia during relapse (defined as Hb˂105
g/l for females and ˂120 g/L for males) (P=0.048) and B symptoms (P=0.047),
while other factors (early relapse, extranodal disease, advanced stage, type of
harvesting, time to transplantation, age at transplantation) were not significant.
We have not been able to identify any factors associated with poor DFS.  Also,
there was no significant differences in OS and DFS between group period from
1995. to 2003. (N=41) and period from 2004. to 2012. (N=57) when adjusted
for the factors present at the diagnosis.
Summary / Conclusion: We have demonstrated successful treatment of
refractory/relapsed HL by miniBEAM harvesting followed by BEAM/ ASCT with
high remission rates. As seen in graph1, the observed plateau indicates prob-
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able cure for this subset of patients. Anemia and B symptoms, present at
relapse, were related with poorer outcome, while some previously described
risk factors have not been confirmed probably due to small number of events.
In line with previous studies, our results imply that ASCT represents adequate
approach towards relapsed/refractoty HL. 

B1420
BRENTUXIMAB VEDOTIN IS AN EFFECTIVE TREATMENT OF CLASSI-
CAL HODGKIN LYMPHOMA TYPE POST-TRANSPLANT LYMPHOPROLIF-
ERATIVE DISORDER (PTLD)
W Zinke-Cerwenka1, K Troppan1, C Beham-Schmid2, F Pucher3, W Linkesch1,
P Neumeister1*
1Department of Hematology, Medical University of Graz, 2Institute of Patholo-
gy, Medical University Graz, Graz, 3Pathology, State hospital Villach, Villach,
Austria

Background: Posttransplant lymphoproliferative disorders (PTLDs) occurring
as serious complication after solid organ or allogeneic stem transplantation
embrace a heterogeneous group of lymphoproliferative diseases. The optimal
treatment is not well defined and rely on the histological subtype and stage. In
advanced stage of Hodgkin lymphoma chemotherapy with AVBD is suggest-
ed. As previously reported brentuximab vedotin, is an antibody-drug conjugate
that combines an anti-CD30 antibody with monomethylauristatin E, a potent
antimicrotubule agent able to induce responses in CD30-positive lymphomas
with mild toxic effects.
Aims: The goal was to achieve remission of the PTLD without compromising
the graft.
Methods: We report on a 50-year-old male patient with blastic plasmacytoid
dendritic cell neoplasm (BPDCN) undergoing umbilical cord blood transplan-
tation in 1st CR employing a reduced conditioning regimen (cyclophosphamide:
50mg/kg, fludarabine: 150mg/m2 and fractionated total body irradiation:
400cGy) comprising anti-thymocyte globulin as graft versus host prophylaxis
in May 2011. The post-transplant course was uneventful and in the absence of
graft versus host disease Cyclosporin A was stopped after 6 months. Eleven
months after transplantation the patient presented with abdominal pain and a
CT scan revealed a bowel tumour with multiple enlarged mesenterial lymph
nodes and a single liver lesion. An extended right hemicolectomy and a liver
wedge resection were performed revealing a classical Hodgkin lymphoma type
post-transplant lymphoproliferative disorder (PTLD) with typical immunpheno-
type (CD30+, CD15+ in the majority of the HRS-cells and and EBV+). After
completion of wound healing the patient received 6 cycles of brentuximab
vedotin at a dose of 1.8 mg/kg BW every 3 weeks on a compassionate use
basis.
Results: Eleven months after diagnosis of the PTLD the patient is in good clin-
ical condition and experiencing a continuous complete remission as demon-
strated by multiple PET-CT scans. Side effects of Brentuximab were mild and
did not compromise the graft.
Summary / Conclusion: Targeted therapy with brentuximab vedotin seems to
be an effective treatment in classical Hodgkin lymphoma type PTLD even in
advanced stage.

B1421
THE ROLE OF POSITRON EMISSION TOMOGRAPHY (PET) IMAGING IN
THE TREATMENT STRATIFICATION OF STAGE I-II HODGKIN LYMPHOMA
T Rider1*, J Jones1, J Brewin1, G Horne1, J Wills1, K Boyd1, T Corbett1
1Haematology, Royal Sussex County Hospital, Brighton. UK, Brighton, United
Kingdom

Background: PET imaging has become integral to staging and assessment
of treatment response in Hodgkin lymphoma (HL). Minimising long term treat-
ment side effects is of direct clinical importance, given the high remission and
cure rates in localised disease. Our centre has adopted an approach of omit-
ting radiotherapy (RT) when post-chemotherapy PET is negative, which is also
the focus of on-going phase III trials. 
Aims: To retrospectively determine the relapse rates of stage I-II HL patients
whom underwent PET evaluation in comparison with those monitored by CT
only.
Methods: 67 Ann-Arbour stage I-II patients were identified from hospital
records that were treated at our centre from 1998 onwards. Traditionally
patients received consolidative RT on completion of chemotherapy, with
response to treatment being monitored by CT. Overall survival (OS), relapse
free survival (RFS) and site of relapse in this group of patients were compared
with patients who did or did not receive RT based on post-chemotherapy PET
evaluation. Patients with HIV (n=5) or lymphocyte predominant disease (n=2)
were excluded from analysis.
Results: The median age at diagnosis was 33 (range 16-85). 28 were male and
39 were female. 58% of patients had stage 2a disease, 22%, 18%, and 1% had
2b, 1a, and 1b disease respectively. The average length of follow-up was 64
months (range 2-181 months). 64 patients had chemotherapy of which 62
received ABVD as first line therapy, median of 4 cycles (range 2-8). The medi-
an age was 84 for those who did not receive chemotherapy. 

46 patients had PET assessment post-chemotherapy. Of these 38 patients
had complete response (CR) post chemotherapy and 8 had partial response
(PR). All those with PR received RT and three patients with CR also received
RT. Patients imaged via PET had an average length of follow-up of 53months
(range 2-145). 21 patients were imaged with CT of which 9 were deemed to
have achieved a CR. 15 of the 21 patients imaged with CT received radiother-
apy post-chemotherapy. 8 patients in total relapsed during the follow-up peri-
od, at an average at 37 months (range 7-98months). None of the 38 patients
in CR on PET scanning post-chemotherapy relapsed. However, three of the
nine patients in CR by CT criteria post-chemotherapy suffered a relapse which
was significantly higher (P=0.01 Fisher’s exact two tailed test). However, one
patient with a positive PET scan post-chemotherapy did relapse 14 months lat-
er but at a site outside the radiotherapy field. There was no difference in over-
all survival (Chi-squared P=0.624) or relapse free survival (Chi-squared
P=0.127) between those who did or did not receive radiotherapy irrespective
of imaging modality used. Three patients relapsed within a previous radiother-
apy field, two of these were during a second relapse. One patient relapsed both
inside and outside the radiotherapy field at their first relapse. In total three
patients died, two of whom were elderly (aged 79 and 84) and received no RT
or chemotherapy. The other patient died during salvage chemotherapy prior to
a planned BEAM autograft.
Summary / Conclusion: Our data indicate that a negative post-chemothera-
py PET following HL diagnosis is a strong predictor of sustained complete
remission.  These results support an approach of omitting involved field radio-
therapy in this cohort of patients, which will spare this group of patients the long
term morbidity and mortality associated with this treatment. 

B1422
EVALUATION OF THE MANAGEMENT OF HODGKIN’S DISEASE IN BLI-
DA, ALGERIA
L Fatima1*, O Salima1, T Souad1, G Cherifa1, R Nabila1, B Mounira1, A Tayeb1
1Hematology, EHS ELCC CAC, Faculty of Medicine, Saad Dahleb University,
BLIDA, Algeria

Background: Considerable progress has been made in the management of
Hodgkin’s disease in order to improve treatment outcomes but also reduce
long-term side effects.We present a retrospective study over a period from
1998 to 2009 during which patients with Hodgkin’s disease have been support-
ed
Aims: to evaluate outcome of our patients treated with conventional therapy.
Methods: Patients were included after additional tests: lymph node excision
biopsy for histology , chest X-ray, thoracic abdominal and pelvic computed
tomography, bone marrow biopsy, inflammatory balance. The therapeutic
approach consisted of chemotherapy combined or not with radiotherapy
according to clinical stage.
Results: During this period, 372 patients were included, 178 men and 194
women (sex ratio 0.92), mean age 31.47 (men 34.77 years, women 28.17
years). The histological type was specified in 350 cases (94 %): type 1: 15 cas-
es (4.2%), type 2: 222 cases (63.4%), type 3: 102 cases (29.1%), and type 4:
11 cases (3.1%).  Classification: favorable stage I: 15 cases (4%), unfavorable
stage I: 13 cases (3.5%), unfavorable stage II: 28 (7.5%), favorable stage II:
118 (31.7%), stage IIIA: 17 (4.5%), Stage IIIB: 80 (21.5%) stage IV 101 (27.1%).
Chemotherapy regimens: 367 patients were treated : 277 (74.4%) patients
were treated with ABVD protocol, 68 with cisplatine + ABVD, 22 with MOPP /
ABV, radiotherapy was associated in 219 patients (58.8%). Among these
patients, failure was observed in 52 cases (14 %) with 40 (77 %) in dissemi-
nated stages. Evolution : 232 (62.3%) patients are still alive in Complete
Response (CR) or Incomplete Response (IR) ; relapse: 32 patients (8.6%);
deaths: 61 patients (16.4%), however 43 patients (11,6) were lost to CR or IR.
 Complications: Pulmonary fibrosis: 16 patients the cause of recurrent chest
infections, cardiac toxicity: 6 patients, endocrine disorders: 14 patients
(hypothyroidism, early menopause, impotence), neuropathy : 9 patients, her-
pes zoster : 5 patients, ENT neoplasia : 2 patients, Myelodysplasia: 4 patients.
Summary / Conclusion: The adaptation of therapeutic indications stage prog-
nosis will improve our results, especially in adverse localized stages and dis-
seminated stages, which represent the majority of our patients. ASCT will rep-
resent a treatment of choice for these patients who relapse after initial
chemotherapy or for those primary refractory to first chemotherapy. Unfortu-
natly, this methode of treatment is not yet feasible in our country.  

B1423
PROGNOSTIC VALUE OF 18F-FDG PET/CT IN HODGKIN LYMPHOMA
B De Rueda1*, L Costilla1, S Catalina1, J Grasa1, D Rubio1, P Giraldo1,2,3
1Hematology Department, 2Research Traslational Unit, 3IACS, Miguel Servet
University Hospital, Zaragoza, Spain

Background: Hodgkin Lymphoma (HL) has been converted from a uniformly
fatal disease to one that is curable in about75 % of patients. 
Toxicity related with treatment and second malignancy being considered as
comorbidities to long term follow-up in survivors. The radiation dose and field,
chemotherapy agents and doses administered, gender and patient age at treat-
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ment are considered as common risk factors.
The combination of 18F-FDG positron emission tomography and computed
tomography scans (18F-FDG PET/CT) is considered as a good tool for diag-
nosis and follow-up of the patients with HL in addition 18F-FDG PET/CT, pro-
vides prognostic information.
Aims: To determine the value of 18F-FDG PET/CT after the second and sixth
cycle of first line therapy with ABVD (doxorrubicin, bleomicyn, vinblastine, dacar-
bazine) or BEACOPP (bleomicyn, etoposide, doxorubicin, cyclophosphamide,
vincristine, procarbazine and prednisone) in the outcome of HL patients.
Methods: Observational and retrospective study performed in HL patients diag-
nosed in our centre between January 2007-December2012. All patients were
treated with ABVD or BEACOPP according subtype and Ann Arbor stage and
were evaluated with 18F-FDG PET/CT after second and sixth cycle of treat-
ment. 18F-FDG PET/CT were considered positive when the SUV≥ 2’5.
Response, overall survival, progression free survival (PFS) and comorbidities
were considered.
Results: Seventy nine patients have been included, M/F: 52 (66%) /27 (34%).
Mean age 39 years (range: 17-86). Histologic classical subtype: 56 nodular
sclerosis HL (NSHL), 15 mixed cellularity HL (MCHL), 5 lymphocyte rich HL
(LRHL) and 3 lymphocyte depleted HL (LDHL). Early stages 48.1 % (n=38): IA
(n=5), IIA (n=24) and IIB (n=9). Advance stage: 51.9 % (n=41): IIIA (n=14), IIIB
(n=11), IVA (n=7) and IVB (n=9). In 62 patients (78.5%) 18F-FDG PET/CT were
performed after second cycle: Positive in 9 patients (11.4%) and negative in 53
patients (67 %). After completed therapy 18F-FDG PET/CT was performed in
74 patients, in 8 showed positive results (10.1 %) and negative in 66 patients
(83.5 %). 4 of 9 patients with positive 18F-FDG PET/CT after second cycle,
became negative results when completed therapy. 
Relapse HL was observed in 24 patients (30.4%), in12 (15.2%) showed early
relapse (<12 months). Progression-free survival (PFS) was of 35.8 months.
Summary / Conclusion: 18F-FDG PET/CT is the most accurate tool for stag-
ing, treatment monitoring, and response evaluation in HL. In our experience to
check an early 18F-FDG PET/CT could be predict a good outcome in the major-
ity of HL patients and avoid to be over treated.

B1424
COMPARISON OF BONE MARROW INVOLVEMENT BY FDG PET/CT AND
HISTOPATHOLOGY IN PATIENTS WITH LYMPHOMA
E Umit1, B Serim2, G Altun2, F Puyan3, G Pamuk1, M Demir1*
1Hematology, 2Nuclear Medicine, 3Pathology, Trakya University Faculty of Med-
icine , Edirne, Turkey

Background: The diagnosis of either Hodgkin’s disease(HD) or non-Hodgkin
lymphomas (NHL) is incomplete without an accurate staging. Identification of
an advanced disease changes the intensity of the theraphy as well as the dura-
tion of the treatment period. The conformity of staging is dependent on the find-
ings of computed tomography (CT) scanning and bilateral iliac crest trephine
biopsies to determine a possible infiltration of the bone marrow. Bone marrow
biopsy (BMB) is a routine procedure in the algorithm of the lymphoma manage-
ment and involvement of the bone marrow (BMI) is regarded as stage IV dis-
ease with poorer outcome. BMB, though precious in the initial evaluation of lym-
phomas, may miss focal disease, has its own complications such as infections
and bleeding. The need for less invasive with less complications and also more
sensitive method led hematologists towards imaging, especially nuclear imag-
ing. 18F-fluoro-2-deoxyglycose positron emission tomography (FDG-PET) is
the late imaging method of choice in especially the initial staging of HH and
NHL.

Aims: The aim of this study is to evaluate the value of FDG-PET in determina-
tion of BMI in comparison with histopathological findings in patients with
Hodgkin (HL) and non-Hodgkin lymphoma (NHL).
Methods: 30 patients with HL, aged between 20-73 years (mean 38.87) and
gender 10 female (35.5%) and 20 male (64.5%), 55 patients with NHL, aged
between 28-78 years and gender 24 female (43.6%) and 31 male (56.4%) were
enrolled in the study. Presence of leucocytosis or leucopenia and LDH eleva-
tion at the time of diagnosis, initial stages and findings of BMI with FDG-PET
and BM histopathology were recorded. 
Results: In patients with HH, FDG-PET positivity was observed to be related
with pathological BMI (P=0.001). FDG-PET positivity was also related with the
stage, prognostic score, LDH elevation and presence of leucocytosis/leucope-
nia (p values 0.000, 0.004, 0.000, 0.001 respectively). Likewise, in patients
with NHL, FDG-PET positivity was observed to be related with pathological
BMI (P=0.001). FDG-PET positivity was also related with the stage, prognos-
tic score and presence of leucocytosis/leucopenia (p values 0.001, 0.000 and
0.001 respectively) while was not related with LDH elevation (P=0.009). 
Summary / Conclusion: FDG-PET seems to be relevant and valuable as BM
biopsy regarding BMI. As being non-invasive, it may be useful to replace with
BM biopsy especially in patients who are observed to be low stage. 

B1425
OUTCOME OF HIGH RISK HODGKIN’S LYMPHOMA IN THE SOUTH-EST
OF ALGERIA.
S Chichoune1*, S Touati1, h menia1, m hamzaoui1, m bitam1, r ounissi1, m
aiche1, m saidi1
1hematology, University Hospital of Batna, Algeria., Batna, Algeria

Background: Hodgkin’s lymphoma (HL) is considered as one of the most cur-
able forms of cancer, especially if it diagnosed early. 
The regimen containing doxorubicin, bleomycin, vinblastine, and dacarbazine
(ABVD) is the common standard of care for the frontline treatment of HL. How-
ever, there is no standard of cure in advanced-stage of HL’s patients; particu-
larly in our context for several reasons: late diagnosis, frequency of bulky dis-
ease, lack of access to autologous stem cell transplantation.

Aims: To assess the poor outcomes and prognosis of adult patients (pts) with
high risk advanced stage HL treated by ABVD regimen in first line.
Methods: We present a recent retrospective analysis updated on a period of
04 years (January 2009-december 2012). Adult pts with HL were staged accord-
ing to the Cotswold’s classification and evaluated according to the prognostic’s
factors of EORTC, IPS and GHSG. High-risk (HR) HL was defined in clinical
stage (SC) IIB, III and IV by the presence of 04 involved lymphoid areas, and
/ or mediastinal mass ratio: MMR≥ 0.45 and / or ≥ 2 extra lymph node sites
affected by the disease (for SC IV). 
The initial treatment strategy was the ABVD (4-8 cycles) consolidated with radi-
ation in limited stages.
Results: Until December 31, 2012, one hundred twenty six (126) pts with HL
have been diagnosed. The median age of all pts was 29.2 years (range, 15-74
years), the sex ratio is 0, 89 (M: 60 / F: 67) and the mean time to diagnosis was
5.4 months (01-36) months. Early stages are 61 (48.4%), and 65 were extend-
ed (51.6%).Thirty six pts have a bulky disease (51.6%) including 18 (56%) in
stage IIB. At diagnosis advanced-stage IIB (n = 34), III (n = 27) and IV (n = 38)
are ninety nine (T = 99); among them 62(62%) pts are HR: IIB= 21 (33.8%), III=
16 (25.8%), and IV= 26 (42%), and 37 are in favorable advanced stages. So
49.2% of the entire series and 62% of the advanced stages IIB, III and IV are
HR forms. The primary responses to ABVD protocol in 56 pts evaluated with
HR HL (IIB = 20), (III = 14), (IV = 22), and 35 favorable advanced stages
(IIB=12), (III=11), (IV=12) are: - Response: in 34 (60.7%) HR pts (II=12, III=09,
IV=10), to 29(83%) favorable pts (II=11, III=08, IV=10). - Failure (primary fail-
ure + relapses): 22(39.3%) HR patients (II=08, III=05, IV=09), to 06(17%) favor-
able pts (II=01, III=03, IV=02) (P<0, 03). -Total of 13 HR pts are dead (21%) to
03(08%) favorable advanced stage’s pts and a four-year overall survival rates
of HR HL and favorable forms are 77% to 91% respectively.
Summary / Conclusion: This study shows several facts: - The LH is common
in our region from 30 to 40 pts / year, affects young adults (29.2 years). - High
risk advanced disease represents almost half of the series (49.2%), - ABVD pro-
tocol provides a response in only 60% with a high failure rate (40%), a four-year
overall survival rate of 77% to 89% at five years in the literature see even 96%
with the new primary intensification. -Very poor prognosis of HR HL represents
clearly an area of unmet medical need, and a prospective study will be launched
in comparing BEACOPP to ABVD consolidated with autologous stem cell trans-
plantation.
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Myelodysplastic syndromes and bone marrow 
failure syndromes incl. PNH - Biology

B1426
ANALYSIS AND VALIDATION OF THE MIRNA EXPRESSION PROFILE IN
PLASMA FROM PATIENTS DIAGNOSED WITH MYELODYSPLASTIC SYN-
DROME
M Andres-Coduras1*, F Ramos2, M Montañés3, C Pedro4, M Andrade-Cam-
pos3, M Fuertes2, R De Paz5, M Pocovi6,7, P Giraldo3,7, 8
1Unidad de Investigación Traslacional, Hospital Universitario Miguel Servet,
Zaragoza, 2Servicio de Hematología, Hospital de León-IBIOMED, León, 3Ser-
vicio de Hematología, Hospital Universitario Miguel Servet, Zaragoza, 4Servi-
cio de Hematología, Hospital del Mar, Barcelona, 5Servicio de Hematología,
Hospital Universitario La Paz, Madrid, 6Dpto. Bioquímica y Biología Molecular
y Celular, Universidad de Zaragoza, 7Centro de Investigación Biológica en
Red de Enfermedades Raras, CIBERER, 8Unidad de Investigación Trasla-
cional, Instituto Aragonés Ciencias de la Salud, Zaragoza, Spain

Background: Myelodysplastic syndrome (MDS) is a group of neoplastic dis-
orders characterized by abnormal maturation and differentiation of hematopoi-
etic cells and frequent transformation into acute myeloid leukemia, but current
prognostic scores explain only a small fraction of patient evolution variability.
The pathogenesis of these complex disorders involves both the stem cells and
their interactions with the microenvironment. Morphology is the basis of the
MDS diagnosis, but its interpretation is subject to potential inter-observer vari-
ability. In a recent study, inter-observer disagreement was observed in 27% of
the samples considered suitable for morphological evaluation. In this sense,
those categories with unilineage dysplasia were the least reproducible (Font P
et al., Ann Hematol 2013). New biomarkers might be of help in the diagnostic
work-up, pathogenetic understanding as well as in prognostic stratification of
MDS patients. Studies are now focused on gaining more knowledge about
miRNAs. These small, non-coding RNAs sequences are involved in the regu-
lation of biological processes. Some studies have shown that the miRNAs are
stable and in detectable quantities in cell-free plasma (Mitchell et al. PNAS,
2008), and their expression in peripheral blood (PB) has been related with var-
ious neoplastic conditions including acute leukemia and MDS (Schotte D et al.,
Leukemia 2012, Rhyasen GW and Starczynowski DT, Leukemia 2012).
Recently we have described a profile (Aragon miRNA Profile) of 14 miRNAs
detected in PB and plasma of MDS patients (patent pending) that was present
in higher concentration in MDS as compared to controls. Ten out of fourteen
studied miRNAs had similar expression profile in PB and plasma although the
increase with respect to controls was higher in plasma.
Aims: The aim of this study is to analyze Aragon miRNA profile in a larger num-
ber of plasma samples in order to validate our previous results.
Methods: We have studied a total of 243 patients diagnosed with MDS, 193
were derived from the project INBIOMED HEMA-001/2006 and 50 correspon-
ding to patients diagnosed in the Haematology department of Miguel Servet
University Hospital (2008-2011).PB and plasma samples were deposited in
the Aragon Biobank. RNA was extracted from PB using Paxgene Blood miR-
NA kit (PreAnalytix). A miRNA signature in MDS was determined by q-PCR
using Megaplex™ Primers AV2.1 and Human Pool B (Applied Biosystems,
USA). A total of 754 miRNAs of the currently listed in the Sanger miRBase data-
base were analyzed. 14 differentially expressed miRNAs were selected. To
obtain cell-free plasma miRNAs, we used Total RNA Purification Kit (Norgen,
Canada). A previous step of cDNA preamplification was performed with
Megaplex PreAmp Primers Human Set (Applied Biosystems, USA).
Results: In a previous study, we founded 14 differentially expressed miRNAs
in the PB and plasma from 40 MDS patients vs. normal controls. 71.4% of the
studied miRNAs had similar expression profile in PB and plasma, but the
increase with respect to controls was higher in plasma.The results obtained in
the present study, performed with the same procedure in a larger MDS popu-
lation, will be a test-bed for further developments. Detailed data will be provid-
ed during the meeting.
Summary / Conclusion: Aragon miRNA profile in plasma might be of help for
the diagnostic work-up, pathogenetic understanding as well as prognostic strat-
ification of MDS patients. Additional information related to specific MDS sub-
sets, response to hypomethylating agents and disease evolution will be need-
ed before its very role in MDS management can be established.

B1427
PROGNOSTIC SIGNIFICANCE OF GATA-1 AND WT1 LEVELS IN PEDI-
ATRIC HEMATOLOGICAL DISORDERS
F Petruzziello1, R Sessa2, E Giiovannone2, M Catania2, R Parasole1, G Men-
na1*, R Cuccurullo1, V Poggi1, P Izzo2,3, A De Matteo1, M Grosso2
1Pediatric Hemato-Oncology, Santobono-Pausilipon Hospital, Naples, Italy,
2Molecular Medicine and Medical Biotechnology, University of Naples “Federi-
co II”, 3CEINGE - Advanced Biotechnology, Naples, Italy

Background: Acquired mutations in hematopoietic transcription factor GATA-

1 were reported in Down Syndrome (DS), Transient Myeloid Disorders and
Acute Megakaryoblastic Leukemia (AMkL). These mutations occur in exon 2
and lead to a truncated shorter protein missing the N-terminal transactivation
domain (GATA-1s).
Aims: This study was aimed at evaluating in vivo e in vitro results about the
role of GATA-1 isoformson expression levels of specific WT1 isoforms (+/-
KTS).
Methods: We monitored the GATA-1, WT1 and their isoforms expression lev-
els in 4 pediatric patients affected by different hematological disorders (1 Acute
Lymphoblastic Leukemia (ALL)-DS, 1 AMkL, 1 Acute Myeloid Leukemia (AML)-
DS and 1 Myelodisplastic Syndrome (MDS)-DS). The expression levels of both
GATA-1 and WT1 isoforms were evaluated to correlate changes to clinical pro-
gression of disease. For this purpose, transient transfection assays were per-
formed in human K562 erythroleukaemic cells using constructs for the wild-type
cDNA sequence of GATA-1 full lenght (GATA-1n) and for the sequence mutat-
ed at Tyr63 (Tyr63Stop, GATA-1mut) within eukaryotic expression vector
p3XFlag-CMV.
Results: Results showed that GATA-1s was able to induce a more dramatic
increase of WT1 expression than GATA-1n. Furthermore, allele-specific ampli-
fication of WT1 isoforms (+/- KTS) showed that the mutant construct was able
to more dramatically increase +KTS isoform already in presence of low expres-
sion levels of GATA-1s protein, whereas the GATA-1n protein, at high expres-
sion levels, induced a significantly increase of the –KTS isoform of WT1. Total
GATA-1 levels increased and/or remained high in the steady state of the mon-
itoring without clinical worsening and in apparent patients’ remission. In these
conditions the prevalent GATA-1 transcription variant was GATA-1n for each
patient. When GATA-1 expression levels started to decrease was to be con-
sidered as a “wake-up call” signal for a subsequent relapse. In order to this dra-
matic event may happen, we observed that the total GATA-1 decrease was
accompanied by a drastic knock-down of GATA-1n variant and imbalance ratio
in favor of low levels of GATA-1s transcript. However, although the prognostic
significance of how GATA-1 isoform ratio affects the worse overall survival is
still unclear because of the limited and heterogeneous sample size, we report
that, following total GATA-1 decreased expression, the persistence of GATA-
1s transcript, even at low levels, was associated to considerable increase of
WT1 expression levels. According to our in vitro transfection data, relapse was
found associated with a WT1 isoform ratio strongly unbalanced in favor of
+KTS (Figure 1).

Summary / Conclusion: We can hypothesize that GATA-1 level and the sub-
sequently variants displacement in favor of GATA-1s could be the trigger for the
activation of WT1 expression, particularly of +KTS isoform. GATA-1 and WT1
evaluation has been performed on peripheral blood samples instead of bone
marrow samples, as commonly reported. This approach is certainly less inva-
sive and traumatic as compared to bone marrow aspirate, and can reduce
monitoring intervals in the course of follow-up. Further studies need to be per-
formed in order to clarify the genetic and epigenetic mechanisms underlying
the regulation of GATA-1 isoform ratio responsible of the phase of relapse on
a larger cohort of DS and non-DS patients. This would allow to contribute to
clarify process of the leukemic transformation and could eventually pave the
way to novel therapeutic tools.

B1428
ANALYSIS OF BONE MARROW CD34(+) SUBPOPULATIONS BY FLOW
CYTOMETRY IN PATIENTS WITH MYELODYSPLASTIC SYNDROMES 
N Gardikas1, E Konsta1, M Vikentiou1, V Kapsimali1, C Kontos2, E Ioannidou1,
C Oikonomopoulou1, M Atta1, N Papanikolaou1, A Bouhla1, S Papageorgiou1,
M Stamouli1, G Dimitriadis1, V Pappa1*
1Second Department of Internal Medicine and Research Institute, Attikon Uni-
versity Hospital, 2Department of Biochemistry and Molecular Biology, Univer-
sity of Athens, Athens, Greece
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Background: Myelodysplastic syndromes (MDS) comprise a heterogeneous
group of haematopoietic stem cell (HSC) clonal disorders characterized by dys-
plasia and ineffective haematopoiesis. But while it is assumed that MDS is a
“stem cell disease”, hard evidence for this claim is still lacking, and stem and
progenitor alterations in MDS patients have not yet been defined.
Aims: Aim of the study was to determine the frequency of CD34+ populations
(in different maturation stages) as well as CD133 (primitive cell marker) and
CD96 (putative marker of myelodysplastic stem cell) expression in CD34+ sub-
populations, in patients with MDS.
Methods: Bone marrow specimens of 24 patients with MDS and 6 healthy indi-
viduals (as control group) were studied using 5-color multiparameter flow cytom-
etry. Patients were classified according to a) WHO as RCMD (n=10, 42%),
RARS (n=1, 4%), RAEB 1 (n=4, 17%), RAEB II (n=7, 29%), del 5q (n=1, 4%)
and CMML (n=1, 4%) and b) IPSS as low and intermediate-1 risk group (n=15,
62%) and intermediate-2 and high risk group (n=9, 38%).
CD34+ subpopulations were determined using the primitive cell marker CD90
(CD34+/CD90+ and CD34+CD90-). Our analysis included: a) investigation of
the relative frequency of CD34+ subpopulations within each group and b) com-
parison of the prevalence of different CD34+ subpopulations between different
groups.
Results: a) There was a statistically significant prevalence of CD34+CD90-
compared to CD34+CD90+ subpopulation within all groups: patients (P<0,001),
controls (P=0,027), low and int-1 group (P=0,001), int-2 and high risk (P=0,008),
RCMD (P=0,005) and RAEB 2 (P=0,018). The addition of CD133 expression
in this analysis did not alter the results. b) 1. Both subpopulations CD34+CD90+
and CD34+CD90- had a significant prevalence in both the high risk vs low risk
and high risk vs control groups. 2. The expression of CD34+CD90-CD133+
subpopulation was significantly higher in high risk vs low risk and high risk vs
control groups. 3. Although there was no difference in the expression of sub-
populations CD34+CD90+ and CD34+CD90- between different group of
patients, the co-expression of CD96 differentiated the results as the prevalent
subpopulation in the high risk group was CD34+CD90-CD96+ cells and in the
low risk group was CD34+CD90+CD96+ cells.
Summary / Conclusion: Even though HSC dysfunction is presumed in MDS,
the exact nature of quantitative and qualitative alterations is unknown. In the
present study we found that the most prevalent HSC subpopulation with high
expression of CD133 and CD96, especially in patients with higher risk MDS, is
the most mature CD34+CD90-. It is a challenge to investigate a number of
parameters that might reveal that these cells play an important role in MDS
pathogenesis.

B1429
COMPOSITION OF BONE MARROW SUBPOPULATIONS ANALYZED BY
FLOW CYTOMETRY REVEALS DIFFERENCES BETWEEN PEDIATRIC
APLASTIC ANEMIA AND REFRACTORY CYTOPENIA
M Nováková1*, M Suková2, T Kalina2, V Pelková2, V Campr3, E Vodičková4, O
Zapletal5, J Blatný5, Z Zemanová6, J Trka2, J Starý2, O Hrušák2, E Mejstříková2
12nd Faculty of Medicine, Charles University in Prague, 2Department of pae-
diatric haematology and oncology, 3Department of Pathology and Molecular
Medicine, 2nd Faculty of Medicine, Charles University in Prague and Universi-
ty Hospital Motol, 4Department of Clinical hematology, University Hospital Motol,
Prague, 5Department of Clinical Haematology, Children’s University Hospital,
Brno, 6Center of Oncocytogenetics, Institute of Clinical Biochemistry and Lab-
oratory Diagnostics, General University Hospital and 1st Faculty of Medicine,
Charles University in Prague, Prague, Czech Republic

Background: Aplastic anemia (AA) is a disease with immunological pathogen-
esis. Refractory cytopenia of childhood (RCC), the most common subtype of
MDS in children, is regarded as a clonal disease. Typically RCC is character-
ized by hypoplastic bone marrow (BM). Immunological mechanisms play a role
in at least part of RCC patients. Evaluation of composition of BM populations
by flow cytometry (FC) might be challenging since detailed knowledge about
physiological composition in childhood is limited.
Aims: Our aim is to characterize BM by FC in AA and RCC with the focus on
T cells and to define reference composition of subpopulations in physiological
bone marrow.
Methods: We measured BM samples by FC in 34 AA patients (median age
10.3, 1.1-18y) and 26 RCC patients (median age 11, 4.2-18y) diagnosed in
2005-2013. We analyzed granulocytes, lymphocytes, precursors CD34pos,
CD117pos, B cells including evaluation of immature CD10pos cells, T cells
(CD3pos4pos, CD3pos8pos) including activation status by HLA DR expression.
We also analyzed follow-up BM samples to evaluate changes following
immunosuppression (IST). We established 2 reference categories: BM samples
from patients examined within staging of solid tumor and a healthy donor (group
A, 28 patients, median age 2.6, 0-17y) and patients at least 2 years after stem
cell transplantation (group B, in total 22 patients, median age 11, 2.6-23y). For
the aim of detailed characterization of T cells we introduced new polychromat-
ic panel including markers describing T cell subsets (CD3, CD4, CD8), activa-
tion (CD57, HLA DR), cytotoxic function (Granzyme B, Perforin) and distribu-
tion from naive to memory stage (CD28, CD27, CD45RA). We measured >300
samples including 6 AA and 5 RCC paired samples before and after IST to
evaluate differences in T cell composition.

Mann-Whitney test was used for statistical analyses (P<0.05 for all bellow men-
tioned results).
Results: Comparing both reference categories, we found higher percentage of
lymphocytes and precursors CD34pos and CD117pos in patients in group A. We
observed higher percentage of lymphocytes, B cells and precursors in control
patients younger than 1 year. Proportion of CD8pos T cells out of all T cells and
their activation was higher in patients older than 5 years. 
Patients with AA have significantly higher number of lymphocytes compared to
RCC and all reference samples. RCC patients have also higher percentage of
lymphocytes compared to all reference samples. When RCC was compared to
group A only the difference was not significant. Total B cells were significantly
decreased in RCC compared to AA and reference group, however in both AA
and RCC proportion of immature CD10pos B cells was significantly decreased.
Following IST CD10pos B cells tended to increase in the majority of treated
patients. Precursors CD34pos and CD117pos were decreased in both AA and
RCC, but in AA patients they were significantly lower compared to RCC. T cells
were increased in both AA and RCC patients, but significantly higher activation
of cytotoxic T cells we observed only in AA. By T cell-oriented panel we found
decrease of activated CD8pos T cells together with increase of naive
CD8pos27pos28pos45RApos cells in AA patients with good response to IST.
Summary / Conclusion: We found reproducible differences in composition of
BM populations analyzed by FC in AA and RCC patients. Decreased percent-
age of precursors and increased number of lymphocytes was present in both
RCC and AA patients. It is important for analyses of BM composition to define
control samples, which match also age characteristics. 

Supported by GAUK23010, MHCZ for conceptual development 00064203 Uni-
versity Hospital Motol, GAČR P301/10/1877, UNCE 204012

B1430
PERFORMANCE CHARACTERISTICS OF CONSENSUAL APPROACHES
FOR SMALL AND MINOR PAROXYSMAL NOCTURNAL HEMOGLOBIN-
URIA CLONE DETERMINATION BY FLOW CYTOMETRY
I Marinov1*, M Kohoutová1, V Tkáčová1, A Pešek1, J Čermák1, P Cetkovský1
1Institute of Hematology and Blood Transfusion, Prague, Czech Republic

Background: Comparison of individual approaches for paroxysmal nocturnal
hemoglobinuria (PNH) clones evaluation by flow cytometry (FCM) as described
in the 2010 international clinical cytometry society (ICCS) guidelines has not
been reported in literature.
Aims: To rule out the influence of different consensual approaches and strate-
gies for small and minor PNH clone evaluation by flow cytometry on final results,
thus leading to consistant interlaboratory variabilty
Methods: We analyzed the performance characteristics of 4, 5 and 6 color
protocols for white blood cell (WBC), one and two color protocols for red blood
cell (RBC) evaluation for different target PNH clones and compared results
from routine PNH patient analysis.
Results: Coefficient of variation (CV) for precision / reproducibility analysis
ranged from 0.67 % / 1.49 % to 2.56 % / 3.09 % for granulocytes, from 0.93 %
/ 3.09 % to 7.76 % / 12.06 % for monocytes and from 0.41 % / 4.73 % to 6.53
% / 5.1 % for RBCs. Linear regression analysis revealed excellent correlation
(r = 0.99 %), Wilcoxon ranks test showed no statistically significant differences
(P> 0.05), Bland-Altman analysis demonstrated performance agreement with
mean bias ranging from 0.02 to 2.2.
Summary / Conclusion: Our results confirmed very good performance char-
acteristics for precision and reproducibility analysis, excellent correlation and
favorable agreement between protocols, underlining the crucial role of optimal-
ly selected glycophosphatidylinositol (GPI)-specific reagents and appropriate
conjugates and secondary role of the number and type of gating reagents,
tubes per test and corresponding gating strategy. With respect to this, report-
ed high interlaboratory variability is considerably related to incorrect perform-
ance and /or insufficient experience with PNH testing by flow cytometry.

B1431
DIAGNOSIS AND MONITORING OF PAROXYSMAL NOCTURNAL HEMO-
GLOBINURIA BY MULTIPARAMETER FLOW CYTOMETRY. OPTIMIZATION
OF PROTOCOLS BASED ON CD59, CD55 AND FLAER
P Beneit1*, A Mauricio1, F Tarín1, M García1, E Mora1, M Fernández1, S
Salazar1, F De Paz1, J Verdú1, D Borrego2, J Fernández3, A Acedo4, J Verdú1
1Hematology, Hospital General Universitario de Alicante, 2Hematology, Hospi-
tal General Universitario de Elda, 3Hematology, Hospital Universitario de San
Juan, 4Hematology, Hospital de la Vega Baja, Alicante, Spain

Background: Paroxysmal nocturnal hemoglobinuria (PNH) is a clonal disease
of stem cells due to a somatic mutation in the PIG-A gene (Phosphatidil inosi-
tol glycan class A, cr. Xp22.1).
Aims: 1. Screen our reference population as recommended by Parker et al 
2. Investigate the antibodies used for high sensitivity studies. 3. Quantify the
size of the PNH clone and provide data of outcome and complications. 4. Mon-
itor the clone and perform the tracing of patients.
Methods: 1. Review of results and clinical data of 457 studies (January 2009-
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December 2012) in the reference area that includes different hospitals: Ali-
cante, Andalusia and the Balearic Islands). 2. Study of the discrimination abil-
ity of the different antibodies used (FLAER Alexa488, CD24 APC H7,
CD55/DAF APC, CD59/MIRL FITC and CD16 V450). 3. Study of sensitivity
and specificity of our panels using dilution techniques in peripheral blood and
bone marrows of healthy controls. 4. For the high sensitivity study, 100 patho-
logical events are measured on an acquisition of 100,000 events (sensitivity
1/1000).
Results: 1. Detection of 7.7% positive cases (3.5% clinically symptomatic) 
2. The detection rate has increased significantly since the use of FLAER, which
is higher discriminatory than other antibodies 3. The FLAER express similar
intensity in myelocytes, metamyelocytes, granulocytes and monocytes, and
discriminates better than CD55 and CD59
Summary / Conclusion: ·  Approximately, 7-8% of patients, presenting at
least one criterion of suspicion, have a detectable PNH clone. The effective-
ness of the study is very different according to the clinical criteria considered;
systematic screening remains controversial in patients with isolated cytopenias
or thrombosis, with no evidence of hemolysis or hemoglobinuria. FLAER
increases the sensitivity of the technique and avoids errors arising from the
study of immature granulocyte series. FLAER allows the joint analysis of the
entire population granulomonocytic in AA or MDS cases with low cellularity. The
use of CD55 and CD59 allows to identify better intermediate expression clones
and possibly to refine the hemolytic power and thrombotic risk in each individ-
ual case. Monitoring is essential in patients with small clones HPN/AA, espe-
cially in the regeneration phase (possible recuperation at the expense of PNH
clone).

B1432
ASSESSMENT OF RESPONSE TO RECOMBINANT ERYTHROPOIETIN IN
LOW GRADE MYELODYSPLASTIC SYNDROME
D O’Toole1*, P Kennedy1, P Thornton1, J Quinn1, P Murphy1
1Haematology, BEAUMONT HOSPITAL, Dublin, Ireland

Background: Ineffective erythropoiesis is characteristic of patients with low
grade myelodysplastic syndrome (MDS), such as refractory cytopenia with
multi-lineage dysplasia (RCMD) and refractory cytopenia with multi-lineage
dysplasia and ring sideroblasts (RCMD-RS). Such patients may also have
functional iron deficiency, contributing to hepcidin suppression and iron over-
load (Murphy PT et al, BJH, 2009:144;451).
Aims: To assess the effect of recombinant erythropoietin (R-EPO) on meas-
ures of ineffective erythropoiesis and iron metabolism in patients with low grade
MDS and anaemia.
Methods: In 19 patients with low grade MDS (RAMD, n=15; RSMD, n=4) start-
ing on R-EPO (darbepoetin alfa 150ug SC weekly) for anaemia (haemoglobin
(Hb) < 10g/dl), we measured CBC, iron parameters and serum levels of EPO,
hepcidin 25, tumour necrosis factor-alpha (TNF), growth differentiation factor-
15 (GDF-15) and vascular endothelial growth factor (VEGF) prior to starting R-
EPO and 8-12 weeks later.
Results: Pre R-EPO blood results showed a negative correlation between
serum EPO and serum GDF-15 (P=0.0039), whilst serum hepcidin levels neg-
atively correlated with serum ferritin levels (P=0.01) and positively with total iron
binding capacity (TIBC) (P=0.02). Patients with a satisfactory Hb response to
R-EPO (n=12) had pre serum EPO levels significantly lower than non respon-
ders (n=7) (P=0.019). Responders also had higher serum GDF-15 levels,
although not reaching statistical significance. Comparing blood results pre R-
EPO and after 8-12 weeks of R-EPO, no statistical difference was found in iron

parameters, hepcidin 25, TNF, GDF-15 and VEGF. Analysis of blood results tak-
en after 8-12 weeks of R-RPO therapy continued to show a negative correla-
tion between serum EPO and serum GDF-15 (P=0.032). In addition, post R-
EPO Hb correlated negatively with serum iron (P=0.014), transferrin saturation
(P=0.016) and ferritin (P=0.04), whilst R-EPO responders had significantly low-
er serum iron (P=0.0016), transferrin saturation (P=0.0029) and ferritin
(P=0.011) than non responders.
Summary / Conclusion: Our results suggest that MDS patients who respond
to R-EPO have more effective erythropoiesis at baseline as evidenced by low-
er serum EPO levels. The negative correlation between serum EPO and serum
GDF-1 is an unexpected finding, given the association between GDF-15 and
ineffective erythropoiesis in other blood disorders. 
R-EPO responders had significantly lower serum iron, transferrin saturation
and ferritin, suggesting that R-EPO is better able to overcome functional iron
deficiency in these patients with more efficient utilisation of iron to produce Hb.

B1433
ANALYSIS OF VB T CELL REPERTOIRE IN MDS PATIENTS
F Alfinito1*, A Palatucci2, O Vitagliano1, V Rubino2, G Giagnuolo1, G Ruggiero2,
G Terrazzano3
1Medicina Clinica e Chirurgia, 2Sienze Mediche Traslazionali, University of
Naples “Federico II”, Napoli, 3Scienze, Università della Basilicata, Potenza,
Italy

Background: Myelo Dysplastic Syndromes (MDS) are clonal disorders char-
acterised by ineffective haematopoiesis and development of Acute Myeloid
Leukemia (AML). International Prognostic Scoring Systems (IPSS) define MDS
prognostic groups, according with AML risk but a need for improvement in diag-
nostic/therapeutical procedures is largely recognised. Several data suggest
the involvement of immune-selection for the emergence, expansion and dom-
inance of dysplastic clones in a sub-group of MDS. In these patients an altered
immune-tolerance control could be involved in abnormal clones selection and
in AML progression. We found that Treg levels and CD54 expression on cyto-
toxic T cells in Bone Marrow (BM) identify a distinct subgroup of MDS patients
in which it is possible to hypothesise that defective tolerance control plays a
role in the selection of the dysplastic precursors likely fostering their AML pro-
gression. 
Aims: This study is addressing the hypothesis that BM Treg levels and CD54
expression on CD8 T cells, by us previously associated with the occurrence of
immune derangement in MDS, might provide useful tools to validate the occur-
rence of immune-pathogenesis in a subgroup of patients. These criteria are
hypothesised to likely represent valuable predicting elements for clinical
response to immune-modulating therapeutical approaches in MDS. In order to
investigate on such issue we are focusing the analysis of T cell repertoire in
BM and peripheral CD4 and CD8 lymphocytes of the patients, categorised
according to IPSS as well as their immunological BM profile.
Methods: Eleven MDS patients, grouped according to IPSS criteria (4 Low; 4
Int-1; 2 Int-2; 1 High) have been further categorised according to their immune
profile in BM. In this patients T cell repertoire has been analysed by using flow
cytometric VB typing on CD4 and CD8 T lymphocytes. The analysis has been
always performed in peripheral blood as well as in BM samples.
Results: Our preliminary data showed in all the Low/Int-1 Risk patients the
occurrence of multiple VB expansions in both CD4 and CD8 T lymphocytes.
When comparative evaluation of the VB expansions was performed between
peripheral blood and BM, only one preferential BM expansion was demonstrat-
ed in CD8 effectors in all the patients analysed. This expansion was never
accompanied by concomitant skewing of the CD4 population bearing the same
VB specificity. None of the Int-2/high Risk patients showed a preferential BM
expansion in CD8 effectors in comparison with peripheral blood where multi-
ple VB expansions were observed in CD4 T cells.
Summary / Conclusion: Our preliminary results indicate that peripheral
blood/BM comparison of VB repertoire in CD4 and CD8 T cell effectors identi-
fies specific single expansions of CD8 repertoire in Low/Int-1, but not in the Int-
2/High MDS patients. Comparative analysis of the results obtained in the
patients grouped according to their BM immune-profile (Treg levels and CD54
expression on CD8 T cells) will be further discussed.
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Myelodysplastic syndromes and bone marrow fail-
ure syndromes incl. PNH - Clinical
B1434
PAROXYSMAL NOCTURNAL HAEMOGLOBINURIA CLONE IN APLASTIC
ANAEMIA PATIENTS AT THE BEGINNING OF DISEASE AND IN REMIS-
SION
Z Fidarova1*, E Mikhailova1, S Lugovskaia2, E Naumova2, M Pochtar’2, I Gal-
ceva3, D Kisilichina2, I Shitareva3, LKuzmina1, E Parovichnikova1, V Savchenko
3
1chemotherapy of hemoblastoses and bone marrow transplantation, Research
Center of Hematology of Russian Ministry of Health, 2Russian Medical Acade-
my of Postgraduate Education , 3Research Center of Hematology of Russian
Ministry of Health, Moscow, Russian Federation

Background: The first results have been published and they show that the fre-
quency of the Paroxysmal Nocturnal Haemoglobinuria (PNH) clone detection
at Aplastic Anaemia (АА) can vary between 30 and 70%, and at that the exis-
tence of the minor PNH clone at the patients can be a favorable prognostic index
induced by the Immunosuppressive Therapy (IST).
Aims: to detect the PNH clone at АА patients at different stages of desease
and to reveal its’ influence on the IST effectiveness. 
Methods: 36 patients with severe and very severe AA (SAA/VSAA) who
received combined IST with antithymocytic globulin (hATG) and cyclosporin A
(CsA) have been included into the study. Меdiane age - 23 years (16-54). 2 of
the patients undergone the аllogenic bone marrow transplantation (alloBMT). 
All 36 patients were divided into 2 groups. The 1st one included de novo AA
patients(n=22); the 2nd group – AA patients in complete remission (CR) after
IST (n=14). The median remission duration was 3 years (2-6 y). The results of
the de novo AA treatment (1st group) were evaluated at 6 and 12 months from
the start of IST. We used the flow cytometry (Becton Dickinson (BD) FACS
Canto II and Beckman Coulter (BC) FC 500) to evaluate the PNH clone. Periph-
eral blood samples were analyzed with antibodies CD45(BD), CD15(BD),
CD64(BD), CD235a(BC), GPI-tying antibodies CD59 (Invitrogen), CD14(BC),
CD24(BC) and FLAER (Cedarlane). Minor PNH clone was detected when the
size of the clone did not exceed 1%.
Results: The PNH clone was found in 13 patients among 22 (59%) from 1st
group. The minor clone was found in 3 patients, in 10 patients the clone size is
exceed 1%. Median (Me) clone size on the Red Blood Cells (RBC: type II + type
III) was 0,9% (0,1-1,5%), Granulocytes (GR) - 11,3% (0,1- 27,6%), Monocytes
(Mon)- 23,2% (0,3-97,3%). 6 SAA/VSAA patients (46%) with the PNH clone
(n=13), showed a complete remission at 6 months from the therapy beginning;
4 patients (30%), including 3 patients with the minor PNH clone, showed par-
tial remission; in 1 patient remission was not achieved even 12 months of treat-
ment. But regardless CR, PNH clone persisted in all patients. It worth to note,
that PNH clone disappeared after allo-BMT (n=2).
Only in 3(33%) of 9 de novo AA patients with no PNH clone partial remission
was obtained at 6 months. The other patients were still on the treatment.
In the 2nd group the PNH clone was detected in 10 cases from 14 (71%), only
4 of them had a minor clone. The Me of PNH clone size on RBC -2,4% (0,1
to3,6%), Gr – 74,2% (0,4-81%), Mon - 13,5% (0,1-20%)
Summary / Conclusion: The PNH clone has been detected in more than 50
% of de novo SAA/VSAA patients. The disease was characterized by pancy-
topenia and aplasia of the bone marrow without visible signs of intravascular
hemolysis. In our study we observed the best IST response at 6 months in
SAA/VSAA patients with the PNH clone (46% CR), but even in CR PNH clone
persisted.

B1435
APPLICATION OF INTERPHASE FLUORESCENCE IN SITU HYBRIDIZA-
TION IN MYELODYSPLASTIC SYNDROMES AND THE ASSOCIATION
WITH CLINICAL FEATURES
M Xu1*, M Hou1, J Peng1
1Hematology, Qilu Hospital of Shandong University, JINAN, China

Background: Among patients with primary myelodysplastic syndromes (MDS),
about 30-50 % acquired clonal chromosomal abnormalities. The chromosomal
abnormalities have prognostic value, can be applied to risk factor calculation.
Most of the chromosomal abnormalities are detected by conventional cytoge-
netic (CC) analysis. However, complex abnormalities were difficult to accurate-
ly identify by CC. Presently, multiplex fluorescence in situ hybridization (M-
FISH), which uses fluorescent probes that bind to those parts of the chromo-
some with high degree of sequence complementarity to detect and localize the
specific DNA sequences alteration, was applied to clarify complex karyotypes
and occult defects, such as monosomy7, trisomy8, deletions of the long arm of
chromosome 5 or of chromosome 7.
Aims: We performed the clinical trial in 100 cases to investigate the genetic
basis in MDS patients and its relationship with clinical features and prognosis
of MDS. Differences with two methods, CC and FISH, were determined sepa-
rately in the abnormalities rate and estimated international prognostic scoring
system (IPSS). The findings will provide a rational choice for detection of MDS

chromosomal abnormalities.
Methods: All patients (60 males and 40 females aged from 12 to 82 years old)
included in this study were diagnosed with MDS or MDS-Acute Myeloid
Leukemia (AML), Criteria for diagnosis were made according to French–Amer-
ican–British (FAB) classification and were reviewed for application of World
Health Organization (WHO) classification. With the application of sequence-
specific DNA probes, interphase fluorescence in situ hybridization (I-FISH), is
applied on bone marrow cells to detect del(5q33) (CSF1R� EGR1); -
5(D5S23,D5S72); 7q31(D7S486, D7S522); 7p11-q11(CSP7);
20q12(D20S108); +8(CSP8) and –Y. Chromosome studies were carried out
on bone marrow cells with a Trypsin–Giemsa banding technique. The thresh-
old was established using 10 specimens of health controls. Data were analyzed
with Spearman Rank Correlation to evaluate the correlation between positive
rate detected with probes and the clinical factors. Paired T test was carried to
assess the difference of (IPSS) estimated by I-FISH and CC. (P�0.05) All of
the patients involved had signed the informed consents.
Results: Chromosomal abnormalities were identified in 27% of with CC, com-
pared to 56% with a method of FISH (P=0.002). Of the 56 cases with any abnor-
mal finding, 25 (44.6%) were identified only by FISH. The proportion of IPSS
categories also varied with different methods, especially intermediate-1 and -
2. CC and FISH calculated the percentage of intermediate-2 as 19.5% and
50.5%, respectively. And there is link between genetic aberration and clinic
pathologic characteristic. Correlation analysis indicated del(5q31) and leukope-
nia were negatively correlated; abnormality in chromosome 7 had relevance
with the level of alanine aminotransferase (ALT); del(20q) was related to sev-
eral clinical features, such as leukopenia, reduced vitamin B12 and ferritin.
Summary / Conclusion: CC plays an important role in the classification of
MDS by current World Health Organization criteria. However, it may be limited
when insufficient numbers of metaphase cells are obtained or cryptic or com-
plex abnormalities, while FISH is a suitable method to complement the limita-
tion. It is more rapid and sensitive to refine chromosome aberrations in MDS.
Some of specific detection for genomic features of MDS was proved to be cor-
relative with its clinic pathologic characteristics and the prognosis, but large-
scale and long-term follow-up researches were in need to verify the correlation.

B1436
A PHASE4, OPEN-LABEL STUDY TO EVALUATE THE PHARMACOKINET-
ICS (PK) OF SUBCUTANEOUS (SC) AZACITIDINE IN TAIWANESE SUB-
JECTS WITH HIGHER-RISK MYELODYSPLASTIC SYNDROMES (MDS)
E Laille1*, W Chou2, S Yeh3, Q Dong1, S Songer1, C Beach1
1Celgene Corporation, Summitt, United States, 2National Taiwan University
Hospital, Taipei, 3China Medical University Hospital, Taichung, Taiwan

Background: PK evaluations of SC azacitidine (AZA) indicate rapid AZA
absorption. Mean maximum observed plasma concentration (Cmax) is 650
ng/mL; median time to Cmax (Tmax) is 0.5 hours post-dose; mean area under
the plasma concentration-time curve from time zero to infinity (AUC0-∞) is ~1000
ng*hr/mL; mean terminal elimination half-life (t1/2) is 1.6 hours, mean apparent
clearance (CL/F) is 175 L/hr, and mean apparent volume of distribution (Vd/F)
is 410 L (Garcia-Manero, 2011). There is high intersubject variability for all PK
parameters. Most AZA PK data have been collected from studies with Cau-
casian subjects with hematologic malignancies, although a phase I/II study
showed the PK profiles of SC AZA in Japanese subjects with MDS and Cau-
casian subjects were comparable (Uchida, 2011). PK analysis of SC AZA has
not been previously performed in Taiwanese subjects with MDS. 
Aims: To characterize the steady-state PK of SC AZA during a single treatment
cycle in Taiwanese subjects with higher-risk MDS; and to compare AZA PK in
these subjects to AZA PK in a historical cohort of primarily Caucasian subjects
from North America with MDS, AML, or CMML (Garcia-Manero, 2011).
Methods: Taiwanese subjects received SC AZA 75 mg/m2/d x 7d. Blood sam-
ples were collected prior to dosing on Days5,6, and 7 and post-dose on Day 7
at 0.25, 0.5,1,2,3,4,6, and 8 hrs. In the historical study, North American subjects
also received SC AZA 75 mg/m2/d x 7d; blood samples were collected before
dosing on Day 7 and post-dose at 0.25, 0.5,1, 1.5,2, 2.5,3, 3.5,4,6, and 8 hrs. AZA
plasma concentrations were determined using a validated high-performance liq-
uid chromatography/tandem mass spectrometric method. Using non-compart-
mental methods, the following PK parameters were calculated: Cmax, Tmax,
AUC0-t, AUC0-∞, t1/2, CL/F, and Vd/F.
Results: Twelve Taiwanese subjects were studied: 58% were male (n=7);
mean±SD age was 58±10 yrs; 11 subjects had IPSS Int-2 or High-risk MDS and
1 subject had IPSS Int-1 risk MDS. In the historical cohort (N=43), 81% were
male (n=35), mean age was 69±12 yrs; and 30 subjects had MDS (n=13 IPSS
Int-2 or High; n=16 IPSS Low or Int-1; n=1 missing IPSS), 10 had AML, and 3
had CMML. In both Taiwanese and North American subjects, high intersubject
variability (large %CV) was observed for AZA exposure. Pre-dose AZA plasma
concentrations were below the limit of detection indicating no AZA accumula-
tion following multiple-dose administration. For Taiwanese and North American
subjects, mean AZA plasma concentrations vs. time profiles were similar in
shape with overall higher concentrations observed in North American subjects,
except for Cmax. AZA was rapidly absorbed reaching median (min, max) Tmax
within 0.25 hr (0.25, 0.50) and 0.50 hr (0.17, 1.00) post-dose, for Taiwanese and
North American subjects, respectively. Subsequently, mean concentrations
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declined in an apparent multiphasic manner. For AUC0-∞, t1/2, CL/F, and Vd/F
parameters, the ranges of values observed in the 12 Taiwanese subjects were
within the ranges of values observed in North American subjects. Cmax ranges
in Taiwanese and North American subjects differed; however, overall AZA expo-
sure (AUC) was within the same range in both groups.
Summary / Conclusion: The AZA PK profile and all PK parameters obtained
in Taiwanese subjects with MDS except Cmax were within the range of the PK
profile and PK parameters obtained from North American subjects with MDS
or other hematologic malignancies. Evaluation of the safety and efficacy of SC
AZA in Taiwanese subjects is currently underway.

B1437
CIRCULATING FETUIN-A/Α2HS-GLYCOPROTEIN LEVELS IN MYELODYS-
PLASTIC SYNDROME
M Dalamaga1, A Lekka2, M Triantafilli2*, J Chamberland3, K Karmaniolas4, A
Dionyssiou-Asteriou1, C Mantzoros3
1Clinical Biochemistry, University of Athens, School of Medicine, Attikon Gen-
eral University Hospital, 2Laboratory of Hematology, NIMTS Hospital, Athens,
Greece, 3Endocrinology, Diabetes and Metabolism, Beth Israel Deaconess
Medical Center, Harvard Medical School, Boston, United States, 4Internal Med-
icine, NIMTS Hospital, Athens, Greece

Background: Excess weight is now considered to be a risk factor for many
types of cancer, including leukemia and lymphoma. Indeed, a strong correla-
tion of excess body weight with insulin resistance (IR), characterized by hyper-
insulinemia has been well documented. Also, there is evidence that IR is impli-
cated in several malignancies related to obesity. Fetuin-A, also known as α2HS-
glycoprotein, a hormone synthesized mainly in the liver, could cause IR via
inhibiting insulin signaling, modulate adipocyte function by downregulating
adiponectin expression and interact with various growth factors influencing
tumor initiation and progression.
Aims: In thiscase-control study, we explored the potential role of fetuin-A in
association with insulin and adiponectin, all potential mediators of the effects
of obesity on IR, in relation to MDS risk taking into account body mass index
(BMI), height, weight, family history of lymphohematopoietic cancer (LHC) and
smoking history. 
Methods: Blood samples were collected from 101 cases with incident, histo-
logically confirmed primary MDS, and 101 hospital controls, admitted for non-
neoplastic and non-infectious conditions, matched on gender, age and
year/month of diagnosis (±1 month) between 2004 and 2007. Serum insulin and
adiponectin were determined by radioimmunoassay. Serum fetuin-A levels
were measured using an enzyme linked immunosorbent assay (Biovendor
R&D) with a sensitivity of 0.35 ng/mL. The statistical analysis of the data was
performed using IBM-SPSS® version 20 for Windows statistical software pack-
age. 
Results: MDS patientspresented significantly higher height and weight than
control subjects (P<0.001), while differences of BMI were only of borderline sig-
nificance (P=0.12). Serum fetuin-A and insulin were significantly higher in
patients than in control participants (P=0.04 and P=0.005 respectively).Serum
fetuin-A levels were not significantly different in MDS subtypes, IPSS cate-
gories and karyotype (P>0.05). There was statistically significant evidence that
elevated serum fetuin-A levels expressed by control-defined quartiles were
associated with increased risk for MDS, before and after adjusting for age,
gender, date of diagnosis, BMI, family history of LHC, smoking history, serum
insulin and adiponectin (p value for linear trend=0.03). Stratifying by BMI
revealed that mainly among overweight/obese subjects, those with elevated
fetuin-A levels presented a higher risk of MDS after adjustment with MDS risk
factors and hormones (for fetuin-A: OR=1.006, 95% C.I. 0.99-1.013, P=0.07
though not significant at α=0.05). 
Summary / Conclusion: The interplay of elevated serum fetuin-A levels,
hypoadiponectinemia and hyperinsulinemia is associated with higher risk of
MDS particularly amid overweight/obese individuals, a finding with potential pre-
ventive and clinical implications. Weight loss and physical activity could
decrease fetuin-A attenuating thus IR. Pharmacologic agents such as full and
selective PPAR-γ agonists that decrease fetuin-A levels could be at the fore-

front of future therapeutic modalities for obesity-linked malignancies, including
MDS. Additional research is needed to elucidate the mechanisms underlying
the associations of fetuin-A and insulin with the risk of myelodysplasia and
leukemogenesis.

B1438
STRIKING HEMATOLOGICAL ABNORMALITIES IN PATIENTS WITH
MICROCEPHALIC OSTEODYSPLASTIC PRIMORDIAL DWARFISM TYPE II
MAY INDICATE A POTENTIAL ROLE OF PERICENTRIN GENE IN
HEMATOPOIESIS
S Unal1*, M Cetin1, Y Alanay2, K Boduroglu2, E Utine2, E Kilic2, Y Ozsurekci1,
F Gumruk1
1Hacettepe University Division of Pediatric Hematology, 2Hacettepe Universi-
ty Department of Genetics, Ankara, Turkey

Background: Microcephalic osteodysplastic primordial dwarfism (MOPD II) is
among the rare etiologies of dwarfism with similarities to Seckel syndrome.
Seckel syndrome is well-known to have various associated hematological
abnormalities, however the hematological findings of MOPD II patients are
very limited.
Aims: To figure out the hematological characteristics of MOPD II patients.
Methods: A series of 8 patients from 7 unrelated families who were diagnosed
with MOPD II syndrome by clinical evaluation were further genetically tested
for pericentrin mutations. Case 3,5,7 had one visit. The patients were designat-
ed to have leukocytosis or thrombocytosis if they had persistently (excluding
case3,5,7) high levels for age at multiple visits without any other cause. None
of the patients had any symptom or sign of infection at work-up. The cas-
es1,2,4,6 were screened for iron deficiency and were found to have normal iron
status. Case 4 was also evaluated with bone marrow aspiration as well in order
to understand the etiology of leukocytosis.
Results: All of the patients were found to have pericentrin mutations. Of the 8
patients with MOPD II, the mean age at assesment was 58.0±46.3 months (6-
144 months and male:female ratio was 3:5. There was consanguinity between
parents in 7 (87.5%) of the patients. Case 1 and 2 were siblings from same par-
ents, whereas other patients were not related.
The hematological evaluation revealed leukocytosis in 6 (75%), thrombocyto-
sis in 7 (87.5%) and anemia in 2 (25%). In 5 patients (62.5%) leukocytosis and
thrombocytosis were concomitantly found, whereas in others either one was
present. The mean hemoglobin level of the group was 11.8±1.4 g/dl (10-14.2);
the mean WBC count and platelet counts were 22.6±10.5 x109/L (13.1-44.2)
and 521.0±133.3 x109/L (285-668), respectively.
Case4, who had higher leukocyte counts was also evalauted with bone mar-
row aspiration, which revealed cellular bone marrow with 36% lymphocytes,
24% normoblasts, 12% metamyelocytes, 13% neutrophils, 6% monocytes, 4%
eosinophils and 1% stab, with a myeloid/erythroid ratio of 1.08. No blasts were
detected in the peripheral blood and the bone marrow aspirate. Immunologi-
cal status of this patient was also evaluated and no cellular or humoral defects
were detected. During the follow-up for 60 months, leukocytosis, thrombocy-
tosis and anemia persisted. Case 6 developed moyamoya disease and recur-
rent stroke and managed with low molecular weight heparin followed with
aspirin prophylaxis.
Summary / Conclusion: MOPD II was mapped to 21q22.3 and biallelic muta-
tions in the pericentrin gene were shown to underlie the etiology. Pericentrin is
an integral protein of the centrosome that serves as a multifunctional scaffold
for anchoring various proteins and protein complexes.Depletion of PCNT has
been shown to cause apoptosis leading to dwarfism in MOPD II, whereas over-
expression has been shown to induce cell death in hematopoetic progenitor
cells via mitotic defects and anuploidy, in addition to the role of overexpression
of pericentrin in solid tumors and AML. The high leukocyte and thrombocyte
counts in MOPD II patients may be related to the different functions of pericen-
trin in various cell types. In conclusion, upto our knowledge and according to
the literature overview hematologic abnormalities including leukocytosis, throm-
bocytosis or both are very initialy being reported in a series of patients as
accompanying characteristics of the disease, excluding 2 different previous
case reports data giving the platelet and WBC counts of their patients within
the report and were also consistent with our findings. This data may help to
understand the potential function of pericentrin gene in hematopoietic cell pro-
liferation and differentiation.

B1439
CASE SERIES OF APLASTIC ANEMIA; AN INSTITUTION BASED REVIEW
M Taj1*, S Shaheen2, U Zaidi1, R Qureshi1, T Shamsi1
1Department of Haematology & Transplantation, 2Department of Research,
National Institute of Blood Disease & Bone Marow Tansplantation, Karachi,
Pakistan

Background: Aplastic Anemia (AA) is one of the frequently encountered Bone
Marrow Failure Syndromes in Pakistan. It is idiopathic in more than 80% of cas-
es however the major identifiable causes include drugs, ionizing radiation,
chemicals and certain viruses.
Aims: We have performed a prospective data collection of patients suffering
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from AA with detailed analysis of their baseline characteristics and same char-
acteristics were compared with the control population of same physical char-
acteristics without AA.
Methods: We designed an extensive database which incorporated all detailed
baseline characteristics of patients suffering from AA and certain epidemiolog-
ical factor exposure prior to the development of AA. These parameters includ-
ed their socioeconomic details, nature of work, living conditions, exposure to
certain known industrial toxic materials. The data was analyzed on SPSS ver-
sion 17 and frequencies were determined and compared with 150 control pop-
ulation without AA.
Results: From December 2010 till December 2012, we collected detailed data
of 153 confirmed cases of Aplastic Anemia. Out of them 105 (68.6%) were
male and 48 (31.4%) were females. We also collected 150 control cases with
58 males (50.4%) and 57 females (49.7%). The mean age at the time of pres-
entation was 21 years (range 3-69 years). The urban population constituted
93(60.7%) while rural was 59 (39.3%). Overall 31.3% of patients belonged to
Karachi. Mean hemoglobin was 7.73, mean while cell count was 2.23 and mean
platelet counts were 14x1010 at the time of first visit in clinic. Very Severe AA
in 22.3%, Severe AA in 43.5% and Non-Severe AA was identified in 13.5%.
Chronic use of NSAID could be established in 23.5% of patients with AA while
5.2% in control group. Benzene exposure in 7.8% versus 0.9% of control group,
organophosphates in 20.3% while 11.3% in control population. There was no
significant difference with excessive use of fluoride, lead containing chemicals,
hair dye or microwave oven use. HLA matched Allogenic stem cell transplant
was performed in 36(23%) with complete response seen in 21(72%) cases in
past two year. 71 (48.4%) continued with supportive care therapy alone and 29
(21.2%) continued Cyclosporin alone or with ATG. 
Summary / Conclusion: There probable identifiable risk factors include use
of NSAIDS, Benzene and exposure with organophosphorous compounds. The
affect need to be further established by serum levels of theses injurious toxins
and its in-vitro effect on pleuripotent stem cells and it might contribute in dis-
ease prophylaxis in future. The overall mortality can be reduced if HLA identi-
cal donor identified (Allogenic transplant outcome 72%) and also with good
supportive care if other treatment options utilized.

B1440
POSITIVE OUTCOMES OF THROMBOSIS IN PAROXYSMAL NOCTURNAL
HEMOGLOBINURIA WITH ECULIZUMAB THERAPY
A Villegas1*, Á Urbano2, M Cuevas3, M Roncero4, B Ruiz5, R Córdoba6, F Fer-
nández7, R Toscano8, A Gaya2, A Bermejo 9, L Mardones 10, C Loureiro 11, D
Moreno 12, A Alcalá 13, S De La Iglesia 14, M Calvillo 15, M Menayo 16, A
González1, B Arrizabalaga 17
1Hematology, Hospital Clínico San Carlos, Madrid, 2Hematology, Hospital Clin-
ic, Barcelona, 3Hematology, Hospital General de Burgos, Burgos, 4Hematology,
Hospital Virgen de la Salud, Toledo, 5Hematology, Hospital de Ciudad Real, Ciu-
dad Real, 6Hematology, Hospital Infanta Sofía, Madrid, 7Hematology, Hospital
Universitario Insular de Gran Canaria, Las Palmas de Gran Canaria, 8Hema-
tology, Hospital 12 de Octubre, 9Hematology, Hospital de Fuenlabrada,
10Hematology, Hospital de Móstoles, Madrid, 11Hematology, Hospital Meixoeiro,
Vigo, 12Hematology, Hospital Infanta Margarita de Cabra, Córdoba, 13Hema-
tology, Hospital de Jaen, Jaen, 14Hematology, Hospital Dr. Negrin, Las Palmas
de Gran Canaria, 15Hematology, Hospital de Navarra, Pamplona, 16Hematol-
ogy, Hospital de Basurto, 17Hematology, Hospital de Cruces de Barakaldo, Bil-
bao, Spain

Background: Thrombotic events (TE) are the most feared complication in
paroxysmal nocturnal hemoglobinuria (PNH), accounting from 40 to 67% of
the deaths in the pre-eculizumab era. The likelihood of TE in the PNH patient
population is up to 62 times higher than in the general population. In PNH, TE
often happens despite correct anticoagulation. Eculizumab, a MoAb designed
to block complement’s C5, has proven to be safe and effective in the preven-
tion of TE in PNH.
Aims: The aims this study were to analyse the number of TE and their compli-
cations before and after initiating eculizumab on PNH patients, and its effects
on both the number and consequences of TE and the QoL of the patients.
Methods: The study reviews the medical history of a Spanish cohort of 22
patients with medical history of TE caused by PNH and their clinical course
before and after receiving eculizumab.
Results: Fourteen men and 8 women, ages between 30 and 72 (mean 52.7,
SD 12.1), were included in the study. Eight patients (36.3%) did not have a pre-
vious diagnosis of PNH before suffering their 1st TE; average time from diag-
nosis to 1st TE was 5.9 yrs (SD 5.4, range 0.2 – 15.9). In the other 14 cases
(63,6 %) the diagnosis of PNH preceded the 1st TE by 2.2 yrs on average (SD
3.3, range 0.1 – 6). The mean granulocyte clone size at diagnosis (n=13) was
73.1% (SD 21.1, range 35-100). The average number of TE per patient before
starting eculizumab was 2.1 (SD 1.3, min=1, max=7). In total, the 22 patients
presented 42 TE before eculizumab, despite the fact that all of them were under
anticoagulation prophylaxis. The most frequently affected territory was abdom-
inal (18 TE, 42.9%), out of which 9 were Budd-Chiari syndromes, followed by
brain (11 TE, 26.2%), lower extremities (9 TE, 21.4%), and atrial, dermal, reti-
nal and pulmonary (1 case each, 2.1%). The TE was venous in 35 occasions
(83.3%), and arterial in 7 (16.7%). The mean granulocyte clone size at the time

of the 1st TE (n=13) was 78.9% (SD 21.2, range 30-100). Fifteen patients
(68.2%) presented a total of 30 serious complications due to TE. Ten patients
(45.5%) presented 18 abdominal complications, including hepatomegaly (7),
splenomegaly (4), increased liver enzymes (2), jejunectomy (2), cirrhosis (1),
ascites (1) and abdominal pain (1). Eight patients (36.4%) presented 9 neuro-
logical complications, including hemiplegia (5), hemiparesia (3) and lose of
conscience and dysarthria (1). One patient presented papiledema, one varicose
veins and one dehiscence of suture in a previous surgery. Two patients died
without receiving eculizumab, a 72 year old man after hemiplegic consequences
of a sepsis by E. Coli, and a 48 year old woman after a failed allogeneic BMT.
Both patients had been under treatment with eculizumab for more than 2 years
each with good QoL. The mean follow-up (until February 26, 2013) of the
remaining 19 was 3.1 years (SD 1.9, range 0.6 – 8.1). One patient suffered a
possible pancreatic micro-thrombosis 15 days after the first infusion of eculizum-
ab, of which the patient recovered well in the next few days. None of the oth-
ers have had any TE event, and all are well and with good QoL. Eighteen of
them are still anticoagulated.
Summary / Conclusion: TE are a severe and recurring complication of PNH.
The most frequent territories are abdomen and brain, leading to severe, some-
times life-long sequelae. TE can appear with clones of any size, are difficult to
predict and are not adequately prevented with standard anticoagulation.
Eculizumab is a safe treatment for PNH that effectively prevents TE and their
complications.

B1441
DETECTION OF PNH-CLONE IN PATIENTS WITH DEPRESSION OF HEMO-
POIESIS
T Glazanova1*, Z Chubukina1, O Rozanova1, E Shilova2, S Gritsaev2, L Bub-
nova1
1laboratory of immunohematology, 2Hematology, Russian research institute of
hematology and transfusiology, Saint-Petesburg, Russian Federation

Background: Paroxysmal nocturnal hemoglobinuria (PNH) is a rare, life-treat-
ening clonal blood disorder. Its immunologic diagnostics attracts more and more
attention during the recent years as there appeared standardized flow cytomet-
ric protocols using a panel of monoclonal antibodies, and such drug as
Eculizumab has been developed. It is known that beside patients with con-
firmed clinical diagnosis of PNH, cells with PNH-phenotype (PNH-clone) are
often revealed in patients with aplastic anemia (AA) and myelodysplastic syn-
drome (MDS). Nevertheless, the frequency of detection of PNH-clone and its
dynamics vary broadly, according to different data.
Aims: to study the frequency of detection of PNH-clone and its size in differ-
ent groups of patients with blood diseases.
Methods: PNH-cells were revealed using multi-color flow cytometry (FC 500,
Beckman Coulter), detecting PNH-clone in granulocytes
(FLAER/CD24/CD15/CD45), monocytes (FLAER/CD14/CD64/CD45) and red
blood cells (CD235a/CD59), revealing II and III type PNH-RBCs. The corre-
sponding cells lacking expression of listed surface antigens were considered
PNH-clone.
Results: During the period from June 2011 to March 2013 in laboratory of
immunohematology of Russian Research Institute of hematology and transfu-
siology we have examined 148 patients in order to reveal PNH-clone. Of them
the diagnoses on admission to laboratory were distributed as follows: AA – 69
patients, MDS – 41, suspicion for PNH – 16 patients, other (hypercoagulation,
thrombophilia, cytopenia of unknown origin, autoimmune hemolytic anemia) –
22 patients. In total PNH-clone was established in 62 patients (41.8% of cas-
es), among them with PNH diagnosis – 43.8% (7 of 16 examined patients), AA
– 63.8% (44 of 69), MDS – 21.9% (9 of 41), other diagnoses – 9.1% (2 of 22).
The size of detected PNH-clone varied from 0.01% to 100%. It was less than
1% in 12 (27.3%) patients with АА, 6 (66.7%) – with MDS, 2 (100%) – with oth-
er diagnoses. PNH-clone from 1.1 to 10% was observed in 13 (29.5%) patients
with АА and in no cases in patients of other groups. PNH-clone sized 10.1-
99.9% was detected in 7 (100%) PNH patients, 19 (43.2%) AA patients, 3
(33.3%) MDS patients. It should be noted that in MDS patients its size did not
exceed 20%. In examined patients the symptoms of latent intravascular hemol-
ysis (moderately increased LDH, transient hemosiderinuria) usually developed
when pathologic clone exceeded 25%. Clinically manifested hemolysis with
skin colour changes, darkening of urine and laboratory signs of hemolysis were
observed in patients with large PNH-clones, exceeding 80%. The dynamics of
PNH-clone was evaluated in 21 patients, studies were performed every 6
months. Gradual increase of PNH-clone was observed in 8 (38.1%) of cases.
Summary / Conclusion: Thus, PNH-clone occurs more frequently in AA than
in MDS patients, and its size in MDS is mostly less than 1% and in other cas-
es it does not exceed 20%.
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B1442
LENALIDOMIDE (LEN) IN MYELODYSPLASTIC (MDS) DEL(5Q) PATIENTS:
A SINGLE INSTITUTION POPULATION-BASED EXPERIENCE
A Pelizzari1*, E Cerqui1, F Schieppati1, E Borlenghi1, C Pagani1, D Bellotti2, G
Rossi1
1Hematology, Spedali Civili, 2Cytogenetics and Molecular Genetics, Universi-
ty of Brescia, Brescia, Italy

Background: LEN induces red blood cell transfusion independence (TI) and
complete cytogenetic response (CCR) in MDS with del (5q). Published results
of large multicentre MDS-003 and MDS-004 studies are well known, but only
limited information on population-based experience is available.
Aims: To evaluate safety, efficacy and long-term outcome in a strictly consec-
utive population-based series of MDS pts with anemia and del(5q), treated
with LEN at a single Institution.
Methods: All consecutive MDS pts classified according to WHO criteria and
IPSS, and treated with LEN at our Institution between July 2007 and February
2013 were analysed. Institutional guidelines include observation until transfu-
sion need, then epoetin (EPO) treatment and LEN for EPO non-responders.
Initial LEN doses was 10 mg po days 1-21 on 28-day cycles, without thrombo-
sis primary prophylaxis. Responses were evaluated according to IWG criteria
after 4 months. LEN was continued until loss of TI, toxicity, leukemic evolution
or death. Bone marrow blasts count and cytogenetic analysis were performed
in all responsive cases treated for at least 6 cycles.
Results: Twenty patients were recorded (7,5 % of 264 newly diagnosed MDS).
Median age was 75,5 years (range 53-87) female were 65%. WHO categories
included unclassificable (2), MDS del(5q) (12), RCMD (2) and RAEB I, RAEB
II, RARS and RARS-T (one each). Eighteen cases (90 %) had IPSS Low/Int-
1 and bone marrow blast count < 5%. By conventional cytogenetics 5(q-) was
isolated in 18 (90 %) and associated with one additional abnormality in 2 [+8
and del(17p)]. Median time from MDS diagnosis was 13,5 months (range 1-87),
all patients were transfusion-dependent. Fourteen cases were pre-treated and
non-responders to epoetin. Median number of cycles was 6 (range 1-43). Medi-
an follow-up was 33 months (1-152) after MDS diagnosis. Among the 18 cas-
es evaluable for erythroid response (2 too early), TI was reached in 15 cases
(83 %), haematologic improvement in1, failure in 1; one case refused treatment
after 2 cycles. Cytogentic response was evaluated in 9 pts. There were 6 CCR
(66 %) and 3 partial response. Haematological toxicity (neutropenia and/or
thrombocytopenia WHO grade 3-4) was observed in 55 % of cases. Non
haematological toxicity included: thrombosis (3), diarrhea (2), headache,
abdominal pain, rash, transaminases increase, fatigue (1 each). It caused LEN
discontinuation in 2 cases in TI (cutaneous rash and deep venous thrombosis
with pulmonary embolism). The incidence of deep venous thrombosis/pul-
monary embolism was higher than expected occurring in 3/20 cases, (15 %),
two of whom had haematologic comorbidity as risk factor (asymptomatic mul-
tiple myeloma and indolent lymphoma). Two pts with isolated del(5q) evolved
to acute myeloid leukemia (AML) during treatment, respectively after 1 and 7
months (the latter while in CCR). The 5-year actuarial risk of progression to AML
was 15,6 % (SE + 13,4). The 5-year overall survival probability was 67,7 % (SE
+ 13,8). Causes of death were: congestive hearth failure in one, gallbladder car-
cinoma in one, infection in one, hemorrhage in one and AML in 2. At present 9
patients are still on treatment after a median of 23,5 months (range 4-68+).
Summary / Conclusion: In a population-based series of MDS del(5q) pts
median age was higher than in clinical trials. EPO was ineffective in transfu-
sion dependent pts and is currently avoided at our Centre. LEN confirmed to
be effective and manageable. TI was obtained at high frequency and was
durable even after LEN interruption. Thrombosis was frequent suggesting that
prophylaxis should be considered, at least in pts with other risk factors. LEN
did not increase the risk of leukemic evolution. Survival was satisfactory and
causes of death weren’t treatment related.

B1443
MORPHOLOGICAL FEATURES OF HEMATOPOIESIS IN MDS PATIENTS
UNDERGOING ALLOGENEIC STEM CELL TRANSPLANTATION WITH
REDUCED INTENSITY CONDITIONING
V Dvirnyk1*, L Kuzmina2, A Kokhno2, E Glasko3, E Parovichnikova2
1Clinical laboratory, 2Chemotherapy of hemoblastoses and bone marrow trans-
plantation, 3Pathology department, Research Center of Hematology of Russ-
ian Ministry of Health, Moscow, Russian Federation

Background: The use of conditioning regimens with decreased intensity
extend the availability of allo-HSCT for elderly MDS patients and MDS patients
with comorbidities. However, data on the morphological characteristics of the
recovering hematopoietic tissue in MDS patients at different times post-trans-
plant are still uncertain.
Aims: To study morphological features of hematopoiesis in bone marrow aspi-
rates and trephine biopsies of MDS patients taken at different time points after
allo-HSCT with reduced intensity conditioning.
Methods: We have analyzed 98 bone marrow aspirates and 94 trephine biop-
sies from 2 high risk, 3 intermediate-2, 5 intermediate-1 MDS patients before
and after1,2,3,6, 12 and 24 months allo-SCT.
Results: Abnormal karyotypes before transplantation were found in 5 patients.

Engraftment was achieved in 9 of 10 patients. One patient died of graft failure6,5
month post transplant. Another patient died from a severe infection that devel-
oped on the background of the extensive form of chronic GVHD 13 months after
allo-HSCT. Rapid recovery of blood parameters after transplantation was not-
ed for the rest of the patients. Threphine biopsies after allo-HSCT indicated
hypoplasia of bone marrow with erythroid predominance for majority of patients.
However the numbers of megakaryocytes were reduced. Bone marrow cellu-
larity in patients with severe GVHD was not lower compared to those without
GVHD. However delayed engraftment in 2 patients with acute GVHD was
observed. Focal fibrosis of the stroma, revealed by pre transplant biopsies in
4 patients, persist in 2 of them in the follow-up period. Magaloblasts were found
in 6 of 10 patients during early post transplant period. Significant reduction of
erithropoiesis was observed later. Granulocytopoiesis was not affected in most
of the patients. Dysplastic changes in megakaryocytes persist during all peri-
ods of observation in most patients, but were less pronounced compared to the
baseline.
Summary / Conclusion: Recovery of hematopoietic tissue after allo-HSCT in
MDS patients is similar to that in other hematological malignancies. Hypopla-
sia of hematopoietic tissue was still detected in the majority of patients after
transplantation. However disease-specific signs of dysplasia were significant-
ly reduced.

B1444
AZACYTIDINE THERAPY FOR MDS AND AML PATIENTS: RETROSPEC-
TIVE MULTICENTRE REGIONAL EXPERIENCE IN PATIENTS NOT
ENROLLED INTO CLINICAL TRIALS. 
M Clavio1*, S Aquino1, P Minetto1, M Bergamaschi1, L Del Corso1, E Balleari1,
M Miglino1, E De Astis1, L Canepa1, F Galaverna1, E Arboscello1, L Mitsche-
unig1, F Guolo1, G Pastori1, I Pierri1, R Ghio1, D Lovera1, D Avenoso1, M Gob-
bi1
1Clinical Hematology, IRCCS Ospedale S Martino - IST Genova, Genova, Italy

Background: In higher-risk patients with myelodysplastic syndromes (MDS),
the DNA methyltransferase inhibitors produce responses in 20% to 30% of
patients and azacitidine (AZA) has demonstrated a survival advantage when
compared with conventional therapies. AZA is increasingly used in low-risk
patients failing to respond to recombinant human erythropoietin (r-EPO) and
in acute myeloid leukaemia patients (AML) with low marrow blast count or con-
sidered not fit for intensive chemotherapy. 
Aims: We report a retrospective review on AZA treatment of MDS and AML
patients in the common clinical practice of an Italian region (Liguria). 
Methods: Of 67 patients who started azacitidine therapy only 46 patients
received at least 4 courses of therapy, and were therefore considered evalu-
able for response and included in the study. Median age was 74 years (56-84),
male/female ratio was 25/21. Nine patients (19%) had untreated AML with mar-
row blasts ranging from 25 to 41%.  MDS patients had RA or RARS (n.7, 19%),
AREB-1 (n. 13, 35%), AREB 2 (n. 15, 40%), other forms (n.2, 5% ). In MDS
patients the IPSS score was low / int-1 in 18 pts, int-2 / high in 13 pts, not
assessed in 7 pts. Twenty-six patients had a transfusion-dependent anaemia
and the median number of packed erythrocyte units transfused weekly was 1
(range 1-2). All low and int-1 risk MDS patients had transfusion dependent
anaemia and were unresponsive to r-EPO. 
Results: After a median of 8 courses (range 4-44) 26 patients (63%) achieved
a haematological response (CR in 26%, PR in 24%, HI in6,5%) whereas 20
(43,5%) were unresponsive. According to diagnosis and IPSS score respon-
ders were 6 (66,6%) among AML patients (CR1, PR4, HI 1), 10 (55,5%) in low
/int-1 risk MDS patients and 7 (54%) among int-2 / high risk MDS patients
(CR4, PR 3). Response was achieved after a median of 5 (range 3-6), 3 (range
2-12) and 5 (range 1-12) AZA courses in AML, low/int-1 risk and int-2 / high risk
MDS patients, respectively. Grade 1-2 myelotoxicity was commonly observed
but no life threatening infections were reported. Eight-teen patients concomi-
tantly received r-EPO therapy. Response lasted a median of 16 months (range
4-40) and median survival was 6 months in AML patients (4-9) and 23 months
(6-48) in MDS patients. 
Summary / Conclusion: These preliminary data confirm efficacy and feasibil-
ity of AZA therapy in the common clinical practice, for both AML and all risk MDS
patients. 

B1445
CLINICAL FEATURES AND ANALYSIS OF PROGNOSTIC RISK FACTORS
OF 124 PATIENTS WITH MYELODYSPLASTIC SYNDROME
Y Lin1*, C Wu1
1Dept of Hematology,Union Hospital Affiliated to Fujian Medical University,
Fujian Insititute of Hematology, FUZHOU, China

Background: Myelodysplastic syndrome is a malignant clonal disease of
hematopoietic stem cells, with the risk of eventually progress to acute leukemia.
Large number of foreign clinical data analyzed and summarized the clinical fea-
tures of MDS. But whether these features of domestic patients equally have,
needing clinical data further confirming.
Aims: To gain more the understanding of myelodysplastic syndrome as they
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occur in south China, a retrospective clinical analysis was conducted in patients
diagnosed as MDS from January 2007 to October 2011 at our hospital Depart-
ment of hematology.
Methods: Our country reviewers independently examined the bone marrow and
peripheral blood smears of all the patients and classify the disease according
to the WHO(2008) classification. There were a total of 117 eligible patients.
Results: The median age of the patients was 57.5 years (range17-94). The
male:female ratio was 1.8:1. Twenty five percent of the patients were younger
than 40 years�57.3% were younger than 60 years. The frequency of the WHO
subtypes was RCUD 12.1 % , in which RA was 8.1% , RN 1.6 % , 2.4% in RT
, RARS 4%, RCMD 38.7%, RAEB -1 20.2% , RAEB -2 23.4% , the MDS - u
1.6% , 5q - not statistics. Anemia was the most common symptom presenting
in 70.3% of the patients. In the 31 patients in whom the cytogenetics in the bone
marrow were analysed, 35.3% revealed abnormalities. Of these, trisomy 8 was
the most common aberration, and monosomy 7 was the worst prognosis. Trans-
fusions were the main therapeutic modality in 49.2% of the patients. The medi-
an survival of patients is 17.9 months. Fourteen point six percent of the patients
had progressed to acute myelogenous leukemia (AML) with a median time to
disease-progression of 5.6 months. Single factor derived from the KM survival
analysis obtained age, gender, LDH , WBC , peripheral primitive cell count ,
bone marrow blast cell count , Plts , the Plt quality statistically significant .The
Cox regression analysis revealed peripheral primitive cell count�the number
of bone marrow blasts�LDH * age , and the PLT quality as the parameter sig-
nificantly associated with survival and disease progression. The establishment
of a new prognostic scoring system for domestic is the R- WPSS ( domestic )
, patients were divided into four groups , namely: the low risk group, risk group,
risk group, very high-risk group; median survival times were as follows: 46�36
�12�3 months .
Summary / Conclusion: The median age of our MDS is 57.5 years, and
domestic and Asian countries with a median age similar , but smaller than the
United States and Europe more than 10 years. The reasons is may biological
and environmental factors. Consistent with the proportion of gender of domes-
tic data. The most common for hospitalising with the disease is lung infection
(14.5%), chronic diseases are more common in hypertension and diabetes,
respectively, 10.4% , 4%. Anemia is the most common symptoms ( 70.2% ) ,
signs of liver and spleen and lymph nodes are rare. Trisomy 8 was the most
common aberration, and monosomy 7 was the worst prognosis. The Cox
regression analysis revealed peripheral primitive cell count�the number of
bone marrow blasts�LDH * age , and the PLT quality is independent risk fac-
tor. The establishment of a new prognostic scoring system for domestic is the
R- WPSS ( domestic ) , patients were divided into four groups , namely: the low
risk group, median group, high group, very high-risk group; median survival
times were as follows: 46�36�12�3 months.

B1446
OVERVIEW OF RUSSIAN PNH REGISTRY
I Lisukov1*, A Kulagin1, A Maschan2, E Shilova3, K Abdulkadyrov3, A Zaritskiy4,
V Ivanova5, Y Bogdanova6, S Volkova7, A Gavrilenko8, T Kaporskaya 9, S Mere-
siy 10, T Schneider 11, S Yakupova 12, L Anchukova 13, B Bakirov 14, N Kosache-
va 15, T Krinitsina 16, V Ustyantseva 17, Y Shatokhin 18, A Rumyantsev2, B
Afanasyev1
1Hematology & Transplantation, Raisa Gorbacheva Memorial Institute of Chil-
dren, St Petersburg State Pavlov Medical University , St Petersburg, 2Federal
Research Center of Pediatric Hematology, Oncology & Immunology, Moscow,
3Russian Research Institute of Hematology & Transfusology, 4Federal Centers
of Heart, Blood & Endocrinology, St Petersburg, 5SP Botkin Municipal Clinical
Hospital, Moscow, 6Municipal Clinical Hospital #8, Barnaul, 7Regional Hospi-
tal, Nighniy Novgorod, 8Municipal Hospital #1, Cherepovets, 9Regional Hospi-
tal, Irkutsk, 10Clinical Medical Sanitary Hospital #1, Perm, 11Regional Lelin-
grad Hospital, St Petersburg, 12Kazan State Medical University, Kazan,
13Municipal Regional Hospital, Vologda, 14Bashkirian State Medical Universi-
ty, Ufa, 15Municipal Regional Hospital, Perm, 16Republic Clinical Hospital,
Petrozavodsk, 17Russian Railways Clinical Hospital, Chelyabinsk, 18Rostov
State Medical University, Rostov, Russian Federation

Background: Paroxysmal nocturnal hemoglobinuria (PNH) is a rare clonal
hematopoietic stem cell disease which can lead to life-threatening complications
including thrombotic events (TE), chronic kidney disease (CKD) and pulmonary
hypertension. Recently, the international PNH Registry has been established
in Russia to assess disease burden and examine the natural history of PNH.
Aims: We aim to update the spectrum and natural history of the disease in Rus-
sia according to International PNH Interest Group Classification (Parker C et
al, Blood 2005;106:3699-3709).
Methods: The international PNH Registry is a non-interventional, prospective,
multicenter, observational study. Study populations: Russian part of internation-
al PNH Registry, patients with a confirmed diagnosis of PNH according to inter-
national guidelines. Demographics, clinical characteristic and medical history
were stratified by PNH clone size and history of bone marrow disorders (BMD).
Results: As of February 2013, the international PNH Registry has enrolled 189
patients from Russia (Table).
Summary / Conclusion: Patients in the international PNH Registry enrolled
from Russia represent a broad age range, clone size and degree of hemolysis,

two-thirds having a history of BMD. History of TE, CKD and signs of chronic
hemolysis were present in patients regardless of PNH clone size. The likelihood
of TE was significantly higher in patients with PNH clones ≥20%. Data are
essential for the design of treatment trials and for planning services for PNH
patients in Russia.

B1447
ACQUIRED APLASTIC ANEMIA : DIAGNOSTIC AND THERAPEUTIC
ASPECTS
H Bellaaj1*, W Kridis1, A Chaabouni1, S Hdiji1, A Khabir2, H Rekik3, M Mdhaf-
fer1, O Kassar1, M Ghorbel1, M Elloumi1
1Department of hematology , Hedi chaker hospital, 2Department of pathology,
Habib bourguiba hospital, 3Regional center of blood transfusion, sfax, Tunisia

Background: Aplastic Anemia (AA) is a quantitative marrow failure resulting in
pancytopenia. The prognosis depends on the risk of infection and bleeding.The-
bone marrow allograftis the best curative treatment. In Tunisia, this technique
has been available since 1998 at the National Centre for bone marrow trans-
plantation in Tunis.
Aims: The purpose of our study is to investigate the diagnostic, therapeutic and
evolutive characteristics of patients presenting with AA followed in hematology
department of Sfax.
Methods: This is a retrospective study concerned with all cases of acquired AA,
diagnosed in hematology department of Sfax, during a period of 13 years
(between January 1999 and December 2011). The diagnostic confirmation of
AA is based on the bone marrow biopsy for all patients. The etiological assess-
ment involved: karyotype on blood and on marrow, liver function tests, viral
serology and Ham Dacia test and withflow cytometry. For the severity of the dis-
ease we adopted the criteria of Camitta. The proposed treatment was bone mar-
row allograft (indicated for all patients younger than 45 years with an identical
HLA donor), immunosuppressive therapy (cyclosporine+/- antithymocyte glob-
ulin: ATG) and / or androgenic and symptomatic treatment.
Results:  We collected 92 patients; the mean age was 26 years, ranging from
2 to 87 years. The sex ratio was 1.42%. Sixty-five percent of patients had
severe form and 35% moderate form. AA was idiopathic in 78%, post-hepatitic
in 16%, toxic in 4% and associated with paroxysmal nocturnal hemoglobinuria
in 2%. The allograft was indicated for 55 patients. Thirty-three patients (60%)
had a compatible HLA donor. Among them, 82% had a bone marrow allograft.
The graft was rejected, due to unfavorable economic conditions in 4 patients
and a genetic disease of the donor in one case. In total: 27 among 92 patients
were grafted (29%). Thirty seven patients (34%) were treated by immunosup-
pressive therapy with an objective response up to 37%. Androgen and symp-
tomatic treatment were used respectively in 20and 8 patients (8% and 18%
respectively). The 5-year survival was 87% for allograft patients and 36% for
patients treated with immunosuppressive therapy.
Summary / Conclusion: The diagnostic and the epidemiological aspects of AA
in our series are similar to those seen in the literature (rare disease, young pop-
ulation, predominance of severe and idiopathic forms). Compatible HLA donor
was found in 2/3 of cases which is higher than the western series rate, due to
the important number of families in our country. Thebone marrow allograftis the
potentially curative treatment in our series as well as in the literature. But, objec-
tive response was found in 1/3 of our cases after immunosuppressive therapy
because of the difficulty of using the ATG in some patients. 
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B1448
COMBINED OVEREXPRESSION OF WT1 AND BAALC GENES MAY PRE-
DICT AML EVOLUTION IN MDS PATIENTS
M Clavio1*, M Bergamaschi1, N Colombo1, R Grasso1, L Del Corso1, S Gan-
dolfo1, A Bellodi1, C Ghiggi1, C Dellepiane1, L Canepa1, A Dominietto1, S Favori-
ni1, E Arboscello1, I Pierri1, L Mitscheunig1, S Aquino1, P Minetto1, E De Astis1,
G Pastori1, M Miglino1, M Gobbi1
1Clinical Hematology, IRCCS Ospedale S Martino - IST Genova, Genova, Italy

Background: Current international Guidelines of Myelodysplastic Syndromes
(MDS) indicate that management’s strategy of MDS patients should be based
on prognostic scoring systems such as the International Prognostic Score Sys-
tem (IPSS). Most used MDS scoring systems do not include biological param-
eters that are potentially able to influence the clinical course.
Aims: Our goal was to verify if biological markers utilized in acute myeloid
leukemia may have any predictive role in high and low risk MDS patients.
Methods: From September 2007 to December 2012 we analyzed 54 MDS
patients [40 low-intermediate-1 (LR) and 14 intermediate 2-high IPSS score
(HR)] observed in our Hematology department. FLT3 gene ITD, NPM1 gene
mutations, WT1 and BAALC expression were evaluated. Abnormal karyotype
was observed in 8 cases (3 high and 5 intermediate risk karyotypes). Nineteen
patients were treated with azacitidine plus erythropoietin, 2 with chemothera-
py , 18 with hematopoietic growth factors only. Three patients underwent allo-
geneic bone marrow transplantation. The remaining patients received support-
ive care alone.
Results: A molecular analysis was performed at diagnosis on bone marrow
samples in all the patients. No patients showed either FLT3-ITD or NPM muta-
tions. WT1 overexpression was observed in 9 patients (2 LR, 7 HR), BAALC
overexpression was present in 15 patients (3 LR, 12 HR). Neither WT1 nor
BAALC overexpression were related to cytogenetic abnormalities. We observed
a simultaneous overexpression of WT1 and BAALC genes in 8 patients. All
these patients had been classified, at diagnosis, as high risk MDS with a IPSS
score ≥ 1.5. In all these cases an evolution to acute myeloid leukemia was
reported at a median follow up period of 6 months (range 2-9). Among 31 low
risk patients only 2 patients evolved to AML. Both these patients had an aspe-
cific diagnostic molecular profile. Three more cases showed an isolated over-
expression of WT1 and one of these experienced an evolution. Two are still
leukemia free after a follow-up period of 1 year and 5 years respectively. An iso-
lated BAALC overexpression was observed in one patient who had a disease
evolution.
Summary / Conclusion: Thank to this analysis we can conclude that the com-
bined more than the isolate overexpression of WT1 and BAALC may be asso-
ciated to a MDS evolution. The prognostic value of this molecular pattern may
overcome that of IPSS score. We suggest that molecular evaluation at diag-
nosis of MDS should include WT1 and BAALC evaluation whereas there is no
reason to perform FLT3 and NPM analysis in this setting.

B1449
RABBIT ANTITHYMOCYTE GLOBULIN IN CHILDHOOD ACQUIRED
SEVERE APLASTIC ANEMIA
D Karapinar1, N Karadas1, Y Ay1, M Akin1, C Balkan1*, Y Aydinok1, K Kavakli1
1Pediatric Hematology, Ege University Children’s Hospital, Izmir, Turkey

Background: Acquired severe aplastic anemia (SAA) is a life threatening bone
marrow failure characterized by pancytopenia and hypocellular bone marrow.
Matched sibling donor is not available for majority of the patients and many chil-
dren receive immunosuppressive therapy (IST). Although horse anti-thymo-
cyte globulin (ATG) is usually included as a first line treatment, it is not avail-
able in Turkey and all the patients received rabbit ATG.
Aims: In this study, we wanted to evaluate the efficacy of rabbit ATG in chil-
dren with acquired SAA.
Methods: We retrospectively reviewed the medical records of children with
SAA who were treated with rabbit ATG, cyclosporine, G-CSF and short term
prednisone between 2006 and 2012.
Results: Fifteen children with very SAA (9 boys and 6 girls) aged between 1.5
and 17 years received rabbit ATG as a first line treatment in our institution dur-
ing six-year period. Only one patient showed partial response and the others
failed to achieve any response at3,6,12 months of the first course of IST. Eight
patients received second course of ATG. While rabbit ATG was again used at
the same dosage in 3 patients, 5 patients received horse ATG. None of these
3 patients showed complete or partial response to the second course of rabbit
ATG. Two patients showed partial response to the treatment of horse ATG
while the remaining 3 showed no response. Three patients received the third
course of rabbit ATG, however they did not show any response. Invasive fun-
gal infection which observed in 60% of the patients was the major reason of
death.
Summary / Conclusion: Six-year experience with rabbit ATG has led us to
suggest that this option is not proper as the first line treatment in children with
very SAA. Fungal infections are very frequent and complete response is very
low.

B1450
PROGNOSTIC MARKERS FOR MYELODYSPLASTIC SYNDROME
O Boyko1*, O Danysh1, A Lukjanova1, O Zotova1, T Horodyska1, Y Vyhovska1,
Z Maslyak1, K Kotlyarchuk1
1SI “Institute of Blood Pathology and Transfusion Medicine, NAMS of Ukraine”,
Lviv, Ukraine

Background: Along with certain progress achieved in treatment of myelodys-
plastic syndrome (MDS) during recent years, issue of accurate prognostic strat-
ification of this disease remains an important task.
Aims: This study was intended to determine clinical parameters, easily acces-
sible, which could be used for evaluation of myelodysplastic syndrome dis-
ease course and prognosis of the risk of its transformation into acute leukemia
(AL).
Methods: A group of 108 patients with MDS (64 with refractory anemia (RA),
6 – with refractory anemia with ringed sideroblasts (RARS), 28 – with refrac-
tory anemia with excess of blasts (RAEB) and 10 – with chronic myelomono-
cytic leukemia (CMML)) were monitored for their disease course and rate of
transformation to acute leukemia. Clinical, morphological, cytogenetic and sta-
tistical methods were used within the study. 
Results: Among the investigated patients transformation into AL was detect-
ed in 28 of the cases. The highest rate of transformation was revealed in CMML
and RAEB (40% and 32% respectively) and the lowest – in RA (19%). Retro-
spective analysis of peripheral blood counts, bone marrow aspirate and cyto-
genetics in patients with transformation showed that anemia, neutropenia and
thrombocytopenia should be considered as prognostically unfavorable. How-
ever, the adverse influence on MDS course appeared to depend not only on
severity of cytopenia but also on its type (uni-, bi- or trilinear). Accordingly,
patients with severe pancytopenia had more aggressive disease course and
shorter median time to transformation (8,5±3,65 months), as compared to sub-
jects with bi- or unilinear cytopenia transforming after 13,5±1,45 months and
14,0±2,41 months respectively. Patients whose bone marrow blast counts
exceeded 10% (RAEB) developed disease transformation in less than 12
months whereas no dependence between bone marrow blast counts and time
to transformation was revealed in RA patients. Another factor to influence dis-
ease course prognosis was bone marrow cellularity. The majority of patients
who had transformed into AL showed increased (54% of investigated group)
and normal (25%) bone marrow cellularity. On the contrary patients with
hypoplastic marrow had more favorable disease course and responded well to
immunosuppressive treatment with cyclosporine A. This fact could be partial-
ly explained by the level of cytokines produced by microenvironment cells and
playing important role in disease pathogenesis. In about a half of the patients
with disease transformation cytogenetic abnormalities were detected in bone
marrow cells already at the first diagnosis of MDS. Leukemia developed faster
in these patients as compared to those with normal karyotype. Results of cyto-
genetics performed at different time points suggested that MDS transformation
was preceded by evolvement of new cytogenetic clones, namely additional
chromosome8, chromosome 5 deletion and polyploidy, which in turn can also
serve as prognostic markers of MDS evolution. Among the investigated patients
the disease was more likely to transform in women whereas the very diagno-
sis of MDS was more frequent in men. Age of more than 60 years can also be
considered as prognostically adverse since the rate of MDS transformation in
these patients exceeded 65%. Higher frequency of AL development was detect-
ed also for transfusion dependent MDS patients. 
Summary / Conclusion: Collected data support suggestion that MDS trans-
formation is a multi-step process depending on a number of factors. The
obtained results suggest that prognosis of MDS transformation into AL can be
influenced not only by laboratory parameters outlined within international prog-
nostic scoring system (IPSS), but also by bone marrow cellularity, age, gender
and transfusion dependency status of the patients.

B1451
MONITORING OF THE CYTOGENETIC ALTERATIONS IN PATIENTS WITH
ACUTE MYELOID LEUKEMIA/MYELODYSPLASTIC SYNDROME TREAT-
ED WITH AZACITIDINE
B De Gusmao1*, A Campeny1, E Perez-Persona1, I Oiartzabal1, M Ardanaz1,
M Menchaca1, A Mendizabal1, J Wong1, A Pereda1, J de Castro1
1Department of Hematology, Hospital Universitario de Álava, Vitoria - Gasteiz,
Spain

Background: After the AZA-001 study (Fenoux et.al, ASH/2007) azacitidine
has become a standard of treatment for patients with MDS and AML (20-30%
blasts in bone marrow) included risk cytogenetic, with higher rates of response
and survival. Hellström-Lindberg et.al (ASCO/2008) stated that there is no rela-
tionship between pretreatment and worsening of cytogenetics in patients who
evolved to AML.
Aims: Determine the effect of treatment with azacitidine (75 mg/m2/day x 5
days) on the cytogenetic alterations and the response according to the IWG
(Cheson 2006) in patients with MDS and AML who have received at least 4
cycles of treatment.
Methods: we have reviewed the patients who had received at least 4 cycles
of azacitidine in first line, between May 2009 and December 2012. They were
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14 patients (9 men / 5 women) with a median age 76.5 years (range 40-84).
7patients with secondary-AML,4 RCMD (3 IPSS low and 1 IPSS intermediate-
1), 2 RAEB (1 RAEB and 1 RAEB2, both with IPSS intermediate-2) and 1 patient
with CMML-2 (WHO/2008). In the diagnostics, 50% of patients had > 20% of
blasts in the bone marrow study. 9 (64.2%) had normal karyotype, 2 (14.2%)
complex karyotype, 1 patient with monosomy7, 1 patient with (5) + Trisomy 8
and 1 patient with normal karyotype but with molecular positive AML-ETO study.
Bone marrow aspirate with cytological, cytogenetic and molecular studies were
made after 4-6 cycles and the disease progression.
Results: Median of 8.5 (range 5-19) cycles of azacitidine administrated, after 4-6
cycles, 85.8% of our patients hadat least stable disease(4 SD; 4 SD with hemato-
logic improviment; 2 CR, 1 CR with molecular persistence and 1 PR). No patient with
less than 20% blasts had progressed after the 4-6 cycle and 42.9% of those who
had more than 20% blasts to the Diagnostics (AML, WHO 2008) presented cytolog-
ic improvement (< 20% blasts) in the reassessment (P<0.035). 57.1% of patients
achieved transfusion independence. This wasn´t related to the quality of the
response, the number of blasts in the diagnosis (P=0.999) nor to the 4 - 6th month
(P=0.999) and neither is related to transfusion independence with survival (P=0,416).
To assess cytogenetic in revaluation changes: 1 patient (7.1%) presented a new dis-
turbance in the revaluation after 4-6 cycles, disappearing in the progression of the
disease and 2 patients (14.2%) presented new cytogenetic alterations at the time of
the progression. All of them without relevance in the progression of the disease.
Median overall progression-free survival was 19.1 (95% CI 10,5 – 25,5) months in
patients < 20% of blasts to the diagnostic vs 7.1(95% CI2,7 – 9,3) months in patient
> 20% blasts in the bone marrow to the diagnostics (P=0.005), undetermined impact
on the small subset of patient AML to have < 20% blasts after reassement. Only 1
patient remains in treatment with azacitidine and the treatment has been suspend-
ed in 8 (57.1%) patients because of the progression (1 submitted to the allo-BMT
program), 3 patients due to the lack of response to the treatment and 2 patientes by
éxitus of non-related cause to the disease.
Summary / Conclusion: Our study confirms the low incidence of the appear-
ance of new alterations cytogenetic described by Hellström-Lindberg
(ASCO/2008) following use of azacitidine.
Azacitidine 75 mg/m2 x 5 days has a high rate of response (85.6%), with a high
rate of progression-free survival, including patients with a high cytogenetic risk
and secondary AML similar data from the AZA-001 study.
It has been detected a high rate of transfusion independence (57.1%) independ-
ent of the quality of the response to treatment and without impact on progres-
sion-free survival.

B1452
SMALL IMPACT OF NEW CYTOGENETIC SCORE SYSTEM FOR
MYELODISPLASTIC SYNDROMES ON CLINICAL PRACTICE 
M Calbacho1*, S Gómez-Rojas1, M Talavera2, A Vallés1, I Saavedra1, J
Rodríguez-Gambarte1, I Lucea1, J López-Jiménez1
1Hematology, 2Cytogenetic, Hospital Ramón y Cajal, Madrid, Spain

Background: A new comprehensive cytogenetic scoring system in myelodys-
plastic syndromes (MDS) was recently proposed with the major goal of defin-
ing the prognostic impact of rare, single cytogenetic abnormalities not includ-
ed at the current Prognostic Scoring System (IPSS) model.Cytogenetic abnor-
malities are important in determining prognosis in MDS. 50% of this patients dis-
play clonal chromosome abnormalities. The availability of new therapeutic
options for low and high risk MDS targeted against entities characterized by
specific chromosome abnormalities underlines the important role of cytogenet-
ics for the clinical. 
Aims: Analyse differences between former and new cytogenetic classifications
in 49 consecutive MDS patients in a single centre from January 2011 to Sep-
tember 2012. 
Methods: Bone marrow samples were obtained from 49 consecutive MDS
patients. 38 were new diagnoses (78%) and 11 (22%) were patients already
under follow up. Sex: Male: 28, female: 21. Median age: 72 years. WHO diag-
noses: CMML: 9 (18%), MDS with del5q: 7 (14%), RCUD: 8 (16%), RCMD: 13%
(27%), RAEB 1: 4 (8%), RAEB 2: 6 (12%), t-MN: 2 (4%). Cytogenetic study was
performed to all marrow aspirates. Results were excluded if less than 20
metaphases were analyzed. FISH analysis for chromosomes5,7,8, 20 were avail-
able in 35 patients. 
Cytogenetic results were available in 29 (59%) and not available in 20 (41%):
normal: 20/29 (69%), abnormal 9/29 (31%). Abnormalities: del5q: 4 (44%), tri-
somy 8: 3 (33%), trisomy 21:1 (11%), del7q: 1 (11%), complex karyotype: 0.
FISH anylisis: normal: 22/35 (63%), abnormal: 13/35 (37%). Abnormalities:
del5q: 7/13 (54%), del7q: 3/13 (23%), trisomy 8: 3/13 (23%).
Results: No differences were found between former cytogenetic risk classifi-
cation and the new one at any category: Good risk (83% vs 82%), Intermedi-
ate risk (10% vs 14%), Poor risk (7% vs 3%). No very good nor very poor
patients were detected. Four patients with no previously cytogenetic result
available obtained prognostic abnormalities after FISH analysis (20%). 
Summary / Conclusion: FISH analysis is able to find prognostic genetic abnor-
malities in up to 20% of previously not evaluable samples with karyotyping.
Overall impact of the new cytogenetic classification is small in daily clinical
practice. Molecular testing for relevant mutations in MDS will be probably a
more useful tool.

B1453
COMBINED USE OF AZACITIDINE (AZA) & RECOMBINANT HUMAN ERY-
THROPOIETIN (RHUEPO) INDUCES RAPID HAEMATOLOGICAL
RESPONSE WITHOUT AFFECTING RESPONSE RATE IN HIGHER RISK
MDS: RESULTS OF A RETROSPECTIVE STUDY
V Papadopoulos1, V Papageorgiou1, A Karagianni1*, E Georgiou1, S Effraimi-
dou1, K Kokoviadou1, C Kartsios1, A Kioumi1
1Hematology Department, Papageorgiou General Hospital, Thessaloniki,
Greece

Background: AZA, a DNA hypomethylating agent, provides 50-60% respons-
es in higher-risk MDS after administration of 6 courses of treatment. Recent lab-
oratory data suggests that demethylation with AZA upregulates EPO-receptor
mRNA (Wallach, 2009). AZA might also affect several genes involved in cell
cycle, metabolism and signal transduction which are down-regulated in bone
marrow erythroid cells in MDS patients non-responsive to rHuEPO.
Aims: To evaluate preliminary data for the combined use of AZA and rHuEPO
in MDS patients.
Methods: We explored retrospectively the efficacy of the AZA-rHuEPO com-
bination in a small cohort of 10 (M/F: 5/5) patients (pts) with a median age of
75(67-83) years. Diagnosis (WHO classification) was: RAEB-2:6, CMML:2,
RAEB-1: 1 and acute myeloid leukemia: 1; IPSS was: int-2 in 8/10 and high in
2/10 pts. Median time from diagnosis was 6(1-31) months. 9/10 pts were trans-
fusion dependent, 8/10 were refractory to previous rHuEPO administration,
while 2/10 pts were not previously treated with rHuEPO but their serum EPO
levels at diagnosis were >200 U/L. Patients were given AZA at FDA/EMEA-
approved schedule (75 mg/m2/d x7d /4-weekly) initially for 6 courses and con-
tinued if response was obtained. rHuEPO (40,000IU/week) was given until
achievement of steady Hb level >10.5 g/dL or until AZA discontinuation.
Results: Median follow-up was 21.5 (range 2-45) months. Patients received a
median of 12 cycles (range 2-33) of AZA; half the patients received 10 or more
courses. The median time on rHuEPO was 20.5 weeks (3.71-34) after AZA
start. Best response (IWG 2006 criteria) was CR in 1/10 pts (RAEB-2), marrow
CR in 1/10 pts (AML), and stable disease with hematological improvement (HI)
in 4/10 pts (RAEB-1:1, RAEB-2:2, CMML: 1) leading to an overall response rate
of 60%. Transfusion independence was achieved after a median of 32.5 (range
3-62) days and it lasted for a median time of 10.15 months (range 4-40.8).
Three patients (33%) were transfusion independent for more than 2 years.
Median progression-free survival (PFS) was 15.3 months for those who
responded to AZA therapy versus 4.2 months for the non-responders, P=0.003.
Median overall survival (OS) was 29.5 months for responders versus 15.4
months for non-responders, P=0.23. The estimated 2-year OS was 62.5% for
responders.
Summary / Conclusion: Our data suggests that the combination of AZA and
rHuEPO can produce rapidly a haematological response even in patients pre-
viously resistant to rHuEPO. In our cohort, response to AZA was not affected
by addition of rHuEPO. This highlights the potential for rHuEPO to be used as
supportive treatment in patients treated with AZA in need of transfusions.

B1454
AZACITIDINE: AN ALTERNATIVE TREATMENT REGIMEN FOR ELDERLY
HIGH-RISK MYELODYSPLASTIC PATIENTS
R Ramakrishna1*, W Alexander1, K Sarathy1
1Southern Haematology and Cancer Research Institute, Wollongong, Australia

Background: Myelodysplastic syndromes (MDS) are a heterogeneous group
of disorders that manifest bone marrow failure with risk of life-threatening infec-
tions and bleeding. MDS occurs with a frequency of 15-50 new cases per
100,000 per year. Around a third of the patients progress to acute myeloid
leukaemia (AML). However, the majority of mortality and morbidity relates to
infections and bleeding complications. In the majority of patients, the standard
care is supported in the form of blood and platelet transfusions, along with
growth factors such as G-CSF and antibiotic therapy. Methyltransferase
inhibitors (MTI), such as Azacitidine and related analogues are useful in treat-
ing MDS. Potentially reversing slicing of genes, such as CDKN2B by parame-
ter methylation has been shown to occur in MDS and increases risk of disease
progression. The MTIs have demethylating properties proven both in vivo and
vitro and hence are useful in treating patients with MDS. Patients with AML have
also been treated with Azacitidine intravenously with varying regimens.
The majority of the toxicity related to Azacitidine was myelosuppression, fatigue,
and myalgia, along with gastrointestinal symptoms of nausea and vomiting.
Injection site erthyrema is also common. Hence tolerance and compliance are
a concern.
Aims: Altering the treatment regime of Azacitidine to improve compliance and
reduce adverse events without compromising response rate for elderly patients
(65+).
Methods: Sixteen (16) patients were enrolled over an 18 month period, in our
study of modified subcutaneous Azacitidine therapy to treat high-risk MDS/AML.
Age ranged between 67 and 86 with a median of 77. Follow-up, after the ther-
apy initiation, ranged between 6 months and 36 months. All patients have com-
pleted at least a trial of four months of therapy. Azacitidine was given at 75
mgs/m2, three times per week for two consecutive weeks per month (Monday,
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Wednesday, and Friday each week). Myelosuppression, as well as overall tol-
erance and side effect profile was assessed.
Results: In this cohort, 93.75% (15) showed haematological improvement in
at least one cytopenia. Decreased transfusion requirement was seen in 75%
(12). No haematological improvement was seen in 6.25% (1). Mean survival
at 18 months was 56.25%. There has been no grade II, or III complications.
Results are summarised in Figure 1 (to be presented).
Summary / Conclusion: In our experience, Azacitidine therapy given subcu-
taneously three times per week for 2 weeks each month is extremely well tol-
erated and has good efficacy in terms of disease control with an overall
response rate of 75%, and mean survival at 17 months of 56.25%. This is com-
parable to results achieved in trials with different regimens1-2. Therapy was ini-
tiated as an outpatient and did not require regular hospitalisations. Symptomati-
cally, they have been able to cope quite well with no Grade II or III complica-
tions and decreased transfusion requirement. 
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B1455
COMPARATIVE EFFICACY OF HOMOHARRINGTONINE PLUS CYTARA-
BINE AND DECITABINE IN PATIENTS WITH MDS/AML
B Xu1*, Y Liu1, F Chen1, P Shi1, X Guo1, J Zha1, Z Fan1, F Huang1, S Zhou1
1Department of Hematology, Nanfang Hospital, Southern Medical University,
Guangzhou, China

Background: Myelodysplastic syndrome (MDS) is a malignant hematological
disease that comprises a heterogeneous group of clonal hematopoietic stem
and progenitor cell disorders, with peripheral cytopenias, bone marrow hyper-
cellularity, high-risk of evolving into acute myeloid leukemia (AML). MDS/AML
is a special refractory and palindromic AML characterized by poor therapeutic
effects and low complete response rate, as well as high treatment-related com-
plications and mortality. Patients with MDS/AML are often elders and represent
more intolerance to routine or intensive chemotherapies. Homoharringtonine,
an alkaloid found as the major active component in Chinese plants cephato-
taxus fortuneif. , has been widely used in AML since the 1970s in China.
Decitabine, a hypomethylating agent, is active and has been approved for the
treatment of myelodysplastic syndrome (MDS) in recent years.
Aims: In order to compare the efficacy, toxicity and long-term prognosis of HA
(Homoharringtonine plus cytarabine) with Decitabine in MDS/AML.
Methods: A total of 26 MDS/AML patients consisting of 14 males and 12
females were included in this study. They were randomly assigned to receive
either HA (HHT 4mg m-2 d-1 ,d1-3; Ara-C 100 m-2 d-1, d1-7 ) or decitabine (20
mg m-2 d-1, d1-5). The effects were evaluated by hazard ratios (HR) for over-
all survival (OS), progression-free survival (PFS) and freedom from first pro-
gression. Relative risks were used to analyse complete response rate, total
response rate, treatment-related mortality and adverse events. A Log-rank test
was used in survival analysis, and a Chi-square test was performed for other
outcomes.
Results: The complete remission (CR) rate in HA arm according to MDS/AML
criteria was 33% and 36% in decitabine arm (P>0.05). HA group had no lower
total response rate than Decitabine group(53% versus 64%, P>0.05). The free-
dom from first progression in chemotherapy with HA and decitabine was 20%
and 18% (P>0.05), respectively. PFS was not statistically longer for two com-
parators with HR was 0.41 (95% confidence interval (CI) 0.09722 to
1.740).There was no statistical difference in OS between the HA group and
decitabine group with HR was 0.799 (95% CI 0.2992 to 2.133); median survival:
300 days vs 291 days (P>0.05, 95% confidence interval (CI) 0.6165 to 1.445).
The treatment-related mortality was 13% with HA regimen versus 18% with

decitabine at 3 weeks (P>0.05) and 40% with HA regiment versus 18% with
decitabine at 3 months (P>0.05). The incidence of haematological toxicities and
liver function lesion of WHO grade III or IV were not higher in the HA group than
that in the decitabine group (P>0.05). The total secondary infection rates in all
sections of chemotherapies were 58% and 19% (P =0.005) in the two groups,
respectively. Secondary infection rate was significantly lower in the decitabine
group than that in the HA group.
Summary / Conclusion: This study showed that Homoharringtonine com-
bined with cytarabine regiment in treating MDS/AML had a similar therapeutic
effect and long-term benefit with decitabine, both regiments were associated
with relatively safe and effective outcomes in MDS/AML patients. However,
HA regiment showed a higher risk of secondary infection than decitabine.
Longer follow-up and further studies will prospectively evaluate the results of
HA regiment versus decitabine in this setting.

B1456
LIPOSOMAL IRON IS BETTER THAN IRON SULFATE IN LOW-RISK
MYELODYSPLASTIC SYNDROMES (LR-MDS) WITH MILD ANEMIA.
MONOCERNTRIC STUDY.
G Giordano1*, s vittorio2, f d’amico3, a d’aveta 1, m de maria1, g sticca1
1oncology, Foundation “J. Paul II” - Campobasso - Italy, Campobasso, 2catholic
university, rome, 3Foundation “J. Paul II” - Campobasso - Italy, Campobasso,
Italy

Background: LR-MDS frequently shows a chronic inflammatory status, ferritin
high values and impaired capacity of iron absorption and utilization. Liposome
has a described anti-inflammatory effect and transports its content directly in
blood, beyond gastric and enteric wall.
Aims: Aim of this study is to verify if liposomal iron support in refractory ane-
mia (RA) and refractory cytopenia with multilineage dysplasia (RCMD) with
mild anemia is safe and effective in increasing hemoglobin level.
Methods: In group A 7 patients (5RCMD and 2RA), with normal cytogenetics,
M/F:4/3, median age 65 years (R64-75), Hb 10.7 g/dl (R10-11.5), saturation of
iron binding capacity > 20%, with a median ferritin level of 480 ng/ml (R380-
550), ESR 28 mm/1st hour (R20-32), CRP 6 mg/I (R4-7), normal B12 and folate,
received liposomal iron 30 mg/day orally for 3 months.
In group B 7 patients (3RCMD and 4RA), with normal cytogenetics, M/F:5/2,
median age 63 years (R62-70), Hb 11 g/dl (R10.8-12), saturation of iron bind-
ing capacity > 20%, with a median ferritin level of 430 ng/ml (R370-580), medi-
an ESR 30 mm/1st hour (R18-38), median CRP 7 mg/I (R5-7), normal B12 and
folate, received support with iron sulfate 105 mg orally/day.
Results: Group A showed a median hemoglobin increase of 1.5 g/dl (R0-2), a
ferritin decrease to a median of 160 ng/ml (R 100-250), a ESR decrease to a
median value of 15 mm/1st hour (R 8-20) and a median CRP 3 mg/I (R2-5).
In group B no significative increase of hemoglobin or decrease of ferritin, ESR
and CRP were recorded. 2 patients showed hepygastralgia, 2 stipsis, 2 diar-
rohea.
Summary / Conclusion: Liposomial iron is safe, effective, well tolerated, effec-
tive in increase hemoglobin level and reduce inflammatory markers in low-risk
MDS.

B1457
EXPERIENCE WITH 5-AZACYTIDINE IN EAST KENT: WHEN TO QUIT?
I Dharmasena1, K Lang1*, M Mohammed1, J Lindsay1, K Saied1, V Ratnayake1,
C Pocock1
1Haematology, East Kent Hospital Trust, Canterbury, UK, Canterbury, United
Kingdom

Background: 5-Azacytidine is a DNA hypomethylating agent which has recent-
ly been licensed for the treatment of high-risk myelodysplastic syndrome. It was
subsequently approved by NICE in the UK with a significant financial impact
on drug budgets, as its administration is continuous in responding patients until
intolerance or loss of response. The recommendation from the manufacturers
is for at least six cycles to be administered before stopping for lack of efficacy.
Aims: This analysis was performed to identify non-responders as early as pos-
sible to quit unproductive 5-Azacytidine therapy in order to reduce unnecessary
expense and visits. 
Methods: 26 patients with high-risk MDS were treated with 5-Azacytidine
between Jan 2009 and July 2012 in EKHT and respectively analysed. To enter
the analysis patients needed to have completed 6 cycles of 5-Azacytidine or
suffered disease progression prior to this. The response was assessed accord-
ing to the IWG criteria for MDS. 
Results: Eight out of twenty six patients achieved a major response lasting at
least 6 months. Six of these patients achieved a major response prior to com-
mencing cycle 3 and the other two patients, whilst not achieving a major
response, had improvement in platelet count. No patient who had failed to
show any response prior to the 3rd cycle went on to achieve a major response.
Summary / Conclusion: We conclude that response at the end of the 2nd

cycle predicts the long term outcome with 5-Azacytidine therapy in high-risk
MDS. As a result of this audit local practice is now as follows: Start 5-Azacyti-
dine at 75mg/m2 d5+2+2 and assess after two cycles If no response – stop If
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responding continue for a further 4 cycles and reassess after cycle 6 If border-
line response continue for a further 2 cycles and reassess If patient reaches
cycle6, and is still responding, convert to 105mg/m^2 d1-5 (max 200mg) 

B1458
LENALIDOMIDE TREATMENT IN 20 PATIENTS WITH MYELODYSPLAS-
TIC SYNDROME (MDS). MULTICENTER REGISTRY
B Arrizabalaga1, R Del Orbe1*, M Zamora2, M Ardanaz3, J Arguiñano4, M Sir-
vent5, L Atucha6, J Atucha7, A Insunza8, C Montes8, A Campeny3
1Hematology, Hospital Universitario Cruces, 2Hematology, University Hospital
Cruces , Barakaldo, 3Hematology, Hospital Universitario de Álava-Txagorritxu,
Vitoria-Gasteiz, 4Hematology, Complejo Hospitalario de Navarra, Pamplona,
5Hematology, Hospital Universitario Donostia, San Sebastián, 6Hematology,
Hospital Galdakao-Usansolo, Galdakao, 7Hematology, Hospital Universitario
Basurto, Bilbao, 8Hematology, Hospital Universitario Marqués de Valdecilla,
Santander, Spain

Background: Lenalidomide is a drug approved by the FDA for the treatment
of low risk MDS with associated 5q deletion and transfusion dependence. In
Europe, its approval is being studied by the EMEA and its prescription is usu-
ally made respecting the approved indication in the United States. Use of
Lenalidomide presents controversial issues in both the timing of its onset, and
maintenance if complete remission is achieved.
Aims: To evaluate the use of Lenalidomide in MDS in the clinical practice of
several hospitals in our geographic area, in order to analyze the results.
Methods: Between July 2007 and January 2013, we performed a multicentre
and retrospective registry, which was carried out in seven hospitals from north-
ern Spain. Data was collected from patients diagnosed with MDS, treated with
Lenalidomide. Information for the karyotype at diagnosis and subsequent eval-
uations was included. Similarly we obtained demographic data, risk stratifica-
tion, transfusion-dependence and response to treatment.
Demographic data, WHO classification and risk prognosis scores are listed in
Table I. Karyotype / cytogenetics: 15/20 patients (75%) had deletion 5q, of
which 3 had other abnormalities (2 had the V617F JAK-2 gene mutation and
one patient was a carrier of the translocation t (2; 11)(p21: q23)).

Results: Response to treatment: 65% of the patients (13/20) achieved com-
plete hematological response in a median time of 136 days (31-396), equiva-
lent to 5 treatment cycles of 21 days of Lenalidomide 10mg/day. Of these only
one patient had no 5q deletion. In the group of patients showing no hematolog-
ical response (7/20, 35%), we observed that one of them was the patient pre-
senting a 5q deletion and translocation t (2; 11) (p21: q23), while the rest of the
group lacked the 5q deletion. Cytogenetic remission (CyR) was evaluated in 10
patients (50% of cases), noticing that 5 of them (4 with deletion 5q, and 1 non-
5q) showed complete CyR (defined as normal karyotype and/or 0% of 5q - by
FISH). The average time to reach complete CyR was 304.8 days (range 123-
518). In 2 patients, we found partial CyR and 3 patients there was no response,
of which 2 showed increased percentage of 5q- clone (90 to 92%, and 32 to
74%). We analyzed the relationship between the percentage of mitosis 5q- and
the time required to reach the complete CyR (Pearson correlation). As a result

we observed that the higher percetage of the 5q- clone was, the longer it took
the patient to reach complete CyR (p: 0.44). Discontinuation of treatment:
Lenalidomide was suspended in 11/20 patients (55%): 3 patients due to no
answer, 2 patients due to disease progression, 2 patients due to adverse
events, and 4 patients due to the physician’s decision since they had achieved
complete CyR. The 4 latter patients had received Lenalidomide on average 10
cycles (4-24) for 21 days. They presented a disease relapse at a median time
of 23 months (10-42). In the bone marrow cytogenetic study, one of them
showed clonal evolution towards a complex karyotype, with worse prognosis
than prior to treatment. These four patients were resumed on Lenalidomide
therapy at the same dose (10 mg/day x 21 days), 2 of them reached CyR again
with complete hematological remission at 6 and 9 months respectively, and 2
progressed to acute leukemia.
Summary / Conclusion: Data from this registry intended to be “a snapshot”
of clinical practice today and reflect: a) Lenalidomide is sometimes prescribed
off-label FDA approval (35% of patients had no transfusion-dependence at
baseline). b) Percentages of hematological and cytogenetic response are gen-
erally similar to those described in the literature. c) Treatment is interrupted in
most of the patients who achieve complete hematological and cytogenetic
remission, and relapse is common. d) Progression towards acute myeloid
leukemia is observed in 10% of cases. It is essential to carry out controlled clin-
ical trials to assess if the start of Lenalidomide prior to transfusion dependence
increases the number of cytogenetic responses and survival and whether the
cessation of treatment in patients who achieved cytogenetic remission does not
mean a worse prognosis karyotype at relapse.

B1459
RESPONSE TO ECULIZUMAB COMBINED WITH CYCLOSPORINE AFTER
FAILURE OF ECULIZUMAB MONOTHERAPY IN 2 PATIENTS WITH PAROX-
YSMAL NOCTURNAL HEMOGLOBINURIA
M Deldicque1*, L Knoops2, E Van Den Neste1, A Delannoy3
1Hematology unit, Cliniques universitaires St Luc, Université Catholique de
Louvain, 2Hematology unit, Cliniques universitaires St Luc, Université
Catholique de Louvain and de Duve Institute, Brussels, 3Hematology unit, Hôpi-
tal de Jolimont, La Louvière, Belgium

Background: Eculizumab is a monoclonal antibody that inhibits terminal com-
plement activation. In patients with paroxysmal nocturnal hemoglobinuria
(PNH), eculizumab stabilizes hemoglobin concentration in the absence of trans-
fusion in half of the patients.
Aims: We hypothesized that in patients who failed on eculizumab, the addition
of an immunosuppressive drug could improve the biological and clinical patient’s
status.
Methods: Here we report on 2 patients who remained transfusion dependent
on eculizumab. When eculizumab was given combined to cyclosporine, the
first patient became transfusion-independent, while in second patient, the num-
ber of packed red cells transfused was cut by half.

Results: Patient1, a 51-year-old man, developed aplastic anemia in October
2008. A small PNH clone (0.6% of granulocytes) without hemolysis was pres-
ent at diagnosis. The patient eventually developed red cell and platelet trans-
fusion dependence and was treated with rabbit anti-thymocyte globulin (ATG),
cyclosporine, and steroids in January 2009. He failed to respond except for an
improvement of the neutrophil count. A second course of ATG-cyclosporine
was started in May 2009. The patient became transfusion-free and cyclosporine
was withheld in February 2010. In May 2011, transfusions were again needed
with, in addition, obvious signs of hemolysis and an increasing proportion of
granulocytes with PNH phenotype, up to 15%. Eculizumab infusions were start-
ed in November 2011 but did not decrease the red cell transfusion rate (10
packs transfused between November 2011 and April 2012). In April 2012,
cyclosporine was resumed, in addition to eculizumab. No red cell transfusion
was needed since April 2012 (see figure). In January 2013, hemoglobin con-
centration was 122 g/L with 79x109 platelets/L and 2.75x109 neutrophils/L.
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Patient2, was a male aged 74 years in September 2008 when a diagnosis of
aplasia was made with 30% of PNH-type neutrophils but without hemolysis.
ATG, cyclosporine, and steroids were started in October 2008. Platelet count
and hemoglobin concentration improved and transfusion could be omitted until
December 2009, when abdominal painful crisis and hemolysis were noted.
Cyclosporine was stopped in December 2009 and, as hemolysis was promi-
nent, eculizumab was started in May 2010 but failed to reduce the transfusion
rate (2.2 packed red cells monthly). Eculizumab was stopped and cyclosporine
was started in November 2010 without any response. Eculizumab was added
to cyclosporine in January 2011, which was followed by an improvement of
abdominal pain, and by a decrease of the transfusion rate down to 1.5 packs
monthly. In January 2013, hemoglobin concentration was 89g/L with 66x109

platelets/L and 2.89x109 neutrophils/L.
Summary / Conclusion: These two cases suggest that in some patients with
aplastic anemia evolving to PNH, a poor response to eculizumab can be
improved to a large extent by the addition of cyclosporine. The mechanism of
the beneficial effect observed when both drugs are combined remains specu-
lative but could conceivably rely on the additive effect of eculizumab on hemol-
ysis and of cyclosporine on aplasia, as suggested by the reticulocyte count rise
in case 1 (figure) after cyclosporine was started.

B1460
EFFICACY OF ERYTHROPOIESIS-STIMULATING AGENTS IN ANEMIC
PATIENTS WITH MYELODYSPLASTIC SYNDROME 
N Romanenko1*, S Tiranova1, S Gritsaev1, S Bessmeltsev1, K Abdulkadyrov1
1Hematology, Russian Research Institute of Hematology and Transfusiology,
FMBA of Russia, Saint-Petersburg, Russian Federation

Background: Anemia in Myelodysplastic Syndrome (MDS) patients is the most
frequent symptom and can be observed above 85% patients. Anemia decrease
survival rate and overall quality of life. Red blood cell (RBC) transfusions are
routinely used to treat anemia. However numerous RBC transfusions may
cause iron overload and hemosiderosis. While erythropoiesis-stimulating
agents (ESA) treatment has been shown significantly to increase hemoglobin
concentration, reduce transfusion dependency, improve overall survival and
quality of life.
Aims: To study efficacy ESA in anemic patients with MDS and find out the cor-
relation between positive response to ESA and initial serum erythropoietin
(SE).
Methods: The investigational group of patients (n=42) were diagnosed
myelodysplastic/ myeloproliferative neoplasms (by WHO classification) and
concluded patients only with refractory anemia: RA (n=18), RCMD (n=2), RARS
(n=6), del(5q) (n=4), RAEB-1 (n=5) and RAEB-2 (n=4), chronic myelomonocyt-
ic leukemia (CMML) (n=3). All patients were determined anemia (Hb concen-
tration 3.5-10.0 g/dL). The median age was 70.0 years (range 52-88). RBC
transfusions were administrated to the patients whose Hb concentration was
below 8.0 g/dL, to increasing up to 8.5-9.9 g/dL. Transfusion dependency
showed 22 (52.4%) patients, they were received 4.0±1.2 (2-7) RBC units every
8 weeks. ESA were administrated to patients subcutaneously: epoietin alpha
(n=17) and epoietin beta (n=14) were injected 150 IU/kg three times a week,
darbepoietin alpha (n=11) – 500 μg every three weeks. The target Hb concen-
tration was 11 g/dL. Erythroid response (ER) rate was estimated by IWG 2006
criteria as major and minor ER. One group of MDS patients (with RAEB-1,
RAEB-2 and CMML) were administrated ESA and chemotherapy (Decitabine,
Cytarabine, Hydroxyurea) but another group (with RA, RCMD, RARS, del(5q)
received ESA only.
Results: The overall ER rate was 15 of 42 (35.7%) in ESA patients. Major ER
showed 11 patients (26.2%): 6 patients increased Hb concentration >2 g/dL (no-
RBC transfusion) and 5 patients stopped RBC transfusions. Minor ER was
observed in 4 patients (9.5%): 2 ones reduced RBC transfusions more than
50% and 2 patients increased Hb at 1.0 and 1.6 g/dL. On the whole in differ-
ent groups of patients positive ER (major + minor) vs no-ER was ascertained
following: RA 5/13, RCMD 1/1, RARS 3/3, del(5q) 0/4, RAEB-1 3/2 and RAEB-
2 2/2, CMML 1/2. ESA treatment was 4-8 months. During this time Hb level
increased from 7.9±1.1 g/dL to 10.4±1.1 g/dL (P<0.05) in the major ER group
patients, from 8.5±1.0 g/dL to 9.7±1.2 g/dL in the minor ER patients and from
7.3±1.8 g/dL to 8.7±1.2 g/dL in the no-ER patients. Even though Hb concen-
tration increased in the no-ER group of patients but the reason of this situation
was connected with regular RBC transfusions. In a small group MDS patients
we determined negative correlation between positive response and initial lev-
el of SE (r=-0,57; P<0,05; n=17). 6 (60%) patients showed positive ER with SE
<200 IU/L (26-180 IU/L), and none positive ER were observed in patients with
SE >500 IU/L (540-970 IU/L).
Summary / Conclusion: The study was shown that ESA is effective at increas-
ing Hb concentration, reducing RBC transfusion dependency in MDS patients
with anemia. Initial level of SE (<200 IU/L) may be used as prognosis of posi-
tive response to ESA.

B1461
DELETION 5Q MYELODYSPLASTIC SYNDROMES (MDS) TREATMENT
AND DIAGNOSTIC PATTERNS IN MEXICO: RESULTS FROM A PHYSICIAN
SURVEY
C Hernández-Pérez1, J Kassack-Ipiña2, M Soriano3*, R Arnold4, D Mahmoud5
1Centro Médico Nacional Siglo XXI, 2Hospital General de México, 3IMS Health,
Mexico City, Mexico, 4HEOR, IMS Health, New York, 5Celgene Corporation,
Summit NJ, United States

Background: Deletion of the long arm of chromosome 5 (5q) is the most com-
mon chromosomal abnormality seen in MDS; however, there is little informa-
tion about treatment and diagnostic patterns for this disease, especially in Lat-
in America.
Aims: This study aimed to understand the real-life approach to treatment and
diagnosis in Mexico in 2012.
Methods: Overall clinical practice for management of del(5q) MDS was inves-
tigated through a physician face-to-face survey. Eligible participants were
hematologists and/or hemato-oncologists with at least 5 years of clinical expe-
rience treating patients with MDS. 10 physicians (90% hematologists; 10%
hemato-oncologists) practicing in one of 5 major public hospitals in Mexico
City (IMSS, ISSSTE or MoH) and/or two private hospitals answered the ques-
tionnaire.
Results: Significant differences were found in treatment patterns when com-
paring public and private healthcare physician responses. The patient flow in
the public practice starts at Family Medicine Units, which care for basic health
issues, as well as in second level hospitals and centers that tend to basic spe-
cialties before being referred to a hematologist in third-level high-specialty hos-
pitals. Moreover, these patients arrive in a more advanced stage of the disease
than those in private practice. The only way to diagnose del(5q) is through
karyotyping; however, there are several important challenges, including a) lack
of expertise in performing karyotyping as well as diagnosis; b) karyotyping for
del(5q) is not covered by the major social security system, IMSS, which cov-
ers 43% of the population; c) most performed tests are paid out-of-pocket and,
considering that about half of the population is considered to have income
below the poverty line, karyotyping is expensive; and, d) there is a lack of good
quality laboratory testing facilities for performance of karyotyping for del(5q) and
the majority are located in 3 major cities (Monterrey, Guadalajara and Mexico
City), making access difficult for ~80% of the population. Likewise, since most
treatment centers are also located in major cities, patients must travel from oth-
er parts of the country to get diagnosed and treated. Physicians report that most
MDS patients receive treatment for anemia prior to referral; moreover, they
acknowledge lenalidomide as the best treatment option for MDS del(5q). How-
ever, due to its high cost and restricted availability, they use whatever is read-
ily available at the institution. Thalidomide is used in 1st line treatment,
cyclosporine and prednisone as 2nd line and hypomethylating drugs, such as
azacitadine or bone marrow transplant as 3rd line. Additionally, due to misdi-
agnosis and/or co-morbidities, patients are treated with erythropoietin (EPO)
(for anemia), granulocytic colony stimulating factors (for leucopenia), platelet
agonists or transfusions (for thrombocytopenia), and iron chelators (for iron
excess due to transfusions).
Summary / Conclusion: In order to have appropriate del(5q) MDS diagnosis
and treatment, following accepted treatment guidelines in Mexico, there is a
clear opportunity to increase continuous medical education on the disease and
diagnosis as well as training to spur more highly qualified geneticists for MDS
in the country. Moreover, there is a need to have more reference centers and
genetic testing laboratories and greater availability of del(5q) karyotype test-
ing in the public sector. In addition, improving access to novel drugs, such as
lenalidomide, will expand the treatment options indicated for del(5q) MDS in
Mexico.

B1462
A RETROSPECTIVE REVIEW OF THE TREATMENT OF APLASTIC ANEMIA
G Gaman1*, A Gaman2
1Hematology, 2Pathophysiology, Hematology, University of Medicine and Phar-
macy of Craiova, Craiova, Romania

Background: Introduction: Aplastic anemia is a syndrome of bone marow fail-
ure (pancytopenia and marow hypoplasia). However, current therapies (bone
marow transplantation, immunosuppresive therapy with cyclosporine and antil-
imfocyte or antithymocite globuline) are curative.
Aims: Aims: The primary objective was to review the management of treatment
for severe aplastic anemia at patients in order to elucidate differences in treat-
ments and review the mortality and morbidity which relate to the variation of
treatment.
Methods: Methods: We treated 36 patients in the Clinic of Hematology of
Craiova for aplastic anemia (both severe and moderate) over a period of 16
years. A total of 36 patients of aplastic anemia were treated in our institution
from 1997 to february 2013. Thus, a total a of 36 patients were included in the
analysis.
Results: Of the total of reviewed patients, 21 were male and 15 were female;
The mean age at diagnosis was of 46±2 ,4 years. Nine patients (25%) of
patients had severe aplastic anemia, 25 patients (69,5%) had severe anemia
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and two (5,05%) patients had moderate aplastic anemia. Four patients (9%)
developed aplastic anemia in the setting of hepatitis (B2 patients and C2
patients) and 4 patients (9%) were diagnosed with toxic aplastic anemia; 89,9%
of patients were treated with cyclosporine and ATG or ALG and had a complete
response.The average time to C.R. was of 23±11 months. Average duration of
treatment was of 12±10 months. Three patients died: one from complications
unrelated to aplastic anemia and two related to a second neoplasm (unrelated
to treatment). The average time to transfusion independence for all patients was
of 8±8 months. The time to transfusion independence was associated with
immunossupresive failure (P=0,001). Patients who did not respond to treat-
ment had an average time to transfusion independence of 15±12 months as
compared to those who were complete responders and who had an average
time to transfusion independence 2±2 months. Additionlly, there was an asso-
ciation between immunosuppresive failure and cyclosporin levels (P=0,002).
There was a non-significant association between immunosupressive failure
and bone marrow cellularity (P=0,02). Other 4 patients had evidence of a cyto-
genetic abnormality (iso-17 q, del 16 q, 5q), but never progressed to LAM, MDS
or myeloproliferative neoplasms.
Summary / Conclusion: With immunosupressives regimens, aplastic anemia
is currative in the majority of cases. For patients with confirmed clonal disease,
it is possible that immunosupressive failure and the ultimate development of
MDS, PNH or LAM are related.

B1463
LONG TERM AZACYTIDINE THERAPY IN RESPONDING MDS IS FEASI-
BLE AND PROLONGS THEAREPEUTIC BENEFIT: ANALYSIS IN 18 ELDER-
LY PATIENTS 
E Sala1*, C Messina1, F Giglio1, M Tassara1, F Pavesi1, E Guggiari1, S Mark-
tel1, F Ciceri1, C Corti1, M Carrabba1, M Bernardi1
1Hematology and Bone Marrow Transplantation, San Raffaele Scientific Insti-
tute, Milan, Italy

Background: The only potentially curative treatment for Myelodisplastic Syn-
dromes (MDS) is allogeneic stem cell transplantation (allo-SCT). Nevertheless,
MDS is more frequent in elderly patients (pts). The majority of these pts are not
candidate for transplant. Azacytidine (AZA) compared with conventional sup-
portive care may improve quality of life and long-term outcome of higher-risk
(HR) MDS (IPSS Int-2 or high) and is therefore the reference frontline therapy
of pts ineligible for allo-SCT. No indications have been established regarding
how long AZA treatment should be continued. Pts responding to AZA should
continue the treatment until relapse. Outcome after AZA failure is poor. Rapid
loss of response to AZA has been observed in case of inter-cycle interval pro-
longation or withdrawal of treatment.
Aims: To assess long term tolerability to AZA in HR MDS/AML pts who respond-
ed to treatment and underwent more than 6 cycles of therapy.
Methods: We retrospectively evaluated the tolerability profile of AZA in a series
of 18 consecutive pts treated at our Institute from 11/2010 to 2/2013. We used
the approved schedule of AZA 75 mg/m(2)/d subcutaneously for days 1-7 of
every 28-day cycle. To assess treatment related toxicities weekly blood exam-
inations and clinical monitoring were performed. After the first 6 cycles a bone
marrow evaluation was also planned in order to assess response.
Results: Between 11/2010 and 2/2013 we administered AZA to 18 pts (table
1: pts’ characteristics). 9/18 pts (5 HR MDS, 4 AML with <30% of blasts)
received more than 6 cycles, median number of cycles being 13 (range 8-18);
after VI cycles 6/9 pts were in Partial Response (PR), while 3/9 pts in Stable
Disease (SD). All 9 pts continued with further cycles. After a follow up (fu) of
366 days (median, range 231-637), 7/9 pts are alive, still responding to AZA,
2/9 died of disease progression. In this series of pts, we documented a good
profile of tolerability to AZA, maintained during all cycles. As it has been previ-
ously reported, the most frequent adverse event was gastrointestinal (GI) con-
stipation (no grade III-IV severity). We also observed neutropenia e thrombo-
cytopenia of grade III-IV (5/9 pts). In order to maintain the correct cycle timing,
we decided as our policy to administer AZA despite the detection of neutrophil
values <1000/mmc (but >500/mmc). All neutropenic pts received anti-bacteri-
al, anti-fungal and anti-viral prophylaxis. During fu the incidence of severe infec-
tious events leading to hospitalization was low: only two cases of febrile neu-
tropenia were observed and both cases were successfully treated with large
spectrum anti-microbial therapy.
Summary / Conclusion: In HR MDS pts, AZA improves survival vs conven-
tional care regimens. AZA treatment is associated with delayed disease pro-
gression, reduced transfusion requirements and enhanced quality of life and it
is the standard of care for pts with HR MDS ineligible for allo-SCT. The likeli-
hood of having a sustained response to AZA is increased by maintaining a cor-
rect cycle-timing and maximizing treatment duration. Our preliminary data sug-
gest that AZA is well tolerated even after several cycles: we observed a low per-
centage of severe adverse events, especially infectious ones despite the occur-
rence of severe neutropenia. Our data support AZA administration until dis-
ease progression. The favorable toxicity profile of the drug even in presence of
prolonged neutropenia allows the maintenance of a correct interval between
consecutive cycles, thus maximizing the therapeutic potentialities of this
hypomethylating agent.

B1464
EVALUATION OF FLOW CYTOMETRIC SCORE FOR THE DIAGNOSIS OF
LOW-GRADE MYELODYSPLASTIC SYNDROMES
M Heron1*, L Bakker1, W Posthuma2, R Brouwer2, F Smedts3, M Batstra1
1Medical Laboratories, Department of Immunology, 2Department of Internal
Medicine, 3Department of Pathology, Reinier de Graaf Hospital, Delft, Nether-
lands

Background: The diagnosis of myelodysplastic syndromes (MDS) is not
always straightforward when patients lack specific diagnostic markers, such as
clonal cytogenetic abnormalities and/or ringsideroblasts. Recently, a flow cyto-
metric score (FCM score) has been developed and validated to be able to dis-
criminate low-grade MDS from non-clonal cytopenias (1). 
Aims: We aimed to test the applicability of the FCM score in our hospital pop-
ulation.
Methods: Immunophenotypic data generated in the diagnostic work-up of bone
marrow samples from patients suspected of having MDS in 2012 were retro-
spectively analyzed. The flow cytometric algorithm as proposed by Della Porte
et al (1) was used to determine an FCM score. The FCM score was composed
of four cardinal parameters: CD34+ myeloblast-related and B-progenitor-relat-
ed cluster size, myeloblast CD45 expression and granulocyte side scatter val-
ue. An FCM score of 2 or more was considered suggestive for the diagnosis of
MDS.
Results: A correct diagnosis of MDS was formulated in 10/11 cases (sensitiv-
ity 91%), while 1 false-positive result was noted among 14 control patients
(specificity 93%) (Figure 1). Eighty percent (4/5) patients without specific mark-
ers of dysplasia (ring sideroblasts and/or clonal cytogenetic abnormalities) were
correctly classified. The positive likelihood ratio of the flow cytometric score
was 12.7.

Summary / Conclusion: The evaluation of the proposed FCM score in low-
grade MDS showed a high sensitivy and specificity, and a clinical important pos-
itive likelihood ratio. This study confirms the applicability of the described FCM
score in our hospital population and may help to establish the diagnosis of
myelodysplastic syndrome, especially when morphology and cytogenetics are
indeterminate. However, the relatively low number of patients included in the
analysis warrants further experience with the use of the FCM score in the diag-
nostic work-up of patients suspected of having MDS. 

Reference

1. Della Porta MG, Picone C, Pascutto C, Malcovati L, Tamura H, Handa H,
Czader M, Freeman S, Vyas P, Porwit A, Saft L, Westers TM, Alhan C, Cali
C, van de Loosdrecht AA, and Ogata K. Multicenter validation of a repro-
ducible flow cytometric score for the diagnosis of low-grade myelodysplas-
tic syndromes: results of a European LeukemiaNET study. Haematologica
2012;97(8):1209-1217.

B1465
A NEW CASE OF REFRACTORY ANEMIA WITH RING SIDEROBLASTS
AND THROMBOCYTOSIS SF3B1 AND JAK2 V617F POSITIVE, RESPOND-
ING TO LENALIDOMIDE MONOTHERAPY. 
G Georgiou1*, M Francesci2, L Benusiglio3, P Menoud2, P Beris1
1Hematology, Unilabs - Switzerland, Coppet, 2Molecular biology, Unilabs -
Switzerland, Lausanne, 3Internal medicine, Private practice, Geneva, Switzer-
land

Background: Refractory anemia with ring sideroblasts has recently been asso-
ciated with SF3B1 mutations in more than 60-80% of cases according to the
published series. The revised WHO classification of hematopoietic tumors intro-
duced the new category myelodysplastic/myeloproliferative neoplasms
(MDS/MPD). Refractory anemia with ring sideroblasts associated with marked
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thrombocytosis (RARS-TE) is the best characterised hematologic entity in this
category of MDS/MPD. Besides the SF3B1mutation more than 50% of cases
carry also the JAK2 V617F or MPL mutations. Gerwin Huls et al (Blood 2010;
116: 180-182) reported two such cases responding to lenalidomide single agent
treatment. Both patients became transfusion independent and one attained
complete molecular remission.
Aims: We report another case of refractory anemia with ring sideroblasts and
thrombocytosis positive for SF3B1 and JAK2 V617F mutations, who was suc-
cessfully treated by lenalidomide. We present clinical, haematological data and
molecular biology markers at diagnosis and after four months treatment.  
Methods: 65 years old male patient from Spain. At diagnosis Hb: 98 g/L, MCV
108 fl, WBC 6 G/L with 66% neutrophils, Plt: 400 G/L. Four months later Hb 92
g/L, WBC4,9 G/L, reticulocytes 68 G/L, Plt 465 G/L. Bone marrow aspiration
with iron staining was performed. Caryotype (G-banding) was determined in cul-
ture of bone marrow unstimulated and GM-CSF and G-CSF stimulated cells.
RNA and DNA was extracted from peripheral blood and the mutations of the
gene SF3B1 and JAK2 V617F were looked by PCR and sequencing and
pyrosequencing respectively. JAK2 mutation analysis was repeated 4 months
after initiating lenalidomide treatment. 
Results: Bone marrow was hypercellular (70-75%) with marked dyserythro-
poiesis and dysmegakaryopoiesis. Blasts cells were less than 2%. 75% of ery-
throblasts were ring sideroblasts upon iron staining. Caryotype was normal,
46XY. Serum iron 39,6 μmol/L with 82% of transferrin saturation, ferritin 536
μg/L. JAK2 V617F mutation was present (30% by pyrosequencing) and we
also found the K700E mutation of the gene SF3B1 (PCR and direct sequenc-
ing) in heterozygous state. On September 2012 we started treatment with
lenalidomide 5mg per day, 21 days out of 28 per cycle. Beginning cycle2,
lenalidomide was increased to 10mg per day 3 weeks out of 4. An
hemogramme done after 4 cycles, gave the following results: Hb 121 g/L, MCV
102 fl, reticulocytes 86 G/L, WBC4,7 G/L, Plt 228 G/L. JAK2 V617F mutation
analysis at that point was repeated and showed no mutation (by pyrosequenc-
ing). Lenalidomide is tollerated very well with no side effects particularly with
no clinical sign of polyneuropathy.
Summary / Conclusion: This patient satisfies all WHO criteria for the diagno-
sis of RARS-TE. He presented a specific mutation for sideroblastic anemia
and was JAK2 V617F positive. Treatement with lenalinomide was motivated
because of deterioration of anemia. The response to the treatment is evident
with a gain of more than 29 g/L of Hb, correction of platelet number and the dis-
apperance of JAK2 V617F mutated clone. Our case confirms the two previous
cases presented by Gerwin Huls et al, particularly regarding anemia improve-
ment, correction of thrombocytopenia and complete molecular response con-
cerning JAK2. Furthermore our results agree with the rapid effect of lenalido-
mide. In our opinion these three cases consist a strong argument to perform a
multicenter International prospective clinical study on the effect of lenalidomide
in cases with RARS-TE.

B1466
OUTCOME OF 5-AZACITIDINE AND DECITABINE TREATMENT IN ELD-
ERLY PATIENTS WITH MYELODYSPLASTIC SYNDROME 
S Nam1*, T Lim1, B Kim1
1Division of Hematology-Oncology, Department of Internal Medicine, VHS med-
ical center, Seoul, Korea, Republic Of

Background: Myelodysplastic syndrome (MDS) are heterogenous group of
hematologic disorders broadly characterized by cytopenias associated with a
dysmorphic and usually cellular bone marrow, and by consequent ineffective
blood cell production. For patients with MDS an epigenetic therapy with
hypomethylating agents is considered standard of care.
Aims: We evaluated the outcome of 5-Azacitidine and Decitabine treatment in
elderly patients with myelodysplastic syndrome in our veterans hospital.
Methods: For analysis, patients were included if they were > 60 years, had
morphological evidence of MDS per bone marrow examination at the time of
diagnosis and were treated with either hypomethylating agent, 5-azacitidine and
decitabine. The patients received 5-azacitidine 75mg/m2, d1-7 or decitabine
20mg/m2, d1-5 at four weeks interval. The primary end point was overall
response rate.
Results: A total of 27 patients were analyzed. Median age was 68 years (range
61-81 years). 10(37%) patients had received 5-azacitidine and 17(63%)
patients had received decitabine. The International Prognostic Scoring System
risk category was Intermediate-2/High in 44%. A median of 5 courses (range
1-16) were delivered and 56%(15/27) patients were treated 4 cycles over. The
overall response rate was 59%. Patients who showed response (CR+PR+HI)
had significantly longer overall survival than those who did not (30 months vs
5months, P=0.01). With a median follow-up duration of 12 months, median
overall survival was 14.7 months. The difference in overall survival was evident
in the Intermediate-2/High risk group but not in the Intermediate-1 risk group.
However, the difference between 5-azacitidine and decitabine group was not
stastically significant.
Summary / Conclusion: In our study, both 5-azacitidine and decitabine were
feasible and effective in elderly patients with myelodysplastic syndrome. The
overall survival was significantly longer in patients showing response. There
were needed additional large-scale prospective studies.

B1467
MELATHONIN PLUS DANAZOLE, PREDNISONE AND ERYTHROPOIETIN
ALPHA IS EFFECTIVE IN TREATMENT OF MYELODYSPLASTIC SYN-
DROMES WITH ANEMIA AND THROMBOCYTOPENIA.
G Giordano1*, f d’amico2, a d’aveta 1, m de maria1, p nicola3, p mondello4, c
sansò5, g sticca1
1oncology, 2Foundation “J. Paul II” - Campobasso - Italy, Campobasso, 3chieti
university, chieti, 4oncology, policlinico “g martino”, messina, 5catholic univer-
sity, rome, Italy

Background: Melathonin was reported effective in some cases of ITP because
of its thrombopoietic effect.
Aims: Aim of this study is to verify if danazole, prednisone, melathonin and ery-
thropoietin alpha is effective and safe in patients with refractory cytopenia with
multilineage dysplasia (RCMD) with anemia and thrombocytopenia.
Methods: This study is a multicentric study.
20 patients with RCMD with IPSS intermediate or low showed anemia and
thrombocytopenia. Cytogenetics was normal in 15 patients and not evaluable
in 5 patients. In group A 10 patients received orally danazole 200 mg/day, pred-
nisone 25 mg/day, melathonin 60 mg/day, B12 400 mg/day, calcium levofoli-
nate 7.5 mg/day, liposomal iron 30 mg/day, erythropoietin alpha 40000 IU sub-
cutaneous weekly (5 originator and 5 biosimilar) for at least 3 months. In group
B 10 patients received the same treatment except melathonin. In group B 7
patients received originator erythropoietin alpha and 3 biosimilar. In group A M/F
was 6/4, median age was 68 years (R62-80), median follow-up was 4 months
(R2-6), median Hb 9 g/dl (R8.5-10), median PLT count 40000/mcl (R30000-
50000). In group B M/F was 5/5, median age was 66 years (R60-84), median
follow-up was 3 months (R2-5), median Hb 8.7 g/dl (R8-9.5), median PLT count
27000/mcl (R20000-45000).
Results: In group A median platelet count after treatment was 55000/mcl
(R40000-60000), median Hb 10 g/dl (R9-11). In group B median platelet count
after treatment was 38000/mcl (R25000-50000), median Hb 10.2 g/dl (R9-
10.5). In group A the 5 patients receiving biosimilar erythropoietin alpha showed
a median platelet count of 55000/mcl vs a median platelet count of 40000/mcl
in patients receiving originator molecule. No side effects were noted in the two
group.
Summary / Conclusion: Melathonin, danazole, prednisone and erythropoietin
alpha is safe and effective in RCMD with anemia and thrombocytopenia.

B1468
CLINICAL ANALYSIS OF 24 PATIENTS WITH SEVERE APLASTIC ANEMIA
AND VERY SEVERE APLASTIC ANEMIA TREATED WITH ANTITHYMO-
CYTE GLOBULIN(ATG) COMBINED WITH CYCLOSPORINE
Y Yan1, L Wei1*, G Sujun1, F Hongqiong1
1Department of Haematology and oncology, First Hospital of Jilin University�
Changchun China, changchun�jilin province, China

Background: Severe aplastic anemia(SAA) and very severe aplastic
anemia(VSAA) are serious hematopoietic disease,most of the patients would
die within 6-12 months if they couldn’t receive effective treatment. If the patient
is younger than 40 years old and has a histocompatible sibling donor,the first
choice is hematopoietic stem cell transplantation (HSCT);but If the patient is
older than 40 years old and has no histocompatible sibling donor, Immunusup-
pressive therapy (IST) is a key treatment strategy ,the standard IST is antithy-
mocyte globuline (ATG) plus cyclosporine A (CsA). Because the majority of
patients have no histocompatible sibling donor. so IST is a key treatment strat-
egy to the patients.
Aims: Here we summarized the recent therapeutic effect and adverse reaction
of treatment with ATG plus CsA in 24 patients with SAA and VSAA as follows.
Methods: There are 13 patients with SAA and 11 patients with VSAA�includ-
ing 10 male and 14 female ranged from 6 to 63 years old�median age was 18
years. All the patients were treated with rabbit ATG from France at a dose of
3-5mg/kg/day for 5 days, and received the CsA a week later at a initial dose of
3-5mg/kg/day, then adjusted the dose of CsA according to the blood concen-
tration and reduced the dose after one year gradually.we also treated the
patients with the hematopoietic stimulating factors(eg.G-CSF,L-11,EPO) after
the ATG treatment. We strengthened the anti-infective therapy within 2 months
after ATG treatment , And we emphasized the erythrocyte suspension and
platelet infusion.
Results: We evaluate the effects according to the Camitta criteria 4 months
after the ATG treatment, 6 patients achieved CR,12 PR,the other 6 patients had
no response,the overall response rate is 75%, during the treatment,22 patients
suffered from Varying degree of inflammation, including 10 sepsis�4 of them
whose history was longer than 6 months died early,We haven’t found MDS or
PNH evolution for 2 years.
Summary / Conclusion: ATG plus CsA is an effective treatment for SAA and
VSAA,we can overcome the severe infections and allergic reactions.
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B1469
EFFICACY AND TOLERABLITY OF AZACITIDINE TREATMENT IN
PATIENTS WITH MDS, AML AND CMML 
A Biedma1*, C Avellaneda2, J Berruga1, D Tallón2, C Ferrer1, M Anguita2
1Hematology, Hospital San Juan de la Cruz., 2Hematology, H San Agustín ,
Jaén, Spain

Background: Azacitidine (AZA) is a hypomethylating agent approved for the
treatment of adults patients (pts) who are not eligible for haematopoietic stem
cell transplantation with: Int-2 and high-risk myelodysplastic syndromes (MDS)
according to the International Prognostic Scoring System (IPSS); chronic
myelomonocytic leukemia (CMML) with 10-29% marrow blasts without myelo-
proliferative disorder, and acute myeloid leukaemia (AML) with 20-30% blasts
and multi-lineage dysplasia, according to World Health Organization (WHO)
classification (1). AZA efficacy has been firmly established in higher risk MDS
patients; however, in CMML its efficacy remains uncertain (< 10 patients have
been treated in the AZA trials) (2). Regarding AZA efficacy in AML, an AZA-001
trial sub-analysis showed that AZA significantly prolonged overall survival (OS)
vs. conventional care regimens (CCRs) in 113 patients with WHO-classified
AML and 20 – 30% BM blasts (3)
Aims: We describe the clinical experience with azacitidine in patients with
MDS, AML and CMML with safety data included.
Methods: Multicenter, observational, post market, retrospective study in the
AZA indicated population (patients with MDS, AML and CMML) treated with AZA
(≥ 3 months) before September 2011.
Results: Twenty one patients were included (intent to treat population). AZA
treatment was administrated in 5-2-2 and 7 days schedules in 15 (66.7%) and
6 patients (28.6%), respectively (11.7 cycles; mean); with concomitant G-CSF
in 18 pts. Six (28.6%) patient continued with the AZA treatment; 11 pts (52.4%)
achieved transfusional independence (TI) (mean: 33.9 weeks), and 3 main-
tained it at the end of the study. Thirteen (61.9%), 10 (47.6%), 7 (33.3%), 7
(33.3%) and 2 (9.52%) patients, achieved erytroid, plateled, granulocytic and
morphological medullar response, respectively at a mean of 5.08, 5.80, 3.29,
5.29 and 3 cycles. The best response to AZA treatment was complete response
(CR) in 4 patients (19%), partial response (PR) in 3 (14.3%) and stable disease
(SD) in 10 (47.6%). Overall response rate (ORR) (RC+RP+EE)= 17 patients
(81%). The median overall survival (OS) was 612 days (20.4 months) (95% CI
233 – 800). At the end of study 7 patients (33.3%) remained alive with none exi-
tus related with AZA treatment. Adverse event (AE) was reported in 13 patients,
among them 11 required dose reduction/withdrawal treatment. The AE includ-
ed: Grade2-4 neutropenia (n=12), Grade 3-4 thrombocytopenia (n=2), Grade
3 cytopenia (1), Grade 2 injection site reaction (n= 1), Grade 1 polycythemia
(n=1) and Grade 3 digestive toxicity (n=1).

Summary / Conclusion: The current results of our study showed that azaciti-
dine treatment of patients with MDS, CMML and AML is effective with an ORR
of 81%. The therapy was well tolerated with cytopenia as more commonly
reported haematological adverse event and digestive toxicity and injection site
reaction as nonhaematological events. In conclusion azacitidina is effective
and safety in the treatment of these patients.

B1470
INTESTINAL ANGIODYSPLASIAS AND MYELOSYPPRESSION: 3 CASE
REPORTS- THE ROLE OF LONG ACTING OCTREOTIDE
I Prousanidis1*, A Agorastos2, M Charalampidis3, AGiannopoulos3, P Gkika3, V
Zioganas4, P Kiryttopoulos3
11st Propaedeutic Internal Medicine Dpt, AHEPA Univesrity General Hospital
of Thessaloniki, 2internal medicine, Cancer Hospital of Thessaloniki”Theage-
nio” , Thessaloniki, 3Internal medicine, General Hospital of Veria, Veria, 4Gas-
troenterology, Hippokration General Hospital , Thessaloniki, Greece

Background: Vascular malformations of the gastrointestinal tract are one not
so common cause for gastrointestinal bleeding and iron deficiency anemia.
The co – existence of myelodysplastic syndrome in cases like these has been
registered, leading the patients to be treated independently for the 2 co – exist-
ing diseases.
Aims: Our goal was to investigate the possibility of correlation between the gas-
trointestinal and the hematological condition of such patients. We took under
consideration the new data of international literature, where the role of certain
cytokines – that are produced from the intestinal vascular malformations – on
the suppression of the bone marrow, is suggested.
Methods: 3 patients, all 3 above the age of 65, were treated with blood trans-
fusions and iron supplementation for a period of at least two years for iron defi-
ciency anemia due to gastrointestinal bleeding, which was provoked by
angiodysplasias of the small intestine ( as were diagnosed after a thorough
endoscopic approach and the use of wireless video capsule ). At the same
time, these 3 patients were treated with erythropoietin, since they were thought
to suffer from myelodysplastic syndrome. With the beginning of the second
year of treatment, therapy on all 3 patients seemed to fail and the results of the
bone marrow biopsy were reconsidered. We found out that at all 3 patients,
myelodysplastic syndrome was not a definite diagnosis because the histology
report concluded that the findings were not compatible with any certain type of
myelodysplastic syndrome but merely with myelosuppression. Having in mind
the suggested in such cases thalidomide and octreotide therapeutic approach,
we started treating the patients with long-acting octreotide, in a dosage of 20
mg, given intragluteally at 4 – week intervals for at least one year.
Results: The hemoglobin levels, blood transfusions, iron supplementation,
hospitalizations and the need for erythropoietin on all 3 patients were monitored
during the period of their octreotide treatment. The results were satisfactory,
since all 3 of them maintained an Hb level above 9mg/dl without being submit-
ted to their previous treatments.
Summary / Conclusion: The suppressive role of intestinal vascular malforma-
tions via cytokines on the bone marrow productive procedure is a topic with
great interest and prospective. The identity and role of intermediate cytokines
is discussed and the benefit deriving from the usage of long acting octreotide,as
well as thalidomide, is yet to be proved.

B1471
CLINICAL TRIAL OF PROPHYLACTIC ANTIFUNGAL AND ANTIVIRAL
THERAPY IN SAA/VSAA PATIENTS UNDERGOING IMMUNOSUPPRES-
SIVE THERAPY
H Chang1*, Y Jia1, J Li1, J Liu1, J Yang1, H Ma1
1WestChina Hospital, Sichuan University, Chengdu, China

Background: Persistent neutropenia associatedInvasive fungal infections pre-
dominantly with aspergillus, and bacterial infections are a major cause of death
in patients with SAA.Patients of SAA/VSAA undergoing immunosuppressive
therapyare also susceptible to viral infections. In multivariate analysis, younger
age, absolute neutrophil count > 200 cells/μL before IST, absence of IFIs, and
use of voriconazole were independently predictive of survival . 
Aims: The aim of this study was to investigate the effects of prophylactic anti-
fungal and antiviral therapy in SAA/VSAApatients undergoing IST .
Methods: 26 patients with SAA/VSAAundergoing IST were evaluated. The
patients were divided into two groups. We reviewed the records of 14 patients
(group1, non- prophylactic group) with SAA/VSAA admitted to our Hematology
department from 2005 to 2012 who received immunosuppressive therapy (IST)
without prophylacticanti-infective therapy. 12 patients (group2, prophylactic
group) undergoing IST during April 2012- February 2013 with prophylactic anti-
fungals , antiviralstherapy, Valaciclovia 0.3 po bid plus Micafungin 50mg intra-
venously qd.
Results: In 12 patients of prophylactic group , 8 were response to IST, 4(33.3%)
were found neutropenic febrile (1 patient wasserum sickness, 1 patient with bac-
terial infection, 2 patients with bacterial and fungal infections and serum sick-
ness). In 14 patients of non- prophylactic group , 10 were response to IST , but
had longer hospitalized time than prophylactic group, 13(92.8%) patients
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occurred neutropenic febrile (each patient developed 1 or more febrile
episodes) (2 patients were associated with serum sickness, 3 patients with
bacterial infection, 7 patients with clinically documented bacterial and fungal
infections,1 patient with bacterial and viral infections ).
Summary / Conclusion: Our study showed thatprophylactic antifungals ,
antivirals treatment is very imperative. Prophylactic antifungal and antiviral
therapy is effective in reduce neutropenic febrileand hospitalized timefor
SAA/VSAA patients undergoing immunosuppressive therapy.

B1472
SUCCESSFULL AZACITIDINE BASED TREATMENT OF THERAPY RELAT-
ED MYELODYSPLASTIC SYNDROME WITH NORMAL KARYOTYPE
OCCURRED AFTER ACUTE MYELOID LEUKEMIA 
F Saltarelli1*, C Tatarelli1, V Naso1, M Spiriti1, M Bianchi1, E Conte1, A Ferrari1
1Hematology, S.Andrea Hospital, “Sapienza” University, Rome, Rome, Italy

Background: Therapy-related myelodysplasia (t-MDS) occurs as a complica-
tion of cytotoxic treatment given for cancer. Typically at presentation chromo-
somes abnormalities and/or complex karyotype are present. Standard
chemotherapy is often not effective with very low complete remission rates so
prognosis remains poor. 
Aims: Azacitidine is an hypomethylating drug that showed to be effective in
MDS. We describe here 3 patients with t-MDS secondary to chemotherapy for
de novo acute myeloid leukemia (AML), successfully treated with Azacitidine.
Methods: Between April 2011 and November 2012 we observed in our centre
2 women and one man previously successfully treated for AML (M2,M2 NPM+,
and M5) who were then diagnosed with MDS, defined by blast count <20% and
typical cytological morphology in bone marrow aspirate. Patient 1 was a 48
years-old lady diagnosed in March 2011 with RAEB-1, not transfusion depend-
ent and with 2 cytopenias. Patient 2 was a 74 years-old lady diagnosed in Feb-
ruary 2012 with RAEB-1 but with a mild anemia; patient 3 was a 64 years-old
man presented in February 2012 with RCMD was transfusion dependent for
Red blood Cells and Platelets. All patients were Intermediate-1 and Intermedi-
ate according to IPSS and WPSS scores respectively. Karyotype was evalu-
able in all patients and was normal. t-MDS occurred after 44 months of com-
plete remission (CR) for patient1, after 22 months from 2nd CR for patient 2 and
after a 8 months CR for patient 3. Azacitidine was started at a median of 1
month from t-MDS diagnosis at the dose of 75 mg/sqm daily for 7 days every
4 weeks. A median of 9 courses were administered (range 7-15). Response was
assessed according to the International Working Group criteria.
Results: Patient 1 received 15 courses of azacitidine and after obtaining com-
plete remission underwent allogenic stem cell transplantation. Patient 2
received 9 courses of azacitidine achieving complete remission and she is still
on treatment. Patient 3 achieved stable disease with persisting severe throm-
bocytopenia and anemia after 7 courses of azacitidine but died because of
hemorraghic stroke. Therapy was generally well tolerated except for patient 3
who experienced several grade 2- 3 infective episodes . Median overall sur-
vival of t-MDS patients was 12 months (range 6-22)
Summary / Conclusion: Currently there is no standard treatment for patients
wit t-MDS. In our small experience, azacitidine given upfront showed to be
effective improving overall survival with an accetable toxicity profile. Further
studies are needed to confirm these results.

B1473
RAPID HAEMATOLOGICAL RESPONSE WITH 5-AZACYTIDINE IN HIGH
RISK MYELODYSPLASTIC SYNDROME
J Roy1, S Weston-Smith1, S Sahu1, R Grace1, E Dimitriadou2, A Nikolova1, A
Rumbold1, S Gupta1*
1Haematology, East Sussex Healthcare, East Sussex, 2Haematology, Maid-
stone and Tunbridge wells Hospital, Maidstone , Kent , United Kingdom

Background: High risk myelodysplastic syndrome (IPSS intermediate 2 and
above) and CMMLII have poor prognosis. Median survival with best support-
ive care is less than one year. 5-azacytadine has significantly changed the
median survival in these patients. Median cycles to complete haematological
response has been 4 cycles.
Aims: We report two patients who achieved complete haematological response
just after one cycle of azacytidine. It is not commonly seen that patients acheive
such rapid response. 
Methods: 67 years old male patients presented with Hb-7gm/dl, WBC-54X109

/L and platelets-17x109 /L. Peripheral monocyte count was 5.5x109 /L. Bone
marrow showed Chronic myeloonocytic leukaemia (CMMLII) with 11% promo-
cytes and blasts. Karyotype was normal with FISH for chromosome 5 and 7
being negative. He was requiring 2 units RBC support every 2 weeks, and one
pool of platelets every week for past 2 months before starting 5 Azacytidine.
He had splenomegaly of 10cm below the costal margin. He was started on 5-
azcytidine with the standard dose of 75mg/m2 for 7 days .2 weeks after the last
day of 5 –Azacytidine, his haemoglobin rose to 9gm/dl and platelets improved
to 33x109/Lwithout any transfusion support. White cell count started to reduce
and neutrophils normalized. Just before starting the second cycle he achieved
complete haematological remission and transfusion independence. He contin-

ued to receive further 3 cycles before bone marrow which revealed 4 % blasts
and continuing tri-lineage dysplasia He has completed 9 cycles of Azacytidine
and continues to be in complete haematological remission. Second patient is
a 79 years old male who presented in 2011 with isolated thrombocytopenia of
40 X109 /L and normal haemoglobin and white cell count. Bone marrow
revealed MDS RCMD with 3 % blasts. He had complex cytogenetics with dele-
tion5,-22, +22, deletion 20, +marker. He chose to remain on watch and wait ini-
tially. 5 months later he was admitted through the accident and emergency
department with septicaemia and swollen joints. Blood test: Hb-7.9 gm/dl,
WBC-1.3xX109 /L, Neutrophils-0.4x109 /L, Platelets-20x109 /L. Repeat bone
marrow after sepsis revealed RAEB II with 17% blasts with same complex
cytogenetics abnormality as presentation. He was started on Azacytidine of
75mg/m2 for 7 days. Immediately after completing the drug he was again admit-
ted with second episode of sever sepsis and sever pancytopenia. As he recov-
ered from sepsis his counts recovered and he achieved complete normal blood
counts with Hb-14.5gm/dl, WBC 6.8x109 /L, neutrophils 2.5x109 /L and platelets
340x109 /L. Patient refused to have any more chemotherapy and further tests
thinking he has been cured. His last blood test in January 2013 which was3
months after last dose of Azacytidine still shows complete haematological
remission
Results: We have reported that both patients acheived complete haematolgi-
cal response just after one cycle of azacytidine. In one patient we could docu-
ment bome marrow dysplastic remmission also but the otherpatient unfortu-
nately declined further investigation and treatment.
Summary / Conclusion: Azacytidine treatment results in significantly higher
response rates, improved quality of life, reduced risk of leukaemic transforma-
tion, and improved survival compared with supportive care. Complete haema-
tological repose just after one cycle is not common. It has not been reported
till date in the literature. Early platelet response has been a marker of long
term survival and long progression free survival. It would be interesting to see
if very rapid response in haemoglobin and white cell, just after one cycle could
also translates in to long progression free survival

B1474
A RARE DISEASE IN CHILDHOOD: PNH AND ITS TREATMENT WITH
ECULIZUMAB
G Aydogan1*, D Tugcu1, A Akcay1, N Ayaz1, G Keskindemirci1, Z Salcioglu1, F
Akici1, M Demirkaya1, M Gokce1, H Sen1
1Pediatric Hematology, Kanuni Sultan Suleyman Education and Research Hos-
pital, Istanbul, Turkey

Background: Paroxysmal nocturnal hemoglobinuria (PNH) is a rare acquired
syndrome in which glycosyl phosphatidylinositol–anchored proteins (GPI-AP)
are deficient on the surfaces of blood cells. PNH can present at any age, most
commonly between 20 and 50 years. It is extremely rare in childhood and ado-
lescence. Only 70 well-documented pediatric cases of PNH could be retrieved
from the literature and most of these have arisen in a previous setting of bone
marrow failure. There are few pediatric case reports presented with reccurrent
hemolytic episodes. Treatment is mainly supportive in the form of folic acid, iron
supplements, and blood transfusions of filtered red cells when ever necessary.
Hematopoietic stem cell transplantation is the only curative option for patients
with PNH. A novel alternative treatment option for adult patients with PNH
includes the humanized monoclonal antibody eculizumab.
Aims: Eculizumab is not licensed for use in patients <18 years of age. The
experience regarding to the use of eculizumab therapy under 18 years is lack-
ing. So, we find it significant to share our experience regarding to the use of
eculizumab for a 10 year old patient that was diagnosed as PNH at 4.5 years
of age and have been managed successful by eculizumab for more than one
year in Kanuni Sultan Süleyman Education and Research Hospital.
Methods: The diagnosis of the patient was made at 2007 with immunpheno-
typing and then verified with FLAER method.She had been given blood trans-
fusions, hyperhydration therapy, low-dose oral prednisolone continuously at
the beginning and then during hemolytic attacks.During follow-up, attacks had
become more frequent and recur at 2-3 weeks intervals.With the informed con-
sent of the family, eculizumab therapy was commenced. The dose of eculizum-
ab was set according to the weight of the child as 600 mg/week for 4 week, then
900 mg/every other week parenterally.
Results: After introduction of eculizumab both the frequency and the severity
of the attacks had declined significantly. She has been under eculizumab ther-
apy for more then one year without any considerable advers effect.
Summary / Conclusion: Depending on our experience; we can say that, like
in adults, eculizumab may have a substantial role in controlling hemolytic
episodes and preventing thrombotic complications and improving quality of life
in children
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B1475
THE NOVEL PAN-HDAC INHIBITOR, CKD-581 ENHANCES THE ANTI-
MYELOMA EFFECTS OF BORTEZOMIB
C Lee1, S Beom2*, K Ahn1, W Jung1, Y Koh2, J Kim2, H Lee3, J Kwon2, H Kim4,
H Yoon5, I Kim2, M Kim6, B Kim1,2, S Yoon1,2, 7
1Cancer Research Institute, College of Medicine, Seoul National University,
2Internal Medicine, Seoul National University Hospital, Seoul, 3Internal Medi-
cine, Dongguk University Medical Center, Goyang, 4Internal Medicine, Hallym
University Sacred Heart Hospital, Anyang, 5Internal Medicine, College of Med-
icine, Kyunghee University, 6CKD Research Institute, Chong Kun Dang Phar-
maceuticals, 7Clinical Research Institute, College of Medicine, Seoul National
University, Seoul, Korea, Republic Of

Background: Despite recent advances in myeloma treatment with the advent
of new targeted agents such as bortezomib, thalidomide and lenalidomide, mul-
tiple myeloma (MM) still remains incurable. To improve clinical outcome of MM
patients, many studies have been trying to develop novel targeted drugs. 
Aims: We wanted to examine the efficacy of CKD-581, a novel HDAC inhibitor,
either alone or combined with bortezomib in MM.
Methods: Antimyeloma effect of CKD-581 was tested in 6 commercial MM cell
lines, either alone or combined with bortezomib. The same experiment was
done with the presence of bone marrow stromal cells. We also examined the
effect of CKD-581, either alone or combined with bortezomib in an animal mod-
el and freshly isolated MM cells from MM patients’ bone marrow. For an animal
study, we used NRG(RAG2−/−gc−/−) mice that were injected with MM cells via
tail vein.
Results: CKD-581 had a potent anti-myeloma effect in 6 MM cell lines. At the
molecular level, CKD-581 caused accumulation of acetylation of histones and
activated cleavage of PARP and caspase 3 in MM cells. In combination with
bortezomib, CKD-581 synergistically increased bortezomib-mediated apopto-
sis in MM cells. In addition, this synergistic effect was maintained despite co-
culture with bone marrow stromal cells (BMSCs). Mice treated with CKD-581
alone and CKD-581 combined with bortezomib survived longer than non-treat-
ed controls, with the longest survival in combination arm. MM cells were not
detected in bone marrow of treated mice. In ex vivo study, CD138+ cells
decreased significantly when cells were treated with CDK-581 alone and CKD-
581 combined with bortezomib.
Summary / Conclusion: Our data indicated that CKD-581 had apoptotic effects
in MM and it showed synergism with bortezomib.

B1476
IMMUNOPHENOTYPIC ANALYSIS OF BONE MARROW B LYMPHOCYTE
PRECURSORS (HEMATOGONES) IN PLASMA CELL DISORDERS: A NEW
MARKER OF DISEASE?
Q Cabrera1*, S Chantepie1, J Mear1, V Salaun2, F Truquet2, A Gac1, O Reman1,
X Troussard1, M Macro1
1Service d’hématologie clinique, 2Service d’hématologie biologique, CHU de
Caen, Caen, France

Background: Hematogones (HGs) are normal B-cell precursors present in
bone marrow, including pro-B, pre-B and immature B cells, and characterized
by phenotypic co-expression of CD19 and CD10, and the acquisition of CD20.
HGs level in bone marrow aspirates is inversely correlated with age, but can
be increased after chemotherapy or stem cell transplantation. This increase may
reflect B cell reconstitution. Recent studies suggested that HGs level in bone
marrow was statistically correlated with favorable outcome in acute myeloid
leukemia and allogeneic hematopoietic stem cell transplantation. However, no
data exist on the presence of these B-cell precursors in patients with plasma
cell disorders.

Aims: Our goal was to describe the HGs level in plasma cell disorders, and to
determine any correlation with plasma cell infiltration or disease activity.
Methods: We analyzed by cytology and flow cytometry cells obtained from
bone marrow aspiration in 73 patients at the time of diagnosis for plasma cell
diseases: monoclonal gammopathy of undetermined significance (MGUS,
n=16), multiple myeloma (MM, n=48), AL amyloidosis (n=6) and isolated plas-
mocytoma (n=3). HGs were isolated as CD10+/CD19+ CD45low and CD20+
cells by flow cytometry with a 4-colour combination. The data were visualized
using a plot of side scatter scale versus CD45 staining. The sensitivity cut-off
was 0.01% of the total number of nucleated cells. Plasma cells were analyzed
using a CD38/CD138 plot and for CD19, CD20, CD56, CD117, CD33 and CD28
expression.
Results: The mean age of the 73 patients was 64.8 years old. Sixty-two patients
(84%) had detectable HGs in the bone marrow. The median and mean percent-
ages of total HGs were 2.04% and 1.81% (0-10%) respectively. The mean lev-
el of HGs was similar in both men and women (1.80%). The percentage of HGs
was not correlated with age, and high values have been observed in very old
patients (4.6% in a 89 years old patient for example). The percentage of HGs
was inversely correlated with plasma cell infiltration, as assessed by both flow
cytometry and cytology (P=0.0089 and P=0.0126, respectively). Moreover, the
percentage of bone marrow HGs was significantly lower in multiple myeloma
patients (smoldering and/or active myeloma) than in monoclonal gammopathy
of undetermined significance (P=0.04, figure 1). There was no correlation
between HGs level and the expression of CD56, CD117, CD28, CD33 or beta2-
microglobinemia at diagnosis.
Summary / Conclusion: At our knowledge, this is the first study to show HGs
presence in plasma cell disorders. Our results demonstrate that B-cell precur-
sors could be identified in the majority of patient with monoclonal protein. More-
over, we found that the percentage of HGs was inversely correlated with plas-
ma cell infiltration and disease activity. More data and a longer follow-up of our
patients are needed to determine the prognostic impact, in MGUS and multi-
ple myeloma progression and survival.

B1477
POTENTIAL ROLE OF PPAR-G AND HMOX1 IN MULTIPLE MYELOMA (MM)
CELL DEATH
D Tibullo1*, C Conticello1, C Giallongo1, P La Cava1, N Parrinello1, A Romano1,
A Chiarenza1, G Palumbo1, F Di Raimondo1
1clinical and molecular Biomedicine, Section of hematology, Ospedale Fer-
rarotto, university of Catania, catania, Italy

Background: Peroxisome proliferator-activated receptor γ (PPAR-γ) is a mul-
tifunctional transcription factor that regulates immune and inflammatory
responses. It has been previously shown that normal and malignant B cells,
including multiple myeloma, express PPAR-γ but its physiological role remains
unknown. Moreover, while certain PPAR-γ ligands can induce apoptosis of mul-
tiple myeloma cells and PPAR- γ over-expression decreases MM cell growth,
silencing PPAR-γ expression by RNAi increases survival of B lymphoma cells
(Garcia Bates Clin Can Res 2009). Heme Oxygenase 1 (HO1) is a microsomal
enzyme that catalyzes the degradation of heme into carbon monoxide, biliverdin
and ferrous iron. It plays a pivotal role in inflammation, oxidation and apopto-
sis. It is able to regulate PPAR-γ by enhance its expression as well as different
PPAR-γ agonists upregulates HO1 via a PPAR-g dependent-pathway. More-
over, it has been recently described that Bortezomib is able to increase HO1
expression (Barrera, Cell Cycle 2012).
Aims: The aim of this study was to evaluate the correlation between Borte-
zomib, HO1 and PPAR-γ in multiple myeloma cells.
Methods: Three human multiple myeloma cell lines (ARH77, U266, SKMM1)
were incubated with rosiglitazone (1µM, 72h), a synthetic agonist of PPAR-γ
currentlyused to treat type 2 diabetes, and with Bortezomib (10nM, 24 h). Cell
viability was evaluated by flow cytometer (Becton-Dickinson, San Jose, CA,
USA) with annexin V and 7-Aminoactinomycin D (7-AAD) assay. Real-time
PCR (7900 Fast Real Time PCR Applied Biosystems) was used to analyze
PPAR-γ and HO1. HO1 enzymatic activity was evaluated by a colorimetric
assay.
Results: Rosiglitazone was able to induce apoptosis in human multiple myelo-
ma cells (apoptotic cells 48%±9,3 vs 35%±7 of control) and a relevant increase
of PPAR-γ (30 folds) and HO1 (12 folds) expression. Bortezomib, as expected,
was able to decrease cell viability of about 50% and, more notably, was able to
increase HO1 protein and mRNA expression (40 fold) and PPAR-γ expression
(16 folds). We have also treated myeloma cells with Bortezomib plus or not an
inducer (Hemin 10uM) or an inhibitor (Tin, Sn-Mesoprotoporphyrin, 10uM) of
HO1 enzyme activity. The treatment with Hemin and Tin alone did not change
cell viability whereas combination of Bortezomib with Hemin induced higher
mortality levels than Bortezomib alone and, in contrast, Bortezomib plus Tin
induced a reduced cell mortality.
Summary / Conclusion: Our results indicate that the antidiabetic drug rosigli-
tazone, a PPAR-γ activator, and proteasome inhibitor Bortezomib are able to
induce apoptosis, HO1 and PPAR-γ expression in multiple myeloma cells. In
addition, HO1 expression is induced by Hemin that enhances the pro-apoptot-
ic activity of Bortezomib, suggesting a potential role of peroxisome proliferator-
activated receptor γ and HO1 in multiple myeloma-drug induced cell death
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B1478
INFLAMMATORY MONOCYTES ARE INCREASED IN MM AND CORRE-
LATED TO EXTENSION OF BONE DISEASE
N Parrinello1, A Romano1*, P La Cava1, A Chiarenza1, A Triolo1, C Conticello1,
G Rizzo1, M Cavalli1, G Palumbo1, F Di Raimondo1
1Division of Hematology, Ospedale Ferrarotto, Catania, Italy

Background: The immune function in MM is impaired consequently to an
immunologically hostile microenvironment and cellular defects, differently from
MGUS. Inflammatory CD14+/CD16+ monocytes (IM) have a wide range of
chemokine pathways for recruitment into tumour microenvironment, in which
they differentiate into macrophages or alternatively in dendritic cells and as
shown exclusively in mouse model they might enhance oxidative stress and
endothelial dysfunction. In mouse model increased levels of sIL-2R induce
expansion of IM. Activin-A is potently up-regulated in monocytes as well as stro-
mal fibroblasts by cognate interaction with activated T cells in the bone mar-
row milieu and plays a functional role in the suppression of inflammation. 
Aims: Evaluation of IM in patients with advanced bone disease.
Methods: In a cohort of 40 newly diagnosed MM , 30 MGUS and 20 Healthy
subjects, we evaluated in peripheral blood the absolute count of monocytes and
their phagocytic activity and IM by flow cytometry. Circulating levels of Activin
A, sCD44 and sIL-2-R were detected by a commercially available ELISA kit in
sera of 20 newly diagnosed MM, 20 MGUS and compared to 10 healthy sub-
jects matched for age and sex. 
Results: Even though absolute count of monocytes was similar between
healthy subjects vs MGUS vs MM, they have a reduced phagocytosis (90.6±3.3
vs 80.6±4.7vs 71.2±2.2). IM in MM were higher than in MGUS or healthy sub-
jects (respectively, mean 51.39±4.47/mmc vs 48.32±7.82/mmc vs mean
37.75±3.45/mmc, P=0.027). Absolute count of MI was positively correlated with
presence and extension of osteolytic MM-related bone disease (evaluated at
MRI) and cytogenetics risk (according to Mayo criteria).
MM patients with bone disease exhibited an increased amount of circulating
Activin A (260.8±29.24 ng/mL) compared to MGUS (189.5±32.43 ng/mL) and
healthy subjects (mean 62.18±8.83 ng/mL) (P<0.0001, one way ANOVA).
Among MM patients, Activin A was significantly increased in presence of oste-
olytic lesions (280.4±26.82 vs 173.5±24.15 , P=0.014, unpaired T test). In MM
sCD44 and sIL-2R were increased when compared to healthy subjects (respec-
tively mean 6.4±0.4 vs 3.4±0.5 ng/mL vs , P=0.02 and 2.1±0.2 vs 1.2±0.01
ng/mL vs , P=0.02).
Summary / Conclusion: Taken together, our findings suggest a role for MI MM
contributing to osteolysis and aggressive disease.

B1480
INCREASED SERUM LEVELS OF MIP-1ALPHA CORRELATE WITH BONE
DISEASE AND ANGIOGENIC CYTOKINES IN MULTIPLE MYELOMA
PATIENTS 
G Tsirakis1*, C Pappa2, A Boula2, A Kolovou3, C Vasilokonstantaki 4, M Alexan-
drakis1
1Hematology, University Hospital of Heraklion, 2Hematology, Venizelion Gen-
eral Hospital of Heraklion, Heraklion, 3Hematology, General Hospital of Cha-
nia, Chania, 4Hematology Laboratory, University Hospital of Heraklion, Herak-
lion, Greece

Background: Many cytokines possess multiple roles in the pathogenesis of
multiple myeloma. Macrophage inflammatory protein-1alpha (MIP-1alpha) is an
osteoclast activating factor with a major role in myeloma bone disease.
Aims: The aim of the study was to examine the participation of MIP-1alpha in
the angiogenic process of the disease, by correlating its levels with major angio-
genic factors, such as basic-fibroblast growth factor (bFGF), hepatocyte growth
factor (HGF) and interleukin-18 (IL-18).
Methods: Fifty-six newly diagnosed myeloma patients (30 male and 26 female;
median age 66 years, range 40-84 years) were enrolled in the study. The types
of monoclonal proteins were: IgG for 34 patients, IgA for 16 patients and light
chain disease for 6 patients. According to international staging system, 16 were
in stage I, 19 in stage II and 21 in stage III of the disease. Bone involvement
was graded according to standard X-ray evaluation, into four scores: grade 0,
with no lesions (16 patients), grade1, with involvement of one bone or with dif-
fuse osteoporosis (10 patients), grade2, with more than one but less than four
bone lesions (10 patients) and grade3, with more than four lesions or presence
of bone fracture (20 patients). Twenty-five, age and sex matched, healthy vol-
unteers were used as controls.
Serum samples were collected from all subjects, stored at -70oC, and assayed
at the end of the study. Serum levels of the MIP-1alpha, IL-18, bFGF and HGF
were measured by ELISA, according to manufactures’ instructions.  
Results: All analyzed parameters were found higher in myeloma patients
(P<0.001 for all cases). They were all also increasing levels with the advance
of the disease (P<0.001 for all cases). Similarly with disease staging, all of
them were higher while bone involvement was progressing (P<0.04 for MIP-
1alpha, P<0.001 for other cases). In the group of myeloma patients, serum lev-
els of MIP-1alpha correlated positively with IL-18 (r=0.596), b-FGF (r=0.509)
and HGF (r=0.424). Furthermore, IL-18 correlated positively with b-FGF and
HGF (r=0.676 and r=0.511 respectively), while b-FGF correlated positively with

HGF (r=0.508) (P<0.001 for all cases).
Summary / Conclusion: MIP-1alpha seems to be a predominant factor
responsible for the enhancement of bone resorption and increased angiogen-
esis. The positive correlation between MIP-1alpha and the angiogenic chemoat-
tractants supports the involvement of these factors in the biology of myeloma
cell growth. Moreover, they could be used as possible therapeutic targets as
well as markers of disease activity.

B1481
EPILEPSY DOSES OF VALPROATE COMBINED WITH THE ANTI-
HELMINTHIC, NICLOSAMIDE, SYNERGISTICALLY KILL MYELOMA
CELLS: A POTENT NEW ANTI-MYELOMA DRUG COMBINATION. 
L Ferretti1*, S Raffles2, H Giles1, M Jankute1, B Merrick2, C Bunce1, M Drayson2,
F Khanim1
1School of Biosciences, 2Medical School , The University of Birmingham, Birm-
ingham, United Kingdom

Background: Multiple myeloma (MM) is a plasma cell neoplasm which is char-
acterized by a clinical course of remission and relapse. Progressions in its
treatment have largely focused on developing novel agents; however, drug
redeployment offers an inexpensive and efficacious strategy for identifying new
therapeutic options with minimal adverse effects. Using a drug-redeployment
screening strategy, we identified and have shown that the anti-helminthic
niclosamide is an effective anti-myeloma agent that targets the mitochondrial
respiratory chain inducing production of mitochondrial superoxide (mitosox)
and triggering apoptosis and autophagy. Rescreening of the library with low
dose niclosamide identified valproate, an anti-epileptic and Histone Deacety-
lase Inhibitor (HDI), as potentiating cell killing. Here we show that valproate
used at anti-epilepsy doses has little or no activity alone, but in combination with
niclosamide, demonstrates potent synergistic anti-myeloma activity. Our data
shows that this synergy arises through enhanced production of oxidative stress,
reduction of antioxidative responses and modulation of acetylation state of
non-histone proteins.
Aims: The aim of this project is to identify redeployed drug combinations with
anti-myeloma activity that will offer therapeutic hope for relapsed/refractory
myeloma patients. 
Methods: Cell viability, cell death and reactive oxygen species (ROS) produc-
tion was measured using flow cytometry. N-acetylcysteine (NAC) was used to
modulate ROS levels. Molecular, cellular and biochemical studies were per-
formed to measure Superoxide dismutase (SOD) activity, changes in gene
expression and protein levels. Acetylation state and levels of proteins were
assessed using proteomics approaches. 
Results: Cross-titrations of niclosamide and valproate demonstrated synergis-
tic killing of MM cell lines associated with both apoptosis and autophagy. We
have shown previously that niclosamide induces mitochondrial superoxide
(mitosox) in MM cell lines. Here we show that valproate induced production of
non-mitosox ROS, alone and in combination with niclosamide treatment whilst
also potentiating production of mitosox in the combination treatment. The role
of oxidative stress was verified with the antioxidant N-acetylcysteine partially
rescuing MM cell lines from cell death induced by the drug combination. The
increase in mitosox production correlated with decreased mitochondrial SOD
(SOD2) activity, whereas activity of the cytosolic SODs (SOD1, SOD3) was
unaffected. Although we did observe perturbations in sirtuin gene expression
and in mitochondrial genes, these together with the changes observed in SOD2
mRNA or protein levels did not explain the enhanced oxidative stress levels in
the combination treatment. Since many non-histone proteins have been shown
to be regulated by acetylation, we have performed an acetylome analysis using
tandem mass-tagging (TMT) and mass spectrometry to dissect the role of low
dose valproate on protein acetylation in myeloma cells. Preliminary data
demonstrates changes in SOD2 acetylation, a modification that regulates SOD2
activity. 
Summary / Conclusion: We have successfully identified a redeployed drug
combination with anti-myeloma activity using small scale screening of a drug
library. The combination of valproate and niclosamide (VaN) demonstrated
potent synergistic anti-myeloma activity. Importantly, the concentrations of both
agents used are clinically achievable, safe and affordable which will expedite
progression of VaN therapy to phase I/II clinical trials.

B1482
TRANSLOCATION T(14;16): FREQUENCY AND SIGNIFICANCE IN
PATIENTS WITH MULTIPLE MYELOMA
P Mičková1*, J Balcárková1, T Pika2, M Holzerová1, K Nevimová1, V Ščudla2,
K Indrák1, M Jarošová1
1Department of Hemato-Oncology, Faculty of Medicine and Dentistry , 2Depart-
ment of Internal Medicine III – Nephrology, Rheumatology and Endocrinology,
Faculty of Medicine and Dentistry, Palacký University Olomouc and Universi-
ty Hospital Olomouc, Olomouc, Czech Republic

Background: Together with translocations t(4;14) and t(14;20) and deletion of
the TP53 gene, translocation t(14;16) is a high-risk cytogenetic aberration in
patients with multiple myeloma (MM). Translocation t(14;16) with subsequent
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increased expression of the MAF proto-oncogene and deregulation of the
WWOX/FOR gene are associated with an aggressive course of the disease,
decreased sensitivity or resistance to chemotherapy and early
progression/relapse of the disease. Due to its very low incidence in MM patients
(2-10%), the significance of t(14;16) has not been fully elucidated.
Aims: The goals were to determine the frequency of translocation t(14;16) and
to analyze cytogenetic, molecular cytogenetic and clinical data in a group of
patients with MM or monoclonal gammopathy of undetermined significance
(MGUS) diagnosed and treated at the Department of Internal Medicine III and
cytogenetically investigated at the Department of Hemato-Oncology, Universi-
ty Hospital Olomouc in 2000-2013.
Methods: In all MM or MGUS patients, bone marrow was tested by conven-
tional cytogenetic methods and FISH with locus-specific, centromeric, whole
chromosome and BAC probes; one patients was investigated using mFISH
and arrayCGH.
Results: Translocation t(14;16) was found in 10 (2.9%) out of a total of 339
patients investigated for IgH gene rearrangement. The group of 10 patients
comprised 5 males and 5 females with a median age of 67 years. The only mon-
oclonal immunoglobulin isotype detected in the patients’ blood serum was the
IgG isotype; in two patients, a Bence Jones protein was detected. The ratio of
kappa to lambda free light chains was 5:5. Using the Durie-Salmon staging
system, clinical stage I was found in 2 patients and stages II and III in 3 and 5
patients, respectively. Significant renal insufficiency was observed in 3 patients.
Cytogenetic and molecular cytogenetic assays revealed other additional
changes in all 10 patients with s t(14;16): deletion of the RB1 gene (7 patients),
trisomy or tetrasomy of chromosome 15 (7 patients) and structural and numer-
ical aberrations of chromosome 8 (7 patients). To determine the frequently
altered regions of chromosomes 8p and 8q, BAC-specific probes were used as
follows: 8p23.1 (RP11-589N15), 8p21.3 (RP11-177H13), 8q24.21 (MYC FISH
DNA probe), 8q24.3 (RP11-639O3), RP11-639O3 (8q24.3) and a chromosome
8 centromere probe. The most frequently detected chromosome 8 aberration
was deletion of the short arm region (8p21.3).
Summary / Conclusion: Cytogenetic and molecular cytogenetic analysis of
339 patients with MM or MGUS confirmed a low incidence of t(14;16) (2.9%).
In no patient, this was the only aberrations; it was a part of complex changes
in 9 out of 10 patients. Recurrent aberrations in the complex karyotype of
patients with t(14;16) were aberrations of chromosomes 13, 15 and 8. Out of
10 patients, only 2 are alive, with the OS rates of 5 and 20 months, confirming
the adverse prognostic significance of this aberration in this small group of
patients.

Supported by Palacký University student research grant no. LF-2013-004

B1483
THE RELATIONSHIP OF MYELOMA CELLS, STROMAL CELLS AND
MONOCYTES UNDER BONE MARROW MICROENVIRONMENT
H Ikeda1*, Y Aoki1, T Hayashi1, T Ishida1, Y Shinomura1
1First department of internal medicine, Sapporo medical university, Sapporo,
Japan

Background: Multiple myeloma (MM) is a disease characterized by clonal B-
cell tumors of slowly proliferating plasma cells within the bone marrow. The
current data on MM disease progression indicate thatbone marrow microenvi-
ronment plays crucial role in pathogenesis of MM. Myeloma cells contacts with
bone marrow stromal cells (BMSCs), which secrete factors/cytokines, promot-
ing tumor cell growth and survival. Paracrine secretion of cytokines such as
interleukin-6 (IL-6), insulin-like growth factor-1, and inflammatory protein-1a in
BMSCs promotes multiple myeloma cell proliferation and protects against drug-
induced cytotoxicity. These cytokines provide stimulatory signals for multiple
myeloma growth and survival.
Myeloma is closely associated with lytic bone disease, the most debilitating
manifestation of the malignancy, found in 40-75% of patients. Disease-related
skeletal complications in MM patients result in significant morbidity due to pain,
pathologic fractures and spinal cord compression. The BM microenvironment
creates a supportive niche for myeloma cell growth. Osteoclasts and BMSCs,
along with extracellular matrix and cytokines stimulate tumor cell proliferation
and confer chemoresistance. Therefore, dynamic reciprocal interactions among
myeloma cells, osteoclasts, osteoblasts, and BMSCsimpact both the estab-
lishment and progression of MM.
In current study, monocyte can directly promote osteogenic differentiation of
BMSCs through cell contact interactions and production of osteogenic factors.
This mechanism is mediated by the activation of STAT3 signaling pathway in
the mesechymal stem cells that leads to the upregulation of Osteoblasts-asso-
ciated genes such as Runx2 and alkaline phosphatase (ALP), and the down-
regulation of inhibitors such as DKK1 to drive the differentiation of mesechy-
mal stem cells into osteoblasts.
Aims: The aim of this study is to expose a role of monocytes that supports
myeloma cells in BM microenvironment.
Methods: The growth inhibitory effect of MM cell lines, monocytes and BMSCs
was assessed by measuring 3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyl tetra-
sodium bromide (MTT) dye absorbance.
To evaluate growth stimulation and signaling in MM cells, MM cells were cul-

tured in BMSC coated 96-well plates in the presence or absence of monocyte.
DNA synthesis was measured by [3H]-thymidine uptake, with [3H]-thymidine
added during the last 8 h of 48 h cultures. All experiments were performed in
quadruplicate.
Results: we observed increased proliferation of MM cell lines in the presence
of either BM stromal cells or monocytes compared to cell line-only control. Fur-
thermore, the co-culture of BM stromal cells plus monocytes induced the great-
est degree of proliferation of myeloma cells. In addition to increased prolifera-
tion, BMSCs and monocytes decreased the rate of apoptosis of myeloma cells.
Summary / Conclusion: Our results therefore suggest that highlights the role
of monocyte as an important component of the BM microenvironment.

B1484
BORTEZOMIB UPREGULATES OSTERIX AND OSTEOCALCIN IN
OSTEOBLASTS AND REDUCED MYELOMA-INDUCED APOPTOSIS
Q Bai1*
1Hematology, Xijing Hospital, Fourth Military Medical University, Xi’an, China

Background: Multiple myeloma is the disease with the highest incidence of
bone involvement among the malignant diseases. Complex interactions
between myeloma cells and bone marrow stroma cellspromote osteoclastic
bone resorption and suppress osteoblast activity, there is uncoupled or severe-
ly imbalanced bone remodeling with increased bone resorption and decreased
or absent bone formation. Bisphosphonates are specific inhibitors of osteoclast
activity. They reduce bone breakdown but do not restore bone formation.Clini-
cal data indicate that Bortezomib has potential to regulate bone turnover and
increase serum alkaline phosphatase and osteocalcin concentrations.The
underlying mechanisms of Bortezomib’s action on osteoblasts proliferation and
apoptosis remain to be clarified. We therefore investigated roles of Bortezomib
on cultured osteoblast in the present study.
Aims: To explore Bortezomib’s effects on osteoblasts in the presence of myelo-
ma cells and culture supernatants.
Methods: To mimic the microenviroment of osteoblasts in myeloma bone dis-
ease, the mouse calvaria-derived MC-3T3E1 osteoblast cells were cocultured
with RPMI8226 myeloma cells and the supernatants. Cell proliferation and
apoptosis were evaluated by MTT assay and flow cytometry respectively. For-
mation of mineralized nodules was calculated by alizarin red staining. RT-PCR
and Wstern blot were employed to access expressions of Runx2/cbfa1, osteo-
calcin (OCN) and osterix (OSX).
Results: MTT results showed Bortezomib dose-dependently inhibited MC-
3T3E1 cells growth with an IC50 of 38.1 nM at 48 h. Bortezomib lower than 5
nM was tolerable and non-toxic to both MC-3T3E1 and RPMI8226 cells. MC-
3T3E1 cells cocultured with RPMI8226 cells or supernatants underwent exten-
sive apoptosis while 5 nM Bortezomib significantly attenuated apoptosis in con-
ditioned culture. OSX and OCN at mRNA and protein levels markedly increased
as response to 5 nM Bortezomib. However, no significant changes were
observed in Runx2/cbfa1 expressions and mineralized nodules formation.
Summary / Conclusion: Bortezomib at low concentrations prevented apopto-
sis and protected osteoblasts in myeloma bone disease. These effects might
be mediated by the activation of OSX and OCN through a Runx2/cbfa1-inde-
pendent mechanism.

B1485
ANALYSIS OF B-CELLS AND PLASMA CELLS IN MONOCLONAL GAM-
MOPATHIES
P Všianská1,2*, L Říhová1,2, T Varmužová1,2, R Suská1, M Penka1, R Hájek1,2
1Dept. of Clinical Haematology, University Hospital Brno, 2Babak Myeloma
Group by Dept. of Pathological Physiology, Faculty of Medicine, Masaryk Uni-
versity Brno, Brno, Czech Republic

Background: Monoclonal gammopathy of undetermined significance (MGUS)
is non-malignant disease, which can progress into malignant form-multiple
myeloma (MM). MM is characterized by the presence of clonal plasma cells
(PC) arising from malignant transformed B-cells. It is still not clear which stage
of B-cell differentiation is responsible for the development of MM and for even-
tual relapse after treatment, so nowadays there is an effort to identify the source
of myeloma-initiating cells.
Aims: Analysis of the phenotypic profile and enumeration of B and PC subpop-
ulations in monoclonal gammopathy patients.
Methods: Total of 38 newly diagnosed MM patients, 18 MGUS patients and 18
controls without MM were analysed. There were identified CD19+ cells in periph-
eral blood (PB) or bone marrow (BM) and surface expression of CD38, CD45,
IgD, CD24, CD20, CD138, CD19, CD27 and IgM was studied by 8-color flow
cytometry. The enumeration of transitional, naive, preGC and memory B-cells
(with/without isotype switched), switched CD27- B-cells and plasmablasts was
done in PB. Moreover, immature B-cells and normal/abnormal PCs were detect-
ed in BM. Comparison of MM samples with controls and MGUS samples was
done.
Results: There was found significantly lower % of the total CD19+ cells in MM
than in control samples for both PB [3.9% (0.4-8.9) vs. 6.8% (3.8-12.2),
P<0.005] and BM [4.2% (0.6-50.9) vs. 11.3% (3.5-20.9), P<0.05]. Moreover in
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BM the decrease of CD19+ cells in MM was significant also compared with
MGUS [7.9% (3.9-21.1), P<0.005]. In PB, transitional B-cells were reduced in
MM when compared with controls [0.9% (0.0-12.2) vs. 2.5% (0.8-5.8), P<0,05],
while reduction of naive B cells in MM was significant compared with both con-
trols [36.4% (2.4-70.9) vs. 56.0% (45.2-70.6), P<0.01] and MGUS [56.7% (7.7-
77.2), P<0.05]. On the contrary, switched memory B-cells were increased in MM
compared with controls [20.5% (4.9-67.2) vs. 12.5% (6.5-17.1), P<0.01] and
MGUS [11.3% (4.2-41.3), P<0.01]. In comarison with controls, higher number
of CD27- switched B-cells was found in MM [10.0% (2.6-38.0) vs. 5.2% (2.4-
9.0), P<0.01], as well as preGC B-cells were increased in MM compared with
controls [0.7% (0.0-2.4) vs. 0.3% (0.0-0.8), P<0.01]. No difference was found
when compared plasmablasts in all three groups. In BM there were found sim-
ilar results as reduction of naive B-cells in MM compared with controls [37.0%
(0.6-67.9) vs. 48.0% (27.3-86.3), P=0.05] and MGUS [50.1% (13.8-74.9),
P<0.05], as well as increase of switched memory B-cells in MM compared to
both controls [14.0% (1.4-41.3) vs. 5.7% (1.7-11.5), P<0.05] and MGUS [6.0%
(0.5-21.3), P<0.05] and increase of CD27- switched B-cells in MM compared
with controls [8.1% (1.3-96.4) vs. 5.9% (1.4-13.7), P<0.01]. In contrast to PB,
plasmablasts in BM were increased in MM compared with MGUS [2.6% (0.1-
18.0) vs. 1.2% (0.4-31.6), P<0.05]. As expected, higher % of PC was found in
MM mostly with abnormal phenotype CD19- compared with both MGUS and
controls (P<0.005).
Summary / Conclusion: Polychromatic flow cytometry is capable to identify
minimum of 10 B-cell and PC subpopulations. Reduction of CD19+ cells in MM
should be mediated by an increased number of abnormal PCs. The enhance-
ment of isotype-switched memory CD27+ and isotype-switched CD27- B-cell
subpopulations in MM patients suggests that some of these could be a poten-
tial source of myeloma-initiating cells. Analysis on DNA level will be done. 
Supported by MSM0021622434, IGA NT12425 and GACR P304/10/1395
grants.

B1486
SPHINGOSINE KINASE 2 IS OVEREXPRESSED IN PATIENTS AFFECTED
BY MULTIPLE MYELOMA
G Barra1*, C Cerchione2, E Madonna2, G Pasquale1, A Sementa3, F Pane2, L
Catalano2, R De Palma1
1Clinical & Experimental Medicine, Second University of Naples, 2Hematology
& BMT, Federico II University, Napoli, 3Ematologia e TMO, Azienda Ospedaliera
SG Moscati, Avellino, Italy

Background: Sphingosine-1-phosphate (S1P) is a bioactive sphingolipid gen-
erated upon phosphorylation of Sphingosine by two kinases, Sphingosine
Kinase 1(SHPK1) and 2 (SHPK2). S1P was first characterized for its role in con-
trolling apoptosis-survival balance, however in the last years many data showed
that this molecule has a peculiar role in embryology and maturation of vascu-
lar compartment, trafficking and function of cell of the immune system, inflam-
mation, cell transformation. SHPK1 is found in the cytosol while SHPK2 is
found mainly in the nucleus. SHPK2 seems to be able to affect gene transcrip-
tion. It is now accepted that these two kinases may have different role in cell
functions. Recent findings suggest that these two kinases may play an impor-
tant role in the growth and behaviour of cancer cells. There are no data con-
cerning the expression of SHPK1 and SHPK2 in MM.
Aims: The aims of this work was to assess the expression of SHPK1 and
SHPK2 in bone marrow of patients affected by Multiple Myeloma (MM).
Methods: We analyzed the bone marrow of fourteen individuals who under-
went bone marrow biopsy for diagnostic purposes. Six individuals had MM at
the first diagnosis, one individual had MM and was at that moment in remis-
sion after chemotherapy, two individuals were found to be normal, five individ-
uals had other hematological malignancies (ALL, AML, CML, CLL). cDNA was
prepared acording to standard protocols and quantitative PCR was performed
using validated specific primer for SHPK1 and SHPK2 using a 7500 Thermal
Cycler. The results were analyzed using a dedicated software.
Results: We found that SHPK2 was overexpressed in marrow of MM patients
(P<0.001) when compared to normal marrow and to other hematological malig-
nancies (P<0.05). Intriguingly, the patients with MM in remission showed lev-
els of SHPK2 comparable to normal marrow. Same levels of SHPK1 were
measured in normal individuals and in patients regardless of the disease.
Summary / Conclusion: These preliminary data indicate that SHPK2 is high-
ly expressed in bone marrow of MM patients. SHPK1 was found to be
expressed always at similar levels in normal individuals, individuals with MM
or other hematological malignancies. Therefore, it is likely that the role of
SHPK2 in MM is not, or not only, linked to phosphorylation of sphingosine. It is
possible to speculate that here SPHK2 has a function due to its capacity to con-
trol gene transcription. More data are needed to confirm these results and to
understand the meaning of the expression of this kinase in MM. However,
these data may lead to new therapeutical approaches in MM through specific
targeting of SPHK2.

B1487
ESTABLISHMENT OF A BORTEZOMIB-RESISTANT CELL LINE KM3/BTZ
P Yedi1*, W Luqun1
1Department of Hematology, Qilu Hospital of Shandong University, Jinan, Chi-
na

Background: Multiple myeloma is an incurable plasma cell malignant dis-
ease.As the first generation proteasome inhibitor,bortezomib already displays
significant single-agent anti-tumor activity in the treatment of
MM.However,drug-resistance has been a major challenge.So,we will estab-
lish the cell line resistant in bortezomib,and investigate its biological character-
istics and mechanisms of drug-resistant in MM preliminarily.
Aims: To establish a bortezomib-resistant cell line KM3/BTZ of human multi-
ple myeloma (MM) and investigate its biological characteristics and mecha-
nisms of drug-resistant in MM preliminarily.
Methods: The KM3 cell line was exposured to bortezomib at increasing dos-
es to obtain a stable bortezomib-resistant KM3/BTZ in vitro. The growth curve
was drawn and the doubling time was counted. MTT assay was used to eval-
uate the sensitivity of drug resistance. The expression of MDR-1 mRNA was
determined by RT-PCR in KM3 and KM3/BTZ cell lines.
Results: The KM3/BTZ cell line resistant to bortezomib was established suc-
cessfully with the resistance index of 19.7 (KM3/BTZ to KM3). Compared with
the parent cells, KM3/BTZ exhibited a significant longer doubling time (p�0.05)
.The expression of MDR-1 mRNA was not observed in either resistant or par-
ent cells.
Summary / Conclusion: We have successfully established bortezomib resist-
ance cell line KM3/BTZ and its drug-resistant character is stable. The KM3/BTZ
cell line might serve as an ideal model to explore the drug-resistance mecha-
nisms and to reverse the drug resistance.

B1488
IMPACT OF P53 PERCENTAGE IN SURVIVAL OF PATIENTS DIAGNOSED
OF MULTIPLE MYELOMA
B Zamarreño1*, M Alvarez1, A Cabrera1, M Angel P Alvarez1, H Henriquez1, N
Cruz1, J Brito1, T Labarta1, M Bello2
1Hematology , 2University Hospital Doctor Negrin, las Palmas de gran Canaria,
Spain

Background: The natural history of multiple myeloma (MM) is highly variable
despite the homogenous morphologic appereance of malignant plasma cells.
Clinical outcome for MM appears to be defined by genetic events. Genetically
high risk disease is defined as any of the following, t(4;14), t(14;16), t(14;20)
deletion 17p by FISH, or deletion chromosome 13 or hypodiploidy by conven-
tional metaphase cyogenetics. Chromosome 17p13 deletion seems to be an
independent prognostic factor and also a progression marker.
Aims: To retrospectively investigate the prognostic impact of p53 on the out-
come of newly diagnosed MM.
Methods: We analyzed the impact of p53 mutation in a series of patients who
were diagnosed of MM since the year 2010. A series of 12 patients was ana-
lyzed: 6 male and 6 female. Median age at diagnosis was 63.16. We performed
a comprehensive stratification of the disease, using the Durie Salmon staging
system and the ISS. Fluorescence in situ hybridization (FISH) analysis identi-
fied genetic abnormalities such as +14 in 1 patient, t(4;14) in2, rearranged IgH
in3, while the rest of our patients (6) only showed chromosome 17p13 deletion.
5 out of the 12 patients were included in the VISTA study, the other 7 patients
were treated using a combination of Bortezomib-Dexamethasone. We show a
table with our patients prognostic factors in Figure 1.
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Results: Two patients died in the first two years because of MM progression, one
of them within the first month presenting central nervous system (CNS) involvement.
1 patient died after 4 m. because of refractory disease and 3 patients died the first
month after diagnosed; 2 of septic shock and the other because of rapid progres-
sion. 4 patients are receiving maintenance chemotherapy, 1 has relapsed, and 2
patients are not taking any medication, being closely followed on their disease evo-
lution. The presence of mutated p53 in the medical literature in MM has been relat-
ed with CNS involvement and bad response to conventional treatment, including
autologous hematopoietic stem cell transplantation. It is well known that mutated
p53 worsens the prognosis in patients diagnosed with MM, though there is still a
controversy about wether the percentage of p53 mutated cells is important in these
patients progress. Since we were looking for a cut-off point to predict a worse prog-
nosis, we divided the sample (graph 1) into two different groups, establishing a cut-
off point of 20 % and 45 % to evaluate the survival. Even though our sample has a
small number of patients and we could not find any statistically significant difference
using both cut-off point of 20 % (graph 2) and 45 % (graph 3); out of the 5 deceased
patients, two presented a mutated p53 under 20 %; 3 of them over 45%. One out
of the 3 patients that presented a p53 over 45 %, showed another cytogenetic alter-
ation that is related to bad prognosis t(4;14); leaving the rest only to present p53
mutation as the isolated prognostic marker. Though our results have not been sta-
tistically significant, in our group of patients, those who showed a p53 mutation
over 45 % turned out to have decreased OS because of a rapid disease progres-
sion. We could consider the high percentage, over 45, of mutated p53 as an inde-
pendent bad prognostic factor. 
Summary / Conclusion: Even though we present here a very small sample, the
poor prognosis of the chromosome 17p13 deletion is obvious, with the following sur-
vival graphics.Since there are no studies about the importance of percentage of
mutated p53 cells in MM and its relation with other prognostic factors, we suggest
that studies with bigger samples are needed.

B1489
CYTOTOXIC EFFECTS OF APIGENIN ON MULTIPLE MYELOMA CELLS
Y Baran1*, S Yilmaz1, Z Cincin2, I Kozanoglu3, B Cakmakoglu2, H Ozdogu3
1Molecular Biology and Genetics, İzmir Institute of Technology, Izmir, 2Department
of Molecular Medicine, Istanbul University, Institute of Experimental Medical
Research, ISTANBUL, 3Department of Hematology, Baskent University, Adana
Teaching and Medical Research Center, Adana, Turkey

Background:Apigenin, a common plant flavonoid, has been reported to suppress
the proliferation of prostate, breast cancer and various types of leukemic cells. It also
inhibits cell cycle progression and induces apoptosis. Apigenin triggers its anti-car-
cinogenic effects by inducing modulation of several kinase activities, inhibition of NF-
KB and proteosomal activation and proteosomal degradation of Her2/neu proteins.
Multiple myleoma is the second most common hematologic cancer. However, an
approach that can cure multiple myleoma completely via current approach is not
achieved yet.
Aims: The purpose of this study is to determine the cytotoxic and apoptotic effects
of Apigenin on U266 Multiple Myeloma cells.
Methods: Time-dependent antiproliferative effect of Apigenin was determined by
MTT cell proliferation test. Apoptotic effects of Apigenin was determined by changes
in activity of caspase-3, loss of mitochondrial membrane potential and localization
of phosphatidylserine on plasma membrane (Anexin-V by flow cytometry).
Results: The results demonstrated that Apigenin has time and dose-dependent
anti-proliferative effect on U266 Multiple Myeloma cells. IC50 values obtained for
Apigenin at 48- and 72 hours on U266 Multiple Myeloma cells were 36.6- and 31.4
µM, respectively. It was shown that caspase-3 enzyme activity was increased 164-
and 186% in response to 30-, and 40 µM Apigenin, respectively. There were 21.5-
, 36.7-, and 63% of the cells in apoptosis in response to 20-, 30-, and 40 µM Api-
genin, respectively. As compared to control group, there were 69- and 162% increas-
es in loss of mitochondrial membrane potential of U266 cells exposed to 20-, and
30 µM Apigenin.
Summary / Conclusion: In conclusion, all these results showed for the first time
that Apigenin has anti-proliferative and apoptotic effects on multiple myeloma cells
in a dose-dependent manner.

B1490
TREND ANALYSIS OF P53 AND AMPLIFICATION OF CYCLIN D1 GENE IN
MULTIPLE MYELOMA AFTER BORTEZOMIB AND DOUBLE AUTOLOGOUS
STEM CELL TRANSPLANTATION
A Fiorini1*, P Falcucci2, A Carpaneto3, M Montanaro3, R Ottaviani4
1hematology, ospedale s.anna, ronciglione-viterbo, 2hematology, ospedale s.anna
, 3ospedale s.anna, ronciglione, 4cytogenetics department, ospedale belcolle , viter-
bo, Italy

Background: In patients with multiple myeloma (MM) risk stratification by chromo-
somal abnormalities may enable a more rational selection of therapeuthic approach-
es. Patients presenting with del (17p) are known to have a short event-free survival
(EFS) and overall survival (OS); patients with t(11;14) and amplification of cyclin D1
have relatively favorable prognosis; instead patients with up-regulation of cyclin D1
independently of a t(11;14) have indefinite prognosis. Some data suggest that Borte-
zomib-based treatment is able to improve outcome in patients with MM, including

patients with high-risk chromosomal aberrations, while double autologous transplan-
tation can not overcome the poor prognosis of high-risk cytogenetics.
Aims: We evaluated the correlation between bone marrow FISH analysis chang-
ing ( from the diagnosis to the consolidation therapy ) and response to therapy after
induction therapy, first and second autotransplantation. 
Methods: A female patient 58 years old was diagnosed with Multiple Myeloma
IgG/K, Durie&Salomon stadium III, ISS 2. She underwent to 7 cycles of VTD (Borte-
zomib, Thalidomide, Dexametasone) and then she received double autologous
stem cell transplantation. Fish analysis was performed on bone marrow sample of
patient at diagnosis, after 7 cycles of Bortezomib-Thalidomide-dexametasone, after
I and II autologous transplantation. We performed bone marrow biopsy and labo-
ratory test at the same time of FISH analysis. Patient underwent also to MR whole
body and CT scan of bone to assess the response to therapy.
Results: Our patient achieved a poor partial response after 7 VTD cycles; after the
first auto-transplantation she achieved a good partial response which was con-
firmed after the second one. FISH analysis at diagnosis showed the presence of
p53 in 4.6% of analysed nucleus and the amplification of D1 cyclin in 20.7% of nucle-
us; after induction therapy (7 VTD) p53 was in 15.5% of nucleus and amplification
of D1 cyclin in 3.3%. After the first autotransplantation p53 was in 11.4% of nucle-
us and amplification of D1 cyclin in 2.5%; after the second transplantation percent-
age of p53 and D1 cyclin were respectively 4.4% and 0. FISH analysis at diagno-
sis showed the presence of p53 in 4.6% of analysed nucleus and the amplification
of D1 cyclin in 20.7% of nucleus; after induction therapy (7 VTD) p53 was in 15.5%
of nucleus and amplification of D1 cyclin in 3.3%. After the first autotransplantation
p53 was in 11.4% of nucleus and amplification of D1 cyclin in 2.5%; after the sec-
ond transplantation percentage of p53 and D1 cyclin were respectively 4.4% and
0.
Summary / Conclusion: Our data show a better response to therapy at the same
time of reduction of p53 after double autologous stem cell transplantation and not
after bortezomib-based induction therapy. We suggest that double autotranplanta-
tion after high-dose chemotherapy in high-risk multiple myeloma can still have a role
for treatment of high-risk multiple myeloma in the present. The prognostic role of
amplification of D1 cyclin indipendently of a t(11;14) in not so clear nowday. Our
patient is now receiving consolidation therapy with Bortezomib-Thalidomide-Dex-
ametasone and she will undergo to a new FISH analysis at the end of the second
course of consolidation.

B1491
PROGNOSTIC VALUE OF 13Q14 DELETION AND IGH REARRANGEMENT
BY INTERPHASE FISH IN EGYPTIAN MULTIPLE MYELOMA PATIENTS
M Moussa1*, R Ali2
1Internal Medicine and Hematology, 2Clinical Pathology, Ain Shams University,
Cairo, Egypt

Background: Multiple myeloma (MM) is a clonal bone marrow disease character-
ized by the neoplastic transformation of differentiated B cells with the accumulation
of malignant plasma cells in the bone marrow compartment. In Egypt, its extrapo-
lated prevalence is 17,630/76,117,421 with annual rate around4,085/76,117,421.
Chromosomal aberrations in MM are typically complex and represent a hallmark
of the disease, the most frequent structural aberrations are 13q14 deletion detect-
ed in 33-50% of the cases and 14q32 IgH rearrangement detected in 60-70% of
the cases with t(11;14) (q13;q32) being the most frequently detected 14q32 translo-
cation seen in 15% of these patients.
Aims: To detect both 13q14 deletion and 14q32 IgH rearrangement by I-FISH on
100 newly diagnosed Egyptian myeloma patients and their relation to patients out-
come and prognosis .
Methods: Patients were subjected to complete history, clinical examination and lab-
oratory. Also we tested the expression of 13q14 deletion by LSI D13S319 probe
assay and 14q32 IgH rearrangement by IGH dual color FISH break apart assay on
bone marrow samples collected from the patients at diagnosis (before starting ther-
apy). Staging and follow up of patients were carried out to detect the outcome of
the disease.
Results: we found that 65% of the examined myeloma patients showed genetic
aberrations (13q14 deletion, 14q32 IgH rearrangement or both) by I-FISH. Of which,
40% were positive only for 13q14 deletion, 20% were positive only for 14q32 IgH
rearrangement and only 5% was positive for both aberrations.
13q14 deletion was associated with more patients being resistant to chemothera-
py or dying indicating its poor impact on patients’ prognosis, whereas 14q32 IgH
rearrangement was associated with more patients in remission indicating its good
impact on patients’ prognosis. Comparing myeloma patients who went into remis-
sion to those who died or were resistant to chemotherapy revealed highly statisti-
cal significance (p value ≤ 0.001) as regards to their serum Calcium, Albumin, B2
microglobulin and bone marrow clonal plasma cell levels with p values
(0.0009,0.0001,0.0001 and 0.0001 respectively). Moreover, there was a statistical
significance (p value ≤ 0.05) found in these patients as regards to their total protein
and serum M-component with p values (0.0288 and 0.0182 respectively).
Summary / Conclusion: 13q14 deletion detected by LSI D13S319 FISH probe in
myeloma patients was seen in 40% of the studied cases and was associated with
patients being resistant to chemotherapy or dying. Whereas, 14q32 IgH rearrange-
ment detected by IGH dual color break apart FISH assay in these patients was seen
in 20% of the studied cases and was associated with patients in remission.
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Myeloma and other monoclonal gammopathies -
Clinical

B1492
ROLE OF 18 F-FDG PET/CT IN THE ASSESSMENT OF PATIENTS WITH
SMOLDERING MULTIPLE MYELOMA
T Za1*, E Rossi1, C Caldarella2, A Ciminello1, S Betti1, L Fianchi1, V Rufini2, G
Leone1, A Giordano2, V De Stefano1
1Institute of Hematology, 2Institute of Nuclear Medicine, Catholic University,
Roma, Italy

Background: Smoldering multiple myeloma (SMM) is a proliferative plasma-
cell disorder without organ damages (defined as presence of hypercalcemia
and/or renal insufficiency and/or anemia, and/or lytic bone lesions, CRAB),
and without need to treat. Whole body X-ray (WBXR) and magnetic resonance
imaging (MRI) are the cornerstone imaging procedures in the initial staging.
Aims: The aim of the study was to determine the role of 18F-fluorodeoxyglu-
cose (FDG) positron emission tomography (PET) / computed tomography (CT)
for the assessment of bone disease in patients with SMM without lytic lesions
in standard imaging.
Methods: The study population consisted of 46 patients (M/F 23/23) with diag-
nosis of SMM referred at our institution from February 2008 to December 2012;
the median age was 67.5 years (range 39-88). Diagnosis of SMM was estab-
lished according to the criteria of the International Myeloma Working Group. In
particular, SMM was characterized by the presence of a monoclonal compo-
nent (MC) of >3 g/dL and/or bone marrow plasma cell infiltration of >10%,
and/or the presence of Bence-Jones proteinuria >1 g/dL in the absence of end-
organ damage (CRAB). The MC components were as follows: IgGκ in 26
patients, IgGλ in7, IgAk in7, IgAλ in4, light chain λ in 1 and biclonal in 1. All
patients performed PET/CT at our institution at the time of diagnosis together
with WBXR and MRI of the spine and pelvis; the exam was repeated in 13
patients during follow-up (median 11.5 months, range 5-31). No patient received
chemotherapy. Three authors (TZ,ER,VDS), blinded to each other, classified
like “advantageous” or “not-advantageous” the use of PET/CT imaging for the
overall management of the patients. Criteria of judgement were the influence
of PET/CT in the identification of evolution to SMM to a symptomatic form to
be treated, the confirmation of no evolution, the identification of other neoplas-
tic diseases.
Results: In 12 cases PET/CT detected focal increased FDG uptake at diag-
nosis and upstaged the disease (26%). All the abnormal areas corresponded
to bone lesions later identified by MRI (n=10) or TC (n=2) (100% sensitivity);
in 1 patient bone lesion was also confirmed by a a novel detailed X-ray. In 3
patients the bone lesions were found outside the spine or the pelvis. In 2 addi-
tional cases PET/TC detected synchronous solid neoplasms (renal and prosta-
tic). In 4 of the remaining 32 cases (25%) without FDG uptake at diagnosis,
PET/CT allowed to classify as osteoporosis some doubtful lesions at standard
imaging. In three cases PET/CT was considered falsely negative for bone
lesions (91% specificity). In 1 cuneiform vertebra bone biopsy showed plasmo-
cytoma; in 2 cases bone lesions detectable at MRI developed during the fol-
low-up in X-rays areas suspected at diagnosis but PET/CT-negative. During the
follow-up, PET/CT revealed evolution of disease in 4 of 13 patients (30.7%).
PET/CT was considered advantageous in 14 SMM patients (30.4%), because
of upstaging of MM (n=12) or detection of another neoplasm (n=2); notably, in
all the upstaged patients the bone lesions were not identified by first WBXR and
were outside the areas explored by first MRI in 3 patients (6.5% of the overall
cohort and 25% of the PET/CT-positive patients).
Summary / Conclusion: PET/CT can upstage SMM at diagnosis or during the
follow-up in at least one-quarter of cases and should be included in the imag-
ing work-up of the patients with SMM.

B1493
INVESTIGATION OF THE RELATIONSHIP BETWEEN TREATMENT
EFFECTS ON PROGRESSION FREE SURVIVAL AND OVERALL SURVIVAL
IN CLINICAL TRIALS OF MULTIPLE MYELOMA BASED ON PUBLISHED
LITERATURE
S Cartier1*, B Zang2, V Rosen1, V Zarotsky1, J Bartlett2, P Mukhopadhyay3, S
Wagner2, Y Su2
1OptumInsight, Inc., Burlington, Canada, 2Bristol-Myers Squibb, Princeton,
3Bristol-Myers Squibb, Wallingford, United States

Background: A primary goal in the development of new oncology therapies is
to improve overall survival (OS). In recent years, advances in the treatment of
multiple myeloma (MM) have led to improvements in OS. However, with
improved treatment options and multiple rounds of therapy it is becoming an
increasing challenge to demonstrate OS improvements in the context of clini-
cal trials. Thus, progression free survival (PFS) is seen as an important surro-
gate marker for OS. However, a clear relationship between PFS and OS in
patients with MM has yet to be established.
Aims: Use published literature to test the hypothesis that treatment effects on

PFS are positively associated with treatment effects on OS in MM.
Methods: An initial systematic literature review of MM identified 13 studies
published between 2002 and March 2012 that reported hazard ratios (HRs) for
the effects of treatment on PFS and separately on OS. The literature review and
subsequent analysis were updated with HRs identified for 4 additional studies.
Patients in 16 of the studies received first-line treatment (13 investigating induc-
tion and 3 maintenance), only 1 study was in the relapsed/refractory setting.
The Pearson correlation coefficient (r) was used to estimate the relationship
between the reported HRs (HRPFS and HROS), and the log-transformed HRs
(log(HRPFS) and log(HROS)). The log transformation was conducted to mini-
mize the non-linearity between the two HR distributions and allow for values
between positive and negative infinity. R2 values were estimated from linear
regression models of the HR and the log(HR) relationships, with 95% Confi-
dence Intervals around the R2 values estimated using Olkin and Finn’s approx-
imation of the standard error and Student’s T distribution. Sensitivity analyses
included the estimation of two weighted regression models to investigate the
robustness of the R2 estimates. One method weighted studies by sample size,
and the second weighting method utilized the geometric mean of the variance
of the HRs to account for the multi-directional error around the two HRs. The
subgroup of studies investigating treatment effects for induction in newly treat-
ed MM patients was also investigated.
Results: Pearson r estimates for the treatment effects on PFS and OS showed
a positive relationship between HRPFS and HROS r=0.799(CI: 0.55-0.91;
P<0.0001), and between log(HRPFS) and log(HROS) r=0.778 (CI:0.51-0.90;
P=0.0014). Linear regression models reflected that the treatment effect on PFS
was significantly associated with the treatment effect on OS, and produced R2

values of 0.638 (CI: 0.41-0.86) for the regression of HROS on HRPFS and R2

values of 0.605 (CI: 0.37-84) for the regression of log(HROS) on log(HRPFS).
(Figure 1) The sensitivity analysis results for the Pearson r estimates were
generally consistent, ranging from 0.65 to 0.82. The weighted regression mod-
els produced extremes for the R2 estimates ranging from 0.42 to 0.67; the low-
er R2 values resulting from the weighting by geometric mean. The subgroup
analysis of studies investigating treatment for induction produced similar val-
ues to that of the base case analysis, r=0.804 for log(HROS) on log(HRPFS) and
the R2=0.65.

Summary / Conclusion: This analysis based on published data indicates that
the treatment effects on PFS are positively associated with treatment effects
on OS among patients with MM. Although this empirical evidence has shown
a positive association, further investigation involving patient-level data are nec-
essary to confirm PFS as a valid surrogate for OS.

B1494
C-MYC GENE RELATED ABNORMALITY AND ADDITIONAL CHROMO-
SOME 8 WERE UNIQUE CYTOGENETIC ABERRATION IN MULTIPLE
MYELOMA
N Sekiguchi1*, N Takezako1, M Wagatsuma2, K Midorikawa2, T Hagino1, S
Noto1, K Yamada2, A Miwa3
1Divison of Hematology, 2Division of laboratoy and patology, National Hospital
Organization Disaster Medical Center, Tachikawa, 3Division of Hematology,
National Center for Global Health and Medicine , Shinjuku, Japan

Background: Multiple myeloma (MM) is characterized by a significant hetero-
geneity and has multi-step genetic abnormalities. Worse prognostic factors
(WPF) have been reported including non-hyperdiploidy (N-HD), and
IgH/FGFR3, del17p, IgH/MAF1 by fluorescence in-situ hybridization (FISH)
analysis.IgH/c-Myc has been widely accepted WPF in lymphoma, although the
abnormality has not been fully studied in MM. Additional chromosome 8 was
reported in WPF in 1990’s. However, it has not been evaluated in the novel
agent era. 
Aims: To evaluate that c-Myc gene related abnormalities and additional chro-
mosome 8 affected the prognosis.
Methods: Patients who were newly diagnosed with MM (NDMM) at the Nation-
al Hospital Organization Disaster Medical Center (DMC) between June 2008
and June 2011 were enrolled in this study. As an initial therapy, cases received
bortezomib and dexamethasone (BD) therapy was only evaluated. The Insti-
tutional Review Board of DMC approved this study, which was performed in
accordance with the Declaration of Helsinki. Diagnostic criteria of MM in this
study were according to the International Myeloma Working Group criteria. We
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performed FISH analysis to detect major cytogenetic abnormalities including
del13q, IgH/Bcl1, IgH/FGFR3, del 17p, and IgH/c-Myc. To clarify genetic aber-
rations, we additionally performed c-Myc translocation. All probe sets were from
Abbott Laboratories. In the present study, WPF was defined as having at least
one of following present; N-HD, IgH/FGFR3, and del 17p.Furthermore, to clar-
ify the similarity of each aberrations, we performed hierarchical clustering analy-
sis using Ward’s method.
Results: Forty cases received BD therapy. The number of best response was
as follows; sCR, CR, VGPR, PR, SD, and PD were1, 0, 12, 11, 15, and1, respec-
tively. Fifteen cases had WPF. The number of IgH/c-Myc, c-Myc translocation
(not with IgH), c-Myc gene amplification (GA), and additional chromosome 8
were2,1,5, and2, respectively. At the median follow-up duration was 399 days,
fourteen cases were defined as relapsed or refractory MM (RRMM). Among 14
RRMM, 7 cases were available with cytogenetic results both at diagnosis and
relapse. As additional aberrations, 3 of 7 cases gained WPF. In total, 8 of 12
cases had WPF in RRMM. On the other hand, 4 of 7 cases obtained addition-
al chromosome8, and 2 of 7 cases gained c-Myc GA. In total, the number of
IgH/c-Myc, c-Myc GA, and additional chromosome 8 were2,7, and 6 cases, and
these aberrations were recognized in12 out of 14 RRMM. Hierarchical cluster-
ing analysis revealed del13q and IgH/FGFR3 made a cluster. Not only IgH/Bcl1,
del17p, but also IgH/c-Myc and c-Myc gene translocation (not with IgH) were
similar elements, and c-Myc GA and additional chromosome 8 genetic aberra-
tion were occurring closely together (See Image). 

Summary / Conclusion: To the best of our knowledge, this is the first report
focusing on c-Myc gene related abnormalities and additional chromosome 8 in
NDMM and RRMM in the era of novel agents, and these aberrations might
contribute to worse prognosis. In addition, hierarchical clustering analysis
revealed that c-Myc gene related aberration and additional chromosome 8 were
similar clusters in cytogenetic aberration. 

B1495
PLASMA CELL PROLIFERATION FRACTION AND THE RISK OF PRO-
GRESSION FROM SMOLDERING MULTIPLE MYELOMA (SMM) TO MULTI-
PLE MYELOMA (MM)
E Manasanch#1*, E Jordan#2, N Korde1, N Tageja1, M Bhutani1, M Kwok1, A
Flanders1, G Carter3, M Mulquin1, D Zuchlinski1, S Steinberg4, K Calvo5, I Mar-
ic5, M Roschewski1, O Landgren*1, R Braylan*2
1Multiple Myeloma Section, 2Laboratory Medicine, 3National Cancer
Institute/National Institutes of Health, Bethesda, United States, 4Biostatistics,
5Laboratory of Pathology, National Cancer Institute/National Institutes of Health,
Bethesda, United States
#contributed equally
*contributed equally

Background: Increased plasma cell proliferation has been reported to be an
adverse prognostic factor in patients with newly diagnosed MM; however, most
previous studies were performed on marrow aspirates (which may not be fully
representative of the marrow cellular content) and using assays that are either
complex or lack plasma cell specificity. Furthermore, there is limited informa-
tion on the significance of plasma cell proliferation in the setting of myeloma pre-
cursor disease. Using a double immunostaining technique with antibodies
against Ki-67 and CD138, applied directly on bone marrow biopsy sections, we
prospectively assessed the impact of plasma cell proliferation on patients with
SMM who were low, intermediate and high risk for progression to MM based
on previously published Mayo Clinic and PETHEMA group criteria.
Aims: To prospectively evaluate the significance of plasma cell proliferation in
the progression of SMM to MM.

Methods: As per study protocol, 50 patients with SMM underwent a bone mar-
row biopsy and were classified according to risk of progression: 3 were high risk
by both criteria (M3S2), 22 intermediate risk per Mayo and high risk per PETHE-
MA (M2S2), 15 intermediate risk by both systems (M1S1) and 10 were inter-
mediate risk per Mayo and low risk per PETHEMA (M1S0). Bone marrow his-
tological sections from each patient were doubled stained with antibodies
against CD138/Syndecan (Cell Marque) and Ki-67 (Ventana) using an automat-
ed stainer (Ventana Benchmark ULTRA) and the plasma cell proliferation frac-
tion was calculated in each case as the percentage of plasma cells (identified
by the CD138 antibody) expressing Ki-67 (1056±139 plasma cells
counted/slide). Descriptive statistics were used to analyze the basic features
of the data in the study. The Wilcoxon signed ranked test was used to test for
differences in the median percentage values of Ki67 staining between groups
and in the percentage of positive Ki-67/CD138 stained cells among progressors
and non-progressors to MM. An alpha error of <0.05 was considered to be sig-
nificant.
Results: The median plasma cell proliferation fraction was 0.36% (0.18% -
0.47%) for M3S2, 0.1% (0% - 1.1%) for M2S2, 0.15% (0% - 1.3%) for M1S1
and 0.05% (0% - 0.54%) for M1S0 patients. Thus, the M3S2 patients had the
highest median Ki-67 percentage, however this did not reach statistical signif-
icance when compared to groups considered at lower risk of progression by
Mayo and PETHEMA prediction models, respectively. After a median follow up
of 24 months (range 17-30 months), 9 of the 50 patients had progressed to MM
(median time to progression 8 months): 3/3 (100%) in the M3S2 group, 4/22
(18%) in the M2S2, 2/15 (14%) in the M1S1 and 0/10 (0%) in the M1S0 group.
The median percentage of positive Ki-67 stained plasma cells in patients that
progressed (n=9) was 0.36% (0% - 1.3%) versus 0.1% (0% - 1.1%) in non pro-
gressors (P>0.05) (Figure 1. Percentage of Ki-67 positive plasma cells by risk
stratification and progression to MM. P=progressors, NP=nonprogressors).

Summary / Conclusion: Based on prospectively evaluated SMM patients, we
found the percentage of Ki-67 positive plasma cells to be less than 1% in 48/50
(96%) of patients. The plasma cell proliferation fraction using a double
immunostaining technique on core biopsies demonstrated a trend towards pro-
gression to MM that did not reach statistical significance. This may be, at least,
partly explained by the low numbers in the M3S2 (n=3) and progressor (n=9)
subgroups. Per study protocol, continued comparison between groups is ongo-
ing. 

B1496
DOMESTIC SUBCUTANEOUS SELF-INJECTION OF BORTEZOMIB IN
MULTIPLE MYELOMA
C Cerchione1,1*, E Madonna1, R Fabbricini1, L Marano1, N Pugliese1, S Avilia1,
G Cerciello1, F Pane1, L Catalano1
1Hematology, AOU “Federico II”, Napoli, Italy

Background: Bortezomib-based therapies are suggested as standards of care
in management of patients with newly diagnosed and relapsed multiple myelo-
ma. The recommended dose and schedule of Bortezomib is 1.3 mg/mq admin-
istred on days1,4,8, and 11 of 21-day cycles, a regimen active and well tolerat-
ed. Subcutaneous administration of bortezomib could be a good option for
patients, particularly those with poor venous access. 
Aims: We know that home intravenous administration of bortezomib is feasi-
ble to adequately informed patients, because we have recently demonstrated
that a solution of bortezomib powder in normal saline stored at 4°C remains sta-
ble for nearly one month. 
Since 2009, in our unit all patients requiring bortezomib for the treatment of mul-
tiple myeloma perform intravenous injection of the drug at home, after having
been supplied with the exact dose in saline solution, in ready-to-use plastic
syringes, appropriately prepared
under hood in sterile conditions. This procedure reduces the time spent by
patients in hospital, improving convenience for patients and physicians. How-
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ever, in some patients venous access may be difficult or sometimes unfeasi-
ble. As the drug is not histotoxic, subcutaneous administration is feasible, and
this possibility is particularly attractive in domestic settings.
Methods: We have verified in 97 patients the safety and efficacy of subcuta-
neous injections 
of bortezomib at the same dose as i.v. administrations (1mg/sm, days1,4,8,11),
but dissolved in smaller saline volume (max. 1ml), in association with oral dex-
amethasone 20mg/dd. 1-2,4-5, 8-9, 11-12, in patients affected by multiple
myeloma, with poor venous access.
In particular, the efficacy, evaluated as reduction of the monoclonal component
during the i.v. period vs. the s.c. period was performed in a subgroup of 12
patients.
Results: Results indicated an equivalence between the two administration
modalities, according to other larger controlled studies. 
Based on these reports, 97 patients, requiring Bortezomib as part of anti Myelo-
ma regimens, have been systematically treated by subcutaneous injections,
performed at home.
No significant side effects have been reported so far. In particular, in 12 of
them we have evaluated an equivalence between the subcutaneous and intra-
venous administration, according to other controlled studies. 
Summary / Conclusion: The possibility to perform an antineoplastic regimen
at home is particularly well accepted by all patients affected by multiple myelo-
ma, with an achievement of a very good quality of life.

B1497
BORTEZOMIB (BTZ) RETREATMENT FOR RELAPSED/REFRACTORY
(REL/REF) MULTIPLE MYELOMA (MM) IN REAL-WORLD MEDICAL PRAC-
TICE: FINAL DATA FROM THE INTERNATIONAL, NON-INTERVENTION-
AL, OBSERVATIONAL EVOBS STUDY
C Hulin1*, J de la Rubia2, M Dimopoulos3, E Terpos3, E Katodritou4, V Hungria5,
H De Samblanx6, A Stoppa7, D Sargin8, A Sioni3, J Diels 9, R Olie 10, O Chiri-
ta 11, D Robinson Jr 12, A Potamianou 13, H van de Velde 9, M Delforge 14
1Service d’Hematologie , Centre Hospitalier Universitaire de Nancy-Brabois,
Vandoeuvre, France, 2Hematology, La Fe Hospital, Valencia, Spain, 3Clinical
Therapeutics, University of Athens School of Medicine, Alexandra General
Hospital, Athens, 4Hematology, Theagenion Cancer Centre, Thessaloniki,
Greece, 5Centro de Estudos do Hemocentro da Santa Casa de São Paulo, São
Paulo, Brazil, 6ZNA Middelheim, Antwerp, Belgium, 7Institut Paoli-Calmettes,
Marseilles, France, 8Istanbul University, Istanbul, Turkey, 9Janssen R&D,
Beerse, Belgium, 10Janssen-Cilag AG, Baar, Switzerland, 11Janssen-Cilag UK,
High Wycombe, United Kingdom, 12Janssen Global Services, Raritan, United
States, 13Janssen Pharmaceutica, Athens, Greece, 14Hematology, University
Hospital Leuven, Leuven, Belgium

Background: MM typically follows a relapsing course, with many patients (pts)
requiring multiple lines of therapy. Previous studies have shown that Btz retreat-
ment is effective in rel/ref MM; however, the efficacy and safety of Btz for rel/ref
MM in everyday medical practice has rarely been studied prospectively, includ-
ing its use in retreatment.
Aims: eVOBS is an observational study designed to prospectively assess Btz-
based therapies for pts with MM in everydaypractice. Final data in pts receiv-
ing Btz retreatment for relapsing disease during eVOBS are reported.
Methods: Consenting adults scheduled to receive Btz for MM were enrolled
at clinics in Belgium, Brazil, Canada, France, Greece, Spain, Sweden, and
Turkey. Pts were also enrolled in Russia but are not included here; these data
were presented at EHA 2012 (Abdulkadyrov et al, abs #1507). Therapies
received in the 1 yr prior to pts’ initial Btz were recorded retrospectively.
Prospective observational data were collected over 3 yrs after Btz initiation,
including data on subsequent Btz retreatments for relapsing disease received
during this period. Data were electronically captured at baseline, after every Btz
cycle, and every 12 wks after discontinuation or progression. Responses were
investigator-assessed per EBMT, SWOG, M-protein reduction, or other (not
specified) criteria. Adverse events (AEs) were graded per NCI-CTCAE v3.0.
Results: 96 of 873 pts enrolled to eVOBS received Btz as first retreatment for
progressive disease during the prospective observation period. Median follow-
up from start of retreatment was 11 mos. Median age was 62 yrs (range 34–80),
53% were male, 19%/58% had stage II/III disease (Durie-Salmon or ISS), and
median number of prior therapies at initial Btz and retreatment was 2 and3,
respectively. 30%/46% of pts initiated retreatment as 3rd/4th line therapy. 41%
of pts initiated Btz retreatment in combination with dexamethasone, 21% had
Btz monotherapy, 20% Btz in combination with lenalidomide, and 6% Btz with
thalidomide, compared to 53%, 20%, 2%, and 7%, respectively, at initial Btz.
Pts received a median of 6 Btz cycles at initial treatment and 4 at retreatment.
70% of pts started Btz at 1.3 mg/m2 and 22% at ≤1.0 mg/m2, vs 89% and 8%
at initial Btz. ≥PR rate was 86% at initial Btz, including 49% CR/nCR (vs 69%
and 37% for all 873 eVOBS pts). ≥PR rate at retreatment was 46%, including
15% CR/nCR. Median time to ≥PR was 68 days at initial Btz and 59 days at
retreatment. ≥PR rate at retreatment was 68% vs 39% vs 20% in pts who had
CR/nCR vs PR vs ≤MR at initial Btz (P=0.0022), and was 70% vs 48% vs 39%
in pts with 1–2 vs 3 vs ≥4 prior therapies at retreatment (P=0.055). Median
TTP/PFS with initial Btz was 11.4 mos (95% CI: 9.9–12.6) and median PFS
from start of retreatment was 6.9 mos (95% CI: 4.6–8.2); median OS from start

of retreatment was 17.6 mos (95% CI: 14.4–23.5). PFS and OS after retreat-
ment were numerically longer in pts achieving CR/nCR vs PR vs ≤MR. Num-
ber of prior therapies at retreatment did not affect PFS; however, there was a
trend towards longer OS in pts with fewer prior therapies. Discontinuations
under Btz retreatment were mostly due to disease progression (34%), treatment
completion (19%), and AEs (19%), compared to 16%, 34%, and 21% at initial
Btz. PN during Btz retreatment occurred in 77% of pts, including 21% grade
3/4.
Summary / Conclusion: These data suggest that, in everyday medical prac-
tice, Btz retreatment is effective and tolerable in rel/ref MM, with approximate-
ly half of pts who responded to initial Btz achieving ≥PR at retreatment.

B1498
ELIMINATING THE NEED FOR 24-HOUR URINE STUDIES IN PHASE I
MYELOMA PATIENTS
N Shah1, J Kaufman1, A Langston1, E Waller1, L Boise1, R Harvey1, S Lonial1,
A Nooka1*
1Department of Hematology and Oncology, Winship Cancer Institute, Atlanta,
United States

Background: Standard evaluation in myeloma patients for paraprotein estima-
tion includes testing serum protein electrophoresis (SPEP), serum immunofix-
ation (SIFE), serum free light chain (SFLC) ratio, and 24-hour urine collection
for urine protein electrophoresis (UPEP) and urine immunofixation (UIFE). 24-
hour urine collection is a cumbersome process. Prior studies evaluating SFLC
ratio and SIFE/SPEP as substitute for 24-hour urine estimation of paraprotein
have major limitations. Few studies included patients with a wide spectrum of
plasma cell dyscrasias and others have included both newly diagnosed and
relapsed/refractory myeloma patients making the conclusions uninterpretable.
There are no prior studies examining the question in a homogenous patient
population.
Aims: The aims of current study are to evaluate if SFLC ratio and SIFE/SPEP
can substitute for 24-hour urine collection in a homogenous population of
advanced myeloma patients enrolling in phase I trials, where a shift in secre-
tion from intact immunoglobulin to SFLC, described as ‘free light chain escape’
is often observed.
Methods: We analyzed 116 patients that underwent pre-trial staging with SPEP,
SIFE, SFLC ratios, UPEP and UIFE prior to enrollment in phase I trials between
August 2006 and December 2012. Initially, we evaluated the sensitivity of test-
ing SFLC ratios, SPEP and SIFE compared to UIFE. Subsequently, we
assessed the linear relationship between SFLC dichotomized by abnormal
ratio (<0.26 or >1.65) vs. 24-hr paraproteinuria to assess correlation. SAS 9.3
version was used for analysis
Results: The sensitivities of SPEP, SIFE and abnormal SFLC ratio assays
were 77%, 95% and 96%, respectively, compared to sensitivity of 100% by
UIFE. The sensitivity of SFLC+SPEP or SFLC+SIFE increased to 100%
enabling detection of paraprotein in all patients (Table 1). In our second analy-
sis, the quantification of SFLC correlated with 24-hr urinary paraprotein esti-
mation. With every log increase in lambda and kappa light chains, 24-hr uri-
nary paraprotein log increased by 0.52 times (P<0.0001) and 0.53 times
(P<0.0001); correlation coefficients 0.62 and 0.6, respectively (Figure 1).

Summary / Conclusion: In advanced myeloma patients in phase I trials, SFLC
ratio in combination with SPEP or SIFE detected monoclonal paraprotein in
100% of patients. In addition, there was a linear correlation of SFLC with 24-
hr urinary paraprotein estimation, questioning the need for the burdensome 24-
hour collection. Further studies to monitor SFLC ratios and 24-hour urine con-
tinuously over a period of time may completely eliminate this cumbersome test
in advanced myeloma patients.
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B1499
CONTRIBUTION OF DIFFUSION AND ADC SEQUENCES IN WHOLE BODY
MRI FOR MYELOMA STAGING
S Auger1,2*, C Exbrayat1, E Decoux3, S Aufort3, C Plassot2, D Donadio1, S
Merigeaud3
1hematology, Clinique du Parc, CASTELNAU-LE LEZ, 2biostatistic, IURC
INSERM EA 2415, Montpellier, 3Radiology and physiotherapy center, Clinique
du Parc, CASTELNAU-LE LEZ, France

Background: Treatment of Multiple myeloma (MM) is based on CRAB criteria
including bone lesions. Prognostic criteria include Durie Salmon stage (DSS)
based on radiography to detect bone lesions. With the advance in imaging, a
new scoring was described: Durie Salmon stage PLUS (DSS+) where bone
lesions are revealed by MRI or 18F-FDG PET/CT. This score includes 4 stages:
IA (single focal lesion (FL) = plasmacytoma), IB (less than 5 FL or mild diffuse
disease), II (5 to 20 FL or moderate diffuse disease) and III (more than 20 FL
or severe diffuse disease).
Some studies have demonstrated the superiority of PET/CT compared to con-
ventional MRI of the spine and pelvis (SP-MRI).The whole-body MRI with dif-
fusion weighted imaging (WB-MRI) and ADC (apparent diffusion coefficient)
mapping (DWI-MRI) seems to modify these arguments allowing to explore
extraspinal bone and extraosseous lesions. The use of diffusion may improve
sensibility and ADC mapping could avoid false positive. WB-MRI has a very low
cost, high acceptability and lasts about 30 minutes with no radiation
Aims: To highlight the additive value of WB-MRI with diffusion and ADC com-
pared to simple SP-MRI in one hand, and compared to WB-MRI with diffusion
without ADC, in a second hand
Methods: 22 myeloma patients (median age 67 years, sex-ratio 0.6) were
staged on DSS at diagnosis. Then, patients were classified before treatment
by DSS+ with SP-MRI, DSS+ with WB-MRI and diffusion , DSS+ with WB-MRI
combining diffusion and ADC. We used a 1.5T MRI system (Area, Siemens) to
explore the spine with sagittal T1-weighted and coronal STIR sequences. The
same coronal STIR sequence covered also the whole body from vertex to the
middle thigh associated with axial diffusion-weighted images (two b-values, 50-
800 s/mm2 with an axial ADC mapping).
Bone marrow infiltration (BI) pattern and the number of FL were assessed with
the different imaging techniques by two radiologists. The staging levels of four
systems (DSS, DSS+ SP-MRI, DSS+ WB-MRI with diffusion and DSS+ WB-
MRI with both diffusion and ADC) were compared
Results: Among the 22 patients, 5 were classified in DSS I, 3 in DSS II and 14
in DSS III.
There were differences of concordance between DSS and DDS+ depending on
the MRI protocol. Patients would have been staged differently according to
DSS or DSS+ using: - SP-MRI: 14 of 22 patients (63%) (2 patients DSS I
upstaged in DSS+ III, 11 patients down staged (Fleiss Weighted Kappa (FWK)
0.16 (95IC -0.19;0.51)) - WB-MRI with diffusion: 8 patients (36%) (1 patient DSS
I upstaged, 7 down staged) (FWK 0.62 (95IC 035, 0.89) - WB-MRI with diffu-
sion and ADC: 6 patients (27%) (FWK 0.63 (95IC 0.32;0.94) 9 patients were
staged differently with DSS+ by SP-MRI and WB-MRI with diffusion: 2 were
down staged and 7 upstaged. DWI-MRI showed 50 more FL than SP-MRI,
including 8 sequelae lesions identified by ADC. DWI-MRI identified 2 extra
medullary lesions. BI was upstaged for 8 patients, and down staged for 3
patients with diffusion sequence and ADC. For one patient, WB-MRI allowed
to perform preventive femoral nailing on a bone lesion with cortical rupture.
Three patients wouldn’t have been treated without the discovery of bone lesions
on MRI.
Summary / Conclusion: Compared to SP-MRI, WB-MRI detects extraspine
and extraosseous lesion. DWI-MRI increases the number of visible lesions and
therefore the sensitivity of WB-MRI. ADC improves the specificity distinguish-
ing non-active lesions. Concordance between DSS and DSS+ is poor, each sys-
tem providing different information, but diffusion and ADC in WB-MRI improve
this concordance compared to classical SP-MRI

B1500
SUBCUTANEOUS ADMINISTRATION OF BORTEZOMIB REDUCES
ADVERSE EVENTS
C Martinez-Losada1*, M Llamas-Poyato1, G Rodriguez-Garcia1, C Garzas2, D
Buenasmañanas1, E Garcia1, C Chic1, M Alvarez1
1Hematology, 2Farmacology, HOSPITAL UNIVERSITARIO REINA SOFIA,
CORDOBA, Spain

Background: Bortezomib-based therapies are suggested as standards for
patients with newly diagnosed and relapsed multiple myeloma. Until Septem-
ber 2012 the approved dose of bortezomib was 1.3 mg/m2 administered as a
bolus intravenous (IV). This regimen is active and well tolerated in most patients.
However, many of them usually develop adverse events (AE) short-medium
term. As an alternative to the IV administration, subcutaneous (SC) administra-
tion of bortezomib is a good choice. It has been shown that SC bortezomib pro-
vides equal efficacy to IV bortezomib.
Aims: In this study, we compared adverse events of subcutaneous versus
intravenous bortezomib.
Methods: We analyzed 78 patients diagnosed and treated in our Hospital from

May 2007 to December 2012. None of them had received bortezomib previous-
ly. Bortezomib was administered as a part of a chemotherapy regimen: MPV,
VD, VTD and VCD. 42 men and 36 women were included, with a median age
at diagnosis of 69 years (43-82 years), 76 multiple myelomas (BJ 10, IgA 21,
IgG 44) and 2 plasmacytomas. The route of administration was SC in 45
patients (57.7%) and IV in 33 patients (42.3%). 368 IV injections of bortezomib
and 702 SC injections were administered.
Results: 31 (93.9%) of 33 patients, who received IV bortezomib, developed AE
whereas 35 (77.8%) of 45 patients, who received SC bortezomib, developed
AE. In patients with IV bortezomib, 33.3% of the AE appeared in the first cycle,
while in patients with SC bortezomib only appeared 21.3%. The most common
AE of IV bortezomib were gastrointestinal (GI) (30.5%), nervous system (NS)
(29.1%), infectious (14.2%) inespecific (19.9%), hematological (5%) and car-
diac (1.4%) disorders while in patients who received SC bortezomib were GI
(23.4%), NS (22.7%), infectious (18.4%), inespecific (24.8%), hematologic
(5.6%), skin (3.5%) and cardiac (1.4%) disorders (Table 1). If we compare the
incidence of AE by route of administration with respect to total number of injec-
tions administered: 43 GI disorders in IV bortezomib vs 33 in SC (p <0.01), 9
bacterial infections in IV vs 7 in SC (P=0.06) and 41 NS disorders in IV vs 32
in SC (p <0.01) were reported. Peripheral neuropathy was reported in 23,4%
of patients who received IV bortezomib (grade 1-2: 66.7%, grade 3-4: 33.3%)
and in 17% of patients who received SC bortezomib (grade 1-2 : 70.8%, grade
3-4: 29.2%). The AE presented by treatment scheme of VD, MPV, VTD, VCD
were respectively: cardiac (1%,2%,0%,0%), infectious (21.8%,13.7%, 7.7%,
13.3%); hematologic (2%,8.5%,0%,0%), inespecific
(18.8%,22%,46.2%,26.7%), GI (26.7%,27.5%,15.4%,33.3%), NS
(29.7%,23.5%,23.1,26.7%). Skin disorders in MPV and VTD 2.6% vs 7.7%
respectively. 3-4 grades AE in those receiving IV bortezomib were NS (44%),
hematologic (28%), infectious (24%) and GI (4%), while those receiving SC
bortezomib grades 3-4 AE were NS (33.3%), infectious (33.4%), hematologic
(28.6%) and GI (4.8%). If we compare the incidence of ≥ 3 AE per patient
according to the route of administration, we only found statistical significance
in peripheral neuropathy: 11 events in IV vs 7 events in SC (P=0.03). Patients
who received IV bortezomib had to temporarily stop treatment in 24 cases
(17%) and decrease the dose in 26 cases (18.5%), whereas patients receiving
SC bortezomib treatment was discontinued in 8 cases (5.7%) and the dose was
decreased in 7 cases (5%).
Summary / Conclusion: Patients receiving SC bortezomib have fewer AE and
interruptions of treatment, getting safer administration of bortezomib and
improving treatment adherence.

B1501
COMORBIDITY IMPACT SURVIVAL IN MULTIPLE MYELOMA. A SINGLE
INSTITUTION STUDY DEALING WITH VALIDATION OF ACE-27 SCORE
S Molica1*, E Piro2, M Kropp3, M Lentini3
1Hematology-Oncology, Azienda Ospedaliera Pugliese-Ciaccio, Catazaro,
2Azienda Ospedaliera Pugliese-Ciaccio, Catanzaro, Italy, 3Hematology-Oncol-
ogy, Azienda Ospedaliera Pugliese-Ciaccio, Catanzaro, Italy

Background: Comorbidities increase in prevalence with age, but their impact
on survival in patients with multiple myeloma (MM) is not known. The purpose
of this study was to examine the impact of comorbidities on survival in multiple
myeloma.
Aims: All patients (pts) with MM diagnosed and treated at the Department of
Hematology-Oncology of Catanzaro General Hospital (Italy) from 2000 to 2010
were included in an observational database. The study was evaluated and
approved by the local ethical committee.
Methods: Comorbidities were retrospectively graded as None (score=0), Mild
(score=1), Moderate (score=2) or Severe (score=3) using the ACE-27 comor-
bidity index [Piccirillo et al. J Reg Mgmt 1999]. The primary endpoint was over-
all survival (OS), calculated from the date of diagnosis and censored at the time
of last follow-up.
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Results: 120 patients were identified in the database. Median age of patients
was 69 years (range 41-86 years); 64 were male, 56 were female. Based on
the ACE-27 comorbidity index, 24 pts (20%) had no comorbid medical condi-
tions (score=0), 49 (40.8%) had mild comorbidities (score=1), 27 (22.5%) had
moderate comorbidities (score=2), 20 (16.6%) had severe comorbidities
(score=3). After a median follow-up time of  39 months (range, 2-160 months)53
patients died while median OS was 52 months.  Survival curves by comorbid-
ity category are presented in figure 1. As shown, median survival of patients
with ACE-27 comorbidity index 0-1 was 90 months therefore significantly longer
than median survival of patients with ACE-27 comorbidity index >1 (39 mon-
thts)(HR=0.421;95% CI, 0.175-0.625; P=0.0007). As expected patients with
ACE-27 comorbidity index 0-1were significantly younger than patients with
ACE-27 comorbidity index >1 (67 yrs vs 70 yrs; P=0.04) whereas no associa-
tion could be found between the degree of comorbidity and international stag-
ing system (ISS)(P=0.130). Finally, ACE-27 comorbidity index impacted ther-
apeutic decisions. As matter of fact, patients with score index >1 less frequent-
ly underwent autologous bone transplantation (P=0.02).

Summary / Conclusion: The presence and severity of comorbidities confer a
poorer prognosis to patients with MM. Further study is needed to determine to
what extent comorbidities directly impact survival versus impacting therapeu-
tic decision-making and tolerance of therapy.

B1502
EXPLORATION AND QUANTIFICATION OF THE DETERMINANTS OF
BASELINE HEALTH-RELATED QUALITY OF LIFE (HRQOL) FOR
PATIENTS IN RELAPSED/REFRACTORY MULTIPLE MYELOMA 
C Kyriakou1,2*, M Petrucci3, M Welslau4, X Leleu5, I Vande Broek6, P Bacon7,
P Lewis8, H Gilet 9, B Arnould 9, P Murphy 10
1Northwick Park Hospital, 2Royal Free hospital, London, United Kingdom, 3

Department of Cellular Biotechnology and Hematology, Division of Hematol-
ogy,, Sapienza University of Rome , Rome, Italy, 4Studienzentrum Hämatolo-
gie, Aschaffenburg, Germany, 5CHRU-Hôpital Huriez, Lille, France, 6AZ Niko-
laas, Sint-Niklaas, Belgium, 7Celgene International Sarl, Boudry, Switzerland,
8Celgene GmbH, Munich, Germany, 9MAPI Consultancy, Lyon, France,
10Beaumont Hospital, Dublin, Ireland

Background: With the increased use of novel therapeutic agents and extend-
ed life expectancy of multiple myeloma (MM) patients, aspects of Health-Relat-
ed Quality of Life (HRQoL) of these patients are gaining considerable impor-
tance. This is particularly so when considering the relapsed/refractory multiple
myeloma (RRMM) setting.
Aims: To explore and quantify the baseline determinants of HRQoL in MM
patients starting 2nd or 3rd line treatment.
Methods: A European, multicenter, observational study was conducted in
RRMM patients starting 2nd or 3rd line treatment. Patients were asked to com-
plete three EORTC questionnaires: 1) Quality-of-Life Core Questionnaire (QLQ-
C30) including 15 domains (Global Health Status/QoL, Physical, Role, Emo-
tional, Cognitive and Social Functioning; Fatigue, Nausea and Vomiting, Pain,
Dyspnea, Insomnia, Appetite Loss, Constipation, Diarrhea and Financial Diffi-
culties); 2) The EORTC QLQ-Multiple Myeloma (QLQ-MY20) including four
domains (Disease Symptoms, Side Effects of Treatment, Body Image and
Future Perspective); and 3) The EORTC QLQ-Chemotherapy-Induced Periph-
eral Neuropathy (QLQ-CIPN20) including three domains (Sensory scale, Motor
scale and Autonomic scale). All EORTC questionnaires were adjusted accord-
ing to robust international standards to be completed by physicians. Multivari-
ate linear regressions were performed to explain the determinants of baseline
HRQoL scores for MM patients starting 2nd or 3rd line treatment. All baseline
EORTC scores were used as dependent variables; patients’ socio-demograph-
ics, disease characteristics and treatment regimens were identified as explana-

tory variables via univariate testing.
Results: As of Dec 2012, 155 patients (mean age=69; 52.0% male) were
enrolled in the study and included in this interim analysis, with an average time
since diagnosis of 3 years. At baseline, 14.2% of patients were ECOG >2 in
terms of their performance status. A total of 87.7% of patients started 2nd line
treatment and 12.3% of patients started 3rd line treatment. A total of 33.5% of
patients had been treated with prednisone and 40.0% of patients had been
treated with bortezomib in their 1st line treatment. Among patients who started
3rd line treatment, all had been treated with prednisone and 52.6% had been
treated with bortezomib. The majority of EORTC questionnaires were complet-
ed at baseline by physicians (n=152; 98.1%) and patients (n=151; 97.4%).
Multivariate linear regression results indicate that some covariates appeared
regularly as factors explaining MM patients’ HRQoL (from the 7 functioning
scores and Global Health Status/QoL), as well as patients’ symptoms and side
effects (from 17 symptom and side effect scores). Those most frequently show-
ing statistically significant association with worse scores were: poorer baseline
ECOG performance status (12 times), previous prednisone intake (10 times),
presence of chronic heart failure (4 times), country (3 times) and cumulative
dosage of prior bortezomib treatment (3 times) (Table 1).

Summary / Conclusion: At the initiation of 2nd or 3rd line treatment, MM
patients previously treated with prednisone showed worse scores than other
patients on many domains of QLQ questionnaires. Similarly, a poorer ECOG
performance status was associated with worse scores in the majority of QLQ
domains. Among other factors found to be repeatedly associated with worse
scores, the prominent ones were country, chronic heart failure and cumulative
dosage of prior bortezomib treatment.

B1503
ALLOGENEIC STEM-CELL TRANSPLANTATION IN MULTIPLE MYELOMA
IN REAL PRACTICE: LONG-TERM RESULTS FROM A SINGLE INSTITU-
TION.
R Jiménez1*, L Rosiñol1, M Rovira1, F Fernández-Avilés1, C Martinez1, G
Gutierrez1, M Suarez1, C Fernandez-Larrea1, Á Urbano1, J Bladé1
1Hospital Clinic , Barcelona, Spain

Background: Allogeneic stem-cell transplantation with myeloablative condition-
ing (MAC) in multiple myeloma (MM) is associated with a high transplant-relat-
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ed mortality (TRM) with a 15% of long-term survivors. Allogeneic transplanta-
tion with reduced-intensity conditioning (alloRIC) results in a lower TRM with a
higher relapse rate. When used in first line in a tandem transplant approach
(auto/alloRIC), the incidence of acute graft-versus host disease (aGvHD) grade
II-IV reported ranges between 20-43%, chronic GvHD between 50-75% and the
TRM between 10-15%. The reported PFS was 25% beyond 7 years. Because
of this high morbimortality and the higher rate of relapse, the role of allogene-
ic transplantation in MM remains controversial, especially as part of the front-
lline therapy.
Aims: To analyze the results of allogeneic transplantation in patients with MM
outside clinical trials at our institution over a period of 27 years.
Methods: : Between Feb 1986 and April 2009, 23 patients (17 M, 6 F, median
age 41 –range  21-52 -) received a MAC from an HLA identical sibling donor.
Disease status at the time of transplant was first response in 12 patients (53%)
(3 CR, 9 PR), sensitive relapse in 3 (13%) (all PR) and refractory disease in 8
(35%). Conditioning regimen was heterogeneous (6 Cyclo/TBI, 2 Bu/cyclo, 3
BCNU/Mel/Cyclo/TBI, 4 Cyclo/Mel/TBI, 5 Mel/TBI, 2 Bu/Mel). GvHD prophylax-
is consisted on cyclosporine/MTX (10), cyclosporine/PDN (8), cyclosporine (2)
or other (3). Between April 2001 and Aug 2012, 31 patients (18 M, 13F, medi-
an age 48 –range 25-64) received an alloRIC: 25 of them (80%) from an iden-
tical sibling donor and 6 (20%) from an unrelated donor. Seven patients (13%)
who did not achieve a CR after front-line autologous transplant received an
alloRIC in a tandem strategy. 17 (31%) were in sensitive relapse (first relapse
14, second relapse 3). Seven patients (13%) had refractory disease at the time
of alloRIC. Conditioning regimen consisted on Fluda/Mel (26 patients), Flu/TBI
(3) and Fluda/Mel/bortezomib (2). GVHD prophylaxis consisted on
cyclosporine/MTX (6) or cyclosporine/MMF (25). All patients in the alloRIC
group had received a prior single autologous transplant.
Results: On an intention-to-treat analysis, the CR rate after MAC was 35%. The
incidence of aGvHD grade II-IV and III-IV were 48% and 39%, respectively. The
TRM at any time was 56%. The causes of death were GvHD in 7 patients,
infection not related to GvHD in 5 patients and VOD in 1 patient. The relapse
rate was 30%.There are 3 patients that remain in continued CR at 13, 23 and
27 years beyond transplantation. With alloRIC the CR rate was 45%. The inci-
dence of aGvHD grade II-IV and III-IV were 55% and 22%, respectively. Nine
patients develop chronic GvHD. The TRM at any time was 29% and the caus-
es of death were GVHD in 7 patients and pulmonary hemorrhage and pos-
transplant lymphoma one patient each. Nine patients remain alive in continued
CR from 5 months to 9 years of follow-up. After a median follow-up of 36.4
months, the median PFS was not significantly different between MAC and
alloRIC and there was a trend towards a longer overall survival in the alloRIC
group (4.6 vs 35 months, P=0.05).
Summary / Conclusion: Although a small fraction of patients with MM can be
cured with MAC allogeneic transplantation, this procedure is associated with an
extremely high TRM. Unfortunately, alloRIC was also associated with a high
incidence of severe aGVHD resulting in a high TRM leading to a short PFS. New
approaches aimed at decreasing the incidence of aGVHD are crucial.

B1504
BORTEZOMIB-BASED THERAPIES FOR RELAPSED/REFRACTORY MUL-
TIPLE MYELOMA IN REAL-WORLD MEDICAL PRACTICE: FINAL DATA
FROM THE INTERNATIONAL, OBSERVATIONAL EVOBS STUDY
E Terpos1*, E Katodritou2, J de la Rubia3, V Hungria4, C Hulin5, M Roussou1,
M Delforge6, G Bries7, A Stoppa8, J Aagesen 9, D Sargin 10, A Belch 11, J Diels
12, O Chirita 13, R Olie 14, D Robinson Jr 15, R Dhawan 15, R Ganguly 15, A
Potamianou 16, H van de Velde 12, M Dimopoulos1
1Department of Clinical Therapeutics, University of Athens School of Medicine,
Athens, 2Department of Hematology, Theagenion Cancer Center, Thessaloni-
ki, Greece, 3Department of Hematology, La Fe Hospital, Universidad Católica
de Valencia, Valencia, Spain, 4Centro de Estudos do Hemocentro da Santa
Casa de São Paulo, São Paulo, Brazil, 5Service d’Hematologie, Centre Hospi-
talier Universitaire de Nancy-Brabois, Vandoeuvre, France, 6Department of
Hematology, University Hospital Leuven, Leuven, 7Department of Hematology,
AZ Turnhout, Turnhout, Belgium, 8Institut Paoli-Calmettes, Marseilles, France,
9Department of Medicine, Ryhov County Hospital, Jonkoping, Sweden, 10Istan-
bul University, Istanbul, Turkey, 11Cross Cancer Institute, Edmonton, Canada,
12Janssen R&D, Beerse, Belgium, 13Janssen-Cilag UK, High Wycombe, Unit-
ed Kingdom, 14Janssen-Cilag AG, Baar, Switzerland, 15Janssen Global Serv-
ices, Raritan, United States, 16Janssen Pharmaceutica, Athens, Greece

Background: The efficacy of bortezomib-based therapies in patients with mul-
tiple myeloma (MM) has been demonstrated in several large, randomized con-
trolled clinical trials; however, use of bortezomib for relapsed/refractory MM in
real-world medical practice has rarely been studied prospectively.
Aims: eVOBS is a non-interventional, observational study designed to prospec-
tively assess the efficacy and safety of bortezomib-based therapies for patients
with MM in everyday practice. Final data are reported here.
Methods: Consenting adults scheduled to receive bortezomib for MM were
enrolled between June 2006 and December 2010 at clinics in Belgium, Brazil,
Canada, France, Greece, Spain, Sweden, and Turkey. Patients were also
enrolled in Russia but are not included; these data were previously presented

at EHA 2012 (Abdulkadyrov et al, abs #1507). Therapies received in the year
prior to starting bortezomib were recorded retrospectively. Prospective obser-
vational data were collected over 3 years after bortezomib initiation. Data were
electronically captured at baseline and after every bortezomib cycle. Upon dis-
continuation or progression, data on subsequent therapies, survival, and dis-
ease progression were collected every 12 weeks. Responses were investiga-
tor-assessed per EBMT, SWOG, M-protein reduction, or other (not specified)
criteria. Adverse events (AEs) were graded per NCI-CTCAE v3.0.
Results: Overall, 873 pts were enrolled, with a median follow-up of 34.6
months; median age 65 years (range 27–88 years), 58% male, 28%/48% had
stage II/III disease (Durie-Salmon or ISS), 25% had a creatinine clearance of
<50 mL/min. Hypertension (47%) was the most frequent comorbidity. Median
number of prior therapies received was 2. 41%/26% of patients initiated borte-
zomib in 2nd/3rd line therapy. In the year prior to starting bortezomib, 30% of
patients had received thalidomide-based treatment, 13% melphalan-pred-
nisone, and 10% had lenalidomide-based treatment. 30% of patients had no
treatment in the year prior to starting bortezomib. 52% of patients initiated borte-
zomib with dexamethasone, and 17% received bortezomib monotherapy. 82%
of patients started bortezomib at 1.3 mg/m2. Median number of bortezomib
cycles received was 5 (range 1–29). Discontinuations were mostly due to treat-
ment completion (31%), AEs (25%), or disease progression (16%). 69% of
patients had partial response or better (≥PR) as best response within the initi-
ated line of therapy, including 37% complete response (CR)/near-CR. Median
time to ≥PR was 56 days (95% CI: 49–63). Best response plateaued after 6
cycles. Median progression-free survival (PFS) and overall survival (OS) were
12.5 months (95% CI: 11.3–13.5) and 36.1 months (95% CI: 33.1–41.6), respec-
tively. PFS and OS were significantly longer in pts with deeper response to
bortezomib-based therapy, fewer prior therapies, better renal function, less
advanced disease at first MM treatment, and age <65 years (P<0.001 for all
parameters and endpoints). All-grade AE, grade ≥3 AE, and serious AE rates
were 82%, 55%, and 45%, respectively. Common grade ≥3 AEs were throm-
bocytopenia (8%), anemia, and pneumonia (each 5%). 21% of patients had
baseline peripheral neuropathy (PN) (14% grade1, 5% grade2, 2% grade 3/4).
51% of patients without baseline PN (n=689) had new-onset PN (10%/1% grade
3/4). The cumulative risk of developing PN plateaued after 6 cycles. In patients
with vs without baseline PN, a lower starting dose of bortezomib (≤1 mg/m²) was
more common (18% vs 11%, P=0.014). Median treatment duration was short-
er in patients with grade ≥2 baseline PN vs no or grade 1 PN at baseline (4
cycles vs 5 cycles, P=0.04).
Summary / Conclusion: These data indicate that in everyday practice, borte-
zomib is active in the treatment of relapsed/refractory MM. AEs were consis-
tent with the known safety profile for bortezomib.

B1505
ISOTYPE MATCHED IMMUNOGLOBULIN RECOVERY RATES IN IGG AND
IGA MYELOMA PATIENTS AT MAXIMUM RESPONSE SUGGEST SUBTLE
ISOTYPE SPECIFIC DIFFERENCES IN IMMUNE-RECONSTITUTION 
P Young1*, R Hughes1, S Harding1, H Avet-Loiseau2, H Ludwig3
1Clinical R&D, The Binding Site Group Ltd, Birmingham, United Kingdom, 2Hos-
pitalier Universitaire, Nantes, France, 3Center for Oncology and Haematology,
Wilhelminenspital, Vienna, Austria

Background: The recent availability of immunoassays measuring Ig’κ and Ig’λ
(HLC) isotypes for IgA and IgG immunoglobulins has allowed analysis of the
impact of monoclonal plasma cell biology previously hidden from our view.
These tests offer quantitative alternatives to immunofixation (IFE), and have
been reported as an aid to monitoring IgA and IgG multiple myeloma (MM). Fur-
thermore, the the Ig’κ / Ig’λ ratio (HLCr) has prognostic relevance at presenta-
tion and at maximum response. Intriguingly, the isotype matched immunoglob-
ulin (uHLC) suppression (e.g. the level of IgGκ in an IgGλ monoclonal gam-
mopathy patient) has also been shown to predict MGUS transformation to MM.
Aims: To assess the correlation between Ig’κ / Ig’λ ratios and IMWG response
criteria in disparate group of MM patients and to analyse isotype matched
immunoglobulin recoveries in different response categories.
Methods: Serial samples from 25 IgG (18 IgGκ; 7 IgGλ) and 21 IgA (14 IgAκ;
7 IgAλ) MM patients were analysed using commercially available immunoas-
says (The Binding Site, UK) to establish HLCr cutoffs for each isotype that clas-
sified patients as CR, VGPR, PR, SD and PD. These responses were validat-
ed in 131 IgG (90 IgGκ; 41 IgGλ) and 65 IgA (40 IgA κ; 25 IgA λ) MM patients.
Responses were dichotomized into good response (VGPR and CR) v 0.81=near
perfect agreement 0.81-0.61=substantial agreement,) in addition recovery of
serum uHLC concentrations was calculated at maximum response (MR).
Results: Comparison of responses showed good agreement between HLCr
and IMWG-assigned responses for both IgG and IgA MM patients at maximum
response: IgG: good response v ≤PR (sensitivity: 0.93 (95% CI 0.85-0.98),
specificity: 0.89 (95% CI 0.78-0.96); IgA: good response v ≤PR (sensitivity:
0.95 (95% CI 0.75-0.99), specificity: 0.89 (95% CI 0.76-0.96), and good over-
all agreement between individual assigned response criteria: IgG Weighted
Kappa: 0.81 (95% CI 0.72-0.93); IgA Weighted Kappa: 0.86 (95% CI 0.79-
0.95). HLCr ratios were abnormal in all MM presentation samples. Suppressed
uHLC was noted in 98% IgGκ (88/90 (median 0.6g/L (range: 0.1-2.3g/L)) and
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73% IgGλ (30/41 (median 0.8g/L, (0.1-4.0g/L)) MM patients. By contrast 75%
IgAκ (30/40 (0.1g/L, (0.01-2.0g/L)) and 44% IgAλ (11/25 (0.3g/L, (0.01-1.22g/L))
MM patients had supressed uHLC. 20/20 (100%). IgG MM patients achieving
a CR had normal uHLC serum concentrations (IgG kappa normal range: 2.19-
10.70g/L; IgG lambda normal range: 0.90-6.74g/L) at maximum response,
compared to 31/36 (86%) of patients achieving a VGPR and 21/74 (28%) of
patients achieving ≤PR. However, there was a substantially lower incidence of
uHLC recovery in IgA patients achieving CR (18/26; 69%), VGPR (10/15; 67%)
or ≤PR (15/24; 63%).
Summary / Conclusion: There is good agreement between IMWG and HLCr
assigned responses at maximum response in both IgA and IgG MM patients.
IgG MM patients had a greater degree of uHLC suppression than IgA MM,
which may be influenced by the concentration dependent, catalytic half-life of
IgG and/or by differences in the biology of between IgG and IgA myelomas.
Recovery of uHLC was high and correlated with response in IgG patients, but
was lower and not associated with response in IgA MM. Further work is required
to understand this phenomenon, particularly in the setting of immune-modula-
tory therapy.

B1506
DESCRIPTIVE STUDY CASES OF AMYLOIDOSIS: SUBANALYSIS OF
CARDIAC INVOLVEMENT
E Gonzalez1, I Arias1, E Fonseca1, R Fernandez1*, A Gonzalez1, L Gutierrez1,
A Gonzalez1, V Robles1, F Dominguez1, C Fernandez1
1Hematologia, H. de Cabueñes- Gijon, Gijón, Spain

Background: Amyloidosis is a protein misfolding disorder in which soluble
proteins aggregate as insoluble amyloid fibrils, that cause functional and struc-
tural organ damage. The most common form of systemic amyloidosis are light-
chain amyloidosis, but it’s the reactive AA amyloidosis the mostly detected in
our area. Cardiac involvement may occur with or without clinical manifestations,
and is considered as a major prognostic factor.
Aims: To review the cases of amiloidosis in our area, and obtain data on car-
diac involvement
Methods: Retrospective case series, between January 1994 to March 2012,
obtained from medical history of biopsy confirmed cases
Results: We identified 99 patients with mean age at diagnosis 70 years (range
25-84 years), 43 women and 56 men. All patients had biopsy-proven amyloi-
dosis. There were 50 secondary amyloidosis, 41 light-chain amyloidosis, and
8 localized amyloidosis. Inflammatory diseases were presented in 9, blood dis-
eases in 17, solid neoplasia in 5 and infectious diseases in 10. The main clin-
ical manifestations were dysregulation of intestinal habit, heart failure, edemas
and syncope. The affected systems were: kydney 61 (27 nephrotic syndrome),
heart 43, digestive 31, autonomic nervous system 29, skin 8 and lung 1. Tro-
ponin I was elevated in 15. ECG was abnormal in 43 (atrial fibrillation or flutter
16, auricular-ventricular block and bundle-branch block auricular6, pseudoin-
farct pattern8, low voltages8, repolarization changes5, and ventricular hypertro-
phy signs 1). Echocardiographic characteristics: 35 had left ventricular diastolic
dysfunction, and 4 systolic dysfunction, ventricular hypertrophy 28, pericardial
effusion 14, byrrefingency 16, auricular enlargement 16, valvulopathies8, and
pulmonary hypertension 8. In AL amyloidosis 26 had monoclonal component,
18 IgG subtype, and 22 Lambda light chain. 13 had Bence-Jones proteinuria
and 18 renal insufficiency. The preferred sites for biopsy were abdominal fat
45, rectum 14, kidney 17, skin8, endomiocardial biopsy2, bladder2, liver3, lung1,
bone marrow7, tongue 1 and necropsy 4. The treatment was in 18 Prednisone
and Melphalan, 4 Bortezomib-Dexametsone, 2 Lenalinomide, 1 polychemother-
apy and 8 required hemodyalisis. 42 patients had more than 2-years overall sur-
vival
Summary / Conclusion: 1. On our environment amyloidosis is not exception-
al, with an approximate incidence of 6 cases / year. 2. The most common type
is A. secondary, unlike similar series, probably because of the absence of com-
plete hematologic studies, essential in these patients. 3. Clinical involvement
was the most common cardiac and renal failure. 4. The most common treat-
ment for the AL, was prednisone plus melphalan-dexamethasone. 5. The 50%
of total cardiac amyloidosis had involvement being a decisive factor in evolu-
tion, so it should perform echocardiography in all patients with suspected amy-
loidosis 6. The main features in the ECG were arrhythmias and right bundle
branch block. Ultrasonography diastolic dysfunction was the most common
finding with wall hypertrophy

B1507
THE IDEAL DOSE SETTING AND THE POSSIBILITY OF THERAPEUTIC
DRUG MANAGEMENT OF LENALIDOMIDE ACCORDING TO PLASMA
CONCENTRATION IN MULTIPLE MYELOMA
N Takahashi1*, S Shida1, M Miura2, T Niioka2, M Matsumoto3, M Hagihara4, M
Motegi5, M Kume6, J Kuroki7, A Kitabayashi8, Y Hatano 9, N Fujishima1, Y
Kameoka1, H Tagawa1, M Hirokawa1, K Sawada1
1Hematology, AKITA UNIV., 2Pharmacology, Akita univ. hospital, Akita, 3Hema-
tology, Nishi-Gunma Hospital, Shibukawa, 4Hematology, Eiju General Hospi-
tal, Tokyo, 5Hematology, Senboku General Hospital, Daisen, 6Hematology,
Hiraka General Hospital, Yokote, 7Hematology, Yuri General Hospital, Yurihon-

jo, 8Hematology, Akita Kumiai General Hospital, Akita, 9Hematology, Yamamo-
to Kumiai General Hospital, Noshiro, Japan

Background: Lenalidomide, a novel therapeutic agent, has been found to be
effective for myeloma. The initial lenalidomide dose can determined on the
basis of renal function and peripheral blood cell counts, dose adjustments, par-
ticularly after drug administration, were necessary in some cases because of
interindividual differences in pharmacokinetics.
Aims: We aimed to develop an equation for the predicted total area under the
observed plasma concentration–time curve (AUC) of lenalidomide and to set
the ideal lenalidomide dose in patients with multiple myelomas by using only
1 or 2 sampling points.
Methods: Twenty-one myeloma patients treated with lenalidomide were
enrolled in this study after obtaining written informed consent. Plasma concen-
trations of lenalidomide from samples obtained just prior to and1,2,4,8, and 12
h after oral administration of lenalidomide were analyzed using high-perform-
ance liquid chromatography (HPLC). Pharmacokinetic analysis of lenalidomide
was carried out with a standard non-compartmental method. The AUC0-24 was
calculated using the linear trapezoidal rule.
Results: The plasma concentrations of lenalidomide at 2 and 4 h (C2h and C4h,
respectively) after its administration were highly correlated with the AUC0–24
value for lenalidomide. The correlation were observed between the measured
and predicted AUC0-24 values for lenalidomide by using only the C2h and C4h
sampling points in the equation (P<0.0001). Moreover, the results of receiver-
operating characteristic curve (ROC) analysis of best sensitivity and specifici-
ty showed that the ideal AUC0–24 of lenalidomide could be set below 940
ng· h/ml to avoid hematological toxicity.
Summary / Conclusion: The predicted AUC0–24 value might be a new indica-
tor for the management of lenalidomide therapy. In this study, the threshold pre-
dicted AUC0–24 values suggested that 4 of 21 patients (19%) should have
received a lower initial dose than that recommended by Dimopoulos, et al. It is
possible to adjust the ideal dose by using the equation for AUC0–24 with the C2h
and C4h values in a test before lenalidomide therapy is actually initiated. Ther-
apeutic drug management (TDM) of lenalidomide can be performed by estab-
lishing the minimum effective concentration and the minimum toxic concentra-
tion in a large prospective study in the future. These findings should provide
economic benefits and facilitate personalized medicine in myeloma therapy
with lenalidomide.

B1508
RENAL FAILURE IS REVERSIBLE AFTER THERAPY WITH BORTEZOMIB
IN PATIENTS WITH MULTIPLE MYELOMA   
V Goranova-Marinova1*, A Nedeva2, I Nikolov2, P Georgiev1, I Hristova1, I
Gigov2, J Raynov2, S Goranov1
1Clinic of Hematology, University Hospital “Sv.Georgi”, Plovdiv, 2Department of
hematology and oncology, Military Medical Academy, Sofia, Bulgaria

Background: The involvement of kidneys in patients with multiple myeloma
(MM) is an adverse prognostic factor which influences the clinical course, ther-
apeutic response and the survival of the patients. Conventional chemothera-
py could not improve the outcome in this high risk group. After the introduction
of Bortezomib in the therapeutical regimens, literature data report high rates of
therapeutic response along with an improvement of the renal function. Nowa-
days Bortezomib containing regimens become a standard therapeutic approach
in patients with MM and renal failure (RF).
Aims: To study the therapeutic response and the outcome of the RF after ther-
apy with Bortezomib (Velcade) based regimens in patients with multiple myelo-
ma MM.
Methods: For the period 2006-2011, 111 patients with ММ, treated with Borte-
zomib – containing regimens were studied in two university clinics of hematol-
ogy: University Hospital “Sv. Georgi”, Plovdiv and Military Medical Academy,
Sofia. In 33 (29.7%) RF was found. Mean age 57.8±9.1y M:F/ 1.1: 1. In the
whole group patients in ISS-ІІІ – 42 (37.8%) are predominant, with IgGk vari-
ant 62 (55.9%). 7/33 were on chroniodyalisis. The therapeutic response, its
duration and the median of survival (MS) were compared between the groups
with and without RF. Statistical analyses were performed with SPSSv18.0. 
Results: No significant differences between the two groups were found in sex
and age distribution, levels of Нв and LDH. Patients with RF are predominant-
ly in ISS - ІІІ ( P<0.001, R=+0.659). In the group with RF, light-chain variants
are significantly more frequent (Р<0.001, r=0.292), the proportion of patients
with level of β2М >3.5мcg/l is significantly higher (P<0.001, R=+0.614), so as
patients with hypoalbuminemia <35g/l (P=0.014, r=-0.312) and advanced bone
lesions (P=0.033, r=+0.413). Therapeutic response is
achieved(CR+VGPR+PR) in 84 (76.4%) in the whole cohort and in 18 (75.0%)
for the patients with RF (NS).Reversal to normal level of serum creatinin after
therapy was registered in 15 (45.5%), reduction with > 50% was found in 12
(36.4%). Independence from hemodyalisis achieved 3/7 болни. ASCT was
performed in 14 ( 17.9%) in the group without RF and in 6 ( 18.2%) in the group
with RF ( NS). Time to progression for the whole group was 14 mo; in the RF
group - 11 mo, and 28 mo for the patients without RF (NS). MS in the RF group
was 28 mo vs MS 58 mo for the patients without RF ( Р<0.005) and MS for the
whole group - 51 mo.
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Summary / Conclusion: The application of Bortezomib- based regimens in
patients with MM results in similar outcomes in patents with standard risk and
patients with RF. The high rate of therapeutic response (CR + VGPR) is com-
bined with improved renal function in about 80%. Thus the first proteasome
inhibitor is the only medicine by now which is applied without dose reduction
and is therapy of choice in patients with MM and mild to moderate RF.

B1509
PROGNOSTIC VALUE OF IGM HEAVY IMMUNOGLOBULINS CHAIN
ANALYSIS IN IGM MGUS AND WALDENSTRÖM MACROGLOBULINEMIA
I Murillo-Flórez1*, A Montes-Limon1, J Quintero-Gutierrez1, M Andrade-Cam-
pos1, J Grasa1, P Giraldo1,2,3, D Rubio1
1Department of Hematology, Miguel Servet University Hospital, 2Biomedical
Network Research Center on Rare Diseases (CIBERER), ISCIII, 3Aragon
Health Sciences Institute (IACS). , Zaragoza, Spain

Background: Monoclonal IgM is the biomarker that characterize to Walden-
strom’s macroglobulinemia (WM), a rare low grade B-cell lymphoma derived of
the lymphoplasmacytic cell, but a serum IgM component also is present in
MGUS. New determinations of heavy immunoglobulins chains have been devel-
oped as biomarkers to apply at clinical practice. 
Aims: The aim of this study is present our experience in the use of free light
chain assay (sFLC) and IgMk/IgMl ratios (HLCR) as biomarker at diagnostic in
order to discriminate between MGUS and WM, and to evaluate their potential
prognostic value during disease course.
Methods: 50 patients were examined following clinical protocol; serum sam-
ples were collected and kept frozen at -70ºC in the Biobank. Analysis of IgM
was performed with the sFLC, (Freelite® test, the Binding Site, Birmingham,
UK) and the HLCR, (Hevylite® immunoassay the Binding Site). Freelite® test
is a nephelometric measurement of kappa and lambda light chains that circu-
late as light chain monomers or dimers and that are not bound to immunoglob-
ulin heavy chain. Hevylite® immunoassay is based on specific polyclonal anti-
bodies that recognize epitopes spanning the junction of the heavy and light
chains of the individual immunoglobulin isotypes, it measures specifically
IgMkappa and IgMlambda, separately. For ease of comparison IgM hevylite
ratios were expressed as the involved monoclonal immunoglobulin/uninvolved
polyclonal immunoglobulin (iHLC/uHLC).
Results: The study included a series of 29 WM, 21 IgM-MGUS. The median
age was 67 years; M/F ratio 1.38. Median IgM HLCR was 381.8 in WM symp-
tomatic, 75.84 in WM asymptomatic and 15.65 in IgM MGUS (P=0.001). Medi-
an IgM HLCR was higher in WM patients requiring treatment at diagnosis (370.7
v 43.897 P=0.026) and also it was higher at relapse/refractory (478.5 v 44.24
P=0.012). Median uHLC was higher in IgM-MGUS than WM patients to IgMk
andIgMl: 0.39 g/L v 0.21 g/L, P=0.036; and 1.2 g/L v 0.32 g/L, P=0.019.
Relapse/refractory patients had a mean uHLC lower than the patients who did
not relapse (0.29 g/L v 0.52 g/L, P=0.04). Median sFLC level was 64 mg/L
(10.88–993) in WM and 31.7 mg/L (6.08–141) in IgM MGUS (P=0.05). Median
sFLC level was higher in WM patients requiring treatment at diagnosis than
patients not requiring treatment (73.7 v 36.85 P=0.039). Median sFLC level
was not significative in relapse/refractory patients (P=0.168) and it was not
separate between WM asymptomatic and WM symptomatic (P=0.092).
There was a good correlation between IgM HLCR and sFLC ratio (r=0.3,
P=0.044) but not with sFLC level; also IgM HLCR, sFLC level and sFLC ratio
did not predict for overall survival (OS) and progression free survival (PFS) in
our study. Mean estimated OS was 78.3 months (95% CI: 53.67-102.94) and
PFS 69.7 months (95% CI: 47.28-92.13).
Summary / Conclusion: At diagnostic IgM HLCR and sFLC seems identifies
patients WM / IgM MGUS and high levels of HLCR and sFLC were also seen
in patients requiring treatment. IgM HLCR discriminates between WM sympto-
matic, WM smoldering and progressing patients. Uninvolved polyclonal
immunoglobulin was significantly lower in Relapse/refractory patients, showing
that these patients have a less robustimmune system. Further studies are need-
ed to evaluate their value prognostic.

B1510
LENALIDOMIDE 25 MG + LOW-DOSE DEXAMETHASONE: EFFICACY &
SAFETY IN CHINESE PATIENTS WITH RELAPSED/REFRACTORY MYELO-
MA 
X Du1*, J Jin2, Z Cai2, F Chen 3, D Zhou4, L5, X Ke6, X Li7, D Wu8, F Meng 9, H
Ai 10, J Wang 11, J Zhang 12, J Mei 12, J Hou 13
1Department of Hematology, Guangdong General Hospital, Guangzhou, 2The
First Affiliated Hospital, Zhejiang University, Hangzhou, 3Xiangya Hospital of
Central South University, Changsha, 4Peking Union Medical College Hospital,
5The 301 Military Hospital, 6Peking University Third Hospital, Beijing, 7Shang-
hai Sixth People’s Hospital, Shanghai, 8The First Affiliated Hospital of Suzhou
University, Suzhou, 9Nanfang Hospital, Southern Medicine University,
Guangzhou, 10The 307 PLA Hospital, Beijing, 11Changhai Hospital, Shanghai,
China, 12Celgene Corporation, Summit, NJ, United States, 13Shanghai
Changzheng Hospital, Shanghai, China

Background: In China, patients (pts)with relapsed/refractory multiple myelo-

ma (RRMM) have a clinical need for more effective treatments. In addition,
multiple myeloma pts who cannot tolerate bortezomib and/or thalidomide
(THAL) are left without effective treatment options. Previous studies performed
in western countries have demonstrated that lenalidomide (LEN) is a more
effective immunomodulatory drug than THAL, and is associated with less dose-
limiting toxicity. In addition, LEN + low-dose dexamethasone (LoDEX) was
associated with a response rate of 53% in heavily pretreated RRMM pts.1 The
MM-021 China Registration Trial assessed the safety, efficacy, and pharmaco-
kinetic profile of LEN + LoDEX in Chinese pts with RRMM.
Aims: In this post-hoc analysis the starting dose, dose modifications, and dura-
tion of LEN treatment were assessed.
Methods: In this phase2, multicenter, open-label study,199 pts received LEN
(25 mg/day on days 1–21) and LoDEX (40 mg on days1,8, 15, and 22; or 20 mg
in pts aged > 75 yrs) in 28-day cycles until progression.LEN starting dose was
adjusted per protocol according to creatinine clearance (CrCl): 25 mg/day for
pts with none-to-mild renal insufficiency (RI) (CrCl ≥ 60 mL/min); 10 mg/day for
moderate RI (CrCl ≥ 30 to < 60 mL/min); and 15 mg/every other day (eod) for
pts with severe RI (CrCl < 30 mL/min). All pts provided informed consent.
Results: Pts had a median age of 59 yrs and 57% had received ≥ 4 prior ther-
apies. Overall, 66% (n = 131) of pts had none-to-mild RI, 27% (n = 54) had mod-
erate RI, and 7% (n = 14) had severe RI. Per protocol the majority of pts (n =
144; 72%) initiated LEN treatment according to the recommended starting dose
of 25 mg/day; 45 (23%) pts started at 10 mg/day, and 10 (5%) pts at 15 mg/eod.
The median number of LEN cycles administered was 9 (range 1–25). Dose
reductions were required in 38 (19%) pts across all starting doses, with a medi-
an time to first dose reduction of 3.1 mos. The median average dose was 25
mg (range 6.3–25.0), indicating compliance with the planned treatment sched-
ule. Overall clinical outcomes are shown in the Table.
Summary / Conclusion: Consistent with observations from other studies, LEN
25 mg was generally well tolerated in Chinese RRMM pts and provided clini-
cal efficacy despite renal condition. 

B1511
EFFICACY AND SAFETY OF PERCUTANEOUS VERTEBROPLASTY IN
PATIENTS WITH SPINAL MYELOMA LESIONS.
E Abella1*, J Soler2, A Angona1, J Ares3, M Zauner4, A Solano5, J Serra6, C
Besses1
1Hematology, Parc de Salut Mar, Barcelona, 2Hematology, Parc Tauli, Sabadell,
3Radiology, IMI Parc de Salut Mar, Barcelona, 4Radiology, Parc Tauli, Sabadell,
5Radiology, Parc de Salut Mar, 6Radiology, CRC Mar, Barcelona, Spain

Background: About 80-90% of patients with multiple myeloma (MM) will devel-
op skeletal related complications, including diffuse osteopenia, focal lytic
lesions, pathological fractures, and bone pain, mainly located in vertebrae and
skull. The therapeutic intervention for bone disease is based on analgesic med-
ications, byphosphonates, radiation therapy and in some cases percutaneous
vertebroplasty (PV) or balloon kyphoplasty. PV was described by Galibert and
colleagues in 1987 as a minimally invasive procedure involving the injection of
polymethylmetacrilate (PMM) associated to a radiopaque substance within a
collapsed vertebral body via a percutaneous approach, under fluoroscopic com-
puted tomography (CT) image guidance. PV seems to have a satisfactory effi-
cacy in almost all patients (90-100%) with an improvement of pain. All studies
reported small volume, local intradiscal or paravertebral cement leaks, usual-
ly being asymptomatic. Severe life-threatening complications are very uncom-
mon (<1%) and in some reports have been related to a cement volume of
greater than 4 mL.
Aims: To evaluate the efficacy and safety of percutaneous vertebroplasty (PV)
in the treatment of spinal myeloma lesions (SML) refractory to analgesia,
byphosphonates or radiation therapy.
Methods: Forty-two patients with SML, from 2 centers were eligible. Vertebral
fracture or collapse was confirmed by computed tomography or magnetic res-
onance imaging. PV of more than one vertebra was performed if feasible. Pain
response was evaluated by a qualitative scale at 24 h, one and six months after
PV. Complications appearing during the follow of 30 days were considered sec-
ondary to PV .
Results: One hundred and ten PV were performed in 49 procedures. The num-
ber of vertebrae treated in each procedure was: 1 in 14 cases, 2 in 15 cases,
3 in 15 cases, 4 in 4 cases and 5 in 1 case, being the T12 the most frequent
localization (16 cases). Cement leakage was observed in 46% of all patients.
Six out of 42 patients (14%) experimented complications related to PV: two cas-
es of psoas hematoma, one patient with pulmonary insufficiency, two patients
suffered a pulmonary embolism (one died because of cement embolism) and
one patient presented a subdural hematoma without neurological repercus-
sion. Twenty-four hours after PV, 83% of patients referred a decrease in pain.
The evaluation at 1 and 6 months later, showed an improvement of pain in
83% and 70%, respectively.
Summary / Conclusion: PV is effective for pain control in 70-80% of myelo-
ma patients with SML at short and long-term. However, some patients may
experience life-threatening effects. Further studies with more patients and more
follow-up are needed to confirm the efficacy and the incidence of adverse
effects.
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“REAL WORLD” DATA FROM PATIENTS WITH RELAPSED/REFRACTORY
MULTIPLE MYELOMA WHO HAVE BEEN TREATED WITH LENALIDOMIDE
AND DEXAMETHASONE, ACCORDING TO THE STANDARD CLINICAL
PRACTICE 
E Katodritou1*, A Anagnostopoulos2, C Vadikolia2, C Lalayianni2, M Kot-
sopoulou3, P Repousis3, A Megalakaki3, A Rekleiti3, M Dadakaridou3, G Papa-
georgiou3, M Kyrtsonis4, P Matsouka5, N Giannakoulas5, D Kyriakou5, G Kar-
ras5, N Anagnostopoulos6, E Michalis6, E Briasoulis7, E Hatzimichael7, E
Spanoudakis8, P Zikos 9, A Tsakiridou 9, K Tsionos 10, K Anargyrou 11, A Syme-
onidis 12, A Maniati 13, E Terpos 14
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3Hematology Department, General Anticancer Hospital “Metaxa”, 4Hematology
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Department, University General Hospital of Ioannina, Ioannina, 8Hematology
Department, University General Hospital of Alexandroupolis, Alexandroupolis,
9Hematology Department, General Hospital of Patras “Agios Andreas”, Patras,
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University of Patras Medical School, Patras, 13Hematology Department, Hos-
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Athens School of Medicine, Athens, Greece

Background: Lenalidomide is highly effective in the treatment of
relapsed/refractory multiple myeloma (RRMM). However, there is limited pub-
lished data about the efficacy and safety of lenalidomide treatment in a “Real
World “(RW) patients setting outside clinical trials.
Aims: To assess the outcome and safety of lenalidomide treatment in a RW
setting within the context of its approved indication through the analysis of ret-
rospectively collected data from a registry in Greece.
Methods: This was an open label, retrospective, multicenter, non-intervention-
al study on collecting and analyzing RW patient data in the treatment of RRMM
in Greece, in accordance with the definitions of the International Society for
Pharmacoeconomics and Outcomes Research (ISPOR). Patients signed an
informed consent at the time of the data collection. The primary endpoints
were: a) clinical improvement and complete response (CR) according to the
EBMT criteria, b) dose modifications or treatment discontinuation. The sec-
ondary endpoints included a) time to first observed clinical improvement and
CR, b) duration of treatment, c) duration of response (DOR), d) adverse events
percentage requiring hospitalization, e) incidence of deep vein thrombosis
(DVT), extramedullary relapse and improvement of humoral immunity.
Results: We collected data from followed 212 patient records (M/F: 120/91,
mean age 68±9.8 years). Seventy-four patients (35.1%) received lenalidomide
as 2nd line therapy and 137 (64.9%) as >2nd line. Sixty percent of patients
received lenalidomide >24 months from diagnosis. The median number of
cycles administered was 12 (range 1-57). Initial dose of lenalidomide was high-
er in patients <65 years compared to older patients (recommended dose of
lenalidomide i.e. 25mg was administered in 84.5% of patients <65 vs 64.5% of
elderly patients, P=0.02). Elderly patients received lenalidomide earlier in the
course of the disease (P=0.04). Overall, objective response (≥partial response)
was observed in 161 patients (77.4%); 42 patients (20.2%) achieved a CR.
Median time to first observed clinical improvement and to best response was
2 and 5 months, respectively. Median time to CR for 2nd line or >2nd line was
4 and 11 months, respectively. Quality of response was independent of lines
of therapies or previous treatment with thalidomide or bortezomib. Median DOR
was 34.4 months. In patients who received lenalidomide until progression medi-
an DOR was not reached, whereas in patients who discontinued, it was 19
months (P<0.001). In the multivariate analysis, performance status and initial
dose were predictive of DOR (P<0.05 for both parameters). Dose reductions
were observed in 31% of patients (87% due to adverse events). Permanent
treatment discontinuation occurred in 38.9% (adverse events: 26%, disease
progression: 18.9%). Neutropenia was the most common adverse event lead-
ing to treatment discontinuation (6.6%). Median time to treatment discontinu-
ation was 16.8 months. Performance status and initial dose of lenalidomide pre-
dicted for treatment discontinuation in the multivariate analysis (P<0.05 for
both parameters). Adverse events occurred in 68.9% of patients (12.7% need-
ed hospitalization). Myelosuppression was the most common adverse event
(49.4%). Lenalidomide-related peripheral neuropathy was observed in 2.5% of
patients. Extramedullary relapse occurred in 3.8% and DVT in 5.7% of patients.
Improvement of humoral immunity between baseline and time to best response
occurred in 50% of patients (P<0.001). 
Summary / Conclusion: Our study on RW patient data confirms that lenalido-
mide is highly effective and safe in the treatment of RRMM, producing high
objective responses and CR rates. Median duration of response was significant-
ly longer in patients who did not discontinue therapy. Permanent treatment dis-
continuation was mainly due to adverse events. The latter finding addresses
the need for suitable management of side-effects, according to guidelines, in
order to avoid treatment discontinuation. Incidence of DVT and extramedullary
relapse was low. Importantly, lenalidomide improved humoral immunity in 50%
of patients.

B1513
BORTEZOMIB, NON-PEGYLATED LIPOSOMAL DOXORUBICIN, DEXAM-
ETHASONE (PAD) REGIMEN AND AUTOLOGOUS STEM CELL TRANS-
PLANT IN NEWLY DIAGNOSED MULTIPLE MYELOMA: PRELIMINARY
RESULTS OF A PILOT STUDY
A Falcone1*, G Rossi1, C Bodenizza1, A Carella1, M Dell’Olio1, M Greco1, A LA
Sala1, S Mantuano1, L Melillo1, E Merla1, M Nobile1, G Sanpaolo1, P Scalzul-
li1, N Cascavilla1
1Hematology and Stem Cell Transplantation Unit, IRCCS “Casa Sollievo del-
la Sofferenza”, San Giovanni Rotondo, Italy

Background: Induction therapy followed by Autologous Stem Cell Transplant
(ASCT) is considered the standard approach in newly diagnosed young
patients with Multiple Myeloma (MM). It has been previously reported substan-
tial activity in the front-line setting with Bortezomib, Doxorubicin and Dexam-
ethasone (PAD) induction therapy, which was based on the scientific rationale
of dual apoptotic signaling leading to in vitro synergy between bortezomib and
doxorubicin (Ma et al, 2003) and additive activity with dexamethasone (Hideshi-
ma et al, 2001). In a phase II study, the combination of Bortezomib, Pegylated
liposomal Doxorubicin and Dexamethasone was evaluated as induction before
ASCT a high response rate was obtained: 58% of very good partial response
(VGPR) including 13% of Complete Remission (CR). The treatment-related
mortality was 3% and grade 3 to 4 adverse events (AEs) included thrombocy-
topenia (17%), neutropenia (10%), peripheral neuropathy (16%), and pneumo-
nia (10%) (Palumbo A et al. 2010).
Aims: A phase IIb pilot open label trial in newly diagnosed MM patients (pts)
was planned as Bortezomib, Non-pegylated Liposomal Doxorubicin and Dex-
amethasone induction therapy followed by consolidation with ASCT and main-
tenance with Bortezomib. Aims of our study were efficacy and safety in terms
of ORR, toxicities and both overall and progression free survivals.
Methods: From January 2009 to February 2013, 29 pts (M/F: 15/14) with a
median age of 63 years (range: 48–73) were enrolled in the study; twelve pts
(41,4%) were more than 65 yrs. At diagnosis 55% of pts had Durie and Salmon
staging II and 45% of them had the staging III. Patients showing ISS 1 were
7%, ISS 2 were 35% and ISS 3 were 58% of. Five pts had a renal impairment,
extensive bone disease was documented in 19 cases and 3 patients showing
extramedullary disease. Fourty-eight percent of pts had IgG, 21% IgA, 24% light
chain and 7% non secretory MM. Unfavorable cytogenetic was recorded in
38% of cases. Planned treatment: Bortezomib1,3 mg/mq iv d1,4,8,11; Dexam-
ethasone orally at the dose of 40 mg/d on days1,4,8,11, in pts 65-70 yrs old and
at the dose of 20 mg on d1,4,8,11; Non-Pegylated Liposomal Doxorubicin 30
mg/mq on d 1 of a 28-day cycle up to 4 cycles. After PAD regimen pts under-
went to high-dose cyclophosphamide (4 g/m2) with G-CSF support, peripher-
al stem cell harvest and ASCT (MEL 200 and 100 in pts over or above 65
years, respectively). After ASCT, all pts received maintenance with Bortezomib
alone twice a month.
Results: Twenty-six pts were treated with PAD regimen and 22 of them under-
went to ASCT. Majority of pts (93%) achieved more than a PR including 58%
(15/26) of CR and 35% of VGPR (9/26 after 4 courses of PAD. Two pts (7%)
achieved a PR. After ASCT all pts achieved at least VGPR including 86%
(19/22) of CR. After a median follow-up of 22 months (range 3-50), PFS and
OS are 91% and 100%, respectively. PAD regimen resulted well tolerated and
WHO grade 1-3 AEs included neuropathy (19%), hematologic toxicities (42%),
infections (9%), gastrointestinal toxicities (18%). No case of cardiac toxicity
was observed
Summary / Conclusion: Sequential PAD, ASCT and Bortezomib as mainte-
nance is an attractive regimen to maximize the efficacy of ASCT. PAD in front-
line setting is a highly effective and well tolerated regimen. Our results from this
promising pilot study need further testing in randomized phase III trials.

B1514
LIMITED SURVIVAL FOLLOWING SEQUENTIAL EXPOSURE TO CUR-
RENTLY AVAILABLE NOVEL AGENTS IN MULTIPLE MYELOMA (MM): THE
CASE FOR NEW THERAPEUTIC STRATEGIES
J Tarrant1*, C Parrish1, S Feyler2, J Ashcroft3, R Owen1, G Cook1
1Haematology, Leeds Teaching Hospitals, Leeds, 2Haematology, Calderdale
NHS Trust, Huddersfield, 3Haematology, Mid Yorkshire NHS Trust, Wakefield,
United Kingdom

Background: The treatment landscape of MM has significantly changed in the
last decade, with a significant improvement in overall survival (OS) being
demonstrated. Current treatment strategies involve sequential exposure to pro-
teasome inhibitors (PI) and immunomodulatory drugs (IMiDs), athough the
most effective sequencing of exposure has yet to be determined. Furthermore,
the outcome for patients relapsing after exposure to the available novel agents
remains unclear.
Aims: We have therefore examined the outcomes of patients who demonstrat-
ed progressive disease following exposure to IMiDs and Bortezomib in a “real-
life” single centre setting, with the aim of describing progression-free and over-
all survival and identifying factors that may predict outcome.
Methods: Patients were considered eligible for this retrospective study if they
have received sequentially Thalidomide-, Bortezomib- then Lenalidomide-
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based combination therapy (LenCom) for MM. Case records were examined for
key diagnostic details as well as depth and duration of response to PIs. Details
of LenCom were recorded and T0 was defined as the time point at which
LenCom was discontinued, whether for disease progression or intolerance.
Responses to therapy subsequent to T0 and PFS/OS were defined for each
patient.
Results: Between Jan’07-Sept’12, 56 patients were identified that met the
inclusion criteria (28 Male and 28 Female). Median age at diagnosis was 59 yrs
(range 33 to 87) with the distribution of ISS: 20% stage I, 28% stage II & 28%
stage III (23% Unclassified). The median number of prior lines of therapy before
LenCom was 3 (range 2-6). First line therapy was thalidomide-based in 64%
with 36% having undergone HD melphalan/ASCT and 9% undergoing tandem
ASCT/RIC AlloSCT. Second line therapy was bortezomib-based in 42% patients
and all patients received novel agent-containing regimens in the following
sequence: thalidomide/bortezomib/lenalidomide (with 53% patients receiving
lenalidomide as 4th line or later). The median time from diagnosis to commenc-
ing LenCom was 52.5 months (mns) (4-146). At the last follow up, a median of
6.5 cycles of LenCom were administered to all patients and 7 cycles in those
who had discontinued LenCom. 39 patients (70%) had reached T0 (PD n=27,
intolerance n=12). The median time from diagnosis and lenalidomide com-
mencement were 64 mns (20-159) & 9 mns (0-32) respectively. Post-T0, 23
patients received further therapy (thalidomide-based n=11, bortezomib-based
n=3, clinical trial therapy n=4, HD Dex n=3, donor lymphocyte infusion n=2) and
7 patients received supportive care (unspecified n=9). 13 patients (57%)
demonstrated PD as maximum response to first post-T0 therapy. With a medi-
an follow-up of 4.3 mns (1-33), 28 patients have died (PD n=17, infection n=6,
other n=5). The median OS from diagnosis and commencement of LenCom
were 100 mns & 18.4 mns, respectively. The median PFS from commencement
of LenCom was 16.2 mns. The median OS from T0 was 6.8 mns, influenced by
the beta2microglobulin at T0 (< vs. ³ 3.0: 9 vs. 4.8 mns, P=0.027). The depth
of response to LenCom affected the PFS (P<0.001) but not the post-T0 OS
(P=0.68). 
Summary / Conclusion: This study demonstrates the poor outcomes for
patients progressing from lenalidomide-based therapy after sequential exposure
to all current available novel agents. This is an area of need for clinical devel-
opment for both effective combination regimens and new biologically active
agents if we are to truly extend the survivorship in MM.

B1516
ADDING CYCLOPHOSPHAMIDE TO LENALIDOMIDE-DEXAMETHASONE
– A SAFE STATEGY TO IMPROVE RESPONSE IN RELAPSE/REFRACTO-
RY MULTIPLE MYELOMA
I Coelho1*, M Neves2, C Costa1, S Esteves3, G Esteves2, C João1
1Hematology, Instituto Português de Oncologia, Lisboa, 2Hematology, Centro
Hospitalar Lisboa Norte, 3Clinical Research Unit, Instituto Português de Oncolo-
gia, Lisboa, Portugal

Background: Lenalidomide is an immunomodulator approved for
relapsed/refractory Multiple Myeloma (rrMM). Cyclophosphamide is a safe alky-
lating agent with effect in MM. Combination strategies exploring synergistic
effects aiming to achieve better responses are important in rrMM, with eventu-
al impact on prolongation of these patients’ survival.
Aims: We studied the efficacy and safety of adding cyclophosphamide to
lenalidomide-dexamethasone (LenDex) in rrMM patients (pts) treated in two ref-
erence centers between May 2007 – Sep 2012, for at least 2 cycles.
Methods: We developed a multicentric, retrospective cohort study. Progression
free survival (PFS) was evaluated from the start of treatment with LenDex.
Results: We reviewed 149 pts with rrMM treated with LenDex. Of these, 16 pts
received intensification with cyclophosphamide per os in addition to LenDex
(CRD) when they were clinically and/or biologically losing response. The analy-
sis only included pts treated with more than 2 cycles of CRD: 50% males; medi-
an age at diagnosis 60 yo; median age at start of CRD 65 yo. The median
number of previous lines was 2 (range: 1-6), and the main subtypes were IgG
K 25%, IgA K 19% and light chain K 19%. 43% had high-risk cytogenetics;
31% extra-medular disease; 13% amyloidosis. Ten pts (63%) recieved lenalido-
mide 25 mg/d, four pts (25%) recieved 10 mg/d and two pts (12%) recieved 10
mg/d x 21 days (cycles of 28 days), 31% dexamethasone 20mg/week (range:
16-160mg/week) and cyclophosphamide was administrated at doses varying
between 200 mg and 500 mg/week (median 300 mg/week). Overall, 7 pts (44%)
improved their response again (2 pts (13%) to VGPR, 5 (31%) to PR) with
impact in PFS when compared to patients who had SD/PD with LenDex and
that were not intensified with CRD (median: 29 months vs 9 months); 4 pts
(25%) achieved stable disease and 5 (31%) had progressive disease. The
median overall survival, evaluated from start of CRD, was 15 months (median
follow up 7 months; range: 2-38). Toxicity was mainly haematological (in 10 pts
(63%), of grade III/IV in 8 pts). Three pts (19%) had infections. Thrombotic
events were not found, prophylaxis was performed in all patients.
Summary / Conclusion: Adding cyclophosphamide to the regimen LenDex, in
patients who are losing response, as a strategy to achieve a better biological
and clinical response, seems to be a feasible, efficient and tolerable therapeu-
tic option in patients with rrMM.

B1517
EVALUATION OF CD 45 EXPRESSION ON PATIENTS WITH MULTIPLE
MYELOMA AND ITS EFFECT ON THE TIME TO PROGRESSION
A Jungova1*, M Holubova1, S Vokurka1, D Lysak1, P Jindra1
1Hemato-oncology department, Charles University hospital Pilsen, Pilsen,
Czech Republic

Background: Multiple myeloma is a disease characterized by the clonal pro-
liferation of plasma cells with paraprotein production.Plasma cells usually have
the specific immunophenotype CD38 +, 138 +, normal plasmocytes show a phe-
notype CD19+CD56-, while mature myeloma cells are CD19-CD56+. The sur-
face antigen CD45 (protein tyrosin phosphatasis, receptor type C, PTPRC)
normally expresses itself in young plasma cells. However, during the differen-
ciation into mature plasma cells it goes down. The antigen-mediated signaliza-
tion and activation of lymphocytes and plasma cells describe this character.
CD45 negative cells are more resistant to apoptosis.According to the literature,
there should be a low expression of the CD45 negative factor affecting the ear-
ly progression of independent cytogenetic findings.
Aims: To compare the time to progression / relapse on patients with multiple
myeloma with regard to CD 45 expression. 
Methods: A retrospectiveanalysis. Evaluated were samples from 71 patients
with myeloma from 5/2011 to 12/2012. Cytogenetic risk by Avet-Loiseau, 2005:
negative = normal karyotype, changes on chromosome 13 and 17, t (4; 14) at
(14, 16), positive = everything else and t(11;14). 
Flowcytometric analysis: using 8-color flow cytometry which detected the pres-
ence of plasma cells to using cytometer FACS Canto II. 
Identification of plasma cells with sequential gating using a combination of the
antigens CD38, CD138, CD45 and the scatter properties of plasma cells, the
expression of antigens on atypical, atypical and normal plasma cells, positive
control by CD138 +, negative control by CD8- with adjustment of the sequen-
tial gates, for the detection of MRD limit sensitivity 0, 01% (10 e-4).
Results: According to theintensity of the flow cytometric expression of CD45
two groups were defined; low expression “dim” and higher expression “bright”.
Group parameters were compared to“dim”(n = 25) vs. “bright” (n = 46): medi-
an age 58 years (38-69) vs. 62 years (40-72) (P=0.30), male / female ratio
13/12 vs. 24/22 (P=1.0), unfavorable cytogenetics 16/21 (76%), r. 25/42 (60%)
(P=0.26), not surveyed cytogenetics in 16% pts. vs 9% pts., the frequency of
CR after the 1st line treatment 3/25 vs. 8/46 (P=0.73), the frequency of autolo-
gous SCT in 1st line 23/25 (92%) vs. 38/46 (83%) (P=0,48). Living patients
21/25 (84%) vs 43/46 (93%), median follow up by living patients was 11 months
(1-40), vs. 20 months (1-98), median of progression 8 vs. 22 months
(P=0,0003). The probability of progression at 24 months was 100% vs. 52%
(P=0.0003).

Summary / Conclusion: The effect of CD45 expression in comparison to the
risk of progression on patients with myeloma was evaluated. We compared a
group with low and higher CD 45 expression. There was no difference in the
demographic parameters, cytogenetics risk or 1st line treatment. The group
with a low expression of CD45 had a significant lower TTP and therefore a
higher probability of early progression. A research over a longer period and a
larger group of patients is necessary.

B1518
FREQUENCY DYNAMICS AND PROGNOSTIC IMPACT OF WEIGHT LOSS
AND BODY MASS INDEX IN MULTIPLE MYELOMA AT DIAGNOSIS
R Ríos1*, F Jaén2, J Ramos2, F López1, E Molina3, P López1, J Sáinz4, M
Sánchez3, J Jiménez-Moleón5, J de Pablos1, L Moratalla1, M Jurado1
1Hematology, 2Internal Medicine, University Hospital Virgen de las Nieves,
3Granada Cancer Registry, Andalusian School of Public Health, 4Genomics,
Genomic Oncology Area, GENYO. Centre for Genomics and Oncological
Research: Pfizer / University of Granada / Andalusian Regional Government,
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5Preventive Medicine and Public Health, University of Granada, Granada,
Spain

Background: Several meta-analysis have shown that obesity [body mass
index (BMI) ³ 30 Kg/m2] is a risk factor for multiple myeloma (MM). MM behaves
like many other cancers, and a general syndrome is frequently seen, including
asthenia, anorexia and weight loss (WL). We hypothesized that the quantity and
speed of WL, along with BMI, could have a prognostic impact in MM.
Aims: To assess the prognostic impact of WL and BMI at diagnosis in MM
patients 
Methods: We retrospectively analyzed clinical records of all symptomatic MM
patients diagnosed from 2000 to 2013 in a population-based study, according
to The Granada Cancer Registry. BMI was recorded at diagnosis. WL was
measured in Kg during a given period of time in months (mo), as reported by
patients. Patients with WL were divided in two groups: those with a well char-
acterized phenomenon in time (mean WL in Kg/mo was calculated) and those
that could no specify an amount of Kg or a period of time. We constructed
overall survival (OS) curves according to Kaplan-Meier method. Log-rank test
was used to compare OS curves. The statistical package used was SPSS v.20.
Results: 279 patients were diagnosed with MM during the thirteen years of the
study, 128 males and 151 females (54,1%), median age 67 years (12-91). BMI
was available in 173 patients: 54 (31,2 %) had obesity, 79 (45,7 %) overweight
(BMI 25-29,9), 35 (20,2 %) normal range (BMI 18,5-24,9) and 5 (2,9 %) under-
weight (BMI < 18,5). WL data were available in 214 cases: 55 cases (25,7 %)
had WL, 66 (30, 8 %) did no refer WL and was unknown in 93 (43,5 %). Medi-
an WL was2,5 Kg/mo (range: 0,83-7). Median OS was 18 mo (IC 95 %: 10,8-
25,1), 40 mo (IC 95 %: 23-57) and 29 mo (IC 95 %: 18,6-39,4) for patients with,
without or unknown WL, respectively (P=0,046). Median OS in patients with
more o less intense WL (> o <2,5 Kg/mo) was similar. Likewise, OS between
patients with measurable or unsettled WL was also similar. According to BMI
categories, OS was 1 mo (IC 95 %: 0,1-1,8), 34 mo (IC 95 %: 11-57), 49 mo
(IC 95 %: 0-102) and 61 mo (IC 95 %: 37,1-84,9) for underweight, obesity,
overweight and normal weight, respectively (P<0,001).
Summary / Conclusion: At the moment of MM diagnosis, underweight is asso-
ciated with a dreadful OS and obesity shows a tendency to shorter OS. At least
one of every four patients shows WL. Even considering a potential bias in
patient personal referral to WL, losing weight seems to be a negative prognos-
tic factor that warrants a deeper study in bigger series; however, potential con-
founders of WL should be excluded.

B1519
PREDICTIVE VALUE OF LIGHT AND HEAVY CHAIN ANALYSIS IN MULTI-
PLE MYELOMA PATIENTS TREATED WITH BORTEZOMIB
I Murillo-Flórez1*, M Andrade-Campos1, A Montes-Limon1, J Quintero-Gutier-
rez1, J Grasa1, P Giraldo1,2,3, D Rubio1
1Department of Hematology, Miguel Servet University Hospital, 2Biomedical
Network Research Center on Rare Diseases (CIBERER), ISCIII, 3Aragon
Health Sciences Institute (IACS). , Zaragoza, Spain

Background: The incorporation of new biomarkers useful to evaluate the
immune production as free light chains (FLC) and Immunoglobulin heavy / light
chain (HLC) ratios and the quantification of uninvolved isotype, could identify
potentially risk factors to predict the response to therapies that included Borte-
zomib.
Aims: Present our experience in the use of new biomarkers to assess the
response to treatment in patients diagnosed with Multiple myeloma.
Methods: We have analyzed these biomarkers in serum of 70 patients diag-
nosed with multiple myeloma (50 IgG, 20 IgA) treated with Bortezomib between
2004-2010. The analysis of FCL and HCL has been performed at diagnosis,
after four cycles and at end of treatment with Bortezomib using FreeLyte and
HeavyLite assay of The Binding Site Ltd. The evaluation of response has been
defined according IMMWG criteria. The serum samples were collected and
stored frozen at -70ºC in the Biobank at Miguel Servet University Hospital. The
concentration of involved immunoglobulin has been compared with the M-com-
ponent; the ratio of FCL and HCL and the degree of immunoparesis have been
correlated with the intensity of response, the progression-free survival (PFS)
and the overall survival (OS).
Results: A total of 28 females and 42 males with a mean age of 68 years has
been included. In 11 patients an hematopoietic stem transplant were performed
and were analyzed separately. Considering the original immunoglobulin isotype
concentration, our results show that the follow-up of HCL ratio is more sensi-
tive than monoclonal component to evaluate a strict response after Bortezomib
therapy and the increase of HLC ratio of uninvolved isotype is associated with
a longer PFS and OS.
Summary / Conclusion: Our results suggest that HLC ratio is a satisfactory
marker of follow-up response and probably the uninvolved isotype concentra-
tion as marker of immunoparesis is correlated with the PFS and OS

B1520
LENALIDOMIDE/DEXAMETHASONE (RD) IN REFRACTORY/RELAPSED
MULTIPLE MYELOMA: A RETROSPECTIVE MULTI-CENTER STUDY FROM
“RETE EMATOLOGICA PUGLIESE” (REP).
G Mele1*, G Guaragna1, S Capalbo2, G Palumbo2, G Polimeno3, P Di Tonno4,
A Guarini5, C Minoia5, P Curci6, R Rizzi6, R Ria7, A Vacca7, N Di Renzo8, G Red-
diconto8, N Cascavilla 9, M Falcone 9, G Tarantini 10, C Buquicchio 10, V Pavone
11, B Rossini 11, G Palazzo 12, E Iannitto 12
1Haematology, Antonio Perrino Hospital, Brindisi, 2Haematology, Ospedali Riu-
niti Hospital, Foggia, 3Haematology, F. Miulli Hospital, Acquaviva delle Fonti
(Bari), 4Haematology, Di Venere Hospital, 5Haematology, IRCCS Giovanni
Paolo II° , 6Haematology, 7Internal Medicine, University of Bari Medical School,
Bari, 8Haematology, V. Fazzi Hospital, Lecce, 9Haematology, IRCCS Casa Sol-
lievo della Sofferenza, San Giovanni Rotondo (Foggia), 10Haematology, San
Nicola Pellegrino Hospital, Trani (Bari), 11Haematology, Cardinale Panico Hos-
pital, Tricase (Lecce), 12Haematology, SS Annunziata Hospital, Taranto, Italy

Background: Several data are available on the efficacy of the combination
lenalidomide/dexamethasone in patients with relapsed Multiple Myeloma (MM).
Aims: We reported here a multi-center series of 290 patients with
refractory/relapsed MM treated with lenalidomide/dexamethasone as salvage
therapy.
Methods: Two hundred ninety patients (141 females and 155 males - median
age 70 years [42-88]), were treated in 12 haematogical centers (REP). Medi-
an Hb value was 11 gr/dl (range 7-17,2), absolute neutrophil count 3.200/µl
(range 700-14.360), PLT count 182.500/µl (range 3000-542.000).Median clear-
ance creatinina value was 80 ml/min (range 1-225). In 18/45 analyzed patients
karyotype had cytogenetic abnormalities; del 13q was observed in 12 patients,
t(4;14) in 2 patients, t(11;14) in 2 patients, del 17p in 1 patient; complex kary-
otype was observed in 1 patient. Fifty-three % of patients presented with at least
one severe comorbidity (diabetes mellitus, chronic obstructive bronchopneu-
monia, hypertension, atrial fibrillation or other cardiac arrhythmias, coronary
heart disease, peptic ulcer, renal and hepatic dysfunction).The median num-
ber of previous lines of therapy was 3 (1-4). Ninety-nine patients had under-
gone autologous stem cell transplantation.The initial dose of lenalidomide was
25 mg/day in 170 patients, 15 mg/day in 56 patients, 10 mg/day in 54 patients
and finally 5 mg/day in10 patients. In 14 cases lenalidomide/dexamethasone
was associated to other drugs.
Results: Two hundred forty-six of 296 patients were evaluable for response.
Patients received a median number of 7 cycles of lenalidomide/dexamethasone
therapy (1-37). ORR was 68%: namely, according to IMWG uniform response
criteria, 27 patients (16%) achieved a CR, 60 patients (36%) a VGPR, 81
patients (48%) a PR. Median time to best response was 4 months (1-11).Medi-
an duration of response to treatment received was 12,5 months (1-40). Medi-
an time to progression was 7 months (1-40).Grade 3/4 haematological toxici-
ties occurred in 29 patients (17%), non-haematological toxicities in 59 patients
(35%), causing interruptions of the treatment or reduction of daily dose. Qual-
ity of response correlates with number of previous treatments.
Summary / Conclusion: Our retrospective analysis confirms that lenalido-
mide/dexamethasone is effective in inducing significant responses in refracto-
ry/relapsed MM.

B1521
IMMUNOPHENOTYPIC ASSESSMENT AND CLINICAL OUTCOME IN
PATIENTS AFFECTED BY MULTIPLE MYELOMA (MM)
S Improta1, A Gagliardi1*, M Villa1, M Esposito1, C Tommasino2, G Fossati2, L
Mastrullo1
1U.O.C. Ematologia, 2U.O.C. Patologia Clinica, P.O. San Gennaro ASL Napoli
1 Centro, Napoli, Italy

Background: The survival of patients affected by MM is variable depending
upon the tumour mass at the diagnosis and by the intrinsic biological charac-
teristics of tumour cells. Flow cytometry and immunological methods have
allowed the characterization of a series of surface antigenic molecules
expressed on either MM or normal cells. With this technique several molecules
differentially expressed on normal and MM cells and correlated with the prog-
nosis of MM patients have been identified. In details B-associated antigens,
growth factor receptors, myeloid antigens and adhesion molecules can be
found on pathological plasma cells. 
Aims: Some studies have demonstrated that in about 50% of MGUS patients
and 33% of MM patients the plasma cells express CD117 (c-kit), while normal
plasma cells are CD117 negative. Moreover, both the normal plasma cells and
those of patients with MGUS are usually positive for the CD43.
Methods: In the last 5 years we have analyzed, at diagnosis, the bone mar-
row blood of 71 patients affected by MM. 49 out of 71 presented a IgG compo-
nent and the remaining 22 patients were IgA. On the basis of the staging cri-
teria (ISS), 38/71 pts. were in stage II and 33/71 in stage III; the clinical stage
(remission, progression or stable disease) was defined with clinical re-evalua-
tion after chemotherapy and/or re-staging at 6 months from diagnosis. 
Results: The immunophenotype of bone marrow plasma cells demonstrated
the expression of CD38 (very bright) and of CD138 while CD19 was absent;
49/71 were CD43+(dim) and 20/71 CD117+(dim). 15 out of 20 CD117-positive
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patients showed a specific immunophenotypic pattern (CD117+/CD43-). These
patients were in stage II and showed a favorable clinical outcome, as demon-
strated by a higher DFS and OS than the remaining patients, regardless of the
treatment administered.
Summary / Conclusion: The possible prognostic role of CD117 and CD43 in
MM warrants further clinical investigation on a larger series of patients even on
the basis of new therapeutic strategies.

B1522
LONG-TERM USE OF LENALIDOMIDE IN PATIENTS WITH RELAPSED
MYELOMA IN A SINGLE CENTRE: RESPONSE, TOXICITY AND FACTORS
AFFECTING SURVIVAL. 
K Lewis1*, A Khakwani2, J Byrne1, N Russell1, C Williams1
1Centre for Clinical Haematology, Nottingham University Hospitals Trust,
2Department of Epidemiology and Public Health, University of Nottingham, Not-
tingham, United Kingdom

Background: Background. Lenalidomide is licensed for the treatment of
relapsed multiple myeloma after ≥ 1 therapy, although reimbursement is avail-
able for patients in the UK after ≥ 2 therapies. Treatment (combined with Dex-
amethasone) is recommended until disease progression but data on its effica-
cy and toxicity is limited outside of clinical trials. This study looks at Lenalido-
mide usage at a single centre: Nottingham University Hospital (NUH), which has
the most patients on the drug in the UK.
Aims: Aim: The aim of this study is to evaluate the response, toxicity and sur-
vival of patients with relapsed myeloma on Lenalidomide, and factors impact-
ing on these.
Methods: Methods: All patients initiated on Lenalidomide between 1st June
2009 and 31st December 2010 at NUH were included in this study. Using ret-
rospectively collected data we performed univariate and multivariate Cox
regression analysis to calculate the likelihood of death (hazard ratios) based on
several patient features (sex, age, complications) as well as starting dose and
dose modification of Lenalidomide. The cut-off date for our cohort was 31st

January 2013 to allow for at least 2 years of follow-up. Response was evaluat-
ed using modified IMWG/EBMT criteria. 

Results: Results: A total of 83 patients were included in the analysis of whom
44 (53%) were male. The median age was 71 yrs (range 30 –87); 25 (30%), 32
(39%) and 26 (31%) were aged <65 yrs, 65-75yrs and >75yrs, respectively. The
median number of lines of previous therapy was 3 (range 1-10). Median num-
ber of cycles of Lenalidomide received was 15 (range 1-45) with 24 patients
(29%) reaching ≥ 24 cycles. 55 patients (66%) started at 25mg and dose mod-
ifications occurred in 52 patients (63%) in the whole cohort. Of the 83 patients,
maximal response on Lenalidomide therapy was assessable in 81 patients,
with an ORR (CR+VGPR+PR) of 69 % with 14 (17%), 8 (10%) and 34 (42%)
achieving a CR, VGPR or PR, respectively. In those who achieved ≥ PR, mean
time to maximum response was 7.3 cycles (range 1-37). Of the 83 patients, 56
(67%) had at least 1 in-patient hospital stay during their time on Lenalidomide,
the most frequent cause being infection. Overall, 56 patients (67%) have
stopped Lenalidomide; of these 68% were due to progressive disease and 32%
due to toxicity. The median OS of the whole cohort from time of commencing
Lenalidomide is 730 days (IQR 255-989 days). Factors affecting survival were
examined and the adjusted hazard ratios revealed that women have better sur-
vival (HR 0.36, 95%CI 0.18 – 0.73) compared with men when adjusted for con-
founders (P=0.003). Factors significantly associated with poor survival on mul-
tivariate analysis were no dose modifications of Lenalidomide, grade IV throm-
bocytopenia, grade IV neutropenia and eGFR <30, with p-values of 0.002,
0.0018, 0.026 and 0.0013, respectively. Starting dose, grade III anaemia or
presence of VTE were not significantly associated with survival. 
Summary / Conclusion: Conclusions: This study shows that nearly 70% of
patients with relapsed myeloma, despite being heavily pre-treated, can achieve
a partial response or better to Lenalidomide and many may remain on the drug
long-term. Response can continue to deepen up to 3 years into receiving treat-
ment. A median OS of 2 years after starting Lenalidomide is reported in this

study, with dose modifications of the drug significantly improving survival. The
development of certain drug related toxicities can significantly shorten survival. 

B1523
THE CHOICE OF REGIMENS BASED OF BORTEZOMIB FOR PATIENTS
WITH NEWLY DIAGNOSED MULTIPLE MYELOMA: EXPERIENCES FROM
CHINA
Z Cai1*, J He1, L Yang1, X Han1, G Zheng1, W Zheng1, G Wei1, W Wu1, X Ye1,
J Shi1, W Xie1, L Li1, J Zhang1, W Huang1, H Huang1, X Zhang2, J Fu3
1Hematology, The First Affiliated Hospital of Medical College, Zhejiang Univer-
sity, 2Hematology, Red Cross Hospital of Hangzhou, Hangzhou, 3Hematology,
Shaoxing People’s Hospital, Shaoxing, China

Background: Novel drugs, such as Bortezomib, have significantly improved the
response rates in multiple myeloma (MM). But how to chose the bortezomib
based regimens as the initial therapy of MM while there few prospective ran-
domized trials even the retrospective reports that compared modern combina-
tions with bortezomib. Here, we report on four bortezomib-based therapies in
newly diagnosed MM patients in the Chinese population from three blood treat-
ment centers. 
Aims: To evaluate the effect and adverse events of four bortezomib-based
therapies in newly diagnosed MM patients in the Chinese population from three
blood treatment centers.
Methods: In the initial eight 28-day cycles, newly diagnosed symptomatic
patients were treated with combination therapy including bortezomib plus dex-
amethasone (PD) and the triplet combinations of PD with adriamycin (PAD),
cyclophosphamide (PCD), thalidomide (PDT) between February1, 2006 and
May 31, 2012. Among the above regimens, bortezomib (1. 3 mg/m2) was giv-
en intravenously on days1,4,8, 11, while dexamethasone (20 mg/m2/day) was
given intravenously on days 1–2, 4–5, 8–9, 11–12, adriamycin (10 mg/m2) was
given intravenously on days 1–4, cyclophosphamide (200 mg/m2) was given
intravenously on days 1–4 and thalidomide (100 mg) was administered orally
each day.
Results: The overall response rate (ORR) (≥ partial response, PR) of all the
164 eligible patients was 89.6% (including 29. 3% very good partial response
(VGPR) and 26. 8% complete response/near complete response (CR/nCR).
The ORR of patients in PTD, PCD, PAD and PD groups are 86.7%, 95.4%, 91.4
and 78.8%, respectively. The rate of VGPR and better in these groups are
53.3%, 65.2%, 62.9% and 33.3%, respectively. The ORR and the rate of VGPR
and better in PCD groups were superior to PD�P=0.025, 0.003�. 
The median PFS was 16.0months (95% CI: 11.9 –20.1 months) in the patients
who received PDT, and 23.0 months (95% CI: 7.5-32.5 months), 23.9 months
(95% CI: 10.3-37.5 months) and 21.8 months (95% CI: 7.7-36.0 months) in
PCD, PAD and PD respectively with no significant differences between. The 2-
year respective PFS was 31.9±9.0%, 46.0±9.0%, 44.0±12.0%, 40.0±11.0% in
PTD, PCD, PAD and PD regimens, respectively. At the time of analysis, 33
(20.1%) patients had died, including 10 patients who had received PTD, 14
patients in PD groups, 7 in PCD groups and 2 in PAD groups with the causes
of death consisted of treatment-related, myeloma, and others, respectively. 
The median OS of the 164 patients was not reached, while 5-year respective
OS was 53.8±8.0%, and there was significant differences between the groups
(P =0.007).The median OS for PD arm was 41,8 months (95% CI: 20.2-63.4
months) while other arms were not reached, but the median OS for PTD, PCD
and PAD was significant longer than PD (P=0.043, 0.028, 0.009).The 3-year
respective OS was 64.0±9.0%, 69.0±12.0%, 76.0±17.0%, 58.0±10.0% in PTD,
PCD, PAD and PD regimens. The frequently observed toxicities were neutrope-
nia, thrombocytopenia, fatigue, infection, herpes zoster, and peripheral neu-
ropathy. Peripheral neuropathy was more frequently reported in PTD group
without routine anti-viral therapy, but much more lower in other groups with
anti-viral therapy. The incidence of neuropathy was extremely higher in PTD
regimen than other groups, especially grade 2 and 3.
Summary / Conclusion: Our experience indicated that bortezomib-based reg-
imens were active and well-tolerated in the Chinese population, triplet combi-
nations PCD, PAD regimens are superior to PTD or doublets, especially the
PCD regimen. 

B1524
THERAPEUTIC RESPONSE IN PATIENTS WITH MACROFOCAL FORM OF
MULTUPLE MYELOMA , TREATED WITH BORTEZOMIB - CONTAINING
REGIMENS
V Goranova-Marinova1*, A Nedeva2, P Georgiev1, I Nikolov2, I Hristova1, I
Gigov2, J Raynov2, S Goranov1
1Clinic of Hematology, University Hospital “Sv.Georgi”, Plovdiv, 2Department of
hematology and oncology, Military Medical Academy, Sofia, Bulgaria

Background: There is a small but well recognized in the clinical practice group
of patients with multiple myeloma (ММ), characterized by multiple bone lesions
and small tumour burden – the so called “macro-focal form” of MM.
Aims: To analyze the incidence, clinical manifestation, therapeutic response
and prognosis of the patients with macro-focal form of MM, treated with Borte-
zomib – containing regimens
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Methods: For the period 2006-2011, 111 patients with ММ, treated with Borte-
zomib – containing regimens were studied in two university clinics of hematol-
ogy: University Hospital “Sv. Georgi”, Plovdiv and Military Medical Academy,
Sofia. Mean age was 58.2±8.8y, М: F / 1.05: 1. Clinical stage was defined
according to ISS. In 12 (10.8%) macro-focal form of MM was found. Response
rates in the groups with macro-focal and classic form were compared and a
comparison of major parameters of the disease activity and bone metabolism
in the two groups was performed.  For statistical analysis SPSSv18.0 was
used, the assessment of median survival was done by Kaplan-Maier method
with log rank test.
Results: The patients with macro-focal form of MM were predominantly in an
early clinical stage acc to ISS (P=0.002, r=-0.323), more frequent  were the non-
secretory and light - chain variants (P<0.001, r=+0.441). There were no patients
> 65y, no severe anaemia, no renal impairment, no hypoalbuminemia were reg-
istered in the patients with macro-focal form. Hypercalciemia was found in 2
(16.7%). The share of patients with macro-focal form with elevated LDH was
significantly higher 6 (50%) vs 11(11.1%), P=0.036 r=+0.409. All the patients
had generalized bone lesions, grade II+III ( P<0.001; R=+ 0.658). Patients with
macro-focal form received therapy with VelDex as 2 and 3 line. In all of the them
paraprotein disaapeared or was found only by IF, plasma cells in bone marrow
were 1-2%. In 10 (83,3%) bone lesions did not progress in size and alleviation
of bone pain was found. In 2 (16.7%) there were X-ray data of significant reduc-
tion of the size of the bone lesions; 3 (25%) underwent ASCT. After therapy a
significant increase of AP level and decrease of Ca, LDH and β2M was found.
By the time of analysis all the patients are in remission, no median of survival
is formed.
Summary / Conclusion: MRI and PET are very helpful in the diagnostics and
monitoring of the macrofocal form of MM. They distinguish between the plas-
ma cell infiltration of the bone marrow and osteolytic foci in the structure of the
bone. Although this is a small group of patients, data confirm the findings from
similar studies: the application of Bortezomib results in suppressing not only
the activity of the disease, but also bone resorbtion.  

B1525
LENALIDOMIDE CONSOLIDATION THERAPY FOLLOWED BY LENALIDO-
MIDE MAINTENANCE AFTER FIRST LINE THERAPY FOR MULTIPLE
MYELOMA
N Takezako1*, N Sekiguchi1, A Miwa2
1Hematology, Disaster medical center of Japan, Tachikawa, 2IMCJ, Shinjyuku,
Japan

Background: Multiple myeloma is still incurable disease. However, the prog-
nosis of this disease has been improving according to the administration of nov-
el agents. Among of these novel agents, lenalidomide is confirmed the validi-
ty of maintenance setting by a randomized controlled study. In addition, the
immunoregulatory function of lenalidomide is not clear.
Aims: This phase 2 study investigated the efficacy of lenalidomide mainte-
nance therapy after induction therapy and clarified the immunoregulatory func-
tion of lenalidomide.

Methods: We assigned 35 patients younger than 75 years of age, who were
not achieved complete response (CR) after first line therapy, to receive consol-
idation treatment with reduced lenalidomide (at a dose of 15 mg per day, on
days 1 to 21 of each 28-day cycle, for four cycles) and dexamethasone (at a
dose of 20 mg per day, on days 1 to4, days 8 to 11, and days 15 to 18, every
four weeks, for four cycles) followed by maintenance therapy with lenalido-
mide (5 mg per day for two years). The primary end point was best response
during maintenance therapy. The secondly end points was to clarify the chang-
ing of the cell in peripheral blood during therapy using flow cytometry.
Results: Not only consolidation therapy, but also maintenance therapy
improved response rate (CR 0, Very Good Partial Response (VGPR) 15, Par-
tial Response 19 before consolidation therapy; stringent Complete Response
(sCR) 9, CR 2 VGPR 16, PR 8 after consolidation therapy; sCR 15, CR 0,
VGPR 13, PR 7 best response during maintenance therapy). After all, 80% of

patients achieved VGPR and more. Thirty-there patients (94%) are still on the
study, while two patients discontinued because of progressive diseases. Medi-
an progression free survival is not reached. The rates of grade 3 or 4 periph-
eral neuropathy were not high (3 cases). However, grade 4 skin rush was
observed in three patients whose CCL17 level were higher than 1000 pg/ml.
Cytotoxic T lymphocytes which were positive CD3+, CD8+, and CD57+

increased in almost patients’ peripheral blood during maintenance therapy (31
patients). In addition, Natural killer cells, which were CD3-, CD16+, and CD56+,
increased in many patients during maintenance therapy (28 patients). ɤδ-T
cells did not increase during maintenance period.
Summary / Conclusion: Lenalidomide plus dexamethasone consolidation
therapy followed by low dose lenalidomide maintenance therapy after first line
therapy significantly improved response rates among patients with multiple
myeloma. However, some patients were suffered from severe skin rush, so we
must invest which type of patient is suffered from critical skin adverse event in
the future.

B1526
SECOND AUTOLOGOUS TRANSPLANTATION FOR PATIENTS WITH
RELAPSED MULTIPLE MYELOMA
V Peceliunas1*, A Bertasiute1, T Zvirblis1, L Griskevicius1
1Hematology, Oncology and Transfusion Medicine Center, Vilnius University
Hospital Santariskiu Clinics, Vilnius, Lithuania

Background: currently the best treatment option for multiple myeloma (MM)
patients relapsing after autologous stem cell transplantation (ASCT) remains
to be defined. A second ASCT is one of the available options. There are few
published data about the safety and effectivenes of this treatment. 
Aims: to compare time to progression (TTP) between the first-line ASCT
(1ASCT) and the second ASCT (2ASCT) performed at disease relapse. To
compare the safety of 1ASCT and 2ASCT.
Methods: we retrospectively reviewed MM patients‘ recordswho received mul-
tiple ASCT at Vilnius University Hospital in 2001-2102. Patients who received
2ASCT for progressive disease were selected for the analysis. Patients who
received their second ASCT due to suboptimal response or as planed multigraft
procedure were excluded from this analysis. 

Results: we indentified 36 patients who received 2ASCT at disease relapse.
The median age of patients at 1ASCT was 57 years (32-69) and at 2ASCT was
59 (39-70) years. The median overall survival for the whole group was 123
months . The median time between 1ASCT and 2ASCT was 23 months (4-87).
All patients received induction chemotherapy before 1ASCT. Only one third of
the patients (N12, 33.3%) received induction containing novel agents (thalido-
mide – 8 and bortezomib – 4)before the first transplant. 66.6% (24/36) of
patients received induction chemotherapy before 2ASCT. All of these regimens
contained novel agents (bortezomib – 19 and thalidomide – 5). 12 patients
were retransplanted without induction chemotherapy. Conditioning regimen
was mainly Mel200 and dose intensity was not different between 1ASCT and
2ASCT. All patients engrafted. There were no transplant related deaths. There
were significantly lower mucositis scores and fewer febrile neutropenia
episodes  after 2ASCT as compared to 1ASCT (p values 0.007 and 0.019,
respectively). Median TTP (calculated since the date of the respective ASCT)
was not different after 1 ASCT and 2ASCT (15 and 12 months respectively,
P=0.783) (Figure 1).
Summary / Conclusion: The second ASCT is safe and effective treatment
option for MM patients relapsing after their first ASCT. 
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B1527
EARLY ACHIEVEMENT OF A GOOD QUALITY RESPONSE PREDICTS BET-
TER OUTCOME IN MULTIPLE MYELOMA
L Canepa1*, S Aquino1, F Guolo1, C Ghiggi1, L Giannoni1, M Miglino1, G Pas-
tori1, E De Astis1, M Bergamaschi1, M Clavio1, F Ballerini1, I Pierri1, M Spriano1,
A Carella1, M Gobbi1
1Haematology, IRCCS S.Martino-IST Genova, Genova, Italy

Background: Prolongation of progression free survival (PFS) and overall sur-
vival (OS) remains the ultimate goal of cancer therapy. Response criteria for MM
elaborated by the International Myeloma Working Group have been widely
used to facilitate precise comparison between new treatment strategies and to
better define the exact magnitude of response. The importance to achieve CR
after completion of a therapeutic program remains a goal in MM treatment;
nevertheless association between CR and survival outcome has been noted in
several analyses, whereas in a number of clinical trials CR is often, but not con-
sistently, associated with better OS. Furthermore analysis of OS in MM is
becoming increasingly complicated due to the impact of novel agents as res-
cue therapies. Little is known about the relationship between the speed of
achievement of a substantial response and survival end points in MM
Aims: We report a retrospective analysis of 48 MM patients treated at diagno-
sis by our institution with bortezomib based regimens in order to evaluate
whether early acquisition of a good quality response impacts on outcome. To
this aim, responses obtained after 2 courses of therapy were analyzed for the
impact on PFS and OS.
Methods: From January 2009 to December 2012, 48 MM patients were treat-
ed by our institution with bortezomib based regimen, as induction therapy at
diagnosis. Median age was 59 years (range 39-78); males were 28; bone
lesions were present in 40 patients (83%); 31 patients were in III stage (65%);
median number of administered courses was 4 (range 2-10). Median follow up
was 23 months (range 2-75). PFS was defined according to IMWG criteria. A
CM reduction ≥75% after 2 courses of therapy was defined as Early Good
Response (EGR). Survival curves were calculated for PFS and OS by the
Kaplan Meier method and were compared using a 2-sided log-rank test.
Patients undergoing autologous stem cell transplantation were censored at the
time of transplant. Cox regression analysis was performed using various param-
eters as covariates.
Results: All patients were evaluable for response. After 2 courses of therapy
38 overall responses were observed (CR +nCR =4, VGPR =9, PR=25). At the
end of therapy 41 patients reached at least a PR (CR +nCR =10, VGPR =11,
PR=20). At the time of analysis 41 out of 48 patients are alive. At univariate
analysis EGR (P=0.006) and a response ≥PR at the end of therapy (P=0.005)
significantly impact on PFS. At multivariate analysis the only independent fac-
tor influencing PFS was EGR (P=0.041). The projected PFS at 60 months for
EGR and non-EGR patients is 53% and 19% respectively (P=0.006). OS was
affected only by age and poor response to therapy (PD).

Summary / Conclusion: Achievement of CR has been considered as the first
primary end point of new therapeutic strategies in MM. Recently several large
clinical studies have demonstrated that not only the acquisition of CR, but also
the maintenance of durable CR appears to influence outcome. Our data sug-
gest that, in addition to the achievement and maintenance of CR, the early
acquisition of a good quality response, even if not complete, is a significant pre-
dictor of PFS. As reported in other hematological malignancies (CML,HD), also
in MM early evaluation of response could become the driver to address subse-
quent therapeutic approaches. Consequently, as Rajkumar suggests, CR could
be considered a reflection of underlying disease biology, rather than a primary
end point of therapy, functioning as a prognostic marker for those patients with
inherently favorable disease.

B1528
EFFICACY OF LONG-TERM LENALIDOMIDE TREATMENT OF MM
PATIENTS WITH AT LEAST ONE PRIOR THERAPY BASED ON CZECH
LOCAL DATA
V Maisnar1*, I Spicka2, V Scudla3, E Gregora4, Z Adam5, J Jarkovsky6, R Hajek
7
14th Department of Medicine - Clinical Haematology, Faculty Hospital Hradec
Kralove, Hradec Kralove, 21st Department of Medicine, General Faculty Hos-
pital, Prague, 33rd Department of Medicine, Faculty Hospital Olomouc, Olo-
mouc, 4Deaprtment of Clinical Haematology, Faculty Hospital - Kralovske
Vinohrady, Prague, 5Department of hemato-oncology, Faculty Hospital Brno -
Bohunice, 6Biostatistical Institute, Brno, 7Department of Clinical Haematology,
Faculty Hospital, Ostrava, Czech Republic

Background: Multiple myeloma is a hematological malignancy that usually
relapses in spite of the clinical response to initial therapy. In two randomized
phase III trials (MM-009 and MM-010), lenalidomide and dexamethasone sig-
nificantly prolonged time to progression and overall survival (OS) in patients with
relapsed/refractory multiple myeloma (rrMM) compared with dexamethasone
alone. Lenalidomide with dexamethasone is now accepted as valid and effec-
tive treatment option for most patients with rrMM. We conducted analysis on
Czech local data from the Registry of monoclonal gammopathies conpared the
results of continuous lenalidomide plus dexamethasone therapy in clinical trial
patients and patients treated according the health insurance coverage.
Aims: Our aim was to demonstrate the clinical value of continuous lenalidomide
treatment until disease progression in the absence of reimbursement restric-
tions on Czech local data.
Methods: Totally, we collected and analyzed data from 250 MM patients with
at least one prior therapy, all patients signed informed consent form of their data
collection to Czech Registry of monoclonal gammopathies. 46 patients were
treated by continuous lenalidomide plus dexamethasone within standard arm
of some clinical trial and 204 patients obtained the same therapy, but maximal-
ly 8-10 cycles according the health insurance companies rules based on Czech
Myeloma Group guidelines. We analyzed therapy response in both group of
patients and also Kaplan-Meier survival estimates were compared between
patients on continued treatment versus the patients treated with local reim-
bursement restrictions.
Results: Overall, patient basic characteristics were comparable in both groups,
with no significant p-values for any of the variables documented. Median of pre-
vious lines of therapy was 2 in both patient groups. Overall response rate was
statistically significantly better in group of patients with continuous lenalido-
mide therapy (58.8 versus 38.9 %, P=0.014). Overall survival (OS), time to pro-
gression (TTP), disease free survival (DFS) and duration of response (DOR)
were all found to be statistically signifićantly longer (with p values between
0.001 and 0.005) in population treated in clinical trials. As with other therapies
using combination of lenalidomide plus dexamethasone at first relapse is more
effective regarding response rate and durability than using it after multiple sal-
vage therapies. The results of continuous lenalidomide treatment within clini-
cal trials was similar to those obtained in registration studies including observed
side effects of therapy.
Summary / Conclusion: Czech myeloma group confirmed on local data
obtained from Registry of monoclonal gammopathies benefits of continuous
lenalidomide plus dexamethasone treatment until disease progression. Contin-
ued lenalidomide treatment is associated with better therapy response results
and also with a statistically clearly significant survival advantage. Our findings
so confirmed results of some other studies dealing with similar themes.

B1529
MATHEMATICAL MODEL OF SERUM FREE LIGHT CHAIN DECLINE IDEN-
TIFIES A KINETIC PREDICTIVE MARKER OF SURVIVAL IN PATIENTS
WITH MYELOMA TREATED WITH BORTEZOMIB, DEXAMETHASONE AND
STEM CELL TRANSPLANTATION
M Heiblig1*, F Lachenal2, L Karlin1, B You3
1Hematology, Centre Hospitalier de Lyon Sud, Lyon, 2Hematology, Centre Hos-
pitalier de Bourgoin Jallieu, Bourgoin Jallieu, 3Oncology, Centre Hospitalier de
Lyon Sud, Lyon, France

Background: According to 2011 International Myeloma Working Group recom-
mandations, serum-free light chain (sFLC) assessment is indicated in non
secretory Multiple Myeloma (MM). sFLC monitoring is now routinely used for
diagnosis and early response treatment assesment but its actual prognosis
values regarding survival is not clear.
Aims: Based on mathematical modeling, this study aimed at evaluate the pre-
dictive value on progression free survival (PFS) of modeled sFLC kinetics dur-
ing frontline tratment.
Methods: Model-based analysis of sFLC kinetics from 28 newly diagnosed
MM patients treated at a single institution with 4 cycles of bortezomib and dex-
amethasone plus autologous stem cell transplantation (ASCT). MONOLIX pro-
gram was used to fit Box-Cox transformed [sFLC] concentration-time profiles
during the4 induction cycles to the equation : [sFLC(t) =[sFLC1*exp(-
KDEC1*t)]+[sFLC2*exp(-KDEC2*t)]+[sFLC3*exp(KPROD*t)] ] where KDEC1
and KDEC2
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represent the decline rates of sFLC while KPROD is the involved light chain
production rate observed after the end of the decrease.The predictive values
of the modeled kinetic parameters , regarding PFS were tested using logistic
regression, and survival analysis.
Results: Median PFS was 17.9 months . Three modeled kinetic parameters
categorized by their medians had strong predictive values regarding PFS using
univariate tests: sFLC decline rate KDEC1 (median PFS = 38.6 months if
KDEC1 ≥ median vs 14 months if KDEC1 < median, P=0.01); light chain pro-
duction rate KPROD (median PFS = 24.9 months if KPROD < median vs 7.8
months if KPROD ≥ median, P=0.01); and initial SFLC production slope sFLC3
(median PFS = 24.9 months if sFLC3 < median vs 14 months if sFLC3 ≥ medi-
an, P=0.03). The same model based analysis for M-protein decline was not
significant (P=0.53). Using multivariate analysis, the onlyremaining significant
predictive factor of PFS was: KDEC1 (HR, 0.11; 95% CI 0.01-0.88; P=0.04).
Summary / Conclusion: The modeled kinetic parameter of SFLC decline,
KDEC1, may be easily used as an early predictor of survival after frontline
ASCT in MM. Validation in larger studies is warranted.

B1530
STUDY OF THE PROGNOSTIC VALUE OF SERUM FREE LIGHT CHAINS
RATIO AT DIAGNOSIS IN SPANISH POPULATION WITH MULTIPLE
MYELOMA
J de Veas Silva1, C Guitarte1*, M Rodriguez1
1Clinical Biochemistry, Hospital Universitario Virgen Macarena, Sevilla, Spain

Background: Monoclonal gammopathies are a group of disorders character-
ized by clonal expansion of B cells that usually secrete intact monoclonal
immunoglobulin, monoclonal free light chains or both.The quantification of
serum free light chains (FLCs) is used in the diagnosis, monitoring and prog-
nosis of monoclonal gammopathies. 
Aims: The aim of this study is to evaluate the prognostic value of serum FLCs
ratio at baseline in newly diagnosed multiple myeloma (MM) in a Spanish pop-
ulation.
Methods: We studied 73 patients with newly diagnosed multiple myeloma (56
intact immunoglobulin MM (IIMM) and 17 light chains MM (LCMM)) during a
period of five years (2008-2012). Serum free light chains were measured by
turbidimetry (FreeliteTM, The Binding Site, Birmingham, UK). Survival was
defined as the time from initial diagnosis to death or the last follow-up and was
calculated by the method of Kaplan and Meier. The survival curves were com-
pared using the log-rank test. A p value <0.05 was considered to be significant.
Statistical analysis was performed using IBM SPSS Statistics 20.
Results: FLCs ratio was calculated as k/lratio and we used the median FLCs
ratio like cut-off with a FLCs ratio of >26 and <0.24 for kappa and lambda MM
respectively for assessing survival. The FLCs ratio was categorized in two
groups: “low” (sFLC ratio <26 and >0.24) or “high” (sFLC ratio ³ 26 and £ 0.04).
There were 37 patients in group “low” and 36 patients in group “high”. Of the
73 patients studied, 17 died and 56 survived during five year follow-up. In group
“low” died 4 patients (10.81%) whereas in group “high” died 13 patients
(36.11%). The percentage of deceases in each isotype of MM was the follow-
ing: 50% (IgD IIMM), 33% (IgA IIMM), 29% (Lambda LCMM), 22% (Kappa
LCMM), 14% (IgG IIMM), 0% (IgM IIMM). The five years survival was 59% and
88% in patients in groups “high” (with an abnormal FLCs ratio ³ 26 and £ 0.04)
and “low” (with a FLCs ratio between <26 and >0.24) respectively (P=0.007).
The estimated relative risk of the event (death of the patient) occurring in group
“high” was 4.11 (1.57 – 10.71 95% IC) higher than in group “low”.
Summary / Conclusion: An altered baseline serum FLCs ratio at diagnosis is
an important predictor of poor prognosis in patients with multiple myeloma in
our population. So, serum FLCs ratio can be used as survival predictor. The
patients with IgA and IgD isotypes have a poor prognostic.

B1531
DIFFERENCES AMONG MGUS AND MGUS WITH ASSOCIATED DISEASES
AT DIAGNOSIS AND FOLLOW UP
J Wong 1*, E Perez-Persona1, M Quintana1, I. Gonzalez1, I. Oiartzabal1, B.
Moreno1, A Campeny1, C Menchaca1, A Mendizabal1, M Ardanaz1, J Guinea1,
A Pereda1
1Hematología, Txagorritxu Hospital, Vitoria Gasteiz, Spain

Background: Monoclonal gammopathy of undetermined significance (MGUS)
is an asymptomatic premalignant clonal plasma cell or lymphoplasmacytic pro-
liferative disorder. MGUS has been reported in association with several non-
malignant disorders (including autoimmuine disorders). Nevertheless, it is not
clear whether these conditions are pathogenetically related or merely represent
coincidental associations.
Aims: Compare the characteristics at diagnosis and follow-up of patients with
MGUS with those MGUS associated with other disorders (MGUSad).
Methods: A total of 327 MGUS with at least 3 years of follow-up were identi-
fied in our hospital. Medical history was revised in order to identify disorders
associated with MGUS according to Bida et al. (*). Recorded data from each
MGUS were: presence of immunoparesis (defined as a decreased below 25%
the lower normal limit in the level of 1 o 2 immunoglobulin (Ig), of the uninvolved

Ig), evolving type (defined as an increase in the level of serum M –MC- protein
of at last 10% with respect previous year determination) and cuantification of
free light chains (FLC). Additionally, sustained immunoparesis we consider in
those patients with immunoparesis at diagnosis and at last in a second deter-
mination in the follow-up. 
Results: From 2007 to 2011, 327 patients with MGUS were identified in Hos-
pital Txagorritxu. 201 (61.5%) were consider associated to other entities while
on 126 (38,5%) no other disease could be identified. 
Associated conditions with MGUS were: hypertension 50.6%, osteoporosis
10.6%, polyarthrosis 18,2%, chronic liver diseases 15.4%, autoimmune dis-
eases 21.7%, malignant diseases 13.1% and tuberculosis 3.1%). 
No different in median age at diagnosis was observed (64 vs. 65 p: 0,782).
Regarding the presence of paresis and FLC ratio at diagnosis, no differences
were observed between MGUS and MGUSad (18,9 vs 12,4; p:0.05 and 17,8%
vs 18,2; p: 0.615, respectively). Considering MC, 25% of MGUS were consid-
ered as evolving type vs 24% of the MGUSad (p:0.570). Significatively, sus-
tained immunoparesis were observed in 18,5% of MGUS vs. only 9,7% of
MGUSad (p:0.013). We also could identified 6 multiple myeloma patients pro-
gressed from a MGUS. According to their medical history, 3 of them would be
considered as MGUSad. Sustained immunoparesis and evolving type was doc-
umented in 2 of them.
Summary / Conclusion: It has been suggested that the reduction of unin-
volved immunoglobulins can be considered a predictive marker of progres-
sion. In our study, MGUS with associated disease show lower rates of sustained
immunoparesis. It could be hypothesized that pathogenesis of MGUSad has
different origin than a primary neoplastic entity.
*“Disease Associations With Monoclonal Gammopathy of Undetermined Sig-
nificance: A Population-Based Study of 17,398 Patients”

B1532
FAMILIAL MULTIPLE MYELOMA
T Firatli-Tuglular1*, T Toptas2, I Kaygusuz-Atagunduz1, C Adiguzel1
1Department of Hematology, Marmara University Hospital, Istanbul, 2Depart-
ment of Hematology, Van Training and Research Hospital, Van, Turkey

Background: A recent data derived from 239 cases with multiple myeloma
(MM) and 220 controls disclosed an increased cancer risk among individuals
with first-degree relatives with MM (RR = 5.64; CI, 1.16-27.51). An increased
risk for MM was also seen if the first-degree relatives had experienced anoth-
er tumor disease (RR = 1.21; CI, 0.86-1.17). The medical literature contains
reports of around 130 families with two or more cases of MM, MGUS, or WM,
about 80 of these contain ≥ 2 cases of MM.
Aims: We describe here a family with familial multiple myeloma and associat-
ed cancer. We aimed to screen three generation for plasma cell disorders, to
get information about the associated cancers, and impact of environmental
factors. 
Methods: Two brothers with multiple myeloma and all their siblings and prog-
eny were invited. Subjects were informed about the screening program. Serum
protein end immunofixation electrophoresis analyses were performed in all. In
addition, all persons were asked to complete a questionnaire containing items
questioning the environmental exposure to several factors.

Results: Three siblings in one generation were affected with plasma cell dis-
orders, two with multiple myeloma and one with primary amyloidosis. The
patient with primary amyloidosis was 55-year-old at diagnosis. He had kappa
light chain disease involving liver, kidney, bone marrow, spleen, and heart.
Stage IV kidney disease with low level proteinuria progressed to end-stage
renal disease while he was receiving bortezomib-cyclophosphamide-dexam-
ethasone treatment. He had Mayo Clinic stage III cardiac involvement at the
time of diagnosis. He died almost two years after the diagnosis because of dial-
ysis-related problems. He had complete response except organ response. Two
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other siblings were diagnosed with MM, seven and six years ago, respective-
ly. They were 57 and 49-year-old at diagnosis. Former underwent two autolo-
gous hematopoietic stem cell transplantation (ASCT) for IgG kappa MM. He has
complete remission. The latter underwent ASCT for IgG lambda disease. He
has a stable disease for the last three years. All affected siblings lived in a vil-
lage located in a damp and rainy geographic area during the first two decades.
All were in close contact with plants and livestock. They were exposed to pes-
ticides/insecticides. Only the patient with amyloidosis was a smoker. Their moth-
er has died due to mass on her liver and colon. However her diagnosis was not
confirmed. 
Summary / Conclusion: Summary/conclusions: We note that familial MM
patients were more likely to report exposure to farming, damp, and pesticides,
compared with unaffected family members. Genetic and environmental factors
that may influence development of MM should be elucidated.

B1533
HIGH-DOSE CHEMOTHERAPY WITH AUTOLOGOUS STEM CELL TRANS-
PLANTATION FOR MULTIPLE MYELOMA. A SINGLE CENTER EXPERI-
ENCE FROM EHU1ST NOVEMBER OF ORAN. 
A Bekadja1*, S Osmani1, S Talhi1, N Yafour1, M Brahimi1, A Arabi1, R Bouhass1
1Hematology and cell therapy, Etablissement Hospitalier Universitaire 1st
November, Oran, Algeria

Background: Autologous stem cell transplantation (ASCT) after a high dose
conditioning is an established treatment modality with definitive indications for
multiple myeloma (MM). However, this line of treatment requires many expen-
sive resources, such as freezing of the harvest product in order to maintain cell
viability until stem-cell reinfusion. The storage of harvested stem cells, in stan-
dard refrigerators at +4°C, is an alternative to cryopreservation. 
Aims: We evaluated the efficacy and safety of autologous hematopoietic stem
cells in adult patients undergoing autologous stem cell transplantation (ASCT)
for multiple myeloma (MM), with non-cryopreserved hematopoietic stem cell.
Methods: Autologous stem cell were mobilized using G-CSF (15μg/kg/day)
alone. Leukapheresis to harvest stem cells was performed on day -2 and -1.
The grafts were kept in a conventional blood bank refrigerator at 4°C until rein-
fusion on day 0. The conditioning regimen consisted of melphalan 200 mg/m2

in all patients. The post chemotherapy myeloablative phase was managed with-
out growth factors.
Results: Between May 2009 to 31nd December 2012, 109 adults with MM were
treated in our center in Oran. The median age at ASCT was 55 years (range,
27-67). There were 65 males and 44 females. The median harvested CD34+

cell count was 3.37×106/kg (range, 1.22 to 13.22). All patients had neutrophil
engraftment on the median of day 10 (range, 7-17) and platelet transfusion
independence on the median of day 13 (range, 9-24). In the 107 evaluable
patients, the median post-transplant overall survival had not been reached; the
estimated overall survival at 5 years was 71% and the median disease-free sur-
vival was 35 months .One hundred days transplant-related mortality was 1.8%. 
Summary / Conclusion: High-dose chemotherapy and autologous transplan-
tation without cryopreservation is an effective and safe method which simpli-
fies the procedure and is feasible and cost saving in the treatment of MM in
developing countries. 

B1534
PREVALENCE OF OLIGOSECRETARY MYELOMA AND ITS CLINICAL
IMPLICATION: AN ASIAN SINGLE-CENTER EXPERIENCE
J Hong1*, J Lee1, S Lim1, H Jung1, S Kim1, M Kim1, M Choi1, W Chang1, S Park1,
S Lee1, J Jang1, S Kim1, C Jung1, K Kim1
1Division of Hematology-Oncology, Samsung Medical Center, Seoul, Korea,
Republic Of

Background: Oligosecretary myeloma is a subgroup of multiple myeloma (MM)
characterized by low levels of serum and urine monoclonal(M) protein below
thresholds of measurable disease (a serum M protein ≥ 1g/dL, a urine M pro-
tein ≥ 200 mg/day). Clinical data about oligosecretary myeloma is still scarce.
Aims: In this study, we aimed to investigate prevalence of oligosecretary myelo-
ma, incidence of oligosecretary myeloma during disease progression, and its
prognostic implication.
Methods: We retrospectively identified MM patients in Samsung Medical Cen-
ter. We reviewed the serum/urine electrophoresis studies and serum free light
chain (FLC) assays of the patients at the time of initial diagnosis and at the time
of disease progression.
Results: A total of 390 patients with MM were included in the analysis. At ini-
tial diagnosis, 38 among 390 patients (9.7%) had oligosecretary myeloma.
Among 352 patients with MM at initial diagnosis, 32 patients (9.1%) changed
to oligosecretary myeloma during disease progression. Oligosecretary myelo-
ma at initial diagnosis and during disease progression had measurable dis-
ease on serum FLC assay in 62.5% (no./total no, 15/24) and 55.6% (no./total
no, 15/27) of the patients, respectively. Median time from the the diagnosis of
MM to the onset of oligosecretary myeloma was 22.3 months (range, 8.1-74.8).
Median OS from the onset of oligosecretary myeloma to death is 28 months
(95% CI; 10.6-45.4). Common clinical presentations of oligosecretary myelo-

ma at disease progression were progression of bone lesions (n=14, 43.8%),
hypercalcemia and/or azotemia (n=11, 34.4%), and plasmacytoma (n=4,
12.5%). Median overall survival of MM (n=320), oligosecretary myeloma at ini-
tial diagnosis (n=38), oligosecretary myeloma during disease progression
(n=32) were 49.4 months (95% CI, 37.3-61.5), 55.2 months (95% CI, 35.8-
74.6), and 62.1 months (95% CI, 34.8-89.4), respectively (P=0.41).
Summary / Conclusion: In the current study, we found that 9.7% of newly diag-
nosed MM had oligosecretary myeloma and additional 9.1% of MM changed
to oligosecretary myeloma during disease progression. It seemed that there was
no significant differences in overall survival between MM and oligosecretary
myeloma. Further studies are anticipated regarding feasibility of FLC assay for
the prediction of response and progression on oligosecretary myeloma.

B1535
THE CONTRIBUTION OF SERUM FREE LIGHT CHAINS ASSAY TO THE
DIAGNOSIS AND FOLLOW - UP OF PATIENTS WITH MULTIPLE MTELO-
MA- CLINICAL AND LABORATORY CORRELATION (A SINGLE MEDICAL
CENTER EXPERIENCE
M Haj1*, R Kassem1, M Quitt1
1Hematology, Carmel Medical Center, Haifa, Israel

Background: Measurement of serum free light chains (sFLC) has recently
become available for the diagnosis and monitoring of patients with plasma cell
dyscrasias. The International Myeloma Working Group has considered the use
of the sFLC for screening in combination with serum protein electrophoresis and
serum immunofixation essay. The baseline measurement would serve as a
prognostic value, as well as for monitoring patients with oligosecretory myelo-
ma and establishing a stringent complete response.
Aims: The aim of our study was to evaluate the contribution of the sFLC assay
to the diagnosis and follow up of patients with multiple myeloma in a single cen-
ter. We studied the correlation between (sFLCs) levels and clinical and labora-
tory indices that are widely used in the diagnosis and follow-up of patients with
multiple myeloma.
Methods: We performed a retrospective study of 50 patients with multiple
myeloma who were treated in Carmel Medical Center Hematology Department
in Haifa between 2006 and 2012. The study was approved by the hospital’s
Helsinki committee. Four patients were excluded from the study due to lack of
full medical information. The clinical and laboratory data of remaining 46
patients were collected from the electronic medical files. The laboratory data
included levels of sFLC, hemoglobin, creatinine, calcium, serum protein elec-
trophoresis (SPEP), albumin, beta2-microglobulin (B2M), bone marrow aspirate
and biopsy, as well as bone disease status at the time of diagnosis, before and
after each treatment cycle, when possible. Statistical analysis was performed
on 70 out of 144 treatment cycles in which full information on the sFLC levels
before and after each treatment cycle was available. The proportion of sFLC
change before and after each treatment cycle was compared to the proportion
of change in hemoglobin, creatinine, calcium, M-protein, albumin, and B2M.
Results: The statistical analysis of the clinical and laboratory findings showed
that a decrease in sFLC levels was associated with a decrease in creatinine lev-
els (P=0.048), and an increase in hemoglobin levels (P<0.0001) following the
treatment. The decrease of sFLC was associated with a decrease in M-protein
levels following each treatment cycle. A statistically significant correlation was
found between the percentage of decrease in SFLC levels and B2M (P<0.0001)
and the percentage of increase in levels of albumin (P=0.001)). These findings
are important as they are correlated with the response to treatment as defined
by the International Staging System (ISS). Furthermore, a return of sFLC to lev-
els of <=30 was associated with a good treatment response as defined by the
International Myeloma Working Group uniform response criteria. However we
found that three of our patients had an active extramedullary disease despite
of normal levels of sFLC. We did not find correlation between the improvement
of sFLC levels (P=0.922) in patients responding to the treatment and various
types of multiple myeloma.
Summary / Conclusion: Our findings are in concert with previous findings in
literature which stress the importance of serum FLC analysis at diagnosis, fol-
low up and evaluation of response to treatment in patients with multiple myelo-
ma. However, the results of our study raise the question of the value of sFLC
analysis in evaluating the response to treatment in patients with extensive bone
and extramedullary disease, as three of our patients with such a presentation
had near normal levels of sFLC. We assume that further prospective studies
on contribution of sFLC in larger groups of myeloma patients are warranted. 

B1536
MULTIPLE MYELOMA: A TEN YEAR EXPERIENCE OF A CENTRAL HOS-
PITAL
C Gonçalves1,1*, C Moreira1, M Coutinho1, R Lopes1, R Cabral1, L Regadas1,
AJorge1, L Mendonça1, F Campos1, L Pinho1, L Xavier1, C Casais1, A Mota1, J
Coutinho1
1Hematology, Hospital Santo António, Porto, Portugal

Background: In spite of the introduction of novel drugs (Bortezomib or
Lenalidomide) for the treatment of Multiple Myeloma (MM), this is still an incur-
able malignant disease. The introduction of new drugs, has been advocated as
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improving patients´ outcomes but it also implies a consequent increasing cost
for Health Services, sometimes with scarce evidence for a real benefit. Never-
theless, benefits from high cost treatments are expected if the overall survival
of patients can be improved. 
Aims: The primary objective of our study was to compare the overall
survival(OS) of Multiple Myeloma treated with and without the new drugs in our
institution for a ten years period. The survival outcome among groups of
patients according to treatment options and age were also compared.
Methods: All MM patients diagnosed and treated at our Hospital between Jan-
uary 2000 and December 2011 were retrospectively analysed. Details of age,
stage of the disease, and treatment regimens were performed. The Kaplan-Meir
method was used for survival outcome estimates. 
Results: The population included a total of 189 patients (94 males and 97
females) with a median age of 66 years ( range 31-95 years) and staged: Stage
IA 10% (19), Stage IB 1%(2),Stage IIA 31,4% (60), Stage IIB7,3% (14) Stage
IIIA 27,2% (52) and Stage IIIB 18,8% (36). Six patients were not staged. Twen-
ty nine patients (15%) died before any treatment or only received dexametha-
sone. Thirty nine patients (21%), aged under 65 years, were treated with Idaru-
bicine+dexamethasone (dexa), or thalidomide+dexa or bortezomib+dexa
before being submitted to high dose melphalan(HDM). Thirty nine patients
(21%), aged under 65 years failed the aim of HDM. Patients aged equal or
above 65 years (n=111; 58%) were treated with different chemotherapeutics
regimens, without introducing the new drugs (bortezomib or lenalidomide) on
first line. The Kaplan-Meir method was used for survival outcome estimates.
The overall survival (OS) at five years for the total population studied was 40%.
Patients under 65 submitted to HDM had a OS at five years of 65%. In con-
trast, the OS of patients not submitted to HDM was 40%. When we analysed
the population treated with the new drugs (submitted or not to HDM) the OS
was 55%, in comparison of 45% of OS in the population not treated with borte-
zomib or lenalidomide.The overall survival (OS) at five years for the total pop-
ulation studied was 40%. Patients under 65 submitted to HDM had a OS at five
years of 65%. In contrast, the OS of patients not submitted to HDM was 40%.
When we analysed the population treated with the new drugs (submitted or not
to HDM) the OS was 55%, in comparison of 45% of OS in the population not
treated with bortezomib or lenalidomide.
Summary / Conclusion: The proportion of newly diagnosed patients that didn´t
start treatment or only had dexamethasone was very high, contributing to 15%
of all of our population. The overall survival at five years was better than it was
years ago. The population treated with the new drugs seems to have a better
outcome. As expected, patients submitted to HDM have the best performance.
We may expect that the introduction of the new drugs in first line also in the
patients older than 65 years will have a positive impact on the final general out-
come of MM patients.

B1537
HEMOSTASIS IN PATIENTS WITH MULTIPLE MYELOMA BEFORE AND
DURING HIGH-DOSE CHEMOTHERAPY.
E Urnova1,2*, O Pokrovskaya1, L Mendeleeva1, M Gracheva3, A Balandina3, S
Vasiliev4, F Ataullakhanov3, V Savchenko2
1Department of high-dose chemotherapy of paraproteinemic hemoblastosis ,
2Bone Marrow Transplant Department, 3Laboratory of physical biochemistry,
4Laboratory of clinical coagulology, National Research Center for Hematology,
Moscow, Russian Federation

Background: The incidence of thrombosis in patients(pts) with multiple myelo-
ma(MM) is about 10% and it increase in the presence of additional risk factors,
such as central venous catheter and chemotherapy. This fact underline the
importance of preventive anticoagulant therapy.
Aims: The aim of the study was to investigate the blood coagulation status in
patients with MM before and after heparin administration
Methods: 17 pts: 11 males, 6 females at the age of 40-60 years (median
52years) were included in the study. Immunochemistry variant was IgG in 7 pts,
Ig A in3, Bense-Jones in6, and 1 case of non-secretory MM. Induction therapy
included bortezomib + dexametazone±cyclophosphomide±adriamycin and
after it all pts achieved at least VGPR. All pts received heparin-sulphate in con-
tinuous infusion 500 IE/hour as thromboprophylaxis before and during high-
dose chemotherapy. Hemostasis analisis was performed before and 24 hours
after heparin administration. Routine tests were used: Activated Partial Throm-
boplastin Time (APTT). D-dimer level and also integral methods: thromboelas-
tography (TEG) and thrombodinamics. TEG characterized by parameters of
reaction time (R), clot formation time (K), angle and maximal amplitude (MA).
Thrombodinamics is a new method based on a spatial fibrin clot growth regis-
tration. Hemostasis status was estimated by the clot growth rate (Vst, norm at
range 20-30 mkm/min).
Results: Before heparin administration APTT study showed there was normal
coagulation in 15 pts (88%) and 2 patients had hypocoagulation. The TEG
data confirmed mild hypocoagulation (K – 11.2min, angel – 18.4 degrees, МА
– 43.6mm) in 1 pt with APTT elongation (45 sec). Other pt with APTT elonga-
tion had normal TEG. Mild hypercoagulation was detected with TEG in 3 (18%)
pts. One of them had decreased R (5.4 min) and K (1.5 min), and two had
increased МА (64.3mm and 68 mm). In 2 pts D-dimer levels were elevated (754
and 1907ng/ml). TEG data of other pts showed normocoagulation. Vst was ele-

vated (31-49 mkm /min) in 8 pts (47%) and was normal in other 9 (53%). Max-
imal Vst (49 mkm /min) was registered in the case with minimal APTT (26 sec)
and increased R and K (5,4 and1,5 min). Mild hypocoagulation was detected
in 7 pts (41%) a day after heparin administration with APTT (38-53 seconds)
and TEG (according 1 or 3 parameters: R – 28,4 – 33,8 min, K – 9,2 – 16,8
min, angel – 13,1 – 20,6 degrees, МА – 42,3mm). In other 11 pts (59%) these
parameters were normal. In 1 pts with elevated D-dimer level it became nor-
mal, in other – remained elevated (881 ng/ml). Thrombodinamics showed
hypocoagulation in 10 pts (59%, 11-19 mkm /min). Vst was normal in 3 pts
(18%), increased in 4 pts (23%, 33-36 mkm/min). Among all 17 pts during high-
dose chemotherapy only in 1 case catheter-associated thrombosis was diag-
nosed. In that case hypercoagulation was confirmed by thrombodinamics and
D-dimers, but not with APTT and TEG before and after heparin administration.
Summary / Conclusion: The results of our study confirm the possibility of
thrombotic complications during high-dose chemotherapy. thrombodinamics
seems to be more sensitive vs. routine tests to reveal hypercoagulation con-
dition.

B1538
BENDAMUSTINE : A NEW OPTION FOR RELAPSED/REFRACTORY MUL-
TIPLE MYELOMA
C Cerchione1,1*, E Madonna1, L Marano1, N Pugliese1, S Avilia1, G Cerciello1,
F Pane1, L Catalano1
1Hematology, AOU “Federico II”, Napoli, Italy

Background: Bendamustine is a bifunctional alkylating agent, with low toxic-
ity, that produces both single- and double-strand breaks in DNA, and shows
incomplete cross resistance with other alkylating drugs. proved to be effective
either in relapsed/refractory and in new diagnosed MM as single agent or com-
bined with steroid and has also additive/synergistic activity with bortezomib.
Here we evaluate the efficacy and tolerance of bendamustine in combination
with bortezomib-dexamethasone in patients with relapsed/refractory multiple
myeloma and focus on individual factors associated with outcome. Prognosis
of relapse is severe in relapsed and refractory multiple myeloma, and we need
new options for managing these patients. 
Aims: Our aim is to investigate the role of Bendamustine in patients affected
by relapsed and refractory multiple myeloma, considering safety and efficacy
of this treatment option. We performed a retrospective analysis of patients of
our division with relapsed/refractory MM, who had received bendamustine as
salvage therapy. 
Methods: 16 patients, 9 males, 7 females, with advanced relapsed/refractory
multiple myeloma, received a chemotherapy schedule containing Bendamus-
tine. Median age at diagnosis was 62.6 years (range 39-82) while age at start
of treatment was 67 years (range 48-83), and median number of prior lines of
treatment was 5.7 (range 4-8). ISS was equally distributed, and cytogenetic
characteristics were evaluated only in 6 patients, and only 2 of them had cyto-
genetic abnormalities, and in particular one of them had del13q and in the oth-
er one was observed t(11;14). All the patients had previously been treated with
schedule containing bortezomib and lenalidomide, while 90% of them had been
treated with melphalan, 75% with cyclophosphamide and 38% with anthracy-
clines, and 30% had also received radiotherapy. 69% of patients had under-
gone single autologous stem cell transplantation. The last treatment before
bendamustine was a bortezomib-based regimen in 30%, an IMIDs-based reg-
imen in 53%, a combined bortezomib/IMIDs-based regimen in 23%, while 15%
of patients had received other chemotherapies. All the patients were
relapsed/refractory to last therapy received. 
Results: We considered in our study patients who had completed at least two
courses of Bendamustine schedule. A total of 47 cycles was administered
(median3, range 2-6). In 91% of patients bendamustine was variously associ-
ated to bortezomib (66%), or IMIDs (25%) and only in 8% it was combined only
with dexametasone. In our schedule, Bendamustine was given, at a median
dose of 142 mg/sqm (range 100-200) on day +1 and +8 every 28 days = After
a median follow-up of 3 months, median OS from diagnosis was 60.2 months,
while OS from start of Bendamustine was 3.6 months (range 2-6 months). 2/16
patients died for other causes (one for cardiovascular disease and the other
one had a gastric cancer). Grade 3 transfusion-dependent anemia occurred in
42% while in 57% grade 3 neutropenia occurred. However, only 1 patients
interrupted the schedule due to hematologic toxicity (it was the one affected by
gastric cancer). We observed no serious extrahematologic toxicity, only grade
1 gastrointestinal side effect, treated by common antiemetic drugs. According
to IMWG uniform response criteria, 11 out of 16 evaluable patients achieved a
partial response after a median time of 3 months with an overall response rate
of 68%. In particular, for 3 patients of this study, Bendamustine schedule was
a bridge to second autologous autologous stem cell transplantation, after hav-
ing achieved a PR.
Summary / Conclusion: In our study we have considered a group of patient
with refractory/relapsed multiple myeloma, and it confirms that Bendamustine
can be considered an effective option in advanced patients and moreover it
could be considered as a bridge to pre-autologous stem cell transplantation.
However, these results have to be validated by controlled studies involving
larger number of patients.
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B1539
TWENTY-FIVE MG LENALIDOMIDE EVERY OTHER DAY IN PATIENTS
AFFECTED BY MULTIPLE MYELOMA AND RENAL FAILURE
C Cerchione1,1*, E Madonna1, R Fabbricini1, L Marano1, N Pugliese1, S Avilia1,
G Cerciello1, F Pane1, L Catalano1
1Hematology, AOU “Federico II”, Napoli, Italy

Background: Lenalidomide is a derivative of Thalidomide, with tumoricidal and
immunomodulatory activity. It is available as oral agent, which is effective in the
management of newly diagnosed, relapsed or refractory multiple myeloma and
as maintenance therapy after autologous stem-cell transplantation. 
Aims: With normal renal function, Lenalidomide administered orally reaches its
maximal plasma concentration after a median time of 0.6-1.5 h, and it is elim-
inated through glomerular filtration and active tubular secretion in 3 to 4 hours.
Serum half life increases up to 9 hours if moderate/severe renal impairment is
present (creatinine clearance <50 or <30 mL/min, respectively). In the latter cas-
es a reduction of the daily dose is recommended. However, there is no theo-
retical assumption that protracting the full standard doses could be equally
effective and tolerated in patients requiring reduced doses. 
Methods: Twelve patients, 7 female and 5 male, with a median age of 61.2
years (range: 49-81) affected by advanced resistant and progressive multiple
myeloma (median number of previous treatment lines:3, range : 0-5, all includ-
ing bortezomib) with concomitant renal failure (median calculated creatinine
clearance 48.3 ml/min, range : 18-119) were treated with monthly 21-day cours-
es of 25 mg lenalidomide every other day and dexamethasone. 
Results: Disappearance of urinary light chain and reduction of serum creati-
nine were detected in four patients (33%); four patients (33%) had a partial
response, and two of them (16%) were in stable disease, whereas two patients
(16%) had signs of progressive disease. No patient experienced significant
myelotoxicity; four patients required red cell transfusions. No SAE occurred
during treatment. 
Summary / Conclusion: These preliminary observations point to a significant
therapeutic effect in more than half of a small population of patients (66%) with
advanced disease. However, these results have to be validated by controlled
studies involving larger number of patients.

B1540
SERUM FREE LIGHT CHAIN QUANTIFICATION IN MONOCLONAL GAM-
MOPATHIES AND MULTIPLE MYELOMA PATIENTS
A Gagliardi1*, S Improta1, M Villa1, A Lucania1, A Russo2, B Dente3, L Mastrul-
lo1
1U.O.C. Ematologia, 2U.O.C. Patologia Clinica, P.O. San Gennaro ASL Napoli
1 Centro, 3U.O.C. Patologia Clinica, P.O. San Paolo ASL Napoli 1 Centro
Napoli, Napoli, Italy

Background: Identifying patients with optimal response and long term survival
is important for clinical guidance because patients with these features are like-
ly not need further therapy. Serum Free Light Chains (sFLC) are used for bet-
ter assessment of treatment response, thus patients are considered to achieve
stringent Complete Response (sCR) by having CR criteria plus normal serum
Free Light Chains Ratio (sFLCR) and absent clonal cells in bone marrow.
Aims: sFLC are commonly assessed in patients with monoclonal gammopa-
thy of undetermined significance (MGUS) and smoldering MM (SMM) as indi-
cators of disease progression.
Methods: In the last two years, we have examinated 40 patients with Mono-
clonal Gammopathy (MGUS) and 30 patients with Multiple Myeloma (MM) in
course of therapy. We have assessed serum Free Light Chains (sFLC) and
serum Free Light Chains Ratio (sFLCR) for evaluation of progression disease
and treatment response. Serum FLC concentrations were measured by neph-
elometry, using particle-enhanced, high-specificity, homogeneous immunoas-
says.
Results: We observed an increase of sFLC in patients with monoclonal gam-
mopathy in evolution, with simultaneous progression of monoclonal compo-
nent (M-spike). In MM patients sFLC and sFLCR were evaluated for assess-
ing the response to treatment, and we observed a strict correlation with disease
status. Moreover, in MM patients sFLC monitoring proved to be the earliest
indicator of disease relapse.
Summary / Conclusion: Our results confirm the role of sFLC in the monitor-
ing of MGUS and MM patients. Specifically in MM patients sFLC and sFLCR
evaluation seems to be very useful in identifying patients response and early
relapse.

B1541
THE PREVALENCE OF MONOCLONAL GAMMOPATHY OF UNDETER-
MINED SIGNIFICANCE (MGUS) AND ASYMPTOMATIC MULTIPLE MYELO-
MA (AMM) FOR HIGH RISK GROUPS
I Oner1, A Unal2*, C Pala2, S Sivgin2, M Keklik2, T Patıroglu2, G Akyol2, M Cetin2,
B Eser2
1Erciyes University, Kayseri, Turkey, 2Hematology, Erciyes University, Kayseri,
Turkey

Background: To determine the frequency of monoclonal gammopathy of unde-
termined significance (MGUS) among elderly patients presented to outpatient
clinics with bone and diffuse bodily pain with elevated erythrocyte sedimenta-
tion rate (ESR). In addition, it is also aimedto compare the results of the
Immunofixation Electrophoresis (IFE) and Serum Free Light Chain (FLC
kappa/lambda) assays used in the diagnosis of monoclonal gammopathies and
to determine which method is more sensitive in terms of the diagnosing MGUS.
Aims: To compare the results of the Immunofixation Electrophoresis and Serum
Free Light Chain assays used in the diagnosis of monoclonal gammopathies
and to determine which method is more sensitive in terms of the diagnosing
monoclonal gammopathy of undetermined significance.
Methods: One hundred and sixty patients older than 50 years of age with
ESR≥50 mm/h were included to the study. In these patients, IFE, FLC
kappa/lambda, immunoglobulin levels (IgG, IgM, IgA, and IgE), bone marrow
aspiration and biopsy, complete blood count, biochemical tests (serum calcium,
phosphorus, total protein, albumin, alkaline phosphatase, and creatinine, etc.)
and ß-2 microglobulin levels were studied. Patients were compared in terms of
IFE and FLC values by stratifying according to diagnosis made including MGUS,
AMM or MM.
Results: Of the 160 patients evaluated, monoclonal gammopathy was detect-
ed in 44 patients (27.5%). Monoclonal gammopathy was detected by IFE in 36
patients (22.5%), whereas it was detected by FLC in 30 patients (18.7%). There
were 22 patients (13.75%) in whom monoclonal gammopathy was detected by
both methods (IFE and FLC). In our study, MGUS incidence was found as 20%
in the high-risk patient group.
Summary / Conclusion: MGUS was detected in the 20% of the patients old-
er than 50 years of age presented with ESR elevation and diffuse bone pain.
In the present study, it was found that both methods had similar sensitivity;
however, IFE was found to have slightly higher sensitivity, when FLC and IFE
methods were compared regarding detection of monoclonal gammopathy. It
was concluded that, among the elder population, patients presented with dif-
fuse bone pain, especially those with elevated ESR, should have to be evalu-
ated in terms of MGUS. 

B1542
EPIDEMIOLOGICAL DATA OF MULTIPLE MYELOMA IN ALBANIA 
T Caja1,2,3*, E Petrela2, P Xhumari1, P Pulluqi1, A Ivanaj1, E Zajmi3
1Hematology, 2Statistic, 3Emergency, University Hospital Center Mother Tere-
sa Tirana, Tirana, Albania

Background: Multiple Myeloma includes a maximum of 10% of hematological
diseases. Frequency constantly increases with the age of the general popula-
tion. Currently about 35% of patients with Multiple Myeloma are younger than
65 years old, 28% are 65-74 years old, and 37% are older than 75 years. The
data of recent demographic curve, probabily in the nearest future, will increase
the incidence of elderly patients.
Aims: To present some epidemiological data for patients with Multiple Myelo-
ma in Albania.
Methods: A retrospective study includes patients with Multiple Myeloma in the
Hematology Service for 17 years. We studied the annual dynamics incidence,
the dynamics of the distribution of the cases based on age, sex, geographic dis-
tribution in 36 districts of our country.
Results: We evaluated 428 patients with Multiple Myeloma, hospitalized dur-
ing the period 1995-2011, 57.5% male and 42.5% female. Mean age 60.6±10
years, 29.6-83.5 years age variation. Emergency hospitalizations in a year for
MM are 15.49%. Annual incidence dynamics analysis gives 19 cases in 1995,
10 cases in 1996, 6 cases in 1997, 14 cases in 1998, 13 cases in 1999, 19 cas-
es in 2000, 13 cases in 2001, 26 cases in 2002, 21 cases in 2003, 25 cases in
2004, 45 cases in 2005, 37 cases in 2006, 34 cases in 2007, 31 cases in 2008,
42 cases in 2009, 41 cases in 2010, 32 cases in 2011. Annual incidence per
100 000 inhabitants: 1995: 1.06, 1996: 0.56, 1997: 0.34, 1998: 0.77, 1999:
0.73, 2000: 1.05, 2001: 0.79, 2002: 1.56, 2003: 1.25, 2004: 1.46, 2005: 2.74 ,
2006: 2.25, 2007: 2.07, 2008: 1.88, 2009: 2.55, 2010: 2.49, 2011: 1.95. High-
er incidence per 100 000 inhabitants was observed in the age group 55-64
years old (62.32), and in some cities (27.9) compared to some others (2.8). Died
in hospital an average 2.7 cases per year, from all the patients with MM.
Summary / Conclusion: Multiple myeloma is a disease with increase of new
cases per year. The sheer number of new cases with MM per year is 25 com-
pared with another previous study that was 17 new cases per year, as well as
the increase in the annual incidence / 100 000. MM incidence increases with
age, but the youngest average age of patients with Multiple myeloma in our
study relates to the youngest average age of the Albanian population. Males
are more affected than females in the ratio 1.3 /1, in comparison with previous

haematologica | 2013; 98(s1) | 613

Stockholm, Sweden, June 13 – 16, 2013



studies we see that there is an increase of the number of women with Multiple
Myeloma in Albania.

B1543
A NEW OPPORTUNITY IN RELAPLSED AND REFRACTORY MULTIPLE
MYELOMA : PEGYLATED LIPOSOMAL DOXORUBICIN, CYCLOPHOS-
PHAMIDE AND DEXAMETHASONE (CED) 
C Cerchione1,1*, E Madonna1, R Fabbricini1, L Marano1, N Pugliese1, F Pane1,
L Catalano1
1Hematology, AOU “Federico II”, Napoli, Italy

Background: Patients affected by multiple myeloma almost invariably become
chemo-resistant: hence, one of the main topics in clinical research is the quest
for therapeutic alternatives to overcome refractory disease. 
Aims: Since 2009, we have treated patients affected by Multiple Myeloma,
relapsed and refractory to most of the therapeutic options available, with a
chemotherapy based on a combination of pegylated liposomal doxorubicin,
cyclophosphamide and dexamethasone (CED), at monthly doses respective-
ly of 35 mg/m2 on day1, 800 mg/m2 on day 1 and 20 mg/d on days 1-4, with
very interesting results. 
Methods: Eighteen patients (11 women, 7 men), with a median age of 60
years, (range: 43-75) affected by advanced, relaplsed and progressive multi-
ple myeloma, whose median number of previous treatments was 3 lines (range
2-6) were treated with monthly CED courses (median number of courses: 3;
range: 1-17). 
Results: One patient (5%) had a complete remission (CR), in nine patients
(50%) there was a partial response (PR); the disease remained stable in two
patients (11%) and six patients (33%) did not benefit from CED treatment.
Median response duration was 6 months (range: 2-20). The toxicity profile of
CED was satisfactory: hematological toxicity (WHO grade 2) was observed in
7 patients (38.8%) and there were extra-hematologic side effects only in two
cases (11%) : an episode of acute renal failure in one patient and bradycardia
in another. 
Summary / Conclusion: In conclusion, we believe strongly that these results
can encourage further studies as they have been obtained in patients with
severely advanced disease stage, previously not exposed to anthracyclines.
These preliminary data point to a significant result in 55% of patients with par-
ticularly advanced disease. However, these results have to be validated by
controlled studies envolving larger number of patients.

B1544
TREATMENT RESPONSE IN RELAPSED AND REFRACTORY MULTIPLE
MYELOMA PATIENTS
I Ioana1*, C Liviu1, C Maria1, I Claudiu1, I Maria1, I Mihai1, O Dacian1, P Ovid-
iu1, S Cristina1, C Despina1, I Hortensia1
1University Of Medicine And Pharmacy „Victor Babeş”, Timişoara, Timisoara,
Romania

Background: Multiple myeloma is a malignant plasma cell disorder. It is the
second most frequent haematological malignancy and characterized by malig-
nant plasma infiltration or the bone marrow and is associated with an increased
level of monoclonal protein in the blood and/or urine. The treatment of multiple
myeloma (MM) has undergone significant developments in recent years. The
development of new agents with potent anti-tumor activity has considerably
improved the survival of MM patients. 
Aims: Retrospective evaluation of the effect and safety of combination of borte-
zomib, doxorubicin and dexamethasone (PAD) in the treatment of
relapsed/refractory myeloma patients.
Methods: 38 patients were treated for median of four 28-day PAD cycles (1-
8). Bortezomib was given at 1.3 mg/m2 (days1,4,8,11), doxorubicin at 9 mg/m2
(days 1-4) and dexamethasone 20 mg po (days 1-4, 8-11).
Results: 38 patients were evaluable for efficacy and safety, 61% had refrac-
tory disease and 39% were relapsed. The median age was 58 years (37-75),
52% were male, 48% female. Median time from diagnosis was 14 months (2-
110) and median number of prior therapy lines was 1 (1-4): 72% had under-
gone conventional chemotherapy, 15% Alkerane and Dexamethasone and
13% were autografted. Overall response rate of 62% was observed, 30% of
patients achieved a complete response (CR), 24% a very good partial
response(VGPR), 32% a partial response (PR). Stable disease (SD) was
observed in 14%. The median progression free survival (PFS) was 17,2
months. The most common grade 3-4 toxic effects were neutropenia 11%,
thrombocytopenia 13%, anemia 7%, infections 9%, peripheral neuropathy 4.3%
and gastrointestinal disturbances 2.1%. One toxic death (1.1%) due to sepsis
was noted.
Summary / Conclusion: The combination of bortezomib, doxorubicin and dex-
amethasone (PAD) is well tolerated and induced clinically signifiant respons-
es and prolonged remission duration in patients with relapsed and refractory
MM

B1545
SIX YEAR RESULTS OF THE THERAPY OF MULTIPLE MYELOMA INTRA-
CELLULAR PROTEASOME INHIBITOR
N Skvortsova1*, T Pospelova1, I Nechunaeva1
1Department of hematology and transfusiology, Novosibirsk State Medical Uni-
versity, Novosibirsk, Russian Federation

Background: Advances in basic research on the biology of MM have led to the
emergence of new effective drugs acting specifically on the mechanisms that
regulate the growth of myeloma cells, their apoptotical death, the state of the
bone marrow microenvironment, which has opened up new possibilities in the
treatment of this incurable disease. Of these, the most promising was the intra-
cellular proteasome inhibitor - bortezomib.
Aims: To evaluate the results of the six-year treatment of multiple myeloma
(MM) intracellular proteasome inhibitors.
Methods: From December 2006. to December 2012 - 125 patients with MM
were treated (55 men and 70 women) (aged 36 to 81 years (median 65 years)).
The majority of patients were diagnosed with stage IIIA process, I stage on the
ISS was found in 83 patients, II stage - in 30 and III stage - in 12 patients.
Among the immunological types of MM prevailed myeloma G (75%), a myelo-
ma A - was diagnosed in 20% of patients, myeloma Bence-Jones in 5% of
patients. Each patient was held from 4 to 10 courses of therapy. As first line
Bortezomib therapy was appointed in conjunction with MP in 35 (58,3%) and
PAD in 25 (41,7%) patients. As second lines Bortezomib was given to 65
patients with relapsed and refractory MM . Bortezomib monotherapy was used
at the dose of1,3 mg/m2 in 20 patients (30,7%), in combination with dexametha-
sone in 25 patients (38,6%) and in the protocol CVD in 20 (30,7%) patients.
The effect of treatment was assessed using standardized international criteria
EBMT. Toxicity assessment was performed using the criteria of the National
Cancer Institute of the United States, version 3.0.
Results: In the group of patients treated with Bortezomib as first line therapy
- overall response rate was achieved in 82% patients (CR + nCR - in 24% and
PR- in 58%). When using bortezomib in second lineas therapy - a complete
response (CR and nCR) was achieved in 13 patients (20%), partial response
(PR) – in 29 (45%), minimal response (MR) - in 8 patients (11, 9%). Thus, the
overall clinical response rate was 76,9% (CR + nCR + PR + MR). The median
time to achieve response was 3 months. The main side effects of bortezomib
therapy were peripheral neuropathy in 58%, fever in 25%, fatigue in 45% of
patients respectively. Infectious complications (herpes zoster, conjunctivitis)
were noted in 33% of patients, thrombocytopenia and symptoms of gastroin-
testinal toxicity were reported in 42% and 35%, respectively. A statistical method
of calculating the cumulative fraction of survivals (Kaplan-Meier) was used to
evaluate survival, with P<0,05 established as the reliability criterion. In the
group of patients who hed received bortezomib therapy, the median survival has
not been reached, the 6-year survival rate - 74%.
Summary / Conclusion: Bortezomib is a highly effective therapeutic drug,
which plays an important role in the treatment of MM, as I line and the subse-
quent lines.

B1546
LENALIDOMIDE IN COMBINATION WITH LOW-DOSE DEXAMETHASONE
IN RELAPSE/REFRACTORY MULTIPLE MYELOMA: A RETROSPECTIVE
STUDY 
T Firatli-Tuglular1*, F Noyan-Atalay2, A Eser1, T Toptas3, F Pepedil1, I Kay-
gusuz-Atagunduz1, C Adiguzel1
1Department of Hematology, Marmara University Hospital, 2Department of
Hematology, Baskent University Hospital, Istanbul, 3Department of Hematol-
ogy, Van Training and Research Hospital, Van, Turkey

Background: Two randomized controlled trials, MM009 and MM010, demon-
strated that lenalidomide in combination with dexamethasone was superior to
placebo plus dexamethasone in relapse/refractory multiple myeloma (rrMM). 
Aims: We aimed to investigate the efficacy and safety profile of this combina-
tion in rrMM in a small-sized post-marketing analysis.
Methods: Primary end-point was overall response rate (ORR); secondary end-
points included progression-free survival (PFS) and overall survival (OS). Treat-
ment (Rd) consisted of lenalidomide (25 mg on days 1 to 21) and dexametha-
sone (40 mg on days1,8, 15, 22) in repeating 4-week cycles. Dose modifications
were implemented accordingly, if needed.
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Results: A total of 46 (31 male) patients were included into the study. Median
age was 67.5 (range: 44-86) years. Only 11 patients were older than 75 years
of age. Median number of prior therapies was 3 (3-6). Proportions of patients
with prior thalidomide use, autologous hematopoietic stem cell transplantation
(ASCT), and plasmocytoma were 45.7%, 32.6`%, and 19.6%, respectively.
ORR and complete response rates were 77.8% and 35.6%, respectively. Old-
er age, prior thalidomide use, ASCT and plasmocytoma did not have an impact
on response rates (Table). Median follow-up, PFS, and OS (95% CI) were 7 (7-
12), 17 (8-30), and 18 (14-not reached) months. Grade III-IV adverse events
included neutropenia (23.9%), anemia (19.5%), thrombocytopenia (17.4%),
deep vein thrombosis (2.2%), infections (10.9%), and fatigue (6.5%).
Summary / Conclusion: Rd is highly active in patients with rrMM. 

B1547
TREATMENT OF BENCE-JONES MULTIPLE MYELOMA WITH
CHEMOTHERAPY WITH/WITHOUT STEM CELL TRANSPLANTATION-
A Zivanovic-Ivic1*, L Tukic1, D Stamatovic1, O Tarabar1, S Marjanovic1, L
Atanaskovic1, M Elez1, J Knezevic1, Z Tatomirovic2, O Radic-Tasic2, B Balint3,
Z Mijuskovic4, J Trimcev2
1Military medical academy, Clinic of haematology, 2Military medical academy,
Institut of pathology, 3Military medical academy, Institut of transfuziology, 4Mil-
itary medical academy, Institut of medical biochemistry, Belgrade, Serbia

Background: Bence-Jones myeloma multiplex is a progressive disease char-
acterized by excessive numbers of abnormal plasma cells in the bone marrow
and overproduction of incomplete immunoglobulins,containing only the light
chain portition of the immunoglobulini.This type of myeloma occurs 15-20%.The
median overall survival is approximately 4 years.Pts outcome in Bence-Jones
myeloma has been remarkably improved due to the use of combination thera-
pies including chemotherapy and stemm cell transplantation.High dose melpha-
lan with autologus stem cell support has been an integral part of myeloma ther-
apy for more than 25 years.
Aims: A retrospective analysis of outcome of treatment Bence-Jones myelo-
ma.
Methods: Since 1995. until 2011. we were treated 54 pts ( 37 men and 17
female), average age 56 years ( range 36-85). According to the clinical stage,
patients were divided as follows: 3 pts ICS, 13 pts IICS, 38 pts IIICS. Regard-
ing ISS score, the group included: ISS1 16 pts, ISS2 9 pts, ISS3 29 pts. Renal
insufficiency was present in 30 pts. High risik pts was defined by the presence
of following factors: b2M >5,5 mg/l, albumine<3,5gr/dl, CRP>6, high lactat
dehydrogenase, renal failure, stage III. Patients treated with induction, consol-
idation and maintenance therapy.Conventional induction treatments were
applied as following regimens: VAD (40), MP (9), CTD (1), PAD(2) and TAD (2).
Results: Conventional chemiotherapy introductory clinical response was
achieved in 35pts (65%) (MR-4 pts, PR- 14 pts, VGPR- 17 pts), while in 19 pts
(35%) established disease was resistant. Transplantation had been done with
30 pts (56%), while 24 pts (44%) were treated with conventional chemothera-
py adjusted to the vital age and comorbiditity. In the group of pts with transplan-
tation done tandem had been carried out with 10 pts and secondary SCT had
been done in 4 relapsed pts. With 1 pts with tandem SCT allogenic(singen) SCT
had been done. TRM is3,4%. Maintenance therapy with Thalidomid had been
done in 25 pts for 4-40 months. Impact of high risk factors on outcome/TTP/OS
was of no significance, but the transplanted patients had significantly longer TTP
(mediana 8 months vs 6 months, P=o,o11) and longer OS (mediana 44 months
vs 21 months ,P=0,0003). 16 pts (30%) of treated pts are living, while 38 pts
(70%) died. Univariate log. regres. analysis showed that non-transplant patients
are 10,41 times more likely to terminate lethal compared to transplant patients
(RR 10,41(95%C.I.43,47-2,52),P<0,001).
Summary / Conclusion: Our study showed ASCT is a more effective method
of treatment of patients with BenceJones myeloma compared to the conven-
tional chemotherapy, but the results are still unsatisfactory. One of the major
efforts to improve the results of intensive therapy and ASCT involves the inte-
gration of novel agents (proteasome inhibitors and immunomodulatory drugs)
into the transplantation sequence.

Myeloproliferative neoplasms - Biology

B1548
A DATA INTEGRATION STRATEGY FOR HIGH-THROUGHPUT OMICS
ANALYSES ALLOWS THE PREDICTION OF NOVEL TRANSCRIPTION FAC-
TOR TARGET GENES 
J Wehrle1*, H. Pahl1
1Department of Hematology / Oncology, University Hospital Freiburg, Freiburg
im Breisgau, Germany

Background: We have demonstrated that expression of the transcription fac-
tor “Nuclear Factor Erythroid-2” (NF-E2) is aberrantly increased in patients with
Myeloproliferative Neoplasms (MPN). Moreover, NF-E2 overexpression in a
transgenic mouse model elicits a MPN-like phenotype, that includes the devel-
opment of thrombocytosis and, most notably, transformation to acute myeloid
leukemia (AML). However, since only a small number of NF-E2 target genes
are known, the downstream mechanisms by which transcription factor overex-
pression promotes a MPN phenotype are not known. 
During recent years, the reduced cost and subsequent increase in the use of
high throughput methods has increased the public availability of datasets result-
ing from omics analyses. However, few published studies rely on multiple
datasets concomitantly, especially not on data generated by other investigators.
Here we provide a strategy for combing several publically available data sets
for the prediction of novel transcription factor target genes. This strategy
increases the predictive power of the results, thereby providing a more efficient
use of resources, time and money. We demonstrate the efficacy of this approach
using NF-E2 in the context of MPN as an example.
Aims: To combine available high-throughput datasets to generate highly prom-
ising candidates for further analysis as NF-E2 target gene.
Methods: NF-E2-ChIPseq data of K562 cells (ENCODE project) were down-
loaded both as raw data and as processed files. The peak information repre-
senting potential NF-E2 binding sites was used to link these peaks to the clos-
est transcription start site (TTS) using the “ChIP-Seq Tool Set” from UCDavis.
In the resulting list of genes, the GeneID was used as a unique identifier. In
order to improve the predictive power and decrease the false positive rate of
the ChIP-seq experiment, we correlated the results from various expression pro-
filing experiments detailed below with the identified peaks. The following
datasets were used: gene expression analysis of peripheral blood granulocytes
from PV patients and healthy controls (Görttler et al., 2005), gene expression
following NF-E2 modulation in CD34+-HSC (Wehrle et al., 2013) as well as sev-
eral publically available datasets stored at the ArrayExpress repository, includ-
ing a set of gene expression analyses from MPN-patients (E-GEOD-26049). In
order to combine these datasets, the BioMart database was used to convert
each of the different, dataset specific identifiers to GeneIDs. Subsequently, the
BioMart database was used to obtain further annotation data such as gene
description and chromosomal position. These datasets were merged into a
Microsoft Access database, and subjected to further filter steps and analyses.
Results: The strategy detailed above was successfully used to identify novel
candidate NF-E2 target genes. A large proportion of these have been subse-
quently verified by functional analyses including luciferase reporter gene assays
of the identified promoter regions, site directed mutagenesis of the identified NF-
E2 binding sites as well as induction of target gene expression by reconstitu-
tion of NF-E2 in NF-E2-deficient CB3 cells and repression of protein expres-
sion by shRNA against NF-E2. (Wehrle et al., 2013 / Peeken et al., unpub-
lished / Reihnemann et al., unpublished / Siegwart et al., unpublished).
Summary / Conclusion: The combination of several high-throughput datasets
from different techniques reprocessed to incorporate the same identifier allows
the stringent prediction of novel transcription factor target genes. Compared to
more conventional approaches, these analyses save a substantial amount of
time and resources and result in a higher proportion of verifiable targets.

B1549
PROANGIOGENETIC MOLECULES VEGF, HIF-1ALPHA AND ENOS IN
MYELOPROLIFERATIVE NEOPLASMS
D Marković 1*, D Leković2, O Mitrović3, D Đikić3, B Beleslin-Čokić4, T Subotič-
ki3, S Vignjević3, M Budeč3, M Gotić2,5, V Čokić 6
1Laboratory for immunochemistry, Institute for Medical Research, University of
Belgrade, 2Clinic of Hematology, Clinical Center of Serbia, 3Laboratory of neu-
roendocrinology, Institute for Medical Research, University of Belgrade, 4Genet-
ic laboratory, Clinic for Endocrinology, Diabetes and Metabolic Diseases, Clin-
ical Center of Serbia, 5Medical Faculty, University of Belgrade, 6Laboratory of
experimental hematology, Institute for Medical Research, University of Bel-
grade, Belgrade, Serbia

Background: Angiogenesis is important for the progression of hematological
malignancies, including myeloproliferative neoplasm (MPN). Hypoxia-inducible
factor-1alpha (HIF-1alpha) regulates the transcription of vascular endothelial
growth factor (VEGF), a major gene responsible for angiogenesis. Several
studies have demonstrated that a nonhypoxic pathway via nitric oxide (NO) is
involved in the activation of HIF-1alpha and that NO enhances VEGF produc-
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tion through stabilization of HIF-1alpha.
Aims: A target of this study is to correlate the expression of major angiogenic
molecules VEGF, HIF-1alpha and endothelial NO synthase (eNOS) in bone
marrow and peripheral blood of MPNs. Using this approach, we describe angio-
genic factors in polycythemia vera (PV), essential thrombocythemia (ET) and
primary myelofibrosis (PMF) according to JAK2V617F mutation status.
Methods: The expression of angiogenicfactors VEGF, HIF-1alpha and eNOS
are examined in the bone marrow and granulocytes using immunohistochem-
istry and Western blot, respectively. Microvessel density is assessed by
immunostaining with CD34 and CD105 antibodies. VEGF and HIF-1alpha
mRNA levels are measured by real time quantitative PCR. ELISA-based assay
with fluorogenic substrates is used to determine total HIF-1alpha in the con-
text of a whole cell as a HIF-1alpha /Cytochrome C ratio.
Results: Using DNA sequencing, JAK2V617F mutation is detected in 90% of
PV and per 60% of both ET and PMF patients, out of total 198 MPN patients.
By immunohistochemistry, we show that CD34+ cells are generally increased
in bone marrow biopsies of PMF patients despite of JAK2 mutation, as well as
in JAK2 negative ET patients. The angiogenic marker CD105 demonstrates ele-
vation in the bone marrow of all forms of MPN patients. The highest percent-
age of both CD34+ and CD105+ cells is observed in PMF patients, not influ-
enced by JAK2 mutant allele burden. VEGF mRNA levels are increased in
hematopoietic progenitor CD34+ cells and granulocytes of JAK2 mutation pos-
itive PV and PMF patients. VEGF protein expression is double increased in the
granulocytes of JAK2 mutation positive ET patients, and also demonstrates an
increase in homozygous JAK2 mutation forms of PV patients. Immunohisto-
chemical analyses reveal that the percentage of VEGF-positive cells is
increased in the bone marrow of JAK2 mutation positive ET patients. eNOS pro-
tein expression is decreased in granulocytes of JAK2 mutation positive ET and
PMF patients. Also, eNOS protein expression is generally decreased in the
bone marrow of MPNs, except JAK2 mutation negative PMF patients which
demonstrates 30% increase. HIF-1alpha gene expression is increased in
hematopoietic progenitor CD34+ cells of JAK2 mutation positive PV and PMF
patients. HIF-1alpha protein expression is decreased both in granulocytes and
the bone marrow of PMF patients, as well as in the bone marrow of JAK2 muta-
tion positive ET patients. HIF-1alpha is reduced in the granulocytes of MPN in
comparison to healthy controls, while was diminished in peripheral mononu-
clear cells. Presence of JAK2 mutation augments HIF-1alpha protein level in
PV patients.
Summary / Conclusion: CD105 expression, being highest in PMF, is a better
marker of microvessel density compared to CD34. VEGF protein level is gen-
erally increased in ET patients, while HIF-1alpha and eNOS protein levels are
reduced in MPNs. Presented variations in angiogenic factors expression among
certain types of MPNs and its JAK2 mutant allele burden can be of predictive
significance.

B1550
EXPRESSION ANALYSIS OF JAK-STAT DEPENDENT S100 CALCIUM
BINDING PROTEINS A4 AND A12 IN MYELOPROLIFERATIVE NEO-
PLASMS
O Mitrović1*, P Mossuz2, M Diklić3, D Šefer4, B Ilić5, M Peruničić4, G Jovčić3,
V Čokić3
1Laboratory of neuroendocrinology, Institute for Medical Research, University
of Belgrade, Belgrade, Serbia, 2Hématologie cellulaire, Institut de Biologie et
Pathologie, CHU Grenoble, Grenoble, France, 3Laboratory of experimental
hematology, Institute for Medical Research, University of Belgrade, 4Clinic of
Hematology, Clinical Center of Serbia, 5Genetic laboratory, Clinic for
Endocrinology, Diabetes and Metabolic Diseases, Clinical Center of Serbia, Bel-
grade, Serbia

Background: S100 calcium binding proteins are generally up-regulated in
tumors and play essential roles in both tumor progression and suppression.
S100A4 positively regulates tumor cell proliferation, invasion and metastasis,
while proinflammatory S100A12 is mostly expressed in human granulocytes.
Aims: S100A4 and S100A12 are produced via activation of the JAK-STAT
kinase pathway, while JAK2 mutation induces constitutive activation of
JAK/STAT signaling in myeloproliferative neoplasms (MPN). Therefore, deter-
mination of S100A4/12 mRNA and protein levels in peripheral blood and bone
marrow can represent the potential markers of development and prognosis in
MPN.
Methods: Using immunohistochemistry and proteinarray we analyzed S100A4
and S100A12 protein expression in bone marrow and granulocytes of MPN,
respectively, as well as S100A4 and S100A12 mRNA levels in hematopoietic
progenitor CD34+ cells and granulocytes of MPN by microarray analysis.
Results: S100A4 gene expression is significantly increased (P<0.01) in
hematopoietic progenitor cells of ET and PV patients despite to JAK2 mutation,
while in PMF do not reach a statistical significance compared to healthy con-
trols. S100A4 gene expression is generally reduced in granulocytes of MPN
patients. The level of S100A4 protein was decreased in bone marrow of MPN
patients compared to healthy controls, while JAK2 mutant allele burden
increased protein expression only in bone marrow of PMF patients. S100A4
protein expression is decreased in granulocytes of PV patients compared to
other MPN, regardless of JAK2 mutation. Moreover, S100A4 protein expres-

sion is increased in JAK2 positive PMF patients in comparison to MPN patients
without JAK2 mutation. In contrary, proinflammatory S100A12 protein expres-
sion is increased in JAK2 mutation negative MPN patients compared to muta-
tion positive MPN patients, where PMF patients demonstrated the most
increased S100A12 protein expression in granulocytes. S100A12 protein
expression was slightly decreased in bone marrow of PV and PMF patients,
while was significantly increased in JAK2 heterozygous ET patients, compared
to healthy controls. S100A12 gene expression, absent in controls, is increased
in hematopoietic progenitor cells of PV patients.
Summary / Conclusion: Overexpression of S100A4 gene in hematopoietic
progenitors of MPN is not associated with the presence of JAK2 mutation,
while S100A4 protein has decreased expression in bone marrow of MPN. Inter-
estingly, JAK2 mutant allele burden only increased S100A4 protein expres-
sion in bone marrow and granulocytes of patients with PMF. S100A12 protein
expression was in favor of MPN without JAK2 mutation, but still PMF demon-
strates its dominance in granulocytes of JAK2 positive MPN. It is possible that
these two members of the S100 family may be a target for therapy or have a
role in staging of MPN clinical setting and support in treatment conclusion.

B1551
MICRORNA EXPRESSION ANALYSIS IN PATIENTS WITH PRIMARY
MYELOFIBROSIS, POLYCYTHEMIA VERA AND ESSENTIAL THROMBO-
CYTOSIS
A Tombak1*, Ö Ay2, M Emin Erdal2, M Sungur3, M Uçar4, A Akdeniz4, E Tiftik4
1Internal Medicine Hematology Department, Mersin University Medical Facul-
ty Hematology Department, 2Medical Biology Department, 3Biostatistics, 4Inter-
nal Medicine Hematology Department, Mersin University , Mersin, Turkey

Background: MicroRNAs (miRNA) are 19-22 nucleotides in length, non-cod-
ing small RNA molecules. These small molecules are thought as non-function-
ing molecules in the past, but today it was understood that they have critical
roles in cell differentiation, proliferation and apoptosis. A miRNA can be specif-
ic for a large number of target genes and it is thought that they have critical roles
in regulating gene expression.
Aims: In this study, we aimed to open a new door for the development of tar-
geted therapies in Philadelphia chromosome (-) myeloproliferative disorders
consisting of primary myelofibrosis (PMF), polycythemia vera (PV) and essen-
tial thrombocytosis (ET) by researching the roles of miRNAs in the pathogen-
esis of these diseases.
Methods: Forty-nine patients with ET, 33 patients with PV, 22 patients with
PMF (46 males, 58 females) and 40 healthy volunteers were included in the
study. The co-morbidities and drugs used by patients (hydroxyurea, anagre-
lide, interferon) were noted. JAK2 positivity was determined. The expression
levels of mir155, mir181a, mir221, mir222, mir223, and mir451 were deter-

mined by RT-PCR and analyzed by ∆∆CT method. The statistical analysis of
the data was performed by using Kruskal Wallis and Dunn tests.

Results: Differences were determined in the expression levels of mir155,
mir221, mir222, mir223, mir451 among the groups (table 1). It was determined
that mir155 was expressed in higher levels in all 3 disorders compared to the
control group (P<0.05). Mir221 was found in higher levels especially in ET and
PMF group (P<0.05). Mir222 expression was found lower in PV patients
(P<0.05) and higher in ET, and PMF patients compared to control group. Mir223
expression was found higher in ET, and PMF group than the control group
(P>0.05). Mir451 levels were lower in all 3 groups compared to the control
group (P<0.05). Between the groups, there was no difference in expression lev-
els of mir181a. It was also determined that JAK2 positivity, co-morbid diseases,
drugs used by the patients, and gender did not affect the miRNA expressions.
Summary / Conclusion: In this study, we showed the different expression lev-
els of stated miRNAs. In the future, these molecules can be used for the dif-
ferential diagnosis and as the targeted molecules in the treatment of myelopro-
liferative disorders.
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B1552
APOPTOSIS-RELATED GENES METHYLATION PROFILE IS ALTERED IN
MYELOPROLIFERATIVE NEOPLASMS PHILADELPHIA NEGATIVE
PATIENTS 
R Tognon-Ribeiro1*, N Nunes1, L Moura1, M Souza2, E Souto3, L Palma4, B
Simões4, M Chauffaille2, F Castro1
1Department of Clinical, Toxicological and Bromatological Analysis, Ribeirão
Preto School of Pharmaceutical Science (FCFRP) - University of São Paulo,
Ribeirão Preto, 2Department of Hematology, Federal University of São Paulo
(UNIFESP), 3Brigadeiro Hospital, São Paulo, 4Department of Clinical Medi-
cine, Ribeirão Preto School of Medicine (FMRP) - University of São Paulo,
Ribeirão Preto, Brazil

Background: Polycythemia Vera (PV), Essential Thrombocythemia (ET) and
Primary Myelofibrosis (PMF) are chronic Myeloproliferative Neoplasms chromo-
some Philadelphia negative (MPN Ph-) characterized by a myeloaccumulation
and apoptosis deregulation. Epigenetic regulation, such as altered DNA methy-
lation profile of apoptosis-related genes promoters CpG islands may be involved
in this process.
Aims: (1) To investigate the apoptosis-related genes promoters CpG island
methylation status in MPN Ph- patients and SET-2 JAK2 V617F positive cell
line; (2) To compare apoptosis-related gene methylation profile among PV, ET
and PMF patients and (3) To associate JAK2 V617F mutation status with methy-
lation results. 
Methods: This study enrolled six patients: 2 PV, 2 ET and 2 PMF (4 males and
2 females, mean age(ma)=60 years). For each disorder, one patient was JAK2
V617F positive and the other was JAK2 V617F negative. For the control group,
3 health subject were studied (1 male and 2 female, ma=55.3y). This research
was approved by the local ethics committees (protocol n. 247) and the consent
form was signed by the patients and volunteer controls. The DNA was isolated
from leukocytes and SET-2 cells by phenol-chloroform protocol, treated with
RNAse and purified using MiniElute Purification kit®. The methylation profile of
APAF1, BAD, BAG1, BAX, BCL2, BCL2L11, BCLAF1, BID, BIK, BIRC2,
BNIP3L, CASP3, CASP9, CIDEB, CRADD, DAPK1, DFFA, FADD, GADD45A,
HRK, LTBR, TNFRSF21, TNFRSF25, WRAP53 genes was analyzed by Epi-
Tect Methyl qPCR Array System®. The results were expressed as hypermethy-
lated (HY) or unmethylated (UM) percentage of the gene.
Results: JAK2 V617F positive PV patients showed higher HY percentage of
BCL2 (8.42%), CASP3 (16.16%), CASP9 (14.17%), CRADD (33.58%), DFFA
(13.93%), TNFRSF25 (9.66%) and WRAP53 (10.16%) than controls (mean
percentage of HY: 0.74%, 1.23%, 6.25%, 3.59%, 1.48%, 1.21% and 1.77%,
respectively). JAK2 V617F negative PV patient showed increased HY percent-
age of CRADD (23.6%), DFFA (8.77%) and WRAP53 (10.61%) in comparison
to controls, as for JAK2 V617F positive PV, but CIDEB HY percentage was high-
er in JAK2 V617F negative PV patient (34.68%) compared to controls (mean:
4.10%) and JAK2 V617F positive PV (1.88). Furthermore, JAK2 V617F posi-
tive PMF patients showed CRADD (18.7%), DFFA (13.20%) and WRAP53
(7.64%) with higher HY percentage than controls and JAK2 V617F negative
PMF patients. In contrast, LTBR gene HY percentage was lower in JAK2 V617F
positive PMF (6.66%) compared to controls (mean: 27.68%), to JAK2 V617F
positive PV (30.76%), JAK2 V617F negative PV (19.10%) and JAK2 V617F
negative PMF (30.09%). ET patients, SET-2 cells and controls showed a very
similar apoptosis-related gene methylation profile. LTBR gene HY percentage
was lower in JAK2 V617F positive ET (11.57%), JAK2 V617F negative ET
(11.08%) and SET-2 cells (1.03%) than in controls (mean: 27.68%).
Summary / Conclusion: Increased methylation may be involved in apoptosis-
related genes deregulated expression in MPN, as highlighted by BCL2, CASP3,
CASP9 and CRADD hypermethylation percentage results in JAK2 V617F pos-
itive PV patients. Supported by FAPESP (2011/20135-2, 2011/51616-6). 

B1553
HUMAN PLATELET LYSATE AS A POTENTIAL SUBSTRATE FOR STUDY-
ING MECHANISMS OF MYELOFIBROSIS DEVELOPMENT
E Bulycheva1*, A Zaritskey1, P Butylin1
1Institute of hematology, Almazov Federal Heart, Blood and Endocrinology Cen-
ter, St.Petersburg, Russian Federation

Background: Mechanisms of myelofibrosis development in chronic myelopro-
liferative disorders are a subject of current research interest, because despite
lots of new therapeutic options this phenomenon remains to be hardly treated.
Human platelet lysate (HPL) is a good substrate to explore the inner mecha-
nism of influence of megakaryocytic system on bone marrow stromal cells in
laboratory experiments.
Aims: Characterization of human platelet lysate (HPL) from patients with pri-
mary myelofibrosis (PMF) and post-polycythaemia vera myelofibrosis (post-
PV MF). Exploration of how HPL influence proliferation rate of mesenchymal
stromal cells (MSC). Evaluation of collagen expression, as a main component
of extracellular matrix, in MSC cultured in presence of HPL.
Methods: HPL was produced from pooled platelet concentrate of healthy
donors and platelet-rich plasma of patients with PMF and post-PV MF; patients’
HPL was normalized according to protein concentration. MSC were isolated
from bone marrow of healthy donors and cultured in presence of varying con-

centrations of HPL (5, 10, 20%) or 10% fetal bovine serum (FBS) as negative
control. Proliferation of MSC was quantified using MTT assay. Concentration
of vascular endothelial growth factor (VEGF), basic fibroblast growth factor
(bFGF), transforming growth factor – beta (TGFβ) and hepatocyte growth fac-
tor (HGF) was determined in HPL from fourteen patients with PMF and three
patients with post-PV MF using specific ELISA kits. Immunofluorescence was
used to estimate collagen type 1 and type 3 expression in MSC in different cul-
ture conditions.
Results: We observed a significant increase in VEGF and bFGF concentration
(2,5 and2,4 fold, respectively, compared to the age-matched healthy controls,
P<0.01) in HPL from patients with myelofibrosis. For TGFβ and HGF we found
a tendency to increase in concentration (1,2 and1,7 fold, respectively), but the
difference was statistically insignificant (P=0,2). In case of culturing MSC with
HPL from patients with myelofibrosis, we found that cells maintained their pro-
liferative activity at the same level as with HPL from age-matched healthy con-
trols (optical density – 0,155 and 0,145, accordingly, P=0,17). Using immuno-
fluorescence with specific antibodies, we showed a constant high expression
of collagen type 1 in MSC regardless of culture conditions, whereas expression
of collagen type 3 increased when cells were cultured in higher concentration
of HPL (20%).
Summary / Conclusion: To the best of our knowledge, this is a first attempt to
reproduce cellular events in myelofibrosis using HPL from patients with chron-
ic myeloproliferative disorders. Our data demonstrate that patients’ HPL can be
used as a substrate for culturing of mesenchymal stromal cells in order to study
the mechanisms of myelofibrosis, as it contains increased concentration of
growth factors and maintains MSC proliferation rate. We also showed that com-
position of extracellular matrix proteins depends on the HPL concentration.
This is an ongoing study and we are working further to evaluate HPL from
patients with myelofibrosis.

B1554
JAK2 46/1 HAPLOTYPE, JAK2V617F MUTATION AND CLINICAL CARAC-
ERISTICS OF THE MACEDONIAN PATIENTS WITH CLASSICAL MYELO-
PROLIFERATIVE NEOPLASMS
I Panovska-Stavridis1*, M Ivanovski1, S Trajkova1, D Dukovski1, M Popova-
Veljanovska1, N Matevska-Geshkovska2, L Cevreska1, A Dimovski2
1University Clinic of Hematology-Skopje, Medical faculty-Skopje, 2Center of
Biomolecular Sciencies, Faculty of Pharmacy-Skopje, Skopje, Macedonia, The
Former Yugoslav Republic Of

Background: It is predicted that the inherited genetic background in the indi-
vidual patients with classical myeloproliferative neoplasm (MPN) influences the
disease susceptibility and the phenotype expression of the MPN. Recently,
several groups suggested that JAK2V617F positive MPN are acquired prefer-
entially on a specific constitutional germline JAK2 46/1 haplotype which is
tagged by the “C” allele of single nucleotide polymorphism (SNP)rs12343867
(C/T), and indicate the genetic basis for predisposition to MPN. But, subsequent
data, showed equal distribution of this SNP among JAK2V617F negative MPN,
indicating that it is a potential common inherited susceptibility factor for MPN.
Moreover, only few studies investigated the potential role of the JAK2 46/1 hap-
lotype at the MPN phenotype in context of the clinical presentation and the
complication of the diseases. 
Aims: In order to extend further those observations we conduct a retrospec-
tive study to assess the frequency of JAK2 46/1 haplotype in a group of patients
with MPN in comparison with population controls. Furthermore, we evaluate the
association of 46/1 with the JAK2V617F mutational status and the clinical char-
acteristics in the series of patients with MPN that were diagnosed and treated
at the University Clinic of hematology-Skopje, Republic of Macedonia. 
Methods: The study group consisted of 212 adult (>15 years) patients with
MPNs that were diagnosed and followed at our Institution. According to the
2008 WHO criteria 79 patients were classified as Polycythemia vera (PV), 95
as Essential thrombocythemia (ET), 10 as Myelofibrosis primaria (MP) and 28
were classified as atypical (a) MPNs.The 46/1 tag SNP rs12343867 (C/T) was
genotyped using the TaqMan SNP genotyping assay (Applied Biosystems, Fos-
ter City, CA, USA) according to the manufacturer’s instructions. The JAK2
V617F mutation was analyzed by fluorescent allele-specific PCR followed by
CE on ABI 310 Genetic analyzer .
Results: The incidence of 46/1-linked C allele was significantly higher in all
MPN entities [PRV (0.538), ET (0.437), MF (0,464), and in aMPN (0.55} in com-
parison with healthy controls (0.290) (P<0,01 for all comparisons); The fre-
quency of the JAK2V617F mutation ranged from 89%in PV, 67% in ET, 60% in
MP to _46,4% in the aMPN. The frequency of the JAK246/1 C allele was sig-
nificantly higher in the JAK2V617F positive patients with PV, MP and aMPN(
P<0,01 for all comparisons) except for ET patients, in which genotype distribu-
tions were similar among JAK2V617F positive and negative patients ( genotype:
CC 7/14%, CT 22/29% , TT 67/57%; C-allele frequency 41/43%; P=0,76). 
Correlations of the clinical features at diagnosis and long-term prognosis
between the two JAK2 46/1 different MPNs groups revealed comparability
regarding all tested parameters such as blood counts, NAP score, rate of throm-
botic and hemorrhagic complications, disease transformation and survival.
Summary / Conclusion: Our results confirmed latest observations that JAK2
46/1 haplotype is a susceptibility factor for developing ET independent of

haematologica | 2013; 98(s1) | 617

Stockholm, Sweden, June 13 – 16, 2013



JAK2V617F mutational status and does not further affect the clinical course and
prognosis of the disease .Our findings indicate that JAK2 46/1 haplotype pre-
dispose for development of MPN trough “the fertile ground hypothesis” which
suggest that cells that are carrying the haplotype gain selective advantages in
situations when oncogenic mutations occur.

B1555
GENETIC ABNORMALITIES IN DIAGNOSTICS OF BCR-ABL-NEGATIVE
MYELOPROLIFERATIVE NEOPLASMS
M Kozlovskaya1*, I Martynkevich1, E Petrova1, L Martynenko1, M Ivanova1, N
Cybakova1, S Gritsaev1, V Shuvaev1, K Abdulkadyrov1
1Russian Research Institute of Hematology and Transfusiology, Saint-Peters-
burg, Russian Federation

Background: Genetic mutations result in abmormalities of myelopoietic pro-
teins and lie in the basis of myeloproliferative neoplasms (MPNs) development
and its subsequent progression.
Aims: The aim of our study was to assess frequencies of JAK2, MPL mutations
and cytogenetic aberrations in patients with BCR-ABL-negative MPNs.
Methods: Blood samples from 547 patients with BCR-ABL negative MPNs
were selected. The investigated group included 203 cases of Polycythaemia
vera (PV), 102 cases of Essential thrombocythemia (ET), 102 cases of Primary
myelofibrosis (PMF) and 140 cases of Chronic myeloproliferative disease,
unclassified (CMPD-U). The average age of the patients group was 52 years
(18-80 years). The peak of the incidence of diseases was at the age between
50 and 60 years. Polymorphism of JAK2 (V617F) was defined by PCR-RFLP
assay. Mutations in exon 12 of JAK2 were detected by sequence analysis in
69 PV patients. Polymorphisms of MPL (W515L; W515K) were defined by
Realtime PCR in two replications in 44 ET patients and 51 patients with PMF.
Conventional cytogenetics of bone marrow (BM) with Chromosome banding
analyses were performed for 129 patients.
Results: The frequencies of JAK2 617F allele have been detected as follows:
99,0% (201/203) in PV, 56,4% (58/102) in ET and 49,7% (50/101) in PMF. The
frequency of 617F allele JAK2 in CMPD-U was8,6% (12 of 140 cases) and
confirmed MPN diagnosis for these 12 patients. The frequency of mutations in
exon 12 of JAK2 was2,9% (2/69) in group of patients with CMPD-U. The fre-
quencies of MPL 515L allele were2,3% (1/44) in ET and 2% (1/51) in PMF.
Cytogenetic analysis of the BM cells stratified 129 patients into different prog-
nostic groups. Normal karyotypes were defined in 85,3% cases (110 of 129).
Aberrant karyotypes were defined in 14,7% cases (19/129) and included3,9%
(5 cases) karyotypes with isolated chromosomal aberrations (del(20q), del(13q)
(favourable prognosis),6,2% (8 cases) karyotypes (intermediate risk), and4,7%
(6 cases) karyotypes with compelx karyotypes (unfavourable prognosis). Iso-
lated chromosomal aberrations which cause favourable prognosis were defined
reliably more often in PV cases than in PMF cases (р<0,0000). Moreover, the
frequency of the complex karyotypes was statistically higher in PMF cases as
compared to PV and ET cases (р<0,0000). 2 of 6 patients with complex kary-
otypes in karyotypes had transformation from MPN to AML.
Summary / Conclusion: Point mutations in JAK2 and MPL genes are specif-
ic markers for patients with BCR-ABL-negative MPNs. The integration of molec-
ular genetics with cytogenetics helps to stratify patients into different risk groups
and optimize treatment strategy.

Myeloproliferative neoplasms - Clinical

B1556
RECURRENT CEP85L-PDGFRB FUSION IN A PATIENT WITH A TRANSLO-
CATION T(5;6) AND AN IMATINIB-RESPONSIVE MYELOPROLIFERATIVE
NEOPLASM WITH EOSINOPHILIA 
N Winkelmann1,2*, C Hidalgo-Curtis1,3, K Waghorn1,3, J Score1,3, H Dickin-
son4, A Jack5, S Ali6, N Cross1,3
1Leukaemia Research Group , Wessex Regional Genetics Laboratory, Salis-
bury, United Kingdom, 2Klinik für Innere Medizin II , Universitätsklinikum Jena,
Jena, Germany, 3Faculty of Medicine, University of Southampton, Southamp-
ton, 4Cytogenetics Unit, St. James´s University Hospital, 5Haematological
Malignancy Diagnostic Service, St James’s University Hospital, Leeds, 6Hull
Royal Infirmary, Hull Royal Infirmary, Hull, United Kingdom

Background: Fusion genes involving the catalytic domain of tyrosine kinases
(TKs) play an important role in the pathogenesis of hematological malignan-
cies and solid tumors. In BCR-ABL1-negative myeloproliferative neoplasms
(MPNs) several different tyrosine kinase fusion events have been described,
most commonly involving the genes encoding the platelet-derived growth fac-
tor receptor alpha (PDGFRA) or beta (PDGFRB). Since the introduction of
small molecule kinase inhibitors, TK fusions have emerged as prime therapeu-
tic targets. Here, we present the case of a 45 year old male with persistent unex-
plained eosinophilia. A bone marrow aspirate and biopsy showed increased cel-
lularity with myeloid expansion and marked eosinophilia without signs of mon-
oclonality. Cytogenetic analysis on a bone marrow aspirate revealed a
46,XY,t(5;6)(q3?3;q2?2).
Aims: In this patient our objective was to investigate the underlying fusion
gene of his translocation t(5;6) and if possible use it as a molecular marker dur-
ing treatment.
Methods: Break apart FISH using previously described in house probes
demonstrated that PDGFRB at 5q33 was disrupted but ETV6-PDGFRB, the
most common fusion involving this gene, was not detected by RT-PCR.Stan-
dard Gold Taq Polymerase based PCRs were performed on cDNA and gDNA
extracted from peripheral blood leukocytes. Sanger Sequencing was performed
on cDNA and gDNA in forward and reverse. Peripheral blood samples were
received from this patient at 7 different time points before and after treatment.

Results: At the time of initial analysis no similar translocation had been report-
ed and therefore the diagnostic investigations suggested the likely presence
of a novel fusion involving PDGFRB and an unknown partner gene on chro-
mosome 6. Initial attempts at RACE-PCR were unsuccessful and hampered by
limited availability of suitable pre-treatment material. Subsequently, a novel
C6orf204-PDGFRB (now known as CEP85L-PDGFRB) fusion was reported in
a patient with T-cell acute lymphoblastic leukemia (T-ALL). Thus, we hypothe-
sized that our patient may harbour the same or similar genetic defect. For the
RT-PCR, a product was amplified from the patient with the t(5;6) but not con-
trols which upon sequencing revealed an in frame cDNA fusion between exon
11 of CEP85L and exon 12 of PDGFRB. For gDNA, Sequencing showed the
genomic fusion was between intron 12 of CEP85L and exonic sequence of
PDGFRB exon 11 (Figure 1).Five months after the start of imatinib treatment
neither the genomic nor the mRNA fusion was detectable by nested PCR or
RT-PCR. CEP85L-PDGFRB remained undetectable in all subsequent sam-
ples with a follow up of over 3 years. Imatinib was continued without interrup-
tion during this time The sensitivity of the PCR assay to detect the CEP85L-
PDGFRB-fusion gene was 10-4 .
Summary / Conclusion: Here, we report a recurrent CEP85L-PDGFRB fusion
in a patient with eosinophilia and an MPN. The fusion was confirmed by spe-
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cific amplification of the genomic breakpoints and reverse transcription poly-
merase chain reaction (PCR).The patient was treated with imatinib and
achieved hematologic and cytogenetic remission. Minimal residual disease
screening over 3 years with nested PCR failed to detect CEP85L-PDGFRB
mRNA or genomic DNA, confirming a long term molecular remission on ima-
tinib. In our view, the detection of the exact gene fusion is clinically relevant for
effective long term management of these neoplasms as it enables specific fol-
low up by sensitive molecular analysis.

B1557
CLINICAL SIGNIFICANCE OF IMMATURE PLATELET FRACTION IN BCR-
ABL1-NEGATIVE CHRONIC MYELOPROLIFERATIVE NEOPLASMS
N Vazzana1*, R Spadano1, S Di Zacomo2, G Rolandi3, A Dragani1
1Department of Hematology, Centre for Hemophilia and Rare Blood Disorders,
2Department of Transfusion Medicine, Molecular Biology Unit, 3Department of
Transfusion Medicine, Coagulation Unit, Pescara, Italy

Background: Platelet activation plays a pivotal role in the pathogenesis of
BCR-ABL1-negative myeloproliferative neoplasms (MPN)-associated throm-
bosis. Evidence is mounting to support a potential usefulness of immature
platelet fraction (IPF) measurement for vascular risk stratification in various
thrombotic disorders. 
Aims: The aim of this study was to characterize the clinical and laboratory
determinants of IPF in patients with BCR-ABL1-negative MPN. In addition, we
investigated the association between IPF and previous thrombosis.
Methods: One-hundred thirty-five patients have been studied. Sixty-one
patients (45.2%) had ET, 25 (18.5%) PV, and 21 (15.6%) MPN-U. Among the
28 (20.7%) patients with myelofibrosis, 25 patients had PMF, while 3 patients
had post-TE or post–PV myelofibrosis. Forty-eight patients had a history of
previous thrombotic event, including arterial thrombosis (n = 31), venous throm-
bosis (n = 14), or both (n = 3) events. Complete blood counts, including the
measurement of IPF were performed in whole blood by the fully automated
hematology analyzer XE-2100 (Sysmex).
Results: In patients on cytoreductive therapy but not in untreated patients,
IPF% was significantly higher in those with previous thrombosis than in non-
thrombotic patients [2.4 (1.7-3.4) vs. 3.3 (2.4-5.1) %, P=0.011]. Similarly, in
patients aged ≥ 60 years but not in younger patients, IPF% was significantly
higher in those with previous thrombosis than in nonthrombotic patients [2.6 (1.8
-3.7) vs. 3.6 (2.4 - 5.2)]. In the entire population, a significant inverse correla-
tion has been observed between platelet count and IPF% (Rho = - 0.23,
P=0.008). In addition, in non-PV patients, IPF% was not significantly different
between JAK2 V617F positive vs. negative patients. Multivariate logistic regres-
sion showed that only male gender (odds ratio, 3.3; 95% CI, 1.4 to 8.0; P=0.007)
and the upper tertile of IPF% (odds ratio, 3.7; 95% CI, 1.2 to 10.7; P=0.018)
are independently associated with a history of previous thrombosis, after adjust-
ing for age, hematocrit, white blood cell count, platelet count, cardiovascular risk
factors, underlining diagnosis, JAK2 mutational status and cytoreductive ther-
apy.
Summary / Conclusion: We found that increased platelet turnover, as reflect-
ed by high IPF%, is associated with a history of thrombotic events in patients
with MPN. In addition, our data support the hypothesis that current antithrom-
botic therapy might not specifically address this mechanism of thrombogene-
sis. New prospective studies are warranted to evaluate the usefulness of incor-
porating IPF% in risk stratification models to better identify patients at increased
risk for thrombotic complications and/or treatment failure.

B1558
DISEASE CHARACTERISTICS AND PERIPHERAL BLOOD CD34+ CELLS
IN IDIOPATHIC MYELOFIBROSIS
S Improta1, M Villa1*, A Gagliardi1, C Tommasino2, G Fossati2, L Mastrullo1
1U.O.C. Ematologia, 2U.O.C. Patologia Clinica, P.O. San Gennaro ASL Napoli
1 Centro, Napoli, Italy

Background: Idiopathic Myelofibrosis (IMF) is chronic myeloproliferative neo-
plasm characterized by constitutive mobilization of hematopoietic stem cells
(HSC) and progenitor cells (HPC) into the peripheral blood (PB). The interac-
tion between the chemokine CXCL12 and its receptor CXCR4 plays a pivotal
role in determining the trafficking of CD34+ cells between the bone marrow (BM)
and the PB. 
Aims: IMF is associated with downregulation of CXCR4 by CD34+ cells due
to epigenetic events. Altered gene expression was corroborated by the detec-
tion of abnormally high CD9 or CD164, and low CXCR4, membrane protein
expression in IMF CD34+ cells. Moreover, endothelial precursor cells
(CD34+/CD133+) are increased in the blood of a subset of patients with IMF,
and peripheral endothelial cells bear the same molecular markers as
hematopoietic cells, suggesting a primary role of pathological endothelial cells
in this disease.
Methods: We evaluated, by flow cytometry, the number of CD34 positive cells
in peripheral blood and the expression of CXCR4, CD9, CD117 and CD133 on
these cells. In our institution we are following 31 patients affected by IMF,
according to WHO criteria (M: 18, F: 13; median age: 57 years, range: 48-68

years). 
Results: In all patients, at diagnosis, we found a high count of CD34+ cells in
PB (greater than 15x106/l; median:2,4x106/l, range:1,8-3,2x106/l) compared
with normal controls and other Philadelphia-negative chronic myeloproliferative
neoplasms. In all cases CD34+ cells were negative for CXCR4 while express-
ing high intensity CD9. About 40% of CD34+ cells expressed CD133, while
20% expressed CD117 at low intensity. In no case was detected coexpression
of CD133 and CD117, suggesting a simultaneous presence of two distinct
hematopoietic progenitors, endothelial progenitors and myeloid progenitors.
We monitored every 6 months the phenotypic pattern of CD34+ cells, and after
36-48 months we observed an increase of myeloid precursors (CD34+/CD117+:
45,7%) compared with a reduction of endothelial precursors (CD34+/CD133+:
15,3%) in patients who showed clinical and laboratory signs of disease progres-
sion. 
Summary / Conclusion: By comparing these findings with other clinical data,
our results seem to confirm that, according to the natural history of disease from
an initial stage towards a fibrotic phase (pancytopenia and/or splenomegaly),
there was a change in PB CD34+ cells. Immunophenotypic profile of PB CD34+
cells is associated in IMF with patients’ clinical characteristics and may have
potential prognostic application.

B1559
THROMBOTIC CEREBRAL EVENTS IN ESSENTIAL THROMBOCYTHEMIA
C Cecchetti1*, A Aroldi1, M Riva1, E Pogliani1, E Elli1
1Hematology division, San Gerardo Hospital, Monza, Italy, Monza, Italy

Background: Patients with Essential Thrombocythemia (ET) are frequently
asymptomatic and many remain so. Symptomatic patients tend to present with
thrombotic manifestations in distinct locations. The thromboses are more com-
monly arterial than venous. The thrombotic cerebral events (TCE) are rare,
also if ET patients may present a wide spectrum of neurologic symptoms (NS)
at onset or during the course of the disease, secondary to microvascular
involvement
Aims: We retrospectively described CTE occurred in 310 patients affected by
ET referred in our centre from 1990 to 2012 in order to identify clinical and bio-
logical features associated to these complications
Methods: We analysed the incidence of TCE; in particular we evaluated the
prevalence of JAK2V617F mutation in this setting and the possible role of JAK2
mutation in the management of CTE
Results: 33/310 patients (10.6%) presented TCE. The average age of TCE
patients was 71 years, with prevalence of female sex (21 vs. 12 patients). Only
4 patients were high risk for 2 o more cardiovascular factors (hypertension,
diabetes, obesity, dyslipidemia, smoking, thrombophilia). 54,5% of patients
developed CTE before diagnosis of myeloproliferative neoplasm (MPN), with
a median time of 16 months of latent phase of myeloproliferative disease prior
to confirmed diagnosis of ET. Of the 22 TCE preceding diagnosis, 18 were arte-
rial events (8 transient ischemic attack, 9 strokes), only 2 events were venous
(2 ocular thrombosis). 7 patients (21,2%) developed CTE as presentation of dis-
ease. All these patients received anti-platelets treatment starting from throm-
botic event. At time of diagnosis, cytoreductive therapy, mainly with hydrox-
yurea, was started. Therefore, 11 patients (33,3%) developed TCE after diag-
nosis of ET, despite of anti-platelet and cytoreduction, with 15% of patients
(5/33) with recurrent neurological thrombosis. The blood count at diagnosis
and at time of TCE was similar, in particular no leucocytosis or extreme thom-
bocythemia were present. The median value of hematocrit, white blood cell
count and platelets at time of CTE were 41%, 7.720/mm3 and 650.000/mm3,
respectively. JAK2V617F mutation was evaluated in 30/33 patients, with sig-
nificant prevalence of JAK2 positive versus negative patients (83,3% vs.
16,7%). All patients with recurrent CTE were JAK2 mutated. Overall, 91% of
patients (30/33) are alive, with an average follow-up of 57,6 months 
Summary / Conclusion: we observed that 10,6% of ET patients presented
CTE, with high prevalence (75,7%) of cerebral events as first presentation at
time of diagnosis or as first sign of latent disease, for CTE antecedent to diag-
nosis. The majority of cerebral events were arterial. Mostly of patientswere
females and presented higher prevalence of JAK2V617F mutation. This may
lead to the fact that, in selected cases of CTE, where there is evidence of lab-
oratory signs suggestive of MPN, the detection of the JAK2V617F mutation pro-
vides an early diagnosis of MPN. Moreover, a subgroup of patients (33,3%)
developed CTE also after ET diagnosis and during antiplatelet and cytoreduc-
tive treatment, with high risk of thrombotic CTE recurrence (15%). This seems
to suggest that in this selected setting, an enhancement of thrombotic prophy-
laxis could be proposed, for example with association of cytoreduction and
anti-coagulant oral therapy, in presence of JAK2 mutation or other significant
cardiovascular factors or thrombophilia predisposition

B1560
CHARACTERIZATION OF DIFFERENT REGIMENS FOR INTRODUCING
SECOND-LINE ANAGRELIDE: RESULTS FROM A MULTICENTER STUDY
OF 177 PATIENTS IN FRANCE
J Rey1*, J Viallard2, K Keddad3, J Smith4, P Wilde4, J Kiladjian5
1Onco-Hematology, Paoli-Calmettes, Marseille, 2Service de Médecine Interne,
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Hôpital Haut-Lévêque, Bordeaux, 3Shire, Boulogne-Billancourt, France, 4Shire
Pharmaceuticals Ltd, Basingstoke, United Kingdom, 5Centre d’Investigation
Clinique, Hôpital Saint Louis et Université Paris7, Paris, France

Background: Anagrelide (ANA) is indicated in the EU for at-risk patients (pts)
with essential thrombocythemia (ET) and at least one of: >60 years; platelet
count >1000x109/L; history of thrombo-hemorrhagic events; in whom prior ther-
apy (PT) is not sufficiently effective or well tolerated. The Summary of Product
Characteristics (SPC) recommends starting ANA at 1.0mg/day, in two divided
doses and maintaining this dose for ≥1 week. Then the dose may be individu-
ally titrated to achieve the lowest effective dose required to reduce and/or main-
tain platelet count <600x109/L, ideally at 150–400x109/L. The dose increment
must not exceed 0.5mg/day per week and 2.5mg is the maximum single dose.
There is no recommendation on how to transition from PT to ANA.
Aims: This observational study (NCT01192347) aimed to identify switch modal-
ities used when introducing ANA and determine their influence on 6-month
(mo) outcomes (including efficacy, tolerability and maintenance on ANA at 6 mo)
in 44 clinical sites across France.
Methods: Pts were enrolled within 1 mo of switching to ANA; up to 1 mo of ret-
rospective data were collected. As this was a non-interventional study, dosing
schedule and follow-up visits were at the investigator’s discretion. Pts were fol-
lowed up for 6 mos. All relevant data were collected and recorded from pt
records at the end of the follow-up.
Results: In total, 177 pts were enrolled (safety set n=175), the majority were
female (62%) and aged >60 years (76%). Median age was 70 years. Median
baseline platelet count was 553x109/L. Intolerance to therapy (65%) and inef-
ficacy (41%) were the most frequent reasons for treatment switch (factors not
mutually exclusive). ANA starting doses ranged from 0.3–1.5mg/day. The
SPC�recommended starting dose was used most frequently (53%). However
a notable proportion of pts started on 0.5mg/day (41%). The median ANA dose
at study end was 1.5mg/day (range 0.3–4.0mg/day). The method of ANA intro-
duction was consistent with the SPC in 76% of pts. Almost all pts switched to
ANA from hydroxycarbamide (93%). Most pts discontinued PT before ANA was
introduced (66%; Group A). 22% discontinued PT after introduction of ANA
(Group B; 17% within the first mo [Subgroup B1] and 5% in the subsequent 5
mos [Subgroup B2]). A further 9% had not discontinued PT by the end of the
follow-up (Group C) and 5 pts (3%) were determined to have no PT. At the end
of the follow-up, 85% of pts were still continuing on ANA, Groups: A (82%), B1
(93%), B2 (100%), C (81%). 71% of pts achieved platelet responses, Groups:
A (67%), B1 (83%), B2 (100%), C (56%); 42% full response (<400x109/L) and
29% partial response (400–600x109/L or a reduction of ≥200x109/L). The medi-
an final platelet count was 412x109/L and the absolute median change from
baseline was -94.5x109/L. 75% of pts who received ANA in line with the SPC
achieved platelet response vs 54% of those not consistent with the SPC. 46%
pts reported adverse drug reactions (ADRs) all described in the SPC. The most
frequent were palpitations (13%), headache (11%), diarrhea 6% and asthenia
6%. 17% pts discontinued ANA due to ADRs (mainly palpitations or headache).
Summary / Conclusion: 85% of pts remained on ANA at the end of the 6-mo
follow-up. ANA was introduced using the SPC�recommended dosing sched-
ule in 76% of pts and 71% achieved platelet responses. Overall, ANA was well
tolerated and the most frequent adverse events were in line with the SPC.
Introducing ANA according to the SPC and subsequently withdrawing PT was
associated with the highest platelet response rates.
For the France Observatoire Xagrid (FOX) investigators.

B1561
RISK OF LIMPHOPROLIFERATIVE NEOPLASMS IN PATIENTS WITH
CHRONIC MYELOPROLIFERATIVE NEOPLASMS
S Cancio1*, G Soler1, J Miguel Torregrosa1, E Caparrós1, M Osma1, F Ortuño1,
G Luengo-Gil1, V Vicente1, F Ferrer-Marín1
1Hematology and Clinical Oncology, Hospital Universitario Morales Meseguer,
Murcia, Spain

Background: Over the last years, two large cohorts of patients have reported
that chronic myeloproliferative neoplasms (cMPN) patients have a significant-
ly higher risk of developing lymphoproliferative neoplasm (LPN) compared with
the general population [1,14% (22/1915) and1,34% (11/820), respectively
(Rumi, Haematologica 2011; Vannucchi, Cancer Epidemiol Biomarkers Prev
2009)]. In most cases, diagnosis of LPN was subsequent to the MPN one
(91%), and only in 3 cases (9%) the diagnosis of LPN was synchronic or pre-
vious to the MPN one. If any genetic susceptibility exists, a random order of
onset of the myeloid or lymphoid neoplasm should be expected. Authors of
these series attribute the low number of cMPN patients with a previous or con-
current LPN due to a more aggressive behavior of lymphoid neoplasms, so
these patients would die before cMPN develops. The molecular mechanisms
underline the predisposition of cMPN patients to develop a LPN is not known.
Aims: The aim of our study was to evaluate the frequency and time of onset
of LPN in patients with cMPN in our health area, and to investigate if specific
genetic marker for predisposition to cMPN may also contribute to the risk of
developing LPN.
Methods: All consecutive patients with newly diagnosed of cMPN in our unit
between 2000 and 2011 were included in this study. Among 155 cMPN cases,

92 (60%) were diagnosed of essential thrombocitemia (ET), 37 (24%) of
polycitemia vera (PV), 24 (15.5%) of myelofibrosis and 1 (0,5%) of systemic
mastocytosis (SM) by using WHO criteria. In addition to carry out JAK2V617F,
c-KIT (D816V) mutation analysis for the SM case, we performed mutational
screening of hotspots: CBL (exons 8 and 9), ASXL1 (exon 12), N/K-RAS (exons
1 and 2), IDH1/2 (exon 4), TP53 (exons 4-10) and complete coding regions for
RUNX1 and TET2. Mutation analysis was made by conventional Sanger
sequencing.
Results: Of the 155 patients included, 4 (2.6%) developed a LPN: in one of
them, LPN onset was 2 years before PV whereas in the other 3 patients (2 TE
and 1 SM), diagnosis of both neoplasms was simultaneous. All four cases were
men over 60 years. Distribution of LPN cases was as following: 2 cases of CLL,
both 0-A stage; 1 case of T-LGLL (TCR gamma/delta+), and 1 case of B-cuta-
neous non-Hodgkin lymphoma. This last patient was the only one who required
treatment (CHOP-R and radiotherapy), whereas the rest of the patients remain
in therapeutic abstention. In 2 of 3 patients with classic MPN, JAK2V617G
mutation was detected, whereas the patient with SM presented the c-KIT muta-
tion (D816V). We were not able to detect any additional mutation genes we had
evaluated in patients with both myeloid and lymphoid neoplasms.
Summary / Conclusion: Accordingly to previous studies, the risk of develop-
ing a LPN in patients with cMPN is greater in men than women and no corre-
lation with mutational status of JAK2 seems to underlie. By contrast, we did not
find a higher incidence of LPN between patients with cMPN over the time,
since in our series, both pathologies onset randomly or simultaneously, likely
because of the inclusion of LPN patients in early stages of the disease. Despite
not described in the two large serious listed above, SM may also be associate
rarely to LPN. Although we did not find any additional mutation other than well
known JAK2 V617F in classical MPN and c- KIT (D816V) in SM, we cannot
exclude that different genes other than JAK2V617F might favor the genetic
instability predisposing to both LPN and cMPN or that a mutator phenotype
exists in these cMPN patients.

B1562
SERIAL ANALYSIS OF GENOMIC ABERRATIONS IN DIFFERENT PHASE
OF PATIENTS WITH MYELOPROLIFERATIVE AND
MYELODYSPLASTIC/MYELOPROLIFERATIVE NEOPLASMS
C Hahm1,2, Y Mun3, C Seong3, W Chung1, J Huh1*
1Department of Laboratory Medicine, Ewha Womans University School of Med-
icine, 2Department of Laboratory Medicine, Eone Reference Laboratory,
3Department of Internal Medicine, Ewha Womans University School of Medi-
cine, Seoul, Korea, Republic Of

Background: Myeloproliferative neoplasm (MPN) and myelodysplastic/myelo-
proliferative neoplasm (MDS/MPN) may transform into secondary myelofibro-
sis (MF), and evolve into acute myeloid leukemia (AML), possibly preceded by
a myelodysplastic phase. Genetic mechanisms underlying disease progression
remain to be cleared, while chromosomal aberrations are relatively rare in the
chronic phase of MPN. 
Aims: The purpose of this study was to identify serial genomic aberrations
that are associated with disease progression in MPN and MDS/MPN, using
whole genome single nucleotide polymorphism based array (SNP-A), which
can detect cryptic aberrations or copy neutral loss of heterozygosity (CN-LOH).
Methods: We investigated serial genomic changes of MPN and MDS/MPN
patients in different phases of disease. The study group included 10 MPN and
4 MDS/MPN patients (7, polycythemia vera (PV);2, essential thrombocythemia
(ET);1, primary myelofibrosis;2, MDS/MPN-unclassifiable;1, chronic myelomono-
cytic leukemia;1, atypical CML). Median follow up time was 78 months (range
8-154). Whole genome SNP-A (SNP 6.0, Affymetrix, CA) based karyotyping
was performed according to manufacturer’s instruction. 
Results: Four patients (1 PV, 1 ET, 2 MDS/MPN-U) progressed to secondary
MF or AML. All PV patients except one developing to MF showed CN-LOH of
chromosome 9p at diagnosis and during follow up. One patient with PV devel-
oping to MF showed serial genomic changes by SNP-A; CN-LOH of 9p shown
at diagnosis changed to gain (copy number 3) of 9p after 18 months and then
additional lesions such as 1q gain and 6p deletion were accompanied at 100
months after diagnosis. Moreover, the copy number of 9p increased to four. One
ET patient developing to MF showed CN-LOH of 9p, 6q deletion and CN-LOH
of 14q at diagnosis and the same genomic changes showed during 106 months
follow up. In the other ET patient without disease progression, any genomic
aberrations were not found during 84 months. One MDS/MPN, unclassifiable
patient demonstrated chromosome 8 gain, 13q deletion and CN-LOH of 20q
at diagnosis and throughout follow-up and he progressed to AML at 14 months
after diagnosis. During blastic phase, the same previous aberrations were
detected and additional lesions such as 5q and 17p deletions were observed.
The other MDS/MPN, unclassifiable patient developing to MF showed normal
result by SNP-A during 94 months. 
Summary / Conclusion: This study suggests that disease progression from
chronic phase to secondary MF or AML is associated with genomic changes
that can be identified by SNP-A. 
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B1563
GENETIC ABNORMALITIES ASSOCIATED WITH THROMBOSIS IN
PATIENTS WITH PH-NEGATIVE CHRONIC MYELOPROLIFERATIVE NEO-
PLASMS
O Mishcheniuk1*, O Kostyukevich2, I Dmitrenko1, I Prokopenko1, V Sholoyko1,
S Klymenko1
1Hematology and Transplantology, National Research Center for Radiation
Medicine NAMS of Ukraine, 2Hematology, Center of Prophylactic and Clinical
Medicine, Kiev, Ukraine

Background: Given the fact that one of the main causes of death in Ph-neg-
ative chronic myeloproliferative neoplasms (CMPN) patients is thrombotic com-
plication, a consistent pattern of genetic abnormalities associated with throm-
bosis might be useful for polycythaemia vera (PV), thrombocythaemia (ET), and
primary myelofibrosis (PMF) patients risk assessment. 
Aims: The aim of this study was to check whether JAK2 V617F, factor V gene
G1691A (factor V Lieden, FVL) and G20210A prothrombin gene (PT) mutation
has the predictive value for thrombosis in patients with Ph-negative CMPN.
Methods: We examined clinical and molecular genetic parameters of 103 PV,
43 ET, 36 PMF patients, and 156 persons with transient myeloproliferative reac-
tions (TMR).
Results: Seven PMF patients (19%), 6 ET patients (14%), 32 PV patients
(32%) and 30 TMR individuals (19%) had at least one confirmed arterial and/or
venous thrombosis. In JAK2 V617F positive PMF patients thrombotic compli-
cation occurred more often than in PMF patients without mutation (6 of 18 vs.
1 of 18 patients, P=0.043). Relative risk of thrombosis in JAK2 V617F positive
PMF was 6.0 (95% CI=1.01-44.7; p˂0.05). Episodes of atypical thrombotic
complications manifested in 13 (28%) unselected Ph-negative CMPN patients
with thrombotic complication, 2 of them (4%) had both typical and atypical
thrombosis, all of these patients were JAK2 V617F positive. The FVL allele has
been detected in 3.3% of Ph-negative CMPN patients (6 of 182 cases) and in
7.7% (12 of 156) of TMR persons. The difference between groups was on the
border of statistical significance (P=0.07). The FVL mutation was detected in 3
of 38 Ph-negative CMPN patients with thrombotic event (7.9%) and in 3 patients
without thrombosis (2.9%, P=0.2). The separate analysis shown that the preva-
lence of FVL mutation was higher in PMF patients with thrombosis compared
to those without thrombotic episode (2 of 7 vs. 0 of 29 patients, P=0.03). The
prevalence of FVL mutation in PV patients did not differ between groups of
patients with and without thrombosis. The PT mutation has been detected in 3
(2.1%) of 142 Ph-negative CMPN patients. The prevalence of PT mutation was
higher in ET patients with thrombosis compared to patients without this com-
plication (2 of 6 vs. 0 of 37, P=0.02). Transient myeloproliferative reactions
patients with thrombotic episodes demonstrated a higher prevalence of FVL
mutation than those without thrombosis (6 of 30 vs. 6 of 126, p˂0.05). The FVL
mutation in TMR patients was associated with a 4.2-fold (95%, CI=1.46-12.06;
p˂0.05) increase of probability of having any thrombosis. Relative risk of venous
thrombosis was 5.6 (95% CI =1.79-17.28; p˂0.05) in carriers of FVL allele. The
PT mutation has been identified in 8 (5.1%) individuals with TMR. The preva-
lence of mutant allele was higher in TMR patients with thrombosis compared
to those without the thrombotic event (4 of 30 vs. 4 of 126, P=0.027). It was
found that individuals with PT mutation demonstrated a 4.1-fold (95% CI=1.09-
15.33, P<0.05) greater probability of having thrombosis. All FVL and PT muta-
tions detected in our study were heterozygous.
Summary / Conclusion: Our data confirm that JAK2 V617F mutation is the
predictor of thrombotic complication in Ph-negative CMPN and support the
assumption that FVL and PT heterozygous mutation might further increase the
risk of thrombosis in PMF and ET patients respectively.

B1564
HEMOGLOBINOPATHIA YPSILANTI – A RARE, BUT IMPORTANT DIFFER-
ENTIAL DIAGNOSIS TO POLYCYTHEMIA VERA
M Nygaard1,1*, J Petersen2, O Bjerrum1
1Dept Hematology , Rigshospitalet, Copenhagen , 2Dept Hematology , Herlev
Hospital, Herlev, Denmark

Background: Hemoglobin Ypsilanti is a rare high oxygen affinity hemoglobin
variant involving an amino acid substitution and is inherited autosomally dom-
inant. Due to the high oxygen affinity of hemoglobin Ypsilanti, hypoxia arises in
the tissues, and secondary erythrocytosis develops.  Before the inclusion of
JAK2/exon 12 mutations in the diagnostic criteria, a patient with erythrocytosis
could be difficult to diagnose properly with polycythemia vera (PV). The JAK2
mutation is present in more than 95% of patients with PV, and in the rest, a
mutation in exon 12 is almost always found. The number of patients with non-
clonal PV is therefore very low, but it is very important to obtain a correct diag-
nosis due to correct patient information and treatment strategy.
Aims: To highlight the importance of proper differential diagnostics in PV.
Methods: We present a case report of a mother and daughter who were ini-
tially diagnosed with PV.
Results: In 2003, the mother (age 51 years) was referred to the hematologi-
cal department due to a high hemoglobin (B-Hgb) level diagnosed during admis-
sion for a suspected transient cerebral ischemic attack. In 2007, her daughter
(age 24 years) was also referred due to a high B-Hgb level and a three week

history of headache. Neither had leukocytosis, thrombocytosis or hepato-
spleno-megaly. Chest X-rays and peripheral blood smears were normal. Bone
marrow biopsies showed hypercellularity and in the case of the mother, the
bone marrow examinations were interpreted in concordance with a myelopro-
liferative disorder. S-EPO was within normal range for both. EPO-stimulated
growth of erythroid colonies were normal in both patients. The JAK2/ and exon
12 analyses showed wild-type in both mother and daughter when these analy-
ses became available. The mother later developed pulmonary embolism after
immobilization following surgery. Both were treated with venesection regularly
according to guidelines for PV to a hct < 45 %, and being comfortable with this.
The mother also received anticoagulant therapy, first as acetylsalicylate and lat-
er warfarin after the pulmonary embolism. In 2012, a hemoglobin analysis by
β-globin gene sequencing was performed and both were heterozygous for the
mutation CD 99 G>T (Asp99Tyr), and therefore a carrier of the Hgb-variant
Ypsilanti. The regular venesection was stopped and B-Hgb allowed to increase
within normal. The daughter has given birth twice to apparently normal off-
springs.
Summary / Conclusion: The pursuit of a correct diagnosis is important - espe-
cially today where molecular biology offers the possibility of accurate diagno-
sis. Erythrocytosis due to high oxygen affinity hemoglobin is usually well toler-
ated in younger patients, but in elderly patients the risk of thrombosis is
increased. Standard venesection treatment with high oxygen affinity hemoglo-
binopathies may not be rational, since the high oxygen affinity causes tissue
hypoxia, if there is no compensatory erythrocytosis. Contrary to PV, the risk of
transformation to myelofibrosis or leukemia is not present, which has a great
impact psychologically. Furthermore, cytoreductive therapy with e.g. hydrox-
yurea or interferon-α is not indicated and may cause side effects, affecting qual-
ity of life negatively and may imply long-term complications.  It is important to
suspect high oxygen affinity hemoglobinopathy when there is a family history
of erythrocytosis and/or when young persons are affected; especially when no
apparent cause or clonal marker is identified. The finding of high oxygen affin-
ity hemoglobin is important, for patient information and optimal treatment strat-
egy.

B1565
THE PREVALENCE OF LEG ULCERS IN PATIENTS WITH MYELOPROLIF-
ERATIVE DISORDERS TREATED WITH HYDROXYUREA
H Poul1*, P Kessler1, E Drnkova2, I Zemanova2
1Department of hematology and transfusion medicine, 2Department of angiol-
ogy, Hospital Pelhřimov, Pelhřimov, Czech Republic

Background: Leg ulcers (LU) represent a common adverse side effect of long-
term hydroxyurea (HU) therapy, which is often neglected.
Aims: To describe the prevalence of LU in patients with myeloproliferative dis-
orders (MPD) treated with HU and association of LU with chronic venous insuf-
ficiency (CVI) and presence of JAK-2 (V617F) mutation.
Methods: 70 patients aged 39 to 89 years, 33 (47%) women and 37 (53%) men
treated with HU for MPD (polycytemia vera 34 (49%), essential thrombo-
cythemia 14 (20%), primary myelofibrosis 20 (29%), MPD unspecified 2 (2%).
The average duration of HU therapy was 6.66 years with the average HU dose
of 2325.8g per patient. JAK-2 (V617F) mutation was examined in 45 (64%)
patients; positive results were found in 31 (69%) cases. All patients were
assessed using the CEAP classification of CVI, including ultrasonography of
lower limb veins.
Results: CVI symptoms were found in 51 (73%) patients, 35 (50%) of them had
both lower limbs affected. LU developed in 16 (23%) patients during the peri-
od of HU treatment. In 11(69%) of them LU was associated with CVI, while in
6(38%) cases the ulcer affected the leg without CVI. (1 patient with ulcers of
both legs had only one limb with CVI). 19 patients without CVI were followed
for 19-870 (median 367) weeks and LU developed in 3 (15.8%) of them. 51
patients with CVI were followed for 20-933 (median 318) weeks and LU devel-
oped in 12 (23.6%) of them; the difference was not significant (P=0.4828). The
time to LU development was 10 to 547 (mean 233) weeks and 196 to 845
(mean 409) weeks in patients with CVI and without CVI, respectively; the dif-
ference was not significant (P=0.1495). The mean cumulative dose of HU
administered before LU development was 1848 (55 – 4817) g and 3831 (1635-
8648) g in patients with CVI and in patients without CVI, respectively; the dif-
ference was not significant (P=0.1931). The mean duration of HU therapy till
LU development was 257 (10-846) weeks in 7 patients with JAK-2 mutation and
313 (197-535) weeks in 3 patients without JAK-2 mutation. The mean cumula-
tive dose of HU administered was 2238 (57-8648) g and 3243 (1083-7011) g
in patients with JAK-2 mutation and in patients without mutation, respectively.
2 (18%) ulcers healed within 18 and 33 weeks during HU therapy. In 15 cases
HU therapy was stopped due to non-healing ulcers and an alternative therapy
was administered. 14 (93%) ulcers disappeared after discontinuation of HU
therapy, 1 patient died shortly after HU suspension. The average time from HU
discontinuation to healing of LU were 30 (8-73) weeks and 44 (5-121) weeks
in ulcers associated and non-associated with CVI, respectively; the difference
was not significant (P=0.5035). The average time of healing was 47 (8-121)
weeks and 9 (5-13) weeks in patients with JAK-2 mutation and in patients with-
out JAK-2 mutation, respectively.
Summary / Conclusion: LU is a common complication associated with HU
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therapy; its negative impact on quality of life is significant. The ulcers occur
more frequently in patients with CVI and JAK-2 mutation; however their preva-
lence in patients without CVI is not negligible. The role of HU in development
of LU is substantial and the discontinuation of HU therapy is required in most
patients.

B1566
THE ROLE OF HISTOLOGICAL FEATURES IN PATIENTS WITH 
POLICYTHAEMIA VERA
R Latagliata1*, M Breccia1, I Carmosino1, F Vozella1, A Romano1, C Montagna1,
A Salaroli1, A Serrao1, G Loglisci1, M Mancini1, A Tafuri1, G Alimena1
1Cellular Biotechnologies and Hematology, UNIVERSITÀ “LA SAPIENZA”,
Roma, Italy

Background: According to WHO revised classification, bone marrow biopsy
is no more needed in the diagnostic process of Policythaemia Vera (PV). How-
ever, it was widely used in the past years and is still performed in many PV
patients at baseline.
Aims: At present, very few data exist on the correlation between histological
features and patient follow-up.
Methods: To address this issue, we revised retrospectively the histological
features at baseline of 195 patients with PV [M/F 100/95, median age 58.4 yrs
(IQR 48.1 – 67.2), median Hb 18.4 g/dl (IQR 17.1 – 20.1), median Ht 56.6%
(IQR 53.0 – 61.8), median WBC 10.4 x 109/l (IQR 8.4 – 14.0), median PLTs 505
x 109/l (IQR 346 – 717)] observed at our Institution from 1/1982 to 12/2010.
Results: The following histological features were considered: bone marrow
fibrosis [grade 0 in 128 patients (65.6%) and grade > 0 in 67 patients (34.4%)],
number of megakaryocytes [normal in 34 patients (17.4%) and increased with
or without clusters in 161 patients (82.6%)], marrow cellularity [normal or
increased with erythroid hyperplasia in 152 patients (77.9%) and increased
with granulo-megakaryocytic hyperplasia in 43 patients (22.1%)], lymphoid
reactive infiltration [absent in 165 patients (84.6%) and present in 30 patients
(15.4%)]. The different histological features at baseline were compared with
thrombotic episodes during follow-up [reported in 45/195 patients (23.1%)],
evolution in myelofibrotic phase (MP) [21/195 patients (10.8%)], evolution in
blastic phase [15/195 patients (7.7%)] and overall survival. Marrow cellularity,
number of megakaryocytes and lymphoid infiltration did not show any signifi-
cant prognostic role: on the contrary, the presence of marrow fibrosis > grade
0 was associated with an increased occurrence of thrombotic episodes during
follow-up (P=0.020) and an increased rate of evolution in MP (P=0.040).
Summary / Conclusion: In conclusion, while the histological marrow evalua-
tion is not required for the diagnosis of PV, the recognition of fibrosis seems to
have a role in the prognostication of adverse events during follow-up and should
be evaluated at baseline. 

B1567
COMPARISON OF THE EXPRESSION CANCER-TESTES (CT) ANTIGEN
PROFILES IN CML AND POLYCYTHEMIA VERA (PV).
V Misyurin1*, A Misyurin1,2,3, M Sokolova4, A Krutov1, L Kesaeva1, I Soldato-
va1, E Misyurina1, A Mastchan5, S Rumyantsev5, A Rumyantsev5, A Barysh-
nikov2
1Lab for Molecular Oncology and Genetic Engineering, Federal Research and
Clinical Centre of Pediatric Hematology, Oncology and Immunology, 2N.N.
Blokhin Russian Cancer Research Center, 3GeneTechnology LLC, 4Research
Center for Hematology, 5Federal Research and Clinical Centre of Pediatric
Hematology, Oncology and Immunology, Moscow, Russian Federation

Background: Since 1951 when W. Dameshek supposed closed interrelation
within the group of myeloproliferative syndromes many things had happened
and it turned out that CML differs from other similar diseases by presence of
Ph-chromosome and BCR-ABL gene and that Jak2 V617F and a few other
mutations are the molecular hallmarks of PV, ET and IMF. Nevertheless, all
these diseases in some features are still quite similar notwithstanding our igno-
rance about exact causes of this similarity. Cancer-testis (CT) antigens almost
universally express in different malignancies varying in frequency and intensi-
ty of expression of particular members of CT antigen family. We have sup-
posed that CT antigen expression profiles may explain or at least further high-
light molecular similarity and/or difference between CML and Ph-negative Jak2
V617F-positive chronic myelogenouse disorder (CMD).
Aims: To perform gene expression profiling of a number of CT antigens in
CML and Jak2 V617F-positive polycythemia vera (PV).
Methods: In this study we used RQ PCR to analyze and compare mRNA
expression of CT antigens SP17, GAGE1, HAGE, NY-ESO1, MAGE1, PASD1,
SCP, SEMG, SLLP1, SPANXA, SSX1 and PRAME in blood cells. Quantitative
analysis of expression level cancer-testis antigens was carried out relatively
using the expression of a housekeeping gene ABL as endogenous control to
compensate for irregular cell numbers.
Results: In blood of CML chronic phase (CP) primary pts (N=36) we observed
HAGE1, SLLP1, SPANXA and PRAME gene expression with frequencies of
61,1% (22/36), 36,1% (13/36),2,8% (1/36) and8,3% (3/36), respectively. In case
of Jak2 V617F-positive PV pts (N=33) we observed only HAGE1 (63,6%,

21/33), SLLP1 (84,8%, 28/33) and PRAME (12,1%, 4/33) gene expression. In
contrast to CP of CML, expression frequency of SLLP1 and PRAME in PV
samples was higher (84,8% and 12,1% against 36,1% and8,3%). Expression
rate of HAGE gene in both diseases was generally similar (61,1% and 63,6%).
Expression level of genes found in CP of CML did not differ significantly to
compare with PV. We did not find mRNA expression both in CP of CML and
PV: SP17, GAGE1, NY-ESO1, MAGE1, PASD1, SCP1, SEMG and SSX1. In
AP&BC of CML we have observed additional expression of CT22 (14,4%, 1/7),
MAGE1 (14,4%, 1/7) and GAGE1 (14,4%, 1/7) (Fig.1).
Summary / Conclusion: Our data suggest obvious similarity of CT expression
profiles of CP of CML and Jak2 V617F-positive PV. This finding reflects clini-
cal relation being observed among these two leukemias. Both CP of CML and
PV differ in CT expression profile from CML in AP&BC.

B1568
EFFICACY OF PEGYLATED INTERFERON IN MYELO-PROLIFERATIVE
DISORDERS
S Mc Guckin1*, J Westwood1, J Lambert1, M Scully1
1Haematology, University College London hospital, London, United Kingdom

Background: Pegylated Interferon (Pegasus) is an alternative treatment for
patients with myelo-proliferative disorders (MPD), including polycythaemia vera
(PV) and essential thrombocytosis (ET).
Aims: Review efficacy of Pegylated Interferon in Myeloproliferative Disorders.
Methods: We reviewed the use of Pegasus in 13 patients with MPDs (ET=10,
PV=3) at a single institution over a 13 month period; 7/10 ET and 3/3 PV
patients were JAK 2 V617F positive.
Results: 10/13 switched from existing therapies including Hydroxcarbamide,
Anagrelide and 3x/week Interferon.We recorded: reasons for switching to Pega-
sus, starting dose, dose alterations, and any significant side-effects (including
derangement in LFTs). Time to response was determined from sequential
platelet/haematocrit readings. 5/13 patients (3 ET and 2 PV) commenced week-
ly Pegasus as a single therapy, of which 3 (all ET) were treatment naïve. The
remaining 8 patients all had existing therapies withdrawn following initiation of
Pegasus, completing the bridging period over 1 to 7 weeks. 1 ET patient
remains on Hydroxycarbamide alongside Pegasus. Reasons for switching to
Pegasus included: ease of weekly administration (n=2), planning to or being
pregnant (n=4), side-effects of existing therapy (n=3), lower limb ulceration
(n=1), non-response to current therapies (n=3). Prior to commencement of
Pegasus, baseline median platelet count was 387 x10�/L (range of 173 –
1065x10�/L). Median platelet counts were 413 (124-889x109/L) at 1 month and
355 (109-740 x109/L) at 3 months after starting therapy. Doses ranged from
45µg every 2 weeks to 135µg/week. Within the PV group, there was no change
in median haematocrit between baseline (0.50), 1 month (0.48) and 3 months
(0.49). No reported side effects were noted, although 2/13 patients had a mean
ALT rise of >90IU/L from baseline, following initiation of therapy.
Summary / Conclusion: Pegylated IFN appears a safe alternative approach
in MPD therapy with prompt and sustained control of laboratory parameters.

B1569
HYPEREOSINOPHILIC SYNDROME: DIAGNOSTICS AND THERAPY. SIN-
GLE CENTRE EXPERIENCE
I Nemchenko1*, A Turkina1, E Chelysheva1, G Gusarova1, A Misiurin2, L Kesae-
va2, A Kovrigina3, E Semenova3, E Domracheva4
1Scientific Advisory Department of Chemotherapy of Myeloproliferative Disor-
ders, Hematology Research Centre, 2Molecular Genetics Laboratory
“Genotechnology”, 3Department of Pathohystology, 4Cytogenetical laboratory,
Moscow, Russian Federation

Background: Hypereosinophilic syndrome (HES) is a group of rare diseases
with persistent eosinophilia >1.5x10/L and organ imparement. It may be оf non-
neoplastic or neoplastic origin. If the cause of eosinophilia is not found the

622 | haematologica | 2013; 98(s1)

18th Congress of the European Hematology Association



HES is considered as idiopathic (IHES).
Aims: to represent our experience in diagnostic and therapy of myeloprolifer-
ative diseases (MPD) with eosinophilia and IHES with signs of MPD (myelopro-
liferative variant of IHES).
Methods: from 1985 to 2012 years there were 96 patients with HES followed
up in our centre. The ratio of male and female was 72:24 and the median age
was 38 (17 – 70). Diagnostic steps were directed to verify diseases with primary
and secondary eosinophilia. 
For the proof of the clonal MPD existence standard cytogenetic study and, from
the 2003 year, the polymerase chain reaction (PCR) with FIP1L1-PDGFRA and
ETV6-PDGFRB primers were applied. 
Results: reactive eosinophilia was proved in 16% (14/96) cases: adrenal
hemangiopericytoma – 1; multifocal liver damage unknown origin disappeared
without cure –1, allergic reaction – 1; autoimmune diseases –8, T-cell lym-
phomas – 3. It is important to point that the first three cases of eosinophilia could
be established postfactum only. The standard cytogenetic study was done in
80 and PCR was done in 61 rest cases of HES. Different chromosomal aber-
rations were found by G-banding only in 8% of cases (6/80) whereas PCR
could prove clonality in 50% (30/61) of cases with HES. In most cases the
FIP1L1-PDGFRA – gene expression was found (28/30). All the rest cases of
HES with unestablished cause of eosinophilia were considered as idiopathic.
In 19/46 cases there were signs of myeloproliferation and the syndrome was
interpreted as myeloproliferative variant of HES. The therapy of clonal MPDs
and myeloproliferative variant of HES included schemes with different cytosta-
tics, alpha-interferon, hydroxyurea. From the 2003 we began to use imatinib at
a dose 100-400 mg o.d. Complete hematologic response (CHR) was received
only on imatinib and alpha-interferon. The effectiveness of imatinib was 87%
(20/23) in cases PDGFRA- and PDGFRB-positive and 36% (4/11) in cases
where PCR was negative or not done. In 14 of 15 cases the complete molec-
ular response was received too. At a therapy with alpha-interferon CHR was
received in 3 of 7 cases (43%). Neither chemotherapy no hydroxyurea allowed
to get any sustained and prolonged result.
Summary / Conclusion: About 1/3 of HES cases are represented by clonal
MPD to verify which a special methods such as PCR or FISH are required. In
a small percent of HES the association eosinophilia with some diseases can
be confirmed only after resolution of symptoms. If the target therapy is nonsuf-
ficient the possibilities of conservative therapy are limited. For the young
patients is reasonable to conduct bone marrow transplantation. 

B1570
USING MYELOPROLIFERATIVE NEOPLASM SYMPTOM ASSESSMENT
FORM (MPN-SAF) TO EVALUATE QUALITY OF LIFE FOR PATIENTS WITH
ESSENTIAL THROMBOCYTHEMIA IN QATAR
M Yassin1*, H Elayoubi1, r kamzoul1, N Eldewik2
1Hematology/BMT, National centre for cancer care and research, 2qatar med-
ical genetic centre, HMC, Doha, Qatar

Background: Myeloproliferative neoplasms (MPNs), that is, essential throm-
bocythemia (ET), polycythemia vera (PV), and myelofibrosis (MF) can lead to
significant morbidity and mortality among affected patients. Specifically can be
predisposed to thrombohemorrhagic events and vascular complications.pro-
gressive cytopenias, constitutional symptoms, cachexia , splenomegaly, and
risk of blastic transformation
Aims: Symptomatic burden in (MPNs) is present in most of MPN patients we
sought to use broadly applicable instrument (MPN-SAF) to assess symptoms
in (ET) among populations of Qatar.
Methods: Using the MF-SAF as a base instrument, we added several key addi-
tional symptoms previously identified as present in all subtypes of MPNs includ-
ing headaches, loss of concentration, dizziness, extremity tingling,
insomnia,sexual problems and mood changes on a 0 (absent) to 10 (worst-
imaginable) scale. The MPN-SAF was administered jointly with the EORTC-
QLQ-C30 as the co-validation instrument using prospective cohorts in Qatar
(Patients referred to National Centre for Cancer Care and Research).
Results: 123 MPN-SAF surveys were administered (English (45%), Arabic
(55%) , 78 ET patients were JAK 2 V617F positive and 45patients were JAK2
V617F negative) an average of 3.6 years from their MPN diagnosis. Participants
were of, age range (22 – 58 years) and gender (52% female) characteristic of
disease. Prior hemorrhage (10%) and thrombosis (25%) 78% of patients cur-
rently received cytoreductive therapy. 19 items assessed in the MPN-SAF
demonstrated consistently that the most common symptoms were decreased
quality of life (93%), fatigue (84%), insomnia (65%), sad mood (65%), and sex-
uality problems (62%). The least common symptoms (<50% prevalence) were
fevers (15%), weight loss (10%), abdominal pain (23%), cough (34%),
headache (50%), and bone pain (48%) Interestingly, night sweats (present in
58%) The majority found the MPN-SAF easy to understand (90%) and
“addressed most of my MPN symptoms” (93%). Comparison to EORTC-QLQ-
C30: Strong correlations existed between individual items represented on both
the MPN-SAF and the EORTC-QLQC30 including pain, fatigue, appetite and
insomnia (all P<0. 001). Additionally key symptomatic elements were highly
correlated with the EORTC QLQ-C30 functional subscales. Comparison to
Physician Perceptions: Comparison of the results of the MPN-SAF to enrolling
physicians’ blinded opinion of patients symptoms (7 assessed - night sweats,

fevers, fatigue, weight loss,and bone pain) showed excellent correlation with
corresponding patients’ responses (all P<0. 001). Serial MPN-SAF: Pearson
correlations indicate that most MPN-SAF items are well correlated (r >0.5, P<.
001) upon repeat survey administration. Items characteristic of advanced dis-
ease, including weight loss, fever, and cough displayed lower Pearson corre-
lations (r=0. 46, –0. 08, and 0. 38 respectively)
Summary / Conclusion: MPN-SAF is comprehensive and reliable instrument
which is available in multiple languages (including Arabic and English) to eval-
uate MPN-associated symptoms. The MPN-SAF is recommended as a uni-
form symptom assessment tool for MPN patient 

NB these data are part of project Sponsored by QNRF NPRP 4-471-31-48.

B1571
PREGNANCY MANAGEMENT AND OUTCOMES IN WOMEN WITH MYELO-
PROLIFERATIVE DISEASES
E Polushkina1*, R Shmakov1, M Sokolova2, N Khoroshko2
1Obstetric Physiological Department, Federal State Budget Institution Research
Center for Obstetrics, Gynecology and Perinatology Health Ministry of Russia,
2Scientific Advisory Department of myeloproliferative disorders, Federal State
Budgetary Institution Hematology Research Center of Health Ministry of Rus-
sia, Moscow, Russian Federation

Background: Myeloproliferative diseases (MPD) rarely occur in women of
reproductive age. But in recent years it becomes more often that young women
suffer from these diseases. The appearance of new drugs and therapeutic
strategies provides good results in survival rate and life prognosis for patients.
All this requires special options for management of pregnancy in women with
MPD.
Aims: To develop the protocol of preconception planning and pregnancy man-
agement and to evaluate pregnancy outcomes and complications in women
with MPD.
Methods: Retrospectively we have analyzed 41pregnancies in 21 women
(group 1) who did not receive a special treatment of MPD. The prospective
group (group 2) included 46 women who were treated according to our algo-
rithm. Our trial included women with main MPD: essential thrombocythemia,
polycythemia vera, primary myelofibrosis. Pregnancy management included
examination of blood cell count and hemostasis system twice a month, besides
this the inherited trombophylia testing, lupus anticoagulant, homocystein level,
antiphospholipid syndrome diagnostics and hematologic examination including
trepanobiopsy and JAK2V617F mutation. Besides thorough laboratory exami-
nation our protocol of pregnancy planning and management included cytore-
ductive therapy, antiaggregants, low-molecular-weight heparin, plasmaphere-
sis, vitamins of group B. For the cytoreductive therapy we prescribed Interfer-
on alfa which is the safest option in preconception planning and pregnancy
management for women with MPD.
Results: Medical abortion was made in 3 (7,3 %) women, spontaneous mis-
carriages occurred in 65,8% in group 1 without special treatment. First and
second trimester spontaneous abortions prevailed among all the miscarriages
– 15 (36,6%) cases, stillbirth occurred in 10 (24,4%) cases. Preterm labor were
in 14,6 % pregnancies, full-term delivery occurred in 17,1% of cases. Medical
abortion was made in 2 (4,3%) women of group 2. Spontaneous miscarriages
occurred only in4,5% in the group of women who were treated according to our
protocol (2 pregnancies). Five (10,9%) pregnancies ended preterm, while 37
(80,4%) labor were fill-term (P=0,000001, OR – 0,07; 95% C.I.: 0,018;0,232).
Pregnancy was uncomplicated in 2 (15,4%) and 14 (33,3%) cases in 1 and 2
groups respectively. The most often pregnancy complications were threatening
miscarriage - 10 (76,9%) and 22 (52,4%) cases, anemia – 4 (30,8%) and 13
(31%) in 1 and 2 groups respectively. Placental insufficiency complicated 30,8%
pregnancies including intrauterine growth retardation (IUGR) in 2 cases in group
1. Although all pregnancies in group 2 were carefully observed and treated
11,2% of them were complicated by placental isufficiency with IUGR in 3
(10,3%) cases.
Summary / Conclusion: Thus pregnancy losses in women suffering from MPD
occur in 65,8% without special treatment and complications of pregnancy – in
84,6% cases. The development of protocol for preconception planning and
pregnancy management resulted in considerable decrease in miscarriages
to4,5% (P=0,000005, OR – 24,2; 95% C.I.:4,8;225,9) and a tendency of lower-
ing of pregnancy complications to 66,7% (P=0,5).

B1573
COMMON COMMUNITY INFECTIONS AND THEIR ASSOCIATION WITH
MYELOID MALIGNANCIES
G Titmarsh1*, M McMullin2, C McShane1, M Clarke1, E Engels3, L Anderson1
1Centre for Public Health, Queen’s University, 2CCRCB, Belfast, United King-
dom, 3National Cancer Institute, Bethesda, United States

Background: Antigenic stimulation precedes many haematological malignan-
cies. Limited evidence suggests that community acquired infections may
increase risk of acute myeloid leukaemia (AML) and myelodysplastic syndrome
(MDS). However, associations between community infections and chronic
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myeloid leukaemia (CML) and myeloproliferative neoplasms (MPNs) have not
been investigated. 
Aims: Using the SEER-Medicare database, fourteen common community
acquired infections were compared between myeloid malignancy patients AML
(n=8,489) and CML (n=3,626) diagnosed 1991-2005; MDS (n=3,072) and MPN
(n=2,001) diagnosed 2001-2005) and controls (200,000 for AML/CML and
97,681 for MDS/MPN patients).
Methods: Odds ratios (ORs) and 95% confidence intervals were obtained
using polytomous logistical regression with adjustment for gender, age and
year of diagnosis/selection. Multiple comparisons were considered using Bon-
ferroni correction and significant associations analysed over select time peri-
ods. 
Results: Respiratory tract infections, including bronchitis (ORs 1.20, 1.25),
influenza (ORs 1.16, 1.41), pharyngitis (ORs 1.13, 1.22), pneumonia (ORs
1.28, 1.52), sinusitis (ORs 1.23, 1.25) were associated with AML and MDS,
respectively. Cystitis (ORs 1.13, 1.26), cellulitis (ORs 1.31, 1.51) and herpes
zoster (ORs 1.18, 1.31) were associated with both AML and MDS respective-
ly while gastroenteritis (OR 1.38) was only associated with MDS. Bronchitis (OR
1.21), pneumonia (ORs 1.49), cellulitis (ORs 1.43) and sinusitis (OR 1.19) were
associated with CML while cellulitis (OR 1.34) was the only infection associat-
ed with MPNs. Claims for most infections occurred 31-72 months preceding
diagnosis although several remained significant >72 months preceding diag-
nosis. 
Summary / Conclusion: Stronger associations between community acquired
infections and AML/MDS were observed compared to CML/MPNs indicating
that chronic antigenic stimulation may be important in the malignant transfor-
mation of immature blood cells of myeloid lineage. 

B1574
INTERLEUKIN-8 LEVELS IN ESSENTIAL THROMBOCYTHEMIA: CLONAL
OR INFLAMMATORY TRIGGER?
E Cacciola1*, A Cipolla1, E Di Francesco1, E Seria1, M Torre1, R Cacciola1
1Clinical and Molecular Biomedicine, Institute of Haemostasis, Catania, Italy

Background: The patients with essential thrombocythemia (ET) overproduce
proinflammatory cytokines known to promote the hematopoiesis, such as inter-
leukin-8 (IL-8). The JAK2V617F mutation expressing cells are featured by an
inherited hypersensitivity to cytokine stimulation.
Aims: Therefore, we evaluated platelets, red blood cell (RBC), haemoglobin
(Hb) concentration, hematocrit (HCT) and white blood cell (WBC), as myelo-
proliferative markers, fibrinogen (Fg) and C-reactive protein (CRP), as inflam-
matory indicators, JAK2V617F mutation and IL-8.
Methods: We recruited 50 patients with ET who fulfilled WHO criteria. Their
mean duration of disease was 10 years (range, 5-20 years). Of 50 ET patients,
25 were JAK2V17F mutated (11 males and 14 females, mean age 59 years)
and 25 were JAK2V617F WT (9 males and 16 females, mean age 58 years).
All patients were on aspirin.
Results: The JAK2 mutated patients had higher platelets, RBC, Hb, HCT and
WBC (909±253x109/L, 5.42±7x106/L, 15.2±1.7 g/dl, 46±4%, 11±2.7x109/L)
than JAK2 WT patients (753±129x109/L, 5±7x106/L, 12±2 g/dl, 39±3%, 7±
1.5x109/L) (P=0.009, P=0.001, p <.0001, p <.0001, p <.0001), whereas the
JAK2 WT patients had higher Fg and CRP (414±3 mg/dl and 6±1 mg/L) than
JAK2 mutated patients (286±37 mg/dl and 0.8±1 mg/L) (p <. 0001 and p
<.0001, respectively). The JAK2 mutated patients and JAK2 WT patients had
elevated IL-8 (274±158 pg/ml and 222±90 pg/ml, respectively).
Summary / Conclusion: On basis of these results it is conceivable that IL-8
may represent the clonal or inflammatory counterpart in mutated and WT
patients, respectively. Hence, IL-8 may be an unfavourable prognostic index in
mutated ET patients.r

B1575
PRIMARY MYELOFIBROSIS – A SURVEY BASED ON THE 20-YEARS’
EXPERIENCE OF A SINGLE CENTER
V Shuvaev1*, A Abdulkadyrova1, V Udaleva1, R Golovchenko1, I Zotova1, I Mar-
tynkevich1, L Martynenko1, M Ivanova1, N Cybakova1, E Petrova1, M
Kozlovskaya1, M Fominykh1, K Abdulkadyrov1
1Russian Research Institute of Hematology and Transfusiology, Saint-Peters-
burg, Russian Federation

Background: As a result of advances in decryption of molecular mechanisms
of pathogenesis and invention of target drugs, the chronic myeloproliferative
diseases including primary myelofibrosis (PMF) undergo the renaissance of
interest nowadays. The information about historical control is needed to assess
potential effect and additional costs of new diagnostic and therapeutic technolo-
gies.
Aims: The objective of our study was to review the experience of PMF diag-
nostic and treatment in our center for the past twenty years.
Methods: Our institution has a primary hematological outpatient department
which works for about a half of Saint-Petersburg city inhabitants – that is about
2.4 million people.We reviewed patients’ charts to obtain information about
incidence, symptoms, diagnostic test results, treatment options and relation-

ship to prognostic factors. Statistical methods included descriptive and Kaplan-
Meyer method with log-rank test for survival comparisons in Statistica 7.0 pack-
age.

Results: Since 1993 to 2012 there were 296 newly diagnosed PMF patients
in our center. This yields stable incidence varied from 0.76 to 1.56 with mean
of 1.06 new patient per 100 000 inhabitants per year. The age interval was
between 16 to 83 years with median of 62 years. The gender ratio was nearly
2:1 as female:male (192 females and 104 males).The most prevalent symp-
toms of disease were: splenomegaly (71.4%), constitutional symptoms (fever,
night sweats, weight loss) (33.3%), thrombosis 25.4%, portal hypertension
(5.1%) with esophageal variceal bleeding (1.6%). The most common lab abnor-
malities were leukocytosis (80%), thrombocytosis (69.5%), anemia (39.3%),
and thrombocytopenia (10.2%). Bone marrow fibrosis as histological findings
as grade 0 (prefibrotic stage) were noted in 26.7%, grade 1 in 20%, grade 2 in
29.2% and grade 3 in 24.2% of patients. Cytogenetic banding analyses were
performed in 76 cases. Normal karyotype was revealed in 72.4% cases, no
mytoses had been obtained in 7.9%. Cytogenetic abnormalities were in 19.7%
patients with trisomy 8 and complex karyotype as most frequent (13.3% of
whole clonal abnormalities for each). JAK2V617F was detected in 50 of 101
(49.7%) examined patients. In addition MPLW515L mutation was revealed in
1 patient. The results of stratification by IPSS/DIPSS+ risk score were the fol-
lowing: low-risk 27.0%/25.7%, intermediate-I - 38.4%/35.9%, intermediate-II –
14.3%/26.0%, high-risk – 20.3%/12.4%. Patients were treated mainly with
hydroxycarbamide monotherapy or in combination with other drugs in 81.9%
cases, interferon was used in 21.0%, glucocorticoids were used in 11.1%
patients. Overall 10-years survival of patients was 44.4% with median of 7.6
years. Blastic transformation occurred in 5.7% patients with median time to
blast crisis as of 5.1 years. Overall survival highly significantly influenced by risk
stratification as IPSS and DIPSS+. Survival curves according DIPSS+ groups
are presented in fig.1.
Summary / Conclusion: PMF is one of the most common hematological malig-
nancies with reduced life duration. Risk stratification systems had high predic-
tive value. Introduction of innovative drugs should be evaluated in comparison
with historical control.

B1576
100 MG WEEKLY IMATINIB MAINTENANCE THERAPY IS SUFFICIENT TO
SUSTAIN THE MOLECULAR RESPONSE IN PATIENTS WITH CHRONIC
EOSINOPHILIC LEUKEMIA
W Prejzner1*, A Leszczynska1, A Hellmann1
1Department of Hematology and Transplantology, Medical University of Gdan-
sk, Gdansk, Poland

Background: CEL is a rare myeloproliferative neoplasm with prominent
eosinophilia and presence of a FIP1L1- PDGFRA gene. This fusion gene is
much more sensitive to imatinib than BCR-ABL gene, and usually a dose of 100
mg daily is sufficient to achieve response to therapy and molecular remission
in most of CEL patient. This imatinib dose is used in induction and maintenance
therapy. 
Aims: Is the imatinib dose of 100mg weekly sufficient to maintain molecular
remission in patinets with CEL?
Methods: 5 patients were diagnosed at the Department of Hematology and
Transplantology Medical University of Gdansk. All patients are male and diag-
nosed was confirm by the presence of FIP1L1-PDGFRA gene detected by the
PCR. The median age at diagnosis was 47 ( range 39-64) . At the diagnosis
median number of WBC was 16 G/L ( 10,3-29 G/L) and median eosinophils
count was 9,2 G/l (5,36-12,0 G/l). Spleen was enlarged ( palpable below costal
margin ) in 3 of 5 patients. 
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Results: The normalization of eosinophils was achieved at the 25 days ( mean
value) after starting of induction imatinib therapy. Duration of induction therapy
was at least 3 months Confirmation of complete molecular response was per-
formed 3-12 months after starting the imatinib therapy. After normalization of
eosinophils count and achieving of molecular response maintance therapy was
started ( imatinib 100 mg weekly). Confirmatory blood count was performed
every 3 months and molecular analysis was performed every 6-12 months. All
performed blood count showed normal eosinophils count and nested PCR was
negative for the FIP1L1/ PDGFRA gene during maintenance therapy in all
patients. 
Summary / Conclusion: As the maintenance therapy, imatinib 100mg week-
ly is effective to sustain the molecular remission in patients with diagnosed
CEL.

B1577
A RETROSPECTIVE ANALYSIS ON THE IMPACT OF PROGNSOTIC FAC-
TORS IN 362 PATIENTS WITH PRIMARY MYELOFIBROSIS FOLLOWED IN
THE LAZIO REGION DURING A 20 YEARS FOLLOW-UP PERIOD
S Mecarocci1*, A Rago1, R Latagliata2, A Andriani2, M Cedrone2, L Annino2, A
Spadea2, M Breccia2, M Montanaro2, N Villivà2, S Crescenzi2, R Porrini2, E
Montefusco2, M De Muro2, G Avvisati2, F Spirito2, A Bagnato2, G Alimena2, G
Cimino1
1Sapienza University, latina, 2On Behalf of the Gruppo Laziale SMPC, Ph1
neg, roma, Italy

Background: Primary myelofibrosis (PMF) is a rare chronic myeloproliferative
disorders characterized by a heterogeneous clinical presentation, a relatively
shortened survival and a propensity to develop acute myeloid leukemia (i.e.
blast phase). 
Aims: To correlate the clinic-biologic features at presentation with risk of blast
phase evolution, we retrospectively collected the clinical records of 362 patients
followed in 12 hematologic units of the Latium region and diagnosed between
1981 and 2010.
Methods: Diagnosis was made according to the criteria accepted at the time
when the patient was diagnosed. Two hundred-nine (65%) patients were males,
153 females (38%) (M/F= 1.4). Patients mean age was 67 years. Hb < 10 g/dl
was present in 85/274 (31%) of patients. Eigtheen/270 (6.6%) patients pre-
sented a WBC count >25 x 109/L. The presence of Jak2V617F mutation was
checked in 143 patients. However, only 83 patients had JAK2 V617 mutation
assessed within 1 year from diagnosis. Among these 83 patients 51 (61%)
were JA2V617F-positive. 224 (62%) patients received conventional chemo-
therapies.
Results: At time of analysis, 180 patients were alive, 137 dead and 45 lost to
follow-up. With a median follow-up of 48.4 months (range: 1-252) the actuari-
al survival rates at5, 10 and 20 years were 70%, 35 % and 22%, respectively.
Forty-two of 362 patient (11.6%) progressed to a blast phase after a median
time from diagnosis of 92 months (range: 2-250 months) for a cumulative inci-
dence rate of 13%, 28% and 28% at5, 10 and 20 years, respectively. At univari-
ate and multivariate analyses only Hb < 10 gr/dl and presence of blasts (>1%)
resulted the only independent prognostic factors significantly affecting the blast
phase occurrence. JAK2 V617F did not impact on progression to blast phase.
A score system combining these two factors (score 0= none; score 1= 1 of the
2 factors; score 2 = both factors) significantly discriminate patients at high,
intermediate and low risk of evolution to blast phase (Figure 1). 
Summary / Conclusion: In conclusion, our retrospective analysis on a large
series of patients demonstrates that progression to blast phase of PMF patients
may be predicted by a score system that includes anemia and presence of
blasts. These latter are easily and worldwide detectable parameters able to
help risk stratification and decision making for PMF patients, an issue that has
became extremely relevant in light of the forthcoming availability of the new tar-
geted drugs.

B1578
THE ASSOCIATION BETWEEN JAK2 46/1 HAPLOTYPE AND SUSCEPTI-
BILITY TO MYELOPROLIFERATIVE NEOPLASMS
J Ouyang1*, X Feng1, M Zhou1
1Hematology, the DrumTower Hospital of Nanjing University Medical School
Nanjing China, Nanjing, China

Aims: To investigate wether JAK2 46/1 haplotype was the genetic susceptibil-
ity gene for MPN patients and the relationship between JAK2V617F and 46/1
haplotype.
Methods: MALDI-TOF MS was used to analyze two tag SNPs (rs10974944,
rs12343867) of JAK2 46/1 haplotype in 77 MPN patients with known
JAK2V617F status and 92 healthy persons as control. 
Results: The 46/1 haplotype in genotype distribution between the two groups
had a statistically significant difference (P <0.05); Individuals carrying at least
one variant allele, compared with the wild-type individuals, had an significant-
ly increased risk of MPN by 2.31 times[the OR (95% CI) were 2.31 (1.21-4.39)
and 2.31 (1.2-4.47)];While the MPN risk of people carrying the variant homozy-
gotes was increased by 7-9 times[the OR (95% CI) were 7.54 (2.27-24.99) and

8.9 (2.69-29.42)]. Genotype distribution difference between the JAK2 V617F-
negative group and positive group was statistically significant (P <0.05). The
V617F-negative group and control group did not exist a statistically significant
difference (P> 0.05),while the distribution between the JAK2 V617F-positive
group and control group had a significant difference (P <0.05). The test of
peripheral blood cell levels by single factor analysis of variance showed that the
average blood cell levels of patients with 46/1 haplotype mutation compared
with that of wild-type patients, white blood cells increased significantly
(11.5608/11.5008 vs. 15.3108/16.3779, P <0.05) while neither hemoglobin nor
platelet levels between two groups had a significant difference (P> 0.05).
Summary / Conclusion: Our results indicate that the 46/1 haplotype mutation
contributes significantly to the occurrence of MPN in populations in Nanjing
region of China.

B1579
PRIMARY AUTOIMMUNE MYELOFIBROSIS: REPORT OF TWO CASES
N Bru1*, R Vallansot1, C Talarn1, M Cervera1, R Aguinaco1, T Gimenez1, J Do
Nascimento1, L Sisinni1, L Calvente1, L Escoda1
1Haematology, Hospital Universitari Joan XXIII, Tarragona, Spain

Background: Primary Autoimmune Myelofibrosis (PAIMF) is a rare disease
characterized by pancytopenia, mild leukoerythroblastosis, isolated serological
immune abnormalities and no splenomegaly. Differential diagnosis include idio-
pathic myelofibrosis, immune myelofibrosis associated with other disorders,
particularly sistemic lupus erythematous (SLE) and secondary myelofibrosis.
Aims: To describe clinical features, diagnosis and outcome of two patients with
PAIMF at our institution.
Results: Case 1. A 53 year old female with no relevant medical history was
admitted because of several weeks of progressive asthenia and pancytopenia.
Isolated bruising in the legs were present and no splenomegaly was found. The
haemogram showed leukocytes 3.3 x109/L (ANC 1.2x109/L), Hb 10.5g/dL, Hct
29%, Platelets 42x109/L. The immune panel revealed positive anti-nuclear anti-
bodies 1/40 in a mottled pattern and polyclonal hipergammaglobulinemia. JAK-
2(V617F) was negative. Paroxysmal nocturnal hemoglobinuria (PNH) was ruled
out by flow cytometry. Bone marrow trephine biopsy showed normal morphol-
ogy and distribution of haematological lineages with megakaryocytes precur-
sors surrounded by reticulinic fibrosis. Methylprednisolone at 1 mg/kg/d was ini-
tiated with a rapid improvement of clinical symptoms, reaching normal haema-
tological values within 4 weeks of treatment. Prednisone was discontinued after
4 months and the patient remained asymptomatic, with normal haemogram
until last follow up, 14 months after treatment discontinuation.
Case2. A 76 year old female with a history of hypertension and diabetes melli-
tus was admitted because of constitutional symptoms and pancytopenia. At
physical examination she was pale with no splenomegaly. The haemogram
showed leukocytes 2.61x109/L (ANC 1x109/L with Dhöle bodies and mild leuko-
erythroblastosis), Hb 6g/dL, Hct 19%, Platelets 94x109/L. The immune panel
revealed positive anti-nuclear antibodies 1/40 in a mottled pattern. JAK-
2(V617F) was negative and PNH was ruled out by flow cytometry. Bone mar-
row aspiration was dry tap and trephine biopsy showed hypercelularity with
isolated groups of small megakaryocytes and areas of reticulinic fibrosis.
Methylprednisolone at 1 mg/kg/d was initiated with rapid improvement of clini-
cal symptoms, reaching normal haematological values within 3 weeks. After 2
months treatment was discontinued and the patient remained asymptomatic
with normal haemogram until last follow up 5 months after treatment discontin-
uation.
Summary / Conclusion: PAIMF is an infrequent and benign disease that
should be distinguished from other disorders having myelofibrosis. The main
difference with idiopathic myelofibrosis is mild leukoeritroblastosis without
marked teardrop poikilocytosis in peripheral blood, lack of clustered or atypical
megakaryocites in bone marrow and absence of splenomegaly. PAIMF should
also be distinguished from myelofibrosis associated with immune disorders,
mainly SLE. In cases of co-existing SLE or other immune disorders, combined
immunosuppressive agents are usually necessary. Due to the excellent
response to corticosteroid therapy, empirical treatment should be considered
to patients with atypical myelofibrosis.

B1580
CLINICAL-BIOLOGICAL CHARACTERISTICS AND RISK FACTORS ASSO-
CIATED TO PROGRESSION IN A SERIES OF MYELOFIBROSIS PATIENTS
IN A SINGLE CENTER: VALIDATION OF DIPPS-PLUS PROGNOSIS MOD-
EL
S Cancio1*, J Torregrosa1, F Ortuño1, A Jerez1, G Ortuño2, Vi Vicente1, F Fer-
rer-Marín1
1Hematology and Clinical Oncology, Hospital Universitario Morales Meseguer,
2Pathology Department, Hospital Universitario Reina Sofía, Murcia, Spain

Background: Identification of myelofibrosis (MF) patients with expected short-
er survival is important for appropriate decision making. For risk stratification,
it is recommended to use International Prognostic Scoring System (IPSS) at
diagnosis and Dynamic-IPSS (DIPSS) anytime during the disease course.
Marked inter-patient variability within IPSS and DIPSS risk groups has been
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observed, suggesting a potential role of other risk factors. Incorporation of 3
other factors into the DIPSS-plus scoring system was based on single institu-
tion data, which warrant further validation. 
Aims: The aim of this study was to analyze the factors associated to disease
progression and evaluate whether the new DIPSS-plus prognosis model can
be validated in our independent dataset.

Methods: All patients consecutively diagnosed in our center of MF according
to WHO criteria since 2000 were eligible. Clinical-biological characteristics at
presentation and complications during evolution were registered. Based on
EUMNET criteria, progression was defined as appearance of constitutional
symptoms; or, decrease of Hb ≥ 20 g/L, transfusion requirement for non-trans-
fusion-dependent patients, or increase ≥ 50% of transfusion requirement; or,
substantial increase of spleen size; or leukemic transformation. Association
between progression and factors at presentation such as grading of bone mar-
row fibrosis, splenomegaly, LDH, Jak2V617F, circulating CD34+ cells in periph-
eral blood (PB), unfavorable cytogenetic (CG), anemia, constitutional symp-
toms, DIPPS and DIPPS-plus risk scale were evaluated by Χ2 test. Progres-
sion free survival (PFS) and overall survival (OS) analysis was carried out with
the Kaplan-Meier method. The log-rank test and Cox regression were applied
for univariate and multivariate analysis, respectively.
Results: 26 patients were included. Patients´ characteristics at presentation
are shown in Table 1. CG analysis were available in 23 cases: standard risk in
87% of the evaluable cases (normal: n=15; del 20q: n=3; del 13q: n=2) and
unfavorable risk in the other 13% (+8: n= 2; -5: n=1). Almost 80% of the patients
were treated with hydroxyurea and 69% (18/26) did not have any complication.
The other 8 patients had different complications including new thrombotic (n=2)
or hemorrhagic (n=5) events, infections (n=1), other neoplasms (n=1) or pro-
gression (n=5, 2 because of leukemic transformation and the other 3 because
of marrow failure). Two factors associated to disease progression: constitution-
al symptoms (P=0.01) and CD34+ cells in PB (174±100/uL vs 79±90/uL,
P=0.08). PFS was 88 months (range 72-103). Due to sample size, we grouped
patients in two groups for DIPPS-Plus: Low+Intermediate (Int)-1 vs Int-2+High
Risk. Applied at the time of diagnosis, DIPPS-Plus was predictive of PFS
(105±4 in low/Int-1 vs 69±13 months in Int-2/high risk, P=0.01). Univariate
analysis of the weight of each variable in DIPPS-Plus showed that constitution-
al symptoms, leukocytosis >25x109/L and transfusion requirement are predic-
tive of shorter PFS. In the multivariate analysis, however, only the presence of
constitutional symptoms and leukocytosis >25x109/L bordered statistical sig-
nificance. OS was 76 months (range 57-96). An association between risk
increases in the DIPPS-Plus model and decrease in OS (91, 86, 74 y 34 months
for low, int-1, int-2 and high risk respectively) was observed.
Summary / Conclusion: Our data suggest that DIPSS-plus prognosis model
can classify patients into categories with a different PFS, when applied either
at diagnosis or throughout disease evolution.

B1581
TWO CASES OF JAK2 V617F-NEGATIVE PV WITH THE N542-Z543DEL
MUTATION IN JAK2 12TH EXON.
L Galán1*, J Nieto1, F De La Fuente Gonzalo1, P Gradilla1, F Fernández1, A Vil-
legas1,2, M Zarzuela1, E Mandly1, S Redondo1, H Saccomani1, J Vázquez
Paganini1, G Gómez1, J Mediavilla1
1Hematology, Hospital Clínico San Carlos, 2on behalf of Spanish Erithropathol-
ogy Group, Madrid, Spain

Background: The discovery of V617F mutation in Janus kinase gene (JAK2)
revolutionized the classification and diagnosis of BCR/ABL-negative chronic
myeloproliferative disorders (BCR/ABL- CMPDs), which includes polycythemia

vera (PV), essential thrombocytosis (ET) and primary myelofibrosis (MF). Nev-
ertheless, in a great number of cases, these pathologies exist in absence of
this mutation, so it must be other alterations related with their origin and devel-
opment. It has been demonstrated that mutations in 12th exon of JAK2 are
involved in the PV development. Until date, 37 different mutations has been
found in the adjacent region to pseudokinase domain of JAK2 (JH2), all of
them curses with a PV phenotype similar to that caused by JAK2 V617F muta-
tion.
Aims: Description of two cases of JAK2 V617F-negative PV with a mutation
(n542-z543del) in JAK2 12th exon.
Methods: We studied 29 patients diagnosed as PV according to the WHO cri-
teria (2008). Hematological data were obtained with a hematologic counter
(Coulter LH750).

To determinate the presence of the JAK2 V627F mutation a PCR-ARMS was
performed with DNA from whole blood obtained by manual methods (salting
out). In some cases in which the mutation was not found, due to clinical evi-
dences (like low erythropoietin levels), we sequenced JAK2 12th exon, using
the same biological source, but employing an automatic method for the extrac-
tion (Biorobot EZ1). Automatic sequencing was performed following the sup-
plier’s instructions in an ABI PRISM® 3100 Genetic Analizer sistem.
Results: From all cases studied, 23 of them (79.3%) showed the JAK2 V627F
mutation, 2 (6.9%) carries alterations in the 12th exon of the same gene (in both
cases, the n542-z543del deletion in heterocygotic state, previously described
by Scott et al. 2007) and in 4 cases (13.8%) any of the mutations studied were
found. Clinical features of these patients are summarized in the attached table;
they shown middle age at diagnosis (35-50 years), low erythropoietin (EPO)
levels, hemoglobin (Hb), hematocrit (Ht) and erythrocyte count (RBC) values
over the normal range but no splenomegaly neither thrombotic events.
Summary / Conclusion: The 86,2% of patients diagnosed as PV carried muta-
tions in JAK2 (23 V617F + 2 n542-z543del). Both mutations affect the function
of JH2 domain, which loses their regulatory function on the catalytic domain,
being constitutively active and over activate their related molecular pathways.
This explains, at least in part, the features of the disease. 
So, is not strange that the phenotype caused by both mutations was similar but,
in cases with exon12 mutations, the age at diagnosis was lower and the hema-
tological parameters a little higher (with predominant erythrocytosis). These
data are consistent with those founded in the literature.
Furthermore, there are four cases where mutations studied were not found, but
showing a clear PV phenotype (so, it must be caused also by other molecular
alterations in JAK2 or other genes). These facts show that other mutations in
adition to JAK2 V617F, even if minorities should have a great importance in
CMPDs. That might explain phenotypic differences between patients and forms
of the disease (PV, ET, MF) and their implications in the clinical, diagnosis and
treatment of the CMPDs must be studied more deeply.

B1582
PHILADELPHIA CHROMOSOME - NEGATIVE MYELOPROLIFERATIVE
DISEASES AND GASTROINTESTINAL BLEEDINGS
E Simonovic1*, L Macukanovic/Golubovic2, M Mirjana1, V Colic1
1Internal, General Hospital Leskovac, Leskovac, 2Internal, Clinic of Haematol-
ogy, Nis, Serbia

Background: Philadelphia chromosome-negative chronic myeloproliferative
diseases (CMPD) are a group of malignant clonal diseases of hematopoietic
stem cells, which are characterized by an overgrowth of one or more blood lines
with normal or nearly normal maturation of those cells in the bone marrow and
extramedullary hematopoietic organs. In dependence on the dominating type
of cells, morphological and clinical characteristics, we include in this group the
following diseases: 1) Polycythemia vera (PV); 2) Agnogenic myeloid metapla-
sia with myelofibrosis or idiopathic myelofibrosis (IMF); 3) Essential thrombo-
cythaemia (ET); 4) Myeloproliferative diseases that cannot be classified (MPS).
Aims: The aim of the paper is to determine what is the incidence of gastroin-
testinal bleedings in patients with chronic myeloproliferative disorders.
Methods: The investigation included 155 patients of both sexes aged between
17 and 83 years with a diagnosis of CMPD. Patients with a diagnosis of CMPD
are divided into four groups. We used methods of clinical examination, labora-
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tory tests, ultrasound examination of the abdominal organs and esophagogas-
troduodenoscopy and rectosigmoidoscopy.
Results: Gastrointestinal symptoms (nausea, urge to vomit, abdominal pain,
feeling of satiety) were found in 36.99% of patients with CMPD. The highest per-
centage of gastrointestinal symptoms was observed in patients with IMF
(46.15%), while in the other group recorded percentage was significantly less,
but not statistically significant. The presence of various forms of gastrointesti-
nal bleeding (melena, hematochezia, hematemesis) were observed in less than
one fifth of patients with CMPD (19.18%). The highest percentage of bleeding
was originating from the proximal gastrointestinal tract (80.2%), as a result of
gastric and duodenal ulcers. Only 18.8% of bleedings were from the distal part
of the gastrointestinal tract. In groups with PV, ET, between 30 and 40% of
patients were with ulcer disease that was significantly higher in comparison to
those with IMF and MPS (p <0.001). The highest percentage was in patients
with PV, and immediately after them are those with ET. Patients with PV had
an increased incidence of peptic ulcer disease, caused by the thrombosis of
small arteries in the mucous membrane of the stomach and intestines, the
effects of gastric juice, which is almost always hyperacid in those patients,
basophilia and hyperhistaminemia.
Summary / Conclusion: Our investigations have shown an increased inci-
dence of gastrointestinal bleedings in patients with true polycythemia, but also
a significantly higher incidence of those complications in patients with essen-
tial thrombocythemia.

B1583
USE OF RADIO-ACTIVE PHOSPHORUS (P 32) IN THE MANAGEMENT OF
POLYCYTHAEMIA RUBRA VERA (PRV) AND PRIMARY THROMBO-
CYTHAEMIA (ET) IN EAST KENT UNIVERSITY HOSPITALS NHS TRUST
(EKUFHT) UK (01/01/2008 – 31/12/
S Alhassan1*, I Dharmasena1, j lindsay1, c pocock1, r senthiraman1, g shabo2
1Haematology, 2Nuclear Mdicine, East Kent University Foundation Hospitals
NHS Trust, Canterbury, United Kingdom

Background: : As per the British Committee for Standardisation of Haematol-
ogy (BCSH) guidelines for ET and PRV published in 2010 and 2005 respec-
tively, P32 therapy is effective in controlling blood counts with few acute side
effects. The usual dose is 150-300MBq, and can be repeated after 3 months.
The use of P32 is recommended as second line therapy in those who are old-
er than 70 years who fail to respond to or are intolerant of the first line therapy
(hydroxycarbamide). P32, the radioactive isotope of Phosphorous, had long
been successfully used in treatment of myeloproliferative disease, namely PRV
and ET. It is a pure beta emitting radionuclide with a physical half-life of 14.3
days, given intravenously or orally in aqueous solution. It is actively incorporat-
ed into the nucleic acids of rapidly proliferating cells, thus suppressing hyper-
proliferative cell lines rather than eradicating them. Early side-effects of tran-
sient leucopoenia and thrombocytopenia are observed. The late potential for
leukaemogenicity is a risk but its incidence is comparable to that associated with
the chemotherapeutic agents commonly used in management of these condi-
tions. (EANM procedure guideline for 32P phosphate treatment of myeloprolif-
erative diseases; Eur J Nucl Med Mol Imaging (2007)34:1324-27)
Aims: To audit the efficacy of radio-active phosphorus(P32) in the management
of PRV and ET and the impact on the haematology out-patient clinic case-load
in EKUFHT.
Methods: Data regarding the total number of episodes, Sex and Age group was
collected via the Patient Administration System (PAS) of EKUFH NHS Trust.
Data regarding the original diagnosis and outcome was collected from the
APEX system used in the pathology department of EKHUFHT and from outpa-
tient clinic letters. Response was assessed using the following criteria: Com-
plete Response (CR) = HCT < 0.450 + Platelet count <600X109/L at 3-6 months
post P32 injection + Not on any cytotoxic drugs OR venesection OR Interfer-
on-alpha OR Anagrelide + being considered for discharge from clinic; Partial
Response (PR) = reduced dose of cytotoxic therapy OR reduced frequency of
venesections OR on Anagrelide/Interferon alpha (alone/in combination).No
Response (NR) = No change in management plan.
Results: Between 01/01/2008 – 31/12/2012 there were 43 episodes (21
male/22 female) of usage of radio-active phosphorus (P32) in EKHUFT (23
(53.5%) episodes for treatment of PRV and 20 (46.5%) episodes for treatment
of ET). 25 (58.1%) episodes were CR, 8 (18.6%) were PR and 10 (23.3%)
were NR. This led to 18 episodes of discharge from the haematology out-patient
clinics (41.9% of the total episodes).
Summary / Conclusion: Radio-active phosphorus (P32) is an effective modal-
ity of treatment for those over 70 years of age with a diagnosis of PRV or ET,
which reduces/abolishes outpatient clinic attendance; thus contributing to
improved quality of life.

B1584
2 CASES OF IDIOPATHIC HYPEREOSINOPHILIC SYNDROME: A RARE
DISORDER WITH SEVERE THROMBOHAEMORRHAGIC COMPLICATIONS
N Prasannan1*, A Soultati1, C Harrison1, T Yeghen2, D Radia1
1Haematology, Guys and St Thomas Hospital, United Kingdom, 2Haematol-
ogy, Lewisham Hospital NHS Trust, London, United Kingdom
Background: Idiopathic hypereosinophilic syndrome (HES) is a rare diagno-
sis with a poor prognosis. Management of HES is challenging due to hetero-
geneous clinical presentation. Complications include haemorrhage, thrombo-
sis, multi-organ failure, rapid clinical deterioration and death. Thromboses can
vary from ischemic colitis, sinus thrombosis to DIC and TTP (Ohguchi
,2009).There is an urgent need to control the eosinophil count and prevent
thrombosis and haemorrhage. Conventional treatment includes steroids,
hydroxycarbamide and interferon-alpha. Several case reports document the
utility of cytotoxic agents such as AraC either alone or in combination.
Aims: We describe two cases of HES with eosinophil counts > 100x109/L high-
lighting diagnostic and management challenges.
Methods: CASE 1: 60 year old female on rivaroxaban thromboprophylaxis
post knee replacement presented with swelling and discolouration of her right
leg. Ultrasound Doppler was negative for a deep vein thrombosis. DVT was
excluded and intramuscular bleed was diagnosed, rivaroxaban was stopped.
FBC was Hb 7.6g/dl, WCC 7.5x109/L, eosinophils 0.3x109/L and platelets
265x109/L. She was readmitted the following week with exertional
dyspnoea.FBC now Hb 10.5g/dl, WCC 100x109/L (Eo 83x109/L). Prednisolone
100mg and heparin anticoagulation commenced for suspected drug- related
hypereosinophilic syndrome. BM: mature eosinophilic hyperplasia with normal
maturation. Cytogenetics and FIPILI-PDGFRA status negative. Within 24 hours
she developed acute onset right hand weakness and CT/MRI imaging sug-
gested transverse sinus thrombosis. Hydroxycarbamide was started,
eosinophils remained high. 4 days later, acute confusion occurred. WCC was
134 x109/L (Eo 118x109/L). AraC 20mg bid normalised eosinophil counts with-
in a week. However falling GCS and hypoxia developed. Repeat CT confirmed
multiple cerebral infarcts with small haemorrhages, and anticoagulation dis-
continued. 7 days later a myocardial infarction occurred and neutropenic sep-
sis with acute eosinophilic lung disease. Multi-organ failure progressed with fur-
ther acute cerebral events leading to signs of brainstem infarction/bleed and the
patient died a few days later. CASE 2: 55 year old male admitted with headache,
flu-like symptoms and bilateral purpuric rash. WCC 16.4x109/L,mild neutrophil-
ia and anaemia. CT revealed hepatosplenomegaly, mediastinal lymphadenopa-
thy and adrenal mass. Investigations for vasculitis and infective causes were
excluded. The rash progressed WCC 69x109/L, Eo 39x109/L, BM: reactive
eosinophilia, no evidence of CML/MPN. Commenced prednisolone for suspect-
ed vasculitis. Extension of his rash, ulcers and pneumonia occurred with WCC
184x109/L, Eo69.9x109/L. Methylprednisolone and broad spectrum antibiotics
were initiated. He developed ascites and coagulopathy. Repeat BM consistent
with HES, commenced Hydroxycarbamide, but continued to deteriorate with
confusion, progressive MRSA pneumonia needing ventilation. Interferon alpha
was not effective. Neurological progression with unilateral weakness; CT: mul-
tiple cerebral infarctions, ground glass shadowing in lungs and bronchial lavage
revealed eosinophilic infiltrate. AraC 10mg bid controlled the eosinophil count.
Ventilation was required for 7 weeks and on-going Hydroxycarbamide and inter-
feron alpha. He was discharged for intensive rehabilitation and continues to
improve.
Results: As above
Summary / Conclusion: Our cases illustrate diagnostic and management
challenges; rapid disease course reinforces the need to urgently control the
counts to minimise the thrombo-haemorrhagic complications. Early use of AraC
seems an effective cytoreductive agent in HES with extreme eosinophilia.
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B1585
SINGLE-AGENT LENALIDOMIDE IS EFFECTIVE FOR TRANSFUSION
INDIPENDENCE IN A PATIENT WITH REFRACTORY ANEMIA WITH RING
SIDEROBLASTS, THROMBOCYTOSIS AND JAK2 (V617F) 
I Nichele1*, M Ruggeri1, F Rodeghiero1
1S. Bortolo Hospital, Vicenza, Italy, Vicenza, Italy

Background: Refractory anemia with ring sideroblasts associated with marked
thrombocytosis (RARS-T) is a rare myelodysplastic/myeloproliferative disorder,
that has been proposed as a provisonal entity in the 2001 and 2008 WHO clas-
sification. JAK2-V617F has been shown in the majority of these patients. The
clinical course of RARS-T could be better than that of RARS and worse than
that of essential thrombocythemia; however, the clinical and therapeutic expe-
rience with such cases is limited, due to the rarity of this disease. Lenalidomide
is effective in patients with myelodysplastic syndromes with or without the
del(5q) cytogenetic abnormality to reach transfusion independence, while no
efficacy data of Lenalidomide are available in essential thrombocythemia to
reduce platelet count. The efficacy of single-agent lenalidomide in RARS-T
has been recently reported in one report (two patients described). 
Aims: We report here the clinical outcome of Lenalidomide in the treatment of
one patient with RARS-T and JAK2 V617F.
Methods: A 58-year-old caucasian man was admitted at our hospital in Sep-
tember 2006 for anemia (Hb 9.8 g/dL) and thrombocytosis (platelet count: 1163
x109/L). The bone marrow showed approximately 80% cellularity, increased
atypical megacaryocytes with often lobulated nuclei and erythroid dysplasia
with 30% ring sideroblasts. Cytogenetic analysis showed a normal karyotype,
FISH examination was negative, while PCR revealed the presence of JAK2
V617F; a diagnosis of RARS-T associated to JAK2 mutation was made. Due
to increase platelets count (1340x109/L), hydroxyurea was started after 11
months from diagnosis, with worsening of anemia (Hb 9.6 g/dL pre-therapy to
8.3 g/dL after three months of cytoreduction). Mild steroid therapy (prednisone
10 mg/day for 16 months) showed a transient efficacy while treatment with
recombinant erytropoietin (30.000 units/weekly) was no successful. Thus, blood
red cells transfusion treatment was started, after 40 months from diagnosis.
Because of a high transfusion needs (2 units every months), Lenalidomide 10
mg daily for 21 days consecutive was started after 48 months from diagnosis
and Hydroxyurea was concurrently interrupted. 
Results: After 3 cycles of lenalidomide, anemia improved (Hb 9 g/dL) and the
platelet count decreased to 700 x 109/L.
After 6 cycles, the hemoglobin level reached a stable value at > 9 g/dL without
need of blood red cell transfusion and the platelet count reached the stable val-
ue of 500-600 x 109 /L.
Currently, the patient successfully continues 21 days-cycles of 10 mg lenalido-
mide and he maintains the transfusion independence, after a total of 28 cycle
in 2 years of follow-up. No adverse event have been recorded until now.
Summary / Conclusion: Therapeutic experiences with RARS-T cases are
limited. We confirm that Lenalidomide as single agent is efficacy in the treat-
ment of our patient with RARS-T and JAK2 V617F, to reach transfusion inde-
pendence and to maintain the platelet count within the target threshold after a
long follow-up. Biological and histological analysis to demonstrate the morpho-
logical and molecular response are being carried out.

Non-Hodgkin lymphoma - Biology

B1586
CANINE DIFFUSE LARGE B-CELL LYMPHOMA (DLBCL) AS A SPONTA-
NEOUS ANIMAL MODEL OF NON-GERMINAL CENTER DLBCL FOR PRE-
CLINICAL STUDIES
F Nguyen1*, J Fourel1, A Moreau2, J Abadie1, F Davodeau3, S Le Gouill4
1AMaROC, LUNAM university, Oniris, 2Laboratoire d’Anatomie Pathologique
A, Hôtel Dieu, 3INSERM U892, CRCNA Team 13, 4Université de Nantes, Hotel
Dieu, Service d’Hematologie Clinique, Nantes, France

Background: Relevant preclinical animal models of human cancers are high-
ly warranted to accelerate transfer of innovative therapies into human clinical
practice. Spontaneous tumors in dog share important clinical, pathological,
and diagnostic similarities with human tumors. Non-Hodgkin lymphoma is high-
ly frequent in dog (33/100,000) and diffuse large B-cell lymphoma (DLBCL) is
the most common subtype of lymphoma in dog. However, similarities between
human and canine DLBCLs have been poorly investigated so far.
Aims: In order to evaluate the interest of spontaneous DLBCL in dog as a
valid animal model for preclinical studies in human, we applied Hans’ algo-
rithm to canine DLBCL samples and evaluated the prognostic value of a canine-
adapted immunohistochemical double-hit score.
Methods: Between 2005 and 2011, 100 dogs have been diagnosed with DLB-
CL in the College of Veterinary Medicine of Nantes (France). All DLBCL sam-
ples were evaluated for CD10, BCL-6, MUM-1, BCL-2 and c-MYC (clone Y69)
by immunohistochemistry using an automated stainer. Thresholds for positivi-
ty were 30% for CD10, BCL-6, MUM-1; 10% for BCL-2 and 80% for c-MYC.
Dogs’ outcomes were obtained from referring veterinarians and owners.
Results: To date, 49 samples have been evaluated. Thirty-three dogs (67%)
presented with stage III disease according to the World Health Organization
(WHO) staging system of canine lymphomas. Six (12%) samples were classi-
fied as immunoblastic, while 43 (88%) were centroblastic. Seven cases (25%)
were classified as germinal center-DLBCLs according to Hans’ algorithm and
42 cases (75%) were non-germinal center-DLBCLs. 26 cases (53%) carried
overexpression of c-MYC. A high immunohistochemical double-hit score (DHS)
(c-MYC and BCL-2 positive) was observed in 6 cases (12%). Twelve dogs
(24%) received no treatment, 26 (53%) received prednisolone alone, and 11
(22%) received CHOP-like chemotherapy regimen. Median overall survival
according to treatment options was 19 days, 45 days and 220 days, respec-
tively. In multivariate analysis, 4 parameters (absence of treatment, high WHO
clinical stage, non-germinal center phenotype and a high DHS) were associ-
ated with shorter OS (P=0.01).
Summary / Conclusion: The present analysis shows that Hans’ algorithm
could be applied in dog and that non-GC DLBCL is more frequent than GC DLB-
CL. As observed in human DLBCL, a high DHS is associated with worse out-
come. Our preliminary results suggest that spontaneous DLBCL in canine may
be used as a model for non-germinal-center DLBCL (and not GC) for preclini-
cal investigations.
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B1588
SHRNA AGAINST CD44 EFFECT DIFFUSE LARGE B CELL LYMPHOMA
CELLS
R Feng1*, X Wei1, F Huang1, Y Wei1, W Duan1, Z Yi1, Z Zheng1, Q Zhang2, B
Ye3
1Hematology, Nanfang Hospital, Southern Medical University, 2Cancer
Research Institute, Southern Medical University, Guangzhou, China, 3Cell Biol-
ogy, Albert Einstein College of Medicine, New York, United States

Background: CD44, expressed predominantly in activated B-cell-like diffuse
large B-cell lymphoma(DLBCL), has been reported to predict inferior survival
in DLBCL patients.We have previously substantiated that CD44 expression still
remain its prognostic significance even in the R-CHOP era.
Aims: To study the effect of CD44 down-regulation with lentivirus-mediated
small hairpin RNA (shRNA) interference on the biological features of activated
B-cell-like diffuse large B-cell lymphoma cell line SUDHL-2.
Methods: A lentiviral vector for RNAi of CD44�which contained green fluores-
cent protein(GFP) was constructed�Package cells phoenix293 was used to
produce virus stocks�Then SUDHL-2 cells were infected with the recombinant
lentivirus and the cells with CD44 knock-down were selected by FACS for GFP
expression�CD44 expression in the cells was determined by RT-PCR and
FACS�The proliferation,apoptosis and invasion were evaluated by MTT meth-
ods, FACS and transwell migration assay, respectively.
Results: DNA sequencing demonstrated that the lentivirus RNAi vector was
constructed successfully�Clones of SUDHL-2 cells infected with the recombi-
nant lentivirus were selected and exhibited substantial knock-down of CD44
mRNA and protein expression compared with the control cells�The prolifera-
tion ability of cloned SUDHL-2 cells were inhibited�The apoptosis rates at ear-
ly and late phase were 6.26%, 36.40% respectively in cloned SUDHL-2 cells
and in control cells were 2.9%, 2.56% at early phase and 6.1%, 6.58% at late
phase. The migrating number of cloned SUDHL-2 cells(34.53±8.05)% was also
significantly decreased compared with the control cells(78.67±2.64� %,
(78.00±6.13�% (P=0.290).
Summary / Conclusion: The lentivirus-mediated shRNA of CD44 is efficient
in down-regulating CD44 expression and inducing apoptosis, inhibiting prolif-
eration and invasiveness of SUDHL-2 cells, suggesting that CD44 might have
an oncogene role in the tumorigenesis and progression of ABC-DLBCL.

B1589
SEVEN MICRORNAS DIFFERENTIATE PATIENTS WITH EBV-POSITIVE
DIFFUSE LARGE B-CELL LYMPHOMA OF THE ELDERLY FROM DIFFUSE
LARGE B-CELL LYMPHOMA NOT OTHERWISE SPECIFIED: A MICRORNA
SIGNATURE PROFILE PROPOSAL
T Andrade1*, A Evangelista 2, N Borges1, J Jampietro3, M Macedo3, M Begna-
mi3, A Alves1, G Colleoni1
1UNIFESP, 2Barretos Cancer Hospital, 3AC Camargo Cancer Hospital, Sao
Paulo, Brazil

Background: EBV-positive diffuse large B-cell lymphoma of the elderly
(EBV+DLBCLe) is considered a provisional entity in the latest World Health
Organization classification. It affects individuals older than 50 years without
prior documented immunodeficiency. This disorder has unfavorable clinical
course even after the advent of immunotherapy associated to anthracycline-
based chemotherapy. It is linked to Epstein-Barr virus and the physiopatholo-
gy is related to the presence of the virus itself, senescence and immunological
deterioration. Currently there is not a characteristic pattern of expression of
microRNAs in EBV+DLBCLe.
Aims: To characterize a signature profile for this new entity and to explore its
peculiar characteristics as biomarkers and potential alternative therapeutic tar-
gets for EBV+DLBCLe. 
Methods: One hundred and twenty four cases of patients of DLBCL treated at
Hospital São Paulo UNIFESP/ EPM between 2000 to 2010, had paraffin blocks
available for immunohistochemical and molecular analyses. Seventy of 124
patients have more than 50 years and are potential candidates to be consid-
ered EBV+DLBCLe. In situ hybridization was used for EBV detection (EBER-
1, Invitrogen) in a tissue microarray (TMA) slide. Total RNA was obtained from
tumor slides using the kit Recover All Total Nucleic Acid Isolation (Applied
Biosystems). From the total RNA we obtained cDNAs using Megaplex Pools for
microRNA Expression (Applied Biosystems). The cDNA was inserted into two
platforms containing 384 human microRNA each (Taqman Low Density Arrays)
on 7900 Real Time PCR Systems (Applied Biosystems). Data analyses were
made in mathematical-statistical environment “R”. The normalization method
dct-2 was performed using the endogenous RNU48, and it was identified as the
most stable among samples by software Normfinder. It was also used RNU6
recommended by the manufacturer, in a comparative way. MicroRNAs differ-
entially expressed in EBV-positive group compared to EBV-negative were iden-
tified by means of nonparametric tests rank products (package RankProd) and
Wilcoxon rank-sum (R-Stats). We considered differentially expressed microR-
NAs which average fold change above or below 1.5.
Results: 8.5% of cases of DLBCL were considered EBV+DLBCLe after in situ
hybridization for EBV. We selected four samples of EBV-positive cases and four
of EBV-negative matched by age, gender, stage and IPI to be analyzed in the

PCR platforms. We found 10 deregulated microRNAs among the two groups.
However, only seven microRNAs achieved statistically significant differences
and will be the start point of a microRNA signature profile proposal to be vali-
dated in a larger multicentric cohort (total of 20 EBV+DLBCLe versus 40 DLB-
CL, paired by age, gender, stage, IPI and cellular origin according to Hans et
al. algorithm). Among them 6 were overexpressed in EBV+DLBCLe compar-
ing to EBV-negative DLBCL whereas 1 was underexpressed. 
Summary / Conclusion: All microRNAs found are already described and
involved in cancer. Five are reported in previous studies in non-Hodgkin lym-
phomas and one of them is correlated with clinical outcome and poor progno-
sis. The main routes involved are reduction of NF-KappaB DNA-binding activ-
ity and deregulation of the PI3K-AKT pathway. The merit of the present study
is to put all the microRNAs together to create a specific expression profile sig-
nature for EBV+DLBCLe with the aim to define potential therapeutic targets as
alternatives for R-CHOP. (Supported by FAPESP 2010/17668-6).

B1590
SYNERGISTIC CYTOTOXICITY OF EDELFOSINE, GEMCITABINE AND
CLOFARABINE IN T-CELL LYMPHOMA 
B Valdez1, A Zander2, Y Li1, G Song1, B Andersson1*
1Stem Cell Transplantation and Cellular Therapy, University of Texas MD Ander-
son Cancer Center, Houston, United States, 2Stem Cell Transplantation and
Cellular Therapy, University Hospital Hamburg-Eppendorf, Hamburg, Germany

Background: Edelfosine (1-Ο-octadecyl-2-O-methyl-rac-glycero-3-phospho-
choline, ET-18-O-CH3) is an antitumor alkylphospholipid, a new type of anti-
cancer drug, with immunomodulatory activity. It has shown clinical activity in
lung and brain cancers, and pre-clinical activity in non-Hodgkin lymphoma,
leukemia, breast cancer and pancreatic carcinoma. Edelfosine (Ed) induces
apoptosis by recruitment of Fas/CD95 and subsequent DISC formation in lipid
rafts. On the other hand, gemcitabine (Gem) and clofarabine (Clo) are nucleo-
side analogues which are used for treatment of various solid tumors and hema-
tological malignancies. These are antimetabolites which inhibit DNA synthesis
and repair, and induce apoptosis.
Aims: To investigate Ed for a potential synergistic cytotoxicity with Gem and
Clo in lymphoma cells.
Methods: Cells were exposed to drugs individually, or in combinations, for 48
hours and analyzed by MTT assay, flow cytometry and Western blot.
Results: Exposure of J45.01 cells to IC10 – IC20 of these drugs for 48 hrs
resulted in strong synergistic cytotoxicity. While the individual drugs inhibited
cell proliferation by 5-20%, their combination inhibited survival by ~85%. Apop-
tosis with triple-drug combination increased to ~70%. The observed
[Ed+Gem+Clo]-mediated cell death correlated with activation of DNA damage
response as shown by increased phosphorylation of histone 2AX, SMC1 and
KAP1. Furthermore, changes in the mitochondrial integrity are indicated by a
dramatic decrease in the mitochondrial transmembrane potential, increase in
the production of reactive oxygen species and release of pro-apoptotic factors
from the mitochondria to the cytoplasm. The activation of apoptosis is also
shown by cleavage of PARP-1, caspase8, caspase3, MCL1 and ANP32B. Expo-
sure of the Jurkat-derived cell line I9.2, which is null for caspase8, to
[Ed+Gem+Clo] resulted in only 40% inhibition of cell proliferation (as compared
with 85% inhibition in caspase 8-positive J45.01 cells), suggesting the rele-
vance of caspases in the antitumor activity of the three-drug combination. These
observations are consistent with decreased phosphorylation of the prosurvival
proteins p38, MAPK and AKT in cells exposed to [Ed+Gem+Clo]. The three-
drug combination also caused translocation of nucleolar proteins to nucleo-
plasm, suggesting induction of nucleolar stress, which has been shown to acti-
vate p53-dependent cell growth inhibition.
Summary / Conclusion: Combination of the alkylphospholidid Ed with the
nucleoside analogues Gem and Clo provides synergistic cytotoxicity in lym-
phoma cells by activating DNA damage response, induction of apoptosis via
increase in reactive oxygen species and leakage of mitochondrial membrane,
inhibition of the p38, MAPK and AKT signal transduction pathways, and induc-
tion of nucleolar stress. The observed synergism can be used as a mechanis-
tic impetus for evaluating this drug combination as a part of cytoreductive treat-
ment programs in patients with lymphomas. 
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B1591
MOLECULAR AND IMMUNOHISTOCHEMICAL ANALYSIS OF CELL CYCLE
REGULATORY GENES IN DIFFUSE LARGE B-CELL LYMPHOMAS
F Kontsioti1*, P Foukas2, S Papageorgiou1, V Mpakou1, M Kefala2, C Kontos3,
E Ioannidou1, M Atta1, Ai Bouchla1, K Girkas1, C Roubakis1, I Panayiotides2,
G Dimitriadis1, V Pappa1
1Second Department of Internal Medicine and Research Institute, 2Pathology
Department, Attikon University General Hospital, 3Biochemistry and Molecular
Biology, University of Athens, Athens, Greece

Background: Diffuse large B-cell lymphoma (DLBCL) is an aggressive malig-
nancy of mature B cells with heterogeneous prognosis. Biological markers
have been used in an attempt to improve the discriminative capacity of the Inter-
national Prognostic Index (IPI). Abnormalities of cell cycle constitute a marker
of clonal expansion and may contribute to disease progression; thus the inves-
tigation of cell cycle regulatory genes΄ expression may be of prognostic rele-
vance.
Aims: This study focuses on verifying the findings of our previous analysis
regarding the expression levels of cell cycle regulatory genes in DLBCL. The
first cohort of patients was treated with CHOP chemotherapy and the analysis
was performed at the mRNA level. The second group included patients treat-
ed with R-CHOP and the analysis was performed by immunohistochemistry.
Methods: Our first analysis included 45 newly diagnosed cases of DLBCL and
15 cases of non-neoplastic lymphadenopathies used as controls. RNA was
extracted from fresh frozen tissues and analyzed by RNase Protection Assay.
Two sets of probes were used that included cyclins, cyclin dependent kinases
and their inhibitors. This study included 99 newly diagnosed cases of DLBCL.
Immunohistochemistry was performed on paraffin-embedded tissue sections.
A semiquantitative analysis was performed and the intensity of immunostain-
ing was assessed as follows: 0 (<1% positive cells), 1-weak staining (1-10%);
2-moderate staining (>10-50%) and 3-intense staining (>50%). 20,2% of the
examined cases scored 0, 22,2% scored1, 30,3% scored 2 and 27,3% scored
3. Clinical characteristics were recorded. There were 50 males and 49 females.
The median age was 66 years. The median freedom from progression (FFP)
was 3 months, the median relapse-free survival (RFS) 18 months, the median
progression-free survival (PFS) 16 months and the median overall survival
(OS) 23 months. The revised IPI score was estimated as “very good” for
the6,8% of patients, “good” for the 33,9% and “poor” for the rest of the patients
(59,3%).
Results: Regarding our first cohort of patients the expression at the mRNA lev-
el of the cell cycle regulatory genes did not correlate with any of the clinical
parameters nor the prognostic markers. 92% of the CHOP-treated patients
with low IPI (0,1) expressed cyclin-dependent kinase (cdk10), while only 56%
of the patients with high IPI (2,3,4,5) expressed this gene. The expression of
cdk10 was also associated with significantly better overall survival (P=0,0329).
Regarding the second cohort of patients treated with R-CHOP immunohisto-
chemichal analysis was performed focusing on cdk10 expression with the fol-
lowing results. 40,3% of the examined lymphomas belonged to the GBC phe-
notype and 59,7% of the cases to the non-GBC phenotype, according to Hans
et al algorithm. The association between cdk10 expression and clinicopatho-
logical variables revealed that a significantly higher number of cases within the
non-GBC group was cdk10 positive, compared to the GBC group (P=0.03).
Cdk10 expression was not associated with survival or disease free survival.
However, cases with cdk10 positive expression were associated with signifi-
cantly shorter freedom from progression time (P=0,006).
Summary / Conclusion: Our study has shown that putative markers of prog-
nostic significance already published at the era of CHOP chemotherapy in
DLBCL, lose their discriminative capacity in the era of R-CHOP. Although the
expression of cdk10 at the mRNA level was associated with low risk disease
and higher overall survival, these results were not confirmed at the protein lev-
el in the era of R-CHOP chemoimmunotherapy.

B1592
CYTOGENETIC CHANGES AND HISTOLOGIC ASSESSMENT OF BONE
MARROW INVOLVEMENT OF NK/T CELL LYMPHOMA IN KOREAN
Q Choi1*, D Lee1, S Kim1
1Laboratory Medicine, Seoul National University College of Medicine, Seoul,
Korea, Seoul, Korea, Republic Of

Background: NK/T cell lymphoma is derived from a proliferations of NK cell
and is characterised by an immunophenotype of CD2+, surface CD3-, cytoplas-
mic CD3e+, CD56+ and T cell receptor (TCR)-, lack of TCR gene rearrange-
ment, and strong association with EBV. No specific chromosomal translocation
has been identified by conventional cytogenetics, so far, though del(6q), i(1q),
+8, i(17q), and 11q23 rearrangement are reported.
Aims: To investigate the patterns of bone marrow involvement and recurrent
cytogenetic changes in NK/T lymphoma,we retrospectively studied bon mar-
row biopsy specimens, and fluorescent in situ hibridization (FISH) for del(6q),
i(1q), +8, i(17q), and 11q23 rearrangement. 
Methods: We retrospectively studied trephine biopsy specimens by CD56
immunohistochemistry and Epstein-Barr virus–-encoded RNA in situ hybridiza-
tion (EBER ISH) from 68 consecutive patients. FISH for del(6q), 1q, +8, i(17q),
and MLL 11q23 rearrangement were performed on available bone marrow
mononuclear cells in 11 patients with microscopic BM involvement, using 19
probes (MYB(6q23), CEP XY, Tri-1q, cep8(+8), Rb(del13q), 7q31, p53(del17q),
N-myc, BCL6, PDGFR-a, EGR, MLL, TEL-AML, inv16, 19q, del20q, BCR-ABL,
PML-RARA, IGH-MYC). Results of conventional cytogenetics are reviewed. 
Results: The incidence of BM involvement was 30.9% (21 of 68 patients) and
in patients with BMI, CD56 were positive in infiltrated cells in 80.0% (12/15),
and granzyme in 80.0% (4/5) and EBER in 66.7% (6/9). 1 of 12 patient showed
EBER positive cells without evidence of infiltration of malignant cells. By G-
banding, 8 of 43 patients (18.6%) showed cytogenetic aberrations. Cytgenet-
ic aberrations were present in 27.8% (5 of 18 patients) among patients with BMI,
while among in patiens without BMI, 12.5% (3/24) showed aberrations. FISH
analysis revealed sex chromosome loss (45.5%), MLL rearrangement (9.1%),
monosomy 11 (9.1%) and p53 deletion (9.1%). trisomy8, 6q deletion, iso17q and
1q gain were not detected.
Summary / Conclusion: Frequency of BM involvement in NK/T lymphoma in
Korean is higher, compared to reported low frequencies of BMI. For determi-
nation of BM involvement which is pivotal in directing treatment strategy, IHC
and EBER are essential. G-banding in conjunction with FISH analysis could
give addtional complementary information for BMI. 

B1593
FREQUENT LOSS OF THE TUMOR SUPPRESSOR TNFAIP3 IN SÉZARY
SYNDROME
F Braun1*, P Grabarczyk1, M Möbs2, J Eberle2, M Beyer2, W Sterry2, M Ver-
meer3, C Tensen4, G Przybylski5, C Schmidt1
1Molecular Hematology, University Greifswald, Greifswald, 2Dermatology, Aller-
gology, Charité University Berlin, Berlin, Germany, 3Dermatology, Leiden Uni-
versity Medical Center, 4Dermatology, Leiden University Medical Center, Lei-
den, Netherlands, 5Human Genetics, Polish Academy of Sciences, Poznan,
Poland

Background: TNFAIP3 (A20) is known as one of the negative regulators of the
NF-κB pathway. It`s inhibitory effect on NF-kB is based on the co-operative
activity of two ubiquitin-editing domains. This function of A20 has been recog-
nized for a number of substrates involved in transmission of signals from cell
surface receptors to NF-κB, for example the receptor-interacting protein 1
(RIP1), the TNF receptor associated factor 6 (TRAF6) and the I-kB kinase
(IKK). Particularly interesting is the NF-κB signaling pathway, since its consti-
tutive activation has been identified as a key feature in CTCL (Cutaneous T Cell
Lymphoma), including Sézary syndrome. Despite recent therapeutic improve-
ments, the prognosis for patients suffering from Sézary syndrome is still poor. 
Aims: To establish more specific and targeted therapies, a better understand-
ing of the underlying molecular mechanisms driving the aberrant proliferation
is required. 
Methods: Using high resolution comparative genomic array hybridization (array
CGH) we found bi- and monoallelic deletions of the TNFAIP3 gene in a high
proportion of SS patients as well as a biallelic deletion in the SS-derived cell
line SeAx.
Results: We demonstrated that inhibition of A20 activates the NF-κB pathway
thereby increasing the proliferation of normal T lymphocytes. On the other
hand, the reconstitution of A20 expression slowed down the cell cycle in SeAx
cells. In a current study we extended the number of Sézary syndrome patient
samples and determined gene copy number of A20 using an optimized com-
petitive PCR assay. In this independent group of SS patients deletions were
found in nine out of 17 (53%) Sézary syndrome samples. 
Summary / Conclusion: In this study we showed that A20 is also a putative
tumor suppressor in the T-cell malignancy - Sézary syndrome and underscore
the relevance of A20 deletion in this tumor entity.
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B1594
GENETIC POLYMORPHISM OF GLUTATION-S-TRANSFERASES M1 AND
T1 (GSTM1 AND GSTT1) AND ENZYMES OF FOLATE METABOLISM IN
THE PATIENTS WITH NON-HODGKIN MALIGNANT LYMPHOMAS
O Berezina1*, A Weiner2, E Voropaeva3, T Pospelova1, M Filipenko2
1Novosibirsk State Medical University, 2Research Institute for Chemical Biolo-
gy and Fundamental Medicine SB RAS, 3Research Institute for Therapy SB
RAMS , Novosibirsk, Russian Federation

Background: Non-Hodgkin’s lymphomas (NHL) is a heterogeneous group of
malignant lymphoproliferative disorders that have different rates of tumor pro-
gression, which may be the result of not only mutations in a phase of initiation,
promotion and progression of lymphoma, but the initial genetic characteristics
of thecells, such as polymorphisms of genes. NHL are most commonly diag-
nosed at advanced stages (III и IV). It is important to research new factors of
the etiology of this disease. Genetically determined differences in the activity
of enzymes of the second phase of xenobiotic biotransformation and folate
metabolism can cause unequal predisposition to cancer, including NHL.
Aims: of this study was to investigate the role of deletions in glutathione-S-
transferases M1 and T1 and some SNPs in folate genes (the C677T and
A1298C SNPs in the MTHFR gene, A2756G in MTR, A66G in SHMT1, G1958A
in MTHFD1 and 844ins68 in CBS) in genetic susceptibility to non-Hodgkin’s
malignant lymphoma in the west-Siberian region.
Methods: 146 unrelated patients from the Novosibirsk City Haematological
Center with various types of NHL were investigated. Genomic DNA was isolat-
ed from leukocytes in venous blood and also from buccal epithelium, using the
standard methods of DNA separation. A PCR-restriction fragment length poly-
morphism (RFLP) assay was used to detect the MTHFD G1958A and CBS
844ins68 SNPs. Genotyping of the MTHFR, MTR, MTRR and SHMT1 gene
SNPs was carried out by real-time PCR allelic discrimination with TaqMan
probes, GSTM1 and GSTT1 genes were analyzed by using real-time PCR with
SYBRE Green and the following registration of melting curves. The alleles and
genotypes distribution of SNPs in patients were compared with their distribu-
tion in healthy white Russian subjects from Novosibirsk.
Results: We determined the allele and genotype frequencies for GSTM1 and
GSTT1 genes and seven SNPs in folate metabolism in NHL and control groups.
For all these SNPs, the genotype frequencies were in Hardy-Weinberg equilib-
rium in the control group. For GSTM1 gene it was noticed a higher rate of dele-
tion genotype in patients with indolent lymphoma compared with the control
group and aggressive NHL. This fact allowed us to estimate the contribution of
GSTM1 gene deletion in a predisposition to development of indolent NHL. It was
revealed, the carriers of mutant GSTM1 genotypes had 2-fold increased risk of
indolent NHL in comparison with the normal genotype carriers (OR =1,96, CI
[1.072-3.581], p <0,02). But the polymorphisms G1958A MTHFD1 and C1420T
SHMT1 showed significant association with aggressive NHL. Allele 1958A
MTHFD1 was associated with decreased risk of diffuse large B-cell lymphoma
(OR=0,429; C.I. [0.279-0.659], P<0,00008). Allele 1420T SHMT1 was associ-
ated with increased risk in the group of another types of large B-cell non-
Hodgkin’s lymphoma (OR =1,862; C. I. [1,073 –3,231], р < 0,026). Any associ-
ation of folate genes with indolent non-Hodgkin’s lymphoma was not revealed.
Summary / Conclusion: Thus, the diverse impact of single nucleotide substi-
tutions in the genes of the second phase of xenobiotic biotransformation
(GSTM1) and folate metabolism (MTHFD1, SHMT1) on development of indo-
lent and aggressive NHL can show the different molecular mechanisms of neo-
plastic transformation and it requires the investigation of the gene complex in
order to determine predisposition to the development of non-Hodgkin’s lym-
phoma.

B1595
GERMINAL CENTER LYMPHOMA CELL LINES: TOOLS FOR THE STUDY
OF CLONAL EVOLUTION?
H Quentmeier1*, R Amini2, M Berglund3, W Dirks1, S Ehrentraut1, R Geffers4,
R MacLeod1, S Nagel1, M Scherr5, H Drexler1
1Leibniz-Institute DSMZ, Braunschweig, Germany, 2Department of Immunolo-
gy, Genetics and Pathology, Uppsala University and Uppsala University Hos-
pital, 3Department of Radiology, Oncology and Radiation Science, Uppsala
University, Uppsala, Sweden, 4Genome Analysis Research Group, Helmholtz
Centre for Infection Research, Braunschweig, 5Department of Hematology,
Hemostasis, Oncology and Stem Cell Transplantation, Medical School Han-
nover, Hannover, Germany

Background: The evolution of tumor clones and the clonal architecture of
tumors can be followed by the analysis of clone-specific mutations. These stud-
ies are done best at the single cell level. However, the necessary techniques
are very challenging. Immortalized cell lines providing unlimited supplies of
clonal cells would facilitate this work substantially. Yet, according to a widely
accepted concept cell lines originate from one cell of a tumor carrying a set of
mutations that allow continuous growth in vitro. If more than one cell happens
to divide in the culture vessel, one clone should eventually outgrow the other.
The data presented here contradict this common view.
Aims: We set out to find out whether molecularly-defined subclones can be
detected in immortalized cell lines.

Methods: Immunoglobulin hypermutation and cytogenetic analyses were per-
formed to detect subclones in B-cell lines. Gene expression of subclones was
performed by microarray analysis and qRT-PCR analysis. Methylation specif-
ic PCR and bisulfite sequencing were conducted to determine the methylation
status of individual genes.
Results: In several germinal center lymphoma-derived cell lines, we detected
subclones with unique immunoglobulin hypermutation patterns. Clone-specif-
ic expression of various B-cell markers in the diffuse large B-cell line U-2932
allowed separation of the individual clones. According to the combined results
of immunoglobulin hypermutation and cytogenetic analysis, both U-2932 clones
derived from one mother clone with genomic BCL2 amplification. The sub-
clones acquired secondary lesions leading to the overexpression of BCL6 in
one, and MYC in the other subclone. Some 200 genes were differentially
expressed in the two clones including transcriptional targets of BCL6 and MYC.
Other genes were epigenetically regulated as evidenced by DNA methylation
analysis. Ectopic regulation of BCL6 variously modulated new candidate target
genes, confirming dual activating and silencing functions.
Summary / Conclusion: Genetically distinct subclones of cell lines may prove
to model tumor heterogeneity in vitro allowing for functional analysis of onco-
genes against a syngenic background.

B1596
CHARACTERIZATION OF CD19+CD5+ NON-CLL LYMPHOPROLIFERA-
TIVE DISORDERS WITH AND WITHOUT T(11;14)
L Lopez-Anglada1*, C Fernandez2, E Lopez3, R Martos4, J Galvez5, Fernandez
Ferrero6, S Blasco7, J Alonso8, G Martin 9, R Cantalejo 10, C Aguilar 11, B Vidri-
ales1, J Miguel1
1Hospital Clinico de Salamanca, Salamanca, 2Hospital Virgen de la Concha,
Zamora, 3Hospital del Bierzo , Ponferrada, 4Hospital de Segovia, Segovia,
5Hospital Clinico Valladolid , Valladolid, 6Hospital de Leon, Leon, 7Hospital
Nuestra Señora de Sonsoles, Avila, 8Hospital Rio Carrion, Palencia, 9Hospital
Virgen del Puerto, Plasencia, 10Hospital Santos Reyes, Aranda de Duero,
11Hospital de Santa Barbara, Soria, Spain

Background: Mantle cell lymphoma (MCL) is characterized by the presence
of t(11;14)(q13;q32), and shows a typical immunophenotype CD19+CD5+ that
can be identified by flow cytometry (FCM). However, cases with typical MCL
immunophenotype without t(11;14) are frequently detected in the clinical rou-
tine flow cytometry laboratory.
Aims: To characterize cases CD19+CD5+ (no CLL) lymphoproliferative disor-
ders, analyzed in the clinical routine laboratory of flow cytometry, trying to iden-
tify profiles that could predict the presence of t(11;14).
Methods: We retrospectively analysed a total of 119 patients with CD19+CD5+
(non-CLL) lymphoproliferative disorders detected in the clinical laboratory of the
University Hospital of Salamanca (Spain), in which information of immunophe-
notype, cytogenetics, and molecular biology (bcl-1) was available. The clonal
B cell population was detected in peripheral blood (n=63), bone marrow (n=35)
and lymph node (n=21). Erythrocyte-lysed samples were stained using select-
ed panels of monoclonal antibodies, using four-color direct immunofluores-
cence technique and according to previously well described methods, aimed
to identify and characterize B neoplastic cells; the complete diagnosis was per-
formed with ancillary technics as molecular biology (bcl-1), karyotype and flu-
orescent in situ hybridization (FISH) for t(11;14).
Results: From the 119 samples with CD19+CD5+ immunophenotype (no CLL),
49% (59/119) of cases were t(11/14) positive. (8% by the three techniques; 8%
by karyotype and FISH; 19% by FISH and MB; 46% only by FISH; and 19% only
by MB). The 83% of t(11;14) positive cases showed a typical CD22+/CD23-
immunophenotype, in addition to bright expression of CD20 and FCM7+ posi-
tivity. CD38 expression was negative in 53% of cases. Negative cases for
t(11;14) showed CD22+/CD23- and CD38 in a slight lower frequency (60% and
32%, respectively), with similar expression of CD20. In t(11;14) positive cases
the CD22+/CD23- was more homogeneous. The percentage (mean) of clonal
B cells infiltrating PB, BM and lymph nodes was of 46%; 28% and 68% in cas-
es t(11;14) positive vs 34%, 32%, and 57% in t(11;14) negative cases. There-
fore, in general the percentage of infiltration was slightly lower in t(11;14 )cas-
es. Concerning clinical behaviour, as expected, the percentage of infiltration was
higher in cases with a clinical behaviour of CLPD than in cases with a clinical
behaviour of NHL, in cases both with and without t(11;14) (mean 39% and 44%
vs 29% and 21%). Of the 23 cases with lymph node study, 2 cases were clas-
sified as splenic marginal zone NHL, 1 as DLBCL and 20 cases were classi-
fied as MCL. From the total, 73% of cases received therapy until now, and 83%
of them had a NHL clinical behaviour. The rest 17% treated patients had a
CLPD clinical behaviour, and the time to treatment was longer (mean 395 days)
than in cases with NHL clinical behaviour (mean 95 days) (P=0.02).
Summary / Conclusion: Although cases with typical MCL immunophenotype
are frequently detected in the routine clinical laboratory, the t(11;14) is detect-
ed only in half of the cases, and both t(11;14) positive and necative cases can
have a indolent or agresive behaviour.
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B1597
GLUTATHIONE S-TRANSFERASE GENOTYPES INFLUENCE PROGNO-
SIS OF DIFFUSE LARGE B-CELL LYMPHOMA
O Novosad1*, N Svergun2, A Martynchyk1, E Aleksik1, I Kryachok1, N Khranovs-
ka2
1oncohaematology, 2Experimental Oncology Department, National Cancer
Institute, Kiev, Ukraine

Background: Diffuse large B-cell lymphoma (DLBCL) is the most common
subtype of non-Hodgkin lymphoma, accounting for approximately 30% of all
newly diagnosed cases and more than 80% of aggressive lymphomas. The aim
of this study was to investigate whether the genetic polymorphism of glutathione
S-transferase P1 (GSTP1), which is a phase II detoxifying enzyme known to
be a resistance factor for anticancer drugs, could be a prognostic factor of
DLBCL.
Aims: patients with DLBCL
Methods: The case group comprised 82 patients with DLBCL (median age: 48
years, range: 18–76; males: 37, females: 45) treated in the National Cancer
Institute, Ukraine. The patients were treated with R-CHOP-like regimens.
Genomic DNA from peripheral blood of all individuals was analyzed for identi-
fication of GSTP1 polymorphism (c. 313 A > G, p. Ile105Val) using Allelic Dis-
crimination Real-Time PCR.
Results: Of the 82 patients with DLBCL, 44 (53.7 %) were homozygous for the
A313A GSTP1 genotype, 27 (32.9 %) were heterozygous (A313G), and 11
(13.4 %) were homozygous for the G313G genotype. The GSTP1 genotype dis-
tribution was conformed to Hardy-Weinberg equilibrium (χ2=1.88; P=0.17).
Observed distribution was in agreement with previously reported findings in a
healthy Ukrainian. We did not fined associations between demographic char-
acteristics of the patients and GSTP1 genotype. The frequency of the homozy-
gous wild genotype of the GSTP1 was higher in patients with advanced dis-
ease (stages III-IV) than in patients with stages I-II (59.5 versus 49.5 %,
P=0.12). The overall response rate was 78.1 % (64/82) with a complete
response of 72 % (59/82) and a partial response – 6 % (5/82). A complete
response rate after the first-line therapy was better for the patients with the
A313G or G313G genotype in comparison with the patients with homozygous
wild genotype (79 % (30/38) versus 66 % (29/44), P=0.05). The highest inci-
dence of primary drug resistance was observed for patients with A313A geno-
type of GSTP1 (62 %, 13/21) compared to patients with A313G (28.5 %, 6/21)
and G313G genotypes (9.5 %, 2/21). Among the patients with complete
response 17 (28.8 %) had relapse or progression and 7 patients dead (11.9 %)
during the follow-up (median – 18 months; range 6–36 months). There was a
trend for a lower risk for early relapse for patients with increasing number of
mutant G allele (P=0.09) in our cases, but it should be confirmed by further stud-
ies with a larger cohorts of patients.
Summary / Conclusion: The obtained results suggest that the homozygous
wild genotype of GSTP1 gene (A313A) is associated with a worse clinical
response to the therapy and a higher risk of the early relapse for the DLBCL
patients. Hence the further investigations of GSTP1 polymorphism is very prom-
ising, since it might provide a possible application of this genetic marker as an
independent prognostic factor of DLBCL. 

B1598
PRIMARY CENTRAL NERVOUS SYSTEM DIFFUSE LARGE B-CELL LYM-
PHOMA (PCNSDLBCL) HARBOR FREQUENT BCL6 BUT NOT MYC OR
BCL2 TRANSLOCATIONS, AND BELONG TO THE NON-GERMINAL CEN-
TER SUBTYPE (NON-GC)
G Tapia1,2*, A Muñoz-Mármol1, M Baptista3,4, A Gaafar5, M Puente-Pomposo6,
J Navarro3,4, C Sanz1, R Marginet-Flinch1, M López-Peña1, J Ribera3,4,
AAriza1,2, J Mate1,2
1Pathology, Hospital Germans Trias i Pujol, 2Universitat Autònoma de
Barcelona, 3Hematology, ICO-Hospital Germans Trias i Pujol, 4Institut Josep
Carreras, Badalona, 5Pathology, 6Hematology, Hospital Universitario Cruces,
Bilbao, Spain

Background: Translocations involving MYC gene can occur in up to 10-15 %
of diffuse large B-cell lymphoma (DLBCL), and have been associated with a
bad prognosis, especially if present concomitantly with BCL2 or BCL6 translo-
cations (“double-hit” and “triple-hit” lymphomas). Translocations involving those
genes have not been widely evaluated in PCNSDLBCL.
Aims: The objective of the study was to evaluate the immunophenotypic and
molecular profile of PCNSDLBCL, focusing on the presence or absence of
MYC, BCL6 and BCL2 translocations.
Methods: Cases of PCNSDLBCL were collected from the Department of
Pathology of two institutions (Hospital Germans Trias i Pujol, Badalona and
Hospital de Cruces, Bilbao, Spain). Immunohistochemical stains regarding
CD20 (clone L26, Dako), CD3 (clone PS1, Novocastra), CD10 (clone 56C6,
Novocastra), BCL6 (clone PG-B6p, Dako), and multiple myeloma oncogene 1
(MUM1) (clone MUM1p, Dako) were re-evaluated and cases were classified as
GC-like or non-GC according to Hans algorithm. The proliferating index was
evaluated using the Ki67 antibody (clone MIB1, Dako). The status of MYC,
BCL2 and BCL6 genes was evaluated by fluorescent in situ hybridization
(FISH) using dual-colour break-apart commercial probes (LSI MYC DC BA, LSI

BCL6 DC BA and LSI BCL2 DC BA; Abbot Molecular, Abbot Park, IL, USA) in
two tissue microarray constructed with representative cores.
Results: A total of 49 cases were included in the study. The median age was
59 years (range 13-80) and 23 were female (27%). In 9 cases there was a sub-
jacent immunodeficiency (8 cases with HIV infection, 1 case was a renal trans-
plant recipient). Immunohistochemical staining was positive for CD10 in 3/49
evaluable cases (6%), BLC6 in 34/48 (71%), and MUM1 in 48/49 cases (98%).
According to this phenotype, 4 cases were classified as GC-like. The mean pro-
liferative index (Ki67) was 72 % (range 40-95%). MYC translocation was
demonstrated in 1 of 48 evaluable cases (2%) and BCL6 translocation in 19 of
47 (40%). BCL2 translocation was not demonstrated in any case. Moreover,
copy gain or losses without translocations involving MYC, BCL2 and BCL6
genes were observed in 17%, 36% and 11% of the cases respectively.
Summary / Conclusion: PCNSDLBCL belong to the non-GC subtype and
undergo frequent translocations of BCL6, but not BCL2 or MYC genes, indi-
cating a different molecular profile from its nodal counterpart.

B1599
GENETIC POLYMORPHISMS ARG399GLN IN DNA REPAIR GENE XRCC1
AND RISK OF HIGH-GRADE NHL ENTITIES 
E Voropaeva1*, T Pospelova2, M Voevoda3, O Berezina 2
1Laboratory of molecular-genetic studies of therapeutic diseases, Scientific
Research Institute of Therapy, The Russian Academy of Medical Science,
2Department of Therapy, Hematology and Transfusiology, State Medical Uni-
versity, 3Scientific Research Institute of Therapy, The Russian Academy of
Medical Science, Novosibirsk, Russian Federation

Background: The pathogenesis of non-Hodgkins lymphomas (NHLs) as and
other tumors remains unknown. The results of epidemiologic studies suggest
that single nucleotide polymorphisms in DNA repair genes may contribute to
individual susceptibility for development of cancers different localization. Gene
XRCC1 (X-ray repair cross-complementing group I) participate in control of
cell cycle and genome stability. Protein XRCC1 enrolled in organization of
enzymes complex, which are repairing DNA. Polymorphism Arg399Gln gene
XRCC1 results in restitution of arginine to glycine in protein XRCC1 structure
and depression of its activity. A number of molecular epidemiologic studies
investigated association polymorphisms Arg399Gln in the DNA repair gene
XRCC1 with different neoplasm’s including Hodgkin’s disease and acute lym-
phoblastic and myeloblastic leukemias, but insufficient evidence is available for
NHL.
Aims: The purpose of the present study was study genotype distribution of sin-
gle nucleotide polymorphism Arg399Gln gene XRCC1 in patients with different
histological NHL entities and estimate the association of this polymorphism
with NHL risk.
Methods: We studied the single nucleotide polymorphism Arg399Gln gene
XRCC1 in 98 unrelated patients with NHL. To estimate the association of poly-
morphism with NHL risk the genotype distribution of Arg399Gln single
nucleotide polymorphism in patients were compared with the distribution 180
in healthy, white Caucasians Russian subjects. Genotyping was carried out with
use of PCR-RFLP.
Results: We evaluated a significant elevation of mutant Gln/Gln genotype
XRCC1 frequency in patients with NHL compared with normal controls. Analy-
sis indicated that mutant gomozygosity is a significant risk factor of NHL
(OR=2.2, 95% CI, 1.19-4.12). A positive association between genotype Gln/Gln
gene XRCC1 and risk of high-grade lymphomas (OR=2.6, 95% CI, 1.20-5.73),
in particularly Diffuse large B-cells lymphoma (DBLCL) (OR=4.88, 95% CI,
1.62- 14.77), was observed. In contrast, Arg/Arg genotype was significantly
lower in the cases, especially in patients with high-grade lymphomas and DLB-
CL than the controls and persons with Arg/Arggenotype XRCC1 showed a
more significant decrease in risk of high-grade lymphomas (OR=0.42; 95% CI,
0.18-0.98). Non-statistically changes genotypes distributions were observed for
patients with low-grade NHLs and the controls. There was no statistical low-
grade NHLrisk change in persons with the genotype Arg/Arg (OR=0.74; 95%
CI, 0.34-1.44) or the genotype Gln/Gln (OR=1.79; 95% CI, 0.84-3.83) of the
XRCC1 Arg399Gln polymorphism.
Summary / Conclusion: These data suggest that genetic polymorphisms
Arg399Gln in DNA repair gene XRCC1 may modify the risk of high-grade NHL
entities.
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B1600
CASTLEMAN’S DISEASE: IMMUNOHISTOCHEMICAL ASSESSMENT OF
NEOANGIOGENESIS IN POEMS-SYNDROME
N Semenova1*, S Bessmeltsev1, V Baykov2, A Michailov3, Y Krivolapov3, K
Pozarisskiy4, V Rugal1
1Russian research institute hematology and transfusiology, 2St-Petersburg state
of medical university I.P. Pavlov, 3North western state university of medicine I.
Mechnikov, 4Russian national center for radiology and surgical technologies,
Saint-Petersburg, Russian Federation

Background: Castleman`s Disease (CD) is аn IL-6-dependent angiofollicular
hyperplasia of the lymph nodes. The lesion occurs in two histological patterns
(hyaline vascular and plasma cell) and may be local or multicentric. POEMS-
syndrome is а rare complication of multicentric CD. The features of POEMS are
polyneuropathy (P), organ enlargement-organomegaly (O), endocrinopathies
(E), M-protein in the serum (M), and skin (S) changes. Most often the syn-
drome manifests with edema of the skin, subcutaneous fat and effusions in the
serous cavities of the body. Overproduction of VEGF is currently discussed
among probable pathogenetic mechanisms of POEMS.
Aims: The aim of the study was to check whether neoangiogenesis in the
affected lymph node correlates with the development of POEMS in multicen-
tric CD patients.
Methods: 15 patients with multicentric CD were included in the study. The
diagnosis of CD was based on histopathological and laboratory findings. The
spread of the CD as well as presence of the fluid in the serous cavities were
estimated with CT scans. Polyneuropathy was proven by neuro-muscular con-
ductometry. Presence of M-protein in the serum was detected by electrophore-
sis. Immunohistochemistry for CD31 was used to detect vascular endothelium
in the lymph nodes. Perimeters of the vessels and vessel fraction area were cal-
culated using image analysis VideoTest® software. Vessel fraction area index
was calculated as mean value in 10 standard fields of view per case. The sta-
tistical significance was considered with p≤0,05 (Student criterion).
Results: Among 15 patients with multicentric CD included in the study 11
patients had hyaline vascular histological pattern and 4 patients had plasma cell
or mixed pattern. All of 4 patients with plasma cell or mixed pattern had mani-
festations of POEMS. Vessel fraction area index in patients without POEMS was
11,5±0,83 % (M±m), and in patients with POEMS raised up to 29,4±8,4 %
(p≤0,05). For comparison, single patient with tuberculosis infection and reac-
tive lymphadenopathy had vessel fraction area index of only6,5%.
Summary / Conclusion: In multicentric CD substantial increase in vessel frac-
tion area index is observed in patients with  POEMS-syndrome as compared
to those without POEMS. This finding may be related to the expected role of
VEGF in the pathogenesis of POEMS.

Non-Hodgkin lymphoma - Clinical

B1601
DIAGNOSTIC SIGNIFICANCE OF PRETREATMENT SERUM LEVEL OF
OSTEOPONTIN AND MACROPHAGE CHEMOTACTIC PROTEIN-1 IN
PATIENTS WITH DIFFUSE LARGE B CELL LYMPHOMA
A Duletic - Nacinovic1*, T Juranovic1, T Valkovic1, I Seili - Bekafigo1, I Host1, D
Petranovic1, E Fisic1, K Lucin2, S Stifter2, N Jonjic2
1Hematology, Clinical Hospital Centre Rijeka, 2Pathology, Faculty of Medicine,
University of Rijeka, Rijeka, Croatia

Background: Diffuse large B cell lymphomas (DLBCL) are heterogeneous dis-
eases which vary in biological expression and clinical course. While standard
clinical prognostic factors predict outcome in DLBCL, predicting the outcome
of patients might be further refined using biological factors. Some biological fac-
tors play a role in stimulation of malignant growth, metastasis and angiogene-
sis; however, their clinical relevance has not yet been well established for most
of them.
Aims: The focus of this study was to determine pretreatment serum level of
osteopontin (OPN) and macrophage chemotactic protein-1 (MCP-1) in patients
with diffuse large B cell lymphoma and to investigate whether these factors
provide prognostic information.
Methods: We measured pretreatment serum levels of OPN and MCP-1 by
Enzyme-Linked Immunosorbent Assay (ELISA) in 67 patients newly diagnosed
as diffuse large B-cell lymphoma and in 30 healthy controls. All patients were
treated with rituximab-CHOP chemotherapy.
Results: The serum OPN levels were found elevated in untreated DLBCL
patients compared to controls: in patients ranged from 25 to 238 pg/ml; medi-
an 94.2 pg/ml while OPN levels of the healthy controls ranged from 13 to 46.5
pg/ml; median 30.0 pg/ml (P=0.00008). There were significant differences in the
serum MCP-1 levels between DLBCL patients and controls (median 1395.14
pg/ml vs. 779.3 pg/ml, P=0.035). Serum OPN levels higher than the median lev-
el was related to advanced Ann Arbor stage (P=0.026), International Prognos-
tic Index of 2 or higher (P=0.005), ECOG ≥2 (P=0.004). The complete remis-
sion rate after treatment was higher in patients with low OPN serum levels than
in those with high OPN serum levels (67.5% versus 32.4%, P=0.002). Elevat-
ed serum levels of OPN were strongly associated with shorter overall survival
(P=0.007) and event-free survival (P=0.04). In multivariate analysis with Inter-
national Prognostic Index criteria, OPN remained a significant predictor for
overall survival (P=0.043). MCP-1 level was significantly correlated with age
(P=0.005) and serum lactate dehydrogenase level (P=0.046), bat were not
strongly correlated with other potential prognostic factors and it failed to show
prognostic significance. A more advanced disease and/or poor prognostic fac-
tors were seen in patients who had both serum OPN and MCP-1 levels higher
than the median level of the patients. 
Summary / Conclusion: Our results showed that pretreatment serum level of
OPN is significantly related to outcome in DLBCL patients.

B1602
THE USE OF PET-CT IN THE DIAGNOSIS OF ADULT T CELL LEUKAEMIA
– LYMPHOMA SUBTYPES
A Macklin-Doherty1*, A Danaee2, M Moonim3, D Wrench1, G Mikhaeel4, S Whit-
taker5, A Pagliuca6, R Marcus7, V Warbey8, P Fields1
1Haematology, Guys & St Thomas’ NHS Foundation Trust, 2Haematology, Guys
& St Thomas’ Hospital, 3Histopathology, St Thomas’ Hospital, 4Clinical Oncol-
ogy, 5Dermatology, Guys & St Thomas’ NHS Foundation Trust, 6Haematology,
Kings College Hospital, 7Haematology, Kings’ College Hospital, 8Radiology, St
Thomas’ Hospital, London, United Kingdom

Background: The treatment of adult T-cell leukemia lymphoma (ATLL) is poor
with median survival rarely exceeding 10 months in the aggressive subtypes.
The diagnostic sub categorisation of the disease is important prognostically
according to the original classification proposed by Shimoyama, which compris-
es acute (leukaemic), lymphomatous, smouldering and chronic subtypes. Acute
and lymphomatous ATLL constitute the aggressive types and convey a worse
prognosis. The role of PET-CT has been extensively investigated in the con-
text of both Hodgkin’s and Non-Hodgkin’s lymphoma. However, to date no pub-
lications have characterised the appearances of the discrete ATLL subtypes on
PET-CT.
Aims: Our aim was to characterise the appearances of ATLL subtypes on PET-
CT, with particular emphasis on distinguishing aggressive disease from the
indolent forms. In addition, we wished to investigate whether a correlation exist-
ed between the degree of marrow involvement and 18F-fluoro-deoxyglucose
(FDG) uptake on PET-CT.
Methods: We retrospectively analysed 21 cases of ATLL treated at our institu-
tions diagnosed between 2001–2012. 17 of these patients had PET-CT scanning
performed as part of their initial diagnostic investigations and 4 after treatment or
at progression. Bone marrow samples were described according to degree of dis-
ease involvement and correlated to intensity of FDG uptake on PET-CT. Clinical
outcomes were correlated to PET-CT and bone marrow findings.
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Results: The median age of patients was 49 years (male =9, female =12).
3/21 (14.3%) were categorized as aggressive acute subtype, 12/21 (57.1%)
lymphomatous, 3/21 (14.3%) smouldering and 3/21 (14.3%) chronic. The medi-
an overall survival for all subtypes was 20.9 months (range 1.3-73.4 months).
16/21 (76.2%) of the patients have died. Patients with intense uptake on PET-
CT at baseline (11/17, mean SUVmax 29.6, range SUVmax 9.6-85.2) displayed
a tendency to markedly shortened median survival of 10.5 months compared
to those with minimal/no uptake (5/17, mean SUV max 2.2, range SUV max 0-
3.06) of 24.6 months regardless of subtype, although this was not statistically
significant with our number of patients (P=0.28). All lymphomatous cases
(n=10) demonstrated evidence of intense FDG avidity at baseline (mean
SUVmax 24.5, range SUVmax 9.6-41.0) except 1 patient with no FDG avid dis-
ease who had a solitary lesion excised. All 3 cases of smouldering disease had
either low or no FDG uptake (mean SUV max 2.0, range SUV max 0-2.88), no
evidence of bone marrow involvement and remain alive and well. In 2 cases
with excision of a solitary lesion, no uptake was demonstrated elsewhere. Of
19 assessable patients, 7 had documented marrow involvement: 3 had <5%
disease bulk of which 1 had FDG uptake in bone. The 2 patients with high
bone marrow involvement of 40% and 85-90% respectively both demonstrat-
ed intense skeletal FDG avid uptake (mean SUV 15.9).
Summary / Conclusion: In this series, patients with lymphomatous aggres-
sive ATLL all demonstrated intense FDG avid uptake. All cases of smoulder-
ing subtype demonstrated minimal FDG uptake. In patients with resected
localised skin disease and no evidence of FDG uptake, observation with seri-
al HTLV-1 viral loads may identify those patients at high risk of progression to
a more aggressive phenotype. The number of patients with marrow involvement
was small, and intense FDG uptake appears to have been associated with
greater disease bulk and more aggressive subtypes. Overall this retrospective
analysis suggests PET-CT is useful in the diagnostic subclassification, and
potentially prognosis of ATLL.

B1603
THE IMPACT OF FCΓ RECEPTOR POLYMORPHISMS AND GLUTATHIONE-
S- TRANSFERASES POLYMORPHISMS IN PATIENTS WITH DIFFUSE
LARGE B-CELL LYMPHOMA TREATED WITH R-CHOP
A Anastasopoulou1*, G Georgiou2, M Angelopoulou2, K Lilakos2, P Diaman-
topoulos1, N Viniou1, M Kyrtsonis3, D Palaiologouu3, J Meletis2, G Pangalis4,
P Panayiotidis3, T Vassilakopoulos2
11st Department of Internal Medicine, 2Haematology Department, 31st Prope-
deutic Department of Internal Medicine, Laikon General Hospital, National and
Kapodistrian University of Athens, 4Haematology Department, Athens Medical
Center, Athens, Greece

Background: FcγRIIIa polymorphisms have been associated with response to
single-agent rituximab in patients with follicular lymphoma and Wandelstrom
macroglobulinemia but data regarding DLBCL and follicular lymphoma patients
treated with R-CHOP are conflicting. Glutathione transferases (GSTs) poly-
morphisms have been associated both with favorable and unfavorable out-
comes in a variety of cancer types. In Korean DLBCL patients they have been
associated with chemotherapy related toxicities.
Aims: In the present study, we evaluated the prognostic impact of polymor-
phisms of the FcγRIIIa, GSTT1, GSTM1 and GSTP1 genes on the outcome of
patients with DLBCL treated with R-CHOP.
Methods: DNA was isolated from peripheral blood or bone marrow samples
of 109 patients. The 158V/F polymorphism of the FcγRIIIa gene and the dele-
tions of GSTT1 and GSTM1 were analyzed using multiplex PCR techniques.
The Ile105Val polymorphism of the GSTP1 gene was analyzed using a PCR-
RFLP technique. PCR products were evaluated on ethidium bromide-stained
agarose gels.
Results: Of the 109 patients tested for the FcγRIIIa-158V/F polymorphism, 28
(26%) were carriers of FcγRIIIa-158V/V, 23 (21%) of F/F and 58 (53%) of V/F.
With respect to GST polymorphisms, 45 patients (52%) were GSTM1-null, 22
(25%) were GSTT1-null, 10 patients (11%) were GSTP1-105V/V, 42 (47%)
were Ile/Ile and 38 (42%) were heterozygous. Eleven patients (13%) were
GSTM1/GSTT1-double null, while 45 (52%) had only one deleted gene and 31
(36%) had no deletions. There were no significant associations between FcγRI-
IIa or GST genotypes and patients’ characteristics. Presence of GSTM1-null
genotype was not associated with concomitant presence of GSTT1-null geno-
type (P=0.85), neither was presence of GSTP1-105V/V associated with con-
comitant presence of GSTM1/GSTT1-double null genotype (P=0.77). The 5-
year EFS was 76% for FcγRIIIa-158V/V, 70% for V/F and 64% for F/F (P=0.68).
For the GSTP1-105I/V polymorphism, 5-year EFS was 86% for V/V, 67% for
V/I and 74% for I/I (P=0.58). The 5-year EFS was 72% for GSTM1-null patients
versus 69% for GSTM1+ (P=0.66) and 77% for GSTT1-null versus 69% for
GSTT1+ (P=0.47). Finally, 5-year EFS was 90% for GSTM1/GSTT1-double null
patients versus 68% for patients with one deleted gene and 71% for patients
with no deletions (P=0.59). Given that patients with GSTP1-105V/V genotype
and patients with GSTM1/GSTT1-double null genotype had the highest EFS
rates (86±13% and 90±9% respectively), further evaluation showed that pres-
ence of either GSTM1/GSTT1-double null genotype or GSTP1-105V/V geno-
type (19 patients in total), was associated with a marginal improvement in EFS
compared to any other genotype (P=0.13).

Summary / Conclusion: Our data indicate that there is no individual effect of
GSTs polymorphisms on EFS of DLBCL patients treated with R-CHOP. How-
ever, carriage of either GSTP1-105V/V polymorphism or GSTM1/GSTT1-dou-
ble null genotype is present in 20% of patients and is slightly associated with
improved EFS. This finding needs confirmation in a larger group of patients.

B1604
MANTLE CELL LYMPHOMA WITH AN INDOLENT BEHAVIORS
A Rodriguez1*, M Vargas2, I Trigo2, J Reyes1, M Portero1, A Figueredo1
1Hematology, 2Genetics, HUVairgen macarena, Sevilla, Spain

Background: Mantle cell lymphoma makes up from 3 to 10% of non Hodgkins
lymphomas. Median age of presentation is 60 years with male predominance.
Morfologically limphocytes are small with a slightly indented nucleus and have
a characteristic chromosomal translocation (11;14) (q13;q32). The survival of
patients varies from 3 to five years, prognostic factors associated with a poor
outcome comprise an increased mitotic index, blastic variant, 12 trisomy, aber-
rant karyotype, p53 gen mutations and peripheral blood involvement.
Aims: Evaluate  Mantle cell lymphoma with indolent behavior in our institution
Methods: We have reviewed all mantle cell lymphomas diagnosed during the
last 6 years in our Hospital. We studied 20 patients, 16 of them showed an indo-
lent behaviour similar to B cell chronic lymphoid leukemia in A stage of Binet.
We showed the results of these patients
Results: The male/female ratio of the patients was 2 to 4. The median age of
our subjects was 72 years (range: 62-84 years) At diagnosis most of the
patients had associated comorbidities, the most frecuent was HTA. Two patients
suffered autoimmune hemolytic anemia before diagnosis of MCL was made and
both of them showed good response to corticotherapy. Perypheral blood
involvement was present in all cases , no anemia, and no thrombocytopenia
appeared, morfologically  limphocytes were small with a slightly indented nucle-
us coarse chromatine, without nucleoli, in one patient blastic cells were pres-
ent in blood. Cells expressed strong inmunoglobulin , more often lambda light
chain, CD5 and FMC7 while they were negative for CD10 and CD23 antigens.
Only 3 patients had supra and infradiafragmatic lymphadenopathies inferior to
2 cms. 5 cases showed moderate splenomegaly . A FISH study in peripherical
blood was performed in all patients which confirmed positivity for the translo-
cation (11;14), without any others added abnormalities. None of the patients
received treatment because of they were asymtomatic, the median follow up
was 3 years, range (2-7 years)
Summary / Conclusion: There is a variant of indolent MCL similar to B cell
chronic lymphoid leukemia in that affects peripheral blood without
adenopathies. This asymptomatic patients without adenopathies should be
treated by therapeutical abstention. 
All of them were diagnosed following a inmunophenotype in peripheral blood
on finding a lymphocytosis. It is important study prognosis factor of an index
type of proliferation and added genetic anomalies to t (11;14) so as take ther-
apeutical decisions

B1605
SIMPLE PROGNOSTIC PARAMETERS IN DLBCL: PRETREATMENT
SERUM ALBUMIN LEVEL AS AN INDEPENDENT PREDICTOR FOR EFS
AND OS
R Gurion1,2*, A Abulafia1,2, O Spilberg1,2, O Bairey1,2
1Davidoff Center, Hematology Institute, Rabin Medical Center, Petach Tikva,
2Sackler School of Medicine, Tel Aviv University, Tel Aviv, Israel

Background: The International Prognostic Index (IPI) is a widely used and
accepted prognostic model for diffuse large B cell lymphoma (DLBCL). In the
rituximab era, R-IPI is used as well. In the last years, several groups looked for
additional simple prognostic parameters, not included in the original IPI, i.e.
absolute lymphocyte count (ALC), absolute monocyte count (AMC) and
absolute neutrophil count (ANC), with diverse results.
Aims: The aim of the present study is to evaluate the prognostic value of these
parameters such as, ALC, AMC, ALC/AMC, ANC/ALC, hemoglobin and albu-
min level at diagnosis in patients with DLBCL and compare with known prog-
nostic models as IPI and R-IPI.
Methods: We retrospectively reviewed data of 166 adult patients with DLBCL
who were diagnosed at Rabin Medical Center, Israel, between the years 2004-
2008. The mean age was 63.4 years, 43% were male, 62% with stage III/IV,
28% with ECOG performance status 0-2, 59% with elevated LDH level and 85%
were initially treated with R-CHOP. The median follow up was 6.6 years (range
3.6-9 year).
Results: The 5 years overall survival (OS) for the entire group was 67.5%; for
patients with lower IPI (0-2) – 76% (n=83); and for patients with higher IPI (3-
5) – 48.8% (n=80). In univariate analysis, pretreatment hemoglobin and albu-
min levels had statistically significant effect on EFS and OS. Five years OS was
77.3% in patients with pretreatment albumin >3.5 g/dl, compared with 47.9%
in patients with albumin level <3.5g/dl (P<0.001). Five years EFS was 68.9%
vs. 45.8%, respectively (P<0.001). Five years OS was 81.7% in patients with
pretreatment hemoglobin >12g/dl, compared with 56.5% in patients with hemo-
globin level <12g/dl (P=0.003). Five years EFS was 74.6% vs. 51.1%, respec-
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tively (P=0.002). However, univariate analysis did not identify pretreatment
ALC, AMC, ALC/AMC and ANC/ALC as predictors for EFS and OS. Multivari-
ate analysis using Cox regression, included the above parameters as well as
IPI/R-IPI, showed that pretreatment albumin level was independent prognostic
factor (P=0.001) for EFS and OS and its effect was significant as IPI or R-IPI
effect.
Summary / Conclusion: Our data showed that albumin level is a strong prog-
nostic factor for EFS and OS, and its effect is as good as IPI or R-IPI effect.

B1606
MANAGEMENT OF THE HBV REACTIVATION IN ISOLATED HBCAB POS-
ITIVE PATIENTS AFFECTED WITH NON HODGKIN LYMPHOMA
M Masarone2, A De Renzo1*, R Della Pepa1, V La Mura3, G Signoriello4, G
Beneduce1, V Rosato5, I Migliaccio1, C Cimmino1, S Luponio1, F Perna1, F
Pane1, M Persico2
1Division of Hematology Federico II University, 2Hepatology, II University,
Naples, 3Center for Liver Disease, First Division of Gastroenterology, Fon-
dazione IRCCS Cà Granda Ospedale Maggiore Policlinico, Università degli
Studi di Milano, Milan, 4Department of Statistical Sciences, 5Gastroenterology
and Endoscopy Department, II University, Naples, Italy

Background: Occult HBV infection (OBI) is defined by the persistence of HBV
in the liver without serum HBsAg and HBVDNA. It represents a life threatening
risk if the carrier experiences immunosuppression. An OBI can be present in
about 18% of HBcAb+ patients. International guidelines suggest a strict surveil-
lance for ALT and HBV markers in patients undergoing immunosuppressive
therapies, in particular monoclonal antibodies. In Non-Hodgkin Lymphoma
(NHL), OBI reactivation can occur in 3 to 25%. The real prevalence remains to
be established.
Aims: To determine the prevalence of occult HBV reactivation in a large cohort
of patients undergone immunosuppressive treatments for NHL and to confirm
the association with monoclonal antibodies.
Methods: We analysed 498 NHL patients in a single centre of Southern Italy
from 2005 to 2011. We evaluated HBV markers, type and NHL localization,
treatment type and HBV reactivation.
Results: Fourty percent was treated with monoclonal antibodies and 60.3%
without. Ninety six patients were HBcAb+ and HBsAg-. HBV reactivation
occurred exclusively in ten subjects of this subgroup, 5 treated with Rituximab
and 5 without. Every patient was treated with Lamivudine. No one experienced
liver-related death.
Summary / Conclusion: Our data report a prevalence of OBI reactivation of
10.42% in HBcAb positive patients. This event occurred in 50% of cases in
patients treated with no monoclonal antibodies. Each reactivation was treated
with Lamivudine. This report enlightens the importance and the cost-effective-
ness of a strict surveillance in HBcAb+ HBsAg- patients, in order to detect an
occult HBV reactivation, also in NHL patients treated with monoclonal antibod-
ies-free protocols.

B1607
EPIGENETIC MARKERS AS PREDICTORS OF RESPONSE IN YOUNG
POOR RISK DIFFUSE LARGE B CELL NON HODGKIN’S LYMPHOMA (DLB-
CL)
T Hamid1*, F Abu- Taleb2, A Bahnassy3, O Khorshid1, S El- Shorbagy2, A Zikri4
1Medical Oncology Department, NCI - Egypt, Cairo, 2Medical Oncology Depart-
ment, Zagazig University, Zagazig, 3Pathology Department, 4Biology Depart-
ment, NCI - Egypt, Cairo, Egypt

Background: Young patients with poor risk DLBCL are characterized by truly
refractory disease. Dose intensification of the standard combination chemother-
apy is one of the methods to improve treatment results. DNA methylation is an
important regulator of gene transcription; alteration in DNA methylation is com-
mon in development and progression of malignancy
Aims: To evaluate the promoter methylation (PM) of 4 genes: p16, p53, MGMT
and GST as effective tools in predicting the outcome and prognosis of young
poor risk DLBCL patients treated with CHOEP – 14 regimen
Methods: The study included 51 patients with high and high intermediate risk
aaIPI DLBCL patients who were treated with CHOEP – 14 regimen. Promotor
methylation of the tested genes was done by specific methylation PCR.
Results: Complete remission (CR) was achieved in 38 patients (74.5%). The
CR rate was significantly affected by B-symptoms (P=0.03), extra nodal sites
(P=0.03) and dose intensity of myelosuppressive drugs (P=0.001). PM of the
studied genes was associated with significantly poor response (P=0.001) for the
four tested genes. There was also significant relation between the methylation
index and the response rate. The relapse rate was 23.7%. The 3 years DFS was
68.8% and 4 years OS was 96% with only one treatment related mortality.
There was significant relation between the DFS and p53 PM as well as with p16
PM (P=0.02 and 0.05 respectively) while this relation was not significant with
the other two tested genes. The main reported toxicity was myelosuppression,
while non hematologic toxicities were infrequent and regressive
Summary / Conclusion: Hypermethylation of the studied genes correlated with
poor response; however more studies are required to validate these findings.

B1608
NEITHER CONSOLIDATION RADIOTHERAPY NOR MAINTENANCE WITH
RITUXIMAB OFFER ADVANTAGE TO PATIENTS WITH LARGE B CELL
LYMPHOMA TREATED WITH STANDARD THERAPY
A Vega1*, c espinel1, d sandoval1, l aguilar1, b rubio1, c borjas1, o garces1
1IMSS, Guadalajara, Mexico

Background: Most patients (pts) with diffuse large B cell Lymphoma (DLBCL)
treated with R CHOP achieve complete remission (CR). However, a significant
percentage relapses. Different strategies try to decrease relapse. Consolida-
tion with radiotherapy (RT) has played a role in the management of DLBCL, but
its utility in the Rituximab era is less known. Although a modest benefit of Main-
tenance with Rituximab (MR) has been suggested, guidelines do not support
its use in DLBCL. We present the results of 105 pts with DLBCL who achieved
CR after treatment with R CHOP(Epirubicin 75 mg/m2 substituted Doxorubicin=
R CEOP).
Aims: Assess the potential benefit of consolidation RT or MR to decrease
relapse. Four groups of pts were defined: first, pts with no further treatment after
R CEOP courses, consolidation with RT comprised the second group, MR
formed the third group and a fourth group included pts who received RT and
MR.
Methods: Between January 2006 and December 2011 all pts ≥ 18 years in CR
were included. Risk factors reviewed: age ˂ 60 versus ≥60 years, Eastern Coop-
erative Oncology Group performance status (ECOG 0-2vs ˃ 2), Ann Arbor Stage
(I-II vs III-IV), Extranodal Disease (ED), Bulky disease(BD) (≥10 cm), Interna-
tional Prognostic Index (IPI low vs high risk),6 versus 8 courses R CEOP, RT
and MR. After CR and R CEOP courses, physicians decided if adjuvant treat-
ment was necessary based on their clinical judgment. Involved field RT was
delivered at a total dose of 36 Gy. MR was started 3 to 6 months after the last
course of R CEOP and consisted of 2 different schedules: Rituximab 375 mg/m2

one dose weekly for 2 consecutive weeks every 6 months or Rituximab one sin-
gle dose every 3 months; both schedules until completing 2 years. Time to
relapse was measured from the application of the sixth course of R CEOP to
relapse.
Results: Median age was 61 years (18-86). Median follow up of all pts was 24
months (1-72). Fifty seven (54%) pts were ≥60 years (69% of them did not
receive adjuvant therapy). Seven (7%) subjects had ECOG ˃2. Advanced Dis-
ease was present in 38 (36%)pts. Fifty one (48.5%) pts showed ED. BD was
observed in 50 (48%) pts (54% of them received RT). High risk IPI in 22
(14.6%)pts. Seventy six (72%) pts received 6 courses of R CEOP. Sixty six pts
(62.8%) received adjuvant therapy: RT 21 (20%) pts, MR 31 (29.5%)pts and 14
(13.3%)pts received RT plus MT. The differences between groups were an old-
er age for the no adjuvant therapy group (p˂ 0.05) and BD for the RT group (p˂
0.04). In all, 17pts (16.1%) have relapsed at a median time of 9 months (3-
54).The group with no therapy had 8 relapses, RT 3 relapses, MR 5 relapses
and one relapse occurred in the group with both therapies.The 3-year relapse
free survival rates were 79.4%, 85.7%, 83.8% and 92.8% for the no adjuvant
therapy, RT, MT, and both therapies groups (p ˂0.4), respectively. For those
relapsing, the risk factors were advanced stage (p ˂ 0.009) and high risk dis-
ease (p ˂ 0.008).
Summary / Conclusion: The majority of pts are in CR. Nevertheless, most cas-
es had low risk disease. We did not observe difference between groups. BD is
usually an indication for RT. However, near half of the pts with BD did not
receive RT, and did not have an increase incidence of relapse. MR did not offer
benefit. Advanced and High risk diseases were the only risk factors associat-
ed to relapse. Therefore, it seems reasonable not to use any further treatment
in low risk disease after standard therapy. Prospective trials with larger num-
ber of pts are needed to evaluate RT in the rituximab era.

B1609
PROGNOSTIC RELEVANCE OF BASELINE NEUTROPHILE-TO-LYMPHO-
CYTE RATIO IN DIFFUSE LARGE B-CELL LYMPHOMA : RESULTS FROM
A PROSPECTIVE COHORT STUDY
J Hong1*, J Lee1, S Lim1, H Jung1, S Kim1, M Kim1, M Choi1, W Chang1, S Park1,
Su Lee1, W Kim1, C Jung1, Y Ko2, S Kim1
1Division of Hematology-Oncology, 2Department of Pathology, Samsung Med-
ical Center, Seoul, Korea, Republic Of

Background: The systemic inflammatory response and host immunity has
been associated with prognosis of various human cancers. The neutrophile-to-
lymphocyte ratio (NLR), representing both inflammatory response and imuune
status, has been proposed as a reliable marker to predict clinical outcomes in
cancer patients. 
Aims: The aim of this study is to determine prognostic significance of baseline
NLR in patients with diffuse large B-cell lymphoma (DLBCL).
Methods: Subjects were selected from the Samsung Medical Center Lym-
phoma Cohort Study (a prospective cohort study registered at www.clinicaltri-
als.gov as NCT00822731). Survival analysis were performed by Kaplan-Meier
methods and the log-rank test. To evaluate the independent prognostic signif-
icance of NLR, multivariate Cox regression models were applied. The optimal
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cutoff value of NLR was decided by using ROC curve analysis.
Results: A total of 334 DLBCL patients receiving R-CHOP chemotherapy were
included in this study. A NLR value of 3.1 corresponded to the maximum com-
bined sensitivity and specificity on the ROC curve and the AUC (area under the
curve) was 0.635 (95% CI 0.581-0.687, P=0.0009). With a median follow-up
of 31.1 months (range, 0.3-55.5), patients with baseline NLR>3.1 (n=125)
showed poorer overall survival (OS) (P<0.001) and progression-free survival
(PFS) (P<0.001) compared to patients with baseline NLR≤3.1 (n=209). The
expected 3-year OS and PFS rates were 63.0% vs 86.1% (P<0.001) and 58.0%
vs 77.7% (P<0.001), respectively. In univariate analysis, the following variables
were predictive of OS: NLR>3.1 (P<0.001), age older than 60 (P<0.001),
ECOG≥2 (P<0.001), stage≥3 (P<0.001), high-intermediate or high IPI risk
group (P<0.001), extranodal involvement≥2 (P<0.001), and bone marrow
involvement (P=0.001). In multivariate analysis, NLR>3.1 (HR 2.0; 95%CI 1.2-
3.4, P=0.009), age older than 60 (HR 3.0; 95%CI 1.8-4.9, P<0.001), ECOG≥2
(HR 1.9; 95%CI 1.1-3.3, P=0.021) retained its statistical significance as inde-
pendent poor prognostic factors for OS.
Summary / Conclusion: This study suggests that baseline NLR is a simple
and significant independent prognostic factor for OS in DLBCL patients treat-
ed with R-CHOP chemotherapy. Further studies are anticipated exploring the
mechanisms of associations between NLR and clinical outcomes in DLBCL,
such as inflammatory transcription factors and cytokines. 

B1610
18-FLUORODEOXYGLUCOSE (FDG) OUTPERFORMS 18F-FLUO-
ROTHYMIDINE (FLT) IN IDENTIFYING TRANSFORMATION OF FOLLICU-
LAR LYMPHOMA, IN PARTICULAR THROUGH HETEROGENEITY IN
UPTAKE
M Wondergem1*, N Rizvi2, O Hoekstra2, R Boellaard2, S Cillessen3, J
Regelink1, M Chamuleau1, N Hoetjes2, P van de Ven4, S Zweegman1, J Zijl-
stra1
1Hematology, 2Nuclear Medicine, 3Pathology, 4Epidemiology and Biostatistics,
VU university medical center, Amsterdam, Netherlands

Background: Diagnosing transformation of follicular lymphoma (FL) to diffuse
large B-cell lymphoma is important, since therapy regimens for FL are not effec-
tive in transformed lymphoma. Currently, transformation is probably underdiag-
nosed as transformation is known to occur focally whereas in general a biop-
sy is performed randomly. FDG-Positron Emission Tomography (PET), imag-
ing glucose utilization, is known to correlate with proliferation rate. However,
FLT might more specifically image proliferation through visualization of thymi-
dine uptake.
Aims: Therefore we performed a prospective study to identify which PET-trac-
er, FDG or FLT, can be used to distinguish between FL and transformed lym-
phoma.
Methods: FDG- and FLT-PET scans were performed in 17 patients with FL and
9 patients with biopsy-proven transformed lymphoma. We measured SUVmax
(standardized uptake value) of the lymph node with the highest uptake per
patient and measured the range of uptake in involved nodes per patient. To
reduce partial volume effects only lymph nodes larger than 3cc (measured as
the A50 isocontour on the PET scan) were incorporated in the analysis. Scans
were made on the Philips Gemini TF PET-CT camera, 1 hour after injection of
185 MBq of FDG or FLT.
Results: The SUVmax was significantly higher in transformed lymphoma as
compared to FL for both FDG (median 22.0, range 14.6-42.4 in transformed and
10.9 (5.2-20.4) in FL, P<0.0001) and FLT (median 11.5, range 5.5-16.3 in trans-
formed and 8.0 (3.6-16.6) in FL, P=0.03), however, with considerable overlap.
Additionally we determined the range of FDG and FLT uptake in each individ-
ual patient. The FDG range was significantly higher in patients with transformed
lymphoma versus patients with FL (6.0-37.5 versus 0.03-7.9, P<0.001) allow-
ing discrimination between transformed lymphoma and FL. In contrast, FLT did
not discriminate (P=0.07, ROC curve: AUC for FDG 0.967 vs FLT 0.716). 
Using ROC curve analysis cut off values could be determined. Using a cut off
of 14.5 for FDG SUVmax in the lymph node with the highest uptake, transfor-
mation was diagnosed with a sensitivity of 100% and a specificity of 82%. With
a cut off of 6 for FDGrange, sensitivity was 100% and specificity 71%. For FLT
no cut off values could be determined due to overlap of values. For validation,
we analyzed FDG PET scans in 4 additional patients with transformed lym-
phomas and 5 patients with FL using these cut off values. Moreover, we used
the same cut off values for 9 transformed lymphomas and 11 FL from literature
(Bodet Millin Haematologica 2008). In these validation sets the 100% sensitiv-
ity could only be retained using the cut off of 6 for FDG range. The lower speci-
ficity found in the validation set (55-80%) is acceptable since it only leads to
excess biopsies (when a FL is misclassified as a transformed lymphoma) and
not to mistreatment of a patient (when a transformation is missed).
Summary / Conclusion: FDG-PET distinguishes better than FLT-PET between
FL and transformed lymphoma. An intraindividual FDGrange of 6 or higher is
highly suspicious of transformation and should guide diagnostic procedures.

B1611
FIRST-LINE THERAPY COMBINATION WITH RITUXIMAB AND FLUDARA-
BINE IN PATIENTS WITH EXTRANODAL MARGINAL ZONE B-CELL LYM-
PHOMA OF THE MUCOSA-ASSOCIATED LYMPHOID TISSUE TYPE. 
E Domingo1*, A Salar2, A Muntañola3, M Canales4, H Pomares1, O Servitje5, F
Gallarrdo6, C montalban 7
1Hematology, Institut Catala d’Oncologia, 2Hematology, Hospital de Mar-IMAS,
Barcelona, 3Hematology, Mutua de Terrassa, Terrassa, 4Hematology, Hospital
la Paz, Madrid, 5Dermatology, Hospital Universitari de Bellvitge, 6Dermatology,
Hospital del Mar-IMAS, Barcelona, 7Internal Medicine, Hospital Ramon y Cajal,
Madrid, Spain

Background: There are no consensus guidelines regarding the best therapeu-
tic option for patients for patients with extranodal marginal zone lymphomas of
the mucosa-associated lymphoid tissue (MALT) type. 
Aims: To evaluate the efficacy and safety of combination first-line therapy with
Rituximab plus Fludarabine in extranodal MALT lymphoma patients.
Methods: Patients with untreated or de novo extranodal MALT lymphoma
received a combination of rituximab (375 mg/m2 iv) on Day 1 and fludarabine
(25 mg/m2 iv) on days 1 to 5 (patients aged > 70 years days 1-3), every 4
weeks. After 3 cycles a work-up was done: those patients who achieved com-
plete remission (CR) received an additional cycle and those in partial remission
(PR) received three more cycles. 
Results: Twenty-seven patients were included. The median age was 60 years
(32-83 y) and 15 (56%) were women. Twelve had gastric MALT lymphoma and
15 extragastric MALT lymphoma. Nine patients (33%) had stage IV disease.
After 3 cycles, 16 (59%) of the patients were in RC and 10 (37%) were in PR
(1 patient was not evaluated). Thirteen (48%) patients received a total of 4
cycles, 11 (41%) 6 cycles and 3 (11%) 3 cycles. At the end of treatment, 23
(89%) of the patients were in CR and 3 (11%) in PR. With a median follow-up
of 66 months, 20 patients (74%) are in CR and 4 (15%) in PR. One patient died
due to another malignancy and in two patients we lost follow-up. Toxicities
were mild and mostly hematological. 
Summary / Conclusion: First-line therapy with Rituximab and Fludarabine is
a very active treatment, with a favorable safety profile and long lasting respons-
es for patients with extranodal MALT lymphomas. 

B1612
RITUXIMAB, CYTARABINE AND PLATINUM-BASED SALVAGE REGIMEN
FOR RELAPSED OR REFRACTORY DIFFUSE LARGE B-CELL LYM-
PHOMAS (DLBCL): A SINGLE RETROSPECTIVE SURVEY OF 66
PATIENTS
G Laboure1*, K Bouabdallah1, P Dumas1, M Dilhuydy1, N Milpied1
1Hematology department, Chu Bordeaux, Pessac, France

Background: Addition of Rituximab to CHOP-like first-line chemotherapy reg-
imen has dramatically improved the outcome of DLBCL. Approximately 33%
of patients (pts) experience relapse or refractory disease and underneed sal-
vage therapy including high-dose therapy and autologous stem-cell transplan-
tation (ASCT). However the best pre-transplant salvage regimen still remains
to be determined (Gisselbrecht C., CORAL study, J.C.O, 2010). 
Aims: The aim of this retrospective study is to evaluate the response rate after
Rituximab, Cytarabine and Platinum-based salvage therapy in relapsed or
refractory DLBCL before ASCT.
Methods: Sixty-six pts with refractory or relapsed de-novo DLBCL (n=52) or
transformed indolent lymphoma (n=14) are reviewed between 12/2006 and
11/2012. All patients except 1 receive Rituximab in first or subsequent line
treatments and all receive salvage regimen based on Rituximab 375 mg/m² d1
i.v., Dexamethasone 40mg/d d1-4 p.o., Cytarabine 2g/m² d2-3 i.v., with either
Cisplatinum 100mg/m² d1 i.v.(n=22; 33%) or Carboplatinum AUC 5 d1 i.v.
(n=44; 67%). Tumor response is assessed after 3 or 4 cycles by CT-scan (n=4;
6%), PETscan (n=60; 91%) or clinical assessment (n=2; 3%). When it is feasi-
ble, pts with CR or PR undergo BEAM conditioning regimen followed by ASCT.
Results: Relapse after first-line therapy occures in 16 pts with a median time
of 18 months (7-76). In 50 pts, disease is considered as refractory based on
positive PETscan (Deauville criteria) at intermediate assessment after 4 cycles
of RCHOP-like regimen (n=43; 86%) or after the end of the front-line therapy
(n=7; 14%). Median age is 57 years (23-73). Salvage therapy is administered
for 2 (n=11; 17%), 3 (n=48; 73%) or 4 cycles (n=7; 11%) before assessment.
The ORR is 74% with 41% CR, 33% PR,6,1% SD and 19,7% PD. Among the
responding pts (n=49; 74%), 43 pts (88%) receive BEAM conditioning followed
by ASCT. Six pts (12%) are not transplanted because of age (n=4), comorbid-
ity (n=1), active infection (n=1). After a median FU of 13mo (3-65), over the 66
pts, 49 pts (74%) are alive, in CR (n=40; 61%) or in PR (n=3; 5%), 13 pts (20%)
died from progressive disease. Among the whole cohort, 5y-OS is 67% with-
out median reached. Among pts in ORR, 1y- and 3y-DFS are 86% and 78%
respectively. 
Summary / Conclusion: Rituximab-Cytarabine and Platinum-based salvage
therapy shows an impressive response rate in relapsed or refractory DLBCL.
Although retrospective date, our results compare favourably with published
results.
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B1613
CELL PROLIFERATION (KI-67) AND BCL2 AS PROGNOSTIC MARKERS IN
PERIPHERAL T-CELL LYMPHOMA
R Fernández1*, A González2, L Gutiérrez1, D Cuervo3, E González1, F
Domínguez4, C Fernández1
1Hematology, Hospital de Cabueñes, Gijón, 2Stem Cell Transplant Unit, HUCA,
Oviedo, 3Internal Medicine, 4Pathology, Hospital de Cabueñes, Gijón, Spain

Background: Peripheral T cell lymphomas (PTCL) comprise a heterogeneous
group of rare malignancies, characterized by an aggresive clinical course and
a poor survival. Although the International Prognostic Index (IPI) and the PTCL
prognostic index (PIT) are used for prognostic stratification, their predictive util-
ity is in need of improvement. Proliferation index and chemokine expression
may have prognostic significance.
Aims: To investigate the prognostic value of proliferation index (as determined
by Ki-67) and BCL2 protein expression (assessed by immunohistochemical
methods) in a retrospective cohort of pts with PTCL.

Methods: 37 PTCL cases (28 male, 9 female; median age, 58 year [range, 28-
81]) diagnosed between the years 2002 and 2012 were identified. Histology
subtypes were as follows: PTCL-not otherwise specified (18, 49%), anaplastic
large cell lymphoma-primary systemic type (9, 24%), angioimmunoblastic T-cell
lymphoma (7, 19%), T/NK nasal type (2, 5%), intestinal T-cell lymphoma (1,
3%). Proliferation index and bcl-2 expression were reviewed by local
hematopathologist. Clinical data was obtained thorough chart review.
Results: Most patients had advanced stage disease, 92% were stage III-IV
(Ann-Arbor). 69% had elevated IPI score (3-4-5), and 84% elevated PIT score
(2-3-4). The majority of patients (35) received initial treatment with CHOP-like
regimens. For the whole group with a median follow-up of 43 months (range 2-
139), the median OS was 12.7 months (95% CI, 0-42.1). The median proflifer-
ation rate (Ki-67) for the entire group was 80% (range, 10 - 91%; interquantile
range, 66 - 80%). Pts with high Ki-67 (>= 80%) at diagnosis (n=21) had a worse
OS (median 9.5 months) compared to those with Ki-67 <80% (80.3 months).
This difference showed statistical significance (P=0.04) and the Hazard ratio
(HR) for Ki-67 >= 80% was 2.7. We found no significant correlation between
IPI or PIT scores and Ki-67. By histologic type, angioimmunoblastic T-cell lym-
phoma showed lower Ki-67 than all other types (55% vs 80%; P=0.013) and
this subgroup had better outcome. BCL-2 expression was detected in 76% of
the cohort, and showed negative impact on survival (P=0.015; HR=2.347).
We incorporated these variables into a scoring system: 1) a Ki67 index >= 80%,
2) BCL-2 expression. Patients were stratified into two risk groups: low (0 or 1
risk factor) and high risk (2 risk factors). Patients with a high score (2) had: less
OS, when compared to the low-risk population (P=0.012) (fig. 1).
Summary / Conclusion: Ki-67>=80% and BCL-2 expression have a negative
impact in survival in pts with PTCL, and should be applied in clinical practice.

B1614
AGE DISTRIBUTION OF LYMPHOMA PATHOLOGY SUBTYPES AS PART
OF HAEMATOLOGICAL MALIGNANCIES IN JORDAN: A RETROSPECTIVE
ANALYSIS OF 2653 CASES IN A TERTIARY CANCER CENTRE.
A Addasi1*
1Lymphoma Service/Program, Khcc, Amman, Jordan

Background: Lymphoma is the fourth most common newly diagnosed cancer
in Jordan, a small country with a population of 5.85 million. 
The age distribution of lymphoma pathology subtypes as a part of the overall
haematological malignancies burden in Jordan has not been hitherto well char-
acterized.
Aims: To characterize the clinico-pathological features of lymphoma, and their
age distribution, in patients referred to King Hussein Cancer Center (KHCC)(aka
Al Amal Cancer centre in the period 1997 to 2003), the major cancer tertiary
referral centre in Jordan.
Methods: A retrospective analysis was conducted of all lymphoma patients

referred to KHCC/Al Amal Centre, between 1/6/1997 and 31/1/2012. Clinical
features and histological subtypes were retrospectively collected for all patients
with a diagnosis of lymphoma, and incorporated in the Lymphoma Service
Database
Results: Over the 15 year period of 1997-2012, 5153 patients with haemato-
logical malignancies were referred to KHCC/Al Amal Centre . Of those,
2653(51%) had a diagnosis of lymphoma, and thus were registered in the Lym-
phoma Service Database, of whom 160 (3%) were diagnosed with SLL/CLL and
were included in the lymphoma cohort for the purpose of this analysis. 3219 of
the cases above(62%) were aged 18 or older. 1692 patients (38%)younger
than 18 years of age were classified as pediatric cases. 1150 of the latter group
had a diagnosis of leukemia(53% of leukemia cases). On the other hand, 542
pediatric patients were diagnosed with lymphoma, constituting 20% of the lym-
phoma cases. There were 1074 cases (21% if all cases) of Hodgkin Lymphoma.
B-cell lymphomas formed 1310 (87.3%) of the NHLs, whereas T-cell lym-
phomas formed (104)12.7% of the NHL total. Diffuse large B-cell lymphoma was
the most common subtype, with 510 cases (50.7% of all NHLs). Follicular cen-
tre-cell lymphomas, B-cell small lymphocytic lymphoma, mantle-cell lymphoma,
marginal zone B-cell lymphomas (including MALT lymphomas), and Burkitt lym-
phoma amounted to 90 (6.4%), 160( 11.3%), 14(1.0%), and 43 (3.0%)
and12(0.9%) respectively. Among the T-cell lymphomas, mycosis fungoides
and anaplastic large-cell lymphomas of T/null-cell type accounted for 31(2.1%)
and 27(1.9%) of all NHL cases, respectively.
Summary / Conclusion: To our knowledge, this is the biggest lymphoma series
to be reported in Jordan to date. Non-Hodgkin lymphoma appears to constitute
a smaller share of the lymphoma burden in Jordan in contrast to Hodgkin Lym-
phoma, as opposed to Europe and the US, with nearly one third of the cases
being classified as Hodgkin Lymphoma. T cell lymphomas constitute a small-
er proportion of NHL as opposed to other reports from Eastern Asia, Lymphoma
constituted the vast majority of haemtological malignancies in adults, with HD
(21%of all cases) and DLBCL (9.9%of all cases) accounting for roughly two
thirds of all adult cases. ALL/LL, as expected, accounted for the majority of the
haematological malignancies in the pediatric age group The lymphoma clinico-
pathological features, however, show important differences from those
described in the rest of the world. Follicular lymphoma and mantle-cell lym-
phoma are less common in Jordan compared to Europe and the USA. Periph-
eral T-cell lymphomas and T/NK-cell lymphomas of nodal and extranodal nasal
types, which are common in other Asian countries, are also less prevalent.
DLBCL, as a result, formed a bigger proportion of NHL in Jordan. As described
above, HD formed a bigger proportion of haematological malignancies in gen-
eral, and lymphomas in particular, in Jordan.

B1615
MUM1/IRF4 /BCL6 EXPRESSION FAILS TO PREDICT SURVIVAL IN
PATIENTS WITH GERMINAL CENTER B LYMPHOMA TREATED WITH
IMUNOCHEMOTHEARPY-SINGLE CENTAR EXPERIENCE
S Trajkova1,2*, I Panovska-Stavridis1,2, A Stojanovic1,2, D Dukovski1, M Ivanovs-
ki3, S Stankovic1,2, A Pivkova-Veljanovska1,2, M Popovska-Simjanovska1, L
Cadievski1, G Petrusevska4, L Cevreska1,2
1Hematology, University Clinik for Hematology, 2Medical Faculty, Skopje, Mace-
donia, The Former Yugoslav Republic Of, 3Hematology, 4Institute of Patholo-
gy, Medical Faculty, Skopje, Macedonia, The Former Yugoslav Republic Of

Background: Diffuse large B-cell lymphoma is subclassifed into molecular
subgroups that correspond to different stages of lymphocyte development-
namely germinal center B-cell like and activated B-cell like. Myeloma associ-
ated oncogene MUM1/ IRF4 is a hallmark of activated B cell lymphoma (ACB).
But MUM1 is also expressed in the nucleus or cytoplasm of small percentage
of germinal center (GC) B cells located in the “light zone . Unlike normal GC B
cells, lymphoma cells in approximately 50% of MUM1 (+) DLCL-B co expressed
MUM1 and BCL6.
Aims: In line that MUM1 is predictor of inferior survival the aim of this study was
to evaluate MUM1/IRF4/BCL6 immunohistochemical approaches for predicting
the survival of patients with GCB lymphoma treated with imunochemotherapy
Methods: Our study enrolled 84 patients diagnosed and treated at the Univer-
sity Clinic of Hematology in the period between January 2002 and January
2012. They were all treated with R-CHOP regimen and the median follow-up
of the patient was 36 months. We analyzed biopsy simples immunochemical-
ly for markers of germinal center(BCL6), postgerminal center(MUM1), and
apoptosis marker (BCL2). 
Results: The patients were divided in two groups BCL6+/MUM1+
(39pts;46,4%)and BCL6+/MUM1-(45pts;53,5%). The median overall survival
time(OS) were 122,4 months in BCL6+/MUM1-group, and 90 months in
BCL6+/MUM1+group respectively. The groups were statistically comparable
regarding the prognostic parameters as IPI, performance status.
Summary / Conclusion: Our results did not show any statistical survival advan-
tage and better outcome for the patient classified as GCB DLBL(BCL6/MUM1-
) when treated with R-CHOP and indicate that immunohistohemical markers do
not really reflect the molecular diversity of the tumor.  They also support the
studies that suggests that Rituximab eliminates or modulates the significance
of some already established prognostic markers for DLBL and indicate that
previously recognized markers should be re-evaluated in the context of the
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modern therapy and that new prognostic indicators for DLBL has to be identi-
fied. 

B1616
THE USE OF FLIPI AND FLIPI 2 IN FOLLICULAR LYMPHOMA
R Damas1*, M Brochado1, F Trigo1, J Guimarães1
1Hematology, Hospital São Joao, Oporto, Portugal

Background: Is has been proposed the use of two different prognostic scores
when staging Follicular Lymphoma. FLIPI (Follicular Lymphoma International
Prognostic Index) is a prognosis index developed in the pre-rituximab era and
divides patients into different overall survival (OS) risk groups. FLIPI 2 was
developed in the post-rituximab era and is prognostic for progression free sur-
vival (PFS).
Aims: To evaluate FLIPI and FLIPI 2 prognostic value.
Methods: We analysed retrospectively 106 patients with follicular lymphoma
diagnosed (1997-2012) in our hospital.
Results: The median age at diagnosis was 56 years-old [33;85], 54.7% were
male and 43.4% were over 60 years. The median follow-up was 43 months
[1;175]. 65.1% patients were in advanced stage (III-IV-Ann Arbor staging sys-
tem) and 19.1% had B symptoms at diagnosis with 60.4% of extranodal sites.
Lymphoma grade was classified (WHO) 1)31.6%, 2)50.7% and 3A) 17.7%, 3B
grade lymphomas were not included in the analysis. 36.6% had liver/spleen
enlargement and 7.6% had serous effusions. Bulky mass (>6cm) was present
in 10.7% and 9.7% had >= 5 nodal sites involvement. 80% had hemoglobin
<=12g/dl, no patients had leucopenia (<1.0x109/L) and 3% had thrombocy-
topenia (<100x109/L), 31.4% and 24.4% had LDH (lactate dehydrogenase)/B-
2 microglubulin elevated. FLIPI: low risk: 45.9%, intermediate risk: 38.8% and
high risk: 15.3% (98 patients) and FLIPI 2: low risk: 53.4%, intermediate risk:
29.3% and high risk: 17.3% (75 patients). The treatment strategy was grouped:
“Watch&Wait” (WW) (33%) and chemotherapy/radiotherapy (67%). The major-
ity of WW were patients with early stage disease (I-II:58,8%; P<0.0001) and
68.8% had low FLIPI risk (P<0.02). Patients treated with chemotherapy/radio-
therapy were mainly at advanced stages (III-IV:79.7%; P<0.0001) and 50%
had intermediate FLIPI (P<0.02). No significance found in FLIPI 2 between
these two. Comparing different variables in FLIPI/FLIPI 2 we found 13.5% with
both high B-2 microglubulin and LDH and 29.8% with only one (P<0.01). In
advanced stages 72.1% had bone marrow involvement (P<0.0001). No signif-
icance found between nodal regions >=5 vs bulky mass. The 5-year OS was
93.8% and PFS was 63.5%. Six patients have died. FLIPI showed significance
in OS with 100% (low risk), 89.1% (intermediate risk) and 83.6% (high risk)
patients alive after 5 years (P<0.046) and in PFS with 72.9% (low risk), 59.6%
(intermediate risk) and 25.9% (high risk) without progression/relapse after 5
years (P<0.035). FLIPI 2 showed no significant differences either in OS or
PFS. In FLIPI, only age and hemoglobin had significance in OS 98,1% (<
60years;P<0.05) and 97.1% (hemoglobin <=12 g/dl; P<0.02) and this was also
true for PFS using FLIPI 2: 74% (P<0.001) and 75.1% (P<0.0001) respective-
ly.
Summary / Conclusion: Only variables common to FLIPI and FLIPI 2 had sig-
nificant prognostic value. Surprisingly patients with hemoglobin lower than 12
showed better OS and PFS at 5 years. As expected FLIPI had value in OS but
FLIPI 2 did not show significance in PFS. Whether FLIPI or FLIPI 2 should be
used to decide treatment in not clear. This study showed that 68.8% WW group
had low FLIPI, hence this maybe helpful to determine therapeutic strategy. The
group chemotherapy/radiotherapy was mainly at advanced stages with 50%
intermediate FLIPI.

B1617
BENDAMUSTINE PLUS RITUXIMAB IN PATIENTS WITH RELAPSED OR
REFRACTORY WALDENSTRÖM’S MACROGLOBULINEMIA (WM)
S Improta1, M Villa1*, A Gagliardi1, A Lucania1, P Della Cioppa1, M Esposito1,
L Mastrullo1
1U.O.C. Ematologia, P.O. San Gennaro ASL Napoli 1 Centro, Napoli, Italy

Background: WM is an incurable disease, with an overall medial survival of
only 5-6 years. Age, hemoglobin level, platelet count, β(2) microglobulin, and
monoclonal IgM concentrations are characteristics required for prognosis. First-
line therapy of WM has been based on single-agent or combination therapy with
alkylator agents (e.g. chlorambucil or cyclophasphamide), nucleoside ana-
logues (cladribine or fludarabine), and the monoclonal antibody rituximab. 
Aims: Novel therapeutic agents that have demonstrated efficacy in WM include
thalidomide, lenalidomide, bortezomib, everolimus and bendamustine.
Methods: We report the treatment outcome for 16 (9 male, 7 female; median
age: 70y, range: 67-78) relapsed/refractory Waldenström’s macroglobulinemia
(WM) patients. Treatment consisted of bendamustine (90 mg/m(2) I.V. on days2,
3) and rituximab (375 mg/m(2) I.V. on day 1) for all patients. One rituximab-intol-
erant patient received bendamustine alone. Each cycle was 4 weeks, and
median number of treatment cycles was 4. 
Results: The clinical stage (remission, progression or stable disease) was
defined with clinical re-evaluation after chemotherapy and re-staging 6 months
after end of therapy. At best response, median serum IgM declined from 3500

to 500 mg/dL, and hematocrit rose from 29.9% to 37.8%. Overall response rate
(CR + PR) was 81.2%. Overall therapy was well tolerated. Prolonged myelo-
suppression was more common in patients who received prior nucleoside ana-
logues.
Summary / Conclusion: Bendamustine in combination with Rituximab demon-
strates an excellent effectiveness in previously treated WM patients, with an
acceptable toxicity profile. These agents, when compared to traditional
chemotherapeutic agents, may lead in the future to higher responses, longer
remissions and better quality of life for patients with WM.

B1618
ORAL MUCOSA NON-HODGKIN’S LYMPHOMAS: A CLINICOPATHOLOG-
IC STUDY OF 22 CASES
E Georgakopoulou1, M Moschogiannis2*, P Tsirkinidis2, M Achtari3, X Yiak-
oumis2, C Kalpadakis4, S Sachanas2, M Angelopoulou5, T Vassilakopoulos5, M
Siakantaris6, M Kyrtsonis5, C Kittas7, G Laskaris1, G Pangalis2
1Dental Clinic, Oral Medicine Center, Ipsiladou 37, Athens , 2Haematology
Department, Athens Medical Center, Psychicon Branch, 3Dental Clinic, Dental
Clinic Paedon Pentelis General Hospital, Athens, 4Haematology Department,
University of Crete, Heraklion, 5Haematology Department, University of Athens,
“Laikon” General Hospital, 61st Department of Internal Medicine, University of
Athens, 7Histology , Department of Histology and Embryology, Medical School
of Athens, Athens, Greece

Background: Oral non Hodgkin lymphomas (NHL), is a rare subgroup of NHL.
Represent less than 5% of the oral cavity malignancies and 2% of all extra-
nodal NHL. The vast majority of them is located in the Waldeyer’s ring, most-
ly in tonsils (70%), but they also may affect the salivary glands, the bone of the
jaws and the oral mucosa.
Aims: To report the clinical and laboratory characteristics, as well as the out-
come of patients with oral mucosa-NHL (OM-NHL).
Methods: We performed a retrospective analysis of 22 patients records, diag-
nosed with OM-NHL from 1997 until 2012. Patients with Waldeyer’s ring lym-
phoma (including tonsils), salivary gland lymphoma, and lymphomas that affect-
ed the bone of the jaws were excluded from this study. Data, related to histo-
logical subtype, clinical stage at diagnosis, international prognostic index (IPI),
bulky disease, B-symptoms, treatment administered, response rates, 5-year
failure free survival (FFS) and overall survival rate (OS), were recorded.
Results: 12 patients were were male and 10 female, with a median age of 58
years. After staging, (An-Arbor System), oral mucosa was the only site of
involvement in 73% (Stage-IE), while 18% were clinical stage II and 9% clini-
cal stage IV. The location of NHL was: tongue 45%, gingival mucosa 23%,
palate 14%, lips 14% and the mouth floor 4%. A B-cell phenotype was docu-
mented in 64% and a T-cell in 36%. The most common histological subtype was
found to be diffuse large B cell lymphoma (DLBCL) in 45%, followed by periph-
eral T-NHL (PTCL-NOS) in 32%. 9% were diagnosed with mantle cell lym-
phoma (MCL), 9% with follicular lymphoma (FL) and 5% with anaplastic large
cell lymphoma (ALCL). Increased levels of LDH were recorded in one patient,
bulky disease in 4/22 patients (2 DLBCL, 1FL, 1 MCL pleiomorphic), B-symp-
toms also in 4/22 patients (1 DLBCL, 1 FL, 1 MCL, 1 MCL pleiomorphic). Treat-
ment included immunochemotherapy (41%), chemotherapy (31%),
immunotherapy (23%) and radiotherapy (RT) followed by chemotherapy (5%).
5/9 patients with NHL of T-cell origin were placed on Interferon-α (INF-α) treat-
ment, while 8/13 patients with NHL of Β-cell origin received as first line treat-
ment immunochemotherapy R-CHOP. Among the treatment modalities used in
the T-NHL group, INF-α, either as monotherapy or as a rescue therapy in
relapsing patients, was highly effective, producing long lasting CRs. After a
median follow-up of 64 months, the vast majority of our patients (91%) is alive,
while 77% of them are in complete remission (CR). We did not record any sig-
nificant difference in response and survival rates between the two major histo-
logical subtypes (B-NHL versus T-NHL).
Summary / Conclusion: This is one of the largest series focusing on NHL
exclusively on the oral mucosa. Our results are contributing in the understand-
ing of the clinical behavior of this NHL subgroup. The percentage of OM-NHL
originating from T-cells was significantly higher (36.4%) than that reported for
the nodal T-NHL. Response rates are remarkably high, with a long lasting over-
all survival, independently of the histological subtype.

B1619
RETROSPECTIVE REVIEW OF PERIPHERAL T-CELL LYMPHOMA IN A
SINGLE INSTITUTION: OUTCOME AND CENTRAL NERVOUS SYSTEM
INVOLVEMENT
R Fernández1*, L Gutiérrez1, A González2, D Cuervo3, E González1, F
Domínguez4, C Fernández1
1Hematology, Hospital de Cabueñes, Gijón, 2Stem Cell Transplant Unit, HUCA,
Oviedo, 3Internal Medicine, 4Pathology, Hospital de Cabueñes, Gijón, Spain

Background: Peripheral T cell lymphomas (PTCL) comprise a heterogeneous
group of rare malignancies, characterized by an aggresive clinical course and
frequent extranodal involvement. Moreover, little data exist on the risk of cen-
tral nervous system involvement (CNS) by these lymphomas. 
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Aims: To describe the clinical characteristics and outcome of PTCL patients,
and to estimate the frequency of CNS involvement. 
Methods: Retrospective analysis of all PTCL cases diagnosed in Gijon
(Asturias, Spain), that covers a population of approximately 450,000 people,
between 2002 and 2012. Clinical data were obtained thorough chart review.
CNS involvement was defined by positive finding in citology or flow cytometry
analysis of CSF.
Results: A total of 37 cases were identified, the histology subtypes were: PTCL-
not otherwise specified (18, 49%), anaplastic large cell lymphoma-primary sys-
temic type (9, 24%), angioimmunoblastic T-cell lymphoma (7, 19%), T/NK nasal
type (2, 5%), intestinal T-cell lymphoma (1, 3%). 3 patients had received anoth-
er diagnosis (B-cell lymphoma, Hodgkin’s disease) prior to the current diagno-
sis of PTCL. One case was diagnosed post-mortem. Median age at time of pres-
entation was 58 (range 28-81) years, 35% were ≥65 years old. ECOG was 2-
4 in 57%, and 68% had B symptoms. Most patients had advanced stage dis-
ease: 92% were stage III-IV (Ann-Arbor), 76% had extranodal involvement,
and 38% had documented bone marrow involvement. 69% had elevated IPI
score (3-5), and 84% elevated PIT score (2-4). Laboratory data showed elevat-
ed LDH level in 73% and elevated Beta-2-microglobulin in 76%. A total of 35
pts received initial treatment, the majority received CHOP-like regimens. 8 pts
(22%) received consolidation with autologous stem cell transplant (ASCT) in 1st
remission. At the end of first line therapy, overall response was 57% (17 pts CR;
4 pts PR), while 7 cases (19%) had disease progression and 22% experienced
early death during treatment. Overall, 19 pts (51%) presented relapse/progres-
sion: 15 were treated with platinum-containin regimens, and 5 pts underwent
salvage SCT (4 allogeneic, 1 autologous). With a median follow-up of 1298 days
(range 79-4173), the median OS for the whole group was 382 days (95% CI,
0-1262). Pts who received transplant in 1st remission had better outcomes
than as salvage treatment (P=0.029). CNS disease, as detected by flow cytom-
etry, was found in 8 pts (22%), with no case found in angioimmunoblastic sub-
type and the highest number of cases in ALCL (4 cases, 50%), and NOS (3 cas-
es, 37.5%). Median time to CNS involvement was 67.5 days (range, 33-296),
and univariate analysis only identified elevated LDH (P=0.05) as risk factor for
CNS disease, without correlation with BM involvement. Median OS for this
group of pts was particularly dismal (244 days, CI 29 - 459 days) (fig. 1).
Summary / Conclusion: This 10-year review of patients treated in a single insti-
tution confirms the poor clinical outcomes of PTCL: advanced stage, extranodal
involvement, high rate of early death, poor response to front-line treatment,
and short OS after relapse. We also find a strikingly high frequency of CNS
involvement, as detected by flow cytometry. A CNS surveillance and prophy-
laxis strategy should be considered for this type of lymphomas.

B1620
IMPACT ON SURVIVAL ACCORDING TO HISTOLOGICAL GRADE (1-2 VS
3A) IN A SERIES OF 128 PATIENTS DIAGNOSED OF FOLLICULAR LYM-
PHOMA IN THE RITUXIMAB ERA. EXPERIENCE IN ICO-HOSPITAL DURAN
I REYNALS.
H Marín1*, S Vilchez1, F Esteller2, E Domingo-Domenech1, A Ramos 1, V
Henao1, A de Sevilla Ribosa1, E González-Barca1
1Department of Hematology, ICO-Hospital Duran i Reynals, 2Department of
Pathology, Hospital Bellvitge, Barcelona, Spain

Background: Around 15-25% of all follicular lymphoma (FL) are histological
grade 3a and comparing with grade 1-2 have different clinicobiological fea-
tures.
Aims: To analyze clinicobiological characteristics, response to therapy and
outcome of a series of 128 patients according to histological grade 1-2 vs 3a
in a single institution.
Methods: Between 2004 to 2012 were identified in our data base among 128
patients diagnosed with follicular lymphoma. Histological grades were: grade

1-2, 91 patients (71%); grade 3a, 30 patients (23%) and grade 3b, 7 patients
(6%). Histological grades were reviewed according to WHO criteria. We ana-
lyzed the clinical and biological features, response rate and prognosis of 121
patients with histological grades 1-2 and 3a.

Results: The clinical characteristics of patients with histologic grade 1-2 vs 3a
were: 41M/50F vs 8M/22F; median age, 57 vs 62.5; stage III-IV, 90% vs 77%;
B symptoms, 16% vs 10%; high LDH, 31% vs 41% and high β2microglobulina
57% vs 59%, respectively. The percentage of patients with high risk IPI, FLIPI
and FLIPI 2 according to grade 1-2 vs 3a was: 6.5% vs 15%, 42% vs 38% and
43.5% vs 45% respectively. Biological data at diagnosis, therapy, response
rates, overall survival and event free survival at 5 years are shown in the table.
With a not reached median overall survival, 21 (17%) patients died, 14(15,4%)
of them with histological grade 1-2 and 7 with histological grade 3a, mostly due
to disease progression. Ki-67 index > 50% at diagnosis predict a worse OS at
5 years (54% vs 91%, P=0.072). The probability of transformation to high-grade
lymphoma for grade 1-2 vs 3a was 5.5% vs 10% at 5 years (P=0.13), respec-
tively. In multivariate analysis, IPI, FLIPI and FLIPI 2 at diagnosis of all series
were the main prognostic factors for survival.
Summary / Conclusion: In our series, histologic grade follicular lymphoma 3a
has peculiar biological characteristics, lower expression of CD10 and especial-
ly a higher proliferative index. Although patients with histological grade 3a have
a significant higher rate of complete remission, OS and EFS are similar in both
groups.

B1621
PROGNOSTIC VALUE OF 18 F-FDG TEP IN DLBCL ELDERLY PATIENTS
TREATED WITH IMMUNO-CHEMOTHERAPY
A Tempescul1*, J Ianotto1, C Berthou1, N Lombion1, P Salaun2
1Clinical Hematology, 2Nucleaire Medecine, Teaching Hospital Brest, Brest,
France

Background: Diffuse large B-cell lymphomas are heterogeneous family of
blood diseases which prognosis depends on specific phenotypic, molecular
and pathological features. One of the techniques for the evaluation and
response is 18 F-FDG PET scanner. If PET scanner imagings at diagnostic (ini-
tial extension) and at the end of the treatment (response evaluation) haveal-
ready shown their interest through several studies, the impact of the interim
evaluation on survival is not yet consensual. 
Aims: We conducted a retrospective, monocentric cohort study, to character-
ize the predictive value of such interim PET scanner (3 courses of treatment)
in DLBCL elderly patients treated with R-PMitCEBO.
Methods: We evaluated39 patients aged over 65 years, diagnosed with DLB-
CL between 2006 and 2011. Patients received immunochemotherapy (R-
PMitCEBO regimen) for 6 cycles. Therapeutic response was evaluated accord-
ing to Cheason 2005 criteria, after 3 and 6 cycles of chemotherapy. An assess-
ment of overall survival (OS) and disease-free survival (DFS) was performed
for all patients. Two evaluations were conducted, the first to compare patients
in complete remission versus those who are not (CR / nonRC). The second
evaluation compares the patients in complete remission versus those in partial
remission. (CR / PR).
Results: Among the 39patients, 24 were in complete remission (CR) after 3
courses, 10 in partial remission (PR) and 5 in stable disease (SD). Two year
outcome evaluation (CR / notCR at 3 cycles) find PFS at82% for patients with
CR and only 29% for patients in nonCR; OS was 78% in formers against 38%
among others. More precisely, evaluation of patients with CR compared to PR,
provides a two-year PFS was 82% for formers against 50% for laters and a two-
year OS of 78% and 50% respectively.
Summary / Conclusion: In elderly patientstreated with R-PMitCEBO,
immunochemotherapy for DLBCL, assessment by 18 F-FDG PET scanner is
an essential tool for diagnosic and therapeutic monitoring. The interim evalua-
tion after three cycles of chemotherapy has a strong predictive impact on over-
all survival and disease-free survival for this profile of patients. The use of inter-
im PET scanner allows to rapidly switch the treatment for a another one to
maximise the chances to obtain complete remission instead of partial remission
or stable disease.
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B1622
LANGERHANS CELL HISTIOCYTOSIS IN ADULT PATIENTS: SINGLE
INSTITUTION EXPERIENCE
A Yilmaz1*, m comert1, a guneş1, y anacak1, n özsan1, m hekimgil1, s kamer1,
f şahin1, f vural1, g saydam1
1Ege University of Medicine , izmir, Turkey

Background: Objective: Langerhans cell histiocytosis (LCH) is characterized
by abnormal proliferation of histiocytes. It is rare disease with an incidance of
1 -2/ million. Although it is more frequent in children at 1-3 years old, it can be
diagnosed in all ages. Disease can be presented by multifocal or localized
organ infiltrations. Although all systems and organs mıght be infiltrated, main
sites for disease is bone, especially skeletal bones. Treatment options differs
according to its presentation as local or multifocal. At local disease, only radio-
therapy can be effective modality but patients with multifocal disease should
be treated with systemic chemothepies or with combination.
Aims: At this study, we aimed to retrospectively analyse our adult LCH patients
diagnosed between 1992-2012
Results: Twenty-one patients, 13 male and 8 female, were retrospectively
analyzed. Median age was 29(range, 18-53). All of the patients had bone
involvement and bone pain has been most prominent complaint according to
the involvement site. We documented poliuria and polidipsia in one patient due
to hypophysis involvement in addition to bone. 13 (%15 female, %85 male)
patients were presented with local disease and 8( %25 male, 75 female )
patients had multifocal disease. The characteristics of the patients were given
at table 1. The patients with local disease were treated with only radiotherapy
and then followed up. The patients with systemic disease were treated with both
radiotherapy and chemotherapy. During the treatment period,any grade 3-4
hematological side effects were not documented.  The median period of follow-
up was 19 ( range, 4-120) months. We determined 7 relapses in 4 patients. All
of the relapses were detected with bone lesions and they were treated with
radiotherapy successfully. Median overall survival was 19 months. 6 patients
were lost to follow up. No deaths were recorded during follow up.
Summary / Conclusion: At this retrospective study with relatively limited num-
ber of patients, we reported that adult onset LCH patients were mostly present-
ed as a focal disease with bone pain. The radiotherapy was an effective tretat-
ment modality at these patinets. Although, LCH is a rare disease in adult age
groups, it should be considered in patients with bone lesions.  

B1623
RITUXIMAB MAINTENANCE THERAPY IN DIFFUSE LARGE B-CELL LYM-
PHOMA: SINGLE CENTER EXPERIENCE 
M Popova-Simjanovska1*, L Cevreska1,2, S Trajkova1,2, D Dukovski1, M
Ivanovski1, S Stankovik1,2, I Panovska-Stavridis1,2
1Hematology, University Clinic for Hematology, 2Medical Faculty, Skopje, Mace-
donia, The Former Yugoslav Republic Of

Background: Diffuse large B cell lymphoma (DLBCL) are curable group of lym-
phoma with improved outcome mainly due to the incorporation of the anti-
CD20 monoclonal antibody, Rituximab (R) to the standard chemotherapy reg-
imens. According to clinical and pharmacokinetic data, prolonged exposure to
Rituximab is associated with higher response rates and improved quality of
response. Although most of the big clinical studies are not finished, so far, ini-
tial findings are not very promising in regard to the overall survival (OS) and
progression free survival (PFS) for the patients receiving maintenance treat-
ment in comparison with patients without maintenance treatment after comple-
tion of standard therapy with R-CHOP.
Aims: Here, we present our experience with the Rituximab maintenance treat-
ment of DLBCL patients (pts) that were treated at the University Clinic of Hema-
tology in the past 4 years.
Methods: Since 2006, at our Clinic, 42 pts with DLBCL that were not included
in a clinical study underwent R maintenance treatment. Pts received Ritux-
imab (375 mg/m2) every 3 months for 2 years. Our control group consisted of
65 DLBL pts that were treated in same period at our Institution and do not
underwent maintenance treatment. Our two groups were comparable regard-
ing the age, gender and IPI score distribution. All evaluated pts initially received
8 cycles of standard R-CHOP regimen. Only pts in complete remission under-
went R maintenance treatment. CR was required for entrance in the control
group two. We evaluated and compared the progression free survival (PFS),
overall survival (OS) between the two groups. Moreover, we evaluated the tol-
erance of R maintenance treatment and the impact of prolonged R use at pts
quality of life (QoL).
Results: After a median follow up of 42 months, PFS was excellent with 32,5%
in the treatment group and 27.7 % in the control group. There was no signifi-
cant statistical difference regarding those two parameters in both groups
(P>0.05). Maintenance therapy was generally well tolerated, but we noticed
marked and prolonged hypogammaglobulinaemia in the maintenance group.
Further investigation of the median initial and follow up serum imunnoglobulin
G (IgG) levels in both groups showed : 10,7 g/L and5,07 g/L in the treatment
group, respectively, and 13,8 g/L and8,9 g/L in the control group. Statistical
correlations of those results showed that maintenance group has statistically
significant lower IgG levels ( t-test, P<0,05).Furthermore, more frequent hos-

pitalizations and requirement of immunoglobulin therapy were registered in the
maintenance group due to the occurrence of recurrent infections, which wors-
ened QoL of those pts. 
Summary / Conclusion: In our experience R maintenance therapy did not
improve PFS or OS in pts with DLBCL. More over, pts from the maintenance
group had a significantly higher risk of developing hypogammaglobulinemia.
Our results suggest that risk of developing symptomatic hypogammaglobu-
linemia should be considered before starting R maintenance. It is in our opin-
ion that evaluation of a larger patient population, together with a longer follow-
up is needed before establishing R-maintenance treatment as standard ther-
apeutical approach for DLBL pts..

B1624
CARDIOTOXICITY MONITORING WITH A NOVEL COMBINED APPROACH
OF TELEMEDICINE AND BIOMARKERS IN LYMPHOMA PATIENTS TREAT-
ED WITH CONVENTIONAL AND LIPOSOMAL ANTHRACYCLINES
G Guido1*, J Olivieri1, B Caterina1, M Dottori2, S Trappolini1, C Montevecchi1,
G Perna2, P Leoni1, A Olivieri1
1Hematology Clinic, Marche Polytechnic University, 2Dept. of Medical and Sur-
gical Cardiovascular Sciences, “AOUOORR Ospedali Riuniti” Hospital, Ancona,
Italy

Background: Anthracyclines (AC) are highly effective cytotoxic drugs both in
solid and hematological malignancies, whose use, however, is limited by the
occurrence of cardiac toxicity (CT). In recent studies intensive cardiac moni-
toring (with echocardiography or biomarkers) has shown to provide an early
identification of subclinical cardiac damage: in this case prompt suspension of
the AC treatment and aggressive management of the asymptomatic cardiac
dysfunction can lead to reversal of the cardiac injury. Liposomal AC formula-
tion has been invoked as a CT-sparing treatment with similar antitumoral activ-
ity, especially in old patients or those with cardiac disease.
Aims: Study endpoints are: to measure with the combined monitoring approach
the incidence of CT, measured as reduction in the left ventricular ejection frac-
tion (LVEF), rises in TnI levels, significant ECG changes.A telemedicine (TM)
system was integrated in this setting to allow for an optimization of health care
resources, an increased compliance to intensive monitoring without impacting
on the quality of care provided

Methods: This is a prospective observational trial in lymphoma patients under-
going treatment with conventional or liposomal AC. Informed consent was
obtained from each enrolled patient. We used a comprehensive approach to
monitor for AC CT, using echocardiography, ECG and biomarkers (Troponin I
- TnI). Clinical, echo, ECG and TnI data were acquired in our Hematology Clin-
ic and transferred via TM to be evaluated by the reporting cardiologist.
Results: The study enrolled 20 patients, 13 males and 7 females. The medi-
an age at diagnosis was 40.9 years (range 20.1 to 78.2 years). 14 patients had
a diagnosis of non-Hodgkin’s lymphoma and 6 of Hodgkin’s lymphoma. Two
patients underwent chemotherapy with liposomal AC, all the others with con-
ventional AC. Three patients had at least one cardiovascular risk factor. In six
months we performed 216 TM assessments. Compliance to the protocol was
excellent as 97.4% of the planned TM evaluations and 94% of the programmed
TnI controls, were actually performed. In all cases, the data were successful-
ly transferred to the cardiologist’s client. The average time to perform a com-
plete TM assessment was 19 m and 47s, while less than 6 minutes were used
for the echocardiographic examination. It took less than 5 minutes on average
by the cardiologist to evaluate data from 1 TM assessment and to produce a
report. The primary endpoint (reduction in LVEF), did not occur in any of the
19 evaluable patients. In two patients the monitoring detected asymptomatic
signs of cardiac ischemia (in one case diffuse T-waves inversion in anterior
leads, in the other posterior wall hypocinesia and moderate TnI rise): both
patients underwent percutaneous coronary intervention with optimal myocar-
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dial revascularization. In both cases patients were aged >65 years and had a
cardiovascular risk factor. These cases were not thought to be related to AC.
The patients completed the planned chemotherapy course and they are well.
In six patients, at some point during the monitoring, a pericardial effusion was
found, in all cases not symptomatic. Except the above mentioned case, none
of the patients developed a TnI rise above our laboratory cut-off (0.08 ng/ml).
However, with increasing cumulative AC doses, we observed a progressive
increase in TnI values > 0.00 ng/ml (Figure 1).
Summary / Conclusion: AC CT monitoring is recommended by most guide-
lines but seldom practiced. Our innovative approach of integrating different
detection methods through a TM system allows for a feasible and accurate
monitoring of AC CT, and makes possible the application of a preventive strat-
egy for AC CT.

B1625
LOW DOSE BENDAMUSTINE IN LYMPHOPROLIFERATIVE DISEASE: A
SINGLE CENTER EXPERIENCE 
M Pelosini1*, R Riccioni1, E Capochiani1
1Dipartimento di Oncologia, Centro Aziendale di Ematologia, Livorno, Livorno,
Italy

Background: Experience with Bendamustine has grown in various hematolog-
ic neoplasms both in relapsed/refractory patients and at diagnosis. Results are
very encouraging with clinical and long lasting response. Treatment is usually
well tolerated also in older and/or unfit patients and in those with renal impair-
ment. 
Aims: We report here our observation of low dose bendamustine in a wide
group of hematologic patients treated at our Institution.

Methods: We considered a total of 38 patients with different hematologic diag-
nosis with a median age of 67.4 years (20-89). 36/38 were treated with low dose
(50-60 mg/m2) Bendamustine (days1,2) in association with rituximab 375 mg/m2

(day 3) with the exclusion of MM and HL cases. Cycles (4 to 8) were repeated
every 28 days. Two patients were treated with lower dose due to comorbities.
Patients were treated at diagnosis (31.5%), relapse (55.2%) and progression
(13.3). Patients and treatment characteristics are summarized in table 1.
Response was defined according to Cheson Criteria, toxicities on the basis of
CTC criteria. Statistical analysis we utilized Prism software (MacOS).
Results: 36/38 were evaluable. Treatment was well tolerated in the majority of
patients. One patient had to stop treatment due to skin lesions, that occurred
in 4 patients (10.5%). Infections were noted in 8/36 patients (21.5%) but not clin-
ically relevant. Hematologic toxicities were mild with 4 case of grade IV neu-
tropenia (10.5%). Among the whole group overall response rate (ORR) was 73.6
% with complete (CR) and partial response (PR) respectively of 34.2 % and 39.5
%. Non responders patients were 3/38 (7.9%). We look for response consider-
ing diagnosis (CLL, follicular NHL, HCL) and disease status at treatment (diag-
nosis, progression and relapse). Patients with HCL (n=6) had impressive
response with 100 % CR and no relapses, in those with follicular NHL and CLL
had ORR of 80% and 71.4 % respectively Patients at diagnosis have an ORR
of 100 % (PR 41,7 %, CR 58.3%), refractory patient responded in 60% cases.
We split the group of relapsed patients in those who had less or more than two
relapses. Patients in 1st o 2nd relapse had a ORR , PR and CR of, 74.9%,
41.6% and 33.3 %, while in those in subsequent relapse ORR were 44,4% with
only PRs and 4/9 patient refractory to treatment. OS, DFS and PFS at 15
months for the whole group were respectively 77,3 %, 46,3 %, 54,8%. But
when we split PFS in groups we see how patients at diagnosis had a PFS 100
%, in 1st and 2nd relapse of 77 % , while those treated later or in progression
of 33 % and 23 %. Response are summarized in table 2.
Summary / Conclusion: Our experience with low dose bendamustine showed
a very good safety and tolerance profile also in elderly and unfit patients with

mild infective and hematology toxicities. Responses were satisfactory in the
whole group that comprised also multi-treated and refractory patients. Patients
at diagnosis and in particular those with hairy cell leukemia had better response
with ORR of 100 % and no relapse observed so far. Even those who were
treated later in disease history or in progression could be rescued, but often with
not long lasting response. In conclusion we confirm the satisfactory data with
bendamustine in lymphoproliferative disorders, results that can be obtained
also con lower dose and in unfit patients. Results are much better in
untreated/low treated patients and with low grade lymphomas, especially in
HCL. These observation should be confirmed with longer follow up and more
patients.

B1626
HIGHLY ACTION ANTIRETROVIRAL THERAPY (HAART) IMPROVED EFFI-
CIENCY OF CHEMOTHERAPY IN PATIENTS WITH HIV-ASSOCIATED NON-
HODGKIN’S LYMPHOMAS (HIV-NHL) 
I Davydkin1*, R Khayretdinov1, A Nizyamova1, E Vehova1, O Danilova1, E Rogo-
va1, S Semochkin2
1The department of hospital therapy with course of hematology, The Samara
State Medical University, Samara, 2Division of Oncology and Hematology,
Russian National Research Medical University named by N.I. Pirogov, Moscow,
Russian Federation

Background: In total 40 315 patients were diagnosed with HIV infection in
Samara region of Russia: 89.8% directly in the town and 11.2% in the sur-
rounding region. 4774 (11.8%) pts died at the time of this analysis. Risk of
developing of NHL in these patients was more than 100 times greater than in
the general population. 
Aims: To analysis of the epidemiology of HIV-NHL, their own experience of their
treatment.
Methods:
During2002-2010, 47 patients with NHL-HIV were treated in our center. Three
groups of patients were analyzed: (1) 25 received HAART plus CHOP
(cyclophosphamide, doxorubicin, vincristine, prednisone) chemotherapy (CT)
and (2) 15 – only CHOP chemotherapy and 17 only best supportive care.
HAART consisted of a combination of three antiretroviral drugs. Response on
HAART was defined as increasing the number of CD4+ cells >10x106/L and a
decrease in viral load <500 copies/ml. 
Results: Median of time from diagnosis of HIV infection to NHL development
was 3.7 years. Median age pts was 32,5±2,4 years (range, 01-99). Abs (67%)
cases were classified as diffuse large B-cell lymphoma (DLBCL), abs (6%) –
spleen marginal zone B-cell lymphoma (SMZL), and abs (27%) follicular lym-
phoma (FL). Abs (47%) patients had a number of CD4+ cells <10x106/L at the
start of the NHL treatment. The median overall survival (OS) was 18.4 months
for the group 1 (HAART plus CT) against 7.5 months (P<0.05) for group 2 (CT)
and 4.4 months (P<0.05) for the group 3 (best supportive care). For patients,
which therapy was initiated (n=42), unfavorable prognostic factors were age >60
years, AIDS–phase of HIV, Hb <10.0 g/dl, elevated levels of LDH and non-
availability of HAART (P<0.05). 
Summary / Conclusion: Our data retrospective data suggest that combination
of chemotherapy with HAART improved outcome in patients with HIV-NHL.
Increasing the number of CD4+ cells and reduction of viral load is essential for
the success of chemotherapy.

B1627
THE ROLE OF CONSOLIDATIVE RADIOTHERAPY IN DIFFUSE LARGE B
CELL LYMPHOMA PATIENTS WITH BULKY DISEASE.
B Ugur1, e tekgunduz1*, S Bozdağ1, a tetik1, ı demiriz1, M Cinarsoy1, O Kayik-
ci1, S Namdaroglu1, F Altuntas1
1Ankara Oncology Hospital, Ankara, Turkey

Background: Bulky disease, remains to be a significant prognostic factor for
non Hodgkin lymphoma patients .The role of consolidative radiotherapy in these
patients is still contraversial. Diffuse large B cell lymphoma patients is 30%>40%
of all non Hodgkin lymphoma patients.Bulky disease, remains to be a signifi-
cant prognostic factor for non Hodgkin lymphoma patients .The role of consol-
idative radiotherapy in these patients is still contraversial. 
Aims: So, we aimed to asess the role of radiotherapy in diffuse large B cell lym-
phoma patients with bulky disease.
Methods: We retrospectively included 92 patients with non hodgkin lymphoma,
subtype of diffuse large B cell who had bulky disease in Ankara Oncology Hos-
pital.Bulky disease was defined as the size of lymphadenopathy over 5 cm.
Patients characteristics were summarized in Table 1. All patients were treated
with six –eight cycles of RCHOP chemotherapy.We excluded patients in whom
complete remission with first line chemotherapy could not be achieved and
grouped 65 patients in first complete remission in to those treated with radio-
therapy(n:22) and not(n:43).We aimed to asess the relapse rates and progres-
sion free survival difference between the groups
Results: Median follow up of the patients were 30(6-149) months.Patients in
both groups were similar according to age,sex and IPI score. There were sta-
tistically significantly higher number of patients with advanced disease status
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in non radiotherapy group. The number of patients who relapsed during the fol-
low up were not statistically different between the groups. (5/22 vs 10/43 ,
p:0.962).Although, 4 years progression free survival was slightly higher in radio-
therapy arm(79% ±11% vs 64%±11%) ,it was not statistically
significant(p:0,282). 
Summary / Conclusion: The use of RT was associated with significant
improvements in OS and PFS for all patients with DLBCL in previously report-
ed studies.Although PFS was longer in radiotherapy group, it was not found to
be statistically significant in our series.This results has to be assesed in
prospective clinical trials. 

B1628
A 10-YEAR SINGLE-CENTER EXPERIENCE IN PRIMARY GASTRIC DIF-
FUSE LARGE B CELL LYMPHOMA: FROM PRESENTATION TO TREAT-
MENT AND PROGNOSIS
D Antic1*, J Jelicic2, V Djurasinovic2, V Vukovic2, N Milic3, M Todorovic1, J Bila1,
B Andjelic2, M Jovanovic2, L Jakovic2, B Mihaljevic1
1Clinic for hematology, Clinical Center Serbia, Medical faculty, University in
Belgrade, 2Clinic for hematology, Clinical Center Serbia, 3Institute for medical
statistic and informatic, Medical faculty, University in Belgrade, Belgrade, Ser-
bia

Background: Diffuse large B cell lymphoma (DLBCL) is a common subtype
of non Hodgkin lymphomas (NHL), and its extranodal variant can arise from
extranodal lymphatic tissue or non-lymphatic tissue. Primary gastric (PG) non
Hodgkin lymphoma is a malignancy localized in the stomach with or without
abdominal and/or extraabdominal lymph nodal involvement and constitutes
20-30% of all extranodal NHLs. Management of primary gastric diffuse large B
cell lymphoma (PG-DLBCL) remains controversial as well as reliable staging
system and prognostic factors. Few decades ago surgery has played a central
role in the diagnosis, staging, and treatment of PG-DLBCL but adition of
chemotherapy significantly improved survival. Since the availability of Ritux-
imab, there is a lack of comparative studies investigating clinical effectiveness
between surgery with immunochemotherapy and immunochemotherapy alone.
Aims: The aim of this study is to compare two treatments (immunochemother-
apy alone and surgery plus immunochemotherapy) as well as to define most
important prognostic factors.
Methods: Records of all-stages patients with a diagnosis of PG-DLBCL which
were treated in the Clinic for Hematology Clinical Center of Serbia, between
2002 and 2012, were reviewed. Patients fulfilling the following criteria were
included in this study: patients with histologically proven large-cell B lymphoma
of the stomach who received Rituximab plus CHOP (R-CHOP) regimen as
first-line immunochemotherapy with or without additional surgical resection.
Results: From 73 patients who were fulfilled inclusion criteria 44 received R-
CHOP and 29 underwent surgical resection followed by R-CHOP. All clinical
and pathological features were similar between the two groups. 45 patients
(61,5%) had complete response to treatment, 11 (15,1%) had partial response
to the treatment, 2 (2,7%) had stable disease and 15 (20,5%) had progressive
disease. Tumor resection did not improve 5-years OS (75,9% and 65,9%, for
surgery plus immunochemotherapy and immunochemotherapy alone, respec-
tively, P=0.293). Ann Arbor clinical stage ≥II (P=0.047), ECOG≥2 (P=0.008),

IPI≥2 (P=0.038), stage-modified IPI (for II2 grade of the Lugano staging sys-
tem) (P=0,036), trombocytosis > 450x109/l (P=0.001), level of CRP ≥5mg/l
(P=0.028) and albumins level low than 28g/l (P=0.047) were predictors of OS
in patients with PG- DLBCL. A new inflammatory stage IPI (IS-IPI) risk score
(smIPI plus level of CRP) was recognized as the best prognostic tool (P=0,045)
in multivariate analysis. There were significant differences among patients with
low-risk (score 0,1,2) and intermediate/high-risk groups (score >2) in 5-years
OS (89.5% vs 50.0%, P=0.021).
Summary / Conclusion: IPI staging system modified for high level inflamma-
tion has shown to be the best prognostic tool for overall survival of PG-DLBCL
patients. Adition of tumor resection to immunochemotherapy did not improve
survival. In preventing morbidity arising from early or late complications from
surgery, immunochemotherapy should be a primary option for DLBCL of the
stomach. To confirm clinical effectiveness of Rituximab beyond 5 years stud-
ies with longer follow up are needed. 

B1629
DIFFUSE LARGE B CELL LYMPHOMA PRESENTING WITH OSSEOUS
INVOLVEMENT, CLINICOPATHOLOGICAL CHARACTERIZATION AND
SURVIVAL ANALYSIS
H Azim1*, O Abdelrhman1, R Abdeltawab1, R Abdelmalek1, M Shahin1
1cairo oncology centre, Giza, Egypt

Background: Primary diffuse large B cell lymphoma of bone is an extremely
rare condition that is usually confused with other primary injuries of the bone.
Aims: we have thus conducted this retrospective analysis of our non Hodgkin
lymphoma database to determine the clinicopathological and survival charac-
teristics of this unusual presentation.
Methods: DLBCL patients treated at Cairo Oncology Centre (Cairo, Egypt) in
the period between 2000-2008 were reviewed. Eligible patients were those
who had complete information on date of diagnosis, histopathological and
immunohistochemical confirmation of the diagnosis and received CHOP-like
chemotherapy. We compared the difference in systemic therapy and patholog-
ical parameters between cases presenting with and without osseous involve-
ment. We investigated the impact of osseous involvement on progression free
survival (PFS) and overall survival (OS) in a Cox regression model adjusted for
age, Ann Arbor stage, performance status, extranodal involvement, presence
of B symptoms, IPI score and treatment.
Results: 240 DLBCL patients were included in the analysis fulfilling the inclu-
sion criteria. Of which 21 patients only have definite radiological evidence of
bone involvement (8.75%). Bone involvement was isolated in 5 cases, associ-
ated with nodal involvement in 4 cases and associated with both nodal and
extranodal localization in 12 cases. Median age for the whole group is 53 years
while for the bone involvement group it was 54 years. At a median follow up
period of 13 months, the median PFS for the whole group was 79 months, for
the osseous involvement group it was 34 months. Cases with bone involvement
were more likely to have advanced stage (P=0.048), bone marrow involve-
ment (P=0.004), higher IPI (P=0.043). Based on univariate analysis, bony
involvement alone was not significantly associated with shorter PFS
(P=0.202).while bone involvement was not significantly associated with other
adverse clinicopathological factors (elevated LDH, B symptoms or bulky dis-
ease).
Summary / Conclusion: According to our data, patients with DLBCL present-
ing with bony involvement more often present with advanced stage, shorter
median PFS and higher risk disease and should be considered for more
aggressive treatment.
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B1630
EVALUATION OF EFFICACY AND SAFETY OF BENDAMUSTINE TREAT-
MENT IN OSAKA LYMPHOMA STUDY GROUP(OLSG) OF JAPAN
T Kohara1*, H Shibayama2, N Uoshima3, Y Terada4, E Nakatani5, H Yoshida6,
J Ishikawa6, H Masaie6, A Mugitani7, T Kumura7, S Okamoto7, Y Kamitsuji3, H
Sugahara8, M Nakagawa 9, M Kawakami 9, J Ishiko 9, H Take 10, S Kosugi 10,
S Nakata 10, Y Nagate 10, T Kida 10, Y Moriyama 11, Y Kataoka 11, N Tominaga
12, T Morita 12, S Inoue 12, M Yamada 12, F Urase 13, A Toda 14, K Hayashi 15,
N Nakamichi 16, Y Tokumine 17, A Inoue 17, T Tamaki 18, M Tsukaguchi 19, M
Shibano 19, H Hattori 20, M Kuwayama 20, N Anzai 21, M Matsuda 22, S Ueda
23, H Matsunaga 23, H Mitsui 24, K Hashimoto 25, N Wada 26, E Morii 26, Y
Kanakura 27, M Hino 28, Osaka Lymphoma Study Group 29
1Dept. Hamatology and Oncology, Osaka University,Graduate School of Med-
icine, Osaka, 2Dept. Hematology and Oncology, Osaka University, Graduate
School of Medicine, Suita, 3Dept. of Internal Medicine, Hematology, Matsushi-
ta Memorial Hospital, Moriguchi, 4Dept. Hematology, Graduate School of Med-
icine, Osaka City University, Osaka, 5Dept.of Clinical Trial Design and Manage-
ment, Translational Research Center, Kyoto University Hospital, Kyoto, 6Dept.
of Hematology and Oncology, Osaka Medical Center for Cancer and Cardio-
vascular Disease, Osaka, 7Division of Hematology, Fuchu Hospital, Izumi,
8Hematology, Sumitomo Hospital, 9Hematology and Oncology, Nissay Hospi-
tal, Osaka, 10Hematology, Toyonaka Municipal Hospital, Toyonaka, 11Hematol-
ogy, Ikeda Municipal Hospital, Ikeda, 12Hematology, Suita Municipal Hospital,
Suita, 13Dept. of Hematology of medicine, Sakai Hospital Kinki University Fac-
ulty of Medicine, Sakai, 14Hematology, Uegahara Hospital, Nishinomiya,
15Hematology, Hirakata kohsai Hospital, 16Hematology, Kansai Medical Univer-
sity Takii Hospital, Hirakata, 17Hematology, Itami City Hospital, Itami, 18Division
of Hematology, Rinku General Medical Center, Izumisano, 19Hematology, Sakai
City Hospital, Sakai, 20Hematology, Yao Municipal Hospital, Yao, 21Internal
medicine, Takatsuki Red Cross Hospital, Takatsuki, 22Hematology, PL Hospi-
tal, Tondabayashi, 23Hematology, Hyogo Prefectural Nishinomiya Hospital,
Nishinomiya, 24Hematology, Otemae Hospital, Osaka, 25Hematology, Kansai
Rosai Hospital, Amagasaki, 26Dept. of Pathology, 27Dept. Hematology and
Oncology, Osaka University, Graduate School of Medicine, 28Dept. Hematol-
ogy, Osaka City University,Graduate School of Medicine, 29Hematology and
Oncology, OLSG, Osaka, Japan

Background: Bendamustine was approved in Japan in December, 2010 and
used for the patients with relapsed or refractory indolent lymphoma.
Aims: In this study, we evaluated efficacy and safety of bendamustine in the
practical use.
Methods: We analyzed the clinical data of 122 patients who were treated with
bendamustine from December, 2010 to March, 2012 in OLSG.

Results: The patients’ ages were 36 and 90 (median: 68). The ratio of male to
female was 52.5:47.5. The histological diagnoses were follicular lymphoma in
70.5% and mantle cell lymphoma in 18.9%. Bendamustine was used in com-
bination with rituximab in 71.3% of cases. The other cases were treated with
bendamustine monotherapy. The completion of the planned regimen (six cycles)
was done in 29.5%, while the other caseswere discontinued therapy due to the
adverse events (36.0%), PD (22.1%) and achievement of CR (24.4%). Regard-
ing response, 59.8% of CR and 21.8% of PR were achieved in combination with
rituximab, while 42.9% of CR and 22.9% of PR were achieved with bendamus-
tine monotherapy. CR+PR were achieved in 93.2%, 82.1% and 56.0% of the
patients whose prior treatment regimen number were one, two andmore than
three respectively. The progression-free survival of the patients treated with
bendamustine-rituximab combination was significantly better than bendamus-
tine monotherapy (P=0.0457).The multivariate analysis showed that three fac-
tors (sex, serum LDH level and prior treatment regimen number) were prognos-
tic; female, low LDH and one or two prior regimen were favorable factors.
Regarding toxicity, the hematological adverse event (HAE)(Grade 4) was
observed in 71.3% and non-HAE (Grade3, 4) was observed in 12.6% with ben-
damustine-rituximab combination, while in 60.0% and 11.4% respectively with
bendamustine monotherapy. Furthermore, febrile neutropenia (Grade3, 4) was

observed in higher number of cases with bendamustine-rituximab combination
than with bendamustine monotherapy.
Summary / Conclusion: Bendamustine was quite effective for the patients
with relapsed or refractory indolent B-cell lymphoma. The early use of ben-
damustine-rituximab combination was supposed to be more effective. Howev-
er, the combination use caused the more severe toxicity. It is necessary to clar-
ify the best dosage of bendamustine in combination with rituximab expecting
the best efficacy and safety in the future study.

B1631
PREDICTING FACTORS FOR GLUCOCORTICOID INDUCED-DIABETES
MELLITUS IN DIFFUSE LARGE B-CELL LYMPHOMA PATIENTS WHO
RECEIVED R-CHOP CHEMOTHERAPY
S Lee1*, N Kurita1, S Chiba1
1Department of hematology, University of Tsukuba hospital, Tsukuba, Japan

Background: Glucocorticoids are widely used in treatment of patients with
lymphoma in combination with chemotherapy agents, but development of
hyperglycemia is one of the major problems. Avoidance of unnecessary tests
for screening of glucocorticoid-induced diabetes mellitus (GDM) might improve
the quality of life during chemotherapies for patients with lymphoma. 
Aims: To evaluate predicting factors for GDM in patients with diffuse large B
cell lymphomas (DLBCL) who received R-CHOP chemotherapy.
Methods: A total of 46 patients with DLBCL who received chemotherapy with
R-CHOP regimen in University of Tsukuba Hospital from November 2006 to
June 2012 were analyzed. Patients with previous diagnosed DM were exclud-
ed. Diagnosis of DM was based on the American Diabetes Association’s crite-
ria with, fasting plasma glucose (FPG) � 126 mg/dL or a random plasma glu-
cose � 200 mg/dL accompanied by classic symptoms of hyperglycemia. Meta-
bolic syndrome was defined by the criteria of the International Diabetes Feder-
ation, with body mass index (BMI) > 30 kg/m2 and any two of the following: 1)
raised triglycerides > 150 mg/dL; 2) reduced HDL cholesterol < 40 mg/dL in
males, < 50 mg/dL in females, or specific treatment for this lipid abnormality;
3) systolic blood pressure (SBP) > 130 mm Hg or diastolic BP (DBP) > 85 mm
Hg. All described values of Hemoglobin A1c (HbA1c) in this study are expressed
in HbA1c, NGSP. Univariate analysis was perfromed by chi-square test, and lin-
ear logistic regression analysis was used for multivariate analysis.
Results: Total number of patients diagnosed as GDM during R-CHOP
chemotherapy was 14 of 46 patients (30.4%). Median total cycle number of
chemotherapy was6, and 9 of 14 patients with GDM (64.2%) were diagnosed
during the 1st cycle. 3 of 14 patients with GDM were managed with insulin, 1
was with exercise and diet therapy, and rest of patients received no therapy. No
acute complications of hyperglycemia were observed. Pre-chemotherapy fac-
tors significantly associated with GDM were turned out to be HbA1c level more
than 5.8 percent (P<.05), metabolic syndrome (P<.05), and previous history of
hypertension (HTN) or elevated BP (SBP> 130 mmHg, DBP> 85 mmHg) at the
start of R-CHOP regimen (P<.05) with univariate analysis. By the multivariate
analysis, HbA1c level more than 5.8 percent (P<.05, RR = 5.4, CI: .1.29- 22.6)
and history of HTN or elevated BP (p =.054, RR = 4.33, CI: .97- 19.3) were the
independently significant factors associated with GDM.
Summary / Conclusion: DLBCL patients with HbA1c level more than 5.8 per-
cent or elevated BP or history of HTN at the start of R-CHOP regimen would
be possible indications to check plasma glucose level during the chemothera-
py to seek out GDM.

B1632
PROGNOSTIC SIGNIFICANCE OF LOW LYMPHOCYTES COUNT IN THE
PATIENTS WITH DIFFUSE LARGE B CELL LYMPHOMA (DLBCL)
O Markovic1*, L Popovic2, D Marisavljevic1, D Jovanovic2, B Mihaljevic3, D
Stanisavljevic4, J Hajder5, R Zivkovic5, D Petrovic2, N Stanisavljevic5, G Matov-
ina-Brko 2, M Todorovic3, J Bila3
1Hematology Department, Clinical Hospital Center “Bezanijska kosa” Medical
Faculty, Beograd, 2Hematology Department, Institute of Oncology, Sremska
Kamenica, 3Institute of Hematology KCS, Medical Faculty, 4Institute of Statis-
tics, Medical Faculty, 5Hematology Department, Clinical Hospital Center
“Bezanijska kosa” , Beograd, Serbia

Background: Lymphocytes are target for immunochemotherapy and their num-
ber is an indicator of immunological status. It was previously reported that low
lymphocyte count has a prognostic significance in the patients with diffuse large
B cell lymphoma (DLBCL).
Aims: The present study was designed to investigate the clinical and prognos-
tic significance of low lymphocyte count in our group of patients with DLBCL.
Methods: We retrospectively analysed prognostic significance of low lympho-
cytes count at the time of diagnosis in 277 DLBCL patients. There were 203
nodal and 74 extranodal DLBCL. Only the patients treated with
immunochemotherapy (CHOP or CHOP-like chemotherapy plus rituximab)
were included in the study. Cut off for low lymphocytes count was determined
by ROC analysis.The prognostic values of absolute lymphocyte count with
respect to overall survival (OS) and progression-free survival (PFS) were eval-
uatedby Chi-Square test and two-tailed log-rank test.Correlation of lympho-
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cytes count with clinical parameters was also analysed.
Results: Median of lymphocyte count was 1.4x109/L (range 0,2-4.9x109/L).
However, ROC analysis showed that optimal cut off of low lymphocyte count
with the best sensitivity and specificity is 1.3x109/L. According to ROC analy-
sis low lymphocyte count was found in 121 (43.32%) patients. There was sig-
nificant statistical correlation between low lymphocyte count and elevated LDH
(P=0.01) and “bulky” disease (P=0.001). Low lymphocyte count (1.3x109/L)
was in significant correlation with event-free survival (EFS, P=0.014) and over-
all survival (OS) (P=0.04). Namely, median of survival of the patients with nor-
mal lymphocyte count was not achieved and in the group of the patients with
low lymphocyte count is 23,9 months. On the contrary, low lymphocyte count
was not associated with therapy response (P=0,089). A multivariate analysis
revealed that only IPI remained associated with OS (P<0.01; HR, 4.286; 95%
CI, 1.998 to 9.194). Similar results were found when nodal and extranodal lym-
phoma were analysed separately. 
Summary / Conclusion: Low lymphocyte count is in significant correlation
with EFS and OS of patients with CDLBL and can be used as prognostic fac-
tor in DLBCL.

B1633
MYOCET IN LYMPHOMA THERAPY: AN OBSERVATIONAL STUDY IN
WESTERN AUSTRIA.
I Wasle1*, T Jaeger2, M Mian1,3, A Walder4, H Oexle5, S Schreieck6, M
Schnallinger7, A Gaechter8, T Melchardt 9, M Fiegl1
1Department Internal MedicineV/Hemato-Oncology, University Hospital Inns-
bruck, Austria, Innsbruck, 2Department Internal Medicine E/Oncology, Lan-
deskrankenhaus Rankweil, Rankweil, Austria, 3Department of Hematology and
CBMT, Hospital of Bolzano, Bolzano, Italy, 4Department Internal Hematology
and Oncology, Bezirkskrankenhaus Lienz, Lienz, 5Department Internal Medi-
cine/Hematology-Oncology, Bezirkskrankenhaus Hall, Hall, 6Department Inter-
nal Medicine/Hematology-Oncology, Bezirkskrankenhaus Reutte, Reutte,
7Department Internal Medicine/Hematology-Oncology, Bezirkskrankenhaus St.
Johann, St. Johann, 8Department Internal Medicine/Hematology-Oncology,
Krankenhaus St. Vinzenz, Landeck, 9Department Internal Medicine III/Hema-
to-Oncology, University Hospital Salzburg of Paracelsus Medical University,
Salzburg, Austria

Background: Anthracyclines play the major role within polychemotherapy.
Liposomal non-pegylated doxorubicin (Myocet) is characterized by a better
cardiac tolerance.
Aims: Aim of the study is the characterization of benefit and side effects of
COMP in lymphoma, a CHOP-like regimen containing Myocet in real-life-set-
ting.
Methods: 121 patients (m/w 73/48) were analyzed retrospectively by firstly
characteristics of patients, and secondly details of COMP-like therapy includ-
ing outcome and side effects.
Results: Median age, 73 years (26-88); adverse performance status (ECOG
≥2), 46 patients (38%); any cardiac comorbidity, 73 patients (60%). Histology
of lymphoma: DLBCL 61%; MCL 12%, follicular lymphoma 9%; CLL 7%; periph-
eral T-NHL 7%; other NHL 4%. 89 patients (74%) received Myocet-based ther-
apy (±rituximab) in first line, 16 (13%) in second line, and 16 (13%) in third or
higher line. Median 6 cycles (1-8) were administered. 7 patients were with-
drawn prematurely, 12 patients (11%) died during therapy, among them three
with cardiac fatality. The response rate (CR+RR) in evaluable patients was
66% (70/106 pts) and 75% (6/8 patients) in B- and T-NHL, respectively.
Response was associated with therapy line (74% in first vs 47% in higher line,
P = 0.007). Grad III/IV neutropenia was found in 45%, whereby this was not
dependent on therapy line. Survival data will be presented at the conference.
Summary / Conclusion: Myocet-based therapy is highly effective in therapy
of lymphoma in difficult situations. Cardiac toxicity (seen during therapy at 11
patients) was not associated with preexisting cardial comorbidity.

B1634
PRELUDE: A PHASE 3 STUDY IN PROGRESS TO INVESTIGATE THE PRE-
VENTION OF RELAPSE IN DIFFUSE LARGE B-CELL LYMPHOMA USING
DAILY ENZASTAURIN
M Crump1*, S Leppa2, L Fayad3, J Lee4, M Ogura5, R Rifkin6, T Habermann7,
L Pinter-Brown8, F Schnell 9, A Mackensen 10, S Smith 11, K Tobinai 12, S Yeh
13, J Zhu 14, B Kahl 15, N Schmitz 16, F Offner 17, E Gonzales-Barca 18, B Lin
19, A Di Rocco 20, H Hagberg 21, D Thortnon 19, M Hahka-Kemppinen 22, K Sav-
age 23
1University Health Network, Princess Margaret Hospital, Toronto, Canada,
2Helsinki University Central Hospital, Helsinki, Finland, 3The University of Texas
MD Anderson Cancer Center, Houston, TX, United States, 4Chonnam Nation-
al University Hwasun Hospital, Hwasun, Korea, Republic Of, 5Nagoya Daini
Red Cross Hospital, Nagoya, Japan, 6The US Oncology Network Rocky
Mountin Cancer Centers-Sky Ridge, Lone Tree, CO, 7North Central Cancer
Treatment Group Mayo Clinic, Rochester, MN, 8University of California at Los
Angeles, Santa Monica, CA, 9Central Georgia Cancer Care, Macon, GA, Unit-
ed States, 10Dept. of Internal Medicine Hematology/Oncology University of
Erlangen-Nuremberg, Erlangen, Germany, 11University of Chicago Center for

Advanced Medicine, Chicago, IL, United States, 12Department of Hematology
National Cancer Center Hospital, Tokyo, Japan, 13China Medical University
Hospital Medicine, Taichung, Taiwan, 14Key Laboratory of Carcinogenesis and
Transitional Research Peking University Cancer Hospital and Institute, Bei-
jing, China, 15University of Wisconsin, Wisconsin Institute Medical Research,
Madison, WI, United States, 16Asklepios Klinik St. Georg Hamatologie, Onkolo-
gie und Stammzelltransplantation, Hamburg, Germany, 17Department of Inter-
nal Medicine University of Gent, De Pintelaan, Gent, Belgium, 18Institut Cata-
la d’Oncologia Hospital Duran i Reynals, Barcelona, Spain, 19Eli Lilly and Com-
pany, Indianapolis, IN, United States, 20Policlinico Umberto i Sezione ematolo-
gia dip biot cell e emat, Roma, Italy, 21Akademiska Sjukhuset Onkologkliniken
Uppsala, Uppsala, Sweden, 22Eli Lilly and Company, Helsinki, Finland, 23BC
Cancer Agency, BC Cancer Research Centre, Vancouver, BC, Canada

Background: Despite the advent of rituximab-based immunochemotherapy,
treatment outcomes for patients with high-risk (International Prognostic Index
[IPI] score 3-5) diffuse large B-cell lymphoma (DLBCL) continue to be subop-
timal with relapse rates at 2 years of 25% or more, even for patients in remis-
sion after first-line therapy. Overexpression of protein kinase C (PKC)β, a pro-
tein involved in the B-cell receptor signaling pathway, appears to be a poor
prognostic marker in patients with DLBCL (Shipp et al. Nat Med. 2002;8:68-74).
Enzastaurin, a potent, selective inhibitor of PKCβ, has demonstrated clinical
activity in a subset of relapsed patients with DLBCL and has a favorable safe-
ty profile.
Aims: Based on these results, a Phase 3 trial was initiated to investigate the
efficacy of enzastaurin in patients who have achieved complete remission after
standard first-line therapy.
Methods: Patients had histologically confirmed DLBCL with IPI score of 3-5 at
diagnosis and had achieved a complete response or complete response-uncon-
firmed to cyclophosphamide, doxorubicin, vincristine, and prednisone, plus rit-
uximab therapy. Patients were randomized in a 2:1 fashion to receive enzas-
taurin 500 mg daily (after a 375-mg loading dose 3 times daily on Day 1 only)
or placebo. Treatment continued until patients developed progression of dis-
ease, unacceptable adverse events, or completed 3 years of therapy. All
patients were followed for recurrence of disease and survival until death or
study closure, whichever occurred first. The primary endpoint was overall dis-
ease-free survival (DFS). The trial was designed to have 80% power to detect
a hazard ratio of 0.68. The secondary endpoints were event-free survival (EFS),
EFS rate at 2 years, DFS rate at 2 years, overall survival, safety, health-relat-
ed quality of life using the FACT-Lym, health status using the EQ-5D scale,
assessments of biomarkers, and pharmacokinetics.
Results: Trial in progress.
Summary / Conclusion: The trial completed patient enrollment (N=757) in
April 2010. Two interim analyses were performed by an independent data mon-
itoring committee, with the recommendation to continue the trial. Final results
will be analyzed after the last treated patient has been followed for 3 years.

B1635
FOLLICULAR LYMPHOMA IN FIRST RELAPSE: ANEMIA AND HIGH ERY-
THROCYTE SEDIMENTATION STRONGLY PREDICT THE OUTCOME
B Andjelic1*, M Todorovic1, D Antic1, J Bila1, B Mihaljevic1
1Clinic for Hematology, Clinical Center of Serbia, Belgrade, Serbia

Background: The prognosis of patients with follicular lymphoma (FL) signifi-
cantly improved after adding rituximab in treatment plan of these patients, both
for newly diagnosed and relapsed patients. FLIPI and FLIPI2, widely accept-
ed prognostic indices in FL were primarily designed for patients with newly
diagnosed disease. Nowadays, the precise risk assessment also in relapsed
FL patients seems to be necessary, since lot of treatment strategies are avail-
able for these patients, less or more agressive.
Aims: The aim of this study was to analyze the prognostic value of routinely
determined clinical and laboratory parameters in patients with first relapse of
follicular lymphoma.
Methods: The retrospective analysis was performed on 60 patients with diag-
nosed first relapse of FL grade I, II or IIIa, in the period February 2002-April
2010. In the first line, the patients were treated with R±CHOP or R±CVP. All the
patients in the first relapse were treated with fludarabine based regimens (FC,
FND), of whom 33 patients in combination with rituximab. The characteristics
in first relapse examined as possible risk factors were age, higher hystological
grade in relapse, presence of B symptoms, presence of “bulky” tumor (>10 cm
in diameter), spleen enlargement, high FLIPI score, anemia (Hgb<12 g/dL),
LDH level and erythrocyte sedimentation rate (ESR). Receiver operating curve
was used to determine the optimal cutoff value for ESR in prediction of overall
survival (OS) for our group of patients. Survival functions were estimated using
the Kaplan-Meier method and compared using the log-rank test. A multivariate
analysis was performed to evaluate the potential predictive value of the exam-
ined characteristics as a risk factor.
Results: The median follow up was 32 months (range 4-115 months). In first
relapse, 24 (40%) patients were older than 60 years. Higher histological grade
in relapse, B symptoms, bulky disease, spleen enlargement, high FLIPI score,
anemia, elevated LDH and ESR>25 mm/h were present in 17 (28.3%), 41
(68.3%), 23 (38.3%), 32 (53.3%), 36 (60%), 20 (33.3%), 26% (43.3%) and 33
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(55%) patients, respectively. The patients with B symptoms, high FLIPI score,
anemia, and ESR>25 mm/h had significantly worse OS (P=0.000; P=0.001;
P=0.003; P=0.000, respectively), while there was a trend toward worse OS in
elderly patients (P=0.065) and patients with elevated LDH (P=0.091). Multi-
variate analysis identified anemia (P=0.034) and ESR>25 mm/h (P=0.005) as
independent risk factors for poor outcome. Based on cumulative score of unfa-
vorable prognostic factors identified in multivariate analysis, 2-years OS was
significantly better (P=0.024) in patients who didn’t have unfavorable factors (2-
years OS 81.8% pts), compared to patients with 1 (2-years OS 60.9% pts) or
2 (2-years OS 40% pts) risk factors.
Summary / Conclusion: Modern clinical researches are having the aim to
individualize treatment approach based on risk for poor outcome. Our findings
suggest that some FL patients in first relapse require more effective treatment.
Having in mind that more aggressive treatments such as high dose therapy with
stem cell transplantation are associated with higher toxicity, the optimal
approach according to risk has to be defined in new prospective studies.

B1636
ORBITAL AND OCULAR ADNEXAL MALT (MUCOSA-ASSOCIATED 
LYMPHOID TISSUE) LYMPHOMAS, TEN YEAR EXPERIENCE
M Smiljanić1*, R Milošević1, D Antić1,2, B Anđelić1, V Đurašinović1, M Todor-
ović1,2, B Mihaljević1,2
1Lymphomas, Clinic of Hematology Clinical Centre of Serbia, 2Faculty of Med-
icine, University of Belgrade, Belgrade, Serbia

Background: Orbital and ocular adnexal Non Hodgkin Lymphomas (NHL) con-
sist 2% of all NHL. The most frequent hystological sybtipe is extranodal mar-
ginal zone B cell lymphoma, MALT (Mucosa-Associated Lymphoid Tissue).
Autoimmune inflamatory disorders as well as chronic infections are important
ethiological factors. Various local disease signs and simptoms can occur a long
period of time prior to diagnosis. Immunohistochemical markers CD5 or CD43
(sialophorin) are important negative predictive factors. Various treatment modal-
ities are available.
Aims: To investigate clinical and laboratory parameters of patients with ocular
adnexal MALT lymphoma (OAML), to compare efficiency between different
therapy modalities and to investigate disease outcome. 
Methods: Seventeen patients with OAML, diagnosed in Clinic of Hematology,
Clinical Centre of Serbia between 2003 and 2013, were inrolled. We researched
epidemiologic-demographic, clinical and laboratory characteristics on presen-
tation, importance of Helicobacter Pylori (Hp) infection, clinical stage of disease
and prognostic value of CD43. Efficiency of various therapy modalities was
compared. 
Results: Highest disease incidence rate was in eight decade, it is almost 2.5
times more frequent in male population. Overall median age is 66 years (range
36-79), males 67.5 years (36-79), females 57 years (48-77). No significant sta-
tistic difference between age at diagnosis and patients gender was confirmed.
Local signs and symptoms of the disease were present much earlier prior to
diagnosis (median 8.9 months, range 3-36). Seven patients (53%) had orbital
lymphomatous involvement, 4 (23%) conjuctival, 2 (12%) lacrimal gland, one
(6%) eyelid and one (6%) uveal involvement. The most frequent sign on pres-
entation was swelling of orbital tissue, conjuctiva or eyelid (7 patients, 33%).
Observed laboratory parameters on presentation showed low disease activity:
median sedimenation rate 12mm/h (range 2-24mm/h), mean lactat dehydroge-
nase 333.76U/l (range 200-409U/l), median C reactive protein 1.49mg/l (range
0.20-9.50mg/l) and median beta-2 microglobulin 1.96mg/l (range 1.39-
5.60mg/l). A significant presence of Hp infection (66.67%) was recognized. Pre-
dictive significance of CD43 was not confirmed. CD5 was negative in all cas-
es. All patients have had localised disease and were staged as IE CS (Ann Arbor
lymphoma staging system). One patient had B simptomatology on presentation.
Ten patients, aged ≥60 had low intermediate risk (International Prognostic
Index, IPI), six aged <60 had low risk and one low intermediate risk (age adjust-
ed IPI, aaIPI). In our group, 5 year progression free survival (PFS) is 60%.
There was no significance in PFS between initialy used treatment modalities,
surgery vs. chemiotherapy (P=0.9942), surgery vs. radiotherapy (P=0.8296)
and chemotherapy vs. radiotherapy (P=0.9191). All patients after initial or
relapse treatment achieved disease remissions. No significance was observed
between cumulative radiotherapy dosage and treatment outcome. Seven
patients (41.17%) had relapse. One patient died due to non-hematologic com-
plications.
Summary / Conclusion: Our results confirms that OAML has good overall
therapy response, regardless of initial or relapse treatment modality, as well as
good progression free survival and overall survival rate.

B1637
HEPATITIS B REACTIVATION IN PATIENTS WITH NON HODGKIN 
LYMPHOMA CD 20+ IN MAINTENANCE THERAPY WITH RITUXIMAB
A De Renzo1*, S Luponio1, I Ferrara1, R Della Pepa1, I Migliaccio1, G Bene-
duce1, C Cimmino1, R Cuccurullo1, M Picardi1, M Masarone2, M Persico2, F
Pane1
1Division of Hematology Federico II University, Naples, Italy, 2Hepatology, II Uni-
versity, Naples, Italy

Background: Anti CD20 antibody (Rituximab) based chemotherapy regimens
increase the HBV reactivation risk although sporadic HBV reactivation cases
are reported in patients on maintenance with Rituximab single therapy too. 
We evaluated how many HBV reactivation occurred among patients Hepatitis
B core antigen positive (HBcAB +) and Hepatitis B surface antigen negative
(HBsAg-) who received Rituximab single therapy during maintenance.
Aims: The aim of this study is to assess the prevalence of HBV reactivation
among patients HBcAb +/ HBsAg – during the maintenance therapy with Rit-
uximab.
Methods: In our Unit, 88 patients with non Hodgkin Lymphoma CD20+ received
maintenance therapy with Rituximab (schedule: 375 mg/mq every 3 months for
2 years) from January 2007 to February 2013. 
Patients were treated with different chemotherapy regimens: 40% (35/88) with
R-CHOP; 52% (46/88) with R-FN; 3%(3/88) with R-F; 5% (4/88) with R-Leuk-
eran. None of these patients received prophylactic therapy with lamivudine dur-
ing induction or maintenance.
All the patients were given blood tests for HBV (HBsAg; HBsAb; HBeAg;
HBeAb; HBcAb) before starting maintenance therapy and liver function tests
before each administration of Rituximab.
Results: 20% of the patients (18/88) were HBcAb positive. 
64% of the patients (56/88) completed the maintenance treatment: one of the-
sepatientsoccurred the HBV reactivation.
36% of the patients (32/88) arestillintherapy with Rituximab and 9% of them are
HBcAb positive (3/32): all thesepatientsare at risk for HBV reactivation too.
Summary / Conclusion: Inpatients HBcAb +/ HBsAg – treatedwithRituximab
in single therapy is indicated the prophylaxiswithlamivudine. 
In our observational study the HBcAb +/ HBsAg- patients didn’t receive prophy-
lactic therapy with lamivudine during the maintenance therapy with Rituximab
and the HBV reactivation occurred in one patient HBcAb+/HBsAg- three months
after the end of the maintenance therapy (1/18).
More ambitious prospective studies are required to establish theclinical utility-
of prophylactic therapy with lamivudine during the maintenance therapy with Rit-
uximab.

B1638
GOOD PROGNOSIS IN PRIMARY HEPATIC LYMPHOMA WITH OR WITH-
OUT HCV INFECTION
A De Renzo1*, R Della Pepa1, F Perna1, M Masarone2, S Luponio1, G Bene-
duce1, I Migliaccio1, C Cimmino1, I De Sio2, G Ciancia3, M Persico2, M Picar-
di1, F Pane1
1Division of Hematology Federico II University, Naples, Italy, 2Hepatology, II Uni-
versity, 3Department of Pathology, Federico II University, Naples, Italy

Background: Primary hepatic lymphoma (PHL) is an uncommon lymphoid
tumor frequently associated with a poor prognosis. PHL was first described in
1965 by Ata el al and in 1986 Caccamo et al defined PHL as a lymphoma local-
ized and limited to the liver without extrahepatic involvement. To date, less than
150 cases have been published.
Aims: We report 11 patients with PHL diagnosed from 1995 to 2011 in our cen-
ter, with a study of the viral status and the result of cytotoxic treatment.
Results: Eleven patients with PHL were identified. The disease occurred in mid-
dle-aged men (median age: 58 years). The main presenting complaint was
right upper quadrant abdominal pain (4/11 patients). Tumor markers (α-fetopro-
tein and CEA) were normal in 8 patients tested. Liver scans demonstrated
either a solitary nodule or multiple lesions. Pathologic examination revealed dif-
fuse large B cell lymphoma in six patients, one case of follicular lymphoma, one
of small lymphocytic lymphoma and one case of T cell lymphoma. Eigth patients
(72%) were HCV-positive. Eigth patients received chemotherapy with CHOP
regimen (6CHOP, 2 R-CHOP), two patients received R-FN, while a patient with
a single focal lesion received surgical treatment. The complete remission rate
was 100% (11/11); one of these patients, who had HCV-related cirrhosis, died
because of hepato-renal syndrome, and another one died because of Acute
Myeloid Leukemia.
Summary / Conclusion: The outcome of patients with PHL who are treated
with combination chemotherapy seems excellent. The frequent association of
PHL with HCV infection suggests a possible role of this virus in lymphomage-
nesis. HCV- infection does not appear to influence the outcome of therapy.

B1639
MODIFIED VIGEPP PROTOCOLE AS A NEW SALVAGE REGIMEN FOR
RELAPSED REFRACTORY LYMPHOMA PATIENTS
O Kayıkcı1*, E Tekgunduz1, S Bozdağ1, i demiriz1, a tetik1, m cinarsoy1, s nam-
daroglu1, b ugur1, f altuntas1
1Ankara Oncology Hospital, Ankara, Turkey

Background: Salvage chemotherapy followed by high dose therapy and auto-
logus stem cell transplantation(ASCT) is the standart treatment for
relapsed/refractory Hodgkin and Non Hodgkin lymphoma patients.Response of
these patients to salvage chemotherapy protocols predict outcomes after
ASCT.Currently, the optimum salvage therapy is still not known; platinum,mitox-
antron,ifosfamide or gemcitabine based regimens can be preferred according
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to the patient characteristics.
Aims: We aimed to share our results with a new salvage regimen ‘modified
ViGePP protocole’ in relapsed/refractory Hodgkin/Non Hodgkin lymphoma
patients.

Methods: We retrospectively analyzed 22 relapsed /refractory Hodgkin/Non
Hodgkin lymphoma patients who were treated with modified ‘ViGePP’ salvage
regimen’ in Ankara Oncology Hospital. Demographic features and clinical vari-
ables of patients are summarized in Table 1. All of the patients had been treat-
ed with two or three cycles of modified ViGePP chemotherapy either as first line
salvage regimen or after multiple lines of different regimens.Three patients
were treated with this regimen for relapse after ASCT.Chemotherapy protocol
consisted of vinorelbine 25 mg /m2 gemcitabine 800 mg /m2 in 1. and 8.days,
oral (PO) prokarbazin 100 mg/m2 1-7 days and oral prednisone 60 mg /m2 1-
15.days. Response assesment has been performed after 2 courses of regimen
except 3 patients who had only 1 course
Results: Median time period between diagnosis to ViGePP treatment was 32
(6-179) months. Overall response rate after 2 courses of chemotherapy was
60% (12/20, CR(n:2)+PR(n:10)). Treatment related mortality was 13%
(3/22).We observed 18% grade 3 neutropenia,31% grade 4 neutropenia,22 %
grade 3 thrombocytopenia, 13 % grade 4 thrombocytopenia.There were no
nonhematological toxicities over grade 1.Ten patients were mobilized with fil-
grastim alone (n:5), after ViGePP regimen(n:4) or after plerixafor (n:1).Median
time from the beginning of the treatment to ASCT was 4.5 (2-10) months. Nine
patients who had ASCT has been followed in remission (1 PR/8 CR).Three
patients who had relapsed after ASCT were treated with ViGePP followed with
allogeneic SCT.One year overall survival of all patients was 74%±11%.
Summary / Conclusion: ViGePP salvage regimen has similar response rates
with other chemotherapy protocoles without high treatment related toxicity
rates.Although our number of patients mobilized with this regimen are low ,we
think that it has high mobilization success rates.So we conclude that,it can be
used easily as a bridge to transplantation for relapsed/refractory Hodgkin /Non
Hodgkin lymphoma patients.

B1640
DIFFUSE LARGE B CELL LYMPHOMA (DLBCL) COEXISTENT WITH HEP-
ATITIS C INFECTION; SINGLE INSTITUTIONAL EXPERIENCE FROM
EGYPT
H Azim1*, R Abdelmalek1, O Abdelrhman1, R Abdeltawab1, M Shahin1
1cairo oncology centre, giza, Egypt

Background: Hepatitis C is a major health problem in Egypt and many Euro-
pean and North African countries; and cases of DLBCL co existing with HCV
positive infection are increasingly encountered.
Aims: So, we have conducted this retrospective analysis of our non hodgkin
lymphoma database to clarify the clinicopathological and survival characters
of cases with coexistent HCV infection and DLBCL.
Methods: DLBCL patients treated at Cairo Oncology Centre (Cairo, Egypt) in
the period between 2000-2008 were reviewed. Eligible patients were those
who had complete information on date of diagnosis, histopathological and
immunohistochemical confirmation of the diagnosis and received CHOP-like
chemotherapy. We compared the difference in systemic therapy and patholog-

ical parameters between cases that are hepatitis C antibody (HCV Ab) posi-
tive and cases that are not. We investigated the impact of HCV positive status
on treatment toxicity and progression free survival (PFS) and overall survival
(OS) in a Cox regression model adjusted for age, Ann Arbor stage, perform-
ance status, extranodal involvement, presence of B symptoms and treatment.
Results: 230 patients were included in the analysis fulfilling the inclusion cri-
teria. 17 patients were confirmed to be HCV Ab positive whilst the rest of the
cases were either negative or unknown. At a median follow up period of 13
months, the median PFS for the whole group was 12.03 months, while for the
HCV Ab +ve group it was 8.48; the median OS for the whole group is 13.2
months while for the the HCVAb +ve subgroup it was 8.48 months. ther ewas
no statistically significant correlation between HCV positive status and any
adverse prognostic indicator like extranodal presentation (P=0.34),B symp-
toms(P=0.33),elevated LDH (P=0.54) or age>60 years (P=0.32). Based on
univariate analysis, HCV Ab +ve status was not associated with shorter PFS
(P=0.65). Treatment was tolerated in the majority of HCV Ab +ve patients with
only 2 patients showing grade 2 liver dysfunction with treatment.
Summary / Conclusion: According to our data, patients with DLBCL coexis-
tent with HCV infection should be managed in the same way as other DLBCL
cases .however, more frequent monitoring of liver function and PCR status
and multidiciplinary discussion with the hepatologists is required .

B1641
SAFETY OF BENDAMUSTINA INCLUDING DHAP REGIMEN AS SALVAGE
THERAPY IN MULTIRESISTANT LYMPHOMA PATIENTS
C De Risi1*, V Pavone1, G Polimeno2, G Tarantini3, A Mele1, B Rossini1, M
Fina1, G Greco1, S Sibilla1, R De Francesco1, D Carlino1, M Morciano1, A Ostu-
ni4
1hematology, Az. osp. card. G. Panico, Tricase, LE, 2hematology, Az. osp. F.
Miulli, Acquaviva delle Fonti, BA, 3hematology, Az Osp S.N. Pellegrini, Trani,
BA, 4Immunohemtology and Transfusion Medicine, Az. osp. card. G. Panico,
Tricase, LE, Italy

Background: The management of patients (pts) with lymphoma recurring after
stem cell transplantation or multiply relapsed disease remains challenging.
Many studies have demonstrated the efficacy and safety of Bendamustine
combinations in heavily pretreated pts.
Aims: Our study was designed to assess the safety of Bendamustine includ-
ing DHAP regimen as salvage therapy in pts with refractory/relapsed lym-
phomas.
Methods: Ten patients were treated at 4-weekly intervals with Bendamustine
90 mg/mq on days1,2; Cisplatin 100 mg/mq over 24 hours on day 2; Cytara-
bine 2000 mg/mq (two doses) on day 3; Dexamethasone 40 mg on days 1–4
with or without Rituximab 375 mg/mq on day +4. Palonosetron was given as
antiemetic prophylaxis on days1,3. A daily G-CSF was admistered starting by
day +6 in 4 patients while a pegilated G-CSF was used in 6 patients on day
+5. A total of 22 courses were administered and each patient received at least
2 cycles of therapy. The patient’s characteristics are shown in table 1. At the
time of enrollment 8 pts had a progressive disease. 
Results: Chemotherapy-induced grade 1 nausea and vomiting were
observed in 4 pts, mainly on days 3 and/or 4. Grade 3 and 4 haematological
toxicity consisted of anaemia (3 pts), neutropenia (7 pts) and thrombocytope-
nia (6 pts). Severe neutropenia and thrombocytopenia were recorded mainly
between days +10 and +14 with haematological engraftment (Neu-
trophils>500/mmc and Platelets>20.000/mmc) after a median of 4 days
(range 3-6 days) from the nadir. Three patients had a febrile neutropenia
requiring hospitalization and two died because of K. Pneumoniae sepsis. No
grade 3 and 4 extra-haematological toxicity was observed. Eight patients are
still on therapy.
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Summary / Conclusion: In our experience, despite patients had multidrug-
resistant disease heavily pretreated, the addition of Bendamustine to DHAP reg-
imen seems safe with an acceptable toxicity profile if compared with an histor-
ical control group of patients treated at our Institute with DHAP alone. The two
patients died due to a sepsis had a primary refractory disease relapsed after
ASCT. Survival and response rate analysis, as well as the mobilizing potential
of this Bendamustine combination can not be evaluated because of the small
number of patients and the short follow-up. We are increasing our series and
we hope to be able to present these results further on.

B1642
SPINAL CORD COMPRESSION AS THE INITIAL MANIFESTATION OF 
B- CELL LYMPHOMA: A CLINICO PATHOLOGICAL REVIEW OF 11 
CASES
S Zriba1, H Ghédira1*, H Mansour1, I aouni1, R Bahloul1, H Belfkih1, R Rakez1,
F M’Sadek1
1Clinical hematology department, Military Hospital, Tunis, Tunisia

Background: In patients with non-Hodgkin’s lymphoma (NHL), inaugural spinal
cord compression is rare and thought to occur in less than 5% of cases. Even
in major centers experience of this entity is modest and optimal treatment thus
remains unclear. We retrospectively studied 11 patients who had B-cell lym-
phoma revealed by spinal cord compression symptoms.
Aims: The aim of this study is to study the epidemiological features and clini-
cal outcome of B-cell lymphoma revealed by spinal cord compression.
Results: We reviewed departmental records covering the 6 years period from
2006 to 2012 and we identified 11 patients presenting with spinal cord compres-
sion as their first manifestation of NHL.
They were 6 men and 5 women in this series. Patients ranged from 32 to 82
years of age with a median of 62 years old. Tumor lesions involved the thoracic
spine in 4 cases, and the lumbar spine in 7 cases. At presentation 6 patients
were non-ambulatory. Dual sphincter impairment was found in 4 patients. Blad-
der dysfunction was noted in 3 cases only. The pathology study showed two
cases with low-grade lymphoma: lymphocytic lymphoma and follicular lym-
phoma and 9 cases with diffuse large B cell lymphoma. On admission; there
were 3 cases in PS=0-1, 4 cases in PS=2 and 4 cases in PS=3. Serum lactate
dehydrogenase (LDH) was normal in 7 cases and high in 4 cases. Seven had
advanced stage at diagnosis, while 4 had limited disease: including three with
localized epidural lymphoma and one with primary bone lymphoma. Nine
patients underwent laminectomy for decompression and tissue diagnosis, after
which 2 underwent radiotherapy, 2 underwent chemotherapy, and 7 underwent
combined-modality treatment. The functional outcome was improvement in all
cases, no patient worsened after surgery. Tow patients had autologous periph-
eral stem cell transplantation. All patients had early physiotherapy and achieved
functional independence at the community ambulation level, even if paretic at
presentation. The overall survival (OS) at 1 year was 81%. No difference in OS
was noted between localized and advanced disease.
Summary / Conclusion: B-cell lymphomas are an uncommon cause of spinal
cord compression. Functional outcome can be quite favorable, as can tumor
outcome. Residual sensory deficits greater than motor deficits are not uncom-
mon. The clinical and functional response of such patients to treatment and their
more favorable overall prognosis emphasis the importance of an accurate his-
tological diagnosis, full disease staging and the subsequent initiation of appro-
priate therapy.

B1643
EPIDEMIOLOGICAL DATA AND CLINICAL FEATURES OF 205 NON-
HODGKIN LYMPHOMA PATIENTS AT A SINGLE CENTER IN TURKEY
G Pamuk1*, M Uyanik1, M Akker1, M Tasci1, F Puyan1, M Demir1, O Harman-
dar1
1Department of Hematology, Trakya University Medical Faculty, Istanbul, Turkey

Background: There has been major progress in the diagnosis, classification,
and treatment of nonHodgkin lymphoma (NHL).The distribution of NHL in var-
ious geographic regions might differ and certain subtypes might prevail in one
area.
Aims: There is no data about the epidemiology of NHL in Turkey. We retrospec-
tively determined the annual incidence of hospital-based NHL in Turkey based
on patient registration data in our center in northwestern Turkey.We also report
on clinical features, treatment modalities and outcomes, survival, prognostic fac-
tors. 
Methods: We evaluated 205 NHL patients diagnosed between 2002-2011. Our
hospital has been the only tertiary referral center for hematological diseases for
a mixed rural and urban population of 616000 people for longer than 16 years
(316000 males, 300000 females). Patients’ demographic and clinical features,
treatment modalities, and responses were recorded.The current World Health
Organization (WHO) classification was adopted for histopathological diagnosis.
Response to therapy was based on 2007 International Workshop Criteria. For
survival analysis, time from diagnosis until the end of follow-up or time to death
were considered. Informed consent was obtained.
Results: Of 205 NHL patients,121 (59%) were males and 84 (41%) were

females (M/F=1.44).During the study period,the annual incidence rate for all
NHL was 3.33/100000.The annual incidence in women was 2.8/100000, and
in men it was 3.83/100000.At the end of 2011,the overall prevalence of NHL was
33.3 per 100000 population aged >16 years.The prevalence in men
(38.3/100000) was higher than the prevalence in women (28/100000).The mean
age was 58.4 years (range:15-87).Seventy patients (34.9%) had B symptoms,
39 (19%) had bulky disease,and 99 (48.3%) had extranodal involvement.An
intermediate-to-high risk International Prognostic Index (IPI) score was present
in 39% of the patients.Diffuse large B cell lymphoma (DLBCL) was the most
common subtype (106 patients,52%). Other most frequent histologic subtypes
were follicular (18 patients,8.8%), peripheral T-cell (15 patients,7.4%), and
small lymphocytic (14 patients, 6.9%) lymphomas. For remission induction,
CHOP and CHOP-like regimens were used in 66 patients (32.2%), while R-
CHOP was used in 61 patients (30%). For DLBCL patients, in intent-to-treat
analysis, the overall response and complete remission rates were, respective-
ly, 60.4% and 43.4%. During a 10-year period, 78 NHL patients died. The medi-
an survival was 41 months. Five and 10-year survivals were, respectively, 45%
and 25%. NHL patients with B symptoms (28 vs. 60 months,P=0.05),
splenomegaly (26 vs. 60 months,P=0.048), intermediate-to-high IPI scores (20
vs. 86 months,P=0.002), high β-2 microglobulin (26 vs. 96 months,P=0.024),
and those with bone marrow involvement (26 months vs. unreached,P=0.005)
at initial diagnosis had significantly worse prognosis than others. NHL patients
who obtained complete remission with first line therapy had significantly longer
median survival than patients who obtained partial remission or who were
refractory (p values<0.001).
Summary / Conclusion: The incidence of NHL according to our hospital-based
data was similar to the incidence in western registries. The most frequent
histopathologic subgroup was DLBCL. NHL patients who had poor prognosis
were those with B symptoms, intermediate-to-high IPI scores, and bone mar-
row involvement at initial diagnosis. 

B1644
PATIENTS WITH SYSTEMIC LUPUS ERYTHEMATOSUS (SLE) HAVING
DEVELOPED MALIGNANT LYMPHOMAS.  COMPLETE REMISSION OF
LYMPHOMA FOLLOWING RITUXIMAB-CONTAINING THERAPY, BUT NOT
OF SLE.
G Catania1*, E Rossi2, A Marmont3
1Hematology, Ospedale SS Biagio e Antonio e Cesare Arrigo, Alessandria,
2Ospedale gallino, 3Hematology2, Ospedale San Martino, Genoa, Italy

Background: The development of malignant lymphomas, generally of the non-
Hodgkin type (NHL), and with a preference to diffuse large cell B lymphomas
(DLCBL), in systemic lupus erythematosus (SLE), has been proven and ana-
lyzed in an exhaustive recent literature. The combination of germline and somat-
ic mutations, persistent immune overstimulation and the impairment of immune
surveillance facilitated by immunosuppressive drugs, is thought to be at the ori-
gin of the increased lymphoma genesis. However the treatment and course of
such affected patients is less known, and prognosis is generally estimated as
poor. 
Aims: Out of more than 500 patients with complete/incomplete lupus and sec-
ondary antiphospholipid syndrome (APS) seen and treated at the institutional
Day Hospital between 1982 and 2009, 9 developed lymphomas (5 DLCBL, 1
Hodgkin’s, 1 follicular lymphoma and 1 indolent lymphocitic lymphoma).
Methods: Eight patients were treated with Rituximab-containing regimen
Results: All patients achieved complete remissions (CR) with a follow-up com-
prised between 18 and 190 months. In a patient with DLCBL was documented
relapse,that was fatal.Two patients achieved complete remission (CR) of both
diseases. In the other 5 lupus serology (ANA, APA) persisted, with occasional
lupus flares and vascular complications.   
Summary / Conclusion: While eradication of the last cancer stem cell is tan-
tamount to cure in neoplastic disease, persistent autoantigenic overstimulation
may contribute to the refractoriness of autoimmunity. This analysis proposes the
institution of clinical trials with the use of rituximab and stem cell transplanta-
tion in the treatment of autoimmune diseases.

B1645
FOLLICULAR LYMPHOMA IN SITU: SERIES OF 8 CASES
R Stulpinas1*, J Drachneris1, A Simbelyte1, L Griskevicius2,3, U Mickys1
1National Centre of Pathology, Affiliate of Vilnius University Hospital Santariskiu
Klinikos, 2Hematology, Oncology and Transfusion Medicine Center, Vilnius Uni-
versity hospital Santariskiu Klinikos, 3Internal, Family Medicine and Oncology,
Vilnius University, Vilnius, Lithuania

Background: Follicular lymphoma in situ (FLIS or follicular lymphoma-like cells
of uncertain biological significance) is a rare lymphoproliferative disorder defined
as colonisation of germinal centers by Bcl2 and CD10 overexpresing B cells.
Follicular architecture is usualy preserved, so immunohistochemistry (in partic-
ular Bcl2 and CD10) and/or molecular work-up is needed for diagnosis. Clini-
cal significance of FLIS is still obscure. Some cases are found either prior or
next to overt lymphoma, or sinchronously with other solid tumors, while some
are incidental findings.
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Aims: Here we present a series of 8 FLIS cases diagnosed in our institution
during the period from July 2010 to January 2013.
Methods: H&E and immunohistochemical staining were performed on routine
fomalin-fixed paraffin-embeded lymph node specimens. Immunohistochemi-
cal panel included Bcl2 and CD10 markers. t(14;18) FISH analysis was per-
formed using Vysis LSI BCL2 Dual Color Break Apart Rearrangement Probe.
Clinical data was available in 5 cases.
Results: One patient had a history of microsatelite instable colonic carcinoma
and squamous cell carcinoma of the lung. Both paratracheal lymph node biop-
sy (performed for staging of lung cancer) and peribronchial lymph nodes in sub-
sequent lobectomy specimen revealed lymph node involvement by FLIS. Two
patients had overt lymphoma: one had FL lymphoma and FLIS in the same
lymph node, while the other had FL transformed to DLBCL with FLIS in the oth-
erwise uninvolved lymph node. Remaining 5 patients underwent diagnostic
biopsies due to lymphadenopathy. The first patient had concomitant pneumo-
nia and elevated LDH of 418 U/l (normal LDH <243 U/l). The second patient
with subsequent diagnosis of viral hepatitis C had splenomegaly, pancytope-
nia, and elevated LDH (470 U/l). The third patient had hepatosplenomegaly,
weight loss, fever and malaise, he died of unknown causes 1 month later. The
remaining two patients had only lymphadenopathy and one had elevated LDH
(254 U/l). On gross evaluation lymph nodes in these 5 cases measured from
0.9 cm to 1.9 cm in greatest dimension. FLIS-involved lymphoid follicles were
populated by homogeneous centrocyte-like cells with strong immunohisto-
chemical Bcl2 and CD10 expression while demonstrating fairly preserved tis-
sue architecture. Two out of 5 cases also demonstrated Bcl2 break by FISH
analysis.
Summary / Conclusion: Our case series represents different clinical scenar-
ios in which FLIS can be encountered. Though sometimes FLIS was just an
incidental finding in cases of synchronous or metachronous lymphoma or sol-
id tumor, 5 out of 8 cases demonstrated that FLIS alone can cause clinicaly sus-
picious lymphadenopathy leading to lymph node biopsy. To detect FLIS, rou-
tine minimal immunohistochemical panel should include Bcl2 and CD10. Close
clinical follow up may be indicated for the early diagnosis of overt lymphoma
in FLIS cases.

B1646
LYMPHOMA (HODGKIN AND NON-HODGKIN): EPIDEMIOLOGICAL 
FEATURES IN THE SOUTH EAST OF ALGERIA
M Bitam1*, h menea1, s touati1, m hamzaoui1, s chichoune1, r ounissi1, m sai-
di1
1Hematology department, University Hospital of Batna, Algeria., Batna, Alge-
ria

Background: In Western countries: non Hodgkin lymphoma (NHL) represents
approximately 85% of lymphomas, their incidence is increasing, and almost
50% are over 70 years old. 
The Hodgkin lymphoma (HL) represents approximately 15% of lymphomas:
incidence rates have been stable over last 20 years, nearly 70% are less than
50 years at diagnosis, and many people have even less than 30 years.
Aims: Also the goal of this work is a comparative epidemiological study of lym-
phoma (HL and NHL) recruited in our area (south east of Algeria) over 4 years
in the service and to extract their characteristics.
Methods: This is a retrospective comparative epidemiological study, based on
the clinical data of patients (pts) diagnosed from January 2009 to December
2012. The diagnosis was confirmed by histological and immunohistochemical
study.
Results: During this period, 253 patients with lymphoma were diagnosed, 127
NHL and 126 LH (50% each).The NHL are composed of aggressive NHL: 88
cases (69%), the most common sub type is diffuse large B-cell lymphoma
(DLBC: 68%) and T/TNK (19%).The indolent NHL: 39 cases (30.7%); the most
common is follicular lymphoma Comparing the epidemiological results found
in the NHL with those in the HL we found: Cases/year: 32 versus 31. Median
age: 54 versus 29 years. Frequency peak: (50-60) and (65-75), versus (20-30),
knowing that 68% of pts with NHL are under the age of 60 years and75% of
HL’s pts have less than 50 years. Sex ratio (M/F): 0.98 versus 0.89. Notion of
cancer in family: 12% versus 3%. Exposure to agriculture products: 9% versus
3%.
Summary / Conclusion: The epidemiological profile of lymphoma over 4 years
in the south east of Algeria has some particularities: The LH and NHL; each
occupies 50% of all diagnosed lymphoma. A parallel increase in the number of
cases for the NHL and HL. The HL affects the young (median age = 29 years,
75% have less than 50 years) while the NHL is more observed in average age
(median age=54 years, 68% are under the age of 60 years), this may be relat-
ed to our young population. The majority of NHL diagnosed are aggressive
(69%) with a predominance of DLCB lymphoma (68 %), and predominance of
follicular and PCB (43% each) in indolent lymphoma. These data join the liter-
ature. These particularities are relevant and they must be the subject of deep-
er epidemiological and etiological investigations.

B1647
COMPARATIVE STUDY THE EFFICACY OF DIFFERENT 
ERYTHROPOIESIS-STIMULATING AGENTS IN ANEMIC PATIENTS WITH
LYMPHOPROLIFERATIVE DISORDERS
N Romanenko1*, I Kostroma1, I Karmatskaya1, K Abdulkadyrov2
1Hematology, 2Russian Research Institute of Hematology and Transfusiology,
FMBA of Russia, Saint-Petersburg, Russian Federation

Background: Anemia in lymphoproliferative disorders (LPD) patients is a fre-
quent symptom and can decrease the efficacy of antitumor chemotherapy, sur-
vival rate and overall quality of life (QoL). Pathogenesis of anemia in LPD
patients is based on suppression by proinflammatory cytokines, decreasing
erythroid precursor’s sensitivity to serum erythropoietin and effect of chemother-
apy. Therefore erythropoiesis-stimulating agents (ESA) are used as a patho-
genetic therapy of anemia in patients with LPD which significantly increase
hemoglobin, reduce and prevent RBC transfusions and improve QoL.
Aims: To study the efficacy of different ESA in anemia patients with LPD.
Methods: To our interventional prospective study were included the LPD
patients (n=114): low-grade non-Hodgkin’s lymphoma (n=17), chronic lympho-
cytic leukemia (n=26) and multiple myeloma (n=71). The median age of patients
was 67 years (range 24-85). All patients had been received two or more cycles
of antitumor chemotherapy before they were administrated ESA treatment.
Every patient was observed anemia with initial Hb ≤10.0 g/dl. RBC transfusions
were administrated to patients whose Hb concentration was <8.0 g/dl until lev-
el of Hb was increased up to 8.0-9.5 g/dl. We compared the efficacy of differ-
ent ESA: Epoetin alfa (n=59), Epoetine beta (n=29), Darbepoetin alfa (n=26).
All ESA were administrated to the patients subcutaneously, Epoietine alpha and
beta – 150 IU/kg body weight 3 times a week and Darbepoietine alpha – 6.75
μg/kg b/w once per 3 weeks. The target Hb level was 11 g/dl. The planning dura-
tion of ESA treatment was within 16 weeks. Positive response was estimated
as increasing Hb concentrating ≥2.0 g/dl or achieving target Hb level (11 g/dl).
Results: In the whole group of LPD patients mean baseline Hb concentration
was 8.66±1.63 g/dl (3.7-10.0 g/dl). Before ESA-treatment 29 patients had
received 2-12 units (median 3) of RBC transfusions during last 2-6 months
because of low Hb (3.7-8.0 g/dl). The period of ESA-treatment was from 4 to
24 weeks (mean 9.6±4.6 weeks). During the study period 12 patients (41.4%)
followed RBC transfusions after ESA-treatment and 17 patients (58.6%)
showed transfusion-independency and 8 new patients began receiving trans-
fusion first time as a result of the anemia progressing. On the whole we
observed positive response in 78 patients (68.4%), their Hb concentration
increased from baseline to 12.1±1.2 g/dl (11.0-15.7 g/dl; P<0.001) and in group
patients with positive response reduced such symptoms as: feeling fatigue,
weakness all over, having trouble starting things because of tiredness, depres-
sion, drowsiness, giddiness, headaches, pain in thorax and dyspnea. The com-
parison of efficacy ESA-treatment showed insignificant difference between all
ESA. So patients received Epoetin alfa positive response observed 40/59
patients, Epoetin beta positive response – 20/29 and Darbepoetin alfa positive
response – 18/26, that is showed similar results (67.8%, 68.9%, 69.2%, respec-
tively) without statistical difference (P>0.1).
Summary / Conclusion: In this study was shown that all ESA is effective
reducing symptoms of anemia, increasing Hb in anemic patients with LPD and
there wasn’t found out significant differentiation between all these ESA.

B1648
MANAGEMENT OF STAGE IA DIFFUSE LARGE B CELL NON-HODGKIN’S
LYMPHOMA (DLBL): IS RITUXIMAB REALLY NECESSARY?
K Lang1*, G Wallace1, J Ashworth1, J Lewis2, V Ratnayake3, K Saied1, R
Coltart2, C Pocock1, J Lindsay1
1Department of Haematology, 2Kent Oncology Centre, East Kent Hospital Trust,
Canterbury, 3Department of Haematology, East Kent Hospital Trust, Ashford,
United Kingdom

Background: Stage IA DLBL is a distinct entity with a favourable prognosis,
where a combination of chemotherapy and local radiotherapy afforded durable
remissions in the pre-rituximab era. We set out to review our experience of the
treatment of this early stage of DLBL. 
Aims: To assess the response and relapse rate of stage IA DLBL treated with
chemotherapy and local radiotherapy alone, no patient received rituximab in
line with national policy.
Methods: We undertook retrospective case notes review of patients treated
with radiotherapy alone and those who received both chemotherapy with 3
cycles of cyclophosphamide, doxorubicin, vincristine and prednisolone (CHOP)
and radiotherapy. 
Results: Thirty patients were included, treated between 2005 and 2012. The
mean age at diagnosis was 78.3yrs (Range 39-95), 23 aged >70yrs. Twenty-
seven patients underwent the full course of intended treatment. Of those that
did not complete, two discontinued due to intolerance and one declined any
therapy prior to commencement. Site of disease frequently involved the head
and neck (20 patients), while torso, abdomen and limbs were next most fre-
quent. A greater proportion of deaths occurred in the head and neck group
than any other (not all related to lymphoma or treatment). Radiotherapy alone
was chosen for 11 patients usually due to frailty, of whom 3 relapsed and 8 died
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subsequently (2 from lymphoma). Of the combined modality group (16 patients),
there were no relapses and three deaths, none lymphoma related. None of
these patients received rituximab. Dosage of radiotherapy was 30Gy in ten
fractions in 22 patients (3 relapses), while 6 patients received 35Gy (1 relapse)
[patient performance status was often poor thus mandating the use of abbre-
viated fractionation schedules for many]. Two thirds of patients who relapsed
after radiotherapy did so within the first 12 months following treatment. 
Summary / Conclusion: Radiotherapy alone or chemo/radiotherapy has
shown to be effective therapy for patients with stage IA DLBL. Our series show
good tolerability of therapy among an elderly group with an acceptable propor-
tion of relapses with radiation alone and none in the combined modality group.
It does not appear that rituximab is mandated in this group of patients. 

B1649
REARRANGEMENTS OF BCL-2, BCL-6, CYCLIN-D1, IGH, P53 AND C-MYC
AS PROGNOSTIC MARKERS IN REPRESENTATIVE TURKISH DIFFUSE
LARGE B-CELL LYMPHOMA PATIENTS 
O Akay1*, B Aras2, S Isıksoy3, C Toprak2, F Mutlu4, S Artan2, U Oner3, Z Gul-
bas5
1Hematology, 2Medical Genetics, 3Pathology, 4Biostatistics, Eskişehir
Osmangazi University Medical School, Eskişehir, 5Bone Marrow Transplanta-
tion, Anadolu Saglık Merkezi, Istanbul, Turkey

Background: Diffuse large B-cell lymphoma (DLBCL) form a highly heteroge-
nous type with different clinical, morphological, immunological and cytogenet-
ic features, treatment responses, and prognosis. During the last decade, most
studies dealing with the heterogeneity of DLBCL have focused on genetic and
molecular analyses. 
Aims: In this study, we aimed to determine the frequency of BCL-2, BCL-6,
CYCLIN-D1, IGH, P53 and C-MYC rearrangements in DLBCL and to assess
their prognostic impact. 
Methods: A total of 44 patients of DLBCL classified according to WHO classi-
fication between 1996 and 2011 were chosen for the study. The samples pre-
pared from the paraffin blocks of lymph nodes were analyzed by fluorescence
in situ hybridization (FISH). 
Results: Twenty-four of the patients were male and 20 were female and age
at diagnosis ranged from 27 to 77 years. Advanced stage (III/IV) was observed
in 22 cases (50%). 30 patients (68%) presented with high serum lactic acid
dehydrogenase (LDH) levels and 15 patients had high serum B2-microglobu-
lin levels. 28 of the patients with available data had a favourable risk group by
the IPI. Succesful FISH analysis was performed in all patients. Rearrangement
of BCL-6 was found in 27 patients (61.4%), C-MYC in 14 (31.8 %), P53 in 10
(22.7%), BCL-2 in 8 (18.2 %) and CYCLIN-D1 in 4 (9.1%). Furthermore,
18(41%) of cases showed rearrangements of more than 1 gene. Univariate
analysis showed that the IPI score (P=0.013), stage (P=0.025), albumin level
(P=0.007) and LDH level (P=0.025) were significantly associated with overall
survival Patients with rearrangements of BCL-6 (P=0.053), C-MYC (P=0.483)
and P53 (P=0.877) tended to have shorter survival times while patients with
rearrangements of BCL-2 (P=0.302) were in a trend for better overall survival.
Summary / Conclusion: The presence of different genetic rearrangements in
the same lymphoid tissue samples highlight the complex nature of molecular
events in DLBCLs, which is a reflection of the morphologic and clinical hetero-
geneity of this disease. Our initial results are consistent with the previous liter-
ature that showed a different prognostic impact for gene rearrangements. The
present study will be extended by including more number of patients with longer
follow-up duration.

B1650
PRIMARY BONE LYMPHOMA: CLINICOPATHOLOGICAL CHARACTERIS-
TICS AND TREATMENT RESULTS FROM SINGLE CENTER EXPERIENCE
M Puric1*, D Ristic1, N Milanovic1
1Hematology, Institute of Oncology and Radiology of Serbia, Belgrade, Serbia

for less than 2 percent of all lymphomas in adults, 3 percent of primary bone
tumors and 3 to 5 percent of all extranodal non-Hodgkin lymphomas. Men are
diagnosed slightly more frequently than women. The vast majority of patients
present over the age of 30 years.The radiographic appearances of PBL are vari-
able. Despite this variability, the presence of a solitary, permeative, metadiaphy-
seal lesion with a layered periosteal reaction on plain radiographs and a soft-
tissue mass on MR images, especially in a patient older than 30 years, is high-
ly suggestive of lymphoma. The case for a diagnosis of primary bone lym-
phoma is further strengthened if the soft-tissue mass and marrow changes are
associated with surprisingly little cortical destruction. Histopathologically, the
majority of PBL cases have been diffuse large B-cell lymphoma (DLBCL). The
patients with PBL treated with combined modality therapy were found to have
a superior outcome and a significantly better survival, than the patients treat-
ed with single modality therapy.
Aims: To analyze the clinicopathological features of primary bone lymphoma,
the role of MR in evaluation of response and correlation between the treatment
modality and the outcome.
Methods: Totally 11 patients diagnosed with the primary bone lymphoma, were

treated in Institution for radiology and oncology of Serbia in period from 2008.y
to 2012.y. The treatment modality, the response and its duration (follow up)
were registered for all the patients. We used bone scintigraphy for surveying
the entire skeleton and magnetic resonance (MR) imaging to determine the
exact extent of local involvement. Whole body CT was performed for each
patient in initially staging and in response evaluation of initially pathological
findings. MR imaging was used to assess the local outcome of treatment.
PET/CT was done for some patients.
Results: Median age of patients was 38 years (range, 27-62). There were 9
male and 2 female patients. Three (27%) patients had B symptoms. Almost all
patients were diagnosed with diffuse large B cell lymphomas except one with
follicular B cell gradus 3A histology. The most frequent primary site of lym-
phoma was femur (4 patients). Other primary affected sites were: ossis ilei (3),
tibia (2), humerus (1) and thoracic vertebra (1). 91% patients presented with Ann
Arbor Stage I or II disease. Regional lymphadenopathy was registered in four
patients. 82% patients were treated with combined modality therapy. Eight
patients were treated with chemotherapy followed by radiotherapy. One patient
was treated by surgery after chemotherapy, due to pathologic fracture. In the
combined modality therapy group, the patients received IV to VI cycles of R-
CHOP and in the only chemotherapy group, VI to VIII cycles of R-CHOP. Only
one patient with high Ki 67 received R-EPOCH regimen. The median follow up
was 18 months (range, 6-54). The overall response rate (ORR) for all the PBL
patients was 100% as none of the patients showed PD during initial treatment.
Seven patients (64%) achieved CR and 4 patients (36%) achieved PR. During
response evaluation in all patients, NMR showed disappearing of soft tissue
component with persistence of some bone lesions and minimal changes dur-
ing time. FDG-PET revealed CR in four patients and all patients were alive at
the time of the last follow-up and all remain in achieved response.
Summary / Conclusion: Our acquired data demonstrate and confirm that the
primary lymphoma involving bone has a good prognosis. But, in our patients,
we did not confirm earlier results of protocol influence (combined or single
modality therapy) on the outcome. As bone changes that are seen on NMR
images are pretty stabile during the treatment period and long time after com-
pletion of the treatment, it is difficult to achieve adequate response evaluation
using NMR imaging. The need for the further multicenter studies (taking into
account the rarity of the disease) in order to define the optimum treatment
modality and better response evaluation is emphasized.

B1651
HIV-RELATED HEMATOLOGIC MALIGNANCES PRE-HAART (HIGHLY
ACTIVE ANTIRETROVIRAL THERAPY) ERA AND HAART ERA: 
EXPERIENCE IN ONE CENTRE
P Ibarrondo1*, C De Miguel1, M Colorado1, A Bermudez1, S de Villambrosia1,
E Conde1
1Hematology, Valdecilla, Santander, Spain

Background: Highly Active Antiretroviral Therapy (HAART) has had a dramat-
ic effect on the natural history of HIV-infected patients. The incidence of AIDS-
defining cancers has declined. However, non AIDS-defining cancers have grad-
ually emerged.
Aims: Analyze the clinical and biological features and the outcome of hemato-
logic malignancy among people with HIV infection or AIDS in the era pre-
HAART and post-HAART.
Methods: We conducted a retrospective review of HIV-infected patients with
hematological malignancies treated in our institution. Pre-HAART era included
patients who did not receive HAART.Histological diagnosis was based accord-
ing to WHO criteria. HAART was defined as a protease inhibitor or a non-nucle-
oside reverse transcriptase inhibitor along with a backbone of at least two nucle-
oside reverse transcriptase inhibitors.
Results: Nineteen patients were evaluated, 10 of them belonged to pre-HAART
era, and 9 of them belonged to HAAT era. The median age was of 37.3 years,
and there was a male predominance. HAART era: the median duration from the
diagnosis of HIV infection to development of hematological malignancy was 3
years (range, 0 to 11 years). The histological diagnoses were the following: 3
Hodgkin lymphoma (HL), 5 Non- Hodgkin lymphoma (NHL) and 1 myelodys-
plastic syndrome. Four of 8 lymphomas had stage II disease and 4 had stage
III/IV disease. The 4 patients with stage II disease were concomitantly diag-
nosed of HIV infection. All patients with advance disease had a previous diag-
nosis of AIDS, two of them with poor adherence to HAART. 
HAART was associated with standard chemotherapy in 8 cases. Five patients
died mainly because of chemotherapy-resistant disease. At a median follow-up
of 7 months (range, 2 to 48 months), two years progression-free survival (PFS)
was 50%. Pre-HAART era: the median time from the diagnosis of HIV infection
to development of hematological malignancy was 9 years (range, 2 to 16 years).
The histological diagnoses were the following: 3 Hodgkin lymphoma (HL), 7
Non- Hodgkin lymphoma (NHL) and 1 acute myeloid leukemia of intermediate
risk. Seven of 10 lymphomas had stage III/IV disease. All of them received
standard chemotherapy except one patient with a central nervous system lym-
phoma. Six patients died: 3 died of lymphoma, 2 patients died after the first cycle
of chemotherapy (1 neutropenic sepsis and 1 subdural hemorrhage), and 1
patient died of secondary wasting-HIV syndrome. At a median follow-up of 13
months (range, 1 to 96 months), two years progression-free survival (PFS) was
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52%.
Summary / Conclusion: It has decreased the time from HIV-infection diagno-
sis to hematologic malignancy diagnosis from 9 years to 3 years after HAAR.
The reasons for this finding remain unclear. Lymphoproliferative disease was
diagnosed at early stage in the HAART era, if the adherence is successfully.
Chemotherapy-resistant hematological disease remains the mainly cause of
death.

B1652
ONLY RITUXIMAB IN THE EARLY TREATMENT OF INDOLENT
LIMPHOMAS RELAPSED AFTER AUTOTRANSPLANTATION
L Pezzullo1*, U Sessa2, S Rocco3, O Finizio3, R Fabbricini3, V Mettivier3
1Ospedale San Giovanni Di Dio E Ruggi D’aragona, Salerno, 2Ematologia,
Aorn A Cardarelli, Napoli, 3Aorn A Cardarelli, Napoli, Italy

Background: In the last years the indolent lymphoma has benefited of trans-
plantation procedures.High dose therapy folowed by autotransplantation has
been used as salvage or first line tratment for indolent lymphomas.
Aims: The problem is the managment of the relapse of the disease in post-
transplant, were as patients higly treated.We reported a single center exsperi-
ence in which patients whit indolent lymphomas relapsed after autotransplan-
tatin,were treated only with immunotherapy.
Methods: From january 2005 we have autotransplantated,in our division,23
indolent lymphomas; 15 follicular,7 mantle cells and 1 marginal lymphoma. 
13/23 (56%) patients have relapsed by a median PFS of 12 months (range 3-
87). All patients received strict follow up with CT and PET and were treated ear-
ly. 9/13 patients (70%) relapsed (8 follicular,1 mantle cells lymphoma) were
treated with 4 weekly doses of rituximab 375 mg/msq for 1 month and then
revaluated. If CR have started, maintenance with rituximab 375 mg/msq every
2 months for 2 years. 7/9 patients (80%) revaluated after 4 weekly doses have
documented the CR and began rituximab maintenance. All patients who
responded had a follicular lymphoma.
Results: With a median follow up of 36 months, 6/7 (85%) patients are in CR
and in 4/9 (44%) we have documented grade IV hematologic toxicity (neu-
trophils<500/mm3) quikly resolved with G-CSF treatment.
Summary / Conclusion: In conclusion, for patients with follicular lymphoma,
a strictly follow up may consnent a rapid treatment in relapsed patients after
the autologus transplantation and the only immunotherapy may be sufficient to
obtain a new CR consolidated by maintenance cycles every 2 months.We need
a larger cohort and follow up longer to confirm these data.

B1653
LONGER MEDIAN TIME TO DIAGNOSIS FOR CASES WITH NON
HODGKIN LYMPHOMA PRESENTING WITH PLEURAL EFFUSION. 
H Azim1*, R Abdelmalek1, R Abdeltawab1, O Abdelrhman1, M Shahin1
1cairo oncology centre, giza, Egypt

Background: Non Hodgkin lymphoma presenting with pleural involvement is
a rare presentation that is usually confused with other pleural inflammatory
and malignant pathologies with consequent diagnostic dilemmas and delay.
Aims: we have thus conducted this retrospective analysis of our non Hodgkin
lymphoma database to determine the clinicopathological characteristics of this
presentation.
Methods: Non Hodgkin lymphoma (NHL) patients treated at Cairo Oncology
Centre (Cairo, Egypt) in the period from 2000-2008 were reviewed. Eligible
patients were those who had complete information on date of diagnosis,
histopathological and immunohistochemical confirmation of the diagnosis. We
compared the difference in clinicopathological parameters between cases pre-
senting with and without pleural involvement.
Results: In the period from 2000-2008; 380 Non Hodgkin lymphoma patients
were included in the analysis fulfilling the inclusion criteria. Of which 26 patients
only have definite radiological evidence of pleural involvement (6.8%). Pleura
was the only site of disease in 2 cases, associated with nodal involvement in
16 cases and associated with both nodal and extranodal localization in 8 cas-
es (of which 3 cases have pulmonary parenchymal involvement).of the nodal
sites involved with the pleura, mediastinal nodes were involved in 13 cases.
DLBCL was the diagnosis in 18 cases (69%), small lymphocytic lymphoma in
5 cases and follicular, Mantle cell and anaplastic T cell lymphoma one case
each. Cases with pleural involvement were more likely to have higher LDH
(P=0.005) and aggressive histology (0.05). Median time from initial presenta-
tion to established diagnosis is 2 months; pleural fluid aspirate was used in 10
cases; of which 6 cases needed further confirmation by a tissue biopsy.
Summary / Conclusion: According to our data, patients with NHL presenting
with pleural involvement have a longer time to diagnosis with more diagnostic
dilemmas, FNA from the pleural fluid should not be routinely considered as the
diagnostic procedure of choice for cases with suspected NHL but rather tissue
biopsy from accessible sites should be the standard.

B1654
BLASTIC PLASMOCYTOID DENDRITIC CELL NEOPLASM (BPDCN): SIN-
GLE CENTER EXPERIENCE WITH TWO CASES IN ONE YEAR 
A Agapidou1*, S Vakalopoulou1, D Markala2, C Xadjiaggelidou1, M Tzimou1, S
Chissan1, T Papadopoulou1, K Tasios1, V Garypidou1
1Second Propedeutic Department of Internal Medicine, Aristotle University of
Thessaloniki, 2Theagenion Cancer Hospital, Thessaloniki, Greece

Background: Blastic plasmacytoid dendritic cell neoplasm (BPDCN) is a rare,
highly aggressive hematopoietic malignancy that is characterized by cutaneous
infiltration with or without bone marrow involvement and further leukemic
spread. Its overall incidence is very low, accounting for 0.44% of all hemato-
logic malignancies. The leukemic form of the disease is an extremely rare sit-
uation, representing <1% of all cases of acute leukemia. BPDCN predominant-
ly affects males, with a sex ratio of 3:1, and generally occurs in the elderly.
Aims: The aim of this presentation was to evaluate symptoms, signs and out-
come of two cases of BPDCN.
Methods: Between February 2012 and January 2013, we identified 2 patients
with BPDCN presenting with skin lesions. Data regarding clinical presentation,
diagnosis, staging, treatment and outcome was collected. 
Results: First patient was female, 78 years-old, the other one was male, 75
years-old. At diagnosis both had asymptomatic skin lesions. The female patient
presented with a cutaneous lesion on her right shoulder since the last month.
Laboratory data disclosed anemia (hemoglobin: 11, 3 g/dl) thrombocytopenia
(139×109/L) and morphologically immature atypical cells in the peripheral blood.
Bone marrow aspiration showed 5% infiltration of immature blastic cells with
the following immunophenotype: CD45(+), CD123(+), CD85k(+), CD33(-),
CD14(-),  CD16(-), CD19(-), CD5(-), CD10(-), CD20(-)CD56(+)20%, CD4(+),
NG2(+). No chromosomal alterations were detected by cytogenetic analysis of
the bone marrow. She had axillary, jugular, submandibular, and supraclavicu-
lar lymphadenopathy. Cutaneous, lymph node and bone marrow biopsies, all
confirmed the diagnosis of BPDCN. She was treated with Cy-VAD (cyclophos-
phamide, vincristine, adriamycin and dexamethasone). She achieved CR, con-
tinued with induction 2 chemotherapy with Vepesid-Aracytin and died 4 months
later of multi-organ failure. The male patient had a generalized purplish dermal
rash arising from the head to the lower extremities that presented one week
before and progressed very rapidly. Laboratory data revealed anemia (hemo-
globin: 10, 9 g/dl), thrombocytopenia (100×109/L), WBC: 8.30*103/μL with 42%
of morphologically immature atypical cells. Bone marrow aspiration showed
88% infiltration of immature blastic cells with the following immunophenotype:
CD45 (+) low, CD43 (+), CD123 (+), CD56 (+), CD4(+), CD34 (-).Cytogenetic
analysis showed deletion of the long arm of chromosome 12 - deletion of ETV6
gene and deletion of the long arm of chromosome 17- deletion of P53 gene.
Computed tomography scans did not disclosed any pathologic lymphadenopa-
thy. Histopathology of skin lesions showed infiltration of blastic cells. Immuno-
histochemical analysis confirmed the presence of cells with the same
immunophenotypic features. He started chemotherapy with Zavedos and Ara-
cytin (3+7) and he is now in CR after this induction.
Summary / Conclusion: We present two cases of a rare clinical entity with
cutaneous and bone marrow infiltration with blastic plasmocytoid dendritic cells.
The diagnosis relied on the immunophenotypic features of the malignant cells,
particularly with the presence of CD4 (+) and CD 56(+). Several treatment
options have been used so far, all with poor results. The ALL-type treatment
regimen that seems to result to a better outcome according to a recent publi-
cation resulted to a very short survival. Unfortunately neither of them could
proceed to bone marrow transplantation, which is a better therapeutic option
for younger patients with good performance status.

B1655
IMMUNOCHEMOTHERAPY-INDUCED CARDIOVASCULAR COMPLICA-
TIONS IN PATIENTS WITH DIFFUSE LARGE B-CELL LYMPHOMA:
RESPONSE TO ZOFENOPRIL
B Samura1*
1Hematology, Zaporizhzhia Regional Clinical Hospital, Zaporizhzhia, Ukraine

Background: The aim of this study was to determine the protective effect of
zofenopril in immunochemotherapy-induced cardiomyopathy. The natural histo-
ry of immunochemotherapy-induced cardiomyopathy, as well as its response to
cardiovascular therapy, remains poorly defined. Hence, evidence-based recom-
mendations for management of this form of cardiomyopathy are still lacking.
Zofenopril proved to be effective in patients with coronary artery disease and
myocardial infarction, thanks to its unique effective mechanism of action for
improving blood pressure control, left ventricular function and myocardial
ischemia burden, as well as angiotensin-converting enzyme inhibition. Rituximab
is a monoclonal antibody to CD20 that has activity in leukemia and lymphoma.
Aims: This study aims to describe the complications and outcomes of a sub-
set of patients with diffuse large B-cell lymphoma who were treated with
immunochemotherapy.
Methods: Patients with diffuse large B-cell lymphoma in whom rituxmab, dox-
orubicin, cyclophosphamide, vincristine, and prednisolone therapy was planned
were enrolled in the study. We included in the study 14 patients in zofenopril
and 10 patients in control groups. In the zofenopril group, 7.5 mg twice-daily
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oral zofenopril was given during 3 months. The patients were evaluated with
echocardiography before and after chemotherapy. Left ventricular ejection frac-
tion (EF) and systolic and diastolic diameters were calculated.
Results: At the end of 3 months of follow-up, 1 patient in the zofenopril group
and 2 in the control group had died. Control EF was below 50% in 2 patient in
the zofenopril group and in 3 in the control group. The mean EF of the zofeno-
pril group was similar at baseline and control echocardiography (64.6 vs. 64.8,
respectively; P=0.2), in the control group the mean EF at control echocardiog-
raphy was significantly lower (62.7 vs. 49.2; P<0.001). Both systolic and dias-
tolic diameters were significantly increased compared with basal measures in
the control group. In Doppler study, whereas E velocities in the zofenopril group
decreased, E velocities and E/A ratios were significantly reduced in the control
group.
Summary / Conclusion: Prophylactic use of zofenopril in patients with diffuse
large B-cell lymphoma receiving immunochemotherapy may protect both sys-
tolic and diastolic functions of the left ventricle.

B1656
A RARE CAUSE OF GENERALIZED LYMPHADENOPATHY: ROSAI DORF-
MAN DISEASE
D Cekdemir1*, A Yilmaz1, Z Gokgoz1, N Soyer1, A Gunes1, M Comert1, E Kose1,
G Saydam1, F Vural1
1Hematology, Ege University, İzmir, Turkey

Background: Rosai Dorfman Disease is a rare benign disease characterized
by generalized lymphadenopathies usually involving cervical lymph nodes. Its
association has been reported with other autoimmune conditions and malignan-
cies at the time of diagnosis or during its course. Anemia, polyclonal gamma-
pathy and high sedimentation rate are remarkable findings in the laboratory
investigations. Diagnosis is made by biopsy of the involved lymph node.
Although the condition is a benign entity presenting with spontaneous remis-
sions, it also may be lethal in the case with multi organ involvement associat-
ed with other autoimmune conditions. 
Aims: We present here four cases followed in our center with diagnosis of
Rosai Dorfman Syndrome.  
Results: All of the cases presenting to our center with cervical lymphadenopa-
thy were male and their median age was 49 years (range: 41 – 80 years). Ane-
mia compatible with anemia of chronic diseases was found in all cases at the
time of presentation. In regard to laboratory investigations, all cases had high
levels of globulin, C-reactive protein and high rate of sedimentation, and poly-
clonal gammopathy.Diagnoses of all patients were made with biopsy of lym-
phadenopathy.In regard to follow-up of the patients, anemia worsened and
increased level of creatinine was found after follow-up of 4 years without treat-
ment. Biopsy results of the patient for whom renal biopsy was performed
because of suspicion of renal involvement is still being waited, and steroid treat-
ment was scheduled to the patient after the result of the biopsy. Hodgkin lym-
phoma developed in the course of one patient. Complete remission occurred
with 4 courses of ABVD chemotherapy.New mass lesion was found in lung
parenchyma on imaging studies following 6th course of ABVD
chemotherapy.This patient whose result of lung biopsy has come as pulmonary
adenocarcinoma is still receiving chemotherapy in the oncology unit for lung
cancer. Steroid treatment was given to two patients with complaints of fever,
weight loss, fatigue due to anemia (hemoglobin level was 8 g/dL and 6 g/dL,
respectively). Fever response occurred with steroid treatment in both patients
and their symptoms were controlled. High rate of sedimentation and high lev-
el of globulin normalized in the patients with anemia resolved. In one patient
receiving steroid treatment, chronic renal failure developed due to accompany-
ing cresenteric glomerulonephritis. The patient is still on chronic hemodialysis
program. Steroid treatment is still continuing in both patients. 
Summary / Conclusion: Although Rosai Dorfman syndrome is rare, lym-
phadenopathy should be kept in mind in differential diagnosis. It should be
remembered that although it is a benign condition, it may be associated with
other autoimmune conditions or malignancies at the time of diagnosis or dur-
ing its course, and that it should be treated for symptoms due to such associ-
ated conditions and the patients should be followed for this.

B1657
POSITRON EMISSION TOMOGRAPHY SCAN FOR FOLLICULAR LYM-
PHOMA: GOOD CORRELATION WITH CLINICAL AND HISTOLOGIC FEA-
TURES AT DIAGNOSIS
S Novelli1*, J Briones1, P Leoz1, I Espinosa2, A Flotats3, J Sierra1
1Hematology, 2Pathology, 3Nuclear Medicine, Hospital de la Santa Creu i Sant
Pau, Barcelona, Spain

Background: To date, positron emission tomography (PET) scan is not the
standard in the staging at diagnosis of follicular lymphoma. Its use is limited to
those cases in which residual disease is crucial for therapeutic decisions and
only if transformation to a high-grade lymphoma is suspected.
Aims: Our aim is to demonstrate a positive correlation between the standard-
ized uptake value (SUV) at biopsy site detected by PET scan with pathologic
(Ki67 and follicular lymphoma histologic grade) and clinical (LDH, beta-2-

microgloblin, Ann Arbor stage and Follicular Lymphoma International Prognos-
tic Index -FLIPI) features at diagnosis.
Methods: We retrospectively detected in the last 3 years 10 patients in whom
node biopsies were performed taking into account the maximal SUV detected
in the PET scan at diagnosis. The statistical analysis was made with SPSS ver-
sion 20 for MAC-OS; descriptives and one-tailed Pearson’s correlation test
were calculated.
Results: The mean at diagnosis for SUV at biopsy site was 9.29 (range 4-24),
for LDH the mean was198.90 U/L (range 135-290), for beta-2-microglobulin 3
mg/L (range 2-6) and for Ki67% index was 22% (range 5-50%). 
Three (30%) patients had a histologic grade1, 6 (60%) cases were grade 2 and
1 patient (10%) was grade 3a. Six cases (60%) were stage IV of Ann Arbor, 3
(30%) were stage III and 1 (10%) case was stage II. The one-tailed Pearson’s
correlation test showed correlation (r>0) of SUV at biopsy site with beta-2-
microglobulin (r=0.667; P<0.05), FLIPI (r=0.744; P<0.05), histologic grade
(r=0.797; P<0.05) and Ki67 (r=0.885; P<0,05). We did not find correlation with
serum LDH (r=0.120; P=0.37).
Summary / Conclusion: The SUV measured in the PET scan at biopsy site
correlates with almost all the daily used pathologic and clinical parameters.
The serum lactate dehydrogenase (LDH) is not frequently elevated in low-grade
lymphoma, this may be the reason why no correlation was found. The most clin-
ically important correlation detected with SUV is the histologic grade.(figure 1).
The follicular lymphoma histologic grade has a prognostic value and also a
therapeutic implication. The Pearson’s r=0.8 reveals a lineal dependence
between both variables. In practice, the computed tomography scan is used for
the staging of follicular lymphoma but with this radiologic technique it is impos-
sible to detect which lymph nodes have a higher histologic grade. Many patients
are misdiagnosed as follicular lymphoma when in fact they already have a high-
grade lymphoma. With this little approach we will consider using prospective-
ly PET scan as guidance for node biopsy at diagnosis and make a new statis-
tical analysis with a higher number of patients.The SUV measured in the PET
scan at biopsy site correlates with almost all the daily used pathologic and clin-
ical parameters. The serum lactate dehydrogenase (LDH) is not frequently ele-
vated in low-grade lymphoma, this may be the reason why no correlation was
found. The most clinically important correlation

B1658
ERDHEIM-CHESTER DISEASE PRESENTED WITH CENTRAL NERVOUS
SYSTEM INVOLVEMENT: A CASE REPORT
D Ozatli1*, P Buyukkaya1, E Kelkitli1
1Hematology, Ondokuz Mayis University, Medical Faculty, SAMSUN, Turkey

Background: Erdheim–Chester disease (ECD) is non-Langerhans form of his-
tiocytosis of unknown origin. It is rare disease. The clinical picture may vary from
asymptomatic bone lesions to multisystemic and life-threatening forms with
poor prognosis, especially in case of specific central nervous system (CNS) or
cardiovascular involvements .It is mainly diagnosed by typical pathologic fea-
tures with the biopsy specimen displaying the xanthomatous or xanthogranu-
lomatous infiltration of tissues by CD68+ CD1a- S-100± spumous histiocytes,
which distinguished from Langerhans cell histiocytosis. Although steroids has
been the most common medical treatment in this disease an optimal therapeu-
tic strategy remains to be defined. Interferon α-2a (IFN-a) has recently demon-
strated valuable results in ECD, specisificly with CNS involvement.
Aims: Herein, we present a 35–year-old patient with ECD who had intra cere-
bral tumor-like lesion, which have occasionally been reported.
Results: A previously healthy 35–year-old woman, except visual impairment in
left eye due to cataract for last 2 years, presented to the neurology department
with complaints of weakness and headache 5 months ago. Headache was
throbbing type on temporofrontal region and last in 5 minutes. Any pathologi-
cal sign was found on physical examination. Cranial magnetic resonance imag-
ing (MRI) revealed a 3x3.5 cm mass on the level of left basal ganglion, which
was heterogenic contrasted on central part. Due to edema and mass, 3. Ven-
tricular and the left frontal horn of lateral ventricular were compressed. Dekza-
methazon treatment was initiated. The patient was referred to neurosurgery
department for biopsy from that mass. The biopsy revealed infiltration of CD 68+

S 100+ CD1a- non-Langerhans histiocytes which were consistent with ECD. The
patient was referred to our department. The physical examination of the patient
was normal. Although deksamethazon dose was lowered the patient was still
receiving it about one month. Laboratory studies revealed an elevated C-reac-
tive protein (>4.4 mg/L) and erythrocyte sedimentation rate (45 mm/hour), and
decreased hemoglobin level (10.1 g/dl) which was compatible with iron deficien-
cy anemia. The other laboratory studies including urea and electrolytes, lipids,
urinary studies, liver function and antinuclear antibodies were all within normal
limits. Radiologic studies including direct x ray and 99Technetium (Tc) scintig-
raphy of long bones, thoracal and abdominal computed tomographics and heart
echocardiography were normal. Dexamethazon was stopped and 3 million units
in 3 days for a week interferon α-2a and oral iron treatments were started. Inter-
feron treatment was well tolerated. There was a marked regression on cranial
MRI scan after 3 months. The mass was almost completely disappeared and
the impression of the mass and edema were not seen.
Summary / Conclusion: As a result, IFN-a was a very effective treatment in
our ECD patient with cranial mass, which is rarely seen.
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Stem cell transplantation - Experimental

B1659
USAGE AND MIXED CHIMERISM STATUS OF RECIPIENT FREE EDGE
FINGERNAILS FOLLOWING ALLOGENEIC HEMATOPOIETIC STEM-CELL
TRANSPLANTS
H Liu1*, Q Niu1, F Wang1, W Teng1, Y Wang1, C Tong1
1Ludaopei Hematology & Oncology Center, Beijing, China

Background: based on microsatellite(short tandem repeat, STR) genotyping
is the standard method for donor cell engraftment monitoring after allogeneic
hematopoietic stem cell transplantation (allo-HSCT). A standard chimerism
analysis need pre-transplant blood specimens to identify the STR genotype of
the patient’s own. But sometimes we can’t get the pre-transplant blood speci-
mens, and hair follicles and oral mucosa were not the ideal choice due to hair
loss and bleeding in oral mucosa.
Aims: To inspect whether DNA extracted from free edge fingernails specimens
from patient after allo-HSCT could be used for STR genotyping and chimerism
analyzing, and to observe the chimerism status in fingernails after allo-HSCT.
Methods: Peripheral blood, bone marrow, oral mucosa and free edge finger-
nail specimens were collected from patients after allo-HSCT and their donor.
Genomic DNA was extracted and 15 STR loci genotyping and chimerism analy-
sis was performed.
Results: For the first group which including 12 patients, pairs of fingernail and
oral mucosa specimens were collected within one month after allo-HSCT and
were comparative analyzed. For the second group which including 13 patients,
chimerism status in fingernail samples were analyzed 3 months or longer after
allo-HSCT, and 3 patients underwent repeated testing at different times. The
results showed that for the first group, 4 oral mucosa specimens showed donor
chimerism with varying degrees, but no donor chimerism was detected in all of
12 fingernail specimens. For the second group, 6.7% to 82.6% donor chimerism
was detected in fingernail specimens in 5 out of 13 patients. For the 3 patients
underwent repeated testing, donor chimerism was continued negative in one
cases, but continued positive in the other 2 cases. 
Summary / Conclusion: Free edge fingernail samples of patients within one
month after allo-HSCT can be used for STR genotyping and chimerism analy-
sis and better than oral mucosa samples. Donor derived skin cells chimerism
can be formed and persist in some patients, and this indicated that there are
cells in allo-HSCT donor graft can differentiate into skin cells.

B1660
GUT MICROBIOTA TRAJECTORIES AND IMMUNE SYSTEM RECOVERY IN
CHILDREN UNDERWENT TO ALLOGENIC HEMATOPOIETICS STEM CELL
TRANSPLANTATION (HSCT)
D Zama1*, R Masetti2, M Candela3, C Nastasi2, E Biagi3, F Vendemini2, M Sev-
ergnini4, M Franzoni2, P Brigidi3, A Prete2, A Pession2
1Paediatric Oncology and Haematology Unit ‘Lalla Seràgnoli’, University of
Bologna, S.Orsola-Malpighi Hospital, 2Paediatric Oncology and Haematology
Unit ‘Lalla Seràgnoli’, University of Bologna, Sant’Orsola-Malpighi Hospital,
3Department of Pharmacy and Biotechnology, University of Bologna, Bologna,
4Institute of Biomedical Technologies– Italian National Research Council,
Milano, Italy

Background: Allogeneic HSCT is a potential curative therapy for children with
hematologic disorders. The main complications of HSCT are represented by
infections and acute graft-versus-host disease (aGVHD), an immunological
disorder which could be lethal and limits the use of this procedure. The gut
microbiota (GM) evolves as an integral component of the human immune sys-
tem (IS) and the developmental trajectory of GM represents a crucial factor in
the process of immune recovery after HSCT. Human beings share a close
mutualistic relationship with the GM, which is crucial for a balanced IS devel-
opment. Specific intestinal bacterial groups are directly involved in this process,
modulating a variety of T cell functions, as Th17, Th1, Th2 and regulatory T
cells.
Aims: Characterization of the compositional and functional modifications of
GM in children undergone allogeneic HSCT and correlation with the specific
patterns of immunological reconstruction after ablative regimen.
Methods: Paediatric patients undergoing allogeneic HSCT at the Pediatric
Oncology and Hematology Unit “Lalla Seràgnoli”, Sant’Orsola-Malpighi Hospi-
tal, Bologna have been enrolled. For each pts blood and faecal samples were
collected before HSCT and once every 2 weeks after the day of engraftment
for 100 days. Phenotyping and identification of lymphocytes subpopulations
was carried out by flow cytometry including CD3+CD4+ and CD3+CD8+ T
cells, naïve T cells, memory T cells, B cells, Tregs, NK, Th17, Th1 and Th2.
HTF-MicroBi.Array has been used to rapidly and reliably characterize the GM,
it is a validated tool, with a limited detection capacity (30 bacterial groups).
Results: 7 pediatric patients have been considered, 4 of which presented
aGVHD (grade II-IV) within 100 days from HSCT. One of them had a intestin-
al GVHD of grade IV. HSCT deeply revolutionize GM, which progressively

recover an “healthy-like” asset within 100 days from HSCT. This process is
temporarily compromised by aGVHD. In the 4 patients which developed
aGVHD, the appearance of aGvHD seems to temporarily compromise the
rebuilding of the ecosystem. The non-aGVHD pts recover a “healthy-like” gut
microbiota structure after-HSCT within 100 days, while the pts with GVHD
showed a lower level of Clostridiales and a significant increase of Streptococ-
cus at the onset of aGVHD
Summary / Conclusion: HSCT deeply rearranges the gut microbiota profile,
which progressively recover an healthy-like asset within 100 days from HSCT.
The results of this preliminary longitudinal study suggest a link between aGVHD
and the trajectory of the re-building process of the symbiotic relationship
between host and intestinal bacteria.

B1661
NAÏVE AND CENTRAL MEMORY CD4+ T CELLS RATIO AND GVHD 
B Choufi1*, J Trauet2, M Labalette2, I Agha3
1Nord Pas de calais, hôpital Duchenne, Boulogne Sur Mer, 2Nord Pas de calais,
laboratoire immunologie EA 2686, 3Nord Pas de calais, service des maladies
du sang CHRU, Lille, France

Background: Despite the data now available, the exact pathophysiology of
graft versus host disease GVHD is still poorly understood. Hawever it is now
widely accepted that GVHD is mediated by T lymphocytes and that the process
has three stages, from activation of antigen-presenting cells (APCs) to destruc-
tion of the target organ. Compared with other transplants, PBSCs contain 10
times as many T lymphocytes; However, following their use for several years,
a genuine divergence has been demonstrated in terms of the incidence of
acute and chronic GVHD . Phenotype characterisation of T lymphocyte sub-
populations is a recent concept, to elucidate their role in the development of
GVHD, T cell depletion studies have been performed.In a mouse model, selec-
tive depletion of naive CD4(+) T lymphocytes (TNs) in situations of major or
minor antigen incompatibility lead to transplant acceptance without GVHD and
transfer of antiviral immunity .Naive subpopulations are identified by a positive
reaction of CCR7, CD62L and CD45RA , and in adults, 40 to 50% of peripher-
al T lymphocytes have a memory phenotype. The retrospective study conduct-
ed by our team in 2006 concerning the impact of the graft composition on the
development of GVHD demonstrated that patients receiving a graft containing
a CD4(+)CCR7(+) ratio of > 70% developed early and severe GVHD. Howev-
er, this ratio has no influence on graft acceptance, the incidence of infectious
complications or recurrence. 
Aims: To assess the impact of reducing the proportion of the naive and cen-
tral memory CD4 T cell subpopulation (CD4(+)CCR7(+)) to 50% on anti-infec-
tious immune response 
Methods: 8 peripheral blood stem cell (PBSC ) donors were analysed cul-
tured in the presence of pp65 antigen recombinant protein of CMV, and ADV
before and after partial and selective depletion of the haematopoietic stem cell
(HSC) graft CD4(+) CCR7(+) ratio to 50%. The anti-infectious response is
assessed using three methods: Elispot, tritiated thymidine (3H) and CFSE.
The negative controls are represented by analysis against HTLV-1 antigen
Results: This study demonstrated the feasibility of CD4(+)CCR7(+) double
labelling for partial and selective depletion. A CD4(+)CCR7(+) ratio calculated
at 50% does not impair the integrity of a PBSC graft’s defences against infec-
tion. This result also provides proof of concept prior to a future therapeutic tri-
al on pre-graft immunomodulation.
Summary / Conclusion: T lymphocyte subpopulation phenotype characteri-
sation and T cell depletion studies represent a major advance in terms of our
understanding of GVHD; the CD4(+)CCR7(+) ratio - the level of which is still
to be determined - may represent a new foundation upon which we can build.

B1662
IMMUNOMODULATION OF MESENCHYMAL STEM CELLS IN CHRONIC
GRAFT-VERSUS-HOST DISEASE
C De La Mata1*, C Olmedo1, A Comino1, L Moratalla1, E Lopez1, A Hernández
1, S Gómez 1, S Garzón 2, R Saldaña 2, P García-Martín 1, C Solano3, M Jura-
do1
1Hematology, Hospital Universitario Virgen de las Nieves, Granada, 2Hematol-
ogy, Hospital de Jerez, Jerez, 3Hematology, Hospital Clínico de Valencia, Valen-
cia, Spain

Background: Chronic graft-versus-host disease (cGVHD) is one of the prin-
cipal causes of mortality in long-term survivors of allogeneic stem cell transplan-
tation. The immunopathogenesis is unclear, we know that cGVHD is TH-2
mediated, but there are a lot of cytokines that must be studied to clarify the
immune response. We know that Mesenchymal Stem Cells (MSCs) possess
the ability to impart immunomodulatory effects. 
Aims: In this preliminary prospective study, serum and lymphocytes subsets
of cGVDH patients after MSC infusion were assessed.  
Methods: Patients received intravenous infusion of MSC and were evaluated
after7, 20, 42 and 56 weeks. We monitored the immunophenotype profile of lym-
phocyte subsets and cytokines using Flow Cytometer.
Results: The number of CD19+ cells increased on week 20 after therapy.
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CD16+CD56+ subset was increased on the first 7 weeks and remain until week
20 after therapy. Differences were seen on cytokines evaluated, especially on
IL-10, IL-2 and TNFa.
Summary / Conclusion: The infusion of MSC appears to have had an impact
on cytokines and lymphocytes population. The results are encouraging in that
there is possibility for effective therapy using mesenchymal stem cells for
patients with cGVDH

B1663
COMPARABLE EFFECTS OF PIOGLITAZONE AND PERINDOPRIL ON CIR-
CULATING ENDOTHELIAL PROGENITOR CELLS, INFLAMMATORY
PROCESS AND OXIDATIVE STRESS IN PATIENTS WITH DIABETES MEL-
LITUS
Z Pallantza1, A Kampoli2, A Vlaxopoulou3, G Paterakis4, D Tousoulis2, S Kon-
tos3, N Papageorgiou2, C Stefanadis2, Z Pallantza3*
1Haematology Department, Hippokration Hospital, Athens, Greece, 21st Car-
diology Unit, 3Haematology Department, Hippokration Hospital, 4Flow-cytom-
etry Unit, General Hospital of Athens “G, Gennimatas”, ATHENS, Greece

Background: Comparable effects of pioglitazone and perindopril on circulat-
ing endothelial progenitor cells, inflammatory process and oxidative stress in
patients with diabetes mellitus
Aims: Endothelial progenitor cells (EPCs) originating from the bone marrow
play a significant role in neovascularization of ischemic tissues and in re-
endotheliazation of injured blood vessels. The purpose of this study was to
investigate if the administration of pioglitazone or perindopril in diabetic patients
can modify the number of EPCs in the peripheral blood and alter the endothe-
lial function and inflammatory status of these patients.
Methods: Fifty type 2 diabetic patients were recruited and were randomly
assigned to receive either pioglitazone (15mg/day) or perindopril (4mg/day) for
a one-month period. In both groups blood sample were drawn on admission
(baseline) and after one month of drug’s administration. Blood samples were
taken in order to count EPCs and inflammation markers such as C-reactive pro-
tein (hsCRP), vascular endothelial growth factor (VEGF) and asymmetric dime-
thilarginine (ADMA). Circulating EPCs were defined by the surface markers
CD34+/KDR (CD34 and VEGFR2 expressing cells) and analyzed by flow-
cytometry. Moreover the endothelial function of the patients was evaluated both
on admission and after treatment with flow mediated dilation (FMD).
Results: We have found that neither pioglitazone (P=0.09), nor perindopril
(P=0.5) affected the number of EPCs. Importantly, we have shown that piogli-
tazone reduced CRP (P=0.04) and ADMA levels (P=0.002). In addition, piogli-
tazone improved FMD (P=0.04) and increased plasma concentrations of VEGF
(P=0.01). On the contrary perindopril had no significant effect on CRP levels
(P=0.07), FMD (P=0.23) as well as on ADMA levels (P=0.09). However, perindo-
pril administration increased significantly plasma levels of VEGF (P=0.03).
Moreover, both agents did not differ regarding to their effect on ΔEPCs (P=0.34),
ΔFMD (P=0.70), ΔVEGF (P=0.27) and ΔCRP (P=0.85). Interestingly, we have
found that perindopril had a superior effect than that of pioglitazone consider-
ing ΔADMA levels (P=0.01), despite the non significant (post administration)
effect on ADMA levels resulting solely.
Summary / Conclusion: Based on the existing data, it seems that both treat-
ments did not affect significantly number of circulating endothelial cells. Impor-
tantly, pioglitazone affected beneficially all the study parameters. On the other
hand, perindopril increased significantly only VEGF levels, while CRP, FMD
and ADMA levels were unaffected. Interestingly, we found that although perindo-
pril had no significant effect on ADMA levels, this effect was greater when com-
pared to that of pioglitazone. Considering our results, we provide also evidence
for a possible addition of perindopril to the conventional treatment with piogli-
tazone which could affect further the neovascularization and reduce oxidative
stress in these patients.

Stem cell transplantation - Clinical

B1664
NON CRYO-PRESERVED AUTOLOGOUS PERIPHERAL BLOOD
HEMATOPOIETIC STEM CELL TRANSPLANTATION(HSCT) FOR HEMA-
TOLOGIC MALIGNANCIES IN SHIRAZ,SOUTH OF IRAN
M Ramzi1*, h nourani1, R Vojdani1, m dehghani1, m karimi1, m zakernia1, h
haghighinejad1
1hematology,oncology and stem cell transplantation, shiraz university of med-
ical sciences, Shiraz, Iran, Islamic Republic Of

Background: Hematologic malignancy currently represents the main indication
for HSCT. clearly, autologous and allogeneic HSCT are established therapies
in many of hematologic malignancies. High dose therapy(HDT) supported by
autologous HSCT are the preferred choice for lymphoproliferative disorders
and multiple myelom.
Aims: In this study we report our experiences in non cry- preserved autologous
stem cell transplantation of hematologic malignancies in south of Iran.
Methods: Between Jan 2004 and JAN 2013, 300 patients with diagnosis of
hematologic malignancies including Hodgkin’s lymphoma(HD) , non-Hodgkin’s
lymphoma(NHL),Acute myelogenous leukemia (AML)and multiple
myeloma(MM)underwent autologous peripheral blood stem cell transplanta-
tion in our center in Shiraz university of medical sciences. Patients were treat-
ed by intensive chemotherapy followed by reinfusion of non- cryopreserved
autologous stem cells. The pretransplant conditioning chemotherapy regimen
were CEAM (lomustin 150- 200 mg/m2, etoposide 1000 mg/m2, cytarabine
1000-1200 mg/m2 and melphalan 140 mg/m2) for Lymphoma,Busulfan 14
mg/kg and etoposide 1000 mg/m2 for AML and melphalan 140-200 mg/kg for
multiple myeloma patients. All apheresis products were kept in a conventional
blood bank refrigerator at 4°C for 2-4 days before infusion.
Results: During this time, 86 HD patients with median age 27 years (range;7-
51),72 NHL patients with median age 29 years(range;18-64), 92 MM patients
with median age 55 years(range;31-70)and 50 AML patients with median age
26(range ;17-51) underwent autologous peripheral blood stem cell transplan-
tation. The median time to platelet count > 20×109/L was 15 days (range ;9-
39).The median time to ANC > 0.5×109/L was 12 days (range ;8-32).All patients
have engrafted and there were not graft failure in this study group. 100 days
transplant related mortality rate was 2.2% in MM, 3.5% in HD, 4.2% in NHL
and6% in AML group respectively.
Summary / Conclusion: Our data reflects the important role of HDT followed
by HSCT in improvement of outcome for a variety of hematologic malignancies
in our center. We concluded high dose therapy rescued with non- cryopre-
served auto SCT is safe and effective method that is feasible in our patients.

B1665
ALLOGENEIC HEMATOPOIETIC STEM CELL TRANSPLANTATION FOR
CHRONIC MYELOGENOUS LEUKEMIA IN THE ERA OF IMATINIB - A SIN-
GLE CENTER EXPERIENCE
M Constanço1*, C Vaz1, R Ferreira1, F Campilho1, M Rosales2, S Roncon2, A
Campos Jr1
1Bone Marrow Transplantation service, 2Cell Therapy Service, Portuguese
Oncology Institute, Porto, Portugal

Background: Tyrosine kinase inhibitors (TKI) have revolutionized treatment of
chronic myeloid leukemia (CML). Allogeneic hematopoietic stem cell transplan-
tation (alloHCT) was standard first-line therapy for CML, but it is now reserved
for patients (pts) whose disease does not respond optimally to TKI. Whether
this strategy of delayed transplantation will increase the risks of late relapse and
mortality is not known.
Aims: To evaluate the experience of a single center in the treatment of CML
with alloHCT in the Imatinib era and how relapse was managed.
Methods: Retrospective analysis of clinical registries databases of a cohort of
CML allografted between 2000-2012pts. Outcomes of interest were transplant-
related mortality (TRM), incidence of aGvHD, cGvHD, relapse and relapse-
related mortality (RRM) and overall survival (OS)-estimated from the transplant
date. Statistical analysis was performed with SPSS®v21
Results: 45 patients (pts) with CML received alloHCT between 2000-2012;
median age at transplant 40 years (range 20-58).Median time from diagnosis
to transplant was 20 months (range 3-167).Treatment prior to alloHCT: TKI (17
pts), acute leukemia induction (10 pts), acute leukemia induction+TKI (1 pts),
others without TKI (17 pts). Disease state at alloHCT: 1st chronic phase (CP;
27 pts), 2nd CP (12 pts), 3rd CP (1 pt), accelerated phase (AP; 2 pts) and blas-
tic phase (BP; 3 pts). Donors were matched in 39 (35 related/4 unrelated), mis-
matched in4, haploidentical in1 and syngeneic in 1. 29 received a myeloabla-
tive regimen (BuCy2+/-ATG) and 16 a reduced conditioning regimen (FluBu+/-
ATG). Pts were transplanted with unmanipulated peripheral blood stem cells in
41, cord blood cells in 1 and bone marrow progenitor cells in 3. GvHD prophy-
laxis was: CsA (14pts), CsA+MTX (14pts), CsA+MMF (10pts), Tac+MMF (3pts),
Tac+MTX (4pts). Chimerism at day 100: complete chimerism (30 pts), mixed
chimerism (11 pts), graft failure (1 pts); 3 pts were not evaluable (1 syngeneic
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and 2 deaths before day 100). Disease status at day 100: persistent disease
in 12 and complete molecular response in 31. 40% developed grade II/IV
aGvHD and 42% cGvHD. Cumulative incidence of relapse was 44.5% at 5
years; median time from alloHCT to relapse was 9 months (range 6-59 months).
Post alloHCT disease progression in 25 pts (12 with post alloHCT persistent
disease and 13 relapses): hematological (6 pts), cytogenetic (7 pts), molecu-
lar (10 pts), extramedullary (1 pt), hematological and extramedullary (1 pt).
They received: donor lymphocyte infusion (DLI; 2 pts), TKI (4 pts), TKI+DLI (9
pts), acute leukemia induction (6 pts: alone-3; plus DLI-1; plus DLI and TKI-2),
2nd alloHCT (2 pts: alone-1, plus DLI and TKI-1), TKI and radiotherapy (1pt),
tapered immunosuppression (1 pt). Complete molecular response attained in
13, major molecular response in 3 and 9 failed. Median follow up for 32 alive
pts was 86 months (8-155). Cumulative incidence of 90-days, 1 year, and 3
years TRM was 4%, 11% and 11%, respectively. Cumulative incidence of 5-
years RRM was3,7% and 37,5% for pts allografted in CP and advanced phase,
respectively. 5-year OS of 72,4%, with rates of 86,2% and 50% for pts allograft-
ed in CP and advanced phase. At the last molecular follow-up complete molec-
ular remission was achieved in 29 of 32 pts (90,6%).
Summary / Conclusion: AlloHCT value keeps supported by the quality of
molecular remissions and continues an option for those who cannot tolerate TKI
or when CML progresses on TKI therapy highlighting the fact that transplanta-
tion outcome in advanced phase is poor. Post alloHCT therapy with TKI needs
to be further investigated.

B1666
DO EOSINOPHILS HAVE A ROLE IN GRAFT-VERSUS-HOST DISEASE?
C Wennerås1*, J Cromvik1, M Johnsson2, K Vaht1, J Johansson1
1Hematology and Coagulation, 2Clinical Chemistry, Sahlgrenska University
Hospital, Göteborg, Sweden

Background: Eosinophilia and eosinophilic tissue infiltration have been
observed in patients with acute and chronic graft-versus-host disease (GVHD).
It is unknown if eosinophils are involved in GVHD or are mere bystander cells.
Aims: The purpose of this study was to determine if eosinophils were activat-
ed in the blood of patients with GVHD, if the pattern of activation was the same
in acute and chronic GVHD, and how systemic corticosteroid therapy might
impact of the activation state of eosinophils.
Methods: Adult hematopoietic stem cell transplant recipients (n=37) with and
without GVHD were investigated with respect to absolute and relative
eosinophil counts and expression levels of 14 surface markers by 4-color flow
cytometry. Multivariate analysis of pattern recognition (Partial Least Squares
Projections to Latent Structures-Discriminant Analysis) was used to segregate
the various patient subgroups.
Results: Multivariate analysis revealed that eosinophilic data could separate
patients with acute GVHD (aGVHD) from those with chronic GVHD (cGVHD):
aGVHD patients had lower levels of the integrins CD11c and CD18 compared
to those with cGVHD. Eosinophils from patients whose GVHD was diagnosed
within 100 days post-transplant also differed phenotypically from GVHD diag-
nosed after 100 days. Finally, systemic corticosteroid therapy drastically altered
the phenotype of eosinophils in patients with GVHD, but not in those without
GVHD. Thus, corticosteroid-treated aGVHD and cGVHD patients’ eosinophils
had significantly lower levels of the surface molecules CD9, CD11c, CD44,
CD49d, and CCR3, as well as lower relative counts of blood eosinophils. In
addition, decreased levels of CD18 were seen in steroid-treated cGVHD
patients.
Summary / Conclusion: Eosinophils are likely to play a role in GVHD since
they display an activated phenotype. Moreover, the different phenotypes exhib-
ited by eosinophils in acute and chronic GVHD suggest that blood eosinophils
receive different signals of activation from the tissues in these two forms of
GVHD. Possibly, eosinophilic phenotypes could be used to facilitate the diag-
nosis of GVHD.

B1668
THE PREVALENCE AND PROGNOSTIC VALUE OF CONCOMITANT
EOSINOPHILIA IN CHRONIC GRAFT-VERSUS-HOST DISEASE AFTER
ALLOGENEIC STEM CELL TRANSPLANTATION
K Mortensen1,2*, T Gerds3, O Bjerrum2, A Lindmark2, H Sengeløv2, C Ander-
sen2,4
1Faculty of Health Sciences, University of Copenhagen, 2Department of Hema-
tology, Copenhagen University Hospital, 3Department of Biostatistics, Univer-
sity of Copenhagen, Copenhagen, 4Department of Hematology, Roskilde Hos-
pital, Roskilde, Denmark

Background: Chronic graft-versus-host disease (cGVHD) is a common and
often severe condition affecting long-term survivors of allogeneic hematopoi-
etic stem cell transplantation (ASCT). New theories suggest that impaired
thymic function with defective immune reconstitution may contribute to cGVHD
by a defective peripheral immune regulation with cytokine dysregulation and a
succeeding imbalance in the T helper cell (Th) cytokine secretion pathways. In
this context, cGVHD has been associated with an activation of the Th2 path-
way where certain Th-type 2 cytokines, e.g. interleukin (IL)-5, also act as potent

eosinophilopoietic factors. Hence, eosinophilia, which may be present at the
time of cGVHD diagnosis, might act as a surrogate marker of activation of the
Th2 pathway, which has been proposed to be associated with a more favor-
able prognosis among cGVHD patients. Though several studies have focused
on the prognostic impact of eosinophilia on transplant outcome, the prognos-
tic significance of eosinophilia after myeloablative ASCT and the relationship
between cGVHD and concomitant eosinophilia remain to be established. 
Aims: The primary objective of this study was to identify pre-transplant factors
associated with the development of cGVHD with concomitant eosinophilia.
Secondly, to determine the prevalence and clinical impact (overall survival,
non-relapse mortality and relapse incidence) of the condition in a large popu-
lation of patients who have undergone myeloablative ASCT with a long follow-
up. 
Methods: Data were collected retrospectively from 142 patients, all of whom
developed cGVHD after having received myeloablative ASCT with unmanipu-
lated grafts. An absolute eosinophil count of ≥0.5×109/L was defined as
eosinophilia (EO) and analyzed at the time of cGVHD onset.
Results: There were 28 EO+ patients (19.8 %) at the time of cGVHD onset.
The median follow-up time starting at the onset time of cGVHD was 5.8 years
[CI: 3.2 – 6.8 years]. Relapse was observed for 27 patients. Twenty-five patients
died from other causes than relapse. The remaining 90 patients were event-
free at the end of follow-up. We identified significant differences among disease-
, cytomegalovirus serostatus-, cGVHD onset-, and “ongoing steroid treatment”-
groups at the time of cGVHD diagnosis. We observed no significant associa-
tion between eosinophilia and the grade of cGVHD; neither when assessed
according to the revised Seattle criteria nor when the high risk features of
thrombocytopenia and extensive skin involvement were analysed. Important-
ly, we observed no significant association between cGVHD with concomitant
eosinophilia and long-term clinical outcomes. Furthermore, subgroup analyses
performed in order to assess the influence of ongoing steroid treatment at the
time of cGVHD onset revealed a considerable confounding effect. Therefore,
we suggest that positive results found in previously published studies may
have been the result of the confounding effect of ongoing steroid treatment on
both eosinophilic levels and clinical outcomes.
Summary / Conclusion: Based on this study we advocate that conclusions
regarding the prognosis of cGVHD with concomitant eosinophilia after ASCT
should be drawn with caution. 

B1669
INFECTIOUS COMPLICATIONS FOLLOWING HEMATOPOIETIC STEM
CELL TRANSPLANTATION (HSCT) AND PROPOSAL OF EVIDENCE-
BASED KOREAN GUIDELINES FOR PREVENTING INFECTIOUS COMPLI-
CATIONS IN HSCT RECIPIENTS.
Y Kim1*, I Kim2, Y Lee 2, D Lee 3, M Lee 4, C Min3, N Chung 3, J Won5, S Kim6,
S Kim4, C Choi7, Y Park7, W Lee8, Y Joo8, H Kim 9, M Park 10, J Park 11, Y Do
12, H Yhim 13, H Lee 14, H Yi 15, J Moon 16, S Koh 17, Y Park 3, J Lee 9, J Eom
18, H Kim1, D Han1, H Jang1
1Chonnam National University Hwasun Hospital, Jeollanam-do, 2Seoul Nation-
al University College of Medicine, 3The Catholic University of Korea, School of
Medicine, 4Konkuk University College of Medicine, 5Soonchunhyang Univer-
sity College of Medicine, Seoul , 6Dong-A University College of Medicine ,
Busan, 7Korea University College of Medicine, Seoul , 8Inje University College
of Medicine, Busan, 9University of Ulsan College of Medicine, Ulsan,
10Wonkwang University College of Medicine, Iksan, 11Gachon University Med-
icine and Science, Incheon, 12Keimyung University School of Medicine, Daegu,
13Chonbuk National University Medical School, Jeonju, 14Kosin University Col-
lege of Medicine, Busan, 15Inha University School of Medicine, Incheon,
16Kyungpook National University Medical School, 17Yeungnam University Col-
lege of Medicine, Daegu, 18Hallym University College of Medicine, Chuncheon,
Korea, Republic Of

Background: Infectious complications are a major issue after HSCT and
remain a major cause of transplant related morbidity and mortality.
Aims: We analyzed the recent trends of infectious complications following
HSCT based on a Korean Blood and Marrow Transplant Registry (KBMTR)
data and proposed Korean guidelines for preventing infectious complications
in HSCT recipients.
Methods: We collected 36 previous guidelines (9 international and 27 Korean
individual HSCT centers) and reviewed their qualities. We also investigated inci-
dence and causative organisms of infectious complications in1,667 patients
(1,145 alloHSCT, 522 autoHSCT) undergoing HSCT in Korea during recent 5
years. On the basis of these data, 9 PICO questions were confirmed. 

Results: Median follow-up time was 14 ms (0-66 ms). There were 768 episodes
of infection in 456 patients after HSCT. Bacteria accounted for 59.6% of the
major causative pathogens (fungus: 21%, virus: 17% and TBc: 2.2%). Infec-
tious complications comprised 52.4% of the cause of death after HSCT. G(-)
Bacterial infection is the most common cause of death in all HSCT patients�
G(-) bacteria: 25.1%, G(+): 21.2%, fungus: 24.7%, virus: 2.7%, TBc: 1.6%,
unspecified infection: 24.7%�. Routine antimicrobial prophylaxis is recom-
mended for all adult HSCT patients. In Korea, 6.0% of HSCT recipients and
3.0% of donors had HBV infection before HSCT. Almost 5% of recipients new-
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ly developed HBV infection after HSCT. Routine screening for HBV viral status
in donor and recipient is recommended and tests should be repeated during fol-
low-up for recipients. In all alloHSCT patients, 2.4% showed EBV-related PTLD.
Routine screening and follow-up test for EBV viral load should be considered.
Viral-associated hemorrhagic cystitis occurred in 2% of HSCT patients (87.9%
BK/12.1% adenovirus-related). Almost 2% of HSCT patients had a history of
active (n=12) or previous TBc (n=22) infection before HSCT and 0.8% of recip-
ients newly diagnosed as TBc after HSCT. Korean HSCT centers revealed to
have several different strategies for the vaccination after HSCT. A considerable
rate of vaccine-preventable diseases such as varicella zoster or influenza viral
infections occurred in HSCT patients, especially in adults. Therefore, we rec-
ommend routine immunization schedule with available vaccines for HSCT
patients.
Summary / Conclusion: Infection is still one of the main complications after
HSCT and highly contributes to mortality in HSCT recipients. Proposed guide-
lines may help to reduce the infectious complications after HSCT patients. 

B1670
ALLOGENEIC TRANSPLANTATION AFTER REDUCED INTENSITY CON-
DITIONING WITH FLUDARABINE/CYCLOPHOSPHAMIDE IS FEASIBLE
AND EFFECTIVE FOR HIGHLY RESISTANT INDOLENT AND AGGRESSIVE
LYMPHOID MALIGNANCIES.
M Wondergem1*, F Dijkstra1, O Visser1, S Zweegman1, G Ossenkoppele1, B
Witte2, J Janssen1
1hematology, 2epidemiology and biostatistics, VU university medical center,
Amsterdam, Netherlands

Background: Allogeneic stem cell transplantation (alloSCT) is a potentially
curative treatment strategy for relapsed lymphoid malignancies.
Aims: We studied outcomes of 54 patients with relapsed or refractory indolent
as well as aggressive lymphoid malignancies, who received alloSCT after
reduced intensity conditioning in our center. Although the patient group report-
ed here is heterogeneous as to lymphoma type and previous treatments, all
patients had at least stable disease before transplantation and received the
same conditioning regimen consisting of fludarabine and cyclophosphamide.

Methods: All patients received alloSCT after reduced-intensity conditioning
with fludarabine and cyclophosphamide between July 2001 and November
2010 at the VU University medical center. AlloSCT was applied because of
relapse after autologous stem cell transplantation (autoSCT) or because no fur-
ther therapy was expected to lead to cure or a meaningful remission. The con-
ditioning regimen consisted of fludarabine 25 mg/m2 i.v. and cyclophosphamide
500 mg/m2 i.v., both from day -7 until -3. Patients received an unmanipulated
peripheral blood stem cell graft, targeting at a minimum of 4.0x106 CD34+
cells/kg patient body weight at day 0. Data were collected using retrospective
chart review and analyzed using the SPSS statistical package (version 20.0).
Overall survival (OS) and event free survival (EFS) were estimated using the
Kaplan Meier method and compared using the log-rank test.
Results: A total of 54 patients were treated between July 2001 and November
2010. Median follow up of all patients alive at last follow up is 67 months (range
19-130 months). Patients were diagnosed with B-CLL (n=13), indolent B cell
lymphoma (n=12), aggressive lymphoma (n=13) and 16 had DLBCL classified
as transformation of indolent lymphoma. Thirty-two patients (59%) previously
received rituximab. Immediately (in the first 0-3months) after conditioning and
transplant, remission status had improved in 21 patients, all without donor lym-
phocyte infusions (DLI). During follow up six additional patients achieved CR
without further therapy. Four patients relapsed within 6 months, and seven
relapsed more than 6 months after transplant (range 9-58 months). Five patients
required DLI during follow-up, all because of disease persistence or progres-
sion, resulting in remission in four patients. Analysis per disease category
revealed a 4-year OS for B-CLL of 46% (95%CI: 19-73%), 83% for indolent B-

cell lymphoma (95%CI: 62-100%), 69% for aggressive lymphoma (95% CI:44-
94%) and 74% for transformed lymphoma (95%CI: 52-96%). (NS, P=0.28, see
Figure 1). Four-year EFS was 46%, 75%, 55% and 67% respectively (95%CI:
19-73%, 51-100%, 24-87% and 44-91% respectively, NS, P=0.54). OS was
not significantly different between patients with (n=16) and without (n=38) pre-
vious autologous stem cell transplantation. One year non relapse mortality was
11%, increasing to 16% after two years. (95%CI: 2.2-20% and 5.7-26% respec-
tively)Summary / Conclusion: Reduced intensity conditioning with fludara-
bine cyclophosphamide is feasible with acceptable toxicity and effective for
both highly resistant indolent and aggressive lymphatic malignancies, even
after previous autoSCT. Due to the excellent anti-B-cell/lymphoma activity, flu-
darabine-cyclophosphamide decreases tumor load during alloSCT, gaining time
for the development of a graft versus lymphoma effect, which was also appar-
ent after DLI.

B1671
IMPROVED OUTCOME AND NON-RELAPSE MORTALITY AFTER ALLO-
HSCT FOR CHILDREN AND ADOLESCENTS WITH HEMATOLOGICAL DIS-
EASES: A THREE DECADE ANALYSIS FROM A SINGLE INSTITUTION 
E Brissot1*, F Rialland1, X Cahu2, M Strullu1, N Corradini1, C Thomas1, N Blin1,
X Rialland1, E Thebaud1, P Moreau1, P Chevallier1, N Milpied3, J Harousseau4,
F Mechinaud5, M Mohty 6
1Hematology, CHU Nantes, Nantes, 2Hematology, CHU Rennes, Rennes,
3Hematology, Hôpital du Haut Leveque, Bordeaux, 4Hematology, Centre de
Lutte Contre le Cancer Nantes Atlantique, Nantes, France, 5Hematology, The
Royal Children’s Hospital Foundation Melbourne, Melbourne, Australia, 6Hema-
tology, Hopital Saint Antoine, Paris, France

Background: Allogeneic hematopoietic stem cell transplantation (allo-SCT) is
a curative treatment for many pediatric patients with hematologic malignan-
cies, bone marrow failure syndromes, and some inherited disorders. Over the
past decades, major landmarks and advances have been achieved in the field
of allo-SCT with respect to conditioning regimens, choice of stem cells source,
as well as supportive care.
Aims: With this background, we conducted a study to assess the outcome of
pediatric transplanted in a single institution over a 3 decades period.

Methods: All patients who received allo-SCT in our pediatric hematology
department between 1983 and 2010 were included in this analysis. This peri-
od was a priori divided into two parts namely 1983-1999 and 2000-2010, the
latest period corresponding to the initiation and development of cord blood allo-
SCT and introduction of the so-called reduced-intensity conditioning (RIC) reg-
imens in some subgroups. The main characteristics of the patients and the
most relevant aspects of allo-SCT are shown on Table 1. The use of a myeloab-
lative conditioning (MAC) regimen was predominant between 1983 and 1999
while RIC regimen represented 16% of the procedures after 2000 (P=9.10-
5).Bone marrow was the major stem cell source between 1983-1999 compared
to 2000-2010 (96% vs 65%, P=2.10-10). After 2000, cord blood was introduced
as stem cell source for 25% of cases and peripheral blood stem cell for 9%.
Results: Overall survival (OS) was significantly higher in the second period
(64% versus 52%, P=0.03). Also, non-relapse mortality (NRM) at 5 years was
significantly lower after 2000 (29% versus 9%, P=0.0002). The cumulative inci-
dence of relapse was 25% between 1983-1999 and 34% between 2000-2010
(P=0.11). Concerning the cumulative incidence of mortality due to relapse or
progression was not statistically different between the 2 periods (20% vs 26%,
P=0.26). Finally, between the 1983-1999 period and the 2000-2010 period, the
cumulative incidence of death related to GVHD was significantly reduced (13%
versus 3%, P=0.001).
Summary / Conclusion: In conclusion, this large analysis performed over a 3
decades period confirms that major advances in terms of outcome were
achieved over the time in the pediatric allo-SCT population. The safety of the
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procedure and the overall outcomes have significantly improved, despite the
increasing use of alternative stem cell sources such as cord blood cells and
HLA-matched unrelated donors.

B1672
THROMBOTIC MICROANGIOPATHY AFTER ALLOGENEIC HEMATOPOI-
ETIC STEM CELL TRANSPLANTATION – A RETROSPECTIVE ANALYSIS
OF 31 CASES
S von Harsdorf 1*, N Kloevekorn1, H Döhner1, D Bunjes1, M Bommer1
1University of Ulm, Ulm, Germany

Background: Transplantation associated thrombotic microangiopathy (TA-
TMA) can be a devastating complication of allogeneic hematopoietic stem cell
transplantation (aHSCT). The incidence of TA-TMA in aHSCT recipients is
reported to be very variable. This is mainly caused by the lack of a standard-
ized definition of disease and the broad variability of the severity of TMA. Cur-
rently, the mechanisms causing this disease are still not well known. Treat-
ment guidelines are not available. 
Aims: The aim of our analyses was to evaluate the efficacy of different treat-
ment strategies for TA-TMA.
Methods: We retrospectively analyzed 31 (f/m = 11/20) cases with TA-TMA.
All patients received allogeneic hematopoietic stem cell transplantation at our
hospital between 1997 and 2011. Patients suffered from AML (11), ALL (8), CML
(6), NHL (3), Multiple Myeloma (2) and CLL (1). Follow up period was closed
on 31.12.2012. Median follow up after transplantation was one year (range 86
to 2460 days). TMA has been defined as follows: elevated LDH, thrombocytope-
nia below 50 G/L or reduction of platelets of more than 50% and fragmento-
cytes in the peripheral blood smear.
Results: Median time for occurrence of TMA after aHSCT was 138 days (range
16 to 1862). Median duration of TMA was 72 days (range 11 to 238). Most of
the patients (27/31; 87%) were treated with calcineurin – inhibitors before TMA
occurred. Eight patients (26%) died from TMA, but in our cohort only two
patients (6%) survived until the end of surveillance period. Most of them died
from relapse, infectious complications or chronic GvHD. Treatment modalities
used were plasmapheresis, defibrotide, rituximab or combinations of each. In
all cases calcineurin-inhibitor treatment was stopped. Four patients were treat-
ed with supportive care only. Remission rates for defibrotide, plasmapheresis,
rituximab and supportive care were 43%, 40%, 50% and 100% respectively.
Median duration of TMA was 68 days (defibrotide), 168 days (rituximab), 61
days (plasmapheresis) and 70 days (supportive care). Achieving remission of
TMA, duration of TMA and survival was not statistically different compared in
the three treatment groups except the fact that TMA duration was longer in the
rituximab group (mean 137 vs. 75 days, P=0.0246, unpaired t-test). This may
be caused by the fact, that rituximab was used late in the treatment course
(median 38 days (rituximab) vs. 10 days (defibrotide) vs. 8 days (plasmaphere-
sis) after onset of TMA).
Summary / Conclusion: Treatment of TA-TMA is still challenging. None of
the treatment regimens used can be considered as standard treatment. If there
is no organ complication stop of calcineurin inhibitors may be sufficient, but for
patients with life-threatening complications this may not be appropriate. Accord-
ing to the existing literature plasma exchange is no longer recommended except
in patients with - very rarely found - ADAMTS13 activity below 5%. Rituximab
seems not to be useful as a rescue medication. Only defibrotide may be able
to shorten the course of TMA, but has no influence on inducing remission or
survival. Elucidation of the pathophysiology of TA-TMA is mandatory. Especial-
ly the role of complement activation may be a cornerstone for defining new
treatment options. 

B1673
KIR AND CYTOKINE GENE POLYMORPHISMS AS INFLUENCE FACTORS
FOR EARLY AND LATE COMPLICATIONS AFTER HAEMATOPOIETIC
STEM CELL TRANSPLANTATION
D Bratu1*, I CONSTANTINESCU2, A MOISE2
1Haematology, 2Immunology, Clinical Institute Fundeni, Bucharest, Romania

Background: Immunology of transplant is very complex and yet not well
known.
Aims: This involve polymorphism of HLA, minor histocompatibility antigens ,
KIR (activatory and inhibitory) allele, cytokine(homeostatic ,inflammatory, anti-
inflamatory) ,chemokines and their receptors.other non-HLA encoded
genes.HLA matching can have dualistic effect on transplant outcome:it reduces
rejection but conversely,it may promote other HLA-restricted mechanisms of
allograft injury.
Methods: We have assesed eight pairs for allogeneic bone marrow transplan-
tation for hematological malignancies..All related donors and recipients had
100% HLA alleles match(HLA A,B,C,DRB1,DQB1,DPB).All pairs were investi-
gated for their cytokine gene polymorphisms and KIR haplotypes as long term
prediction factors for graft versus host disease acute and chronic,complication
of vascular origin(veno-oclusive disease,thrombotic microangiopathy) ,recur-
rence of the disease and develope of a second malignancy. HLA typing was
performed by high resolution sequence specific primers(SSP) method using

Dynal (KIR Genotyping SSP Kit)high resolution SSP.HLA alleles ambiguities
were resolved by Sequencing Based Typing(SBT)Allele
SEQR,ABBOTT.Cytokine gene polymorphisms were performed by
Dynal(Cytokine Genotyping SSP Kit)PCR SSP9(IL1 alpha,IL1 beta,IL1R,IIL1R
alpha,IL2,IL4,IL4Ralpha,IL6,IL10,IL12,gammaIFN,TGF beta and
TNFalpha).KIR genotyping for both donors and recipients were revealed using
PCR SSP (Dynal)We try to correlate with leukocytes ,platelets recovery pres-
ence of schistocytes,appearence of reccurrence.
Results: Short,our results:-following genes were identified:
IL1alpha,IL1beta,IL1ra,gammaIFN,TGFbeta1,IL4,IL6,IL10;44%TNF alpha and
IFN gamma,56%TGFbeta.-KIR genotype: B in 12 patients,A,in 4 patients. HLA
typing at 4 and 8 digits reveal as alleles secreted but not stable at the cell sur-
face,find at soluble form,allel which contains a mutation outside the coding
region ( null allele) or low expresed allele at the cell surface.
Summary / Conclusion: These differences in “perfect” matches,KIR genotype,
the presence and fluctuation of cytokine influence the appearence and gravi-
ty of GVHD acute or chronic,vascular injury ,leucocyte and platelets
recovery,recurrence of disease and a late second malignity.Of course,thats
depends also from disease,conditioning regimen ,treatments before and after
transplant.

B1674
IS SYMPTOM ASSESSMENT OF VALUE IN LYMPHOMA SURVIVORS
AFTER AUTOLOGOUS HAEMATOPOIETIC STEM CELL TRANSPLANTA-
TION (AHSCT)?
T Ionova1*, D Fedorenko1, N Mochkin1, K Kurbatova2, G Gorodokin3, A Novik1
1National Pirogov Medical Surgical Center, Moscow, 2Multinational Center for
Quality of Life Research, Saint-Petersburg, Russian Federation, 3New Jersey
Center for Quality of Life and Health Outcome Research, NJ, United States

Background: AHSCT offers effective control and potential cure of lymphoma
patients but is accompanied by adverse effects and long-term complications,
which have a negative impact on patient’s quality of life (QoL). Self-reported
symptom assessment may be a useful tool to identify patient benefits and risks
of AHSCT at long-term follow-up.
Aims: We aimed to evaluate the symptom profile in lymphoma patients in com-
plete remission after AHSCT at long-term follow-up and study its interference
with QoL.
Methods: A total of 68 patients with lymphomas(non-Hodgkin lymphomas – 33,
Hodgkin lymphoma –35) in complete remission after AHSCT with the follow-
up of at least 12 months were enrolled in the study. Median follow-up period
was 18 months. Mean age – 37 yrs (SD=12); male/female 33/35. For symp-
tom assessment the Comprehensive Symptom Profile for patients with Lym-
phomas (CSP-Lym) was used. The CSP-Lym is developed to assess the pro-
file of 41 lymphoma specific symptoms. Symptom severity and percentages of
patients with moderate-to-severe (ratings 3-5) symptoms were evaluated. QoL
was measured by the SF-36 questionnaire. For comparisons Mann-Whitney
test was used.
Results: The majority of patients experienced fatigue (75%), decreased work
energy (66.6%), feeling of constant tiredness (62.5%), shortness of breath
(62.5%), and sleepiness (58.3%). Other common symptoms were exertion
sweatiness (54.2%), insomnia (50%), numbness (45.8%), rapid heartbeat
(45.8%), and concentration loss (45.8%). In most cases these symptoms were
mild (ratings 1–4). Twenty five percent of patients experienced at least one
moderate-to-severe (ratings 3-5) symptom; half of them suffered from moder-
ate-to-severe fatigue. A small proportion of patients (8.3%) exhibited more than
7 moderate-to-severe symptoms. QoL parameters were significantly lower
(P<0.001) in the patient group with moderate-to-severe symptoms as com-
pared with the ones who did not have moderate-to-severe symptoms.
Summary / Conclusion: Lymphoma patients in complete remission after
ASHCT with the follow-up of at least 1 year experience treatment-related symp-
toms. In the majority of cases they were of mild severity. The subgroup of
patients with moderate-to-severe symptoms was identified; these patients
experienced significant QoL impartment. Clinical self-reported symptom
assessment in lymphoma patients in complete remission after ASHCT pro-
vides an important opportunity to promote proactive management of trans-
plant-related side effects and maintain or improve their QoL.

B1675
BUSULFAN/CYCLOPHOSPHAMIDE VS. BUSULFAN/FLUDARABINE CON-
DITIONING FOR ALLOGENEIC HAEMATOPOIETIC STEM CELL TRANS-
PLANTATION IN PATIENTS WITH AML/MDS: A SINGLE-CENTRE RETRO-
SPECTIVE ANALYSIS
I Song 1*, H Ryu1, Y Choi1, H Lee1, H Yun1, S Kim1, D Jo 1
1Department of Internal Medicine, School of Medicine, Chungnam National
University , Daejeon , Korea, Republic Of

Background: There has been some controversy over whether busulfan/flu-
darabine (BuFlu) can be a substitute for busulfan/cyclophosphamide (BuCy)
conditioning for allogeneic haematopoietic stem cell transplantation (allo-HSCT)
in patients with acute myeloid leukaemia (AML) and myelodysplastic syndrome
(MDS). In many earlier retrospective, nonrandomised studies, BuFlu was less
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toxic and resulted in similar or better survival compared with BuCy. In a recent
randomised controlled study, however, BuFlu conditioning was associated with
inferior survival outcomes and no benefit in non-relapse mortality.
Aims: We compared these two myeloablative conditioning regimens in patients
with AML and MDS.
Methods: Patients with AML/MDS who underwent allo-HSCT between 2002
and 2012 at Chungnam National University Hospital were enrolled. Between
2002 and 2006, patients received busulfan (3.2 mg/kg per day for 4 days) plus
cyclophosphamide (60 mg/kg per day for 2 days). Between 2007 and 2012,
patients received busulfan (same dose and schedule) plus fludarabine (40
mg/m2 per day for 5 days). Primary end points were survival outcomes and sec-
ondary end points were toxicities.
Results: Eighteen and 56 patients received BuCy and BuFlu, respectively. The
median age was 40.5 years (range, 19-51) and 46 years (range, 18-63), respec-
tively, and the median follow-up duration was 63 months (range, 1-148) and
21.5 months (range, 4-64), respectively. Primary graft failure was not observed
in either group. During the follow-up period, no statistically significant differences
in overall survival (OS), relapse-free survival (RFS) or event-free survival (EFS)
were observed between the two groups (OS at 5 years, 72.2% vs. 77.0%,
P=0.580; RFS at 5 years, 70.6% vs. 81.1%, P=0.322; EFS at 5 years, 66.7%
vs. 68.0%, P=0.692). Stem cell source, donor type and HLA matching did not
influence OS. Acute graft-versus-host disease (GVHD) was less common in the
BuFlu group (27.8% vs. 3.6%, P=0.002), whereas incidence of chronic GVHD
was similar in the two groups (77.8% vs. 73.2%, P=0.700). Hepatic sinusoidal
obstruction syndrome (SOS) was less common in the BuFlu group (16.7% vs.
1.8%, P=0.015). Non-relapse mortality (NRM) did not differ between the two
groups (NRM at 5 years, 15.0% vs. 15.1%; P=0.529).
Summary / Conclusion: BuFlu conditioning has similar efficacy compared
with BuCy conditioning and is associated with fewer cases of acute GVHD and
SOS in patients with AML/MDS.

B1676
NEW PROPOSED GUIDELINES FOR FASTER IDENTIFICATION OF SUC-
CESSFUL MYELOID AND ERYTHROID ENGRAFTMENT IN HEMATOPOIET-
IC STEM CELL TRANSPLANTATION
K Han1*, S Yang2, W Min2, B Cho3, J Lee3, W Lee3
1Laboratory Medicine, 2Hematology, 3Pediatrics, The Catholic University of
Korea, Seoul, Korea, Republic Of

Background: After hematopoietic stem cell transplantation (HSCT), prediction
of engraftment relies on recovery of peripheral blood cell counts. Over the past
decades, the performance of hematologic analyzers has evolved with improved
sensitivity and creation of new cellular parameters, and better resolution of var-
ious cell populations in the blood. Since these new parameters are directly cor-
related to the presence of immature elements in the blood, their main proposed
application has been evaluating the level of hematopoiesis. Previous studies
have demonstrated earlier increases in immature reticulocyte fraction (IRF) by
48 hours on average prior to days required for ANC to reach the cut-off value
of 500/µL in patients with successful engraftment. However, these studies did
not address the question of possible false positive results in the cases without
engraftment using that specific cutoff value and did not identify lineage specif-
ic engraftment.
Aims: The objective of this study is to identify possible improved laboratory
guidelines for confirming engraftment post-HSCT and identify lineage specific
parameters that could predict myeloid and erythroid engraftments, separately.
Another objective of this study is to analyze the effect of various clinical char-
acteristics to the myeloid and erythroid engraftment day.
Methods: We evaluated blood cell parameters including complete blood count
(CBC), differential counts, and various reticulocyte parameters every work day
in 115 patients who received HSCT (allogeneic, n=93; autologous, n=22) in the
purpose of identifying possible improved laboratory guidelines for engraftment
prediction. The analyzed reticulocyte parameters were reticulocyte count (%),
mean reticulocyte volume (MRV), immature reticulocyte fraction (IRF), high
light scattering reticulocyte (HLR), and absolute count of HLR (#HLR). The ear-
liest engraftment guidelines for confirming erythroid and granulocytic lineage
specific engraftment separately were searched. Using these guidelines, we
analyzed the effect of various clinical characteristics including graft type, con-
ditioning regimen, ABO compatibility and disease types to the myeloid and ery-
throid engraftment day.
Results: Days to while blood cell (WBC) count over 100 cells/μl with more than
2 fold increase from nadir after transplantation (proposed new WBC guideline)
preceded absolute neutrophil count (ANC)>500 cells/μl by 1.7 days. Among ery-
throid parameters, the earliest marker for erythroid engraftment was High light
Scattering Reticulocyte (HLR)>0.1 (proposed new red blood cell guideline),
which preceded RET>1% and IRF>0.5 by 3.9 and 1.6 days, respectively.
Among the clinical parameters compared, those with statistically significant
influence on myeloid engraftment were donor type (P=0.009) and conditioning
intensity (P=0.009). As for erythroid recovery, ABO incompatibility was the only
significant factor. The erythroid engraftment days after HSCT from ABO major
mismatched donor were 20.7±17.1 days and delayed than that from minor mis-
matched donor (P=0.004) and ABO matched donors (P=0.001). Especially, the
erythroid engraftment days from ABO major mismatched donors to blood type

O recipients were much more delayed to 45.9±37.8 days. All 2 cases which did
not show engraftment after HSCT by conventional parameters did not show
engraftment by the new guidelines also.

Summary / Conclusion: In conclusion, our guidelines may ensure engraft-
ment a few days earlier than the conventional parameters, which may help cli-
nicians for decision-making on rescue therapy earlier.

B1677
THE EFFECT OF SIROLIMUS BASED REGIMEN ON IMMUNE RECONSTI-
TUTION AFTER ALLOGENEIC STEM CELL TRANSPLANTATION
S Park1*, J Yun1, S Kim1, C Kim1, H Kim1, D Hong1, J Won2, H Park2
1Hematology Oncology, Soonchunhyang University Bucheon Hospital,
Bucheon, 2Hematology Oncology, Soonchunhyang University Hospital Seoul,
Seoul, Korea, Republic Of

Background: Reconstitution of the immune system following allogeneic stem-
cell transplantation (allo-SCT) is a complex process that requires successful
engraftment of the hematopoietic stem cell, as well as adequate thymic func-
tion. Although GVHD control, improvements in antibiotic spectra, and circum-
spection in the use of immunosuppressants have helped, too many patients still
die of infections because of insufficient immunologic recovery. Sirolimus has
been used alone and in combination with calcineurin inhibitors for prevention
of allograft rejection after solid organ transplantation. In the field of hematopoi-
etic stem cell transplantation, the combination of sirolimus and tacrolimus has
also resulted in a low incidence of acute GVHD and reduced transplant-relat-
ed toxicity.
Aims: We evaluated the effect of sirolimus and tacrolimus as a acute GVHD
prophylaxis on the immune reconstitution after allogeneic stem cell transplan-
tation compared to a historical control.
Methods: This study included 24 patients received the combination of sirolimus
and tacrolimus and 21 patients received the combination of tacrolimus and
methotrexate (MTX) for historical control. They were received G-CSF mobi-
lized peripheral blood stem cells after myeloablative conditioning with intra-
venous busulfan and fludarabine.
Results: The incidence of acute GVHD in patients with sirolimus based regi-
men was lower. And the incidence of CMV or EBV reactivation in the same
group was higher. The recovery of CD4+ T cells and natural killer (NK) cells
seemed to be more delayed in recipients with sirolimus based regimen com-
pared to those in patients with tacrolimus and MTX at 1 month after transplan-
tation (8.8±1.6 vs 14.9±5.8 for CD4+ T cells, 35.7±6.4 vs 53.4±19.6 for NK
cells). However, there was no significant difference between in the recovery of
CD4+ T cells and NK cells at 3 months after transplantation. In the aspect of
humoral immunity, there was a trend to be lower in immunoglobulin-A and Ig-
M levels during 1 month and 3 months after transplantation in patients with
sirolimus based regimen. These differences were overcome around post-trans-
plant 6 months. And regulatory T cells (CD4+CD25+Foxp3+) seemed to be
higher in patients with sirolimus based regimen.
Summary / Conclusion: The sirolimus based regimen is associated with well-
controlled acute GvHD. Although the correlation between the increased risk of
infection and delayed immune reconstitution was not confirmed, the regimen
might be cause of increasing the risk of opportunistic infection. Therefore we
need an effort of early tapering of immunosuppressants and a careful monitor-
ing for opportunistic infections in patients received sirolimus based regimen.

B1678
HIGH–DOSE THERAPY WITH AUTOLOGOUS TRANSPLANT SUPPORT IN
176 PATIENTS WITH MULTIPLE MYELOMA (MM) OVER 12 YEARS (1.999
– 2.011)
R Hamladji1*, M Benakli1, R Nacer1, ATalbi1, F Harieche1, R Belhadj1, F
Mehdid1, N Rahmoune1, S Akhrouf1
1Hematology and Bone Marrow Transplantation, Pierre and Marie Curie Cen-
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ter, Algiers, Algeria

Background: High dose therapy (HDT) with autologous hematopoietic stem
cell (HSC) is still effective treatment of MM in young pts under 65 years of age.
On 12 years period (January 1999 to December 2011), 176 pts with MM under-
went HDT with autologous HSC that represent 39% of all autologous transplan-
tation (176/449) in our center during this period. 
Aims: This retrospective study analyzes the results of 176 pts.
Methods: It includes 88 males and 88 females (sex-ratio: 1); median age 52
years (24-65). Durie and Salmon stage III is observed in 155 pts (88%) with
stage IIIB in 27 pts (15%), one pt with plasma cell leukemia; the distribution of
monoclonal protein type IgG 105 pts (88%), IgA 38 pts (21,5%) light chain 23
pts (13%), no secretion 6 pts (3,5%), IgD 2 pts and no determined 2 pts. Initial
standard therapy include 4 to 6 cycles of VAD in 152 pts; association Thalido-
mide–Dexamethasone (TD) in 11 pts; CTD in 6 pts, Velcade –Thalidomide 6
pts. Complete remission (CR) was observed in 67 pts (38%), partial response
in 74 pts (42%) and refractory disease in 35 pts (20%). Two HDT regimen was
used: MEL200 protocol (Melphalan 200 mg/m²) for 125 pts (71%) and BU-
MEL (Busulfan 12mg/kg, Melphalan 140mg/m²) for 51 pts (29%). Peripheral
HSC was collected by cytapheresis after mobilization by G-CSF alone, medi-
an CD34 + cells infused was4, 22 x 106/kg (0, 65 – 19). Median follow up is 42
months (6 -153) 
Results: Early deaths accured in 9 pts (5%) about whom 7 by TRM. Within 167
appraisable pts, 132 pts (79%) observed CR, 31 pts (18,5%) a good response
and 4 pts (2,5%) still on refractory disease after graft. HDT with autologous
transplant improve CR rate from 38% to 79%. Also refractory disease rate
decrease from 20% to2,5%. Progression disease observed in 121 pts (73%)
during follow up with 74 pts (61%) at first 24 months after graft and the same
frequency is noted with the two protocol regimen of HDT (MEL 200 and BU-
MEL): 68,5% and 61% respectively. 81 pts (48,5%) are alive : 46 pts (27,5%)
with persistent response and 35 pts (21%) with relapse; 86 pts (51%) died, of
progression disease for 82 pts and other reason for 4 pts. The estimated over-
all survival is 46% at 5 years and 22, 5% at 12 years with a median survival at
58 months.
Summary / Conclusion: Our results are comparable with others studies who
treat with VAD and found median survival at 55 months.

B1679
SEQUENTIAL INTENSIFIED CONDITIONING FOLLOWED BY EARLY
TAPERING IMMUNOSUPPRESSANTS AND DONOR LYMPHOCYTE INFU-
SION IN ALLOGENEIC HEMATOPOIETIC STEM CELL TRANSPLANTA-
TION FOR REFRACTORY/RECURRENT LYMPHOBLA
M Dai1, H Zhou1, F Huang1, Y Zhang1, Z Fan1, X Guo1, N Xu1, J Sun1, Q Liu1*
1Department of Hematology, Nanfang Hospital, Southern Medical University,
Guangzhou, China

Background: Adult T lymphoblastic lymphoma is an aggressive form of non-
Hodgkin lymphoma occurring in predominantly adolescent and young adult
men. High-dose chemotherapy followed by autologous or allogeneic
hematopoietic stem cell transplantation (allo-HSCT) as consolidation for
patients in first complete remission is controversial. Refractory/recurrent T lym-
phoblastic lymphoma has poor response to conventional chemotherapy.
Aims: To prospectively evaluate the efficacy of sequential intensified condition-
ing followed by early tapering immunosuppressants and donor lymphocyte
infusion (DLI) in allo-HSCT as salvage therapy for refractory/recurrent T lym-
phoblastic lymphoma.
Methods: Fourteen patients with refractory/recurrent T lymphoblastic lym-
phoma (male in 12 cases and female in 2 cases) from September 2010 to
December 2012 were enrolled in this prospective study, with median age 33
(range 16-42) years. Twelve patients received related and 2 unrelated donor
transplantation, and 13 patients received HLA-matched and 1 HLA-mismatched
transplantation. The sequential intensified conditioning included fludarabine
30mg/m2/d and cytarabine 2g/ m2/d (on days -10 to -6),4.5 Gy total body irra-
diation/day (on days -5 and -4), cyclophosphamide 60 mg/kg/d and etoposide
10mg/ kg/d (on days -3 and -2). Cyclosporine A was rapidly withdrawn in a step-
wise fashion if acute graft-versus-host disease (aGVHD) did not develop at day
+30. Granulocyte colony-stimulating factor (G-CSF) mobilized donor lympho-
cytes (absolute neutrophil count: 1.0×106/kg, once a month, 4 doses totally)
would be infused in patients without II° or more than II° aGVHD by day + 60
post-transplantation. Once patients developed GVHD after DLI, DLI would stop
and methylprednisolone was added to the regimen.
Results: All patients achieved complete remission by day +30,and none of
patients died of regimen-related toxicities. With a median follow-up of 26
months post-transplantation (range: 2-29 months), 3 patients relapsed and one
died of relapse. Till now, 13 patients were alive and one died. The 2-year cumu-
lative overall survival and disease-free survival post-transplantation were 65%
and 51%, respectively. The 2-year cumulative incidence of relapse was 14%.
Summary / Conclusion: Our data indicate that sequential intensified condi-
tioning and rapid tapering immunosuppressants as well as DLI in the early
stage after allo-HSCT might be an effective method for refractory/recurrent T
lymphoblastic lymphoma.

B1680
MYELOABLATIVE OR NON-MYELOABLATIVE? TIME TO ENGRAFTMENT
UNYIELDING
K Halaburda1*, A Ropielewski2, G Basak1, E Snarski3, M Tormanowska3, M
Paluszewska1, E Urbanowska4, A Gronkowska3, W Jędrzejczak1
1Department of Hematology, Oncology and Internal Medicine, 2Medical Univer-
sity of Warsaw, 3Department of Hematology, Oncology and Internal Medicine,
Public Central Teaching Hospital, 4Hematology, Oncology and Internal Medi-
cine, Medical University of Warsaw, Warsaw, Poland

Background: It is commonly felt that non-myelablative conditioning before
stem cell transplantation leads to less profound myelosupression and faster
engraftment than it is observed after classical myeloablative conditioning. Pub-
lished results indicated faster engraftment after non-myeloablative condition-
ing in some selected cohorts of patients.
Aims: We performed a retrospective study to compare engraftment times in
unselected patients undergoing allogeneic stem cell transplantation after mye-
loablative and non-myeloablative conditioning. The question was if type of con-
ditioning determines time to engraftment in clinical practice.
Methods: We retrospectively studied group of 76 patients transplanted in the
period from 2009 to 2012 in our institution. 45 patients received myeloablative
(MAC) and 31 non-myeloablative (nMAC) conditioning. All but 1 transplanta-
tion were performed using peripheral blood as stem cell source. Patients receiv-
ing myeloablative reduced intensity conditioning (eg. Fludarabine/Busulfan
12.8 mg/kg or Fludarabine/Treosulfan) were not included the study. Condition-
ing regimen most frequently used in MAC was Busulfan 12.8 mg/kg with
cyclophosphamide 120 mg/kg. In nMAC two most common regimens were
Fludarabine 150 mg/m2 plus Busulfan 6.4 mg/kg or Fludarabine 150 mg/m2
with Melfalan 140 mg/m2. All patients undergoing transplantations from unre-
lated donors received antilymphocyte globulin at total dose of 7.5 mg/kg. Pre-
vailing graft versus host disease prophylaxis regimen in both groups consist-
ed of cyclosporine and short course methotrexate. Median age was 35.1 years
for MAC and 48.7 years for nMAC. The MAC and nMAC groups were identi-
cal in terms of the number CD34+ cells transplanted. They were also compa-
rable in proportion of unrelated donors, stage of the disease at transplantation
(early vs. late) and proportion of patients receiving G-CSF after transplantation.
Results: Time to neutrophil engraftment was 18 (17.8) days in MAC and 17
(16.9) days in nMAC (P=0.39). Platelet engraftment was observed on day 13
in MAC and on day 14 in nMAC group (P=0.82). The number of days with leu-
copenia < 1.5 G/L was 16.3 days in MAC and 16.6 days in nMAC (P=0.82). Age
of the patients in the whole population as well as in MAC and nMAC groups
had no influence on time to neutrophil and platelet engraftment or duration of
leucopenia.
Summary / Conclusion: Our data show identical time to engraftment after
myeloablative and non-myeloablative conditioning in patients receiving
hematopoietic stem cell transplantation for hematologic malignancies. In clin-
ical setting type of conditioning does not influence engraftment time.

B1681
OUTCOMES OF ALLOGENEIC HEMATOPOIETIC STEM CELL TRANS-
PLANTATION (HCT) FOR PATIENTS WITH ACUTE LYMPHOID LEUKEMIA
(ALL) WITH ACTIVE DISEASE: EXPERIENCE OF A SINGLE EUROPEAN
INSTITUTION 
R De Mello1*, C Pinho-Vaz2, I Carvalhais3, R Branca2, F Campilho2, M Ros-
ales4, S Roncon4, A Campos-Júnior2
1Bone Marrow Transplantation and Medical Oncology, 2Bone Marrow Trans-
plantation , Portuguese Oncology Insititute, 3Clinical Hematology, Centro Hos-
pitalar São João, 4Cell Therapy, Portuguese Oncology Insititute, Porto, Portu-
gal

Background: In primary refractory or advanced relapsed ALL, allogeneic-HCT
is associated with three-year leukemia-free survival rates of 12 to 23 %.This is
clearly superior to chemotherapy alone, which achieves no cures at this stage
of the disease. Treatment options for these patients (pts) are limited and a
HCT may provide a realistic chance for long term disease remission.
Aims: We report the outcome of ALL pts with active disease treated with Allo-
geneic-HCT.
Methods: A retrospective cohort from including clinical registries’ databases for
pts with diagnosis of relapsed/refractory ALL, with 31 fulfilled inclusion criteria
pts from 1990 to 2011. Outcomes of interest were transplant-related mortality
(TRM), incidence of acute and chronic graft-versus-host disease (GVHD), inci-
dence of relapse and overall survival (OS) - which were estimated from the date
of transplant. Parametric and non-parametric tests were used appropriately.
Kaplan Meir curve was used for OS assessment. Statistical analysis was car-
ried out using SPSS v19.0 for Mac (IBM, 2010, USA) and statistical significance
was considered for P<0.05.
Results: The median age was 17 (range 2 – 48) years. Median follow up for
alive pts was 6 months (08 pts; range 0.373 – 11.627). The cumulative inci-
dence of 90-days, 1 year, and 3 years TRM was 75%, 12.5%, and 12.5%,
respectively (P<0.059). 39.4% of patients developed grade II-IV acute GVHD
and 23.3 % suffered from chronic GVHD. The actuarial incidence of relapse was
68.4% at 1 year and 21.1% at 3 years and 10.5% at 5 years. Actuarial OS was
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estimated to be 63.6 % at 1 year, 21.2% at 3 years, and 15.2% at 5 years
(P<0.001).
Summary / Conclusion: In summary, TRM and acute GVHD in first years after
HCT remains considerable, but HCT in this setting seems to be a good choice
for ALL pts with active disease. Indeed, actuarial OS 3 years post HCT in our
cohort seems to encourage this approach in this setting.

B1682
EFFICACY OF HIGH DOSE CHEMOTHERAPY AND AUTOLOGOUS STEM
CELL TRANSPLANTATION (AUTO-HSCT) IN PRIMARY MEDIASTINAL
LARGE В-CELL LYMPHOMA (PMLBCL)
N Tyurina1*, O Pavlova1, M Vernyuk 1, E Karpenko1, A Сhervontseva1
1BMT, Hertcen Moscow Scientific Research Oncology Center, Moscow, Russ-
ian Federation

Background: Primary mediastinal large B-cell lymphoma (PMLBCL) is a
unique type of B-cell lymphoma the WHO classification of Lymphoid Malignan-
cies. It constitutes 6–10% of all diffuse large B-cell lymphomas (DLBCL), occur-
ring more often in young females. PMLBCL has been postulated arisefrom a
putative thymus medulla B-cell. PMLBCL is characterized by a locally invasive
anterior mediastinal mass, often producing cough, chest pain, dyspnea, and
superior vena cava syndrome. Most PMLBCL patients have stage I–II, bulky dis-
ease, with pleural or pericardial effusions in third of cases. In the absence of
prospective studies, the optimal treatment of PMBCL is still a matter of debate.
Uncertainties exist with regard to the intensity of primary chemotherapy, the role
of consolidating involved-field radiotherapy, high-dose chemotherapy and the
impact of an additional treatment with rituximab.
Aims: To evaluate the role of an early treatment intensification (induction CHT,
autoHSCT and RT) in patients with primary PMLBCL presenting with adverse
prognostic factors.
Methods: We analyzed outcomes of first-line chemotherapy, including first-
line CHT with Rituximab (R-MACOP-B) and auto-HSCT in patients with PML-
BCL. 38 patients with PMLBCL (13 m. and 25 f.), admitted to Hertcen Oncolo-
gy Center from 2006 to 2012 are included in this study. The average age of
PMLBCL patients was 34,3 years (20-64, median 37). In all cases the diagno-
sis was confirmed by immunomorphology. Samples were obtained by medi-
astinotomia (N15), percutaneous needle biopsy (N12), thoracotomy (N6) or
neck/supraclavicular lymph node biopsy (N3), partial or total excision of medi-
astinal tumor (N2). At the time of diagnosis 32 patients had I-II stage disease,
5 - had stage III and 1 patient had VI stage disease according to Ann Arbor stag-
ing system.Local infiltration of adjacent tissues and organs was defined in the
majority of patients (47%>lungs, 58%>pleura, 22%>thoracal wall), 44% pre-
sented hydrothorax and/or hydropericard. Superior vena cava syndrome
observed in 69% of patients, thrombosis in 64%. Bone marrow involvement was
not observed. Elevated LDH levels were found in 42% of patients. First-line
chemotherapy including Rituximab received 27 patients (R-CHOP-1, R-
CHOEP-1, R-MACOP-B-25), treatment without Rituximab (MACOP-B) – 9
patients. Patients with partial remission (N19) received radiotherapy on resid-
ual tumor. HDCT followed by autoHSCT was performed in 14 patients with
PMLBCL to consolidate the first partial/complete remission. The source of
hematopoietic progenitors was peripheral blood in all patients. The number of
CD34+ cells in the autograft averaged 17.5x106/kg (4.3-52.1x106/kg). Pre-
transplantation conditioning was carried out according to BEAM protocol. After
HDCT followed by autoHSCT 10 PMLBCL patients received radiation therapy
on residual disease.
Results: Currently 32/38 (84,2%) patients with PMLBCL remain in first pro-
longed complete/partial remission. Average time of observation is 42,3 months
(from 3 to 78). One early and two late relapses occurred after HDCT followed
by autoHSCT. One patient died from concurrent disease in partial remission dur-
ing radiotherapy. One patient had refractory disease.
Summary / Conclusion: The optimal treatment of PMBCL is still under inves-
tigation. Intensive CHT regimens combined with RT and treatment with Ritux-
imab could possibly hold over the use of HDCT with autoHSCT in the low risk
patients. In the high-risk group of patients, achieving partial remission, early
intensification treatment including HDCT and autoHSCT could result in higher
frequencies of complete remissions and improve patients survival. In patients
with refractory disease autoHSCT is not considered to be sufficiently effective.

B1683
DOES SIZE MATTER? RESULTS OF ALLOGENEIC TRANSPLANTS AT A
SMALL NEW ZEALAND CENTRE.
P Ganly1*, S Cole2, A Trengrove1, A Butler1
1Haematology, Christchurch Hospital, 2Medicine, University of Otago at
Christchurch, Christchurch, New Zealand

Background: Reduced intensity conditioning (RIC) protocols for allogeneic
haematopoietic stem cell transplants have become commonplace treatments
for patients with haematological disease during the last fifteen years, extend-
ing allogeneic transplant to older or less fit patients. Outcomes in patients with
different diseases and with different schedules vary. Doctors and patients want
to know what they can expect in the centre where treatment is undertaken and

that outcomes are equivalent to published results, especially if transplant activ-
ity is at the minimum level required by FACT.
Aims: We aimed to examine our total allogeneic transplant activity in adults and
outcomes of that activity since RIC protocols were first introduced in our cen-
tre. 
Methods: Clinical and Laboratory data were collected on all adult patients who
received allogeneic SCT at Christchurch Hospital during 2000 – 20012. A pro-
gramme of tandem auto/RIC allo transplant for patients with myeloma in first
response who had sibling donors was active during this period. Outcomes
including overall survival (OS) and time to treatment failure due to relapse or
death in remission were compared between patients receiving myeloablative
conditioning (MAC) and RIC protocols.
Results: Over 12 years between 4/2000 and 5/2012, 118 adult patients had
allografts, 55 with MAC, 63 with RIC. The annual allograft rate was 1 per
100,000 of the population. During the same period 296 patients received auto-
grafts. The mean age of patients receiving MAC (35 years, range 18.2-55.8)
was lower than that of those receiving RIC (49.8 years, range18.5-63.6). More
MAC patients had acute leukaemia than RIC patients (71% v 23%) and fewer
had myeloma (5% v 37%). 25% of patients in both groups had unrelated donors.
Fewer MAC patients received peripheral blood stem cells rather than bone
marrow stem cells (56% v 92%). MAC and RIC patients had similar comorbid-
ity scores whereas EBMT score was 1 – 2 points higher for RIC patients. There
was no difference between the two groups in the incidence of graft versus host
disease requiring systemic treatment. 5yr OS and 5yr failure free survival was
greater for MAC patients than for RIC patients (71% v 48%, P=0.02; 67% v 32%
P=<0.01). Relapse rates were reduced in MAC patients, whereas there was no
difference in the rate of death in remission between the groups. Within each con-
ditioning group, OS was poorer in patients older than the median age for that
group. OS was reduced in those with higher EBMT scores and there was a trend
for poorer OS with increasing HSCT comorbidity index. OS was unaffected by
donor source or patient/donor CMV status. The sub group of older MAC patients
had the same mean age as the sub group of younger RIC patients and had the
same outcome. 
Summary / Conclusion: Allograft activity is lower in our centre compared with
Australasia generally but meets the FACT activity level standard. RIC protocols
have been followed by long term survival in many patients ineligible for MAC
protocols. Results at our centre are comparable with international outcomes.
Our patient outcomes correlate with their age, rather than with their condition-
ing protocol.

B1684
MESENCHYMAL STEM CELLS TRANSFUSION AFTER ALLOGENEIC
STEM CELL TRANSPLANTATION: RESULT OF A SINGLE CENTER
Y Lu1*, Y Zou1, X Li1, Y Hu1, Z Liu2
1the third Affiliated Hospital of Sun Yat-Sen University, 2Guangdong Cord Blood
Bank, Guangzhou, China

Background: Patients may present with different kinds of refractory complica-
tions after allogeneic hematopoietic stem cell transplantation (allo-HSCT),
including graft-versus-host disease(GVHD), poor graft failure(PGF) , bronchi-
olitis obliterans(BO) and so on. In recent years, mesenchymal stem cells(MSCs)
transfusion becomes a potential treatment for allo-HSCT patients.
Aims: The aim of this work is to analyse the outcome of patients treated in our
institution with MSCs after allo-HSCT .
Methods: Eight patients were included in this study and median age was 25
years(range 14-44). Two patients were diagnosed of severe aplastic
anaemia(SAA) and the remaining were haematological neoplasias(4 acute
leukemias, 1 lymphoma and 1 myelodysplatic syndrome). Patients with haema-
tological neoplasia were in the state of complete remission (CR) when HSCT
was carried out and all the 8 patients received graft from HLA-identical relative
donors.The indication for MSCs use was refractory acute GVHD-1, refractory
extense chronic GVHD-4, PGF-2 and BD-1. Patients received bone marrow
derived MSCs from a third party donor at a dose of 1×106/kg for 2 to 3 cycles,
with an interval of 28 to 30 days.
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Results: A total of 17 infusions have been performed and no infusion-related
adverse reaction was found. Patients with cutaneous, astro-intestinal, liver and
oral GVHD showed partial response, but for ocular GVHD, no response was
displayed. Patients with PGF were responsive to the first infusion of MSCs
within one week and their blood routine turned to normal 3 months after the sec-
ond. Patient with BD obtained complete response after 2 cycles of MSCs and
she didn’t need to depend on oxygenotherapy any more. In the median follow-
up of 19 months(3-30months), one patient with acute leukemia developed dis-
ease relapse and died, and the patient with lymphoma developed posttrans-
plant lymphoproliferative disorders(PTLD) and gained CR after 4 cycles of rit-
uximab Table1.
Summary / Conclusion: Administration of MSCs was safe for treatment of
severe complications after allo-HSCT. MSCs may be a promising therapy for
refractory cutaneous , astro-intestinal, liver and oral GVHD, PGF and BD, but
ocular GVHD.

B1685
POOR PREDICTION OF POST-INFUSION HEMOGLOBIN RISE IN PEDI-
ATRIC RECIPIENTS OF UNMANIPULATED BONE MARROW HARVEST
S Martin1,2, M Goodyer1*, P Lynam1, O Smith1,2, A O’Marcaigh1,2
1Our Lady’s Children’s Hospital Crumlin, 2Trinity College, Dublin, Ireland

Background: Hemopoietic stem cell transplantation is a commonly undertak-
en and potentially curative procedure for many children with underlying benign
and malignant disorders. Matched sibling donors are preferred but when this
option is unavailable a matched unrelated donor is commonly selected from
adult bone marrow registries. In children, bone marrow harvest rather than
peripheral stem cell collection is often favored, as there is a lower risk of graft
versus host disease. The combination of a larger donor and bone marrow as
the source of stem cells results in a relatively high cell dose with an excess of
red cells, particularly in younger children. Provided there is no recipient-donor
major ABO mismatch, these units are often infused un-manipulated, and the
recipient risks iatrogenic polycythemia with potentially deleterious conse-
quences. As a result, we use the formula outlined below to predict the incre-
ment in hemoglobin concentration based on the recipient’s weight and the
quantity of red cells in the product. If the predicted Hb rise is >4g/dL red-cell
reduction is undertaken pre-infusion. To date, this formula has not been vali-
dated in the literature.
Aims: Our aim was to compare the predicted rise in hemoglobin concentration
with the actual value measured in recipients in order to ascertain the robust-
ness or otherwise of the formula.
Methods: Patients’ age, gender, weight, baseline hemoglobin and bilirubin
were recorded, along with marrow volume and hematocrit and the predicted
hemoglobin increment calculated according to the following formula: Predict-
ed Hb rise = (Marrow Vol [mls]/Recipient Wt [Kg] x 3) x (Marrow Hct/0.6). We
then measured post-infusion hemoglobin at 24 and 48 hours, and compared
this to the predicted increment. A post-infusion bilirubin was also checked to
exclude hemolysis as an explanation for any discrepancy. The predicted ver-
sus actual increment was statistically compared using the independent t-test.
42 patients were included in the study, 29 males and 13 females. The patients
were aged from 4 months to 18 years old (median 7.5 years). The patients
weighed from 5.8kg to 82.0kg (median 25.9kg). All patients received un-manip-
ulated bone marrow.
Results: The average pre- and post-infusion hemoglobin were 9.6 g/dL and
11.5 g/dL respectively. The average measured increment in hemoglobin con-
centration was 1.95 g/dL. The average predicted increment in hemoglobin con-
centration was 2.89 g/dL, a difference approaching 1 g/dL. No patients had clin-
ically significant rises in serum bilirubin to explain a discrepancy between pre-
dicted and measured hemoglobin increments. No statistically significant cor-
relation was demonstrated between observed and predicted Hb increment.
Summary / Conclusion: In pediatric recipients of bone marrow harvest from
allogeneic donors, the above formula does not accurately predict for post-infu-
sion hemoglobin concentration and may lead to unnecessary red-cell depletion
pre-infusion. Further analysis is required to modify this formula to improve its
predictive value.

B1686
THE EFFECT OF NUMBER OF APHERESIS SESSIONS REQUIRED TO
ACHIEVE STEM CELL DOSE ON EARLY AND LONG TERM ENGRAFT-
MENT IN AUTOLOGOUS STEM CELL TRANSPLANT FOR LYMPHOMA
S Gangatharan1*, J Kuruvilla1, A Keating1, V Kukreti1, M Crump1
1Department of Medical Oncology and Hematology, Princess Margaret Cancer
Center, Toronto, Canada

Background: The dose of CD34+ peripheral blood stem cells (PBSCs) infused
during autologous stem cell transplantation (ASCT) correlates with time to
engraftment. The number of apheresis sessions required to achieve a minimum
cell dose varies between patients, affected by factors such as peripheral blood
CD34 count, previous lines of chemotherapy, therapy with nucleoside ana-
logues and radiation. It is unknown whether engraftment differs among patients
whose stem cells have been difficult to mobilize, and require multiple days to

collect.
Aims: To examine the effect of the number of apheresis sessions required to
achieve a stem cell dose for reinfusion, on short-term and long-term engraft-
ment in ASCT
Methods: The ASCT database at Princess Margaret Hospital was interrogat-
ed to identify lymphoma patients with stem cell collections between 2007-2011.
Data were collected retrospectively on patient characteristics, cell dose, num-
ber of days required for stem cell collection, days to engraftment and blood
counts at day 100 and 1 year post-transplant. Patients were excluded if they
did not proceed to or relapsed within 1 year of ASCT or did not have cell counts
available at PMH at follow-up.
Results: 143 patients were included with relapsed/refractory Hodgkin Lym-
phoma (n=54), aggressive B and T cell lymphomas (n=60), and Mantle Cell
Lymphoma (MCL) in first remission (n=29). 71% of patients received 2 prior
lines of therapy and 21% received radiotherapy prior to stem-cell collection.
Intensive therapy for relapsed HL/NHL included high dose etoposide and mel-
phalan; patients with MCL age <61 years also received total body irradiation
(TBI). An adequate PBSC collection needed to proceed to ASCT was >2 x 106

CD34 cells/kg: 67% of patients required 1 apheresis to collect sufficient cells.
Median peripheral blood CD34 count prior to collection was 85 CD34 cells/uL
(range 4-1112). Median PBSC dose infused was 7.05x106 CD34 cells/kg (range
2.56-30.22). Median number of days to engraftment of neutrophils
(>0.5x106/uL) and platelets (>20x106/uL unsupported by transfusion) was 11
and 12 days respectively. At day 100, proportion of patients with haemoglobin,
neutrophils and platelets below normal were 67%, 29%, 36% respectively. At
1 year, patients with low haemoglobin, neutrophils and platelets were 15%,
20% and 34% respectively. Univariable analysis demonstrates PBSC dose,
peripheral blood CD34 count, age and number of aphereses significantly influ-
enced early neutrophil and platelet engraftment, and most counts at Day 100
and 1 year. Number of prior lines of therapy influenced only platelet engraft-
ment, but not later counts. Peripheral CD34 counts strongly correlated with
stem cell dose collected. The addition of TBI did not influence early or late
engraftment. On multivariable analysis PBSC dose significantly influenced ear-
ly neutrophil and platelet engraftment as well as haemoglobin and platelet
counts at day 100, but only neutrophil count 1 year post-ASCT. Number of
aphereses to obtain adequate PBSCs did not affect engraftment time or blood
count recovery at any of the later time points evaluated. Time to early neutrophil
and platelet engraftment predicted counts at day 100, which in turn predicted
counts 1 year post-ASCT.
Summary / Conclusion: We conclude stem cell dose is the most important fac-
tor influencing early and late blood counts post-ASCT regardless of the num-
ber apheresis required to achieve this. Neutrophil and platelet counts demon-
strate a temporal relationship with early engraftment predicting higher counts
at Day 100, and in turn 1 year. 

B1687
HEALTH-RELATED QUALITY OF LIFE AMONG EGYPTIAN CHILDREN
RECEIVING AUTOLOGOUS STEM CELL TRANSPLANTATION.
Y Al-Tonbary1*, R El-Ashry1, M Sarhan1
1Pediatrics, Mansoura University, Mansoura, Egypt

Background: Stem cell transplantation (SCT) is an aggressive medical pro-
cedure associated with high mortality and morbidity rates. It is the best line of
therapy after disease relapse or failure of the conventional treatment. It may
add a severe stress to the patient with profound disruption for the entire fami-
ly. Thus, it places each family member at risk for psychological maladjustment
and decrease in quality of life.
Aims: The aim of this study was to describe the quality of life and behavioral
adjustment of receivers of autologous stem cell transplantation and their fam-
ily members before the procedure and six months after transplantation.
Methods: It compromised 27 children with age range of 4-18 years (19 male
and 8 female). Sixteen patients had Hodgkin’s lymphoma, 5 patients had Non-
Hodgkin lymphoma, 2 patients had acute myeloid leukemia, one patient with
Wilm’s tumor and another one with metastatic neuroblastoma.
We used peds QL cancer module-child report version 3 and 4 for assessment
of health related quality of life (HRQOL) of children and QOL scale-family for
assessment of HRQOL of the parents.
Results: Many children and adolescent have been found to exhibit decline in
social competence and self-concept or to experience social isolation and oth-
er emotional difficulties that require psychological intervention.
Symptoms of psychological distress usually appear immediately after SCT and
increase reaching the peak during the period of hospitalization and then
improve gradually. Stem cell recipients showed variable degree of life satisfac-
tion after stem cell transplantation, while their parents appeared more anxious
and stressed after the procedure.
Summary / Conclusion: Assessment of Quality of life is an important indica-
tor to the patient’s psychosocial aspects after the procedure. 
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B1688
PRE-EMPTIVE TREATMENT OF CYTOMEGALOVIRUS INFECTION IN
PEDIATRIC PATIENTS WHO UNDERWENT HEMATOPOIETIC STEM CELL
TRANSPLANTATION
D Atay1*, G Ozturk2, SAnak2, A Akcay3, D Tugcu3, M Garipardic4, O Deve-
cioglu2, Z Karakas2, A Unuvar2, L Agaoglu2
1Pediatric Hematology Oncology, S.B. Okmeydani Education And Research
Hospital, 2Pediatric Hematology Oncology, Istanbul University Istanbul School
Of Medicine, 3Pediatric Hematology Oncology, Istanbul Kanuni Sultan Suley-
man Education And Research Hospital, 4Pediatric Hematology Oncology, Van
Yuzuncuyıl University, Istanbul, Turkey

Background: Cytomegalovirus (CMV) remains a serious problem after
hematopoietic stem cell transplantation (HSCT). It’s associated with significant
morbidity and mortality if not treated promptly.
Aims: To investigate the incidence of CMV infection and outcome we retrospec-
tively analyzed 79 pediatric patients received HSCT monitored by CMV poly-
merase chain reaction (PCR) and CMV pp65 antigenemia. The influence of
recipient and donor CMV serostatus on the risk for development of CMV dis-
ease was studied. The characteristics of patients with CMV infection and their
outcome were described.
Methods: All consecutive patients, who underwent miyeloablative allogeneic
(n=60) or otolog (n=19) stem cell transplantation were included in this analy-
sis. Data were available on demographic characteristics, underlying diseases,
donor and recipient CMV serostatus, occurrence of GVHD and treatment (i.e.
initiation, duration, type and dosage of drugs used) and the ganciclovir formu-
lation (i.e. valganciclovir or ganciclovir), CMV DNA load, CMV pp65 antigene-
mia measurements and general laboratory parameters. Patients were routine-
ly screened 1 or 2 times a week using CMV pp65 antigenemia and quantitative
CMV-PCR for CMV DNA. CMV monitoring begins on day -9 pre HSCT until day
120 and thereafter at any time point when the patients attended the outpatient
clinic until immunosuppression was discontinued. Patients with 2 positive results
for CMV DNAemia received induction therapy using ganciclovir at a dose of 5
mg/kg twice daily for 7–14 days and continued until 2 consecutive negative
results were obtained. If antigenemia decreased or converted to negative, main-
tenance therapy with ganciclovir was given at 5 mg/kg/day for another seven
days. If antigenemia still remained positive after 7–14 days, ganciclovir was con-
tinued until the antigenemia test became negative. Acyclovir prophylaxis was
withheld during ganciclovir treatment. If the patient must continue the therapy
at home then the therapy was switched to valganciclovir.
Results: A total of 79 patients (47 male / 32 female) at risk of CMV reactiva-
tion were analyzed. The median age was 107 months (range= 9-241 months).
Patients had acute leukemia (n=29), chronic myelogenous leukemia (CML)
(n=7), solid tumor (n=13), haemoglobinopathy (n=11), primary immune defi-
ciencies (n=2), hystiocytic disorders (n=6), metabolic disorders (n=2), aplastic
anaemia (n=9). The median age of patients at the time of transplant was 107
months (range= 9-241 months). All allogeneic transplant patients received grafts
from a matched sibling donor. The source of stem cell was peripheral blood cells
in 14 cases, bone marrow in 64 cases. All stem cell products were infused with-
out T-cell depletion. The median follow-up time was 32 months (min 1- max 80)
post transplant. Graft-versus-host disease was positive in 26 patients (acute:20,
chronic:2, acute+chronic:4). 96% of patients were CMV seropositive before
transplantation (recipient or donor seropositive); in 3 cases, both the recipient
and the donor were CMV seronegative. CMV infection was detected in 9
patients (11.5%). Both CMV antigenemia and PCR were positive in 9 patients;
in 2 patients a positive CMV PCR together with negative antigen assay was
found. The median time for CMV reactivation was 45 days (min 30 – max 162)
post HSCT. The median value of pp65 antigenemia and CMV copies on start
of GCV treatment was 10/2x105 PBLs (range:2-98/2x105 PBLs) and 1650
copies/106 PBLs(range: 619-18700 copies/106 PBLs). All patients obtained a
complete clearance of antigenemia and/or CMV DNA. None of them devel-
oped CMV disease. The median time to the first CMV antigenemia and DNA
negativity was 22 and 21 days. CMV infection relapsed in 2 patients. One of
these patients (hyperimmunglobulin M syndrome +chronic GVHD) relapsed 74
days after the completion of the treatment and succumbed to bronchiolitis oblit-
erans and multiorgan failure. The second patient (CML+chronic GVHD)
relapsed 150 days after the completion of the treatment and succumbed to
cryptococcus meningitis.
Summary / Conclusion: CMV reactivation and disease remains a major prob-
lem in high-risk patients undergoing allogeneic HSCT. Prophylactic acyclovir
and pre-emptive ganciclovir treatments to prevent CMV disease are effective
in children. Valganciclovir (VGC) has increasingly been used as prophylaxis
against CMV infection after solid organ transplantation, but it’s efficacy in pedi-
atric hematopoietic stem cell transplant patients has been studied poorly. Nov-
el prophylactic measures such as immunotherapy and valganciclovir prophy-
laxis need to be considered in this specific group of patients especially to pre-
vent prolonged hospitalization.

B1689
REAL-LIFE CML PATIENTS REFERRED TO STEM-CELL TRANSPLANTA-
TION IN TKI ERA: A SINGLE-CENTRE EXPERIENCE.
F Pavesi1*, F Lunghi1, S Malato1, S Claudiani1, M Carrabba1, C Corti1, M Mar-
catti1, J Peccatori1, M Bernardi1, F Ciceri1
1Hematology and Bone Marrow Transplantation Unit, San Raffaele Scientific
Institute, Milan, Italy

Background: Tyrosine Kinase Inhibitors(TKIs) are first-line standard treatment
for adult patients with Chronic Myeloid Leukemia (CML). Allogeneic Stem Cell
Transplantation (alloSCT) is indicated for patients (pts) who do not tolerate or
develop resistance to TKIs. Outcome of alloSCT in active Blastic Phase (BP)
of CML remains, however, still poor.
Aims: In this retrospective study we intend to evaluate the outcome of alloSCT
in a monocentric consecutive series of pts referred to alloSCT for CML in chron-
ic or more advanced phases.
Methods: Between 2005 and 2012, 2 CML patients out of 46 patients followed
in our Institution under TKI and 8 patients referred from other centers received
alloSCT: 8 were in BP, 1 in chronic phase (CP) refractory to imatinib,1 in sec-
ond CP after dasatinib. All patients had received TKIs treatment before trans-
plant±associated to chemoterapy. Seven out of 8 patients in BP received allo-
transplant in presence of active disease; 1/8 achieved a complete hematolog-
ic response (CHR) before alloSCT. Donor sources were: 1 HLA identical sib-
ling, 2 matched unrelated donor (MUD), 6 mismatched related donor (Haplo),
1 double Unit Cord Blood (CB). All patients received treosulphan based mye-
loablative conditioning. Graft versus Host Disease(GvHD) phrophylaxis admin-
istered was Rapamycin/Mycophenolate in 7 patients, Cyclosporin (CSA) in 1
patient, CSA/Methotrexate in 1 patient and Rapamycin/Cyclophosphamide in
1 patient. Table 1 summarizes pts and transplant characteristics at transplant.
Results: Median follow up of our pts is 7 months (range 2 – 45 months).  Eight
pts were transplanted in active BP. Four of them died for transplant-related
complications (2 GvHD, 2 infections). Two of these 8 pts are alive at last follow
up (1 in Complete Molecular Response (CMR) after 12 months from transplan-
tation, 1 in relapse after 20 months).Two other pts were lost at follow-up, dis-
ease status at the last visit (5 and 9 months after transplantation) was CHR and
CMR respectively. Notably, at day +30, 6/8 pts transplanted in BP 6 achieved
disease remission: 3 reached CMR, 1 showed a Major Molecular Response
(MMR), 1 obtained a Complete Cytogenetic Response (CCyR) and 1 had a
CHR, that became a MMR at day+60.
Both patients that underwent alloSCT while in CP are still alive and in CMR.
Donor Lymphocyte Infusion (DLI) and TKI combination treatment (in one case
systemic and intrathecal chemotherapy was associated) was used as a strat-
egy to treat 2 cases of relapse after aSCT and 1 case of refractory disease. No
clinically signs of GvHD and no increase of TKIs toxicity were reported. All three
patients responded achieving: 2 CMR (3 months after and 2 months after) and
1 MMR (2 months after). One of these three pts experienced a recurrency 6
months after.Summary / Conclusion: AlloSCT can rescue a minority of pts with
active BP-CML. A combination of immunotherapy and TKIs administration need
more investigation strategy after alloSCT. 

B1690
THE LEVELS OF TOTAL AND VIABLE CD34+ STEM CELLS DO NOT
DECREASE STATISTICALLY WHEN THEY ARE CRYOPRESERVED AT -
80OC AFTER OVERNIGHT STORAGE AT REFRIGERATOR 
A Donmez1, AYilmaz1*, N Soyer1, B Arık1, S Cagırgan1, M Tombuloglu1
1ege university faculty of medicine, izmir, Turkey

Background: Although peripheral blood stem cells (PBSC) which are cryop-
reserved at -80oC after overnight storage at refrigerator are used for stem cell
transplantation, the efficacy of this method is not searched in prospective stud-
ies.
Aims: In this study we tried to identify the levels of viable and total CD34+stem
cells and the effect of this on stem cell transplantation.
Methods: 43 patients (median age: 52, female/male: 20/23) with 80 PBSC
products were analyzed prospectively. Total and viable CD34+ stem cells lev-
els of the products were determined immediately after leukapheresis (group 1),
after overnight storage at refrigerator (group 2) and post-thaw periods (group
3). The levels were analyzed by flowcytometry method (BD FACSAria cell
sorter, BD Biosiences). We tried to determine the effect of the results on neu-
trophil and thrombocyte engraftments after stem cell transplantation.
Results: The levels of total CD34+ cells were not statistically different (P<0,5)
between the group 1 ((664.5 [20.76 – 8420] /µL), group 2 (614.5 [21 – 7982]
/µL) and group 3 (582.3 [17.04 – 4062] /µL). Also we did not find any statistical
difference (p:0,08) between the groups when we compared the viable CD34+
cell levels ( group 1:632 [20.12 – 8420] /µL; group2: 602.5 [21.80 – 7978] /µL;
group 3: 526.8 [4.1 – 3880 /µL ). Reverse relation was documented between
neutrophil (12 days [9 – 19]) and thrombocyte (12days [0– 35]) engraftment peri-
ods and group 1(r=-0.41, P=0.02; r=-0.36, P=0.04,respectively) and group 3 (r=-
0.51, P=0.005; r=-0.41, P=0.02, respectively) viable CD34 + cell levels but not
group 2.
Summary / Conclusion: Since we did not find any statistical difference
between total/viable CD 34+ stem cells and groups, freezing directly at -80oC
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after overnight storage at refrigerator method could be used safely and effec-
tively. Group 1 and group 3 viable CD34+ stem cells levels should be evaluat-
ed carefully before stem cell transplantation because we can predict any
engraftment delays by these results.  

B1691
THE EXAMINATION OF CELL CHIMERISM AS A NONSPECIFIC MARKER
IN POST-TRANSPLANT PERIOD BY MOLECULAR GENETICS METHODS
M Holicka1*, K Pegova1, S Nadvornikova1, P Hrabakova1, D Brezinova1, M
Stankova1, H Cechova1
1The Institute of Hematology and Blood Transfusion, Prague2, Czech Repub-
lic

Background: Allogeneic bone marrow or peripheral blood stem cell transplan-
tation (allo-HSCT) is an important medical procedure in the treatment of malig-
nant and nonmalignant disorders in children. After the transplantation it leads
in the recipient to the development of chimerism (cells from genetically differ-
ent individuals coexist in one body). The detection of only donor´s genotype in
blood cells is called the complete chimerism (CC). The coexistence of recipi-
ent’s and donor’s haematopoiesis in different proportions (mixed chimerism –
MC) augments the risk of relapse.
Aims: The early detection of mixed chimerism or microchimerism (less than 1%
of recipient´s genotype) is important for individual approach to the patient care.
The ability to detect early the recurrence of recipient’s haematopoiesis followed
by disease depends on the sensitivity of the used method.
Methods: The most of the samples are quantitatively determined by the short
tandem repeat polymerase chain reaction (STR-PCR). Currently, sex-specific
loci and a method based on SNP (Single Nucleotide Polymorphism) or short
insertion and deletion (indel) are also used; less frequently the length polymor-
phisms of VNTR type (Variable Number of Tandem Repeats) are determined.
The sensitivity of the used methods is the following: VNTR 1-5%, STR 1% and
SNP or indels 0.01%.We have regularly received the samples of pediatric
patients after allo-HSCT from The University Hospital Motol since 1992.
Informed consents were obtained from all patients, or from their legal guardian.
Results: The informativity was determined in 356 children´s patients indicat-
ed for allo-HSCT during the years 1992-2012, including 112 cases of acute lym-
phoblastic leukemia (ALL), 49 cases of acute myeloid leukemia (AML), 58 cas-
es of aplastic anemia, 26 cases of chronic myeloid leukemia (CML), 40 cases
of immunodeficiency, 41 cases of myelodysplastic syndromes (MDS) and 30
cases of other diagnoses. It was also investigated 23 cases of maternal engraft-
ment and 2 detections of twins zygocy. In total, 67% of transplantations were
provided from unrelated donors and 33% from related donors. Patients
achieved CC in a median of 21 (range, 7-543) days after allo-HSCT, 9% of all
patients never reached CC and they still have MC. Altogether, 77% of all mon-
itored patients survive and they are constantly monitored, while 23% of all
patients died. Five years after HSCT 80% of patients with CC and 74% of
patients with MC continue to survive. Relapse was the cause of death in 37%,
infection in 23%, graft versus host disease (GVHD) in 16%, organ failure in 13%
and the other causes in 11%. In 29 patients who died because of relapse MC
was detected in 20 of them (69%). In the other 9 patients with relapse CC was
detected. These patients died before the year 2005 when the samples were
analysed only by VNTR polymorphisms, that´s sensitivity is 1-5%. According
to the selected examples of the patients who died because of relapse the
increasing of cell chimerism corresponds with the other results (increasing of
blast number).
Summary / Conclusion: Analysis of individual haematopoietic chimerism in the
time period after transplantation is a nonspecific marker for post-transplant
haematopoiesis for all diagnoses and it provides diagnostic evidence for clin-
ical decisions. With this analysis it is possible to predict negative events, such
as graft rejection or relapse in the early stage of disease. Subsequently quick
therapeutic intervention can efficiently reduce the number of autologous cells
before clinical manifestation of the disease.

B1692
OUTCOMES OF ALLOGENEIC STEM CELL TRANSPLANTATION FOR
PATIENTS WITH ACUTE MYELOID LEUKEMIA WITH ACTIVE DISEASE:
EXPERIENCE OF A SINGLE EUROPEAN INSTITUTION 
R De Mello1*, C Pinho-Vaz2, I Carvalhais3, R Branca2, F Campilho2, M Ros-
ales4, S Roncon4, A Campos-Júnior2
1Medical Oncology/Bone Marrow Transplantation, 2Bone Marrow Transplanta-
tion, Portuguese Oncology Insititute, 3Clinical Henatology, Centro Hospitalar de
São João, 4Cell Therapy Service, Portuguese Oncology Insititute, Porto, Por-
tugal

Background: Allogeneic hematopoietic stem cell transplantation (AHSCT) rep-
resents a potentially curative approach for patients (pts) with relapsed or refrac-
tory acute myeloid leukemia (AML). However, those pts are a heterogenous
population with long-term survival rates after AHSCT ranging from 40 % to less
than 5%.
Aims: We report the outcome of relapsed/refractory AML pts treated with
AHSCT.

Methods: A retrospective cohort from including clinical registries’ databases for
pts with diagnosis of relapsed/refractory AML, with 61 fulfilled inclusion criteria
pts from 1994 to 2012. Outcomes of interest were transplant-related mortality
(TRM), incidence of acute and chronic graft-versus-host disease (GVHD), inci-
dence of relapse and overall survival (OS) - which were estimated from the date
of transplant. Parametric and non-parametric tests were used appropriately.
Kaplan Meir curve was used for OS assessment. Statistical analysis was car-
ried out using SPSS v19.0 for Mac (IBM, 2010, USA) and statistical significance
was considered for P<0.05. 
Results: The median age was 38 (range 1 – 65) years. Median follow up for
alive pts was 8 months (17 pts; range 3.26 – 12.73). The cumulative incidence
of 90-days, 1 year, and 3 years TRM was 50%, 45%, and 5%, respectively
(P<0.001). 42.6% of patients developed grade II-IV acute GVHD and 76.5%
suffered from chronic GVHD. The actuarial incidence of relapse was 37.2% at
1 year and 25% at 3 years and 66.7% at 5 years. Actuarial OS was estimated
to be 41.7% at 1 year, 50% at 3 years, and 8.3% at 5 years (P<0.001). OS of
pts age < 45 years or >= 45 years was 52.9% versus 47.1% for all pts
(P=0.549).
Summary / Conclusion: In our study, TRM and GVHD in first years after
AHSCT remains considerable, but AHSCT in this setting seems to be a good
choice for AML pts with active disease. However, new approaches are need-
ed to reduce TRM and relapse in this cohort of patients.

B1693
TREATMENT OUTCOME IN THE PATIENTS WITH LARGE-B-CELL LYM-
PHOMA (LBCL) AFTER HIGH-DOSE CHEMOTHERAPY AND AUTOLO-
GOUS HEMATOPOIETIC STEM CELL TRANSPLANTATION
N Tyurina1*, O Pavlova1, M Vernyuk 1, E Karpenko1, A Сhervontseva1
1BMT, Hertcen Moscow Scientific Research Oncology Center, Moscow, Russ-
ian Federation

Background: Diffuse large B-cell lymphomas (DLBCL) are the most common
lymphoid neoplasms. The International Prognostic Index (IPI), and even more,
age-adjusted IPI (aaIPI), has proved valuable for risk stratification of patients,
particularly to “tailor” more intensive therapy such as high-dose therapy (HDСT)
followed by autologous hemopoietic stem cell transplantation (autoHSCT).
Despite the striking advances in the treatment of DLBCL, a group of patients
with high risk factors still have a poor prognosis (long-term survival estimated
at only 50%). In the absence of prospective studies, the optimal treatment for
high-risk patients is still a matter of debate. Uncertainties exist with regard to
the intensity of primary chemotherapy, the impact of rituximab and the role of
high-dose chemotherapy. 
Aims: To evaluate the effectiveness of high-dose chemotherapy and autolo-
gous stem cell transplantation in large-B-cell lymphoma patients with unfavor-
able prognosis.
Methods: 38 patients with large B-cell non-Hodgkin’s lymphoma (24 patients
with diffuse large В-cell lymphoma (DLBCL) and 14 patients with primary medi-
astinal large-B-cell lymphoma (PMLBCL), admitted to Hertcen Moscow Scien-
tific Research Oncology Center between 2006 and 2013, were treated with
HDCT followed by autoHSCT. There were 13 men and 25 women, most of
PMLBCL patients were young women (79%). The average age of DLBCL
patients was 38 years (17-60, median 38), PMLBCL patients – 32 (20-43, medi-
an 32). In all cases the diagnosis was confirmed by immunomorphology. All
DLBCL patients had 2 or more adverse prognostic factors according to IPI. Most
PMLBCL patients (69%) had localized stage II-E. Local infiltration of adjacent
tissues and organs was defined in all PMLBCL patients, bone marrow involv-
ment was not observed. HDCT followed by autoHSCT was performed in 16
patients with DLBCL and 13 patients PMLBCL to consolidate the first
partial/complete remission; 3 patients with relapsed DLBC and 6 patients with
stable refractory diseases also received HDCT followed by autoHSCT. The
source of hematopoietic progenitors was peripheral blood in all patients. In
most cases (79%) mobilization and collection of HSC was performed after
DHAP, Dexa-BEAM, mini-BEAM or ICE chemotherapy. The number of CD34+
cells in the autograft averaged 18.3x106/kg (3.4-98.1x106/kg). Pre-transplan-
tation conditioning was carried out according to BEAM protocol. After HDCT fol-
lowed by autoHSCT 10 PMLBCL patients received radiation therapy on resid-
ual disease.
Results: Currently 31/38 (81,5%) patients with LBCL remain in first prolonged-
complete/partial remission, including 16 DLBCL patients and 11 PMLBCL
patients to whom HDCT followed by autoHSCT was performed to consolidate
complete/partial remission. Prolonged remission after HDCT followed by
autoHSCT is also achieved in 3 relapsed patients. First prolonged remission
achieved the only one patient with refractory disease. Observation time varies
from 3 to 78 months (mean 43 months). Early refractory relapses after HDCT
followed by autoHSCT occurred in 4/5 patients with stable refractory disease.
One patient died from other causes 30 months after autoHSCT in complete
remission.In 3 PMLBCL cases recurrent disease was found after HDCT and
autoHSCT.
Summary / Conclusion: Treatment of B-large cell lymphoma requires a dif-
ferentiated approach. In the group with adverse prognostic factors patients
achieving complete/partial remission should receive early intensification treat-
ment including HDCT and autoHSCT. In patients with refractory disease
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autoHSCT is not considered to be sufficiently effective. Treatment of these
patients is advisable to carry out as part of research protocols in clinical trials.

B1694
FAVORABLE OUTCOMES OF REDUCED-INTENSITY CONDITIONING REG-
IMENS FOR ALLOGENEIC HEMATOPOIETIC STEM CELL TRANSPLAN-
TATION FOR CHILDREN WITH ACUTE LEUKEMIA
K Koh1*, J Seo1, E Choi1, H Im1, J Seo1
1Pediatrics, ASAN MEDICAL CENTER, Seoul, Korea, Republic Of

Background: Reduced-intensity conditioning (RIC) has been successfully
adopted for allogneneic HSCT for older patients or those with medical comor-
bidities, while experiences in children are limited.
Aims: This study was performed to evaluate the safety and efficacy of RIC for
children with acute leukemia.
Methods: We retrospectively evaluated 17 patients aged ≤ 18 years with acute
leukemia who received allogeneic HSCT with RIC from 2008 to 2012 in Asan
Medical Center Children’s Hospital. In our pediatric HSCT program, eligibility
criteria for allogeneic HSCT with RIC included unresolved infection at HSCT,
co-morbidity or poor performance status, a history of prior HSCT, and infants.
Performance status was scored according to Karnofsky scale in patients aged
16 years and older, and Lansky scale in patients less than 16 years. Organ tox-
icity was evaluated according to Common Terminology Criteria for Adverse
Events (CTCAE) v4.0.
Results: The median age at HSCT was 13 years (range, 0.7-16 years), and 3
were younger than 1 year old at HSCT. Indications for RIC were unresolved
infection at HSCT (N = 10), performance scores < 90% (N = 3), infancy (N =
3), and a prior history of allogeneic HSCT (N = 1). The diagnoses were AML (N
= 13) and ALL (N = 4). Disease status was first complete remission (CR) in 13,
≥ CR2 in3, and partial remission in 1. RIC regimens were TBI-based in 7 (frac-
tionated TBI 800 cGy, fludarabine 150 mg/m2, cyclophosphamide 120 mg/kg)
or busulfan-based in 10 (intravenous busulfan 6.4 mg/kg with fludarabine 150
mg/m2 and rabbit-ATG 7.5-9 mg/kg with or without cyclophosphamide). Donors
were matched sibling donors in 6 and unrelated donors in 11. Grafts were mobi-
lized-peripheral blood in 16, and cord blood in 1. Sixteen achieved neutrophil
engraftment at a median of 13 days (range, 10-20 days), and platelet engraft-
ment at a median of 19 days (range, 13-30 days), while one patient, who
received a cord blood graft, failed engraftment and subsequently received res-
cue transplantation from a haploidentical donor. Median duration of absolute
neutrophil count (ANC) < 0.1 × 109/L was 6 days (range, 2-21 days). Full donor
chimerism was achieved in all but one who failed engraftment. No CTCAE
grade III or higher toxicity was observed in the kidneys, lungs, heart, mucosa
and nervous system, while grade III hepatic toxicity was observed in one patient,
who experienced a moderate degree of hepatic sinusoidal obstruction syn-
drome. None experienced documented bacterial or fungal infection. Six patients
experienced CMV reactivation, while no patients developed CMV disease. No
TRM was observed. Cumulative incidence of acute GVHD at day 100 and
chronic GVHD at 1 year were 37.5% and 36.5%, respectively. At a median fol-
low-up of 25 months, the 2-year overall survival (OS) was 68.6% and the 2-year
relapse incidence (RI) was 29.4%. OS and RI were not different between the
patients with AML and ALL. Analyzing the outcomes of risk-based subgroups
in AML, 2-yr OS were 33.3% in intermediate-risk group and 83.3% in poor-risk
group. OS, RI, and GVHD incidence were not different between a busulfan- and
TBI-based regimen, while days to neutrophil and platelet engraftment and dura-
tion of ANC < 0.1 × 109/L tended to be longer in a TBI-based regimen (P=0.124,
0.066, 0.001, respectively).
Summary / Conclusion: These results suggest that RIC is a feasible approach
with low morbidity and TRM for children with acute leukemia. A long-term fol-
low-up study in a larger population is warranted to evaluate the efficacy and
long-term safety of RIC in children.

B1695
HEMATOPOIETIC STEM CELL TRANSPLANTATION IN MYELOFIBROSIS:
A COMPARISON BETWEEN MYELOABLATIVE AND REDUCED INTENSI-
TY CONDITIONING
V Funke1*, V Fiorini1, G Santos1, T Fagundes1, L Sinamura1, C Sola1, D
Setubal1, L Medeiros1, R Pasquini1, M Malvezzi1
1Hematology, Federal University of Parana, Curitiba, Brazil

Background: Allogeneic Hematopoietic Stem Cell Transplantation (HSCT) is
indicated for patients with intermediate or high risk primary Myelofibrosis (MF),
and also in patients with Policitemia Vera or Essential Thrombocythemia who
have progressed to high risk MF. The results for allogeneic HSCT with myeloab-
lative conditioning seem to be better for patients younger than 45 years, deter-
mining low risk to recidivate. However, Reduced Intensity Conditioning (RIC)
for patients between 45 and 65 years-old has shown to be promising.
Aims: This study aims describing a series of patients diagnosed with myelofi-
brosis, transplanted in the Hospital de Clínicas (HC) from the Federal Univer-
sity of Paraná and Hospital Nossa Senhora das Graças (HNSG) (Curitiba,
Brazil).
Methods: From 1984 to 2011, fourteen patients with MF were submitted to

HSCT, eleven from the HC and three from HNSG. The median of age was 42
years (10-51). There were ten males and four females. In average, five blood
transfusions were done per patient (0-61). Five male patients received the graft
from a female donor, and two patients were submitted to non-related HSCT. The
median of duration of the disease was 20 months (2-150). According to Dupriez
Classification, all the patients were of intermediate and high risk. Five patients
did the myeloablative conditioning (Busulfan plus Cyclophosphamide – n=4 –
Cyclophosphamide plus Total Body Irradiation – n=1) while nine did the RIC
(Fludarabine 150mg/m2 plus Melphalan 140mg/m2 –n=6– Fludarabine plus
Melphalan plus Antithymocyte Globulin -n=2- Fludarabine 180mg/m2 plus Bul-
sufan 10mg/m2 plus Antithymocyte globulin 5mg/kg –n=1).
Results: In the myeloablative conditioning group (n=5), all the patients present-
ed marrow engraftment; one recidivated MF later. Three patients presented
grade II-IV acute graft versus host disease, and four evolved with severe exten-
sive chronic graft versus host disease. Four patients expired, and the only sur-
vivor was 10 years-old. Median survivor was 479 days. In RIC group (n=9),
engraftment didn’t occur in one patient (which had splenomegaly of 18 cm at
the time of transplantation), and another three had had the disease recidivat-
ed. The other seven patients remained alive, with median survival of 750 days
(34-1872; P=0,000123).
Summary / Conclusion: In spite of the limited number of patients in this study,
data suggest that RIC utilization can improve mortality in HSCT for myelofibro-
sis, even with greater risk to recidivate.

B1696
USE OF PROTON PUMP INHIBITORS IN HEMATOPOIETIC STEM CELL
TRANSPLANTATION DOES NOT INCREASE THE FREQUENCY OF
FEBRILE NEUTROPENIA
M Comert1*, A Donmez1, A Arslan2, M Tombuloglu1
1Hemathology, 2Internal Medicine, Ege University, School of Medicine, Izmir,
Turkey

Background: Despite the proton pump inhibitor (PPI) use is a risk factor for
infections in heterogeneous groups of patients, the studies related to PPI use
and febrile neutropenic episodes (FNE) in hematopoietic stem cell transplan-
tation (HSCT) are limited.
Aims: Identifying whether PPI use is a risk factor for febrile neutropenia at
HSCT.
Methods: One hundred fifty-three HSCTs’ data from 145 patients who was
underwent HSCT at the Ege University, Adult Hematology Transplant Center
between 2005 and 2012 were analyzed retrospectively. We analyzed the rela-
tionship between PPI use and febrile neutropenic episodes, culture results,
viral antigenemia and fungal infections. For this purpose, the described vari-
ables were calculated using the multivariate test (logistic regression). 111 HSCT
were autologous and 42 were allogeneic. Median age was 49 years. The study
subjects consisted of patients with multiple myeloma and primary amyloidosis
(n=60), lymphomas (Hodgkin’s or non-Hodgkin’s [n=49]), acute leukemia’s (lym-
phoblastic or myeloid [n=28]), and other diseases (n=8). The patients were
composed of 83 (57.2%) males and 62 (42.7%) females. 8 males were re-
transplanted. 94 (61.4%) of the HSCTs was performed with central venous
catheter. All of the HSCTs were performed with peripheral blood stem cell. Con-
sidering the duration of PPI use; 69 (54.8%) patients were used PPI with the
beginning of the HSCT conditioning regimen until >+14 days of HSCT. Chron-
ic PPI use was determined in 57 (45.2%) patients.
Results: One hundred thirty-one (85.6%) of the HSCTs was complicated with
FNEs and in 22 (14.4%) HSCT FNEs was not observed. The median neutrope-
nia period was 9.27 days. Blood cultures were positive in 25 (16.3%) samples.
Ten (40%) of them were gram-negative and 15(60%) were gram-positive
microorganisms. There was no statistically significant difference between gram-
positive and gram-negative microorganism positivity with PPI use blood cul-
tures. On multivariate analysis, PPI use was not significantly associated with
FNEs (odds ratio [OR]2,10; 95% Confidence Interval [CI] 0,63 -6,94; P=0,225)
and bacterial culture positivity (OR 0,99; 95% CI 0,35 -2,80; P=0,984).
Summary / Conclusion: Our study have been revealed that in the patient
group which was consist of majorly with chronic PPI use does not propose any
additional risk for FNE and bacterial culture positivity at transplanted patients.

B1697
LYMPHOCYTOSIS WITH CD3CD8 PREDOMINANCE ASSOCIATED WITH
CHRONIC GRAFT-VS-HOST DISEASE
A Piekarska1*, W Prejzner1, A Hellmann1
1Department of Hematology and Transplantology, Gdansk, Poland

Background: Chronic graft-vs-host disease (cGvHD) is the most important
non-relapse complication that affects long-term survivals of allogeneic
hematopoietic cell transplantation (HCT). Clinical symptoms often mimic cer-
tain autoimmune diseases and worsen the quality of life. Infectious complica-
tions related to GvHD and immunosuppression may be fatal.
Aims: Patients with acute GvHD (aGvHD) history have higher incidence rate
of cGvHD but it is difficult to predict who will actually develop cGvHD.
Methods: We analyzed clinically and with the use of flow cytometry the cases
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of living 16 patients who developed lymphocytosis >5 G/l after HCT performed
between 2003-2012 due to hematological malignancies. Median age at HCT
was 41 (range 23-60).The donor was sibling in 7 cases, 10/10 matched unre-
lated in 7 cases and unrelated with 1 locus mismatch in 2 cases. 14/16 patients
developed aGvHD (3 in grade 3-4; 10 in grade 1-2). 14 patients had confirmed
cGvHD diagnosis in their medical history. We classified 4 as mild, 2 as moder-
ate and 8 cases as severe cGvHD, including 4 with sclerotic features.
Results: Lymphocytosis > 5 G/l first time appeared between 5-51 month after
HCT (median 15 months) with maximal achieved value from5,15-10,66 G/l. It
was not related to infection or EBV replication (excluded by PCR). In 5 (31%)
cases increased lymphocyte count preceded cGvHD symptoms or cGvHD
exacerbation, while in 6 (37.5%) was accompanying cGvHD symptoms. In
12/16 patients lymphocytosis maintained for median 10-month-period (range
3-65 months). 4 patients are still under surveillance because of lymphocytosis
(lasting <= 4mc). Lymphocytes T predominance was confirmed in 12 (75%) cas-
es. Inverted CD4/CD8 ratio was present in 14/16 analyzed patients. The ratio
range varied from 1:2 to 1:25. LGL cells>10% in peripheral blood were pres-
ent in 14/16 cases.
Summary / Conclusion: 1. Significant CD3CD8 lymphocytosis >5 G/l with the
presence of NK cells may appear prior to or correspond with exacerbation of
cGvHD clinical symptoms and therefore should be treated as important labo-
ratory finding. This population of lymphocytes may contain alloreactive donor-
derived cells with cytotoxic properties. 2. As a majority of patients in the ana-
lyzed group had a history of aGvHD that may lead to destruction of the thymus,
it could explain the low output of CD3CD4 cells with extrathymic expansion of
CD3CD8 cells leading to inverted CD4/CD8 ratio.

B1698
COMPARISON OF TOXICITY AND EFFECTS OF CONDITIONING SCHEME
USING BUSULPHAN AND CYCLOPHOSPHAMIDE AS MODIFIED BUCY
WITH CYBU IN PATIENTS TREATED WITH HEMATOPOIETIC CELL
TRANSPLANTATION.
M Dutka1*, M Bieniaszewska1, H Dahm2, O Bielska2, P Klimont2, A Hellmann1
1Hematology and Transplantology, 2Medical University of Gdańsk, Poland,
Gdańsk, Poland

Background: Conditioning treatment is important issue that affects course of
hematopoietic stem cell transplantation, bothshort-term andlong-term results.
One of the common ways of preparation for transplantation is chemotherapy
based on busulphan and cyclophosphamide. Recently there is a EBMT recom-
mendation to use rather the altering drug combination CyBu then original con-
ditioning BuCy. The reasons for thischange are results of animal and then clin-
ical studies, which demonstrated less hepatic toxicity including a decreased
number of VOD incidents and early transplantation related mortality. Using
busulphan as a first drug affects cyclophosphamide’s metabolism and increas-
es the level of its toxic metabolites by reducing the level of glutathione. In the-
ory, the impact of toxic metabolites causes liver damage and high levels of
proinflammatory cytokines: IL-2, TNF-alpha that could be of importance in the
development of aGvHD. The other way to reduce the risk of VOD is the mod-
ification of BuCy conditioning with one day break between those two drugs
and implementation of leucovorin supply after methotrexate dose, which we
implemented in our unit in 2011.
Aims: The aim of our study was to compare the hepatotoxicity and its severi-
ty, the number and severity of VOD incidents and associated mortality, engraft-
ment and aGvHD in cohort treated with modified, in a way described above,
BuCy and the CyBu conditioning.  
Methods: From May 2012 10 patients underwent transplantation with condi-
tioning CyBu (60 mg/m2 i.v. on days -7 to -6; 0,8mg/kg every 6 hours -5 to -2)
. Data were compared with patient treated in 2011-2012 with BuCy (0,8mg/kg
every 6 hours -8 to -5; 60 mg/m2 i.v. on days -3 to -2) conditioning. In both
groups immunosuppression therapy was similar consisted of cyclosporine (from
-1) and methotrexate on day1,3,6, 11 (in BuCy cohort with intravenous lecov-
orin support) with thymoglobulin in case of MUD. The following parameters
were estimated: liver toxicity (bilirubin, ALT level), the incidence and severity
of VOD, aGvHD and engraftment. 
Results: The characteristic of both groups (CyBu / BuCy): women 50% v 62%
and men 50 % v 38% respectively, the medianage (and range) at the transplan-
tation point was 36 (19-57) and 45 (31-62). Almost all patients were treated with
myeloproliferative disease: AML 80% v 77%; CML 10% v 15% and because of
MDS 10% v 8%. In each casewas the firstgraft. Donors were HLA – identical
siblings (50% v 46%); matched (30 % v 31%) and unmatched (10% v 15%)
unrelated donor; autologous transplantation was made in 10% and 8% of
patients respectively. Stem cells source in CyBu cohort was PSC in 70% cas-
es and BM in 30%, no BM was given in BuCy. Pretransplant EBMT risk score
was similar in both groups – average 4. At the baseline liver function tests was
similar with slightly increase of bilirubin in two patients in each group (median2,2
mg/dl). Also one patient at anyof the groups had HBV infection in history but
with negative DNA HBV before transplantation. Values of bilirubin observed in
period of transplantation showed a higher level in CyBu than in BuCy cohort
[median2,74 (1-7,36) v1,74 (1-3,5) mg/dl] but alanine amino transferase were
not statistically significantly higher in BuCy [median 87,5 (62-735) v 120 (50-
656) U/l]. Reporteddeviationsoccurred earlier in BuCy cohort [average day 3]

than in CyBu [average day 5] but resolved the same after 12 days. No VOD
incidence was observed. One patient in CyBu cohort died before engraftment
because of infections reasons. Times to myeloid engraftment were in BuCy
cohort median 17 days (renge 13-24) vs CyBu cohort median 26 days (range
20-29). aGvHDappeared amongBuCycohort in 53% of cases with median
range of severity 2 (1-4) compared to CyBu cohort in 20% with severity 2 and
1 in each cases.
Summary / Conclusion: Modified conditioning regiment BuCy with one day
break between intravenous Bu and Cy with supportive care of leucovorin after
methotrexate use could be more safe with less liver toxicity than CyBu condi-
tioning but with more incidence of aGvHD.

B1699
T CELL REPLETE HAPLOIDENTICAL TRASPLANTATION. A FEASIBLE
ALTERNATIVE WITH ENCOURAGING SURVIVAL FOR PATIENTS WITH-
OUT MATCHED SIBLING IN DEVELOPING COUNTRIES. 34 TRANS-
PLANTS IN ONE CENTER IN COLOMBIA
A Karduss1*, Y Coll1, L Gomez1, A Jimenez1, P Reyes1, R Perez1, H Deossa1,
L Hurtado1
1Bone Marrow Transplant, Instituto de Cancerología , Medellin, Colombia

Background: The use of matched unrelated donor or cord blood as a CD34
source are the usual alternatives for patients without a sibling matched donor,
however their cost and the difficulty in their consecution are important barriers
for being a real solution in countries with limited economic resources. In the oth-
er hand haploidentical transplant has the advantage of an easy, timely and not
expensive form of procurement a donor
Aims: We would like to present our experience with haploidentical transplant
using T cell replete peripheral blood as a CD34 source, a reduce intensity con-
ditioning regimen and alemtuzumab or cyclophosphamide for prevention of
GVHD, graft rejection and management of T cell alloreactivity
Methods: Regimen 1 :(29 transplants): Cyclophosphamide (cy) 500 mgs/m2,
and fludarabine (flu) 30 mgs/m2 from d-5 to –2, five ptes received busulfan or
thiotepa on d -6 and twenty TBI 200-400 cGy on d – 1. GVHD prophylaxis:
alemtuzumab 0.2 mgs/kg/IV d-4 to cero, mycophenolato (MMF) and
cyclosporine from D – 3 to + 45 and + 180 respectively 
Regimen 2: (5 transplants): Busulfan 4-6 mgs/kg, cy 30 mgs/kg, flu 150
mgs/m2, TBI 400 cGy. GVHD prophylaxis: Ciclophosphamide 50 mg/kg d+3
and d+4, MMF and Cyclosporine from d+5 to + 90 and +180 respectively
Results: 26 ptes received 29 transplants with regimen 1(R1) (3 needed a sec-
ond transplant after engraftment failure of the first one) and 5 were transplant-
ed with regimen 2 (R2). Median age was 24 y (7-50), 10 had AML, 6 LLA, 6
Fanconi Anemia, 3 aplastic anemia, 2 myeloproliferative disorders, 2 CML and
2 other disease. The CD34 cells were obtained from peripheral blood and
infused without manipulation, the median transplanted dose was 12 million/kg
( 8-20), the median time for neutrophil recovery was 11 days ( 9-14) for R1 and
14 ( 13-15) for R2, the platelet recovery was at day +12 ( 9-50) after R1 and d
+14 after R2. The cumulative incidence of engraftment was 88% for R1 and
100% for R2, The incidence of aGVHD (G II-III) was 27% for R1 and it occurred
in 2 out of 5 after R2, the incidence of cGVHD was 40%, all limited, after R1
and cero after R2. The median follow up for R1 is 540 days(100- 1.620,) the
day 100 mortality is 17.2% and the actuarial 50 months survival is 50%. The
median follow up for R2 is shorter, 5 months, range 3-10, all patients are alive
and without recurrence of their disease
Summary / Conclusion: Haploidentical transplant using the protocols previ-
ously described is feasible, produce a fast and reliable engraftment, low inci-
dence of aGVHD, low day 100 mortality and an encouraging survival. taking
into account the low cost and easy form of procurement the donor, it is a very
good alternative for patients without matched sibling in countries with limited
economic resources.

B1700
THE ATG BASED MYELOABLATIVE CONDITIONING REGIMEN IS EFFEC-
TIVE IN PATIENTS WITH RELAPSED OR HIGH-RISK T CELL LYMPHOMA
y jun1, w chun1, y shike1, j jieling1, w liping1, c yu1, y jun2*
1hematology, 2hematolog, Shanghai Jiaotong University affiliated Shanghai
First People’s Hospital, shanghai, China

Aggressive T-cell lymphomas (ATCLs) represent 10% to 15% of non-Hodgkin’s
lymphomas (NHLs) in adults. Patients with relapsed or refractory disease are
generally considered incurable with conventional therapies. ATG had been
used in the conditioning regimen to reduce the incidence of Graft-versus-host
disease �GvHD�for a long time especially in the matched unrelated donor
HSCT. The early experiment result in our hospital showed that ATG inhibited
the proliferation of lymphoid tumor cells in a dose-dependent manner especial-
ly in the T cell tumors. 
Aims: We used the ATG as the part of the conditioning regimen in the all
patients and to evaluate the long-term anti-leukemia effect, the safety and com-
plication in the patients with relapsed or high-risk T cell lymphomas.
Methods: 12 patients( male6, female 6) were enrolled into this study. Median
patient age at the time of transplantation was 27 years (range, 16–36 years).
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At the time of transplant, 3 patients reached CR, 4 patients had a partial
response (PR), 2 patients had relapsed disease and 3 patients had primary
refractory disease. Donors were 10/10 HLA matched related (3), 10/10 matched
unrelated (2)�8/10 matched unrelated (6) and mismatched related (1). The
median number of CD34+ cells within the allografts was 9.31/kg body weight
(BW) (range, 4.6–24.85/kg BW). All patients underwent myeloablative condition-
ing. Rabbit antithymocyte globulin (ATG 2.5 mg/kg×3-4 days) was used in all
12 patients. Eight patients underwent the conditioning regimen that included
cyclophosphamide (120 mg/kg), VP 16 30-40mg/kg and total-body irradiation
(10 Gy in five fractions). Conditioning regimens were cyclophosphamide and
total-body irradiation (Cy–TBI) in 2 patients; VP16 and TBI in one patient; and
CTX and fludarabine in one patient. GVHD prophylaxis was cyclosporine based,
usually in combination with methotrexate. Quantitative chimerism analyzes
were performed using short-tandem-repeat-based polymerase chain reaction
techniques at regular intervals for every 4 weeks after transplantation in bone
marrow at the first six months.
Results: All patients achieved a complete remission after allogeneic HSCT. At
a median follow-up time of 21 months, nine(75%) patients are alive. OS at
three years was 64%�Three patients were died after transplant, two from
relapse and one from treatment related complication. Acute GvHD grades I-II
occurred in eight patients and grades III-IV in two patients. Eight out of ten
patients with acute GvHD are currently alive and free of disease. Five of them
developed chronic GvHD(4 limited, 1 extensive). One patients suffering from
acute GvHD grade IV died due to treatment-related complications. One patient
who suffering from acute GvHD grade I relapsed after decay of GvHD symp-
tom. Eleven patients had suffered from CMV viremia in the first three months
after transplant. And two of them gradually evolved into viral haemorrhagic cys-
titis. One patient suffered from aspergillus pneumonia while another two suf-
fered from bacterial pneumonia. But, there was no patient dying from infectious
complications. 
Summary / Conclusion: Conditioning with ATG, TBI, CTX or VP16 is a feasi-
ble and effective alternative for patients with relapsed or high-risk T cell lym-
phomas.

B1701
HEMATOPOIETIC CELL TRANSPLANT CO-MORBIDITY INDEX IN DIFFUSE
LARGE B-CELL LYMPHOMA: SINGLE EXPERIENCE
G Catania1*, F Monaco2, M Corsetti2, F Zallio3, S Tamiazzo3, M Pini1, B Anna3,
D Pietrasanta2, L Depaoli3, A Levis3, F Salvia2
1Ematologia, Ospedale SS Antonio e Biagio e Cesare Arrigo, 2Ematologia, SS.
Antonio e Biagio e Cesare Arrigo, 3Ematologia, Ospedale SS. Antonio e Bia-
gio e Cesare Arrigo, Alessandria, Italy

Background: Diffuse large B-cell lymphoma (DLBCL) is the most common
lymphoid malignancy in adults in western countries. The combination of anti-
CD20 monoclonal antibody rituximab and CHOP chemotherapy every 14 or 21
days, is the standard treatment for DLBCL patients. The high-dose chemother-
apy supported by autologous stem cell transplantation (HDC / ASCT) is recom-
mended in young relapsed patients or in patients who have not achieved a
complete remission (CR) after first-line chemotherapy. 
The International Prognostic Index (IPI) end the revised version in the post-rit-
uximab era (R-IPI) are the benchmarks of prognosis DLBCL. However, this
system does not evaluate the comorbidities, that can influence the outcome of
HDC.
Aims: The hematopoietic cell transplantation-specific comorbidity index (HCT-
CI) was developed to assess the pretransplant comorbidities that may predict
nonrelapsae mortality (NRM) and overall survival (OS) in patients undergoing
allogeneic bone marrow transplantation.
Methods: We conducted an analysis on the prognostic role of HCT-CI on a
group of DLBCL patients submitted to BEAM-conditioned ASCT for relapse or
refractory disease to first line chemotherapy from 2001 to 2012. According to
HCT-CI patients were classified as: low risk (no comorbidity), intermediate risk
(1-2) and high risk (= or> 3). Furthermore, we considered as potential con-
founding prognostic factors both the pre-ASCT status and sex. OS and NRM
were evaluated by Kaplan-Meier method.
Results: 57 patients were considered. The median age of the patient popola-

tion was 53 years (range 20-71 years) and 31 (54 %) were male. HCT-CI was
0 in 17 (30 %), 1-2 in 31 (54%), and ≥ 3 in 9(16%). The pre-ASCT status was:
progressive disease 16% , partial response 39%, and complete response in 45
%. The median follow-up time was 36 months (2-145 months). At 60 months
the OS was 72 % and NRM was 6 %. The OS by HCT-CI was: low risk 90%,
intermediate risk 59%, high risk 89% respectively (P<0.05). The OS was 72%
both in men and women group. The OS according to pre-ASCT status was: 33%
in progressive disease, 69 % in partial response and 90 % in complete response
(P<0.05). The NRM by HCT-CI was: 0 % in low risk, 12 % in intermediate risk
and 0% in high risk (P>0.05). The NRM was 8 % in men and 4% in women. The
NRM by pre-ASCT status was: 11% in progressive disease, 5% in partial
response and 3 % in complete response (P>0.05).
Summary / Conclusion: Our retrospective study confirms that pre-ASCT sta-
tus has an important prognostic role. In this group aren’t able showing a signif-
icant role of HCT-CI. This is possibly due to the low number of patients and the
low number of events. An evaluation a larger number of patients is needed.

B1702
CAPILLARY LEAK SYNDROME IN HAEMATOLOGICAL PATIENTS: MAN-
AGEMENT AND TREATMENT RETROSPECTIVE EVALUATION
M Postorino1*, R Rossi2, A Zizzari3, F Marchesi4, I Provenzano1, L Franceschi-
ni1, L Pupo1, M Rizzo1, L Gianni’1, S Gumenyuk1, G De Santis1, D Renzi4, G
Guiducci1, E Fiorelli3, F Coniglione2, R Puliti2, A Berrini2, MmDauri2
1Haematology, 2Anesthesiology, 3SIMT, Policlinico Tor Vergata, 4Haematology,
Campus Biomedico, Rome, Italy

Background: Capillary leak syndrome (CLS) is an uncommon (< 10%) early
complication of hematopoietic stem cell transplantation (HSCT) or intensive
chemotherapy caused by the injury of the cytokines against the vascular
endothelium, with loss of sodium, albumin and fluids into the interstitial space.
The clinical features of CLS are: weight gain (>4% in 24h), generalized ede-
ma, hypotension and renal insufficiency of pre-renal origin. The CLS is related
to a high risk of mortality due to frequent progression towards the multiorgan
failure.
Aims: In order to treat early this syndrome, we designed a prospective proto-
col: all patients undergoing autologous or allogeneic HSCT or intensive
chemotherapy for acute leukemia or bulky lymphoma. 
Methods: From January 2004 to January 2013, 12 patients met the diagnos-
tic criteria for CLS (HSCT: allogeneic n=2, autologous n=3; bulky NHL: n= 3;
AML: n=3; AITL: n=1). All patients were monitored every 6 hours for weight, arte-
rial pressure and fluid balance until 16 days after the end of intensive
chemotherapy or pre-transplant conditioning. In presence of > 2% weight gain
and/or 1000 cc positive fluid balance at 6 h, furosemide was given at dose of
0.4 mg/kg. After 1 hour, if patient didn’t respond to furosemide, 100 cc of 18 %
mannitolo and after 30 minutes 125 mg of furosemide were administered. In
case of a persisting negative response, we began CLS therapy consisting of
dopamine (4ug/kg/min), prednisolone (1 gm/kg) and furosemide (250 mg by
continuous infusion ) for 24 hours. The day after, if the response to therapy was
positive,the pt continued the same therapy until the normalization of clinical
parameters; in the other case we began the continuous hemofiltration until the
normalization of clinical parameters.
Results: The 5 transplanted patients responded to the treatment with dopamine
and prednisolone (PDN) with resolution of all symptoms within 24 hours. Two
of 3 chronic myeloid leukemia (AML) patients and only one with angioim-
munoblastic T-cell lymphoma (AITL) not responding to dopamine and PDN
underwent hemofiltration within 24 hours with complete resolution of symptoms
after a median time of 72 hours (range 48-96 h). One patient affected by LNH,
currently hospitalized in the intensive care unit, seems respond to
dopamine/prednisolone treatment and probably not need hemofiltration. Instead
the other 3 patients (2 LNH and 1 AML), not responding to the first line thera-
py, for clinical and logistic reasons, underwent hemofiltration later than 24 h: all
3 patients progressed towards the MOF and died.
Summary / Conclusion: Altought limited to a small number of cases, from our
experience we can draw the preliminary conclusion that our protocol seems to
be effective 1) in monitoring patients at risk for developing CLS and 2) in per-
mitting an early diagnosis and treatment of CLS. Furthermore, our study sug-
gests that hemofiltration within 24 hours could be a crucial intervention for
patients not responding to the first line therapy.

B1703
ZARZIO PLUS CHEMOTHERAPY AS PERIPHERAL BLOOD STEM CELL
MOBILIZATION STRATEGY IN PATIENTS WITH HEMATOLOGICAL DIS-
EASES CANDIDATED TO AUTOLOGOUS STEM CELL TRANSPLANTA-
TION
V Pavone1*, M Morciano1, A Mele1, F Mariapaola1, C Daniela1, G Greco1, S
Sibilla1, R De Francesco1, B Rossini1, C De Risi1, A Ostuni1
1Department Of Haematology And Trasfusion Medicine, Hospital C G Panico,
Tricase, Italy

Background: Biosimilar granulocyte colony-stimulating factor (G-CSF) has
been recently approved for mobilization of peripheral blood stem cell (PBSC).
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Various recent reports describe a comparable efficacy as original G-CSF with
a significant reduction of costs. 

Aims: In this study we assessed safety and efficacy of Zarzio (Zarzio® San-
doz Biopharmaceuticals) in order to mobilize PBSC in patients (pts) with hema-
tological malignancies and to ensure an optimal engrafment capability. 
Methods: From June 2011 to December 2012, a cohort of 44 pts was studied.
All pts received disease specific chemotherapy plus Zarzio at a dose of 5µg/kg
body weight twice daily. Programmed CD34+ cells target dose was 4x106/kg
for pts with non-Hodgkin and Hodgkin Lymphomas, Leukemia and 6x106/kg for
Multiple Myeloma. Plerixafor was used in predicted poor mobilizer pts. Amicus
Fenwal separator was used in all leukapheresis procedures.

Results: Patients’ demographic characteristics are listed in table 1. Median
time of Zarzio administration was 8.2 days; 38 pts (86%) reached the target
dose to perform ASCT with an average number of apheresis of 1.45. Collec-
tion data are in table 2. Poor mobilization was documented in 13 pts (29%),
mainly of them received more than 3 chemotherapy regimens previously. Six
pts failed mobilization, two of them even after the administration of Plerixafor.
Among pts who have mobilized, 21 (55.3%) were submitted to high-dose
chemotherapy followed by autologous (18) or allogenic (3) PBSC infusion.
Median of CD34x106/kg infuse and viability were 4.3 x106/kg (0.8-6.2) and
75.3% (51.4-88.2), respectively. Engraftment occurred in all pts. The median
time to absolute nucleated cells >500 and to platelets >20 000 was 12 days (10-
23) and 14 (10-33) after CD34+ infusion, respectively.
Summary / Conclusion: Biosimilar G-CSF, such as Zarzio, may represent an
effective strategy for PBSC mobilization and collection after chemotherapy in
terms of CD34+ cell dose and timing of collection. A study of comparison will
be necessary to establish advantages in terms of cost.

B1704
FREQUENCY OF CHRONIC GRAFT VERSUS HOST DISEASE AND THE
FACTORS FOR DEVELOPMENT OF CHRONIC GRAFT VERSUS HOST
DISEASE
E Uzer1*, I Oner2, A Serin3, G Zararsız4, A Unal1, M Cetin1
1Haematology, 2Internal Medicine, Faculty of Medicine,University of Erciyes,
Kayseri, 3Gastroenterology, Faculty of Medicine,University of Ege, Izmir, 4Bio-
statistics, Faculty of Medicine,University of Erciyes, Kayseri, Turkey

Background: Graft Versus Host Disease (GvHD) is a most common compli-
cation after allogeneic haematopoietic stem cell transplantation (AHSCT).
Chronic GvHD (cGvHD) deteriorates quality of life.
Aims: To investigate frequency and factors related with development cGvHD.
Methods: A total of 100 patients who underwent AHCST in University of
Erciyes, Faculty of Medicine, Haematopoietic Stem Cell Transplantation Unit
were investigated, retrospectively. All transplantation procedures were per-
formed from fullmatch donor and Seattle regimen was used for GvHD preven-
tion. The frequency of cGvHD and factors related with development of cGvHD
including recipient age, donor age, recipient gender, donor gender, recipient-
donor gender match, blood group compatibility, amount of CD34+ given, con-
ditioning regimen and prior acute GvHD (aGvHD) were investigated.
Results: The diagnosis of the patients were as follows: acute leukemia in 67
patients (69.1%), aplastic anemia in 7(7.2%), non-Hodgkin lymphoma in
6(6.2%), other diseases in 17(17.5%) (Hodgkin lyphoma, myelofibrosis,
myelodysplastic syndrome, chronic myelogenous leukemia, chronic lymphocyt-
ic leukemia, paroxysmal nocturnal hemoglobinuria). 36 of patients were female
(36%) and 64 patients were male (64%). 57 (58.8%) of patients were given non
containing total body irradiation (TBI) conditioning regimen, 40(41.2%) of

patients were given total body irradiation (TBI). The mean age of 100 patients
was found 33.3 years (±11.04). The frequency of cGvHD was 26% (26 patient).
No statistically significant difference was determined among development of
cGvHD and patient age, diagnosis, recipient age, donor age, recipient gender,
donor gender, recipient-donor gender match, blood group compatibility, amount
of CD34+ given, conditioning regimen and prior aGvHD. The cGvHD percent-
age were 43.8% while female donor-female recipient, 11.8% while male donor-
female recipient, 35% while female donor-male recipient, 20% male donor
male recipient. It was seemed that the proportions were higher when donors
were female. However the differences between these proportions were not
found statistically significant (P=0,110).
Summary / Conclusion: Transplantation performed between female donor-
female recipient and female donor-male recipient may increase risk of cGvHD
development.

B1705
DEVELOPMENT OF A FAST PCR PROTOCOL ENABLING RAPID AND
HIGH QUALITY STR BASED CHIMERISM ANALYSIS AFTER ALLO-HSCT
H Liu1*, Q Niu1, F Wang1, W Teng1, Y Wang1, T Chunrong1
1Ludaopei Hematology & Oncology Center, Beijing, China

Background: Chimerism analysis based on microsatellite (STR) genotyping
is the standard method for donor cell engraftment monitoring after allogeneic
hematopoietic stem cell transplant (allo-HSCT). Traditional STR-PCR amplifi-
cation require approximately 3 to 3.5 hours, contributing a significant portion
of the time required in chimerism analysis. So the PCR amplification time is an
important rate-limiting aspect in clinical chimerism analysis and report. When
using conventional Taq polymerase, the PCR products often incomplete adeny-
lated due to DNA quality is not good enough or other reasons, thus sometimes
interfere with the STR genotyping and accurately calculation of chimeric pro-
portion.
Aims: We aimed to develop and validate a fast PCR protocol that enables rap-
id and high quality STR genotyping, and to shorten the chimeric analysis and
clinical report time.
Methods: Peripheral blood, bone marrow and fingernail samples were collect-
ed from healthy donors and patients. Simulate mixed chimerism samples with
different proportion of donor and recipient cells (1:2,1:4,1:8,1:16,
1:32,1:64,1:128) were prepared by white blood cell count and fold dilution. The
AB Identifiler Kit including primer set and STR allelic ladders for 15 STR loci
was used. Amplitaq Gold polymerase provided within the Identifiler kit and stan-
dard PCR cycling conditions were performed as control. Three newly bio-engi-
neer modified fast polymerase MyTaq, Phusion and Q5 were used with each
corresponding rapid cycling conditions. The amplification products were capil-
lary electrophorese detected by using AB3500XL, and STR genotyping and
chimerism as analyzed by using GeneMapper IDX software.
Results: All the four kinds of polymerase can be used for STR-PCR and geno-
typing. For the analysis of simulate mixed chimerism samples, the observation
value were all in good consistency with expectations values for all of the four
polymerase. . The STR-PCR cycling time for MyTaq, Phusion and Q5 were
about 30 minutes, considerably less than 3 hours when using Amplitaq Gold
polymerase. For the 3 kinds of fast polymerases, the Q5 polymerase showed
the best balanced amplification efficiency for all of the 15 STR loci. The ampli-
fication product of Phusion and Q5 polymerases don’t have the non-template
addition “A” tail due to lack of adenylate activity, thus theoretically completely
eliminated the problem of incomplete adenylation. But the corresponding allel-
ic ladders without “A” tail needed for STR genotyping, which must be special-
ly made. The MyTaq polymerase has extremely efficient of adenylate activity
and showed complete adenylation in all of 8 crude DNA samples extracted
from fingernail, actually fully resolved the problem of incomplete adenylation
when compared with Amplitaq Gold polymerase.
Summary / Conclusion: We developed a fast STR-PCR protocol using MyTaq
polymerase that enables rapid and high quality STR genotyping, decreased the
STR-PCR time from 3 hours to 30 minutes and resolved the problem of incom-
plete adenylation. It could significantly shorten the chimeric analysis and clin-
ical reports time.

B1706
THE EXPERIENCE OF PEDIATRIC ALLOGENEIC HEMATOPOIETIC STEM
CELL TRANSPLANTATION: RESULTS FROM A SINGLE CENTER AT MID-
DLE ANATOLIA, TURKEY
T Patıroğlu1*, M Karakukcu1, E Unal 1, F Mutlu1, B Isık1, E Yılmaz1, B Isık1, M
Ozdemir1
1Pediatric Hematology, Erciyes University Medical Faculty, Kayseri, Turkey

Background: HLA matching plays a major role in determining the outcome of
the hematopoetic stem cell transplantation (HSCT). An optimal donor for an
allogeneic HSCT is genotypically HLA identical sibling of the patient. If the
patient has no siblings, an extended family typing may identify HLA phenotyp-
ically matched relatives. Such donors usually share on haplotype with the
patient and another one is matched or partially matched with the patient.
Aims: We would like to share our allogeneic HSCT experince at Pediatric
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HSCT unit of Erciyes University.
Methods: Clinical and laboratary finding of our cohort is revisited
Results: During the last 2 years 35 allogeneic HSCT were performed in our clin-
ic. Out of 35 patients, 10 with aplastic anemia (3 of them Fanconi), 6 were with
thalassemia, 5 with AML, 4 with ALL, 2 with mucopolysaccaridosis type-I, 2
with familial hemophagocytic lymphohistiocytosis, 2 with CML, 2 with primary
immune deficiency (1 ADA deficiency, 1 CD4 lymphopenia associated with
NHL), 1 with Griscelli syndrome, 1 with relapsed Hodgkin’s disease, respective-
ly.Three of 35 HSCT were sibling umbilical cord blood transplantation, 3 hap-
loidenitical transplantation (1 from mother, 2 from father), 1 unrelated donor with
1 mismatch allel of HLA-A. Related donors were one mother, one aunt, three
fathers, and 22 siblings respectively. However, each of the two sibling donors
had 1 mismatch allel of HLA-DR. All of patients except one transplanted from
unrelated donor had myeloid engraftment at the median days of 18 (range: 12-
35) and platelet engraftment at the median days of 32 (range: 20-51). In 4
patients mixed chimerism was detected in early period of HSCT but was soon
followed by full donor chimerism. The patient with relapsed ALL and graft fail-
ure underwent alfa-beta T cell depleted haploidentical HSCT from father two
months after the first unrelated HSCT. Although a patient with Griscelli syn-
drome died because of pneumonia, all the others survived. 
Summary / Conclusion: In conclusion, we observed that allogeneic HSCT is
a good substitution for relapsed hemato-oncological malignancies. Alfa-beta T
cell depleted haploidentical can be a suitable source for patients with high risks.

B1707
THE FEASIBILITY OF ALLOGENEIC STEM-CELL TRANSPLANTATION IN
THERAPY RELATED MYELOID NEOPLASMS: A RETROSPECTIVE ANALY-
SIS OF A SINGLE CENTRE EXPERIENCE 
BVannata1*, L Laurenti1, N Piccirillo1, F Sorà 1, P Chiusolo1, J Bajer2, M Voso1,
G Leone1, S Sica1
1Hematology, 2Università Cattolica del Sacro Cuore di Roma, Roma, Italy

Background: Therapy-related myeloid neoplasms (t-MN) include, according to
the 2008 WHO classification, acute myeloid leukemia (t-AML), myelodisplastic
syndrome (t-MDS) and myelodysplastic/myeloproliferative neoplasms occurring
after chemo- and/or radiotherapy administered to treat a previous neoplasm or
a non-neoplastic disorder. t-MN display a 5-year overall survival (OS) of less
than 10%, worse than the de novo counterpart. The only curative option in suit-
able patients (pts) is allogeneic stem cell transplantation (aSCT). Literature
data demonstrate an emerging role for hypomethylating agents instead of
chemotherapy as a bridge to aSCT in de novo MDS and low-blast count AML,
but scanty data is available for t-MN. 
Aims: Our retrospective study has the purpose to analyse the feasibility of
aSCT in t-MN, which are characterized by unfavourable clinical and biological
prognostic features and to investigate the role of induction therapy before aSCT.
Methods: Our analysis includes 18 t-MN pts (11 females, 7 males) of a medi-
an age of 52.5 years (range 29-64), observed at our Hematology Department,
who underwent aSCT between September 1999 and June 2012. All pts were
treated for a primary neoplasm with chemo- and/or radiotherapy (median 2
lines of treatment). Primary neoplasms consisted of 7 hematologic malignan-
cies (2 B-CLL/SLL, 1 low-grade NHL, 3 DLBCL, 1 HL) and 11 solid tumors,
mainly breast cancer (8/11). The median time from the first treatment to t-MN
was 33 months (range, 12-144 months). Eight pts had a t-AML, 9 t-MDS and 1
Ph+ t-ALL. Karyotype was available for 15/18 patients: 5 had a normal kary-
otype, 2 abnormalities of chromosome7, 2 complex karyotypes, 1 mono-
somy16/+13, 1 del(11)(q14;q23), 1 t(9;22), 1 t(9;16), 1 del(20) and 1 was
hypodiploid. Median hematopoietic cell transplantation-comorbidity index (HCT-
CI) was 3 (range 3-5), 7/18 pts had an HCT-CI >3. Fourteen pts received an
induction treatment before aSCT, consisting of chemotherapy (10 pts) , 5-azac-
itidine (3 pts), or both (1 pt). Six pts (33.3%) were in complete remission (CR)
at the time of aSCT. The conditioning regimen was myeloablative (MA) in 27.7%
of pts (BuCy2). GVHD prophylaxis included cyclosporine, Methotrexate and
MMF. All 10 pts receiving matched unrelated donor (MUD) aSCT were treated
with additional immunosuppressive therapy.
Results: Three pts died within one month after aSCT (16.6%). Early deaths
were attributable to infectious complications and acute GVHD. In 15 pts surviv-
ing at least 100 days after aSCT the response rate was 80%. Two pts relapsed
at 6 and 12 months after aSCT, respectively, and both died with active disease,
similar to two pts with refractory disease. Five pts died due to infectious com-
plications (4/15) and GVHD (1/15) later than 100 days post-aSCT, respective-
ly. At a median follow-up of 20.5 months from the diagnosis (range 9-149), 6
pts are alive in cCR (33.3 %). When analysing OS only status at transplant
(responders, refractory and untreated) resulted significant (P=0.03), while oth-
er factors, as  cytogenetic risk, conditioning regimen, source of stem cell, type
of primary neoplasia, number of previous lines of therapy, disease status at
aSCT did not play a significant role.
Summary / Conclusion: Our study confirm that aSCT is the only curative
option in t-MN, although a better patient selection may reduce early transplant
mortality. Of note, our data show that 60% of pts who underwent transplant in
CR or were previously untreated for t-MN are alive and in CR at median of 102
months (range, 16-132 months).

B1708
G-CSF BIOSIMILAR (ZARZIO®) MOBILIZATION FOR AUTOLOGOUS STEM
CELL TRANSPLANTATION IN PATIENTS WITH HEMATOLOGICAL MALIG-
NANCIES
A Zabalza1*, P Anton1,M Antelo1, S Zalba1, M Aznar1, E Vicente1, I Aoiz1, E
Olavarria1
1Hematology, Complejo Hospitalario de Navarra, Pamplona, Spain

Background: Recently, a new G-CSF biosimilar (Bio-filgastrim, Zarzio®, San-
doz) has been approved by the European Medicines Agency for autologous
PBSC mobilization. However, this authorization was based on comparable safe-
ty and efficacy to the reference product (Neupogen®) in the management of
chemotherapy-induced neutropenia, with no data available regarding PBSC
mobilization in patients with Hematological Malignancies.
Aims: Since 2011, Zarzio® has been approved in our institution for all author-
ized indications including PBSC mobilization in autologous SCT. A total of 36
patients mobilized with bio-filgastrim were included in this retrospective study,
and were compared with the previous 36 patients mobilized with reference fil-
gastrim.
Methods: Neupogen® was given at a dose of 10 μg/kg/day while Zarzio® was
given at a dose of 5 or 10 μg /kg/day (depending on the CD34 target). Both were
given during 5 or 6 days with the first apheresis scheduled for day 5. The tar-
get CD34+ cell dose was 2 x 106/kg recipient body weight in Lymphomas and
4 x 106/Kg in Myelomas.
Results: Median age was 57 years (range 19 - 72). The median duration of G-
CSF treatment was 5 days (5-6) and the median number of apheresis was 1
(1-3) in both groups equally. Zarzio® seemed to have been well tolerated with
no long-term adverse events reported in our series. Side effects included mild
bone/muscle pain in both groups. There were no significant differences in mobi-
lization outcomes between groups receiving the bio-filgastrim or reference fil-
gastrim. The median number of circulating CD34+/L at day 5 was 41.4x109

(range 3.2 - 256.5) and 19.6 x 109 (range 1.8 - 119.1) respectively (P=0.01).
The median number of CD34+/kg was 4.64 x 106 (2.04 -13.42) and 3.38 x 106

(1.04 -10.98) in both groups (P=ns). All 36 patients (100%) in the bio-filgastrim
group achieved the target CD34 cell dose compared to 28/36 (78%) patients
in the control group (P<0.001). To date, 26 patients mobilized with bio-filgastrim
and 27 with reference filgastrim, have undergone autologous SCT. All patients
engrafted within a median of 13 days (10 - 19) for the bio-filgastrim group and
11 days (10-17) for the control group. Platelet engraftment was at 19 and 18
days respectively.
Summary / Conclusion: In our group of patients, our findings suggest that
Zarzio® is well tolerated and safe when compared with Neupogen® for PBSC
mobilization before autologous SCT in patients with Hematological Malignan-
cies. However, further studies are required to assess longer-term safety of G-
CSF biosimilars.

B1709
G-SCF-ASSOCIATED ADVERSE EVENTS IN PATIENTS WITH MULTIPLE
MYELOMA DURING STEM CELL MOBILIZATION
M Nareyko1*, O Pokrovskaya1, L Mendeleeva1, I Galtseva1, I Kostina1, E
Parovichnikova1, V Savchenko1
1National Research Center for Hematology, Moscow, Russian Federation

Background: High-dose chemotherapy followed by autologous stem cell trans-
plantation is the standard care for multiple myeloma (MM) patients fit enough
to undergo the procedure. Granulocyte colony-stimulating factor (G-CSF) alone
or combined with cyclophosphomide is commonly used to mobilize blood pro-
genitor stem cells to support high-dose therapy with melphalan.
Aims: To define G-CSF-associated adverse events in pts with MM during stem
cell mobilization. Also we present here a 60 y.o. male patient with MM who
developed a rare complication - acute exacerbation of gout during stem cell
mobilization.
Methods: We have analyzed adverse events during stem cell mobilization in
198 pts with MM treated in our center from November 2000 to February 2013.
There were 105 male, and 93 female, median age 52,5 (range 26-68). In mobi-
lization procedure pts received CY 4-6 g/m2 followed by daily administration of
G-CSF 5 mcg/kg or G-CSF 10 mcg/kg alone.
Results: The most common G-SCF-associated adverse events were bone
pain (46%), myalgia (32%), low-grade pyrexia (24%) and vascular events
(8,3%). One pt developed ischemic stroke on the third day of G-CSF adminis-
tration due to thrombosis of medial cerebral artery. 4 pts (2%) had a previous
history of gout and only 1 pt developed acute exacerbation of gout during stem
cell mobilization. A 60 y.o. man was diagnosed with MM Bence-Jones lambda
in June 2012. At the time of diagnosis blood chemistry analysis revealed
increased level of uric acid (up to 495 mkmol/l). The pt was treated with 7 cycles
of bortezomib+cyclophosphomide+dexamethasone (VCD) and after induction
therapy achieved very good partial response. After the 1 VCD cycle the first
episode of gouty arthritis had appeared. Pain and swelling developed at the 1st

left metatarsophalangeal joint. The pt received allopurinol and non-steroidal
anti-inflammatory drugs with success. During stem cell mobilization marked
swelling of both feet developed on the second day of G-CSF administration. On
examination his feet were red, swollen and sharply painful. He had had high-
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grade pyrexia for 5 days. Deep vein thrombosis and sepsis were excluded. X-
rays of feet revealed minor osteoarthritic changes at the 1st metatarsopha-
langeal joint of both feet but no chondrocalcinosis. During this period increased
levels of uric acid had never been registered. Therapy with non-steroidal anti-
inflammatory drugs and allopurinol was prescribed again. General relief of
symptoms of gouty arthritis was registered on day 10 of the therapy. Stem cells
were successfully collected and in February 2013 autologous stem cell trans-
plantation was performed.
Summary / Conclusion: Acute gout can manifest in context of normal uric acid
levels, precipitated by several factors such as dehydration, diet, trauma and
drugs. Gout should enter the differential of acute joint pain in pts receiving G-
CSF for stem cell mobilization. 

B1710
PEG-FILGRASTIM AFTER AUTOLOGOUS PERIPHERAL BLOOD STEM
CELL TRANSPLANTATION: A SINGLE-CENTRE EXPERIENCE
F Grimaldi1*, E Madonna1, S Avilia1, F Pane1, A. Risitano1, G De Rosa1
1Hematology division, Federico II University, Napoli, Italy

Background: High – dose chemotherapy followed by autologous peripheral
blood stem cell transplantation (auto-PBSCT) is considered the standard of
care for patients affected by multiple myeloma or relapsing Hodgkin (HL) or Non
Hodgkin lymphoma (NHL) with chemosensitive disease. Severe pancytopenia
and subsequent febrile neutropenia are well recognized complications of autol-
ogous-PBSCT: therefore recombinant hematopoietic colony-stimulating fac-
tors (CSF) are currently used to accelerate cellular engraftment after stem cell
reinfusion.
Aims: Peg-filgrastim (Peg-G-CSF) is a long-acting pegylated form of filgras-
tim, that is commonly used after myelosuppressive chemotherapy as single
subcutaneous injection, with comparable effect to non Peg-G-CSF. Moreover,
several studies have shown activity of Peg-filgrastim on neutrophil recover
both after conventional chemotherapy and after auto-PBSCT. For these rea-
sons we performed a retrospective analysis of safety and efficacy of Peg-GCSF
in patients who received auto-PBSCT for NHL in our institution from April 2004
to January 2013.
Methods: Fifty-five patients (25 M; 30 F), with a median age of 45 years
(r.21–65), were treated with Auto-PBSCT for relapsed NHL. Conditioning
schemes used were: BEAM (BCNU 300 mg/m2 day-6, Ara-C 400 mg/m2 day -
6→-3, VP-16 200 mg/m2 day -6→-3, Melphalan 140 mg/m2 day -2) in 28
patients, TEAM (Thiotepa 10 mg/Kg day-7) in 4 patients, FEAM (Fotemustine
150 mg/m2 day -8, -7) in 4 patients and BTM (BCNU 300 mg/m2 day-6,
ThioTepa 150 mg/m2 day-5→-3, Melphalan 140 mg/m2 day-2) in 19 patients.
All patients received Peg-G-CSF as a single subcutaneous injection at day +1
after stem cell reinfusion. Antimicrobial prophylaxis consisted of levofloxacin
500 mg once daily and fluconazole 400 mg once daily from the first day of
chemotherapy; antiviral prophylaxis consisted of acyclovir 5 mg/kg from day +1
and a single infusion of immunoglobulin at a dose of 500 mg/kg on day+1.
Neutropenic fever was defined as a temperature >38° on 2 consecutive read-
ings or >38,5° on a single reading. Empirical antibiotic therapy, red blood cell
and platelet transfusions were given according to our institutional guidelines.
The recovery of platelets (PLTs) and neutrophils (ANC) was considered if supe-
rior to 1x103/mmc and 20x103/mmc, respectively,on two consecutive determi-
nations.
Results: The median time to ANC recovery was 10 days (5–13) and to PLTs
engrafment was 13,5 days (4–48); 2 units was the median number of PLT or
blood cell transfusions per patient (r.1-10 and 1–5, respectively). Neutropenic
fever was observed in 20 patients, and bloodstream infection was document-
ed in 5 of them (3 Gram+/ 2 Gram-). The median number of days of fever
was2,5 (r.1–7), with a median time of intravenous antibiotic therapy of 10,5
days (3-21). Two patients died within 100 days from Auto-PBSCT (1 for pul-
monary embolism and 1 for blood sepsis due to E. Coli). Oral mucositis was
observed in 6 patients, while gastrointestinal mucositis was observed in 24
patients. The median time of hospitalization was of 18 days (r.15-30).
Summary / Conclusion: In our hands, Peg-G-CSF was safe and effective in
the management of post auto-PBSCT neutropenia. We did not observe
increased incidence of infectious episodes or delayed ANC recovery compared
to literature references. However, prospective randomized trials comparing
pegylated vs non pegylated G-CSF are needed to finally asses which form of
G-CSF should be used in this particular setting of patients.

B1711
AML WITH MYELODYSPLASIA RELATED CHANGES: IMPACT OF CYTO-
GENETIC ABNORMALITIES ON TRANSPLANT OUTCOME 
M Calbacho1*, S Gómez-Rojas2, M Blanchard2, A Vallés2, P Herrera2, J Gar-
cía-Gutiérrez2, J López-Jiménez2
1Hospital Ramón y Cajal, Madrid, Spain, 2Hematology, Hospital Ramón y Cajal,
Madrid, Spain

Background: Acute myeloid leukaemia with myelodysplatic features (MRC-
AML) is a 2008 WHO classification new category which includes both acute
myeloid leukemias with morphological features of myelodysplasia and those

with a prior history of myelodysplastic syndrome. Compared to other AML types,
MRC-AML has a lower rate of complete remission and a poor prognosis. Asso-
ciation with high risk cytogenetic abnormalities seems more significantly relat-
ed to poor outcome than myelodysplastic features. Role of cytogenetic abnor-
malities on transplant outcome is not established for MCR-AML patients.
Aims: We report a single centre retrospective analysis of 17 patients who
received a stem cell transplant for MRC-AML from 2000 to 2012.
Methods: Male/Female ratio: 13/4. Median age at transplant: 43 years. Type
of transplant: autologous: 4/17(24%), allogeneic: 13/17(76%). Donor: sibling:
53,8% (7/13), matched unrelated: 46,2% (6/13)  Cytogenetic data: normal: 7
(41%), abnormal: 8 (47%), not available: 2 (12%). Abnormalities: del 5q (3),
t(2;3) (1), t(3;11) (1), del Y (1), complex karyotype (1), t(6;19) (1). Patients with
del5, del7, t (6;9), complex kariotype, t (2;3) and t (3;11) were assigned to the
High Risk group (HR) whereas Standard Risk group (SR) included normal kar-
iotype and del Y. Both groups were comparable except in the type of transplant:
all HR patients received alloSCT, meanwhile half SR patients received an
alloSCT and the other 50% an autoSCT.
Results: Patients without available cytogenetic analysis were excluded. HR
group: 7 (46.6%); SR group: 8 (53.3%). Median follow up from SCT: 8 months
(2-96 ). OS at Day 100 was 70.5% for HR and 62.5% for SR (P=0, 71). Medi-
an PFS was 9 months.  To date, only 35% remain alive. In HR 2 of 7 patients
are alive, 1 with relapsed disease and other in complete remission, both with
a follow up of 5 months. In the SR group 4 of 8 patients are alive and with no
evidence of disease progression: 2 received allogeneic SCT (follow up of 16
and 7 months) and 2 received an autologous SCT (follow up of 71 and 9
months). Global relapse rate was 13%.
Summary / Conclusion: Cytogenetic abnormalities are one of the most impor-
tant prognostic factors in MRC-AML. Our review suggests that cytogenetic risk
is crucial for a transplant satisfactory result. Outcome in HR cytogenetic
patients, even treated with alloSCT, remains dismal. Autologous transplant
could be a therapeutic approach in selected MRC-AML with favorable cytoge-
netic.

B1712
G-CSF BIOSIMILAR (ZARZIO®) STEM CELL MOBILIZATION IN SIBLING
HEALTTHY DONORS 
M Antelo1*, A Zabalza1, P Anton1, S Zalba1, M Aznar1, E Vicente1, I Aoiz1, E
Olavarria1
1Hematology, Complejo Hospitalario de Navarra, Pamplona, Spain

Background: G-CSF mobilized peripheral blood stem cells (PBPC) have
became the major source of hematopoietic stem cells for transplantation.
Recently, a new G-CSF biosimilar (Bio-filgastrim, Zarzio®, Sandoz) has been
approved by the European Medicines Agency for autologous and allogeneic
PBSC mobilization. However, this authorization was based on comparable
safety and efficacy to the reference filgastrim, (Neupogen®, Amgen) in the
management of chemotherapy-induced neutropenia, with no data available
regarding PBPC mobilization in healthy donors.
Aims: We present our experience with 9 HLA-identical sibling donors mobilized
with Bio-filgastrim that were compared with the previous 9 donors mobilized
with filgastrim. Both drugs were given at a dose of 5µg/kg/day for 4 or 5 days
with the first apheresis performed on day 5. The target CD34+ cell dose was
5 x 106/kg recipient body weight.
Methods: Both drugs were given at a dose of 5µg/kg/day for 4 or 5 days with
the first apheresis performed on day 5. The target CD34+ cell dose was 5 x
106/kg recipient body weight.
Results: Donor median age was 48 years (range 17 - 77). Median duration of
G-CSF treatment was 5 days (5-6) and the median number of apheresis was
1 (1-2) in both groups. Side effects included mild bone/muscle pain all patients
with no differences between the 2 groups. No immediate serious adverse
effects were detected in either group. Bio-filgastrim seemed to have been well
tolerated with no long-term adverse events reported.
There were no significant differences in mobilization outcomes between groups
receiving the biosimilar or reference filgastrim. The median number of circulat-
ing CD34+ cells at day 5 was 69.09 x 109/L (24- 114) and 75.2 x 109/L (42.3-
146.4) respectively. No mobilization failure was observed in either group. The
median number of CD34+ cells/kg harvested was 6.8 x 106 (4-9.2) and 8.5 x
106 (6-14.3) respectively (P=0.12). Seven patients have received PBSC mobi-
lized with bio-filgastrim with no significant side-effects during the infusion. All
patients engrafted at a median of 23 days (18 - 28) for the bio-filgastrim group
compared with 19 days (12-28) for the reference filgastrim group (P=0.11).
Platelets engraftment occurred at 26 and 24 days respectively.
Summary / Conclusion: Our findings suggest that Zarzio® is well tolerated
and safe as compared with Neupogen® for PBSC mobilization of HLA-Identi-
cal siblings before allogeneic SCT. Given the similar effectiveness and their
reduced costs, G-CSF biosimilars may represent a cost-effective alternative for
PBSC mobilization. However, further studies are required to assess longer-term
safety of G-CSF biosimilars.
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B1713
CLINICAL AND LABORATORIAL CHARACTERISTICS PREMOBILIZATION,
DURING THE HARVEST AND IN RELATION WITH THE AUTOLOGOUS
STEM CELL TRANSPLANTATION OF ALL PATIENTS MOBILIZED USING
PLERIXAFOR IN OUR CENTRE
I Orden1*, J Lozano1
1Hematología y Hemoterapia, Hospital Universitario Miguel Servet de
Zaragoza, Zaragoza, Spain

Background: Plerixafor (AMD3100, Mozobil®) is a CXCR4 antagonist, recep-
tor in the hematopoietic stem cells and its block releases them into the periph-
eral blood circulation. Plerixafor is the last drug in the list of movilizing agents
and has been approved for steady-state mobilization with G-CSF for patients
with high risk of mobilization failure.
Aims: Analyze the clinical and laboratorial characteristics before the mobiliza-
tion and during the autologous hematopoietic stem cell transplantation
(autoHSCT), and those in relation with the harvest in all patients mobilized
using Plerixafor in our hospital.
Methods: Observational and retrospective study of the patients have been
mobilized with Plerixafor in our centre (n=14). We have revised the medical
notes of all these patients assessing these parameters: underlying hematolog-
ical disease, premobilization factors associated with risk of mobilization failure
(previous failure, advanced age, bone marrow infiltration by tumor cells, previ-
ous chemotherapy with Fludarabine, Melphalan or Lenalidomide, extensive
radiotherapy to bone marrow sites and thrombocytopenia), time drug was
administered, number of doses, adverse effects, total CD34 cells collected and
amount after using Plerixafor, CD34 cells collected by apheresis session after
G-CSF alone and after Plerixafor, complications during the product infusion in
patients undergoing autoHSCT, time to platelet engraftment and discharge day. 
Mobilization regimen with G-CSF alone was 20 /kg daily. Plerixafor was admin-
istered at the standard dose of 0.24 mg/kg at 12±2 h before apheresis and
concurrently with G-CSF.
Results: The underlying hematological disease was NHL (n=3), HD (n=4) and
MM (n=7). Eleven (78%) showed premobilization factors associated with risk
of mobilization failure. The total number of apheresis cycles after Plerixafor
was 17 because three patients needed two apheresis cycles to collect the
CD34 /kg goal. The time when this drug was administered was pre-emptive
treatment in first apheresis (n=6), rescue during first apheresis (n=3), pre-emp-
tive in second apheresis (n=7), and rescue during second apheresis (n=1). The
average number of Plerixafor doses per apheresis cycle was 1.7 (range: 1-3).
Only two administrations (11%) produced adverse effects and both were slight.
The median CD34/kg collected in all apheresis sessions, including mobilization
with G-CSF alone, was 1.9 (0.3-8.1). The median amount of CD34 cells per
apheresis cycle collected after Plerixafor was 94% (47-100). Using G-CSF
alone the median of CD34 per apheresis session was 0.3 (0.05-0.7) and after
Plerixafor use 0.8 (0.3-8.1). One patient (7%) didn’t get enough product to go
to autoHSCT. In patients (n=12) undergoing autoHSCT nine (75%) suffered
from complications during the product infusion, six (66%) were slight and three
(33%) mild. The median time to platelet engraftment was 13 days after infusion
(10-29), and the median time to the discharge was 17 days (14-31). One patient
died during the autoHSCT and so these data are not avalaible.
Summary / Conclusion: Plerixafor is an effective and safety drug to mobilize
patients with high risk of mobilization failure or after previous mobilization fail-
ure with any regimen. The amount of CD34 cells collected in this kind of patients
after Plerixafor undergo the same volume leukapheresis seems to be higher
than G-CSF alone. In spite of the clinical characteristics of these patients the
engraftment and the discharge time doesn’t seem to be later after autoHSCT
compared to that patients mobilized with G-CSF alone althought no current
data are available.

B1714
INVESTIGATION ON THE VARIATION OF PERIPHERAL BLOOD CD34+
CELLS DURING THE HEMATOPOIETIC STEM CELL MOBILIZATION AND
ITS INFLUENCE ON THE COLLECTION: DATA ANALYSIS IN A CHINESE
POPULATION
Y Tan1, X Liu1, C Wang1, S Gao1*, W Li1
1Tumor center, Fisrt Hospital of Jilin University, changchun, China

Background: Effective mobilization and collection of hematopoietic stem cells
were the key factors in peripheral blood hematopoietic stem cell transplanta-
tion. The number of CD34+ cells number as well as mononuclear cells was the
usual indicator used to predict the acquisition effect and to seize the right time
of collection. But there were few reports about the variation of CD34+ cells
number during the course of the mobilization in Chinese population.
Aims: To investigate the variation of peripheral blood CD34+ cells during the
hematopoietic stem cell mobilization in Chinese population, and to determine
its influence on the collecting timing and acquisition effect.
Methods: 27 cases of peripheral blood hematopoietic stem cell mobilization
and collection from 2011 April to 2011 December were analyzed, including 13
autologous cases mobilized with chemotherapy combined with granulocyte
colony-stimulating factor (G-CSF) 10 µg· kg-1· d-1 , and 14 cases of healthy
donor mobilized with only G-SCF 7.5 µg· kg-1· d-1. Peripheral blood CD34+

cells count was monitored, and its correlation with the yield of mononuclear cells
(MNCs) and CD34+ cells were analyzed. Informed consent was obtained before
the start of the mobilization.
Results: 6.59±2.26×108/kg/recipients body weight MNCs and
4.38±2.47×106/kg/recipient body weight CD34+ cells were obtained in healthy
donor, 6.58±3.72×108/kg MNCs and 3.98±3.06×106/kg CD34+ cells were
obtained in autologous cases, there was only 1 failure in autologous cases. The
peak of peripheral blood CD34+ cells in autologous cases was appeared in
day 4 after the treatment of G-CSF, and in healthy donors the count of periph-
eral blood CD34+ cells on fifth day was still in ascendant phase. The percent-
age and absolute value of peripheral blood CD34+ cells were the only indica-
tors positive correlated with the CD34+ cells/kg in the collection products. The
cases ratio of CD34+ cells≥2×106/kg in the products of single collection was up
to 76%(16/21) in the cases with peripheral blood CD34+ cells absolute value
greater than 20/µL.
Summary / Conclusion: The peripheral blood CD34+ cells count was good
monitoring indicators in hematopoietic stem cell mobilization and collection,
CD34+ cell absolute value≥20/µl could be used as collection threshold.

B1715
LONG-TERM DISEASE-FREE SURVIVAL IN MANTLE CELL LYMPHOMA
(MCL) PATIENTS FOLLOWING REDUCED INTENSITY CONDITIONING
ALLOGENEIC HEMATOPOIETIC STEM CELL TRANSPLANTATION (RIC
ALLO-HSCT)
V Constantinou1, I Batsis1*, P Kaloyannidis1, D Mallouri1, E Yannaki1, M Iskas1,
I Sakellari1, A Anagnostopoulos1
1Hematology-BMT Unit, George Papanikolaou General Hospital, Thessaloni-
ki, Greece

Background: MCL represents an aggressive and difficult to cure disease. Cur-
rent practice for patients with chemosensitive MCL includes high-dose therapy
followed by autologous hematopoietic rescue (autologous HSCT). However, this
treatment modality does not offer long-term survival since the majority of
patients will experience a, very poor prognosis, relapse. Allogeneic HSCT
appears to be the only curative approach for MCL, however, this outcome is
being compromised by the greater risk of non-relapse mortality.
Aims: Given the limited evidence existing for the role of RIC allo-HSCT as con-
solidation therapy for MCL patients, we retrospectively analyzed the outcome
of RIC-HSCTs performed at our center, during 2001-2011, in 8 MCL patients.
RIC-HSCT was administered either as consolidation therapy in selected
patients in first complete remission (CR1) or in chemosensitive relapse, aim-
ing to provide the benefit of the reported, although still conflicting, graft versus
MCL (GvMCL) effect.
Methods: All patients (n=8) were males who presented with advanced disease
stage at diagnosis (stage IV, 8/8 / bone marrow involvement, 7/8). The median
age at diagnosis was 47.5 years (37-63). They all received multi-agent
chemotherapy as induction therapy and achieved complete remission (CR1).
They were transplanted at a median time from diagnosis 19.5 months (9-41),
in CR1(4/8) or CR2 (4/8). Two of the patients transplanted in CR2 had previ-
ously received autologous HSCT as consolidation therapy at CR1 and relapsed,
11 and 18 months post auto-HSCT. The median age at allo transplant was 48.5
years (40-64) and the median HCT comorbidity index (HCT-CI) 1 (0-1). All
patients received reduced intensity conditioning (fludarabine and cyclophos-
phamide) and they were grafted with peripheral blood stem cells (8/8) from sib-
ling (6/8) or matched unrelated donors (2/8) (MUD). Patients who had sibling
donors received cyclosporine + mycophenolate mofetil (MMF) as anti-graft ver-
sus host disease (GvHD) prophylaxis, whereas MUD recipients received
tacrolimus + MMF.
Results: With a median follow up of 74.5 months (15-122) after allo-HSCT,
none of these patients relapsed and 7/8 are alive (disease free survival and
overall survival 87.5%). The patient who died succumbed to, refractory to many
lines of therapy, chronic GvHD, 15 months post transplant (TRM 12.5%). Two
patients developed steroid-responsive acute GvHD (2/8), whereas all of them
developed extensive chronic GvHD (100%). In 4/7 alive patients, chronic GvHD
resolved after therapy, but three patients are still under immunosuppressive
therapy.
Summary / Conclusion: Despite the limited number of patients in this study,
our results suggest that RIC-HSCT is a potentially suitable treatment modality
for selected MCL patients with chemosensitive disease. Especially in young
patients in CR1 and with low HCT-CI, RIC-HCT could become the preferred
postremission consolidation therapy, since a strong GvMCL effect is implicat-
ed and the survival rates seem to override the rates of non relapse mortality.
Safer conclusions for the efficacy of RIC allo-HSCT in the treatment of MCL,
however, can be only drawn by large prospective randomized trials.

B1716
FOTEMUSTINE BASED PLATFORM AS CONDITIONING REGIMEN IN
RELAPSED NON HODGKIN’S LYMPHOMA PATIENTS ELIGIBLE FOR
AUTOLOGOUS STEM CELL TRANSPLANT
F Saltarelli1*, A Ferrari1, M Bianchi1, M Piedimonte1, V Naso1, R Porrini1, B
Veggia1, E Conte1, M Cox1, E Montefusco1
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1Hematology, S.Andrea Hospital, “Sapienza” University, Rome, Rome, Italy

Background: High dose chemotherapy followed by autologous stem cell trans-
plant (ASCT) represents currently the standard of treatment for patients with
relapsed/refractory and chemosensitive non Hodgkin’s lymphoma (NHL). 
Aims: The most used conditioning regimen in NHL is the carmustine contain-
ing protocol BEAM. Chemotherapy toxicity is associated with early and late
onset complications. Fotemustine is a third generation chloroethyl-nitrosurea
that in previous studies showed a better toxicity profile and good results in
terms of survival compared to carmustine.
Methods: In our study, we used a fotemustine based regimen as conditioning
pre ASCT in 6 patients with relapsed NHL. 3 patients were affected by aggres-
sive NHL and 3 patients were affected by follicular lymphoma. Salvage
chemotherapy was R-DHAP in 5 patients and R-IEV in 1 patient. After salvage
treatment 4 patients were in complete remission (CR) and 2 patients were in
partial remission (PR). All patients received FEAM regimen according to the fol-
lowing schedule: fotemustine 150 mg/m2 on days -7, -6, etoposide 200 mg/m2
and aracytin 400 mg/m2 on days -5, -4, -3, -2 and melphalan 140 mg/m2 on
day-1. In all patients CD34+ cells source was peripheral blood and the medi-
an number of infused cells per patient was 2.75 x 106 CD34+/Kg (range 2-5.5). 
Results: Median time to neutrophil recovery (>500 x 109/l) was of 8.5 days
(range 5-11), median platelets recovery (>20.000 x 109/l) was of 9 days (range
4-20).All patients required platelets support and 2 patients also received RBCs
infusions. 3 out of 6 patients experienced G3/G4 mucositis. Neutropenic fever
occurred in 5 patients due to bacterial sepsis. Median follow-up was 10.5
months (range 4-13). Transplant related mortality at 100 days was 0%. Current-
ly, 5 patients are in CR and 1 patient is in PR.
Summary / Conclusion: In our experience, fotemustine containing regimen
showed an acceptable acute toxicity profile. In all patients, hemopoietic engraft-
ment occured within the expected timing. Considering the short follow-up of our
study, FEAM efficacy in terms of long term outcome and survival will require a
longer observation to be evaluated.

B1717
EFFICACY AND TOXICITY OF BUMEL CONDITIONING REGIMEN IN
AUTOLOGOUS STEM CELL TRANSPLANTATION FOR MULTIPLE MYELO-
MA
I Lucea1*, M Tenorio1, I Saavedra1, N Revilla1, P Herrera1, M Blanchard1, V Gar-
cia-Gutierrez1, M Calbacho1, J Lopez-Jimenez1
1Hematology, Ramon y Cajal, Madrid, Spain

Background: Autologous stem cell transplantation (SCT) is still the standard
treatment for patients with multiple myeloma (MM) who are candidates for high
dose chemotherapy regimens. The classic conditioning regimen is Melphalan
200 mg/m2. The combination of Melphalan and oral Busulphan leads to
increased disease-free survival with the counterpart of a greater toxicity, being
sinusoidal obstruction syndrome (SOS) the most limiting complication. Intra-
venous Busulphan appears to maintain good responses whilst decreasing the
toxicity associated with the oral formulation. 
Aims: To evaluate the security of Busulphan-Melphalan (BUMEL) intravenous
combination as a conditioning regimen for autologous stem cell transplantation
(ASCT) in patients with multiple myeloma.
Methods: Conditioning regimen: BUMEL (Melphalan 140 mg/m2 day -2 plus
Busulphan 3.2 mg/Kg once daily days -5, -4 and -3). Patients: n=10. Average
age: 56 years (range 39-66). First ASCT: 1; second ASCT: 9. Status pre-ASCT:
complete remission (CR): 1 (10%), very good partial response (VGPR): 2
(20%), partial response (RP): 6 (60%), EE: 1 (10%). All of them received pegi-
lated G-CSF on day +5. Stem cells were obtained after G-CSF mobilization.
Average CD34+ cells: 2.24x106/Kg (range: 1.9-3.5).
Results: Neutrophil and platelet engraftment time were 11 (range: 10-13) and
13(range: 10-15) days respectively, with nil engraftment failures. TRM was 0%
and OS at 375 days was 100%. The regimen had good tolerability (table 1). The
only grade 3-4 toxicity found was mucositis which affected 3 patients (43%).
Other important complications included 2 proven IFI (29%). Average length of
hospitalization was 25 days (range: 16-44). Disease status evaluation at day
+90 in 8 patients showed: 2 CRs (pre-ASCT status was PR and VGPR), 4 CR
and 2 PR. 
Summary / Conclusions: BUMEL conditioning regimen with unique daily dose
of intravenous Busulphan was a safe option, even for patients submitted to a
second ASCT. Our experience agrees with the published literature data reveal-
ing an effective and poor toxicity regimen. However, overall survival evaluation
of BUMEL in prospective studies is still pending.

B1718
SALVAGE HEMATOPOIETIC STEM CELL TRANSPLANTATION WITHOUT
CONDITIONING REGIMEN FOLLOWED BY CYCLOPHOSPHAMIDE AND
MESENCHYMAL STEM CELLS (MSC) AS GRAFT-VERSUS-HOST DIS-
EASE (GVHD) PROPHYLAXIS
M Drokov1*, E Parovichnikova 2, L Kuzmina 1, G Galstian 3, E Urnova1, A Pavlo-
va1, G Klyasova4, V Savchenko1
1Bone Marrow Transplant Department, 2National Research Center for Hema-

tology, Moscow, Russian Federation, 3Intensive care unit, 4Microbiology depart-
ment, National Research Center for Hematology, Moscow, Russian Federation

Background: Sometimes in clinical practice we have to break the canonical
laws of HSCT regarding conditioning regimens, immunosupression protocols
and inclusion criteria (f.e., absence of full blow infections). Transplant related
mortality is strictly associated with these rules. But nowadays, new options
appeared (such as cyclophosphamide (CY) as single agent for GVHD prophy-
laxis: Luznik et al., 2010) allowing us to be more flexible and confident in crit-
ical decisions.
Aims: We report here a 51-years-old man in 1st molecular CR of acute myeloid
leukemia (AML) with t(8;21) who developed extremely severe and prolonged
bone marrow aplasia (WBC<0.05х109/L more than 25 days), confirmed by
threphanobiopsy, after consolidation with intermediate dose of Ara-C (1g/m2 bid
1-3 d) and Mitoxantrone (10 mg/m2 3-5 d) During that period he developed
poorly controlled invasive aspergillosis (treated with voriconazole and caspo-
fungin), Pseudomonas aeruginosa’s sepsis.
Despite severe infections as salvage-therapy, he was transplanted from his
HLA-identical sibling donor on day 30 after consolidation course. Bone marrow
was infused in intensive care unit where the patient was transferred due to
altered consciousness. There was no conditioning regimen and standard
immunosuppression during post transplant period, except CY given at dose 50
mg/kg on day +3 after HSCT.
Results: WBC recovered at day +19. On day +20, 1*106/kg of MSC were
infused for acute GVHD prophylaxis. At day +30 85% of donor chimerism was
detected in the bone marrow. His infection complications slowly regressed and
at day + 30 the patient had no fever.
At day +48 after BMT the patient developed aGVHD with skin and liver involve-
ment (stage 2). After initiation of cyclosporine A (CSA) all aGVHD signs fully
regressed. At day + 90 the patient was discharged from the hospital with full
donor chimerism.
Summary / Conclusion: So, our case demonstrates, that 1) HSCT without
conditioning regimen is possible if the patient has prolonged and profound
aplasia after chemotherapy; 2) only WBC recovery due to HSCT made it pos-
sible to control infection; 3) CY and MSC as sole GVHD prophylaxis can be very
effective in patients in whom standard immunosuppression is contraindicated.

B1719
CORD BLOOD TRANSPLANTATION FOLLOWING HAPLOIDENTICAL
DONOR LYMPHOCYTE INFUSION IN A CASE OF REFRACTORY T-CELL
ACUTE LYMPHOCYTIC LEUKEMIA; A NEW CONCEPT
H Yagasaki1*, M Kato1, H Shichino1, M Chin1, H Mugishima1
1Pediatrics, Nihon University, Tokyo, Japan

Background: Although a potent graft-versus-leukemia (GVL) effect is expect-
ed to work in haploidentical stem cell transplantation, fatal alloreactive compli-
cations such as graft-versus-host disease (GVHD) remain major obstacles in
such patients. In contrast, relapse is a major concern in patients who receive
cord blood transplantation (CBT).
Aims: To improve the outcome in chemo-refractory pediatric leukemia, we
developed a new method incorporating haploidentical donor lymphocyte infu-
sion (DLI) prior to CBT. The study was approved by the institution review board
of Nihon University Itabashi Hospital.Written informed consent was obtained for
parents of the patient in accordance with the Declaration of Helsinki. 
Methods: The patient was a 5-year-old boy with T-cell acute lymphocytic
leukemia who relapsed just before commencing maintenance therapy. He did
not respond to various types of chemotherapy, and thus, a potent GVL effect
was deemed necessary. Our new concept in the current study is to cause a
short-term pure GVL to eradicate the leukemic cells using haploidentical lym-
phocytes, and then replace them with less alloreactive cord blood. The first con-
ditioning step consisted of fludarabine (30 mg/m2/day, day -15 to -12), cytara-
bine (2 g/m2/day, day -15 to -12) and cyclophosphamide (60 mg/kg/day, day -
11). At day -9, the patient received unmanipulated DLI from a HLA 3 loci mis-
matched related donor (father). The infused CD3+ T-cell number was 2.7 x
107/kg. At days -2 and -1, the patient received the second conditioning with total
body irradiation (3 Gy/day) and dexamethasone to eliminate the haploidenti-
cal donor lymphocytes and prevent rejection of the stem cell graft. At day 0, the
patient underwent HLA 1 locus (DR) mismatched CBT. The infused cell num-
ber was 6.5 x 107/kg. Cyclosporine A (CsA) with short-term methotrexate was
used for GVHD prophylaxis. 
Results: At 3 days following DLI, he developed a high-grade fever, severe
diarrhea and skin eruption, symptoms similar to acute GVHD. Thereafter, his
general status worsened and he developed disseminated intravascular coag-
ulation. At day -2, haploidentical donor lymphocytes were present in the bone
marrow (donor type: 12.2%, recipient type 87.8%) and peripheral blood (donor
type: 23.5%, recipient type 76.5%). After the second conditioning, his general
status and laboratory data immediately improved. Since no alloreactive signs
such as acute GVHD were found after CBT, CsA was tapered off at day 17.
Donor-type neutrophil engraftment was observed at day 22; however, a
leukemic blast emerged at the same time. Thereafter, the leukemic blast count
increased rapidly and the patient died at day 56. 
Summary / Conclusion: Our method was similar to the 2-step technique pre-
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viously reported by Grosso D et al. Since the patient achieved donor-type
engraftment and showed no post-transplant complications, the method was
deemed feasible. Nevertheless, the anti-leukemic effect was insufficient to erad-
icate the malignant clone in this patient. This short-term GVL effect (from days
-9 to -3) might therefore have been too short to kill the residual blasts, but since
the haploidentical lymphocytes induced severe GVHD-like organ damage, elon-
gation of the incubation time seemed dangerous. The efficacy of this new
approach requires detailed evaluation in more patients.

B1720
ALLOGENEIC HEMATOPOIETIC STEM CELL TRANSPLANTATION IN
RELAPSED OR REFRACTORY AGGRESSIVE NON HODGKIN LYMPHOMA
WITH ACTIVE DISEASE 
A Stasia1*, S Bozzani1, M Parma2, P Pioltelli2
1Ospedale San Gerardo Monza, Università Milano Bicocca, 2Ospedale San
Gerardo Monza, Monza, Italy

Background: According to the current guidelines an autologous hematopoiet-
ic stem cell transplant (HSCT) is considered the best choice as salvage for
aggressive non Hodgking lymphomas relapsed or refractory (r/r) to standard
treatment. Allogeneic approach seems to be harmful in fact it’s proposed as a
second line treatment, due to presence of GvHD and a heavier transplant relat-
ed mortality (TRM) now its role is limited as a third line for the restricted num-
ber of patients still eligible after a long history of aggressive chemotherapy.
Nevertheless Autologous HSCT requires a useful stem cell harvest and is pre-
cluded for the poor mobilizers, accounting for the 25% of the candidates; more-
over though it can rescues 45% of chemo-sensitive patients its effectiveness
falls to 10-20 % for the refractory ones. The disease status at transplant is the
most relevant factor influencing the disease free and overall survival: patients
with active disease usually die early (within 6 months) due to progression or
relapse. For these r/r patients an early allogeneic HSCT could be the better
choice.
Aims: We report a small series of patients (n=9) with r/r aggressive non Hodgkin
lymphoma that undergo allogenic HSCT with active disease.
Methods: Our series included 4 diffuse large B cell (DBLCL), one of them was
HIV+, 2 peripheral blood T cell (PTCL), 1 mediastinal lymphoblastic B cell,1
mantle cell (MCL), 1 T Angioimmunoblastic. All the patients were refractory or
relapsed after standard treatment and have a relevant disease burden assessed
by clinical or histological features and CT-PETscan, 4 patients previously under-
gone autologous-SCT. Five patients received a reduced intensity conditioning
course (Tiothepa-Flu-Cy with or without rituximab) and the other 3 received a
myeloablative course (BuCy or BuFlu or Tiothepa-BuCy). Patients were allo-
grafted from HLA identical donors related (n=5) or unrelated (n=2) or haploiden-
tical related donor (n=1).
Results: All patient experienced III-IV degree of mucositis and 1 patient had a
major infectious episode, nevertheless all reached a good engraftment and
were in complete remission (CR) at the hospital discharge. The mediastinal lym-
phoma patient relapse early after the transplant and died due to relapsed dis-
ease. Two patient (1 PTCL and the HIV+ DBLCL) relapsed early too but were
rescued with tapering of immunosuppressive treatment, without chemothera-
py nor DLI infusion.After a median follow up of 18 months (range 2-33 months)
6 patients are alive in CR, 2 patients died, in CR, due to hemorrhagic cystitis
and cerebral hemorrhage. Only one patient developed a chronic GvHD with
sclerodermic features but limitated. The ORR is 100% (9/9 CR).
Summary / Conclusion: We didn’t find any difference in toxicity among patients
that previous undergone or not autologous SCT. Despite the short follow-up and
the small number, the clinical course of our patients enlighten a major role of
the immunological pathway to induce and maintain the disease remission by a
graft versus lymphoma effect. It suggests that allogeneic transplant is a suit-
able and feasible choice as second-line treatment in relapsed or refractory lym-
phoma, instead of autologous HSCT.

Hematopoiesis, stem cells and microenvironment

B1721
COMBINED EFFECTS OF MESENCHYMAL STROMAL CELLS (MSC) AND
STIMULATORY CYTOKINES ON THE ex vivo GROWTH OF UMBILICAL
CORD BLOOD HEMATOPOIETIC PROGENITOR CELLS (UCB-HPC).
A Di Palma1*, S Perucca1, A Neva2, R Verardi2, C Skert1, R Ribolla1, M Malago-
la1, S Braga2, A Bianchetti2, C Bergonzi1, F Cattina1, E Alghisi1, V Cancelli1, S
Bernardi1, M Marini2, C Almici2, D Russo1
1Chair of Haematology, Unit of Blood Diseases and Cell Therapies, University
of Brescia, 2Laboratorio Manipolazione e Criopreservazione delle Cellule Sta-
minali, A.O. Spedali Civili, Brescia, Italy

Background: Mesenchymal stromal cells (MSC) are a component of the
hematopoietic niche. Due to their ability to support UCB-HPC expansion, MSC
can be used for ex vivo experiments, in order to enhance the engraftment of
adult patients who underwent UCB allogeneic stem cell transplantation (UCB-
allo-SCT).
Aims: To set-up MSC and UCB-HPC co-culture experiments in order to better
support UCB-allo-SCT in adult patients.
Methods: We have analyzed six previously frozen units of UCB. Cells were cul-
tured in a serum free medium containing three different cytokines: granulocyte
colony-stimulating factor (G-CSF), stem cell factor (SCF) and thrombopoietin
(TPO), either with or without a layer of human bone marrow MSC. After 10
days we have evaluated the expansion rate of harvested cells grown with MSC
both in suspension and directly adherent to the mesenchymal layer, and also
of those grown without MSC. We have studied the immunophenotype of each
population with a flow cytometry panel of CD45-FITC, CD34-PE, CD133-APC
and 7-AAD. Furthermore the clonogenic capacity of these populations has been
evaluated after a further 14 days culture in methylcellulose.

Results: Ten days after seeding, a2,27-fold increase (range 0,80-15,93) in
CD34+ cells and a1,04-fold increase (range 0,22-8,75) in CD34+/CD133+ cells
have been obtained by cells cultured in absence of MSC. On the other hand,
in cells co-cultured with MSC we have obtained a 17,14-fold increase
(range7,77-33,26) in CD34+ cells and a4,87-fold increase (range1,94-9,86) in
CD34+/CD133+ cells. Clonogenic assay confirms our data: we have registered
a higher number of colony forming units (CFU) in UCB cells co-cultured with
MSC, in comparison with cells grown without the MSC layer (respectively medi-
an of 100,3, range 65-123, and median of 14,8, range 10,5-91; P=0,0013).
These data are confirmed in each kind of CFU subpopulation: BFU-E, CFU-GM
and CFU-GEMM. No immature CFU have been detected in the cells grown with-
out MSC, in comparison with the large number registered in the cells grown in
presence of the MSC layer (P=0,0096). Moreover we have noticed that the
number of CFU-GEMM was higher in the population of cells grown adherent to
the MSC layer, in comparison with the number of CFU-GEMM registered in the
population of cells grown in the supernatant fraction of the co-culture.
Summary / Conclusion: Our study strongly suggests that MSC act in a syn-
ergic manner on UCB-HPC expansion, thereby the co-culture of UCB-HPC
with MSC and specific cytokines could represent a good approach to over-
come the problem of the limited number of UCB-HPC in adult UCB-allo-SCT.

Work supported by project “Regione Lombardia-Piano Regionale Sangue”,
“Lions Bassa Bresciana” association and “Banca Credito Cooperativo di Pom-
piano e Franciacorta” donation)
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B1722
INDIVIDUAL PECULARITIES OF MULTIPOTENT MESENCHYMAL STRO-
MAL CELLS DERIVED FROM BONE MARROW OF HEALTHY DONORS
N Petinati1, I Shipounova1*, N Sats1, L Kuzmina2, E Parovichnikova2, V
Savchenko2, N Drize1
1Physiology of Hematopoiesis laboratory, 2Bone marrow transplantation depart-
ment, National Hematology Research Centre, Moscow, Russian Federation

Background: Multipotent mesenchymal stromal cells (MMSCs) are widely
used for immunomodulation in the treatment of autoimmune diseases and graft
versus host disease. The effect of such treatment varies significantly. The effi-
ciency of the MMSCs could depend on the individual features of these cells.
Aims: The aim of the study was to investigate the individual characteristics of
healthy donors’ MMSCs.
Methods: Bone marrow samples were collected from healthy donors during the
aspiration for allogeneic hematopoietic stem cell transplantation after informed
consent. MMSCs from 50 donors (24 females and 26 males, age 13 – 59,
median 32.5 years) were cultured in MEM alfa media supplemented with 10%
fetal calf serum. Cumulative MMSCs production was counted after 5 passages.
Colony forming unit fibroblast (CFU-F) concentration in bone marrow samples
was analyzed in 14 days as additional characteristic of stromal cells. Gene
expression level in 1st passage MMSCs was estimated by real-time PCR. The
relative expression levels were calculated using the ΔΔCt meth

od.

Results: There were no significant differences between concentration of CFU-
F and cumulative MMSCs production in male and female donors. The age of
MMSCs donor appeared to be very important for CFU-F concentration and
MMSCs cumulative production. The concentration of CFU-F was 2.5 fold high-
er (P=0.02) and MMSCs production was increased 4 fold (P=0.01) in bone
marrow of donors younger than 32 years. The expression level of FGFR2 was
about 2 fold higher (P=0.02) in MMSCs of young donors (Table). It suggests
the importance of this gene for growth characteristics of MMSCs. The expres-
sion level of other factors participating in cell growth genes (BMP4, FGFR1,
PDGFRa) did not depend on donors’ age and sex. As MMSCs population is het-
erogenic the genes marking the maturation rate were studied in MMSCs not
induced to differentiation. The marker of adipose differentiation (PPARg) was
2 fold lower in young donors (P=0.02) without associations with sex. Osteogenic
differentiation marker (SPP1) was higher in young donors, especially in males,
but the difference was not significant. The expression level of immunomodu-
lating genes varied individually but independently of sex and age.
Summary / Conclusion: MMSCs population is heterogeneous. There are sig-
nificant individual variations in growth parameters and genes’ expression in
MMSCs of different peoples. Some of these characteristics could be important
for therapeutic action of these cells.

B1723
OSTEOGENIC MESENCHYMAL STEM CELLS ARE ABLE TO PROMOTE
THE PRESERVATION OF CD34+CD38- POPULATION OF HEMATOPOIET-
IC STEM CELLS
O Kulemina1*, R Dmitrieva2, P Butylin1, A Zaritskey1
1Institute of Hematology, 2Institute of Molecular Biology and Genetics Labora-
tory of Cell Biology, Almazov Federal Heart, Blood and Endocrinology centre,
St. Petersburg, Russian Federation

Background: Hematopoietic progenitor/stem cell (HPSC) transplantation is
the treatment of choice for a variety of malignant and nonmalignant diseases.
To improve the therapeutic outcomes of transplantation one potential strategy
is ex vivo expansion of HPSC. 
in vivo HPSC are located in the specialized bone marrow (BM) niche that is sup-
posed to support HPSC proliferation, differentiation and maintain their quies-
cence. Despite numerous studies, mechanisms of cell–cell interaction between
HPSC and niche microenvironment remain unclear. For this reason, no method-
ology for successful expansion of HPSCs that could support efficient
hematopoiesis has yet been established.

Aims: To estimate the impact of stromal feeder layer on the functional, pheno-
typic, and clonogenic parameters of HPSC at different oxygen tension condi-
tions. 
Methods: We investigated the interaction of CD34+ HPSC (obtained from
healthy donor BM mononuclear cells and enriched with CD34+ fraction) with
mesenchymal stem cells (MSC) without induced differentiation (ndMSC) or
MSC stimulated into osteogenic differentiation (osteoMSC) in cytokine – based
coculture system (IL-3 50ng/ml, SCF 150ng/ml, Flt-3L 150ng/ml). In view of crit-
ical role of oxygen in stem cell quiescence, coculture proceeded upon hypox-
ic (pO2=5%) and normal oxygen conditions. HPSC parameters such as expan-
sion, phenotypic and clonogenic characteristics were evaluated separately for
suspensive and adhesive fraction of HPSC after5, 10 and18 days of coculture.
The most significant immunophenotypic characteristic for both fractions was the
presence of CD34+CD38- primitive population and its preservation during long
term coculture.
Results: Total multiplication of HPSC cocultured with osteoMSC versus ndM-
SC was 2.6±0.5 vs 1.12±0 fold after 5 days; 40.2±6.4 vs 33.6±9.6 fold after 10
days; 147.8±58.1 vs 153.2±20.2 fold after 18 days.The expansion of primitive
CD34+CD38- fraction in HPSC during co-culture with osteoMSC was on 5th day
2.4±0.5 fold, 10th day 31.2±7.0 fold, 18th day 22.5±14.8 fold vs coculture with
ndMSC-4.5±2.5, 40.6±19.5, 22.9±17.4 fold, accordingly. Expanded suspen-
sive and adhesive fractions were evaluated for their ability to preserve primi-
tive population. The maximum increment of CD34+CD38-cells in suspensive
fraction was observed on 10th day coculture and did not depend on differenti-
ation of MSC, while osteoMSC demonstrated better preservation CD34+CD38-

population in adhesive fraction (Figure 1.). СFU-frequency evaluated on 10000
seeded HPSC on 5th day coculture with ndMSC in suspensive fraction was
875±219 colonies, in adhesive fraction-661±366 colonies versus 1053±283
colonies (in a.o. erythroid colonies) and 190±0 after coculture with osteoMSC,
accordingly. Total expansion of HPSC cocultured with ndMSC under atmos-
pheric oxygen conditions was higher than at hypoxic conditions and was
157.2±27.0 vs 67.6±16.0 fold on 18th day (P<0.05, n=3). Preservation of total
CD34+CD38- fraction upon hypoxic conditions and normal oxygen tension was
comparable and was better in suspensive fraction in both cases. After 5 days
of coculture, HPSC grown under hypoxic and normoxic conditions were able
to give CFU-GM and CFU-GEMM in equal ratios. Upon hypoxia adhesive frac-
tion of HPSC was induced to give predominantly erythroid colonies on long term
coculture.

Summary / Conclusion: OsteoMSC demonstrated better preservation
CD34+CD38- population in adhesive fraction. Low oxygen tension favored to
increase erythroid progenitors from adhesion fraction of HPSC.Further inves-
tigations required.
B1724
BONE MARROW ENDOTHELIAL CELLS, PROGENITOR AND MATURE, IN
CHILDHOOD ACUTE LYMPHOBLASTIC LEUKEMIA, SOLID TUMORS AND
IMMUNE CYTOPENIAS
G Martimianaki1, C Perdikogianni1*, S Kyriakopoulou1, M Pesmatzoglou1, E Sti-
akaki1
1Pediatric Hematology-Oncology, University of Crete, Heraklion Crete, Greece

Background: The role of endothelial progenitors (EPC) and mature cells (EC)
in angiogenesis of malignant and blood diseases has been the focus of many
recent studies.  
Aims: The quantitation and immunophenotypic characterization of EPC and EC
subpopulations in the bone marrow (BM) of children with acute lymphoblastic
leukemia (ALL), solid tumors (ST) and immune cytopenias.
Methods: BM cells from children with ALL at diagnosis (ALLd, n=15), day 15
(ALL15d, n=12), day 33 of treatment when remission is achieved (ALL33d,
n=11), at consolidation (ALLct, n=22), at the end of treatment (ALLet, n=21),
solid tumors without BM involvement at diagnosis (ST, n=11) and under treat-
ment (STth, n=11) and immune cytopenias (n=10) were studied. The putative
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antigenic phenotypes of EPC and EC were assessed using a 4-color flow
cytometry in the CD45negative cell subpopulation.
Results: The highest levels of EPC subpopulation immunophenotypically char-
acterised by CD45negCD133+CD34+VEGFR-2+ were estimated at diagnosis
of ALL 
with statistically significant differences compared with ALL33d (0.0869±0.0571
vs 0.01±0.0067, P=0.023), ALLet (0.0869±0.0571 vs 0.0185±0.0130, P=0.024)
and cytopenias (0.0869±0.0571 vs 0.0051±0.0033, P=0.039). As far as ST is
concerned, the highest levels of the triple combination of EPCs were determined
at diagnosis (0.0176±0.0069). The levels of CD45negCD133+VEGFR-2+EPCs
were also higher in ALLd (0.1144±0.0398) with statistically significant differ-
ences compared with ALL33d (0.1144±0.0398 vs 0.0473±0.0339, P=0.031)
and ST (0.1144±0.0398 vs 0.028±0.0066, P=0.043). In addition, the highest lev-
els of CD45negCD34+VEGFR-2+EPCs were determined in ALLd
(2.6197±2.5522) with statistically significant differences compared with ALL33d
(2.6197±2.5522vs 0.0436±0.0277, P=0.031), and ST (2.6197±2.5522 vs
0.0227±0.0065, P=0.032). For both the above EPCs subpopulations, there
were found to be higher in ST under treatment compared to diagnosis.The
highest levels of intermediate maturity combinations such as
CD45negCD146+CD34+ were observed  in ALLd with statistically significant dif-
ferences compared with ALL33d (0.216±0.0569 vs 0.0460±0.0177, P=0.014)
and the CD45negCD146+CD34+VEGFR-2+ was also found to be highest at
diagnosis of ALL (0.0288±0.0199) compared to low levels at ALL33d
(0.0037±0.0035). The more mature EC subpopulation
CD45negCD31+CD34+VEGFR-2+ was estimated to be highest in the group of
ALL15d (0.0263±0.0104) and ST under treatment (0.024±0.0186) followed by
ALL at diagnosis (0.0152±0.0064). Statistical analysis revealed significant dif-
ferences between ALL15d vs ALL33d (P=0.011) ALL15d vs ALLct (P=0.016)
ALL15d vs ST (P=0.042).The levels of CD45negCD31+VEGFR-2+subpopula-
tion were also higher in ALL15d with statistically significant differences com-
pared with ALL33d (0.1542±0.0480 vs 0.0642±0.0293, P=0.037). This subpop-
ulation was also found to be high in immune cytopenias (0.1589±0.0737).
Summary / Conclusion: At diagnosis of ALL the levels of both progenitor and
more mature endothelial cells seem to be highest. Induction of remission is
associated with the lowest levels of EPC and EC subpopulations. At solid
tumors the progenitor endothelial cells’ subpopulations were found to be more
prominent while in immune cytopenias the levels of more mature ECs were
found to be higher than EPCs one. The precise role of these findings warrants
further investigation.

B1725
NEUTRALIZATION OF VASCULAR ENDOTHELIAL GROWTH FACTOR-C
INDUCES THE EXPRESSION OF FMS-LIKE TYROSINE KINASE 3 IN
INTERLEUKIN 1-BETA-STIMULATED ADULT HUMAN DERMAL FIBROB-
LASTS
T Matsuo1*, R Shirasaki1, Y Oka1, N Shirafuji1
1Department of Hematology/Oncology, Teikyo University Schiio Of Medicine,
Tokyo, Japan

Background: We previously reported that human interleukin 1-beta (IL-1-b)
stimulated bone-marrow stromal myofibroblasts to express CD34 molecule.
We also reported that when adult human dermal fibroblasts (HDFs) were cul-
tured with IL-1-b and erythropoietin (EPO), hematopoiesis-related molecules
were induced to express (17th EHA). And, when HDFs were cultured in knock-
out (k/o) DMEM and IL-1-b, lymphatic duct neogenesis-related genes
expressed, and vascular endothelial growth factor (VEGF)-C was produced
significantly (74th JSH, and 54th ASH). 
Aims: To understand better the hematopoiesis and lymphangiogenesis, we
observed effects of anti-VEGF-C-neutralizing antibody (Ab) when HDFs were
cultured with IL-1-b.
Methods: HDF were purchased, and cultured in k/o DMEM with 20% KSR and
recombinant human IL-1-b for two weeks with or without anti-human VEGF-C
Ab. The morphological changes and the expressions of hematopoietic and lym-
phangiopoietic molecules were analyzed time-dependently. Then, HDFs were
further cultured in DMEM/F12 with hematopoietic cytokines, and were charac-
terized biologically.
Results: When HDFs were cultured with human IL-1-b for 2 weeks, the cellu-
lar morphology changed to the filamentous appearance. RT-PCR analyses
revealed that the culturing cells expressed Prox-1, VEGF receptor type-3,
Smad7, and PAI1; however, when anti-human VEGF-C Ab was added to the cul-
tures, these lymphduct-neogenesis genes were down-regulated, and fms-like
tyrosine kinase (FLT) 3 was expressed significantly. When HDFs were further
cultured in DMEM/F12 with human stem cell factor, IL-6, FLT3 ligand, EPO, and
granulocyte colony-stimulating factor, CD45 was induced to express, and these
cells formed hematopoietic colonies.
Summary / Conclusion: When HDFs were cultured in k/o DMEM, a growth-
condition for an embryonic stem cell, and with IL-1-b, several molecules relat-
ing to a lymphangiogenesis expressed, and they were down-regulated when
VEGF-C neutralizing Ab was added to the cultures. By the addition of VEGF-
C Ab FLT3 expressed in HDFs, and, when HDF were further cultured with
hematopoietic cytokines, hematopoietic markers including CD45 were induced
to express significantly. Currently we are validating the precise molecular mech-

anism on the expression of FLT3 in IL-1-b-stimulated HDFs in the presence of
VEGF-C Ab using a microarray analysis, and also characterize the generated
cells in vivo using an immunodeficiency murine transplantation-model.

B1726
THE RELATIONSHIP BETWEEN OXIDANT INJURY AND INSULINE RESIST-
ANCE IN PATIENTS WITH FANCONI APLASTIC ANEMIA
E Erduran1*, A Bahadir1, D Albayrak2, Y Aliyazicioglu1, M Buyukavci3, S Demir1
1Karadeniz Technical University, Trabzon, 2Ondokuz Mayis University, Samsun,
3Ataturk University, Erzurum, Turkey

Background: Fanconi aplastic anemia (FAA) is an autosomal recessive chro-
mosome instability disorder characterised by bone marrow failure. DNA repair
mechanism is impaired in FAA and FA cells are intolerant of oxidative stress.
Reactive oxygen species (ROS) could damage DNA and inability to repair of
FAA hematopoeitic stem/progenitor cells (HCPCs). Diabetes is a common co-
morbidity associated with FAA. ROS have been proposed to play a causative
role in insulin resistance (IR). Another cause of type 2 diabetes in FAA is ele-
vated serum ferritin level. Increased serum ferritin concentration causes IR.
Aims: To investigate the relationship between oxidative injury, IR and iron load
in patients with FAA. In addition, to indicate the risk factors to play a role in
developing of IR in FAA patients.
Methods: Twenty-three patients (11 girls, 12 boys) ages between 4-19 years-
old with FAA and 10 controls who were healthy ages between 4-17 years-old
were included in the multicentre study. Samples for determination of complet
blood count (CBC), alanin aminotransferase (ALT), aspartat aminotransferase
(AST), gamma glutamiltransaminase (GGT), C-reactive protein (CRP), fasting
blood glucose and simultaneous insulin, hepcidin, ferritin, 8-Oh deoxyguano-
sine (8-OHdG), protein cabonyl groups, malondialdehyde (MDA) and HOMO-
IR were drawn in the patients and controls. The serum ferritin levels were per-
formed monthly in the patients with high serum ferritin level and receiving iron
chelating therapy. All tests were repeated when the serum ferritin level was
decreased by at least 25% according to a previously determined serum ferritin
level. Chromosomal breakages were investigated by incubation with diepoxybu-
tane (DEB) of the peripheral lymphocytes of all patients, in-vitro. The patients
with a positive DEB test were received as FAA, those with a negative DEB test
were received as non-FAA. Statistical analyses were done with ‘SPSS 13 (Sta-
tistical Package for Social Screnu) for Windows©’ program.
Results: DEB test was positive in 16/23 patients.Bone marrow transplantation
was done in seven patients.Three cases who were transfusion-dependent were
receiving a chelating agent (Deferisirox) for iron overload. IR was present in 12
cases. 8-OH dG and MDA levels in FAA patients were significantly higher than
those in controls (P=0.001 and P=0.002, respectively). There were no statisti-
cally significant differences between the serum hepcidine and the protein car-
bonyl levels in FAA and controls, separately (P>0.05). Serum ferritin level and
IR were higher in FAA patients than controls (P=0.000, P=0.002). IR was sig-
nificantly higher in patients with DEB test positive (10/16 patients) than those
in patients with DEB test negative (2/7 patients) (P=0.03).There were not sig-
nificant differences between serum ferritin, hepcidine, MDA, protein carbonyls,
CRP and 8-OH dG levels in DEB tests positive and negative patients, separate-
ly (P>0.05). Five FA patients had transfusion-dependent and they were received
packed red blood cell transfusions every 3-6 weeks. Four for five patients had
IR and serum ferritin levels of the patients were 435-6702 ng/ml, serum ALT lev-
els were 21-110 IU and serum GGT levels were 29-31 IU. There were signifi-
cant differences between 8-OHdG, ferritin and MDA levels in patients with IR
and without IR, separately (P=0.009, P=0.001 and P=0.013, respectively).
There was a good correlation at the rate of 56.8 % between IR and ferritin lev-
el (P=0.05). The mean serum ferritin levels were 168.8±27.9 ng/ml in patients
without IR and 1586,6±2436,7 ng/ml in patients with IR. There were no a good
correlation between IR and hepcidine level and between ferritin and hepcidine
levels (P=0.48 and P=0.95, respectively). There were not statistically significant
correlation between serum ferritin and serum hepcidine, protein carbonyl, 8-0H
dG, MDA levels, IR in 21 patients having serum ferritin levels lower than 1000
ng/ml, separately (P>0.05).
Summary / Conclusion: Lipid peroxidation and DNA oxidation due to
increased ROS have been developed in FAA. FAA patients are under the risk
of IR and diabetes mellitus followed by oxidative injury. There is a good corre-
lation between IR and serum ferritin level in FAA. Body iron load and serum fer-
ritin level play an important role to develop IR and diabetes mellitus in FAA in
addition to oxidative stress.
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B1727
NEW ASPECTS OF NORMAL BONE MARROW VALUES FOR MEGAKARY-
OPOIESIS FROM 110 HEALTHY BONE MARROW DONORS AND NORMAL
BONE MARROW VALUES FROM 236 HEALTHY BONE MARROW
DONORS
S Parmentier1*, M Kramer1, S Weller1, U Schuler1, R Ordemann1, G Rall2, M
Schaich1, M Bornhäuser1, G Ehninger1, F Kroschinsky1
1Medical Department I, University Hospital Dresden , Dresden, 2DKMS, Tübin-
gen, Germany

Background: In 1974, M.M. Wintrobe described a differential count of bone
marrow (BM) aspirates from 12 healthy men. Twenty years later, Barbara Bain
assessed the percentage of cells in BM films of 50 healthy subjects. Until today
most laboratories rely on these normal BM values obtained from only small
numbers of healthy subjects. Bain also described a varying number of
megakaryocytes (6-77, mean 31) on wedge-spread BM films. Kenneth
Kaushansky describes a prevalence of 20% megakaryoblasts, 25% basophilic
megakaryocytes and 55% mature megakaryocytes within a normal BM (Win-
trobe´s Clinical Hematology, 12th edition).
Aims: We gathered BM squash slides from over 400 healthy BM donors har-
vested over a 4 year period at our institution to investigate normal
hematopoiesis.
Methods: BM squash slides from 236 healthy unrelated BM donors were exam-
ined independently by three experienced morphologists for normal BM values
and 110 slides for megakaryopoiesis.. All volunteers underwent predonation
health check-up about four weeks prior to the harvest. During the BM harvest,
samples for this study were taken from the first aspiration.
BM cellularity, megakaryocyte numbers and morphology were assessed by
examination at a 20fold magnification. Morphology of myeloid and erythroid
cells was assessed using a x100 objective and cells being counted in the trails
behind the particles. Each morphologist had to do a 200 differential cell count.
Megakaryopoiesis was assessed for total counts and differentiated between
megakaryoblasts, basophilic megakaryocytes and mature megakaryocytes.
BM preparation and assessment was performed according to WHO, ICSH
guidelines and the ELN recommendations (Zini et al., 2010).
Results: Normal values obtained from a 600 cell count are described in Table
1 together with the median values described by Bain and Wintrobe, respective-
ly. Peripheral blood counts were in the normal range.

Compared to results described by Bain and Wintrobe, relevant differences can
only be seen for the promyelocyte count. In contrast, significant differences
between male and female donors were seen with regard to the M:E ratio and
the percentage of erythroblasts , as formerly described by Bain, but not for the
percentage of neutrophils. Megakaryopoiesis showed a high variety depend-
ing on cellularity with a mean of 271 for total megakaryopoiesis (Table 2). The
percentage of megakaryoblasts accounted for 2%, promegakaryocytes 14%
and mature megakaryocytes 84%, respectively. In donors between the age of
30-40 years, megakaryopoiesis appears to be less compared to younger or old-
er ones.
Summary / Conclusion: According to our data, most of the formerly described
normal BM values by Bain and Wintrobe were confirmed by a much larger
cohort. The total median megakaryocyte counts seen in our study differ signif-
icantly from those described by Bain which might be explained by the fact that
megakaryopoiesis was evaluated in BM squash slides and the larger cohort in
which megakaryopoiesis was evaluated. According to our data, the prevalence
of different maturation states also differ significantly compared to the data of
Kaushansky, which might be due to the fact that megakaryopoiesis was eval-
uated primarily on trephine biopsies.

B1728
EXPERESSION AND REGULATION OF ERYTHROID DIFFERENTIATION
RELATIVE FACTOR (EDRF) IN ERYTHROD DIFFERENTIATION
Y Tan1, C Wang1*, G Wang1
1Tumor center, Fisrt Hospital of Jilin University, changchun, China

Background: Erythroid differentiation relative factor (EDRF), also called
Human α-hemoglobin stabilizing protein (AHSP), was an erythropoiesis relat-
ed factor expressed only in erythroid cells. It played important roles in the pro-
duction of Hemoglobin A by stabilizing free alpha-globin. But how it was regu-
lated in erythropoiesis was still not very clear.
Aims: To investigate the expression of EDRF during erythropoiesis and to
explore the mechanism of its regulation.
Methods: The expression of EDRF in mice fetus liver tissue and in eryt-
holeukemia cell line HB22.2 which was deficient in erythroid differentiation was
detected by Northern blot method, the DNA transmutation was detected by
Southern blot method. The change of EDRF expression during erythoid differ-
entiation was observed by using erythroleukemia cell line HB60-5 which could
be induced to differentiation to mature erythrocytes by changing culture condi-
tion with different combination of several cytokines. And the regulation of EDRF
expression by erythroid transcription factor GATA-1, NF-E2 and Fli-1 was
detected with transgenic method.
Results: EDRF was high expressed in normal erythroid tissue, however the
high expression of EDRF was greatly suppressed accompanied with the block
of erythroid differentiation in erythroleukemia cells, and the abnormal of EDRF
was not caused by DNA aberration. The expression of EDRF was gradually
evaluated during the erythroid differentiation of HB60-5 cells. The transfection
of NF-E2 into HB22.2 cells could restore the expression of EDRF and the trans-
fection of GATA-1 into HB60-5 cells could promote EDRF expression, howev-
er, the transfection of Fli-1 into HB60-5 cells suppressed EDRF expression.
Summary / Conclusion: EDRF was an erythroid specific factor. It was relat-
ed with erythoid differentiation and was highly expressed in normal Hematopoi-
etic tissue. The regulation of EDRF maybe controlled by varies erythroid tran-
scription factor such as GATA-1, NF-E2 and Fli-1.

B1729
PRESENCE OF ANEUPLOIDY CLONES IN CULTURED MESENCHYMAL
STEM CELLS AND CHARACTERISTICS OF ANEUPLOIDY IN BONE MAR-
ROW CELLS WITH HEMATOLOGIC MALIGNANCIES
S Kim1*, S Park2, J Kwon2, J Kim1, Q Choi1, S Hwang1, D Lee1,2
1Department of Laboratory Medicine, 2Cancer Research Institute, Seoul
National University College of Medicine, Seoul, Korea, Republic Of

Background: Emergence of aneuploidy during in vitro culture of cells is occa-
sionally observed, but the significance of aneuploidy is not elucidated yet. We
quantitatively assessed the aneuploidy of mesenchymal stem cells using mul-
tiple fluorescent in situ hybridization (FISH) probe panels and investigated the
pattern of aneuploidy in stem cells.
Aims: The aim of this study was to comparison of the pattern of aneuploidy in
stem cells with those of aneuploidy found in bone marrow cells from patients
with hematologic malignancies, to have a guidance for assessing the signifi-
cance of aneuploidy clones.
Methods: For the quantitative detection of aneuploid clones, we performed
interphase FISH on 13 kinds of mesenchymal stem cells and 3 kinds of mes-
enchymal stem cell lines. Among hematologic diseases, we analyzed 77
patients with hematologic/non-hematologic diseases showing numerical chro-
mosomal abnormalities. 
Results: Interphase FISH showed variable proportions of cells with tetrasomy
(0.5% to 10.5%) among various mesenchymal stem cells and the patterns of
tetrasomy were asymmetric. However, numerical chromosomal abnormalities
was absent in all of the 3 kinds of mesenchymal stem cell-lines. Diagnoses of
77 patients with hematologic diseases included, 22 acute lymphoblastic
leukemia, 18 acute myeloid leukemia, 25 mature lymphoid neoplasms includ-
ing 14 myeloma cases, 5 myelodysplastic syndrome (MDS), and 7 cases with
anemia without definite evidence of hematologic malignancies. Of 77 cases,
48 cases showed < 10% of tetraploidy clones (5 acute leukemia, 5 myeloma,
and 3 with mature lymphoid neoplasm). Higher tetraploidy clones and variabil-
ity between percentage of tetraploidy clones were related to dysplastic features
in MDS. Meanwhile, BM with erythroid hyperplasia and no definite malignan-
cy usually showed <10% of tetraploidy clones with symmetric tetraploidy pat-
tern. 
Summary / Conclusion: Present study showed variable cell populations of
tetraploidy among mesenchymal stem cells with asymmetric pattern. In con-
trast, patients without evidence of hematologic malignancy showed presence
of tetraploidy with symmetric pattern. Presence of tetraploidy clones might
mean the presence of senescent cell population or actually transforming cells
into tumor. Evaluation of tetraploidy with its pattern might help in differentiation
of active cellular hyperplasia and malignancies.
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B1730
THE URGENT NEED OF PRIMARY PREVENTION OF STROKE IN CHIL-
DREN WITH SICKLE CELL DISEASE IN SAUDI ARABIA USING TRAN-
SCRANIAL DOPPLER
S Jaouni1*, R Hammad2, N Qarni2, I Raffa2
1Hematology Department, Consultant of Hematology King Abdul Aziz Univer-
sity , 2Hematology Department, Resident in Pediatric Hematology/Oncology at
King Abdul Aziz Hospital , Jeddah, 21589, Saudi Arabia

Background: Stroke is a devastating clinical complication with increase mor-
bidity among young patient with sickle cell disease (SCD). Limited data is avail-
able regarding stroke incidence in pediatric SCD in  Saudi Arabia.
Aims: To determine the prevalence of stroke in pediatric SCD patient, and the
recommendation to implement screening by Transcranial Doppler.
Methods: A retrospective study on pediatric patients with SCD treated at King
Abdul Aziz University Hospital (KAUH), between January 2006 and December
2012. Stroke were diagnosed based on clinical and diagnostic radiology.  
Results: A total of 203 patients with SCD were identified. Twenty eight patients
(13.8%) were diagnosed with stroke. Fifteen patients (53.6%) were males and
13 patients (46.4%) were females, age range from 1-18 years (mean 8.46
years). Seventeen patients (61%) diagnosed with stroke were younger than 7
years. The clinical presentations of those diagnosed with stroke; 10 patients
(35%) with hemiparesis, 6 patients (21%) were asymptomatic, 5 patients (17%)
with headache, 4 patients (14%) with convulsions, 2 patients (7.1%) were irri-
table and 1 patient (3.5%) with meningeal signs
Summary / Conclusion: Children with SCD are at increase risk of stroke as
early as infancy. Stroke prevention in SCD is needed as a routine before the
age of 1 year.

Signalling, transcription and apoptosis

B1731
CHOLESTEROL SYNTHESIS INHIBITION INDUCES LEUKEMIA-SPECIFIC
CYTOPROTECTIVE AUTOPHAGY VIA SUPPRESSION OF THE AKT/MTOR
SIGNALING PATHWAY
M Bosnjak1*, A Bogdanovic2, I Markovic3, A Isakovic3, V Trajkovic4, V Bum-
basirevic1, U Vilimanovich1
1Institute of Histology and Embryology, 2Institute of Hematology, 3Institute of
Medical and Clinical Biochemistry, 4Institute of Microbiology and Immunology,
University of Belgrade School of Medicine, Belgrade, Serbia

Background: High dose statins exhibit anti-leukemic properties in vitro. This
is due to the suppression of the mevalonate pathway which is responsible for
the synthesis of cholesterol and prenyl moieties required for the farnesylation
and geranylgeranylation cell signaling proteins. We have shown that statin
treatments at physiologically attainable and tolerable doses also have specific
anti-leukemic activities. Low dose statin treatments induce autophagy in
leukemic cells but not normal human lymphocytes, this is dependent upon the
inhibition of cholesterol synthesis, not inhibition of protein farnesylation or ger-
anylgeranylation. Inhibition of autophagy in leukemic cells reveals a remarkable
apoptosis-inducing effects of low, non-cytotoxic doses of statins. This effect is
mimicked by the inhibition of cholesterol synthesis, but not by the inhibition of
prenylation, and is not observed in normal human lymphocytes. However, the
mechanisms of statin and cholesterol synthesis inhibitor-induced autophagy
are currently unknown.
Aims: Our aim was to examine the involvement of the Akt/AMPK/mTOR path-
ways in statin and cholesterol synthesis inhibitor-induced cytoprotective
autophagy in leukemic cells.
Methods: The human leukemic cell lines REH, K562 and JVM-2, as well as
PBMCs isolated from leukemic patients and healthy volunteers were used.
Cells were treated with lovastatin (LS), simvastatin (SS) and atorvastatin (AS),
the cholesterol synthesis inhibitor Ro-48-8071, and FTI-277 or GGTI-2133. Cell
viability was determined by acid phosphatase assay. Apoptotic responses were
analyzed by Western blotting for active caspase-3, and by flow cytometry using
annexin V-FITC and propidium iodide for phosphatidylserine externalization
and DNA fragmentation. Activation of Akt, AMPK, S6K, and mTOR were deter-
mined by Western blot analysis for the phosphorylated protein forms. Autophagy
was determined by electron microscopy and Western blotting for the appear-
ance of the LC3II. Inhibition of autophagy was performed by use of bafilomycin
A1 and by RNA interference knockdown of the beclin-1 and LC3II proteins.
Results: Treatment with low dose LS, SS, and AS all reduced leukemic cell via-
bilities without the induction of cytotoxicity. Statins and Ro-48-8071 induced an
autophagic response in a time dependent manner in leukemic cells patients,
which peaked at 72h post treatment. Ro-48-8071 induced LC3II protein accu-
mulation with faster kinetics than statins. Western blotting for activated Akt,
AMPK, mTOR and S6K proteins showed that statins and Ro-48-8071 inhibit-
ed Akt, mTOR, and S6K phosphorylation with kinetics overlapping those of the
appearance of LC3II, while phospho-AMPK levels remained unchanged after
all treatments. None of these effects were observed after FTI-277 or GGTI-2133
treatment or in normal human lymphocytes. Akt inhibition by perifosine mim-
icked the effects of statin and Ro-48-8071 treatment in leukemic cells, but not
normal lymphocytes.
Summary / Conclusion: Our study confirms that mevalonate pathway inhibi-
tion by low dose statins induces cytoprotective autophagy dependent specifi-
cally on the inhibition of cholesterol synthesis. Autophagy induced by choles-
terol synthesis inhibition seems to be dependent upon the inhibition of Akt activ-
ity and not AMPK activation. The inhibition of Akt activation by cholesterol syn-
thesis inhibitors leads to the inhibition of mTOR, and the induction of autophagy
in leukemic cells but not normal human lymphocytes. Our results lend further
credence to the idea that selective cholesterol reducing therapies in combina-
tion with autophagic inhibition warrant further exploration as potential candi-
dates for selective anti-leukemic therapy.

B1732
RNA IN RETICULOCYTES IS NOT A WASTE BUT A FINAL MESSENGER TO
BECOME RBCS
E Lee1, H Choi1, E Baek1*
1clinical pathology, Hanyang University Kuri hospital, Guri-si, Gyeonggi-do,
Korea, Republic Of

Background: Reticulocytes represent the last stage of erythropoiesis before
full maturation to red blood cells (RBCs) and initially contain both RNA and
micro-organelles. Even though some hemoglobin and membrane-bound pro-
teins are additionally synthesized in reticulocytes, the remnant RNA is regard-
ed as waste material, and its importance has not been demonstrated. 
Aims: Here we explore whether the small amount of residual RNA is essential
for reticulocytes to become erythrocytes. 
Methods: Fresh human or mouse peripheral blood samples with high reticulo-
cytes were incubated with RNase or RNase inhibitor for 24~48 hr. Then, sur-
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vival of reticulocytes, maturation states, viability, cell morphology, and changes
of mRNA expression were analyzed compared to the control groups. Also,
fresh reticulocytes were incubated in a methionine-free media to inhibit new pro-
tein synthesis.
Results: When we abruptly removed remnant RNA, reticulocytes could not sur-
vive or mature into RBCs in human and mouse. However, reticulocytes treat-
ed with an RNase inhibitor were able to form normal donut shaped cells with
more preserved mitochondria and plasma membrane consistency. Further-
more, when we blocked protein synthesis, reticulocytes could not survive. To
elucidate the relevant signals, we analyzed differentially expressed RNAs in
human reticulocytes compared to terminally matured erythroblasts cultured
from cord blood CD34+ stem cells. We found that several exocytosis, metab-
olism, and transduction related signals are relatively more expressed in retic-
ulocytes.
Summary / Conclusion: Taken together, these results suggest that RNA in
reticulocytes must be translated into neo-protein, which might then help to pre-
serve mitochondria and maintain cell membrane consistency until maturation
to erythrocytes. These results enhance the previously poor understanding of
final erythropoiesis and low survivability of in vitro generated reticulocytes.

B1733
APOPTOSIS AND CXCR4 EXPRESSION IN CHILDHOOD LEUKEMIA AND
SOLID TUMORS
M Pesmatzoglou1, G Martimianaki1, C Perdikogianni1*, E Stiakaki1
1Pediatric Hematology-Oncology, University of Crete, Heraklion Crete, Greece

Background: The chemokine receptor CXCR4 is expressed on leukemic and
hematopoietic stem cells and has been shown to play a crucial role in chemo-
taxis and homing.
Aims: The study of CXCR4 expression in marrow leukemic blasts and
hematopoietic stem cells in solid tumors with and without marrow involvement,
as well as the apoptosis of the CXCR4 population at diagnosis and remission
in acute lymphoblastic leukemia.
Methods: BM cells from children with acute lymphoblastic leukemia at diag-
nosis (ALL, n=7) and on day 33 (ALLd33, n=6) of treatment when remission is
achieved, as well as with solid tumors at diagnosis without (ST) and with BM
involvement (STinv) (n=10 and n=4, respectively) were studied. Flow cytome-
try was performed to assess the expression of chemokine receptor CXCR4 in
CD34+ blasts or hematopoietic stem cells as well as the percentage of apop-
totic subpopulations of these cells stained by PI/Annexin.
Results: The percentage of bone marrow leukemic blasts expressing CXCR4
at diagnosis of ALL was estimated to be 65.26% and only 5.61% of this popu-
lation is apoptotic. On day 33 of treatment the apoptosis of CD34+ marrow
hematopoietic stem cells that express CXCR4+ mounted up to 24.05%
(P=0.035 compared to diagnosis). In solid tumors without BM involvement the
percentage of CD34+ marrow hematopoietic stem cells that express CXCR4+

was calculated to be 60.01% whereas the same percentage for the group of
ST with BM infiltration was 80.25%, a difference that was not found to be sta-
tistically significant. The apoptosis of CD34+ marrow hematopoietic stem cells
that express CXCR4+ in the case of ST with BM infiltration was 3.93%, statis-
tically significantly lower than the relevant percentage in ST without BM involve-
ment (22.69%, P=0.014).
Summary / Conclusion: The above results point out that the apoptosis of
CD34+ marrow hematopoietic stem cells that express CXCR4+ at remission is
higher compared to diagnosis of ALL. The expression of CXCR4 on CD34+ mar-
row hematopoietic stem cells in ST with BM infiltration seems to confer to resist-
ant to apoptosis. These results warrant further investigation of the implication
of CXCR4 in the mechanism of apoptosis.

B1734
ELEVATION OF CAMP LEVELS INHIBITS ARSENIC-INDUCED APOPTOSIS
IN ACUTE PROMYELOCYTIC LEUKEMIA CELLS
M Safa1*, K Mousavizadeh2
1Hematology, 2Oncopathology Research Center and Department of Basic Med-
ical Sciences, Tehran University of Medical Sciences, Tehran, Iran, Islamic
Republic Of

Background: Acute promyelocytic leukemia (APL) is the most frequently cur-
able subtype of acute myeloid leukemia. Most patients are treated with all-
trans retinoic acid (ATRA) and its combination with anthracycline-based
chemotherapy. More recently, another natural compound, arsenic trioxide
(As2O3), was integrated into APL treatment, showing high efficacy and toler-
ability in APL patients.
Aims: The aim of this study was to evaluate the effect of activation of cAMP
signaling system on As2O3 -induced apoptosis in acute promyelocytic leukemia
cells. 
Methods: Cultured acute promyelocytic leukemia NB4 cells were exposed to
As2O3 in the presence or absence of cAMP-increasing agent forskolin for 24h and
then cells were subjected to apoptosis analysis by flow cytometry. Analysis of cell
cycle was also performed by flow cytometry. Western blot method was used to
analyze phosphorylation state of p53 protein, total p53, p21, cyclin-D1, and the

levels of other proteins which were involved in arsenic-induced apoptosis. 
Results: These results indicate that elevation of cAMP in acute promyelocyt-
ic leukemia cells profoundly inhibit the apoptotic response to As2O3. Analysis
of the cell cycle distribution showed that NB4 cells significantly accumulated at
the G0/G1 phase under forskolin treatment alone or when As2O3 and forskolin
treatments were combined, but not in the presence of As2O3 alone. This
inhibitory effect of cAMP was reversed by PKA inhibitor H89. Our results
showed a dramatic increase of p21 without any change in p53 protein levels
during forskolin treatment of NB4 cells. Increased cAMP levels also decreased
arsenic-induced caspase-3 activation in acute promyelocytic leukemia cells.
Summary / Conclusion: As2O3 has dose-dependent dual effects on APL
cells: triggering cell apoptosis at high concentration and inducing partial differ-
entiation at low concentration. This study shows that elevation of cAMP levels
in acute promyelocytic leukemia cells can inhibit apoptosis induced by high con-
centration (1-2 µM) of As2O3.

B1735
THE PROLIFERATION ARREST OF PRIMARY BONE MARROW TUMOR
CELLS DURING CULTURE IS PRECEDED BY DOWNREGULATION OF
MKI67 AND NUMEROUS MITOTIC AND TRANSCRIPTIONAL GENES
Y Cohen1*, O Garach-Jehushua2, A Bar-Chaim3, N Rahimi-Levene1, M Izak1,
K Hertzog 1, O Gutwein1, I Esterlis1, A Kornberg1
1Hematology, 2Hematology laboratory, 3Biochemistry laboratory, Assaf Haro-
feh Medical Center (Affiliated to Sackler Faculty of Medicine, Tel Aviv Univer-
sity), Be’er Yacob, Israel

Background: To identify the gene subset in bone marrow (BM) tumor cells
which is controlled by the natural microenvironment we recorded recently the
changes acquired in gene expression profile (GEP) after removal of the cells
out of their niche. The results revealed prompt and sustained switch in the
expression of numerous genes which started immediately following aspiration
and persisted for at least 11 hours. It addition, most of the prominent changes
were common to all types of tumors examined and the constitutive overex-
pression of master genes and tumor suppressor genes could account for the
short survival of aspirated tumor cells ex vivo. Nevertheless, the almost com-
plete regression of the above GEP changes under culture conditions that
resumed cell-cell-matrix contact in vitro indicated that other factors are respon-
sible for the proliferation arrest ensued.
Aims: To identify the factors responsible for the proliferation arrest of primary
multiple myeloma (MM) and acute myeloid leukemia (AML) cells in culture.
Results: Despite the tremendous biological differences between MM and AML
the post-aspiration switch in GEP regressed equally during culture and de novo
changes appeared which were overlapping to large extent irrespective of the
culture duration or the tumor type. The reproducible GEP changes appearing
in culture compared with the expression recorded from the corresponding fresh
samples included Downregulated Genes: Irrespective of the underlying tumor
MM or AML, the aspirated BM cells showed significant downregulation of
dozens of genes during culture (lasting between 1 to 29 days). However, the
most interesting finding was the downregulation of a major subset of genes
which had in common established roles in mitosis or during transcription. The
combined downregulation of plenty of genes which are all function in the
machinery of replication seems to represent the best explanation for the invari-
able proliferation arrest limiting culture of primary tumor cells.
Upregulated genes: The upregulated gene subset predominated by extracel-
lular protein coding genes which included a variety of extracellular matrix (ECM)
proteins (SPP1, FN1) and angiogenic factors (IL8, CCL2, CXCL5, FN1,
MMP14, MT1G). Thus, the induction seemed to be oriented purposely towards
angiogenesis and matrix enrichment.
Summary / Conclusion: In analysis of the various GEP changes evolved dur-
ing culture the proliferation arrest could be best attributed to the excessive
downregulation of mitotic and transcriptional genes. The latter insult in turn
could be secondary to the loss of vital signals or direct contact with a feeder
niche component not existing in the culture flasks. In this regard, the overex-
pressed extracellular genes pointed towards the angio-matrix tissue as the
best candidate for being the missing feeder structure required for proliferation.
The suggested relationships might therefore direct future antitumor treatments
towards interruption of the feeder signals (which are not known yet) or to tar-
get the angiogenic/ECM recruitment factors (i.e., IL8, osteopontin, proteases)
as alternatives to traditional cytotoxic drugs. In summary, our results encour-
age the future assessment of non-cytotoxic niche modifying agents, directed
against IL8, osteopontin and certain proteases in various combinations as well
as against amphiregulin and COX2 which are probably adding to tumor expan-
sion.
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B1736
SANGIVAMYCIN-INDUCED APOPTOTIC INDUCTION IN HL-60 CELL LINE
S Kim1*, I Nassour2, C Lee3
1Department of Surgery, University of Pittsburgh, Pittsburgh, 2Department of
Surgery, Johns Hopkins University, Baltimore, United States, 3Department of
Pharmacy, Hanyang University, Ansan, Korea, Republic Of

Background: Sangivamycin (SGV) has shown a potent antiproliferative activ-
ity against a variety of human cancers. However, little is known about the mech-
anism of action underlying its antitumor activity in leukemia.
Aims: This study aimed to show the anti-leukemia effect of SGV on the HL-60
human acute myeloid cell line and to investigate the underlying molecular mech-
anisms governing these effects in terms of apoptosis.
Methods: To investigate the effects of Sangivamycin on cell cycle in HL-60
cells, cell viability were tested with MTT assay and we measured theDNA con-
tent of HL-60 cells using flow cytometry. In addition, TUNEL assay was used to
examine apoptotic induction in treated cells, and the effects of Sangivamycin
on the expression of apoptosis-associated proteins were examined by West-
ern blot.
Results: This study showed that SGV inhibited the proliferation of HL-60 cells
in a concentration- and time-dependent manner as measured by the MTT
assay. Treatment of HL-60 cells with an IC50 of SGV resulted in morphologi-
cal changes typical of apoptosis. Flow cytometric analysis of PI indicated that
SGV-induced apoptosis in HL-60 cells occurs in a time-dependent manner.
Tunnel assay was utilized to investigate the apoptosis induced by SGV. The pro-
apoptotic activity of SGV was attributed to its ability to modulate, in a concert-
ed manner, the expression of Bcl-2 and Bax proteins, which were down- and
up-regulated, respectively. Caspase-9 and -3 were subsequently activated,
however caspase-8 was not.
Summary / Conclusion: These results prove that SGV effectively induces pro-
grammed cell death and suggests that SGV-induced apoptosis in the HL-60
cells is mediated by the regulation of Bid cleavage and the activation of cas-
pase-9 and -3.

Cytogenetics and molecular diagnostics

B1737
HIGH FREQUENCY OF NQO1 C609T VARIANT GERMLINE POLYMOR-
PHISM IN MDS/AML WITH TRISOMY 8 
S Zachaki1*, C Stavropoulou1, T Koromila2, M Kalomoiraki1, A Daraki1, D
Koumbi1, A Athanasiadou3, K Manola1, P Kollia2, C Sambani1
1NCSR “Demokritos”, 2University of Athens , Athens, 3G. Papanicolaou Hospi-
tal, Thessaloniki, Greece

Background: Clues to the etiology of myeloid malignancies are expected to be
gained through the study of genetic susceptibility in candidate genes. Models
for MDS development suggest the role of cumulative genetic and toxic environ-
mental factors in genetically predisposed individuals. The NAD(P)H:quinone
oxidoreductase 1 (NQO1) enzyme detoxifies a number of endogenous and
exogenous quinones, protecting cells against oxidative damage. The corre-
sponding gene is subject to a single-nucleotide germline polymorphism (C609T)
resulting in a lowering of enzyme activity. Individuals homozygous for the mutant
allele (T/T) completely lack NQO1 activity, whereas heterozygotes (C/T) pres-
ent approximately threefold decreased enzyme activity.
Aims: Considering the critical role of the NQO1 enzyme in detoxification mech-
anisms implicated in MDS pathogenesis, the aim of the present study was to
investigate whether the NQO1 germline polymorphism influencing the NQO1
activity, confers susceptibility to MDS development and/or promotes certain
chromosomal changes.
Methods: We conducted a case-control study to evaluate the NQO1 genotype
in a large series of 330 Greek patients with primary MDS (217 males, 113
females, median age 68 years) and 416 gender and age matched healthy indi-
viduals (270 males, 146 females, median age 66.5 years). Bone marrow spec-
imens from patients and peripheral blood samples from healthy donors were
used for DNA extraction and subsequent genotypic analysis. The NQO1 gene
status was also evaluated in relation to patients’ characteristics and cytogenet-
ic findings. Focusing on specific cytogenetic aberrations recurrently found in
MDS/AML, we retrospectively analysed the NQO1 genotypic distribution in a
cohort of 566 patients with -5/del(5q),  -7/del(7q), trisomy8, del(20q) and -Y.
Among them, 199 cases showed -5/del(5q), 153 had -7/del(7q), 202 present-
ed +8, 51 cases had del(20q) and 65 cases exhibited loss of the Y chromosome
(-Y). The NQO1 C609T SNP genotyping was performed by a Real-Time PCR
method using Taqman technology.
Results: Our case-control study revealed no differences in the frequencies of
the NQO1 variant genotypes between patients and healthy donors. The high-
er incidences of variant NQO1 genotypes observed in MDS patients with +8,
prompted us to analyse the NQO1 gene status in a large number of MDS/AML
patients carrying certain specific abnormalities. Interestingly, the results showed
that patients with either +8 or del(20q) exhibited a 1.8-fold increased risk of car-
rying at least one variant T allele, as compared to the allele frequencies of the
control population (P=0.032, χ2=10.526, df=4). Particularly, genotypic analysis
revealed significantly increased frequencies of heterozygotes (C/T) among
patients with del(20q) and homozygous variant individuals (T/T) among patients
with +8, as compared to either healthy donors or other cytogenetic groups
(P=0.001, χ2=27.503, df=8).
Summary / Conclusion: Our case-control study, that represents the largest
series of patients with primary MDS ever evaluated for the NQO1 C609T gene
polymorphism, showed no differences in the frequencies of the NQO1 variant
genotypes between patients and healthy donors. The result suggests that
NQO1 polymorphism does not correlate with susceptibility to MDS. The
increased frequency of homozygous variant genotype (T/T) in patients with +8
might suggest a potentially causative role of lack of NQO1 protein in the patho-
genesis of trisomy 8 in MDS/AML.

B1738
AN IMPROVED REAL-TIME QUANTATIVE PCR PROTOCOL FOR DETECT-
ING VARIANT-TYPE PML-RARA FUSION TRANSCRIPTS
H Liu1*, F Wang1, W Teng1, T Wang1, C Tong1
1Ludaopei Hematology & Oncology Center, Beijing, China

Background: The variant-type PML-RARA (PML-RARA-V) transcript is typical-
ly refers to that the breakpoint of PML gene located in exon6 and sometimes
accompanied by insertion of small pseudo exon sequences derived from RARA-
intron2. The Europe Against Cancer Program (EAC) reported sets of reverse
transcript quantitative PCR (RQ-PCR) protocols including PML-RARA-V type
in 2003 and were widely referenced. But we find that the EAC2003 protocol
couldn’t efficiently detect 4 of the 11 PML-RARA-V transcripts identified in our
laboratory. 
Aims: To design a new RQ-PCR primer, in order to efficiently detect the PML-
RARA-V fusion gene.
Methods: PML-RARA-V sequences were got by a longer fragment PML-RARA
amplification and Sanger sequencing in 4 patients whom PML-RARA-V gene
failed detected by using EAC-2003 primer set. Sequences were analyzed and
new forward primer was designed and tested.
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Results: Cases and PML-RARA-V sequences information are following: Case
1: The PML partial retained the first 110bp of exon6, with an ‘AG’ insertion; Case
2: Retained the first 112bp of PML-exon6, with a 63bp insertion; Case 3:
Retained the first 115bp of PML-exon6, with a 9bp insertion, morphology and
immunophenotype of the leukemia cells manifested as atypical APL with lack
of granules and Auer rods; Case 4: Retained the first 172bp of PML-exon6, with
a 36bp insertion, the leukemia cells showed normal chromosome karyotype but
PML-RARA fusion signal can be detected by fluorescence in situ hybridization.
Insertion fragments of the later 3 PML-RARA transcripts were all derived from
RARA-intron2. All of the 4 patients were sensitive to all-trans retinoic acid and
arsenic trioxide treatment. These 4 out of 11 PML-RARA-V transcripts were all
failed to be detected by EAC2003 protocol due to the forward primer affected
by their breakpoints. By combining use the newly designed forward primer
‘GAGGGGAAGGAGGCAAGGTT’ and EAC2003 forward primers, we could
efficiently detect all of the 11 PML-RARA-V transcripts identified in our labora-
tory.
Summary / Conclusion: We propose combining use of a newly designed for-
ward primer and EAC2003 forward primer  to detect PML-RARA-V transcripts
more efficiently.

B1739
DELETION OF 14Q IN COHORT OF 560 PATIENTS WITH CHRONIC LYM-
PHOCYTIC LEUKAEMIA
L Dostalova1*, V Hodslavska1, T Sablaturova1, M Stoklasova1, A Strnkova1, B
Drevojankova1, A Burdova1, M Brejcha2, D Klodova2, M Wrobel2, Y Brychtova3,
H Francova3, V Heinzova4, J Zivna5, N Rytikova6, C Bodzasova7, J Zuchnicka
7
1Laboratory of Medical Genetics, Laboratore AGEL a.s., 2Hospital Novy Jicin
a.s., Novy Jicin, 3University Hospital Brno, Brno, 4Silesian Hospital Opava,
Opava, 5Hospital Hranice a.s., Hranice, 6Hospital Krnov, Krnov, 7Faculty Hos-
pital Ostrava, Ostrava, Czech Republic

Background: Deletion of 14q is rare but recurrent aberration in B-cell malig-
nancies, especially in chronic lymphocytic leukaemia (CLL). A limited number
of studies focused on characterization of patients with del(14q). Reindl et al.
(2010) suggested that del(14q) is associated with short time to treatment. We
analysed CLL patients from Czech republic by conventional cytogenetic analy-
sis, fluorencence in situ hybridization (FISH) and molecular methods and char-
acterized the cases with del(14) in detail.
Aims: The purpose of the current study was to focus on del(14q) in cohort of
560 CLL patients, to evaluate the incidence and to analyse additional cytoge-
netic abnormalities, IGVH mutation status and clinical outcomes.
Methods: In a period between 2008 to 2012, 560 cases with CLL were inves-
tigated. Conventional cytogenetics was performed on peripheral blood or bone
marrow samples cultured in medium with CpG-oligonucleotides and IL-2 for 72
hours. I-FISH was performed on unstimulated cells for detection of IGH@
rearrangement, + 12, del(11q), del(13q) and del(17p). The range of del(14q)
was determined by multicolor banding. For analysis of the IGVH mutation sta-
tus, monoclonal immunoglobulin rearrangements were amplified by PCR from
cDNA. PCR products were purified in agarose gel and analysed by direct
sequencing.
Results: A total of 519/560 (92,7 %) cases were succesfully stimulated for
metaphase analysis. Del(14q) was detected in 12 cases (12/519,2,3 %) and it
was mostly intersticial (11/12). It showed variable size but clustered at specif-
ic chromosomal bands. FISH revealed loss of 3´IGH@ flanking sequences
(8/12). In 5 cases del(14q) was found as sole abnormality, whereas additional
aberrations were identified in 7 cases. Two cases had complex karyotype.
IGHV status was unmutated in 9/11 cases.
Summary / Conclusion: Cytogenetic results are highly relevant in defining the
prognosis of CLL patients. I-FISH is standard method for detection of impor-
tant chromosomal aberrations. However, metaphase cytogenetic analysis
reveals another abnormalities which may change the prognosis of patients
defined by FISH. Our results are consistent with those of other studies. We con-
firmed the low occurence of del(14q), association with unmutated IGVH and the
presence of additional aberrations together with del(14q).

B1741
MOLECULAR CHARACTERIZATION AND PRENATAL DIAGNOSIS OF
FAMILIAL HEMOPHAGOCYTIC LYMOPHOHISTOCYTOSIS IN EGYPTIANS 
S Elsayed1*, E Elsobky1, E Ragab1, V Grandin2, N Lambert3, G de Saint Basile3
1Children’s Hospital, Ain Shams University, Cairo, Egypt, 2CEDI, Hôpital , Neck-
er Enfants Malades, 3CEDI, Hôpital , Necker Enfants Malades, Paris, France

Background: Familial hemophagocytic lymphohistiocytosis (FHL) is a rare,
autosomal recessively disease with a clinical manifestation during infancy in
70%–80% of the patients. Previous genetic studies in FHL revealed an extend-
ed genetic heterogeneity. The high rate of consanguinity in Egyptians makes
this rare recessive disease relatively common. 
Aims: To study molecular characteristics of the Egyptian patients with FHL
and to find any potential genotype phenotype correlation
Methods: The study included 15 families presenting to the Medical Genetics

Center for genetic counseling as one or several children had clinical and lab-
oratory criteria consistent with FHL. Molecular diagnosis was done in 9 fami-
lies by segregation analysis of polymorphic markers of PRF1 (FHL2), UNC13D
(FHL3), STX11 (FHL4), and STXBP2 (FHL5) genes. Sequencing of PRF1 gene
was performed to another 3 parents as their affected children were already
deceased at presentation. Prenatal diagnosis was done for 2 mothers with pre-
viously detected mutations
Results: Mutations in FHL causing genes were detected in 5 patients (2 in the
same family). This included homozygous Del218-224 mutation and compound
heterozygous for G218A/C1304T mutation in the PERF1 gene, homozygous
284delC mutation in the STX11 gene and homozygous C1430T mutation in the
STXBP2 gene (one family). Prenatal diagnosis revealed normal fetus in STX11
family while an affected fetus was detected in a family of PRF1 gene.
Summary / Conclusion: The mutation spectrum of the FHL in the Egyptian
children is expected to be heterogeneous due to the wide ethnic variation. The
severity and the rapid progression of the disease was an obstacle in molecu-
lar diagnosis in many families as most families presented after death of one or
several children. Molecular analysis should be further extended for carrier test-
ing to define the actual frequency of this rare disease 

B1742
ASSOCIATION OF GSTP1 POLYMORPHISM AND CHROMOSOME ABER-
RATIONS IN ACUTE MYELOID LEUKEMIA
A Daraki1,2*, F Rosmaraki1,2, K Kakosaiou1,2, S Zachaki2, M Kalomiraki2, V Ale-
porou1, C Sambani2, G Pantelias2, P Kollia1, K Manola2
1National and Kapodistrian University of Athens, 2NCSR “DEMOKRITOS”,
Athens, Greece

Background: The role of cytogenetics in determining the biologic basis of
Acute Myeloid Leukaemia (AML) is widely recognized. Different cytogenetic
abnormalities and normal karyotype have been described in AML, although
aetiology of AML remains unknown. However, interactions between environ-
mental exposure and genetic background postulated to be a possible cause of
AML development. The GSTP1 gene implicated in the detoxification pathways
of many genotoxic xeniobitics and the single-nucleotide polymorphism (A313G)
abolished GSTP1 enzymatic activity. Thus, homo-/hetero-zygotes (G/G, A/G)
for the mutant allele present decreased enzymatic activity.
Aims: Our study aimed to investigate the potential implication of GSTP1 poly-
morphism in AML susceptibility and AML-specific chromosomal abnormalities.
Methods: Chromosome studies were performed on 184 AML patients. Patients
were classified according to FAB classification. GSTP1 genotyping was per-
formed by PCR-RFLP assay in all patients and 370 sex and age matched unre-
lated healthy controls.
Results: FAB classification was available in 102 patients with M2 (32.5%) as
the most common subtype. Cytogenetic analysis was successful in 97.3% of
patients. Abnormal karyotype was found in 62.6% of patients and among them,
32.1% were complex while 20.5% satisfied the requirements of the monoso-
mal karyotype definition. The most common chromosome aberrations were +8
(21.4%), -7/del(7q) (20.5%), -5/del(5q) (13.4%), abnormalities of 11q23
(12.5%), t(15;17) (9.8%), t(8;21) (8.0%), -Y (8%), +22 (7.1%) and inv(16)
(6.25%). The GSTP1 genotypic distribution in patients and controls was signif-
icantly different(P<0.0001). An increased frequency of heterozygotes A/G was
observed in M2 (70.8%) and M4 (65%) subtypes. Interestingly, a higher fre-
quency of homozygous mutant G/G in AML patients with normal karyotype was
observed compared to the abnormal karyotype (P=0.056). Furthermore, a high-
er frequency of heterozygotes A/G was revealed in AML patients with -Y, -
7/del(7q) and +22.
Summary / Conclusion: Our results suggest that the GSTP1 A313G polymor-
phism may be a predisposing factor for the development of AML-specific abnor-
malities. Moreover, homozygosity of the GSTP1 polymorphism seems to be
associated with development of AML with normal karyotype.

B1743
EXTERNAL QUALITY ASSESSMENT OF KIT D816V MUTATION TESTING
IN MASTOCYTOSIS
S Scott1*, J Clark1, A Jack1, L Whitby1, D Barnett1, J Reilly1
1UK NEQAS for Leucocyte Immunophenotyping, Sheffield, United Kingdom

Background: Mastocytosis is frequently associated with the somatic activat-
ing mutation D816V in the KIT gene; this results in constitutive activation of KIT
tyrosine kinase activity, and provides resistance to tyrosine kinase inhibitors
such as Imatinib. It is a minor criterion for classification of Systemic Mastocy-
tosis (SM) according to the 2008 WHO Classification of Tumours of
Haematopoietic and Lymphoid Tissues. The KIT D816V mutation is detectable
in 95% of patients with SM but mutation load is often low, with previous stud-
ies showing a median 0.9% mutant versus wildtype. UKNEQAS LI, an interna-
tional provider of External Quality Assessment (EQA)/Proficiency Testing (PT)
services, has a commitment to improve laboratory testing quality through stan-
dardisation and education in haemato-oncology diagnostics. 
Aims: To assess and improve the quality of diagnostic testing for KIT D816V
mutation testing UKNEQAS LI have recently initiated a pilot scheme for KIT
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D816V mutation.
Methods: Two vials of lyophilised cell-lines were distributed to 28 participants
for KIT D816V mutation analysis. The samples were manufactured to contain
a minority of KIT D816V mutated cells with a substantial background of unmu-
tated cells, to mimic mutation levels typically seen at diagnosis in SM. Based
on cell composition the level of mutation in the two samples was 1% and 2.5%,
respectively, when analysing genomic DNA. 
Results: 20/27 (74.1%) participants found a KIT D816V mutation in both sam-
ples issued. Six participants did not find a KIT D816V in either sample. One par-
ticipant found a mutation in the 1% sample but not in the 2.5% sample and
another participant found a mutation in the 2.5% sample but not in the 1% sam-
ple. This indicates a potential false negative rate of around 25% in clinical sam-
ples. Eleven participants used Sanger sequencing as part of their testing path-
way. Interestingly, of the 8 participants who did not find a KIT D816V mutation
in one or both of the samples, 7 used Sanger sequencing as part of their test-
ing pathway, with 5 of these using it as their sole technique.
Summary / Conclusion: Direct Sanger sequencing has a sensitivity of 15-
20% which is not adequate to detect low level KIT D816V mutations typically
found in SM unless, perhaps, highly purified mast cells are analysed. Other
more sensitive techniques such as nested PNA-PCR or real time PCR should
be employed to provide optimal SM diagnosis and treatment.

B1744
SUBMICROSCOPIC DELETIONS OF 3’-CBFB GENE PORTIONS IN ACUTE
MYELOID LEUKEMIA WITH INV(16): A COMPREHENSIVE DIAGNOSTIC
APPROACH USING HIGH RESOLUTION MICROARRAY AND LONG DIS-
TANCE-PCR
J Yang1*, S Oh2, E You3, H Lee1, W Lee1, S Baek4, H Yoon4, E Cho5, C Mey-
er6, R Marschalek6, T Park1
1Department of Laboratory Medicine, School of Medicine, Kyung Hee Univer-
sity, Seoul, 2Department of Laboratory Medicine, Inje University College of
Medicine, Busan, 3Laboratory Medicine, 4Department of Hematology-Oncolo-
gy, School of Medicine, Kyung Hee University, Seoul, 5Greencross Reference
Laboratory, Yongin-city, Korea, Republic Of, 6Institute of Pharmaceutical Biol-
ogy, ZAFES, Diagnostic Center of Acute Leukemia, Goethe-University of Frank-
furt, Frankfurt/Main, Germany

Background: Submicroscopic deletions in leukemia occurs in rearrangements
such as BCR-ABL1, while 3’-CBFB gene deletions in AML with inv(16) are
rarely reported with the incidence ranging from 2% to 7.7% estimated by fluo-
rescence in situ hybridization (FISH).
Aims: As almost all other reports were based on FISH analysis alone, we
focused on the comprehensive molecular analysis of 3’-deletion of CBFB in AML
with inv(16), obtained from bone marrow specimen of a male AML patient. Iden-
tifying the extent of submicroscopic deletion and involved genes could provide
an understanding of presumably an inferior prognosis of such patients with
submicroscopic deletion.
Methods: Workup included karyotyping, FISH, multiplex reverse transcriptase
polymerase chain reaction (RT-PCR), long distance-PCR (LD-PCR), and high
resolution microarray studies. A chromosomal microarray experiment using
Cytoscan 750K array (Affymetrix, Santa Clara, CA) was conducted to confirm
the presence of the submicroscopic deletion. To reconfirm the deleted regions,
high resolution microarray was conducted using a customized Agilent Human
aCGH Microarray 1x1M designed to include 698K probes of chromosome 16
(Agilent Technologies, Palo Alto, CA).
Results: Cytogenetic analysis resulted in the karyotype 46,XY,inv(16)
(p13.1q22) in 19 out of 20 metaphases we analyzed. FISH analysis using Vysis
LSI CBFB dual-color break-apart probe (Abbott Molecular/Vysis, Des Plaines,
IL) also resulted in split signals in 94.5% of the analyzed cells. A notable find-
ing was the loss of the green 3’-CBFB telomeric signal which indicated for a 3’-
CBFB deletion, namely a submicroscopic deletion. The subsequent multiplex
RT-PCR using Hemavision (DNA Technology, Aarhus, Denmark) revealed a
CBFB-MYH11 rearrangement. From LD-PCR analysis, CBFB-MYH11 fusion
gene was found to have been generated from a recombination event that
occured within intron 5 of CBFB and intron 32 of MYH11. Microarray result was
arr16p13.11(15,822,415-16,289,059)x1,16q22.1(67,122,027-68,312,149)x1
(Human Genome Build 37.2; http://genome.ucsc.edu). The deletion at 16p
included the 5’-portion of the MYH11 gene and several genes located cen-
tromeric to MYH11. High resolution microarray resulted in arr
16p13.11(15,815,138-16,291,017)x1,16q22.1(67,123,219-68,307,465)x1 and
gave a more detailed information of the deletion that occurred at 16p13.11 and
16q22.1 (Figure 1). Interestingly, the high resolution aCGH analysis revealed
another deletion (exon 28-32) that occurred telomeric to the MYH11 gene rem-
nant at 16p13.11 identified and led to the deletion of the overlapping NDE1 gene
(exon 8). 
Summary / Conclusion: Analysis of submicroscopic deletions in AML patients
can be of great benefit for comprehension of patients’ clinical courses and their
corresponding genetics. Reports on submicroscopic CBFB deletions in AML
patients with inv(16) are yet limited and require further studies to characterize
the additional genetic lesions of these patients. The best strategy would be the
use of commercially available SNP microarrays (Affymetrix, Santa Clara, CA)
and customized aCGH arrays (Agilent Technologies, Palo Alto, CA) for chro-

mosome 16 to systematically characterize more deletions in AML patients with
inv(16). Deletion of the NDE1 gene located centromeric to the CBFB-MYH11
breakpoint was recently described to be disrupted in at least of 90% of inv(16)-
positive AML cases. Since CBFB-MYH11 fusion gene produces a large variety
of alternatively spliced fusion transcripts (n~10), we recommend using the
established genomic breakpoint analysis for the molecular characterization of
inv(16) leukemia patients. In addition, genomic breakpoint analysis enables
prompt diagnosis and confirmation of specific gene rearrangements in leukemia
and even solid tumors. The combination of different molecular and array tech-
nologies will aid the understanding of cancer-based mechanism, and more-
over, to translate this knowledge into clinical trials to improve cancer treatment
in the future.

B1745
MOLECULAR FACTORS ASSOCIATED WITH BONE INVOLVEMENT IN
GAUCHER PATIENTS
K Lukina1*, I Fevraleva1, V Mamonov1, E Sysoeva1, G Yatsyk1, A Sudarikov1,
E Lukina1
1Hematology Research Center of Ministry of Healthcare of the Russian Feder-
ation, Moscow, Russian Federation

Background: Gaucher disease is one of the most common glycolipid storage
disorders caused by mutations in the gene (GBA) which encodes human acid-
β-glucosidase. Bone involvement is typical for Gaucher disease and varies
from asymptomatic osteopenia to irreversible orthopedic defects. Bone marrow
infiltration by Gaucher cells, impaired regulation of bone metabolism and
ischemic osteonecroses are currently considered to be the main pathogenic
mechanisms of bone involvement. However, the cause of exceptional hetero-
geneity of bone disease still remains unclear. 
Aims: To study genetic factors possibly associated with severity of bone
involvement in type I Gaucher patients: the most common GBA mutations and
mutations causing a predisposition to thrombophilia.

Methods: The study group included 100 adult patients (36 males and 64
females aged from 18 to 79 years) with the diagnosis of type I Gaucher disease
verified by enzyme assay. Patients (pts) were divided into 4 groups based on
the severity of bone involvement: extremely severe (3 pts), severe (25 pts),
moderate (58 pts) and mild (14 pts) bone involvement. The assessment of bone
involvement was based on the severity of osteoporosis, presence of patholog-
ical fractures, avascular necroses of hips, osteonecroses, bone marrow infiltra-
tion assessed by MRI and X-ray examinations.
Allele-specific real time polymerase chain reaction enabling the identification of
single nucleotide substitution in certain DNA segments was used to screen the
pts for: 1) the most common GBA mutations (amino acid substitution N370S,
G - insertion (84 GG), amino acid substitution L444P and inversion
IVS2+1G>A); 2) mutations causing a predisposition to thrombophilia (G1691A
Factor V Leiden, G20210A prothrombin, C677T MTHFR mutations and 4G/5G
polymorphism of PAI-1). 
Results: The most common mutation was N370S revealed in 93% of the total
number of alleles, followed by L444P found in 22% of alleles. The method
allowed to identify both mutant alleles in 39% of pts: the genotype
N370S/N370S was revealed in 17% of pts, N370S/L444P – in 19%,
N370S/IVS2+1 – in 2%, L444P/84GG – in 1% of pts. Only one mutant allele
was identified in 57% of pts: the genotype N370S/Other mutation was found in
55%, L444P/Other mutation – in 2% of pts. None of the 4 analyzed mutations
was found in 4% of pts. No correlation between the GBA genotype and sever-
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ity of bone involvement was found in our group of patients. 
We also searched for the markers of other hereditary diseases and predispo-
sitions among Gaucher patiens. Homozygous C677T MTHFR mutation was
found in 7 (7%) of pts, heterozygous factor V Leiden mutation – in1, heterozy-
gous G20210A prothrombin mutation – in 1; 4G/4G PAI-1 polymorphism – in
30 (30%) of pts. It should be noted that all 3 pts with extremely severe bone
involvement carry molecular markers of thrombophilia: 1 pt – G20210A pro-
thrombin mutation, 2 pts – 4G/4G PAI-1, however correlation with bone involve-
ment is not statistically significant.
Summary / Conclusion: We found no association between the severity of
bone involvement and GBA genotype. To assess correlation between throm-
bophilia markers and severity of bone involvement further research is needed.

B1747
CLINICAL SIGNIFICANCE OF PREVIOUSLY CRYPTIC COPY NUMBER
ALTERATIONS AND LOSS OF HETEROZYGOSITY USING THE COMBINED
ARRAY CGH AND SNP MICROARRAY ANALYSIS IN CHILDREN WITH AML
AND MDS
K Koh1*, J Lee2, J Seo1, H Shin1, E Seo2, H Im1, J Seo1
1Pediatrics, 2Laboratory Medicine, ASAN MEDICAL CENTER, Seoul, Korea,
Republic Of

Background: Although cytogenetic analysis provides essential information for
diagnosis and prognosis in patients with acute myeloid leukemia (AML) and
myelodysplastic syndrome (MDS), a significant proportion of patients lacks
cytogenetic aberrations on metaphase cytogenetics (MC). The combined array
comparative genomic hybridization and single-nucleotide polymorphism
microarray (CGH+SNP microarray) platform can allow the simultaneous detec-
tion of copy number alterations (CNA) and copy neutral-loss of heterozygosi-
ty (CN-LOH), which cannot be detected by MC, in high-resolution without the
need to run two separate microarray experiments. Whole-genome scanning
studies using array CGH and SNP microarray are not sufficient in pediatric
AML and MDS, and their clinical and biological implications are still to be inves-
tigated in pediatric population.
Aims: This study was performed to detect simultaneously cryptic CNA and
CN-LOH by CGH+SNP microarray, and to characterize the clinical significance
of the submicroscopic defects in childhood AML and MDS.
Methods: A total of 18 patients with AML (n = 15) or MDS (n = 3) younger than
18 years of age at diagnosis were included in this study. DNA extracted from
frozen bone marrow (n=17) or peripheral blood (n=1) samples at diagnosis
were used for CGH + SNP microarray analysis. LOH regions >5 Mb was regard-
ed as significant. All samples were analyzed with Agilent CGH+SNP 180K kit
microarrays (Agilent Technologies, Santa Clara, CA, USA). Data were ana-
lyzed using Agilent CytoGenomics 2.0.6.0 with an ADM-2 algorithm (threshold
8.0). The results were analyzed according to the genome build Hg19.
Results: CGH+SNP microarray revealed CNAs at 14 regions (7 gains, 7 loss-
es) in 9 patients, while MC detected 11 regions (5 gains, 6 losses) in 8 patients.
All genomic imbalances detected by MC were recognized by CGH, whereas 2
gains and 1 loss revealed by CGH were undetectable by MC. In addition, an
accurate gain region, which was erroneously detected by MC, was corrected
by CGH. With CGH+SNP microarray, LOHs larger than 5Mb were detected at
12 regions in 8/18 (44%), LOHs larger than 10 Mb were detected at 6 regions
in 5/18 (28%), and LOHs, which were larger than 10 Mb and involved terminal
regions or whole chromosome, were detected at 3 regions in 3/18 (17%). LOH
affected the following chromosomal arms of 1p, 5q, 9p, 7q, 13q,6,15q, 18q, Xp,
Xq, and recurrent LOH was observed at 1p33-p32 (n = 2). Of 5 patients with
normal karyotype, CGH+SNP microarray revealed cryptic LOH with or without
CNA in 3 patients. Of 13 patients with abnormal MC, CGH+SNP microarray
detected additional cryptic CNAs (n = 2), and LOHs (n = 5) in 6 patients. In total,
9 patients were shown to have additional aberrations including CNAs (n = 3)
and/or LOHs (n = 8). Certain segmental LOH or CNA regions included candi-
date genes responsible for leukemogenesis, such as CDKN2C (1p), CDKN2A
(9p), JAK2 (9p), PAX5 (9p), BEX1 (Xq), ETV6 (12p), IRF4 (6p), DEK (6p), and
FLT3 (13q). Of 15 patients with AML, 3 patients with terminal LOH larger than
10 Mb showed significantly inferior relapse-free survival rate (P=0.041), where-
as interstitial LOH larger than 5Mb or those larger than 10 Mb did not influence
the outcome.
Summary / Conclusion: This study showed that CGH+SNP microarray
allowed simultaneous detection of previously cryptic CNA and LOH in the
patients with abnormal karyotypes as well as normal karyotype. The results
showed that CGH+SNP microarray can be used complimentarily with the con-
ventional cytogenetics to delineate the genetic aberrations of childhood AML
and MDS. In addition, segmental LOHs harboring oncogenes or tumor suppres-
sors associated with leukemogenesis may imply pathobiological significance.
To refine the prognostic impact and biologic implications of hidden genetic
aberrations in childhood AML and MDS, a prospective study on larger pediatric
population with matched DNA sample is warranted.

B1748
HYPOXIA INDUCIBLE GENES, ERYTHROPOIETIN AND VASCULAR
ENDOTHELIAL GROWTH FACTOR EXPRESSION IN RENAL CELL CAR-
CINOMA
B Beleslin-Čokić1*, B Ilić1, K Mirković1, C Noguchi2, V Čokić3, S Damjanović1
1Clinic for Endocrinology, Diabetes and Metabolic Diseases, Genetic labora-
tory, Clinical Center of Serbia, Belgrade, Serbia, 2Molecular Cell Biology Sec-
tion, Molecular Medicine Branch, NIDDK, National Institutes of Health, Bethes-
da, United States, 3Laboratory of experimental hematology, Institute for Med-
ical Research, Belgrade, Serbia

Background: More than 90% of kidney cancers are of epithelial cells origin,
referred to as renal cell carcinoma (RCC). RCC can be familiar or sporadic,
often associated with distinct genetic mutations with the most prominent being
von Hippel-Lindau (VHL) gene mutations. The germ line mutation in the VHL
gene is usually associated with familiar RCC and VHL syndrome. The VHL pro-
tein is a component of an E3 ubiquitin ligase complex that regulates hypoxia-
inducible factor (HIF). If VHL is inactivated, then a defective VHL protein is pro-
duced and HIF is not degraded.
Aims: Accumulation of HIF induces over-expression of hypoxia related genes
including erythropoietin (EPO), vascular endothelial growth factor (VEGF) and
platelet-derived growth factor (PDGF), thus promoting angiogenesis, prolifer-
ation and tumorogenesis. The aim of this study was to examine hypoxia relat-
ed genes in RCC.
Methods: We analyzed the tumor and surrounding healthy tissue in 10 patients
who had radical nephrectomy because of RCC. We analyzed mRNA expres-
sion of VEGF and two VEGF receptors, VEGFR-1 (Flt-1) and VEGFR-2 (Flk-
1, KDR) in tumors vs. surrounding healthy tissue by real time quantitative PCR.
In addition, we determined EPO and EPO receptor (EPOR) mRNA expression
in tumors compared surrounding tissue. DNA was isolated from blood and from
tumor and surrounding healthy tissue for sequencing of VHL gene. Also, DNA
methylation of VHL gene was analyzed in tumors.
Results: We found that VEGF was induced several folds in all examined
tumors compared to healthy tissue.VEGF binds with high affinity to two recep-
tors, VEGFR-1 (Flt-1) and VEGFR-2 (Flk-1, KDR),and we found that VEGFR-
2 was induced several folds in tumors compared to healthy tissues, while VEG-
FR-1 was not induced. However, EPO expression was only detected in 4 out
of 10 tumor samples, suggesting dependence of tumor localization in the kid-
ney, since only peritubular fibroblasts produce EPO. Erythropoietin receptor
(EPOR) was detected both in tumor and healthy tissues with no difference in
expression.DNA was isolated from the blood of all examined patients before
radical nephrectomy and was used for sequencing of the VHL gene, checking
for sporadic and hereditary forms of RCC. Only one patient had a substitution
of leucine to proline at position 25 (P25L) as a polymorphism of the VHL gene.
Using sequencing, we demonstrated two different mutations in VHL gene, one
was deletion of a nucleotide in codon 147 of exon 2 and second was deletion
of 22 nucleotides in codon 99 of exon 1. Since sporadic RCC goes with inac-
tivation of the VHL, either through hypermethylation or mutation, the other 7
tumor samples showed no increase in DNA methylation of VHL gene.
Summary / Conclusion: These results suggest that defective production of
VHL protein and accumulation of HIF, EPO and VEGF partially explains the
angiogenesis, proliferation and tumorogenesis of sporadic RCC.

B1749
PRODUCTION OF PLASMID CONTROL REAGENTS FOR MOLECULAR
MONITORING OF ATYPICAL BCR-ABL1 FUSIONS 
H White1,2*, V Hall1, G Gerrard3, L Foroni3, M Müller 4, A Hochhaus 5, N Cross2,
6
1National Genetics Reference Laboratory (Wessex), Salisbury NHS Founda-
tion Trust, Salisbury, 2Faculty of Medicine, University of Southampton,
Southampton, 3Molecular Pathology, Centre for Haematology, Faculty of Med-
icine , Imperial College London, London, United Kingdom, 4III. Medizinische
Klinik, , Medizinische Fakultät Mannheim der Universität Heidelberg,
Mannheim, 5FZL Dept. Hematology/Oncology, Universitätsklinikum Jena, Jena,
Germany, 6National Genetics Reference Laboratory (Wessex), Salisbury Dis-
trict Hospital, Salisbury, United Kingdom

Background: Approximately 97-98% of CML patients express e13a2 and/or
e14a2 BCR-ABL1 fusion transcripts resulting from translocation breakpoints
that fall within the major breakpoint cluster region of BCR and a large region
upstream of ABL1 exon 2. Residual disease after therapy for these cases is
typically monitored by qRT-PCR using a single primer/probe set. The remain-
ing 2-3% of CML patients express atypical BCR-ABL1 fusions, the majority of
which are accounted for by five variants: e1a2, e6a2, e8a2, e13a3, e14a3,
e19a2. These atypical transcripts cannot be monitored by qRT-PCR using stan-
dard methodologies and for most of these cases no molecular monitoring option
is available.
Aims: To facilitate molecular monitoring for patients with atypical BCR-ABL1
transcripts we sought to develop five plasmid constructs containing BCR-ABL1
transcripts e1a2, e6a2, e8a2, e14a3, or e19a2 along with the three principal
controls genes ABL1, BCR and GUSB. Construction of plasmids containing the
BCR-ABL1 variant and the control genes allows the same plasmid standard to
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be used for both targets. 
Methods: The e6a2, e14a3, and e19a2 transcripts were PCR amplified from patient
blood samples to produce amplicons upstream of the BCR breakpoint to ABL1 exon
10. E1a2 was amplified in a similar fashion from the SD1 cell line. The e8a2 transcript
was also amplified from patient leukocytes from BCR exon 8 to ABL1 exon 5 and
included a 55bp inverted insertion between the two genes that was derived from
ABL1 intron 1. Three transcripts (e6a2, e14a3, e19a2) were cloned into pCR2.1 (Invit-
rogen). e6a2 and e19a2 (HindIII/XbaI) fragments were subcloned into a previously
constructed vector pUC18_GUSB_BCR (HindIII/XbaI) and e14a3 (HindIII) was sub-
cloned into pUC18_ABL1_BCR_GUSB (HindIII). E8a2 and e1a2 were amplified
using primers with SalI tags and subcloned into pUC18_BCR_GUSB (SalI). Plasmid
sequences were verified by sequencing the cloned insert and then plasmids were lin-
earised using HindIII (e6a2, e19a2), EcoRV (e1a2, e8a2) and SalI (e14a3). Each plas-
mid was quantified and the copy number determined. Ten-fold serial dilutions were
prepared in 0.1xTE buffer containing 50µg/ml tRNA and analysed using real time
PCR with transcript specific forward primers and the Europe Against Cancer reverse
primer and probes ENR561 and ENP541 (e1a2, e6a2, e8a2, and e19a2) and
ENR1063 and ENP1043 (e14a3).
Results: Copy numbers were assigned to each plasmid and their performance
evaluated on replicate serial dilutions. Standard curves showed acceptable
gradients: -3.33 (e1a2), -3.33 (e6a2), -3.36 (e8a2), -3.45 (e14a3), and -3.36
(e19a2) and all had an r2 above 0.99.
Summary / Conclusion: We conclude that this set of 5 plasmids are suitable
for calibrating residual disease in patients with atypical BCR-ABL1 transcripts.
Because of the rarity of these fusions, we suggest that molecular monitoring is
performed in a very limited number of centres to facilitate cost effective, quali-
ty controlled analysis.

B1750
COMPARISON OF CONVENTIONAL CYTOGENETICS, MULTIPLEX RT-
PCR, NPM AND FLT3 MUTATION FOR THE DETECTION OF GENETIC
ABNORMALITIES IN ACUTE MYELOID LEUKEMIA
J Kim1*, D Cho2, S Koo1, Y Park1
1Laboratory Medicine, 2Hemato-Oncolology, Chungnam National University
Hospital, Daejeon, Korea, Republic Of

Background: Acute myeloid leukemia (AML) is a clonal disorder resulting from
genetic alterations. Although conventional cytogenetic analysis is a most com-
mon method to detect many genetic abnormalities, it requires time for dividing
cells and 40 to 50% of AML show normal karyotype. For these limitations, new
molecular methods such as multiplex reverse transcriptase-polymerase chain
reaction (RT-PCR) and gene mutations have been implemented in characteri-
zation of AML to determine diagnosis, prognosis and treatment.
Aims: We studied the clinical usefulness of each method as a routine diagnos-
tic practice.
Methods: We collected data of 104 newly diagnosed AML patients between
January 2010 and December 2012. Cytogenetic analysis was performed on
unstimulated 24- and 48-hour cultures of bone marrow and multiplex RT-PCR
was performed using Hemavision system (DNA Technology A/S, Aarhus, Den-
mark) to detect 28 different translocations. In addition, FLT3-ITD mutations and
NPM1 mutations were analyzed by PCR and sequencing.
Results: Of 104 bone marrow specimen, 57 (54.8%) had clonal abnormalities
in cytogenetic analysis and 26 (25.0%) were positive for multiplex RT-PCR.
There was no case with more than 1 translocation in multiplex RT-PCR. Among
26 multiplex RT-PCR positive cases, 24 cases had same translocations in cyto-
genetic analysis. But cytogenetic analysis missed translocations in 2 cases
and false negative rate of cytogenetic analysis was 7.7% (2/26). One case with
t(9;11) showed normal karyotype in cytogenetic analysis and 1 with t(10;11) had
no abnormalities of chromosome 10 and 11 except i(17). Among 57 cases with
cytogenetic abnormalities, 32 cases had genetic aberrations not targeted by
multiplex RT-PCR but 1 with t(15;17) showed false negative for multiplex RT-
PCR due to very low RNA quantity (9.8 ng/μL). So false negative rate of multi-
plex RT-PCR was 3.7% (1/27). The NPM1 mutations were identified in 19
(18.3%) of the 104 AML and in 18 (40.0%) of the 45 AML showing normal kary-
otype and negative multiplex RT-PCR. And type A NPM1 mutations were 15
(78.9%). The FLT3-ITD mutations were found in 6 (13.3%) of the 45 AML with
normal karyotype and were a sole detected genetic abnormality in 4 cases.
Summary / Conclusion: In AML, genetic changes could be detected in 76.9%
using cytogenetic and molecular analysis including gene mutations. Cytogenet-
ic analysis has the extensive capacity to detect chromosomal abnormalities.
Multiplex RT-PCR has an advantage in detecting cryptic translocations missed
by cytogenetic analysis and gene mutations provide additional prognostic data.
Therefore, combination of cytogenetic and molecular analysis should be used
at the time of diagnosis routinely.

B1751
CLINICAL AND MOLECULAR FINDING IN MACEDONIAN FAMILY WITH
NIJMEGEN BREAKAGE SYNDROM
S Kocheva1*, K Martinova1, S Glamocanin1, Z Antevska-Trajkova1, B Cones-
ka-Jovanova1, A Eftimov2, N Matevska2, A Dimovski2
1Hematology and Oncology, University Children’s Hospital, Medical Faculty,

University “St. Cyril and Methodius”, Skopje , 2Molecular laboratory, Faculty of
Pharmacy, University “St. Cyril and Methodius”, Skopje, Macedonia, The For-
mer Yugoslav Republic Of

Background: Nijmegen breakage syndrome (NBS) is a rare autosomal reces-
sive chromosomal instability disorder characterized by microcephaly, immun-
odeficiency, radiosensitivity and a very high predisposition to malignancy. The
gene responsible for NBS, NBS1, is located on chromosome 8q21 and encodes
a protein called nibrin. This protein is a component of the hMre11/hRad50 pro-
tein complex, suggesting defective DNA double strand break (DSB) repair or
cell cycle checkpoint function in NBS.
Aims: In this report we describe two patients with the NBS in Macedonian fam-
ily. To our knowledge this is the first family with NBS reported from Macedonia.
Methods: Clinical and laboratory examinations with regard to lymphoma and
NBS. Mutation detection using genomic DNA was performed by PCR with spe-
cific primers for the human NBS1 gene, followed by automated DNA sequence
analysis
Results: Both children presented with microcephaly, syndaktylia and by the
development of T cell non Hodgkin lymphoma at the age of 7 and 10 years,
respectively. Molecular analysis showed homozygositye for 657del5 mutation
in the NBS1 gen. The parents were heterozygotes and they had no knowledge
of consanguineous relationship. The first child was treated with BFM-NHLpro-
tocol and achieved a complete remission which lasted for 21 months. A subse-
quently, he developed a medullar relapse with hiperleukocytosis and died due
to lethal CNS complications. The second child was treated according to AIOP-
BFM ALL 2009 protocol. The remission was not achieved in this patient and she
passed away after a very brief and severe episode of gram-negative sepsis and
SIRS during bone marrow aplasia after the intensive chemotherapy block in the
induction phase for bone marrow transplantation.
Summary / Conclusion: Because of increased sensitivity to radiation therapy
and chemotherapy, the treatment of malignancies in patients with NBS can be
difficult. The ability to diagnose disease at the molecular level allows prenatal
diagnosis in families at risk to having a child with NBS which is warranted in
these families. 

B1752
A MULTIPLEX REAL TIME QUANTITATIVE PCR METHOD TO DETECT THE
CO-EXPRESSION OF WT1 AND MDR1 GENE EXPRESSION IN ACUTE
LEUKEMIA PATIENTS
B Xu1*, X Song1, P Shi1, X Guo1, J Li1, S Zhou1
1Department of Hematology, Nanfang Hospital, Southern Medical University,
Guangzhou, China

Background: The interaction between Wilms tumor gene 1 (WT1) and the pro-
moter region of the multidrug resistance-1 (MDR1) gene has been previously
reported but the clinical significance of the coexpression of WT1 and MDR1 in
acute leukemia (AL) is still largely unknown. So correlative studies of MDR1 and
WT1 expression in leukemia cells may ultimately contribute to a better under-
standing of the relationship of WT1 and MDR1 gene expression and elucidate
the clinical significance.
Aims: To establish a multiplex real-time quantitative PCR (RQ-PCR) method
to detect the co-expression of WT1 and MDR1 in acute leukemia patient.
Methods: Total RNA was extracted from k562 cell line and was revrerse tran-
scribed to cDNA by the outer primers of WT1 and MDR1 respectively. The
cDNA of WT1 and MDR1 were purified and digested by BamHI and BglII, and
then the two fragments were ligated to form the recombinant fragment
WT1+MDR1.The outer forward primer of WT1 and outer reverse primer of
MDR1 were used to amplify the recombinant fragment WT1+MDR1.The PCR
product was purified and connected with pMD18-T vector, and then transferred
into Ecoil DH-5α. A new kind of WT1-MDR1-contained plasmid was gained
from the positive colony. The recombinant plasmid was verified by digestion with
restriction enzyme and PCR amplification. A multiplex real time quantitative
PCR method was set up with FAM-labeled MDR1 probe and VIC-labeled WT1
gene in one reaction tube. The absolute copy numbers of these two genes
were calculated according to their own standard curve. positive plasmid and 47
acute leukemia(AL) patients were tested by this method.
Results: The recombinant plasmid was confirmed by EcoR1 digestion and
PCR amplification. The multiplex RQ-PCR technique can catch the sensitivity
of WT1 gene and MDR1 to 10 copy/μl. The standard curve slope were 0.998
and 0.999. The expression results were the same tendency with route RQ-
PCR method. The WT1 and MDR1 expression levels of de novo AL patients
were significantly higher as compared to the controls P<0.001. The WT1 and
MDR1 expression correlated to the clinical outcome, the AL patients with WT1
and MDR1 expression levels significantly decreased after chemotherapy and
retained in a low range had a favorable outcome, while patients with high WT1
and MDR1 expression levels persistent or increased significantly predicted an
adverse prognosis.
Summary / Conclusion: A multiplex real time quantitative PCR method to
detect WT1 and MDR1 gene were constructed successfully, and it could be
used to detect the expression levels of WT1 and MDR1 genes simultaneous-
ly. The expression of WT1 and MDR1 may provide useful information for AL
patients prognosis.
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B1753
UNUSUAL CONSTITUTIONAL ANOMALY T(11;12;20) IN A CASE OF MUL-
TIPLE MYELOMA
T Boneva1*, A Asenova1, L Mitev1
1Cytogenetics, Military Medical Academy, Sofia, Bulgaria

Background: It is accepted that constitutional structural chromosome aberra-
tions are associated with cancer predisposition. The cytogenetic investigation
of these anomalies could be of major importance for identification of the molec-
ular events responsible for the initiation steps in oncogenesis. However,
because of insufficient data, the main question, are constitutional chromosome
aberrations a part of the multistep malignant process has not been as yet clar-
ified. 
Aims: . In this report we describe a new constitutional rearrangement in a case
of multiple myeloma. The aim of our study is to investigate is there a link
between the constitutional anomaly and the tumor clone.
Results: The patient a 71-year old female was presented with lower back pain,
X-rays data of multiple loci of osteolysis in the pelvis, mild anemia (Hb 114 g/l),
elevated serum monoclonal protein concentration (35g/l; IgA/kappa), kappa
light chain in the urine and 30 percent plasma cells in the bone marrow (BM).
Cytogenetic examination of phytohemagglutinin stimulated peripheral blood
(PB) established 12 cells (50 cells analyzed) with the following three-way recip-
rocal translocation 46,XX,t(11;12;20)(p11.2;q21.32;q11.1). Fluorescent in situ
hybridization (FISH) of PB with whole chromosome probes for 11 (WC11) and
20 (WC20) confirmed the translocation. Cytogenetic study of BM with G-band-
ing method revealed  pathological clone with different numerical and structur-
al anomalies. The clonal aberrations are summarized in the following compos-
ite karyotype: 80-81,XX,+1,+1,+2,+2,+3,+3,+4,+4,+5,+5,+dic(5;?;9)(5pter-
> 5 p 1 2 : : ? : : 9 p 1 1 - 9 q t e r ) , + 6 , + 6 , + 8 , + 1 0 , + 1 0 ,
+11,+11,+13,robt(14;15)(p11;p11),+15,+der(17)t(17;?)(p13;?),+18,+18,+19,+19
,del(20)(p11.1p11.2),+21,+21,+22,+22,+3mar,dmin.[cp5]. The remaining 18
cells analyzed showed normal diploid karyotype 46,XX. Constitutional anom-
aly t(11;12;20) or some of the constitutional derivative chromosome №№11, 12,
20 are not presented in the malignant clone. Fish analysis of BM with WC11
and WC20 did not find constitutional rearrangements in chromosome 11, 12 and
20, but demonstrated that the deleted segment 20p11.1-11.2 is inserted in the
dicentric chromosome between the parts of chromosome 5 and 9. Split assay
with DNA specific probes for IgH region at 14q32 and DNA specific probes for
1q21/1p36, p53 showed normal FISH signals. DNA specific probe for 13q14
indicated clone with monosomy 13 – nuc ish(DLEUx1,13qterx1)[10/100]. In
conclusion, the pathological clone in our case has not been originated from the
cells with constitutional anomaly and the both are independent cytogenetic
events.
Summary / Conclusion: In conclusion, the pathological clone in our case has
not been originated from the cells with constitutional anomaly and the both are
independent cytogenetic events.

Drug resistance and pharmacology

B1754
EPSTEIN-BARR VIRUS LATENT MEMBRANE PROTEIN 1 INCREASES
DRUG-RESISTANCE THROUGH ENHANCED PKD
J Kim1*, W Kim2, C Park1
1Samsung Biomedical Research Institute, 2Div. of Hematology/Oncology, Sam-
sung Medical Center, Seoul, Korea, Republic Of

Background: Epstein-Barr virus (EBV)-encoded latent membrane protein-1
(LMP1) is a transmembrane protein essential for EBV-induced immortalization
and transformation of B cells. Protein kinase D (PKD, also called PKCmu) as
a serine/threonine kinase processes important to cancer development, includ-
ing cell growth, apoptosis, motility, and angiogenesis.
Aims: We sought to identify molecular targets of LMP1 and examined the
effects of a specific LMP1 target on the chemo-susceptibility of EBV-infected
B cells.
Methods: To investigate the effect LMP1 on B cell, we compared gene expres-
sion profile according to the LMP1 expression, using commercially available
cDNA microarray. Additionally, we examined that LMP1 and PKD co-localize
in cytoplasm by confocal microscopy and interact by immunoprecipitation. Cyto-
toxicity assay was determined whether LMP1-induced PKD drug resistance by
promoting cell survival.
Results: LMP1 induces expression of endogenous PKD in B cell specific man-
ner. LMP1 and PKD were co-localized interaction in cytoplasm. We verified that
NF-KB binding is required for LMP1-induced enhancement of PKD expres-
sion. Furthermore, PKD was required for LMP1-induced B cell survival. First,
PKD expression enhanced the survival of durg-treated BJAB cells. Second,
inhibition of PKD expression by siRNA (siPKD) and GÖ6983 effectively sup-
pressed LMP-1-induced cell survival. Third, PKD mutation and other PKC iso-
form decreased LMP1-induced drug resistance.
Summary / Conclusion: PKD is a downstream target cellular target of LMP1
via NF-kB and co-localized interaction in B cells. These finding suggest that
PKD may be a candidate for new therapeutic interventions aimed at EBV-asso-
ciated B cell lymphoma.

B1755
TRIPTOLIDE, A CHINESE HERBAL EXTRACT, SENSITIZES RESISTANT
LEUKEMIA CELL LINES THROUGH DOWN-REGULATION OF HIF-1Α AND
NRF2
B Xu1*, F Chen1, Y Liu1, P Shi1, X Guo1, S Wang1, R Li1, J Zha1
1Department of Hematology, Nanfang Hospital, Southern Medical University,
Guangzhou, China

Background: Emergence of cancer cells resistance might be responsible for
relapse of leukemia while addition of another cytotoxic drug into the chemother-
apy regimen commonly leads to more side effects. Thus, it is challenging to find
a novel chemotherapy sensitizer which could be used in a relative lower
dosage. Triptolide (TPL) is the extract of old Chinese medicine that has recent-
ly been indicated to show cytotoxicity to multiple cancers. However, its appli-
cation is limited by its narrow therapeutic window. Previous studies have
demonstrated that it could re-sensitize resistant cancer cells however the mech-
anism remains unclear. HIF-1α and Nrf2 are two transcriptional factors which
was reported to be related to chemo-resistance.
Aims: To investigate the ability of TPL to re-sensitize HL60/A cell line to Adri-
amycin (ADM) and K562/G to Imatinib(IM) and related mechanism.
Methods: HL60/A and K562/G cells were subjected to different treatments and
thereafter MTT assay, flow cytometry and Western blot or RT-PCR were used
to determine IC50, apoptotic status and expression of Nrf2, HIF-1α and their tar-
get genes.
Results: Cytotoxic effect of TPL to HL60/A and K562/G cell line were assayed
using MTT assay after being exposed to a serial concentration of TPL for 48h.
TPL demonstrated a high toxicity to HL60/A and K562/G with IC50=
43.064±1.064 nM and 55.142±5.220 nM respectively. MTT assay showed that
a relatively low dose of TPL (IC20: 14nM for HL60/A and 25nM for K562/G)
enhanced the cytotoxicity of ADM (IC50:14.36±2.23 vs. 7.9±0.33μM, 1.82 fold;
P =0.008) to HL60/A and IM (IC50: 62.54±4.33 vs. 53.11±0.57μM, 1.18 fold; P
=0.02) to K562/G. Results of combination index showed that TPL and anti-
cancer agents had synergistic effects when fraction affected was below 70%
(ADM) and 90% (IM). Moreover, apoptotic ratio of cells treated by ADM or IM
together with TPL was significantly increased compared to cells treated by
ADM or IM alone (ADM: 19.55±1.70% vs. 72.62±4.83, P =0.000; IM:
24.78±1.12 vs. 77.52±7.75, P =0.000). To further explore the mechanism, Nrf2
and HIF-1α expression was detected by western blotting and RT-PCR with
down-stream genes being assessed after HL60/A and K562/G cells being
exposed to indicated drugs (ADM 7μM plus TPL 14nM; IM 50μM plus TPL
25nM respectively). In combination with TPL, both ADM and IM down-regulates
Nrf2 and HIF-1α expression in HL60/A and K562/G cells at both protein and
mRNA levels with Down-stream genes of Nrf2 e.g NQO1, GSR and HO-1 as
well as target genes of HIF-1α such as BNIP3, VEGF and CAIX also down-reg-
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ulated at mRNA level.
Summary / Conclusion: In conclusion, our study demonstrated that TPL
reverses chemo-resistance of HL60/A and K562/G in vitro through down-reg-
ulation of Nrf2 and HIF-1α. This work indicates a new role for TPL in cancer ther-
apeutics.

B1756
CHANGES IN GENE EXPRESSION PROFILES IN RESPONSE TO API-
GENIN IN IMATINIB SENSITIVE AND RESISTANT CHRONIC MYELOID
LEUKEMIA CELLS
Y Baran1*, A GOKBULUT1, Z CINCIN2, B CAKMAKOGLU2, I KOZANOGLU3
1Molecular Biology and Genetics, İzmir Institute of Technology, Izmir, 2Depart-
ment of Molecular Medicine, Istanbul University, Institute of Experimental Med-
ical Research, ISTANBUL, 3Department of Hematology, Baskent University,
Adana Teaching and Medical Research Center, Izmir, Turkey

Background: Chronic Myleoid Leukemia (CML) results from BCR-ABL gene
which is the fusion product of a reciprocal translocation between chromosomes
9 and 22. Currently,tyrosine kinase inhibitors (TKIs) such as imatinib, nilotinib
and dasatinib, are generally used for the treatment of CML. Although these
inhibitors have significant therapeutic efficacy, the development of resistance
is a major problem in terms of patient benefit. Many novel compounds are cur-
rently being investigated preclinically and clinically in terms of their therapeu-
tic potentials to overcome imatinib resistance. Apigenin (4’,5,7- trihydrox-
yflavone), a plant dietary flavonoid, has anticancer effects on various cancer
types. However, there is no information about the precise mechanisms by which
apigenin exerts its antileukemic effects.
Aims: The aim of this study is to obtain comprehensive gene expression pro-
files altered by apigenin in imatinib-sensitive and imatinib resistant, Philadel-
phia-positive K562 CML cells.
Methods: K562 and 3 micromolar imatinib resistant K562 cells (K562/IMA-3)
cells were treated with 100 µM apigenin for 72 h. Then, total RNA was isolat-
ed and converted to cDNA by reverse transcription reaction. Gene expression
profiles were determined using Human HT-12v4 beadchip (Illumina, whole
genome expression beadchip). Quality control of raw data was performed with
the Genome Studio software (Illumina). We performed network and pathway
analysis using Ingenuity Pathway Analysis (IPA) software.
Results: Cellular development, hematological system function and hematopoe-
sis were the highest rated Networks in K562 cells as compared to K562/IMA-
3 cells. Moreover, hematological disease (p-value:2,78E-04) and cancer (p-val-
ue:3,34E-02) were the most statistically significant biofunctions in K562 cells
treated with 100 µMapigenin as compared to K562/IMA-3 cells. We also found
that the expression levels of 17 genes were statistically affected in both cancer
and hematologic disease pathway (p value=.6,44E-03) after apigenin treat-
ment in K562 cells and we determined that these genes are responsible for the
development of chronic leukemia. Human serine/threonine protein kinase B-raf
proto-oncogene, human non-receptor tyrosine kinase proto-oncogene (FYN),
non-polymorphic integral membrane protein (CD74) and interleukin-8 genes are
downregulated while programmed cell death-1-ligand-2 and mir-15 genes are
upregulated in 100 µM apigenin-treated K562 sensitive cells as compared to
untreated controls. ADAMTS5 matrix-metalloproteinase and tumor necrosis
factor receptor-associated factor-5 and interleukin-15 receptor alpha genes are
upregulated in 100 µM apigenin-treated K562/IMA-3 cells. Downregulated
genes in K562/IMA-3 include FOXA2 (Fork-head box) and CYP4Z1 (a cyto-
chorome P450 enzyme) as compared to untreated controls.
Summary / Conclusion: Our results demonstrated that apigenin affected the
expression of a large number of genes that are related to the development of
CML, cell survival and physiologic behaviors in both cell types. This may help
to determine the molecular mechanisms by which apigenin exert pleiotropic
effects on K562 and K562/IMA-3 cells. Furthemore, this information could be
investigated for the development of chemopreventive and/or therapeutic strate-
gies for CML treatment.

B1757
VARIATION IN LEVELS OF SERUM IMMUNOGLOBULINS AND ITS RELA-
TIONSHIP WITH THE DEVELOPMENT OF SERIOUS INFECTIONS IN
PATIENTS TREATED WITH RITUXIMAB
R Martos1*, J Queizan1, L Bermejo1, I Cano1, B Rosado1, C Olivier1, R Fisac1,
A Mateo1, S Valencia1, J Hernandez1
1Hematology and Hemotherapy, HOSPITAL GENERAL DE SEGOVIA,
SEGOVIA, Spain

Background: Rituximab is a chimeric monoclonal antibody directed toward
CD20, a pan B-cell surface marker that has been proven effective in depleting
normal and malignant B cells in vivo. Rituximab has demonstrated in combined
with chemotherapy and stem cell transplantation, is an effective therapeutic
option in the treatment of B lymphoproliferative disorders who expressing CD20.
Recent studies have indicated that patients treated with Rituximab, have an
increased risk of developing hypogammaglobulinemia, which can increase risk
of infectious processes with clinical relevance. However this observation has
notthe same significance for all patients, so there must be other factors that

have influence in the development of hypogammaglobulinemia (hGM) and
severe infections. In this sense, FCGR3A-158V/F polymorphism and its rela-
tionship with serum immunoglobulin levels after treatment with Rituximab has
been reported as a possible risk factor for developing these complications.
Aims: We report initial data of a study in which we evaluate the impact on vari-
ations IG levels in patients treated with Rituximab and its influence on the devel-
opment of clinically relevant infections. 
In a second phase (ongoing) we will analyze the presence/absence of the
FCGR3A-158V/F polymorphism in blood samples; from two groups of patients,
with and without hypogammaglobulinemia.
Methods: Retrospective study conducted between, January 2008/Mayo 2012,
which includes all patients who received treatment with Rituximab in our hos-
pital. We analyze demographic parameters (age, sex), hematologic pathology,
IG values   (pre and post treatment), defining the hypogammaglobulinemia
according to the following cutoffs: IgG ≤750mg/dl, IgA ≤80mg/dl and IgM
≤45mg/dl, and its association with the presence of clinically relevant infections
(such as reason for hospital admission) and analyzed in respect of type of
infection, causing germ and final outcome. Statistical analysis was performed
using SPSS v.15: Test of homogeneity for comparison two proportions (Z test
for comparing).

Results: Included 92patients [54%♂/♀ 46%], median age of 63 years
(range:18-85). Pathologies distribution was: Chronic Lymphocytic Leukemia
(CLL)(12%) Follicular Lymphoma (FL)(38%), Diffuse Large Cell Lymphoma
(DLCL)(36%), Mantle Cell Lymphoma (MCL)(4%),Burkitt Lymphoma (BL)(4%),
Immune Thrombocytopenic Purpura (ITP)(3%), and others (3%). According IG
serum (IgG, IgM, IgA), pretreatment, only 15patients (16%), had values   below
the normal range at the expense of mainly IgG. Administered once treatment
with Rituximab, 41patients (45%) also showed predominantly hGM IgG (47%),
followed by IgM (44%) and IgA (9%). 41patients (45%) had an infectious event
from the start of therapy until end. The analyzed data are shown in Table 1.
Summary / Conclusion: In our series, Rituximab has been associated with a
high incidence in developing hGM, being charge or a greater number of infec-
tions (63%vs.29%)(p <0.01) vs. patients without alterations in IG basal levels.
We found no differences in the site of infection or germ, compared to patients
without hGM. For the number of deaths in our study, is higher in patients with
infection associated hGM vs. IG patients in the normal range (61% vs.39%)(p
<0.01) were statistically significant difference despite the small sample size. 
These results will be completed and checked in the future with the determina-
tion of FCGR3A-158V/F polymorphism. Second phase is ongoing, and results
will be presented as soon as possible.

B1758
EFFECTS OF APIGENIN ON IMATININ-SENSITIVE AND RESISTANT
CHRONIC MYELOID LEUKEMIA CELLS
Y Baran1*, S SOLMAZ2, A GOKBULUT1, I KOZANOGLU3, H OZDOGU2
1Molecular Biology and Genetics, İzmir Institute of Technology, Izmir, 2Depart-
ment of Hematology, Baskent University, Adana Teaching and Medical
Research Center, Adana, 3Department of Hematology, Baskent University,
Adana Teaching and Medical Research Center, Izmir, Turkey

Background: Chronic myeloid leukemia (CML) is characterized by a recipro-
cal translocation between BCR and ABL genes. The resulting BCR-ABL1 onco-
gene encodes the chimeric BCR-ABL1 protein with constitutive kinase activity.
In the clinic, tyrosine kinase inhibitors, especially imatinib, are used for CML
therapy. Despite its therapeutic efficacy, not all patients benefit from imatinib
because of the development of resistance. Many novel compounds are current-
ly being investigated preclinically and clinically in terms of their therapeutic
potentials to overcome imatinib resistance. Apigenin (4’,5,7- trihydroxyflavone),
a common plant dietary flavonoid, has been paid attention as an alternative anti-
cancer compound.
Aims: The aim of this study is to examine antiproliferative, cytostatic and apop-
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totic effects of apigenin on imatinib-sensitive and imatinib resistant K562 CML
cells.
Methods: Growth-inhibitory effects of apigenin on K562 and 3 micromolar ima-
tinib resistant K562 cells (K562/IMA-3) were determined by MTT cell prolifer-
ation assay. Apoptotic effects of apigenin were determined by changes in cas-
pase-3 enzyme activity, loss of mitochondrial membrane potential (MMP), and
Annexin-V staining by flow cytometry. Cytostatic effects of apigenin were exam-
ined using DNase-free RNase and propidium iodine by flow cytometry.
Results: There were significant decreases in proliferation of both K562 and
K562/IMA-3 cells in a dose- and time dependent manner. IC50 values of api-
genin were found to be 65- and 63 µM for K562/IMA-3 cells for 48- and 72
hours, respectively, while it was 16- and2,5 µM for K562 cells, respectively.
Increasing concentrations of apigenin triggered apoptosis in both cell types.
There were 160- and 320% increases in apoptotic K562 cell population in
response to 50-, and 100 µM apigenin as compared to untreated cells, respec-
tively. On the other hand, 50- and 100 µM apigenin caused 10- and 20%
increases in apoptotic K562/IMA-3 cell population as compared to untreated
cells. Apigenin caused the loss of MMP in both sensitive and resistant cells
exposed to same concentrations of Apigenin. The loss of MMP were 30-, 70-,
110-, and 130% in K562 cells treated with 5-, 10-, 50-, and 100 μM apigenin,
respectively. The same concentrations of Apigenin led to 18-, 19-, 30-, and
41% increases in loss of MMP in K562/IMA-3 cells, respectively. Moreover,
there were increases in caspase-3 enzyme activity in response to Apigenin in
a dose-dependent manner in both K562 and K562/IMA3 cells. Treatment of
K562 cells with Apigenin resulted in small increases in the percentage of cells
in the G2/M phase at 5 to 20 µM Apigenin but in response to 100 µM Apigenin,
there was a significant increase. There was no significant effect of Apigenin on
G2/M phase of K562/IMA-3 cell cycle. However, K562/IMA-3 cells arrested in
S phase especially at 100 µM apigenin.
Summary / Conclusion: Our results, in agreement with each other, showed
that apigenin has cytotoxic, apoptotic and cytostatic effects on both cell types
in a time- and dose- dependent manner. However, K562/IMA-3 cells were still
more resistant to apigenin than K562 cells. But comparing the imatinib resist-
ance, K562/IMA-3 cells demonstrated less resistance to Apigenin.

B1759
A CLINICAL MICRODOSE STUDY WITH 14C-ELACYTARABINE IN
HEALTHY MALE SUBJECTS TO GENERATE MASS BALANCE DATA TO
SUPPORT REGULATORY SUBMISSION: AN INNOVATIVE MICROTRAC-
ER APPLICATION
I Shaw1*, A Gianella-Borradori2, P Hals2, F Myhren2, T Veiteberg2, S Mair1, L
Stevens1, S Sweet1, S Dueker3, H Dirven2
1Quotient Clinical, Nottingham, United Kingdom, 2Clavis Pharma, Oslo, Nor-
way, 3Eckert & Ziegler Vitalea Science, Davis, United States

Background: Obtaining human mass balance data for a cytotoxic drug prod-
uct has always been regarded as a challenge. While it is not feasible to per-
form a conventional mass balance study at clinical doses in healthy volun-
teers, it is difficult to subject severely ill patients to the rigours of prolonged res-
idency in a clinical unit and to the comprehensive excreta collection and blood
sampling that is required. Notwithstanding these challenges, regulatory author-
ities do ask pharmaceutical companies to describe the routes and rates of elim-
ination for cytotoxic drug molecules as a minimum description of drug metab-
olism in the registration packages for new drug products.  
Elacytarabine is a novel, lipid derivative of the anti-cancer drug cytarabine
commonly used in the treatment of acute myeloid leukemia. The drug is in the
final stages of a phase 3 study in relapsed or refractory AML. Elacytarabine is
a stable ester of elaidic acid and cytarabine.
Aims: This paper describes an open label, single-dose study to assess the
mass balance recovery of an intravenous microdose of 14C-elacytarabine in
healthy male subjects. The study requirement was driven by a specific request
from the US Food and Drug Administration (FDA) to provide supporting infor-
mation on the routes of elimination of total radioactivity and total recovery. The
study synopsis was reviewed by the FDA before implementation.
Methods: The program of work from the radiosynthesis of the 14C API through
to the final study report was delivered as a synthesis-to-clinic package. The clin-
ical study design comprised a single intravenous administration of 50µg 14C-
elacytarabine containing not more than 270nCi of 14C to a single cohort of 6
healthy male subjects. The subjects remained resident in the clinical unit for 7
days post dose and returned for 24 hour visits on Days 10 and day 14. Blood,
urine and faecal samples were collected through the residential periods and
samples were submitted for total 14C analysis by accelerator mass spectrom-
etry.
Results: Average urinary mass balance recovery in excess of 85% (draft data)
in the first 48 hours post-dose was achieved. The complete cumulative mass
balance recovery will be presented together with the conclusions drawn about
routes of elimination. 
Summary / Conclusion: This study demonstrated the validity of a microdose
approach to generate mass balance data to support regulatory submission for
a drug where obtaining the data by traditional methods was not possible.

B1760
ROLE OF VKORC1 AND CYP4502C9 POLYMORHISM IN RESISTANCE TO
WARFARIN THERAPY AMONG EGYPTIAN PATIENTS
A Ahmed1*, H Goubran1, M Farha1, M Yacoub1, S Amin2
1Hematology, Kasralainy, 2Professor of clinical pathology, Kasralainy school of
Medicine, Cairo, Egypt

Background: Warfarin is still considered the principal oral anticoagulant. Its
effect is subjected to a maltitude of factors among which are the VKORC1 and
CYP4502C9 SNPs. Resistance to warfarin therapy is an emerging clinical prob-
lem especially that other oral anticoagulants do not cover completely the spec-
trum of anticoagulation indications. Pharmacogenetic testing has been
approved for dosing calculation though its routine use was not recommended.
The role of warfarin pharmacogenetics and pharmacogenomics had not been
widely tested.
Aims: To screen Egyptian warfarin treated patients for various VKORC1 and
CYP4502C9 polymorphisms
To stratify the warfarin effect regarding the genotype of the patient in order to
spot any racial or ethnic variations between Egyptians and the previously pub-
lished international data. To spot any relation between patient genotype and
resistance to warfarin therapy.

Methods: We performed a case-control study. Informed consent was obtained
from each participant. We enrolled patients failing to reach a target INR of 2-3
after using large doses of warfarin (more than 15mg PO daily) as cases (n=36).
Age and sex matched patients successfully reached target INR with usual dos-
es were considered as controls (n=28). Both groups were screened for VKO-
RC1 -1629G>A and CYP4502C9 variants after at least 8 weeks of therapy. 
Inclusion Criteria:

- Informed consent
- Indication for longterm coagulation

Exclusion Criteria:
- Extremes of age (>70y and <18y)
- BMI >25
- Disturbed baseline AST, ALT, Bilirubin, Albumin, PT, APTT, CBC
- Drug intake other than warfarin and LMWH
- Current or history of malignancy

Results: On analyzing our results, we found more males among the control
group (53.6% males compared to 46.4% females) though statistically insignif-
icant (p value 0.44), while among cases females were more encountered
(58.3% females compared to 41% males) which reached statistical significance
(p value 0.02). On testing for VKORC1 mutations, we found 47.2% of cases
with mutant allele, all heterozygous. On testing the control group for the same
mutation, we found 60.7% of subjects (n=17) with mutant allele, 3.6% (n=1) was
homozygous (AA) genotype, though not achieving statistical significance (p
value = 0.27). On testing for mutations affecting CYP4502C9 allele, we found
36.1% (n=13) of cases with mutant alleles, 11.1% (n=4), 22.2% (n=8) and
2.8%(n=1) with 1*/2*, 1*/3* and 3*/3* respectively. Regarding controls, we
detected mutations in 46.4% (n=13) of which, 32.1% (n=9) had 1*/2* and 14.3
(n=4) had 1*/3* alleles, though not achieving statistical significance (p value =
0.15). On correlating VKORC1 genotype with mean INR among controls, GG
variants achieved a higher INR of 2.99 followed by genotype GA (INR=2.84)
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and the least with genotype AA (INR=2) at a relatively constant warfarin dose
(p value 0.05). On correlating CYP4502C9 genotype with mean INR among
controls, the wild genotype 1*/1* was associated with the lower INR of 2.78, fol-
lowed by the genotype 1*/2* (INR=2.82) the genotype 1*/3* (INR=3.32) with the
same median warfarin dose of 5 mg per day (p value = 0.02). Same correla-
tion was demonstrated among cases. When combined genotype possibilities
were correlated to the mean INR we found the highest INR with the genotype
GG/1*/3* (INR=3.32) and the lowest with AA/1*/2* (p value=0.014). We found
that patients carrying at least one wild type allele needed higher doses of war-
farin.
Summary / Conclusion: Our study confirmed the relation between warfarin
pharmacogenetics and dosing although our patients needed higher warfarin
doses than internationally reported one. We did not prove any relation between
VKORC1 and CYP4502C9 SNPs and resistance to warfarin therapy.

B1761
EVALUATION OF CHEMICAL STABILITY OF ROMIPLOSTIM IN STERILE
WATER
L Simeone1*, F Chiurazzi1, V Russo1, C Candido1, F Pane1
1Hematology, University “Federico II” Naples, Italy, Naples, Italy

Background: Romiplostim is an Fc-peptide fusion protein (peptibody) that sig-
nals and activates intracellular transcriptional pathways via the TPO receptor
(also known as cMpl) to increase platelet production. Romiplostim is indicated
for adult chronic immune (idiopathic) thrombocytopenic purpura (ITP) splenec-
tomised patients who are refractory to other treatments (e.g. corticosteroids,
immunoglobulins). Romiplostim can be considered as second line treatment for
adult non-splenectomised patients where surgery is contra-indicated. The over-
all platelet response rate was noted in 88% of non-splenectomised and 79% of
splenectomised patients (Kuter et al., Lancet 2008). Romiplostim is supplied as
powder (Nplate, Amgen Dompè®) to be reconstituted with sterile water. After
reconstitution, drug solution is considered stable, and may be consequently
used within 24 hour when protected from light and kept in the original vial. The
expected average annual expense per patient is about 47000€ . 
Aims: to evaluate the chemical stability of Romiplostim after 24 hours
Methods: Spectrophotometric analysis was performed using a UV spectropho-
tometer Shimadzu RF-1501, in the range of wavelength between 200 and 800
nm. Chemical stability of romiplostim was evaluated immediately, after recon-
stitution of the powder with the correct volume of sterile water for injection, and
then at day1,4, 7 and 10. After reconstitution, samples were kept in the dark at
°4C.
Results: The results obtained do not show spectrophotometric changes of the
samples over time.In particular a maximum peak of absorption at 280 nm was
observed in all analyzed samples and no changes attributable to derivatives
with different optical characteristics were observed.
Summary / Conclusion: Spectrophotometric analysis shows that Romiplostim
is stable after reconstitution in sterile water for 10 days at 4°C. Romiplostim
reutilization after reconstitution could allow cost reduction whereas the retail
price of the bottle of 250µg is € 994,37. For example, a 70 kg patient receiving
3µg of product, draws 0.42 ml and threws 0.08 ml of romiplostim corresponding
to € 159 that is € 7632 annual. From microbiological point of view further stud-
ies could better define the sterility of romiplostim solution over time.

B1762
SIROLIMUS EFFICIENCIES ON PEDIATRIC HEMATOLOGY PATIENTS
O Avar1, N Ozdemir1, G Tuysuz1, T Celkan1*
1Pediatric Hematology-Oncology, Istanbul University, Cerrahpasa Medical Fac-
ulty, Istanbul, Turkey

Background: Sirolimus (rapamycin) is a macrolide immunosupresant which
has a distinct mechanism of action by allostherically inhibition of the mam-
malian target of rapamycin (m TOR), a central controller of cell growth and pro-
liferation. 
Aims: To evaluate sirolimus effect on different childhood diseases.
Methods: In our Pediatric Hematology-Oncology Clinic we used sirolimus in
fourteen patients aged 1-13 (group 1: arteriovenous malformation AVM, group
2: autoimmune lymphoproliferative syndrome ALPS and group 3: tuberoscle-
rosis TS) after failing multiple other therapies.
Results: Group 1: Sirolimus is given to seven patients who have AVM resist-
ant to corticosteroid, propranolol interferon and thalidomide treatments. Espe-
cially one of them showed marked improvement. This case had been diag-
nosed as blue rubber bleb syndrome by cutaneous lesions at birth and gastroin-
testinal hemorrhages after age1, who needed multiple blood transfusions, 1-2
times per week. His lesions and symptoms were resistant to corticosteroid,
propranolol, interferon and thalidomide treatments. Four months after the begin-
ning of the sirolimus treatment, blood transfusions were needed only 2 times
and his cutaneous lesions reduced markedly. Similarly, marvoious response has
been realized in other six patients’ symptoms and cutaneous lesions. Group 2:
Sirolimus is given to three patients two of whom are siblings, with ALPS at the
dosage of 1.6 mg/m2/day after failure of corticosteroids or due to adverse effects
of it. One of them, has been using sirolimus regularly since2,5 years. The oth-

er , who was diagnosed and treated erroneously. as diffuse T cell lymphoma,
got the true diagnosis after 2 years period when clinically relapsed. After
sirolimus treatment, hepatosplenomegaly and lymphadenopaties were disap-
peared and his blood counts returned to normal. His sister with the same com-
plainments were easily diagnosed as ALPS when she was 3 months old. Group
3: Four patients, two of whom are siblings, were diagnosed as tuberosclerosis
with intracranial masses and got sirolimus treatment. After sirolimus, intracra-
nial masses showed mild regression in two of them and had no new epileptic
attacks. However; the other sibling couple although getting sirolimus treatment
regularly since1,5 years had no clinical improve 
Summary / Conclusion: In our Pediatric Hematology- Oncology Department,
sirolimus efficiency and safety are assessed in 3 groups of patients ( AVM,
ALPS and TS). These patients showed significant improvement in their clinical
status with no side effects. The siblings with tuberosclerosis and intracranial
masses, who are still getting sirolimus, have not shown enough recovery and
they still have convulsions. No side effects except indefinite discomfort in an
infant with arteriovenous malformation have been distinguished. The oral form
of the medicine made the dosage adjustment and easy usage available. We
think that with the efficiency on different diseases, it’s tolerable side effects and
easy usage, sirolimus will have a place in childhood diseases treatment regi-
mens in future.

B1763
ACCURACY OF PHARMACOGENETIC ALGORITHMS FOR THE PREDIC-
TION OF ACENOCOUMAROL STABLE DOSES IN ANDALUSIAN POPULA-
TION
J Varo1*, C Garre1, A Gómez2, V Aguilera3, C Hernández4
1Pharmacy Service. Pharmacogenetic Unit., Complejo Hospitalario of Grana-
da. Virgen de las Nieves University Hospital, 2University of Granada, 3Statis-
tics, 4Pharmacy Service chief, Complejo Hospitalario of Granada.Virgen de las
Nieves University Hospital, Granada, Spain

Background: There is high risk of bleeding and thrombus in initiation aceno-
coumarol treatment. Currently, initial dose of acenocoumarol is prescribed
based only on clinical variables. Clinical and genetic variables have an influence
of approximately 50-60% on the required dose to achieve stable anticoagula-
tion. Several pharmacogenetic algorithms to improve the prediction of aceno-
coumarol stable dose in European and Spanish patients. The EU-PACT phar-
macogenetic algorithm includes the variables: age, male sex, weight, height,
amiodarone, CYP2C9 (rs1057910 and rs1799853) and VKORC1 (rs9923231)
genotypes. The Spanish pharmacogenetic algorithm by Borobia et al. was
developed in Madrid and includes additional clinical and genetic variables:
inhibiting/inducting concomitant drugs, pathologies, smoking status, CYP4F2
(rs2108622) and ApoE (rs7412) genotypes to improve prediction of aceno-
coumarol stable dose (mg/sem).
Aims: Our aim was to evaluate the accuracy in the prediction of the dose of
these two pharmacogenetic algorithms in 15 patients with acenocoumarol sta-
ble dosis achieved at Virgen de las Nieves University Hospital.
Methods: Fifteen atrial fibrillation patients with acenocoumarol stable doses
treated at a third level hospital of Andalusian were recruited.
Two pharmacogenetic algorithms (EU-PACT and Borobia et al) were used to
calculate the predicted dose for every patient, and this predicted dose was
compared to the actual stable dose received using a reliability analysis.
Results: Concordance between both algorithms and actual stable doses was
moderate-low. The intraclass correlation coefficient (ICC) for the comparison of
the European pharmacogenetic algorithm with stable doses received was 0.524
(p-value: 0.088), and for the Spanish pharmacogenetic algorithm, the ICC was
0.268 (p-value: 0.283).
Summary / Conclusion: The accuracy in the prediction of the doses by these
two pharmacogenetic algorithms is low, at least for the Andalusian population
studied. Therefore, pharmacogenetic algorithms developed to predict aceno-
coumarol doses should be tested before applying in different populations. In
some cases, it could be necessary to develop a predictive pharmacogenetic
model adapted to specific populations.
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B1764
FC GAMMA RECEPTOR POLYMORPHISMS IN PATIENTS WITH AUTOIM-
MUNE HEMOLYTIC ANAEMIA
M Pavkovic1*, S,Terzieva-Trpkovska1, R Angelkovic1, T Sotirova1, GAmzai1, O
Karanfilski1, M Spiroski2, L Cevreska1, A Stojanovic1
1Univeristy Clinic for Hematology, 2Institute for Immunobiology and human
genetics, Medical Faculty, Skopje, Macedonia, The Former Yugoslav Repub-
lic Of

Background: Autoimmune hemolytic anemia (AIHA) is a second most com-
mon autoimmune blood disorders. AIHA may occur as primary (idiopathic) or
secondary to other lymphoproliferative or immune disease. The etiology of
AIHA remains unclear, but both genetic and environmental factors are thought
to play role in the development of the disease. The aim of our study was to
investigate a possible role of two polymorphisms in the Fc gamma receptor 2A
and 3A (FCGR2A and FCGR3A) in the development of AIHA.FCGR2A is poly-
morphic and has two alleles, FCGR2A-H131 and FCGR2A-R131. This poly-
morphic variation of FCGR2A is due to a single base substitution of nucleotide
adenine for guanine in position 494. The allele FCGR2A-H131 has a higher
affinity for human IgG2, comparing to FCGR2A-R131. The gene for FCGR3A
has also two polymorphic variant alleles: 158 valine (V158) and phenylalanine
(F158) due to single base substitution of timidine to guanine at nucleotide posi-
tion 559. This polymorphism influences ligand binding and FCGR3A-158V
allele variant has higher affinity for Fc fragment of IgG1 and IgG3 than 158F
variant. These Fc gamma receptor polymorphisms may influence antibody-
mediated phagocytosis and antigen presentation activity.
Aims: The aim of our study was to investigate a possible association of these
two single nucleotide polymorphisms in Fc gamma receptor genes (FCGR2A
+494A/G) and (FCGR3A +559T/G) with autoimmune hemolytic anemia.
Methods: We have analyzed 70 adult patients with AIHA; 35 patients with idio-
pathic AIHA and 35 patients with secondary AIHA and chronic lymphocytic
leukemia (CLL). Controls were 120 healthy individuals. DNA was isolated from
peripheral blood mononuclear cells with standard phenol-chloroform extraction.
Genotyping was performed by using PCR and RFLP methods. The distribution
of genotypes and allele frequencies were compared between patients and con-
trols using a chi-squared test or Fisher’s exact test.
Results: Our results demonstrated significantly different genotype distribution
for FCGR2A+494A/G in patients with AIHA (n=70; A/A=45, A/G=19, G/G=6) and
controls (n=120; A/A=55, A/G=50, G/G=15), P=0.048. There was also signifi-
cantly higher frequency of the high affinity FCGR2A-131H (+494A) allele in
patients with AIHA comparing with controls (66.6% versus 77.8%; P=0.028).
Statistical analysis of the genotype distribution for FCGR3A+559T/G showed
significant difference between patients with AIHA (n=70; T/T=22, T/G=23,
G/G=25) and controls (n=120; T/T=52, T/G=46, G/G=22), P=0.025. We also
found significantly higher frequency of the high affinity FCGR3A-158V (+559G)
allele in patients with AIHA comparing with control individuals (47.9% versus
37.5%; P=0.007). 
Summary / Conclusion: Results of this study, suggest possible role of both
FCGR2A and FCGR3A polymorphism in the etiology and development of
autoimmune hemolytic anemia, but further larger prospective studies are nec-
essary to confirm these results.

B1765
MOLECULAR CHARACTERIZATION OF GLUCOSE-6-PHOSPHATE DEHY-
DROGENASE (G6PD) DEFICIENCY IN ABU DHABI DISTRICT, UNITED
ARAB EMIRATES (UAE)
S Amro1,1*, E Zaabi1, A Aly1, N Yosuff2
1Haematology, Mafraq Hospital, , Abu Dhabi, United Arab Emirates, 2Cluster
of Regenerative Medicine, Advanced Medical and Dental Institute (AMDI) Uni-
versiti Sains Malaysia (USM), Penang, Malaysia

Background: Glucose-6-Phosphate dehydrogenase (G6PD; E.C.1.1.1.49) is
a key enzyme of the pentose monophosphate pathway, and its deficiency is the
most common inherited enzymopathy and affects 400 million people world-
wide with more than 140 genetic variants. Acute haemolytic anaemia and Jaun-
dice are the main clinical symptoms, triggered by infection or ingestion of Fava
beans or oxidative drugs. It is common among populations of the Arabian
Peninsula, including UAE population. The objective of this study is to determine
the prevalence of this enzymopathy and to clarify the molecular basis of G6PD
deficiency among different age groups of individuals including newborns, chil-
dren and adults in Mafraq Hospital in Abu Dhabi.
Aims: The aims of this study is to determaine the prevalence and molecular
basis of G6PD deficincy within the UAN nationals and non- UAE nationals in
Abu Dhabi District.
Methods: Blood samples were collected from subjects after approved by the
Research Ethical Committees of Mafraq hospital. It was conducted within a peri-
od of three years, i.e. from January 2006 to January 2009. There were 15995
subjects involved in this study: 8984 males and 7011 females. From this there
were 6302 UAE nationals: (2996 males and 3306 females) and 9693 were
Non- UAE nationals (i.e. 5988 males and 3705 females). Five milliliters of
peripheral blood samples were collected in EDTA from each individual to per-
form routine hematologic investigations and screening for G6PD was done
using the florescent spot method followed by the quantitative G6PD assay.
Genomic DNA was extracted from peripheral blood leukocytes for 225 G6PD
deficient subjects using Qiagen DNA extraction kit. PCR amplification of the
G6PD gene was performed using specific primers. Analysis for the samples
were then subjected to PCR-based methods using restriction enzyme diges-
tion (RFLP), denaturing high performance liquid chromatography (DHPLC) and
finally confirmation using automated gene sequencing.
Results: Among UAE nationals, the prevalence of G6PD deficiency was 466
(7.4%). From this 347 (11.6%) were males and 119 were females (3.6%). The
prevalence of G6PD deficiency among non-nationals was 364 (3.8%). From this
301(5%) were males and 63 (1.7%) were females. The molecular basis of
G6PD among nationals of UAE revealed the mutations Mediterranean
563C→T, Aures 143 T→C, Africa A–202G→A and Chatham 1003 G→A repre-
senting mutations frequencies 0.785, 0.118, 0.083 and 0,007 respectively. A
novel mutation 1011T-G with predicated amino acid change of phe337leu was
identified in exon 9 for one UAE national boy. For the non-nationals, genotyp-
ing showed the mutations Mediterranean 563C→T, Aures 143 T→C ,
A–202G→A and Union 1360 C–T representing frequencies 0.744, 0.122,
0.11and 0.024 respectively. PCR products digested with MboII restriction
enzyme, analysis of the PCR product before and after digestion of MboII
enzyme for the detection of Mediterranean mutation in G6PD gene on 2%
agarose gel from left to right. The arrow shows restriction sites in normal and
deficient patients. Lanes1, 10, and 12: normal samples; Lane 2: positive con-
trol, Lane 5: 100 bp ladder marker; Lanes3,4,7,8, 9, 11: G6PD Mediterranean
mutation; Lane 6: PCR product, and Lane 13 free nuclease water (negative
control).
Summary / Conclusion: The findings suggest that G6PD Mediterranean muta-
tion is the most common mutation underlying G6PD deficiency in UAE which
indicates the gene flow from the Indian subcontinent and other parts of the
Mediterranean basin. All UAE chromosomes with the Mediterranean mutation
had the polymorphic 1311T allele (BclI+). Such a Med+/BclI+ haplotype is typ-
ical for the Mediterranean region and the Middle East, while most cases from
India and South East Asia are Med+/BclI−, thus suggesting independent ori-
gin of Mediterranean mutations on two different haplotype. The presence of
G6PD A– is regarded as significant gene flow from sub-Saharan Africa. For the
Aures mutation, it was documented as specific mutation for the central and
southern part of the Arabian Peninsula thus our findings suggest that the genet-
ic background of UAE nationals descended from authentic Arab tribes.
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Novel therapeutics, targeted therapies and gene
therapy

B1766
REGULATION OF HEPCIDIN TRANSCRIPTION BY K-7174
A Inoue1*, T Ikeda1, T Fujiwara1,2, Y Nagasaka1, Y Okitsu1, N Fukuhara1, Y
Onishi1, K Ishizawa1,3, R Ichinohasama4, H Harigae1,2
1Hematology and Rheumatology, 2Molecular Hematology/Oncology, Tohoku
University Graduate School of Medicine, 3Clinical Research, Innovation and
Education Center, Tohoku University Hospital, 4Hematopathology, Tohoku Uni-
versity Graduate School of Medicine, Sendai, Japan

Background: Hepcidin (HAMP) is the principal iron regulatory hormone, con-
trolling the systemic absorption and remobilization of iron from intracellular
stores. The expression of HAMP increased in patients with anemia of chronic
disease. Previously, a synthesized compound K-7174 (Kowa Company Ltd.,
Tokyo, Japan) was identified through chemical screening as a novel inhibitor
for the adhision of monocytes to cytokine-stimulated endothelial cells (Umetani
et al. BBRC 2000). Interstingly, K-7174 restored anemia induced by inflamma-
tory cytokines in mice (Imagawa et al. FASEB J 2003), implying that K-7174
might modulate hepcidin level.
Aims: To assess the impact of K-7174 on hepcidin expression based on human
hematoma cell line and in vivo mice.
Methods: The HepG2 hematoma cell line was used for the analysis. The cells
were treated with K-7174 at doses of 10 and 20 uM for 24 h.For transcription
profiling, Human Oligo chip 25K (Toray) were used for K-7174-treated HepG2
cells. Western blot analysis was performed with antibody to GDF15 (abcam).
GDF15 concentration in the K-7174-treated media was evaluated with ELISA
(R&D systems). For in vivo analysis, ICR mice were injected intraperitoneally
with PBS (control) or 30 mg/kg K-7174, respectively, on day 0-3 and 5-8, and
the samples were taken on day 9. Serum hepcidin1 concentration was deter-
mined with LC-MS/MS method (MCProt Biotechnology, Kanazawa, Japan).
Results: We first demonstrated that K-7174 treatment in HepG2 cells signifi-
cantly decreased HAMP expression in a dose- and time-dependent manner.
Thus, we next conducted microarray analysis to reveal the molecular mecha-
nism by which K-7174 inhibits the HAMP expression. Transcriptional profiling
confirmed the downregulation of HAMP as well as erythropoietin. Surprisingly,
we found that K-7174 strongly induced GDF15, a negative regulator of HAMP
expression (Tanno et al. Nat Med 2007). Quantitative RT-PCR analysis, West-
ern blot analysis as well as ELISA analysis confirmed the induction of GDF15
by K-7174 treatment, suggesting that K-7174-mediated induction of GDF15
participates in the inhibition of HAMP expression. 
Next, we assessed if K-7174 inhibits hepcidin expression in mice. Quantitative
RT-PCR analysis with liver sample from K-7174-treated mice demonstrated
significant upregulation of Gdf15 and downregulation of Hamp (n =8, P<0.05).
Furthermore, serum hepcidin concentration was also significantly decreased in
K-7174-treated mice (Average: 138.1 and 110.4 ng/mL for K-7174-treated and
control mice, respectively. n =8, P<0.05).
Summary / Conclusion: K-7174 inhibits hepcidin expression partly by induc-
ing GDF15. K-7174 might be considered as a potential therapeutic option to
treat anemia of chronic disease.

B1767
GIVINOSTAT INDUCED APOPTOSIS IN ACUTE LYMPHOBLASTIC
LEUKEMIA (ALL)
W Zhao1*, Y Tang1, G Zhang1, K Patterson1, Y Li2, L Zhao2, L Chen3, Q Wang4
1Pathology, The Ohio State University Medical Center, Columbus, United
States, 2Pediatrics, The 3rd Xiangya Hospital, the South Central University,
Changsha, China, 3Internal medicine, 4Radiology, The Ohio State University
Medical Center, Columbus, United States

Background: Givinostat (ITF2357) is a histone deacetylase inhibitor with poten-
tial anti-inflammatory, anti-angiogenic, and antineoplastic activities. Givinostat
is in clinical trials for Hodgkin’s lymphoma, chronic lymphocytic leukemias and
myelomas, and has been granted orphan drug designation in the European
Union for the treatment of systemic juvenile idiopathic arthritis and polycythemia
vera. The effect of Givinostat on acute lymphoblastic leukemia (ALL), an incur-
able disease with resistance to therapy developing in the majority of patients,
is still unknown.
Aims: We examined the antitumor effect of Givinostat, being able to inhibit
class I and class II histone deacetylases (HDACs), on the proliferation and
apoptosis of human leukemia cell lines K562, SUP-B15, CCRF-SB, and NALM. 
Methods: SUP-B15 is a precursor B-lymphoblastic with both transcripts of
t(9;22)(BCR-ABL) and isoform IK6 of IKZF1, while CCRF-SB and NALM did-
n’t. K562 derived from acute erythroblastic leukemia with t(9;22)(BCR-ABL).
Cell proliferation and viability, induction of apoptosis, immunohistochemical
identification of cell death signalling molecules, and pharmacological inhibition
were assayed to detect the apoptotic cell death pathways. Finally, genetic muta-
tion status of these celllines, detected by Ampliseq Version2, was correlated to
the effect of Givinostat. 

Results: Givinostat inhibited proliferation and induced apoptosis in all B-lym-
phoblastic leukemia, in a dose-dependent manner, in the sequence of SUP-B15
(IC50=180 nM) > NALM1 (IC50= 250nM) > CCRF-SB (IC50= 0.5 uM). Givino-
stat had no effect on K562 (IC50>4 uM). Western blot analysis showed signif-
icant reduction of pBCR/ABL, pSTAT5, and pCRK-L in SUP-B15 but not in
K562.  The early and late phase of apoptotic fractions determined by propidi-
um Iodide (PI) and annexin-V staining followed by flow cytometry, in SUP-B15
(35.75% and 72.4%), and NALM1 (27.67% and 61.10%), in the presence of 250
uM Givinostat, were significantly higher than those induced in CCRF-SB (3.5%
and 47.61%) and K562 (10.4% and 56.2%), with 1 uM Givinostat for 24 and 48
hrs, respectively. Accompanied with the apoptosis in SUP-B15 and NALM1
were cleavages of procaspase proteins (Casp-3 and -7) and PARP. Elevation
of p21 expressions was observed in SUP-B15 and NALM1. In contrast, eleva-
tion of miR-20b, the negative regulator of p21, was present in CCRF-SB when
treated with Givinostat. The molecular profiling of these four cells lines includes
the presence of BCR-ABL+ (p185) and BCR-ABL+ (p210) in SUP-B15 and
K562; P72R (+/+) and P72R (+/-) of TP53 in SUP-B15 and CCRF-SB;
p.Q135Pfsx12 of TP53(-/-) in K562; and IKZF1 isoform IK6+ in SUP-B15.
Summary / Conclusion: Our data suggest that Givinostat might be used as a
potential and effective therapy for acute lymphoblastic leukemia. The presence
of BCR/ABL, IK6 isoform, and other mutation types don’t alter the proapoptot-
ic effect of Givinostat in SUP-B15. An intact p53/p21 signal pathway might be
a dependent factor for Givinostat-induced apoptosis.

B1768
4SC-202: A NOVEL EPIGENETIC MODULATOR TO TARGET CANCER
STEM CELLS
H Kohlhof1*, R Baumgartner1
1Translational Pharmacology, 4SC AG, Martinsried-Planegg, Germany

Background: 4SC-202 is an orally available inhibitor of HDAC1, 2 and 3 with
a unique combination of anti-cancer activities actually under investigation in a
phase I clinical trial in patients with hematological malignancies.
Aims: We wanted to investigate the MoA of this novel epigenetic modulator and
show its tolerability and potency as an anti-cancer drug in a phase I clinical tri-
al.
Methods: The potency of 4SC-202 was tested in in vitro and in vivo model sys-
tems for efficacy to target 1) the cancer stem cell phenotype (anchorage inde-
pendent growth, spheroid formation, migration and invasion), 2) the Wnt sig-
nalling pathway (Affymetrix Chip analysis in tumor samples from an orthotopic
xenograft model), 3) tumor growth (xenograft models), 4) angiogenesis (HUVEC
tube formation assay), and 5) to modulate gene and protein expression (Chip
analysis, qPCR and reversed phase protein arrays). Tolerability, safety and effi-
cacy are under investigation in an ongoing clinical trial in patients with hema-
tological malignancies.
Results: 4SC-202s pharmacology comprises epigenetic regulation, targeting
of cancer stem cells and inhibition of angiogenesis. 4SC-202 has demonstrat-
ed effective modulation of Wnt-signaling in preclinical in vitro and in vivo mod-
els. Notably, epigenetically driven Wnt-modulation results in the inhibition of can-
cer stem cell related properties like anchorage independent growth, formation
of spheroids and prevention of migration and invasion. Additionally, 4SC-202
is highly active on a number of preclinical hematological and solid tumor mod-
els. Currently, 4SC-202 is under clinical phase I evaluation in pretreated patients
with hematological tumors (TOPAS study). A biomarker program including ex
vivo determination of HDAC activity and protein acetylation as well as gene
expression analysis is implemented.
Summary / Conclusion: 4SC-202 is a selective HDAC inhibitor with a unique
combination of anti-cancer activities. In the ongoing phase I clinical trial, 4SC-
202 shows good PK properties, good tolerability and signs of clinical efficacy.
According to the MoA and preclinical results multiple development options arise
with a focus on hematologic malignancies and WNT related solid tumors.

B1769
NECROX-7 AS A NOVEL HMGB1 BLOCKADE ATTENUATES GRAFT-VER-
SUS-HOST DISEASE BY AUGMENTING REGULATORY T CELLS AND
INHIBITING DEVELOPMENT OF TH17 CELLS
S Cho1*, K Im2, E Kim3, J Lim4, N Kim4, J Park 5
1Laboratory of Immune Regulation, Department of Hematology, Catholic Blood
and Marrow Transplantation Center, 2Laboratory of Immune Regulation, Depart-
ment of Hematology, 3Laboratory of Immune Regulation, CRCID, 4Laboratory
of Immune Regulation, 5Hematology, Catholic Blood and Marrow Transplanta-
tion Center, Seoul St. Mary’s Hospital, The Catholic University of Korea College
of Medicine, SEOUL, Korea, Republic Of

Background: Extracellular HMGB1 is the best characterized damage associ-
ated molecular pattern (DAMP) molecule, which functions as a potent innate
immune mediator implicated in aGVHD.
Aims: In this study, we investigated the effects of a novel HMGB1 blockade,
Necrox-7 on aGVHD model.
Methods: After allogeneic BMT, recipients (BALB/c) were given Necrox-7 injec-
tions in 2 day intervals for 2 weeks. All mice were monitored for survival and
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clinical signs of aGVHD. Secretion and mRNA expression of HMGB1 were
confirmed by HMGB1-specific ELISPOT assay and real-time PCR. Intracellu-
lar reactive oxidative stress (ROS) production was detected by flow cytometry.
Th17 and Treg cells were analyzed by the measurement of cytokine expres-
sion.
Results: Administration of Necrox-7 significantly attenuated the aGVHD-relat-
ed mortality and inhibited severe tissue damages in the intestine, liver and
lung. In ex vivo analysis, these protective effects correlated with the observed
decrease in HMGB1 expression and ROS in the PB. Furthermore, administra-
tion of Necrox-7 showed the suppression of donor T lymphocyte proliferation
in MLR and reduced serum levels of the pro-inflammatory cytokines. Blockade
of HMGB1 signaling augments CD4+CD25+Foxp3+ Tregs reconstitution and
attenuates the severity of aGVHD whereas Th17 cells reduced in spleen.
Summary / Conclusion: These results suggest that HMGB1 could be a prom-
ising target for aGVHD treatment and a critical role for the Necrox-7 as novel
blockade of ROS and HMGB1 in pro-inflammatory events contribute to prevent
aGVHD.

B1770
MK-2206 SENSITIZES ACUTE MYELOID LEUKEMIA CELLS TO CYTARA-
BINE VIA APOPTOSIS INDUCTION
C Hu1,2*, Y Lin1, D Ou3, C Chen4, Y Lai1, H Tien4, L Lin1,2
1Clinical Laboratory Sciences And Medical Biotechnology, National Taiwan Uni-
versity, 2Laboratory Medicine, National Taiwan University Hospital, 3Oncology,
National Taiwan University, 4Internal Medicine, National Taiwan University Hos-
pital, Taipei, Taiwan

Background: Acute myeloid leukemia (AML), a heterogeneous hematopoiet-
ic malignancy, results from various genetic abnormalities affecting proliferation
or differentiation. Genetic alterations in phosphoinositide 3-kinases
(PI3Ks)/AKT cascade have been linked to various human cancers, including
AML, accordingly targeting the critical nodule AKT becomes expected for effec-
tive therapy. The specific allosteric AKT inhibitor, MK-2206, was developed and
proved survival advantage for patients with advanced solid tumor including
thyroid cancer, metastatic head and neck squamous cell carcinoma and hepa-
tocellular carcinoma cells by single or combined usage. Previously, we eluci-
dated the molecular mechanism of MK-2206 on leukemia cells and found that
MK-2206 resulted in G1-phase arrest and apoptosis induction in leukemia cells.
In addition, downregulation of myeloid cell leukemia-1 (Mcl-1) through glyco-
gen synthase kinase 3β (GSK3β)-mediated and proteasome-dependent pro-
tein degradation by MK-2206 was noted to be associated with apoptosis induc-
tion. However, the therapeutic potential of AML remains unclear.
Aims: To elucidate the therapeutic efficacy and therapeutic potential of MK-
2206 in leukemia cell lines.
Methods: Leukemia cell lines U937, OCI/AML3, MOLM-13, and MV-4-11 were
used in this study. Apoptosis and cell cycle distribution were determined by flow
cytometry analysis. Expression profiles of anti-apoptotic protein family were
determined by western blotting. Drug combination effects of MK-2206 with
cytarabine on leukemia cells were evaluated by cell proliferation assay and
combination Index (CI) values were calculated by CompuSyn software.
Results: MK-2206 represented a significant cytotoxic effect on all these
leukemia cells with IC50s of 0.6 mM to 2.5 mM for 72 h treatment, but with minor
effect on normal peripheral blood mononuclear cells (PBMCs) from two healthy
volunteers with IC50s of 18.8 mM and 19.5 mM. Drug combination analysis on
leukemia cells demonstrated that MK-2206 could sensitize most leukemia cell
lines except U937 to cytarabine treatment, a first-line strategy for de novo AML
treatment. The CI values of the combinations in MV-4-11, MOLM-13 and
OCI/AML3 were at ED50 of 0.59, 0.37 and 0.38, respectively. Consistent results
were observed in the ED50 isobologram analysis. Further analysis revealed that
this sensitization was associated with induction of the cleavage of PARP. In
addition, we explored that MK-2206 at physiologically plasma concentration
(200nmol/L) could significantly reduce the IC50 of cytarabine in leukemia cells. 
Summary / Conclusion: We explore the therapeutic potential of MK-2206 and
strengthen the efficacy of cytarabine treatment coupled with MK-2206 in
myeloid leukemia.

B1771
TIME TO HEMATOLOGIC AND RENAL IMPROVEMENTS IN AHUS
PATIENTS WITH PROGRESSING THROMBOTIC MICROANGIOPATHY
AFTER COMMENCEMENT AND DURING CONTINUATION OF ECULIZUM-
AB FOR MORE THAN 2 YEARS
P Muus1*, R Furman2, K Douglas3, S Babu4, C Legendre5, C Bedrosian6, C
Loirat 7
1Radboud University Nijmegen Medical Centre, Nijmegen, Netherlands, 2Weill
Cornell Medical College, New York, United States, 3Beatson West Scotland
Cancer Centre, Glasgow, United Kingdom, 4Fort Wayne Medical Oncology and
Hematology, Fort Wayne, United States, 5Université Paris Descartes, Hôpital
Necker, Paris, France, 6Alexion Pharmaceuticals Inc., Cheshire, United States,
7Assistance Publique Hôpitaux de Paris, Hôpital Robert Debré, Paris, France

Background: Atypical hemolytic uremic syndrome (aHUS) is a life-threaten-

ing disease caused by inherited and/or acquired defects of complement sys-
tem regulators, resulting in chronic, uncontrolled complement activation that
causes platelet activation, thrombosis, hemolysis, and thrombotic microan-
giopathy (TMA). Despite plasma exchange/plasma infusion (PE/PI), patients
(pts) may develop end-organ damage, frequently in association with anemia,
thrombocytopenia, undetectable haptoglobin levels, and/or elevated lactate
dehydrogenase (LDH) levels. Up to 65% of pts develop permanent renal dam-
age or die in the first year of diagnosis. Eculizumab (Ecu), a humanized mon-
oclonal antibody that is a terminal complement inhibitor, binds with high affini-
ty to the human C5 complement protein and is the first approved treatment for
aHUS in pediatric and adult pts.
Aims: Investigate the cumulative percentage of pts reaching key hematologic
and renal endpoints over time in a phase 2 study of Ecu in aHUS pts with pro-
gressing TMA.
Methods: Pts age ≥12 years with clinical evidence of progressing TMA (platelet
count <150×109/L and decreased >25%, despite ≥4 PE/PI sessions in the pri-
or week) were enrolled and received Ecu. Pts provided informed consent and
the study was approved by each center’s institutional review board. Data are
reported up to 104 weeks.

Results: The 17 pts (median age 28 years, 71% female, 41% with prior renal
transplant) had a median time from diagnosis to screening of 10 months. Hema-
tologic parameters (mean±standard deviation [SD]) at baseline were: platelets
109.0±32.1×109/L, LDH 323.0±138.2 U/L, hemoglobin (Hb) 89.1±14.0 g/L, and
haptoglobin 0.5±0.4 g/L. All pts presented with estimated glomerular filtration
rate [eGFR] <60 mL/min/1.73 m2, and mean±SD serum creatinine was
351.5±214.9 μmol/L. The median time to the start of platelet count normaliza-
tion (first platelet count ≥150×109/L) was 7 days (range 1–218). Nine of the 10
pts with abnormal LDH at baseline (90%) showed LDH improvement ≤ upper
limit of normal (ULN). The time to first occurrence of LDH ≤ ULN was 14 days
(range 0–56) after the first Ecu dose. The cumulative percentages reaching key
hematologic and renal endpoints are shown in Figure 1. Also, 76% of pts had
sustained improvement in Hb levels (≥20 g/L) at 64 weeks (median), and 71%
of pts had improvement in chronic kidney disease stage (≥1 stage) at 100
weeks (median). Mean platelet count (Figure 2) and renal function (as meas-
ured by creatinine levels and eGFR) rapidly improved and was sustained
through 2 years of Ecu treatment. Only 2 pts (12%) required PE/PI after start-
ing Ecu (1 pt at 10 days after discontinuing treatment due to a protocol viola-
tion, the other at 84 days). Four of 5 pts (80%) receiving dialysis at baseline
discontinued dialysis; the time of discontinuation ranged from 1 to 14 days
after the first Ecu dose. There were no reported deaths during Ecu treatment
(28.5 patient-years).
Summary / Conclusion: The majority of pts showed improvement in hemato-
logic and renal parameters within several months of starting Ecu. Ongoing
treatment with Ecu led to sustained improvement in hematologic outcomes in
nearly all pts by 2 years, including inhibition of TMA, in association with ongo-
ing improvements in renal function. As such, Ecu may decrease mortality in
aHUS patients when compared to the natural disease progression. These
results provide a framework for treatment expectations with Ecu and highlight
the need for early and ongoing Ecu treatment in pts with aHUS and progress-
ing TMA.

B1772
RHTRAIL AND SURVIVIN DOWNREGULATORS AS NEW THERAPEUTIC
APPROACH IN ACUTE LYMPHOBLASTIC LEUKEMIA 
C Domingues1*, J Leite2, M Ferreira2, P Guarino2, R Alves1, M Coucelo3, L
Ribeiro3, A Gonçalves1, M Dourado4, J Nascimento-Costa5, A Sarmento-
Ribeiro1
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1Applied Molecular Biology / University Clinic of Hematology and CIMAGO,
2Applied Molecular Biology and University Clinic of Hematology, Faculty of
Medicine University of Coimbra, 3Hematology Department, Centro Hospitalar
e Universitário de Coimbra (CHC/CHUC), 4Applied Molecular Biology / Univer-
sity Clinic of Hematology / CIMAGO / Oncology and Paliative Care, 5CIMAGO
/ Oncology and Paliative Care / Internal Medicine Department, Faculty of Med-
icine University of Coimbra, Coimbra, Portugal

Background: Acute lymphoblastic leukemia (ALL) represents a biologically
and clinically heterogeneous group of hematological malignancies, which
results from the abnormal proliferation and accumulation of immature lymphoid
cells (blasts) within the bone marrow and lymphoid tissues. Although,
chemotherapy is a hallmark treatment for ALL many patients become resistant
to therapy or may relapse, requiring the development of alternative treatment
strategies. Tumor necrosis factor (TNF)-related apoptosis inducing ligand
(TRAIL/Apo-2L) is a type two membrane protein which selectively induces
apoptosis in transformed or stressed cells but not in most normal cells. Never-
theless, in some cases treatment with TRAIL alone may not be sufficient for an
effective response. Take into account, combined TRAIL therapies not only with
conventional chemotherapeutic agents but also with survivin downregulators,
namely gambogic acid (GA) and silibinin (SLB) have given encouraging results
to restore TRAIL sensitivity.
Aims: In the present study, we aimed to explore the therapeutic efficacy of a
recombinant human TRAIL (rhTRAIL) and survivin inhibitors, GA and SLB,
alone and in combination with conventional chemotherapeutic agents, in ALL. 
Methods: For this purpose we maintained in culture an ALL cell line established
from a patient at disease presentation, the CEM cells, in absence and in pres-
ence of different concentrations of rhTRAIL, GA and SLB in monotherapy as
well as in association with each other and with conventional drugs (Doxorubicin
or Vincristine). Cell viability was assessed by the trypan blue assay and cell
death by Optical Microscopy (May-Grunwald staining) and flow cytometry (FC)
using the Annexin V/Propidium Iodide double staining. TRAIL, TRAIL-Recep-
tors, survivin, Transferin receptor (TfR), activated caspase-3 and cytocrome c
expression levels were also evaluated by FC using specific monoclonal anti-
bodies. Mitochondrial membrane potential was assessed by FC using JC-1
probe.
Results: Our results show that, as single agent, rhTRAIL, GA and SLB induce
antiproliferative and cytotoxic effects in a dose, time and administration type
dependent manner. We observed an IC50, at 72h of exposure, for rhTRAIL, of
500ng/mL. On the other hand, when CEM cells were treated with GA and SLB,
the IC50 is reached at 24h and is approximately 400nM for GA and 100μM for
SLB. Moreover, when we administrated these compounds at low concentration
daily in monotherapy, as well as in a combination schedule, with each other or
with conventional chemotherapy, we observed a synergist cytotoxic effect. The
different therapeutic efficacy of rhTRAIL, GA and SLB, in CEM cells, may also
be correlated with the major expression of TRAIL pro-apoptotic receptors than
anti-apoptotic receptors, TfR and survivin basal expression levels, respective-
ly. Furthermore, these compounds induce cell death mainly by apoptosis which
may be related with membranar and mitochondrial apoptotic pathways activa-
tion.
Summary / Conclusion: Our findings suggest that rhTRAIL and survivin down-
regulators, in monotherapy or in combination, may constitute a new potential
therapeutic approach in ALL treatment. 

B1773
SCREENING AND DELINEATION OF MOLECULAR MECHANISMS OF
ACTION OF NOVEL AGENTS FOR THE TREATMENT OF Β-THALAS-
SAEMIA
A Theodorou1*, M Phylactides1, S Thein2, M Kleanthous1
1Molecular Genetics Thalassaemia, Cyprus Institute of Neurology and Genet-
ics, Nicosia, Cyprus, 2Cancer Studies, King’s College London, London, United
Kingdom

Background: Βeta-thalassaemia, an inherited disorder of beta haemoglobin
chain production, is a global health burden. The current management is regu-
lar blood transfusions with regular iron chelation therapy. However, this is not
curative and has substantial morbidity related to iron overload. Pharmacologi-
cal reactivation of gamma-globin genes for the production of foetal haemoglo-
bin (HbF) is a very promising therapeutic approach for beta-thalassaemia, as
foetal haemoglobin can substitute for the absent adult beta-haemoglobin.
Although clinical trials have shown notable results for some agents, these were
not very encouraging for large-scale use (Perrine, 2008) due to low efficacy and
specificity and high toxicity (Gambari and Fibach, 2007). Furthermore, pharma-
cological attempts to find suitable HbF inducers are limited since none of the
mechanisms of action of these agents in activating gamma-globin expression
is fully understood. Understanding how the transcriptional network causing the
switch from gamma to beta-globin works will provide a new mechanism-based
approach for the reactivation of HbF synthesis in beta-thalassaemia.
Aims: Based on the literature and preliminary studies, four pre-identified HbF
inducers; Lenalidomide, Angelicin, 5-aza-2’-seoxycytidine (decitabine) and
Mithramycin were selected with the aim to investigate their HbF inducing activ-
ity in vitro on primary erythroid cultures from healthy donors and the potential

delineation of the molecular mechanisms of action of the agent with the best
activity. In the current study, all of the four agents will be screened on K562 cell
line to select the two agents with the highest inducing activity. In addition, the
optimum protocol for induction of primary erythroid cultures will be determined
which will be then used for screening of the two selected agents on primary ery-
throid cultures for selection of the agent with the best inducing activity. 
Methods: K562 cell line was induced with different concentrations of each
agent for five days and the HbF induction activity was determine by benzidine
staining. The two-phase method originally identified by Fibach (1998) was used
for preparation of primary erythroid cell cultures from peripheral blood obtained
from healthy individuals. Experiments were performed to identify the best time
that the agent should be added to the culture on phase II as well as the dura-
tion of induction with the agent to be investigated. The level of induction of
foetal haemoglobin was detected at the protein level by cation exchange HPLC
as defined by Ou and Rognerud (1993), at the mRNA level by multiplex-Real
time PCR. The level of differentiation was investigated by Glycophorin A stain-
ing followed by FACs analysis and morphologically by cytospins stained with
methylene blue and eosin red dyes.
Results: The two agents identified with the highest HbF inducing activity fol-
lowing screening in the K562 cell line were Mithramycin and Decitabine. These
agents will be screened on primary erythroid cultures for identification of the
most active compound. Analysis of the culture induction profiles in primary ery-
throid cultures showed that for optimal induction, the agents should be added
to the culture at the prepro- to pro-erythroblast stage. Collection of the culture
samples for analysis should be carried out when the culture reaches a plateau
stage and before showing any signs of cell death, with a minimum induction
period of 5 days.
Summary / Conclusion: Following induction of K562 cell line with the four
agents decitabine and mithramycin were selected as the two agents with high-
est HbF inducing activiy. Having decided on the experimental protocol for induc-
tion on primary erythroid cultures, the two selected agents will be screened for
identification of the agent with the best inducing activity and least cytotoxicity
ex vivo. The best agent will be used in future studies for delineation of the
molecular mechanisms for potential use on target-based therapeutic approach-
es. 

B1774
HISTORICAL EVIDENCE OF SYSTEMIC MULTIORGAN COMPLICATIONS
IN ATYPICAL HEMOLYTIC UREMIC SYNDROME (AHUS) PATIENTS
BEFORE ECULIZUMAB THERAPY EITHER IN PROSPECTIVE TRIALS OR
IN REAL-WORLD USE 
P Muus1*, C Loirat2, C Licht3, C Langman4, C Bedrosian5, C Legendre 6
1Radboud University Nijmegen Medical Centre, Nijmegen , Netherlands,
2Assistance Publique Hôpitaux de Paris, Hôpital Robert Debré, Paris , France,
3Hospital for Sick Children and University of Toronto, Toronto, Canada, 4Fein-
berg School of Medicine, Northwestern University, and Ann and Robert H. Lurie
Children’s Hospital of Chicago, Chicago, 5Alexion Pharmaceuticals Inc.,
Cheshire, United States, 6Université Paris Descartes, Hôpital Necker, Paris,
France
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Background: aHUS is a rare, systemic disease characterized by chronic,
uncontrolled alternative complement pathway activation leading to thrombotic
microangiopathy (TMA). Within 1 year of diagnosis, up to 65% of patients devel-
op permanent renal damage or end-stage renal disease or die. Extra-renal
involvement and overall rate of complications in the course of aHUS are poor-
ly documented. Eculizumab is the first approved treatment for aHUS in pedi-
atric and adult patients.
Aims: Identify and describe evidence of historical systemic complications in
aHUS patients from three trials: two phase 2 clinical trials of eculizumab (002
and 003), and in a cohort of aHUS patients who were treated with eculizumab
outside clinical trials.

Methods: Medical record data were collected retrospectively for 30 aHUS
patients (children, n=15; adolescents, n=4; adults, n=11) who received
eculizumab treatment from 2007 to 2009 outside the setting of a controlled
clinical trial. The 002 clinical trial (NCT00844844 and NCT00844845) enrolled
17 patients age ≥12 years with progressing TMA despite ≥4 plasma
exchange/plasma infusion (PE/PI) sessions in the prior week. The 003 clinical
trial (NCT00844428 and NCT00838513) enrolled 20 patients age ≥12 years on
chronic PE/PI with no platelet count decrease >25% during an 8-week obser-
vation period prior to eculizumab. Patients/guardians provided informed con-
sent, and the studies were approved by each center’s institutional review board.
Data prior to administration of the first eculizumab dose are described. All com-
plications, not only TMA-related complications, were included in the analysis.
Results: Disease characteristics for the groups at baseline are shown in the
Table. Medical records of 90% of patients in the retrospective study and
71–80% of clinical trial patients demonstrated evidence of a history of kidney
disease prior to the current TMA presentation. Extrarenal, systemic organ com-
plications were reported in the majority of patients, with up to 100% experienc-
ing complications in >1 body system (Table). Twenty-three patients across the
3 studies (34%) experienced extrarenal thrombi, including deep vein thrombo-
sis (n=10). In addition, cardiac morbidities occurred in 75% of patients, includ-
ing cardiomyopathy (n=6), myocardial infarction (n=2), transient ischemic
attacks (n=2), pulmonary embolism (n=1), and cardiac arrest (n=1). Gastroin-
testinal disease was seen in 40 patients (60%) and included diarrhea (n=11),
vomiting (n=9), and constipation (n=8). Neurologic complications occurred in
27 patients (40%), including headache (n=8), seizures (n=4), migraine (n=3),
epilepsy (n=3), and facial paralysis (n=2). Thirty-one patients (46%) had pul-
monary complications, including asthma (n=5), pneumonia (n=2), and respira-
tory failure (n=1).
Summary / Conclusion: aHUS is a devastating and progressive disease in
which TMA and the accumulation of complications from renal failure and his-
torical treatments may be associated with sudden and potentially fatal sys-
temic aHUS morbidities. Based on the three studies in the present analysis,
extra-renal systemic organ involvement (including cardiac, gastrointestinal,
neurologic, and pulmonary complications, as well as peripheral thrombi) should
be expected in aHUS. Historic data from these patients confirm the need for a
treatment approach outside of plasma-based therapies should systemic aHUS
organ involvement occur.

B1775
VISMODEGIB – AN HEDGEHOG PATHWAY INHIBITOR INDUCES CELL
DEATH IN AN ALL CELL LINE
R Alves1,2,3, M Ferreira1, P Guarino1, C Domingues1, J Leite1, A Gonçalves1,2,3,
A Sarmento-Ribeiro1,2,3*
1Applied Molecular Biology Biology and University Clinic of Hematology,
2CIMAGO - Center of Investigation on Environment Genetics and Oncobiolo-
gy, Faculty of Medicine, University of Coimbra, 3Center for Neuroscience and
Cell Biology (CNC), University of Coimbra, Coimbra, Portugal

Background: Conserved embryonic signaling pathways such as Hedgehog
(Hh), Wingless (Wnt) and Notch, critical for stem cell self-renewal and differ-
entiation in hematopoiesis, have been implicated in the pathogenesis of sev-
eral hematological malignancies. Acute lymphoblastic leukemia (ALL) is char-
acterized by the abnormal proliferation and accumulation of immature lym-
phoid cells within the bone marrow and lymphoid tissues, which can develop
from the aberrant activation of the Wnt/β-catenin, Notch and Hedgehog signal-
ing pathways. On account of that, these pathways may constitute new poten-
tial candidate targets for ALL therapy.  
Aims: The main goal of this study was to evaluate the therapeutic potential of
the hedgehog inhibitor, vismodegib, in an ALL cell line.
Methods: To evaluate the effect of this signaling pathway inhibitor on cell via-
bility, we use an ALL cell line, the CEM cells, submitted to different concentra-
tions of vismodegib (GDC-0449). The IC50 (half maximal inhibitory concentra-
tion), was determined using the blue trypan assay. The cell death was assessed
by optical microscopy (May-Grunwald staining) and by flow cytometry (Propid-
ium Iodide/Annexin V staining, BAX and BCL-2 levels and mitochondrial mem-
brane potential). We also analysed, by flow cytometry, some proteins related
with cell cycle regulation, as p53 and Cyclin D1.
Results: Our results showed that, vismodegib induced a cytostatic and cyto-
toxic effect in CEM cells in a time- and dose-dependent manner. The half max-
imal inhibitory concentration (IC50) is attainted with 150 µM, after 24h of treat-
ment. This compound induces cell death mainly by apoptosis that may be relat-
ed with the observed increase in caspases levels and decrease in BAX/BCL-
2 ratio and mitochondrial membrane potential. The observed antiproliferative
effect may be related with the decrease in p53 and cyclin D1 levels.   
Summary / Conclusion: In conclusion, our results suggest that vismodegib
(GDC-0449) may be a new potential targeted therapeutic approach that could
be efficient in ALL treatment.

B1776
SELECTIVE SMALL MOLECULE AXL INHIBITOR BGB324 FOR THE
TREATMENT OF ACUTE MYELOID LEUKEMIA
G Gausdal1*, K Wnuk-Lipinska1, E Milde1, T Sandal1, M Hellesoy1, L Ahmed1,
H Haugen1, S Loges2, D Micklem1, J Lorens3, L Zhou1
1BerGenBio AS, Bergen, Norway, 2University Hospital Hamburg-Eppendorf
University Comprehensive Cancer Center II. Medical Clinic & Institute of Tumor
Biology, Hamburg, Germany, 3Department of Biomedicine and Centre for Can-
cer Biomarkers, University of Bergen, Bergen, Norway

Background: Axl, a member of the TAM family of receptor tyrosine kinases com-
prising Tyro3, Axl and Mer, has been implicated in the development and metas-
tasis of many cancers, including haematological malignancies. A high level of Axl
is associated with worse progression-free and overall survival in AML patients,
and represents an independent prognostic marker. Growth arrest specific gene-
6 (GAS6) is the known ligand with highest affinity for Axl. AML cells induce expres-
sion and secretion of GAS6 by bone marrow-derived stromal cells (BMDSCs),
and this Gas6/Axl paracrine axis promotes proliferation, survival and chemo-
resistance of AML cells in the bone marrow microenvironment. Axl also con-
tributes to the pathogenesis of FLT3-internal tandem duplication (FLT3-ITD) AML,
suggesting Axl as an attractive target in AML. BGB324, a potent and selective
small molecule inhibitor of Axl with low nanomolar potency in biochemical assays
and exceptional kinase selectivity in cellular assays (at least 50 fold difference
over Tyro and Mer), will be evaluated in a phase I clinical trial in coming months. 
Aims: We aimed to explore the potential of the first-in-class Axl inhibitor
BGB324 for the treatment of FLT3-ITD (+) AML. 
Methods: The Axl inbibitor BGB324 was tested in the Mv4-11 cell line either
as a single agent or in combination with chemotherapeutic agents such as
Cytarabine and doxorubicin in: cell proliferation assays in the absence or pres-
ence of adherent HS-5 human stroma cells; Flow cytometric analyses of cell
cycle and apoptosis; in vivo Mv4-11 subcutaneous xenograft and bone marrow
engraftment models in NOD/SCID mice. in vivo target validation and PD bio-
marker detection were performed with Western blot, immunoprecipitation, and
IHC.
Results: BGB324 treatment effectively inhibited Mv4-11 AML cell growth,
induced cell apoptosis, and potentiated the killing effect of chemotherapeutic
agents such as Cytarabine and doxorubicin against Mv4-11 cells. BGB324
treatment caused tumor regression, and significantly prolonged animal sur-
vival. 
Summary / Conclusion: These data support further clinical evaluation of
BGB324 as a single agent or in combination with established treatment regi-
men in AML patients.
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B1777
BICYCLIC DERIVATIVES OF LIDONOJIRIMYCIN AS PHARMACOLOGICAL
CHAPERONES FOR NEURONOPATHIC FORMS OF GAUCHER DISEASE
P Alfonso1,2,3*, V Andreu1,2, A Pino-Angeles4, A Moya-García3,4, M García-
Moreno5, F Sánchez-Jiménez4,6, M Pocovi1,3,7, C Ortiz-Mellet5, J García-Fer-
nández8, P Giraldo1,2,3, 9
1Aragon Institute for Health Sciences of Aragon (I+CS), 2Traslational Research
Unit, Miguel Servet University Hospital, 3CIBERER, Zaragoza, 4Department of
Molecular Biology and Biochemistry, University of Malaga, Malaga, 5Depart-
ment of Organic Chemistry, University of Sevilla, Sevilla, 6CIBERER, Malaga,
7Department of Biochemistry and Cellular and Molecular Biology, University of
Zaragoza, Zaragoza, 8Institute for Chemical Research (IIQ), CSIC-University
of Sevilla, Sevilla, 9Hematology Department, Miguel Servet University Hospi-
tal, Zaragoza, Spain

Background: Gaucher disease (GD), the most prevalent lysosomal storage
disorder, is caused by mutations in the GBA1 gene encoding for lysosomal
acid β-glucosidase (glucocerebrosidase, GCase). The mutant enzymes exhib-
it impaired cellular trafficking as a consequence of aberrant folding. Current
investigational therapeutic strategies for include the development of ligands of
the enzyme capable of promoting those conformational changes that are
required for efficient folding and restoring trafficking. Although somewhat coun-
terintuitive, competitiveinhibitors of this enzyme, at subinhibitory concentra-
tions, can increase steady-state lysosomal levels of active GCase through this
rescuing mechanism acting as “pharmacological chaperones”. At the massive
lysosomal substrate concentration, the inhibitor would be replaced from the
active site of the enzyme and the metabolic activity recovered. However, most
of the pharmacological chaperones under study are iminosugars that behave
as broad spectrum inhibitors, inhibiting simultaneously several glucosidases,
which represents a serious inconvenient for clinical applications. An additional
problem is that iminosugars are not active as pharmacological chaperones for
glucocerebrosidase mutations located outside the domain containing the active
site and are associatedwith neurological involvement.
Aims: To develop molecules with high binding specificity towards GCase, high
ratio of chaperone versus inhibitor activity and capable of producing an increase
in the levels of GC mutants, including those with mutations located outside the
catalytic domain.
Methods: Three bicyclic derivatives of L-idonojirimycin (L-idose-based sp2-
iminosugars) designed and chemically synthesized from D-glucose after in sil-
ico structural analysis and identification of the most favorable molecular features
to interact with the glucocerebrosidase active site. Their chaperone potential
was evaluated in vitrousing stable transfectants of glucocerebrosidase mutants
(N370S and L444P) in COS-7 cells and human skin fibroblasts of homozygous
GD patients for these above mentioned mutations. 
Results: Results showed an increase in GCase activity at various chaperone
concentrations, ranging from 2-fold to 5-fold for the L444P mutant and from 2-
fold to 3-fold for the N370S mutant in COS-7 cells and increases of 3-fold for
the L444P homozygous GD fibroblasts. 
Summary / Conclusion: The use of bicyclic L-idonojirimycin-based pharma-
cological chaperones could be considered as a therapeutic alternative for GD,
mainly in patients with mutations located outside the GC active site and asso-
ciated with neurologic involvement.

B1778
ORIDONIN UPREGULATES RETINOIC ACID RECEPTORS AND SHOWS
SYNERGISTIC EFFECT WHEN USED IN COMBINATION WITH ALL-TRANS
RETINOIC ACID IN T(8:21) LEUKEMIA
Y Wang1*, T Zhen1, C Wu1, P Liu1, H Wu1, Y Lu1, W Zhang1, S Chen1, Z Chen1
1Shanghai Institute of Hematology, Rui Jin Hospital Affiliated to Shanghai Jiao
Tong University School of Medicine, Shanghai, China

Background: The t(8;21)(q22;q22) translocation, which generates AML1-ETO
(AE) fusion gene, is one of the most frequent chromosomal abnormalities
detected in acute myeloid leukemia (AML, 12-20%), especially in FAB subtype
M2 (AML-M2, 40-50%). The resultant AE fusion protein immortalizes
hematopoietic progenitors and induces a myeloproliferative disorder in mice.
Additional mutations are required to cooperate with full-length AE to cause full-
blown leukemia. An isoform of AE with an alternatively spliced exon (exon 9a)
of ETO (AE9a) could induce leukemia in mice. Therefore, AE oncoprotein plays
a critical role in leukemogenesis, and agents that target AE could be useful in
treating t(8;21) leukemia. Arabinosylcytosine and anthracycline-based
chemotherapy has been the principal frontline treatment for t(8;21) AML, which
results in a median survival of less than 2 years and a 5-year overall survival
of no more than 40%. Targeted therapies against oncoproteins crucial for
leukemia pathogenesis represent a new and promising approach to cancer
treatment. In our previous work, oridonin, a diterpenoid isolated from the medic-
inal herb Isodon rubescens, was identified to have a relatively selective effect
against t(8;21) leukemia cells. Further studies showed that oridonin specifical-
ly bound to AE, causing caspase-3-mediated cleavage of AE to generate a
truncated version that acted as a tumor suppressor. Oridonin significantly pro-
longed life span of mice bearing t(8;21) leukemic cells. These results demon-
strate the potent antileukemia efficacies of oridonin on t(8;21) leukemia which
might provide benefits for patients.
Aims: To explore whether oridonin could induce differentiation besides apop-
tosis and the potential synergistic effect of oridonin-based combinatorial ther-
apies in t(8:21) leukemia.
Methods: Cell growth and proliferation assays, differentiation assay, flow
cytometry, quantitative RT-PCR, luciferase reporter assay, western blotting,
hematopathologic analysis, murine bone marrow transplantation by tail-vein
injection and in vivo treatment studies were performed.
Results: In this study, we show that oridonin upregulates retinoic acid recep-
tors α2 (RARα2) and RARb2 in t(8;21) leukemia cells. Oridonin also increases
the activation of retinoic acid (RA) signaling regulated by all-trans retinoic acid
(ATRA). It exerts enhanced differentiation effect when ATRA was used in com-
bination with oridonin in both t(8;21) leukemia cell line and primary leukemic
cells isolated from t(8;21) AML patients. In murine models of t(8;21) AML, com-
bined use of oridonin and ATRA synergetic prolongs the survival of leukemic
mice.
Summary / Conclusion: Oridonin upregulates retinoic acid receptors and
shows synergistic effect when used in combination with all-trans retinoic acid
in t(8:21) leukemia, suggesting potential benefits of oridonin/ATRA combinato-
rial therapy for patients with t(8:21) AML.

B1779
ROLE OF LENALIDOMIDE IN MANAGEMENT OF MYELODYSPLASTIC
SYNDROMES (MDS) WITH DEL(5Q) ASSOCIATED WITH PURE RED CELL
APLASIA (PRCA)
C Cerchione1*, G Cerciello1, R Della Pepa1, N Pugliese1, L Marano1, O
Vitagliano1, L Luciano1, F Alfinito1, F Pane1, A Risitano1
1Hematology, AOU “Federico II”, Napoli, Italy

Background: Myelodysplastic syndromes associated with PRCA is a rare con-
dition characterized by severe anemia, transfusion dependence, reticulocy-
topenia, reduction of erythroid precursors and multilineage dysplasia. In PRCA
erythroid precursors are nearly absent, while megakaryocytes and granulocyt-
ic precursors are usually present at normal levels. Damage to erythroid progen-
itors appears to be immune-mediated and in about 10% of cases acute myeloid
leukemia represents the latest evolution. Conventional immunotherapy is inef-
fective while alemtuzumab combined with CyA seems to be a valid therapy. 
Aims: Nearby 25 cases of MDS with PRCA have been described until today
and 5 of them were associated with del(5)(q14q34). 2008 WHO classification
defined MDS with isolated del(5q) as a syndrome characterized by bone mar-
row blast count < 5%, isolated del(5q) and absence of Auer rods.   
Methods: Here we report 3 cases of severe transfusion-dependent macrocyt-
ic anaemia in which del(5) (q14q34) was associated with erythroblastopenia and
myelodysplasia.   
Results: (M/61 y.o.) with a transfusion dependence of 4 units/month, received
diagnosis of PRCA and underwent 12 cycles of alemtuzumab + CyA during 3
years: transient remissions from transfusion dependence were followed by
relapses; after 3 years del(5q)was evident in a bone marrow that appeared
dysplastic: lenalidomide treatment was started, after few months AML merged
with fatal evolution. (F/35 y.o.) received diagnosis of PRCA after 1 year treat-
ment with steroids and transfusions (2 Units /month). She underwent three
courses of CyA and alemtuzumab with short transient periods of transfusion
independence: a second bone marrow investigation, performed after one year,
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showed del(5q) and lenalidomide therapy was started: transfusion independ-
ence was obtained after 2 months. (M/65 y.o.) with a transfusion dependence
of 4 units/month, received diagnosis of PRCA and was treated with a single
course of alemtuzumab and CyA without any result, cytogenetic revision of
bone marrow highlighted the presence of del(5q) and treatment with lenalido-
mide was started 3 months after diagnosis. No hematological improvement
was observed and after 9 courses therapy was stopped. Nowadays patient is
transfusion-dependent after 21 months from diagnosis.   
Summary / Conclusion: Here we stress the difficulty of diagnosing PRCA
within unilineage myelodysplastic syndromes and focus on the relationship
among MDS with erytrhoid aplasia and del(5q) in order to speculate on the role
that lenalidomide could play in such entities.

B1780
GLYCOENGINEERED ANTIBODIES MEDIATE SUPERIOR
MONOCYTE/MACROPHAGE-MEDIATED PHAGOCYTIC AND CYTOTOX-
IC ACTIVITY COMPARED TO PARENTAL ANTIBODIES
S Herter1, M Birk1, C Gerdes1, P Umana1, C Klein1*, M Bacac1
1pRED, Oncology DTA, Roche-Glycart, Schlieren, Switzerland

Background: Therapeutic monoclonal antibodies eliminate tumor cells by dif-
ferent mechanisms including blocking of receptor signaling pathways, induc-
tion of antibody dependent cellular cytotoxicity (ADCC), antibody dependent
cellular phagocytosis (ADCP), complement dependent cytotoxicity (CDC), and
induction of adaptive immunity.
Aims: In view of the important role of phagocytic cells in the mechanism of
action of therapeutic antibodies, we analyzed the FcgR-dependent effector
functions mediated by monocytes and macrophages upon treatment with gly-
coengineered (GE) and wild-type (WT) antibodies under different experimen-
tal conditions.
Methods: GA101 (obinutuzumab, a humanized type II, glycoengineered anti-
CD20), GA201 (glycoengineered anti-EGFR) and GA601 (glycoengineered
anti-HER2) monoclonal antibodies displaying enhanced binding affinity to
human FcgRIIIa (CD16) were compared to corresponding parental antibodies
bearing unmodified antibody Fc part for their capacity to induce
monocyte/macrophage-mediated phagocytic and cytotoxic activity under sev-
eral experimental conditions.
Results: GE and WT antibodies displayed comparable binding and induced
similar monocyte/macrophage-mediated ADCC and ADCP in absence of com-
peting endogenous IgGs. Interestingly, in their presence, i.e. in a situation that
more closely mimics physiological conditions, GE antibodies displayed signif-
icantly superior binding and induced higher levels of ADCC/ADCP.
Summary / Conclusion: These data show, for the first time, that in addition to
enhancing FcgRIIIa-dependent NK-cell cytotoxicity (ADCC), glycoengineering
also enhances monocyte and macrophage cytotoxic and phagocytic activities
through enhanced binding to FcgRIIIa under conditions that more closely
resemble the physiological setting.

Cellular immunotherapy and vaccination

B1781
MONITORING OF T-LYMPHOCYTE SUBPOPULATIONS IN PERIPHERAL
BLOOD OF PATIENTS WITH ACUTE LEUKEMIA (AL) DURING DONOR
LYMPHOCYTE INFUSION (DLI) AFTER ALLOGENEIC BONE MARROW
TRANSPLANTATION (ALLO-BMT)
R Bogdanov1*, L Mendeleeva1, I Galtseva1, L Kuzmina1, E Parovichnikova1, V
Savchenko1
1Bone marrow transplantation, Research center of hematology, Moscow, Russ-
ian Federation

Background: Delayed Reconstitution of T-cell component of the immune sys-
tem after allogeneic bone marrow transplantation is a risk factor for post-trans-
plant relapse in AL patients. DLIs for inducing the “graft versus leukemia” effect
to prevent and treat the relapse of the disease.
Aims: To investigate subpopulations of T-lymphocytes in peripheral blood
derived from patients with AL after allo-BMT during DLI, followed by intravenous
interleukin-2 (IL-2) infusion, as therapy of hematological relapse and mixed
chimerism progression.
Methods: The study included 10 patients (9 - AML, 1 - ALL): 7 - male, 3 -
female, aged 27 to 57 years (median age 34 years). The pre-transplant condi-
tioning was performed by myeloablative regimen (BU + TF) in 6 patients and
by low-intensity regimen in 4 pts: Flyud + BU + ATC - 3 patients,
BU+Flyud+Cytosar+Idarubicin in 1 patient. All pts were recipients of bone mar-
row from HLA-matched related donor. The number of tranfused myelokary-
ocytes ranged from 2.5 to 5.4 x 108/kg (median 3.95 x 108/kg). DLI after allo-
BMT were administered in the case of mixed chimerism progression (4 pts) and
hematologic relapse (6 pts). The time between the allo-BMT and a statement
of the growth of mixed chimerism / relapse ranged from 3 to 51 months (medi-
an 7.2 months). Pts with hematologic relapse were administered DLI during
myelosupressive aplasia after reinduction chemotherapy. The median number
of DLI procedures was 2 DLI (range from 1 to 4). The total number of trans-
fused CD3+ cells ranged from 0.1 to 1.74 х108/kg (median 0.35х108/kg). Intra-
venous IL-2 (6 MUE) was administered after DLI in all pts.
The quantity composition of T-lymphocyte subpopulations in the peripheral
blood was estimated using the method of immunophenotyping and flow cytom-
etry (cytometry FACS Canto II, BD). Monoclonal antibodies to the following
antigens were used: CD3 (PerCP), CD4 (PE), CD8 (FITC), CD 25 (FITC), CD
56 (FITC) (BD). Immunophenotypes of the following T-lymphocyte subpopula-
tions: T-lymphocytes (absolute CD3+ count), T-helper cells (CD3+/CD4+); T-
cytotoxic cells (CD3+/CD8+), regulatory cells (CD4+/CD25high), T-NK cells
(CD3+/CD56+) and NK-cells (CD3-/CD56+) were identified.Control points:
statement of increase of mixed chimerism/relapse, then 1 time every 2 weeks
for 10 weeks.
Results: Complete remission with full donor chimerism was achieved in 7 pts,
in 3 pts the treatment was not effective. The median duration of response was
9 months (range 1 to 16 months). Acute GVHD occurred in 4 patients (I-II
degree - 3 pts, III - IV degree - 1 pt).
The absolute number of T-helpers, T-cytotoxic cells, TNK-cells, NK-cells were
reduced at the time of relapse (in 83%, 50%, 50%, 100 % of pts respectively),
however the amount of T-regulatory cells remained normal at the same time.
The number of T-cells subpopulations reduced in 2 weeks after the chemother-
apy+1DLI in relapse pts. Normal values of those T-subpopulations gradually
recovered after 6 weeks. Patients had received DLI for mixed chimerism pro-
gression have reduced number of CD3+ and T-helper cells (50% and 100% of
pts respectively), and low levels maintained for 10 weeks after the first DLI.
Summary / Conclusion: DLI is an effective treatment of leukemia relapse
after allogeneic BMT. Absolute number of T-helper cells, T-cytotoxic cells, T-NK
cells and NK-cells were decreased at the time of relapse and after chemother-
apy. Normal number of T-lymphocyte subpopulations recovered after 6 weeks
of the first DLI if the remission was achieved. Absolute number of T-lympho-
cytes didn’t recover in cases of DLI treatment failure.
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Red blood cells and iron; physiology and disease
(anemia) - Biology

B1783
ERYTHROPOIETIN LEVEL IN SICKLE CELL DISEASE PATIENTS NOT IN
CRISIS
D Pulte1*, D Axelrod1
1Thomas Jefferson University, Philadelphia, United States

Background: Patients with sickle cell disease (SCD) have lower than expect-
ed values of erythropoietin for the extent of their anemia. SCD may be compli-
cated by hypoxia, renal insufficiency, and inflammation, all of which may change
erythropoietin levels. We previously examined the relationship between erythro-
poietin level and hemoglobin and renal function as measured by glomerular fil-
tration rate (GFR) in patients with SCD not in crisis and found that the expect-
ed correlation between erythropoietin level versus hemoglobin and renal func-
tion was not clearly maintained in SCD.
Aims: Here, we examine the relationship between erythropoietin and inflam-
mation and hypoxia.
Methods: Charts of patients treated in the outpatient hematology clinic were
reviewed. Patients who had sickle cell anemia (SCA), SC disease, or sickle-tha-
lassemia and in whom erythropoietin had been measured on an outpatient
basis while they were not in crisis and who did not receive exogenous erythro-
poietin were eligible for inclusion. Erythropoietin level, hemoglobin (hgb),
platelet count, white blood count (WBC), mean corpuscular volume (MCV),
oxygen saturation, reticulocyte count, serum creatinine, and patient character-
istics including age, gender, and disease type were recorded. GFR was calcu-
lated using the CDK-EPI equation. Because direct measurements of inflamma-
tion such as erythrocyte sedimentation rate and c-reactive protein are not meas-
ured as part of standard of care, WBC and platelet count were used as proxy
markers for this preliminary study.
Results: Data from a total of 54 patients was obtained, including 39 with SCA,
9 with SC disease, 5 with sickle-thalassemia, and one with S-O(Arab). Median
hemoglobin was 8.3 and median erythropoietin level was 62 for all patients.
Oxygen saturation ranged from 90% to 100% on room air. All patients had at
least adequate iron stores. Because hemoglobin levels were higher and there-
fore corresponding erythropoietin levels lower in patients with SC disease,
patients with SCA and sickle-thalassemia null were examined separately.
Among patients with SCA and sickle-thal0, lower hemoglobin levels (<7 versus
7+) were only marginally associated with higher erythropoietin levels (96 ver-
sus 64, P=0.07). When patients with oxygen saturation of less than 96% were
compared to patients with an oxygen saturation of greater than 96%, no statis-
tically significant difference in erythropoietin level was observed. However,
patients with higher oxygen saturation had slightly higher hemoglobin levels (8.7
gm/dl versus 6.9 gm/dl, P=0.02). Smoking status (nonsmoker/former smoker
versus current smoker) had no effect on erythropoietin level. Similarly, no dif-
ference in erythropoietin level was observed for patients with normal versus ele-
vated WBC and platelet count. However, in contrast to hypoxia, high WBC was
not associated with differences in hemoglobin. Interestingly, patients receiving
hydroxyurea had a higher erythropoietin level, despite showing no difference
in hemoglobin level, GFR, oxygen saturation, or WBC. Median MCV was high-
er in patients taking hydroxyurea, suggesting that compliance was acceptable.
Summary / Conclusion: Patients with sickle cell disease have low levels of ery-
thropoietin, even when no kidney disease is evident. Hypoxia did not correlate
well with erythropoietin levels. This may reflect the worsening clinical state of
patients with hypoxia and sickle cell disease, but hypoxic patients did not show
lower GFR than patients without hypoxia. Inflammation, as measured by the
proxy measures of WBC and platelet counts, did not appear to affect erythro-
poietin levels. Hydroxyurea appears to preserve erythropoietin levels in patients
with SCA and sickle-thal0, but the mechanism by which it is protective is unclear.

B1784
EFFECTS OF IRON POLYMALTOSE COMPLEX, FERROUS FUMARATE
AND FERROUS SULFATE THERAPIES IN ANEMIC PREGNANT RATS,
THEIR FETUSES AND PLACENTAS
J Toblli1*, G Cao1, L Oliveri1, M Angerosa1
1Laboratory of Experimental Medicine, Hospital Aleman, Buenos Aires, Argenti-
na

Background: Iron deficiency anemia (IDA) during pregnancy is associated
with adverse consequences in the mother, fetus, and placenta, such as preterm
delivery and placenta insufficiency. Ferrous salts are commonly used to prevent
and to treat mild to moderate IDA during pregnancy. The rapid release of iron
from ferrous compounds and its uncontrolled plasma uptake can result in non-
transferrin bound iron (NTBI) [1,2]. NTBI is taken up in an uncontrolled way,
leading to oxidative stress [3]. Iron(III)-hydroxide polymaltose complex (IPC) is
a well-tolerated, orally administered non-ionic oral Fe(III) preparation that effec-
tively prevents and corrects IDA during pregnancy [4]. The iron from IPC is
essentially taken up via active and controlled mechanism resulting in negligi-
ble levels of NTBI [1].

Aims: This study compared the effects of oral IPC, ferrous fumarate (FF) and
ferrous sulfate (FS) treatments in anemic pregnant rats, their placentas and
fetuses.
Methods: There were five experimental groups (n=8): untreated non-anemic
control group, untreated anemic group and three anemic groups receiving 2 mg
iron/kg body weight/day as IPC [Maltofer-Fol®, Vifor (International) Ltd., St.
Gallen, Switzerland], FF (Anemidox Ferrum®, Merck Sharp & Dohme, Inc,
Buenos Aires, Argentina), or FS (Fer-In-Sol, Mead Johnson, Buenos Aires,
Argentina) from the start of pregnancy (day 0). On day 21, the animals under-
went Caesarian section and were sacrificed. Pregnancy outcome was meas-
ured by number of fetuses, and by neonate and placenta weight. Maternal
hepatic damage was assessed by analyzing aspartate aminotransferase (AST).
Lipid peroxidation (MDA) and the ratio of reduced to oxidized glutathione
(GSH:GSSG) were analyzed from homogenised fractions of the livers of moth-
ers and fetuses and whole placentas. Interleukin 6 (IL6) and hypoxia inducible
factor-1α (HIF-1α) were analyzed from homogenized fractions of the whole pla-
centas.
Results: All therapies were comparably effective in correcting anemia. FS and
FF resulted in higher lipid peroxidation in dams, fetuses and placentas vs. IPC.
The FS group presented lower GSH:GSSG values in dams, fetuses and pla-
centas than IPC and FF groups. IPC, but not FF or FS, restored normal IL6
expression levels in placentas whereas FS-treated animals presented the high-
est IL6 levels, suggesting a local inflammatory reaction. Anemia-induced high
levels of HIF-1α were partially lowered by IPC and FF but further elevated by
FS. Especially FS treatment was found to elicit hepatic damage in the dams and
oxidative stress in the dams, fetuses and placenta as well as inflammation and
high levels of HIF-1α in the placenta. Pregnancy outcome was worse in the FF
and FS groups than in the IPC group.
Summary / Conclusion: Anemia-associated oxidative stress and inflammation,
and also in part hypoxia, were resolved by IPC therapy. Treatment with ferrous
salts, in particular with FS, was found to elicit maternal hepatic damage, oxida-
tive stress in dams, fetuses and placentas, as well as high levels of IL6 and HIF-
1α in the placenta. 
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B1785
ROLE OF REGULATORY T CELLS IN BETA THALASSEMIA
M Politou1*, V KAPSIMALI2, v komninaka3, S VALSAMI4, E VOSKARIDOU3
1Blood Bank-Hematology Laboratory ARETAIEION Hospital, 2Microbiology,
University of Athens Medical School, 3THALLASEMIA UNIT, LAIKON HOSPI-
TAL, 4University of Athens Medical School, Athens, Greece

Background: Many immune defects in different compartments of immune
response have been documented in patients with beta thalassemia. Ineffective
erythopoiesis with chronic hemolysis, splenectomy, iron overload, infection with
hepatitis B/C or HIV and the constant stimuli of transfusion have all been impli-
cated in the pathogenesis of the immunologic abnormalities found in tha-
lassemia patients 
Regulatory T cells (Treg) characterized by expression of the transcription fac-
tor Foxp3 are responsible for maintaining peripheral immune tolerance and
homeostasis. Data in the literature regarding the role of Tregs in thalassemia
is very limited.
Aims: The aim of the study was to investigate the regulatory T cells compart-
ment in beta thalassemia patients and to find factors which could influence
their expression.
Methods: We studied 21 chronically transfused patients with beta thalassemia
major (TM) (13 males and 8 females with a mean age of 48.8 years) , 9 tha-
lassemia intermedia (TI) patients, who have never received transfusion (4 males
and 5 females, with a mean age of 44.1 years) and 10 normal controls. 
Iron overload was assessed with T2* of liver and heart. Peripheral blood sam-
ples were analyzed with five colour flow cytometry (CyFlow SPACE, PARTEC)
using the following monoclonal antibodies. CD3- FITC, FOXP3- PE,CD127-
PeCy5, CD4- PeCy7, CD25-APC. The regulatory T cells were characterized as
CD3+, CD4+, CD25+ high, CD127 low/- ,FoxP3 +. Statistical analysis was per-
formed by using the paired t-test.
Results: Twelve out of 21 TM patients and 2/9 TI patients had undergone
splenectomy. Hepatitis C infection was recorded in 3 TM patients. The majori-
ty of TM patients (12/21) showed only mild to moderate hemosiderosis (7-13.9
mg/g of iron in liver T2*) , while 5 TM patients showed successful chelation ther-
apy with < 2.9 mg/g of liver iron and only one showing increased liver hemo-
siderosis (>14 mg/g). There was no statistically significant difference of percent-
ages of CD+, CD25+, Foxp3+ cells between controls ( mean 0.226, SD 0.108)
and TM patients ( mean 0.39 ,SD 0.32) ( P=0.13) neither between TM and TI
patients (mean 0.2, SD 0.128) (P=0.59).
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No difference of percentage of CD+, CD25+, Foxp3+ cells was found between
the group of patients that had undergone splenectomy and the unsplenec-
tomized ones. Hepatitis C infection did not seem to have significant effect on
T regs percentag
Summary / Conclusion: It was previously suggested ( by only one study) that
increased percentage of the regulatory T cells found in TM could be explained
by the chronic stimuli of transfusion but in our study we did not observe a dif-
ference of Tregs between the regularly transfused TM and the TI group that has
never received transfusion. Controlled body iron stores, by eliminating the
chronic inflammation background, could blunt the diversion of immunoregula-
tory balance. Further studies of the cytokines’ pathways through which Tregs
exert their effect can clarify the role of the nature of the disease (thalassemia)
itself in immunomodulation

B1786
ENDOTHELIAL DYSFUNCTION IN YOUNG TRANSFUSION DEPENDENT
B-THALASSEMIA PATIENTS
A Adly1*, N Elsherif1, E Ismail2, Y Ibrahim3, A Farouk2
1Pediatrics, 2Clinical pathology, 3Radiology, Ain Shams, cairo, Egypt

Background: In patients with beta thalassemia an increased level of circulat-
ing endothelial cells reflecting endothelial damage and denudation. Repair of
the denuded endothelial might be crucial for the restoration of endothelial func-
tion
Aims: The aim of this work is to study the endothelial dysfunction among
patients with beta thalassemia, the ability to repair the denuded endothelium
and the effect of iron load on these cells number correlating with the efficacy
of iron chelation
Methods: twenty five patients aging more than 12 years with transfusion
dependent β-thalassemia were recruited from the haematology/oncology clin-
ic, Children hospital Ain Shams University and compared with 15 healthy age
and sex matched controls. The quantity of circulating Endothelial microparicles
(CD144+ /VE-cadherin+endothelial MPs) and Von willebrand factor Ag (vWF
Ag) as markers of endothelial dysfunction, and the quantity of circulating
CD34+VEGFR2+ cells were determined in relation to erythropoietin(EPO) lev-
el, echocardiographic cardiac parameters and carotid intimal thickness.
Results: The quantity of circulating CD34+VEGFR2+ cells was significantly
higher among beta thalassemia patients than the controls (P=0.001) , howev-
er no significant difference existed between the patients and the control as
regard quantity of Endothelial microparicles and vWF Ag level (P=0.66,P=0.33)
. We found no significant correlation between Endothelial microparicles, vWF
Ag level and circulating CD34+VEGFR2+ cells nor between EMPS , vWF Ag
level, circulating CD34+VEGFR2+ cells and EPO level, mean ferritin in last 2
years , type of chelation, and compliance. Patients with increased left ventric-
ular dimensions had a significantly higher circulating CD34+VEGFR2+
cells(P=0.005) and a lower vWF Ag level(P=0.02). Although 72% of the patients
had increased carotid intimal thickness, yet it did not correlate with Endothe-
lial microparicles , circulating CD34+VEGFR2+ cells quantities and vWF Ag lev-
el.
Summary / Conclusion: In this study the levels of procoagulant MPs of
endothelial origins was not significantly elevated in patients with beta tha-
lassemia, indicating probably the greater involvement of platelet or RBCs MPS
in the process of endothelial damage among these patients. Patients with the
greatest iron overload did not show a significant increase in the quantity of cir-
culating CD34+VEGFR2+ cells suggesting a more significant qualitative effect
of iron overload on these cells

B1787
PEROXIREDOXINS PLAY AN IMPORTANT ROLE IN THE SURVIVAL OF
ERYTHROID CELLS IN BETA THALASSEMIA AND SICKLE CELL DISEASE
PATIENTS. 
K Romanello1, K Lopes1, S Nagamatsu1, M Bezerra2, Betânia L Hatzlhofer2, I
Domingos2, A Araujo3, M Oliveira4, L Netto5, F Costa6, I Malavazi1, A Cunha1*
1Universidade Federal de São carlos, São Carlos, 2Universidade Federal do
Pernambuco, 3HEMOPE, Recife, 4Universidade Estadual Paulista Julio
Mesquita Filho - Campus Experimental do Litoral Paulista, São Vicente, 5Uni-
versidade de São Paulo, São Paulo, 6Universidade Estadual de Campinas,
Campinas, Brazil

Background: The oxidative stress, occurs mainly by Reactive Oxygen Species
(ROS) and is responsible for aggravating the symptoms of several diseases,
including hemolytic anemias such as sickle cell disease (SCD) and beta tha-
lassemia (BT). Peroxiredoxins (PRDXs), are a group of enzymes involved in
the detoxification of ROS. In erythroid cells, their abundance and high reactiv-
ity can be highlighted. For example, in erythrocytes, PRDX2, is the third most
abundant protein, indicating its possible role in the cell development and home-
ostasis. However, there are few studies connecting these proteins to hemolyt-
ic anemias, which remarkable feature is an increased production of ROS. 
Aims: This study evaluated the expression and production of PRDXs in retic-
ulocytes of SCD and BT patients compared to healthy blood donors. 
Methods: To evaluate the difference in gene expression of PRDXs, Real Time
PCR was used and Western blot analysis was used to evaluate the protein pro-

duction.
Results: Our results showed that the levels of transcript and PRDX1 protein
were increased in BT patients and decreased in SCD. The PRDX2 transcript
showed no differences in both diseases. However western blot analysis showed
a decrease in PRDX2 protein in SCD reticulocytes, indicating a possible pos
transcription regulation process for this gene in SCD. High levels of PRDX5
transcript were found in BT patients and no difference was observed for SCD,
however the protein was not found in western blot analysis. The PRDX5 pro-
tein is located at mitochondria, an organelle absent in reticulocytes and only
residues of mRNA could be observed in these cells. A reduction in mRNA and
protein levels for PRDX6 was observed in BT and SCD patients. Besides act-
ing in the ROS detoxification, PRDX6 also has a phospholipase A2 activity, thus
regulating the phospholipid turnover at the cell membrane. The decrease of this
enzyme found in both patients could indicate that the erythroid cells membrane
are not being properly renovated leading to hemolysis.
Summary / Conclusion: This is the first study correlating gene expression of
peroxiredoxins in these hemolytic anemias. The results could contribute for a
better understanding of the role of these proteins and for the identification of
new targets that could help in the management of diseases and improve the
survival of these patients.

B1788
COMPARISON OF THE PHYSICO-CHEMICAL CHARACTERISTICS OF
ORIGINATOR IRON POLYMALTOSE COMPLEX AND FOUR IRON POLY-
MALTOSE COMPLEX SIMILARS
S Burckhardt1*, P Geisser1, T Koskenkorva-Frank1
1Chemical and Preclinical Research and Development, Vifor (International)
Inc., St Gallen, Switzerland

Background: The originator iron(III)-hydroxide polymaltose complex (IPCORIG,
Maltofer®) is a macromolecular iron-carbohydrate complex for oral treatment
of iron deficiency (anemia) [ID(A)]. It has well-defined physico-chemical prop-
erties that enable a controlled release of iron within the gastrointestinal (GI)
tract, resulting in good GI tolerability, low toxicity, and reliable correction of
ID(A) [1]. The physico-chemical properties and pharmacological activity of iron-
carbohydrate complexes, such as IPC, are highly dependent on the manufac-
turing process [2,3]. IPC copies, so-called IPC similars (IPCSs), have been
shown to display different physico-chemical characteristics than those of
IPCORIG [4], likely to affect their bioavailability, tolerability, and efficacy in cor-
recting ID(A) [4]. Indeed, in a comparative study of IPCORIG versus an IPCS in
infants with iron deficiency anemia, IPCORIG showed a favorable efficacy pro-
file with a significantly higher increase in hemoglobin and serum ferritin levels
vs. IPCS [5].
Aims: This study assessed the physico-chemical properties of IPCS prepara-
tions marketed in Israel and China, and compared them with those of IPCORIG.
Methods: The physico-chemical analyses of Ferri care (IPCSFERRI), Iron Baby
(IPCSIBABY), Iron-3 Drops (IPCSIRON3), and Niferex® (IPCSNFRX) were carried
out in the Quality Control and Analytical Development Laboratory of Vifor (Inter-
national) Inc. The molecular weight distribution parameters were measured by
gel filtration chromatography. Turbidity point and in vitro degradation kinetics
were determined according to methods described previously [6]. The results
were compared with published [6] and recently measured data of IPCORIG.
Results: IPCSs from Israel had 7.5-9 times higher weight average molecular
weight (Mw) and significantly higher number average molecular weight (Mn)
than those of IPCORIG. Significant differences in Mw and Mn were also found
between the lots of a given product. Mw of IPCSNFRX was almost double and
Mn significantly higher than that of IPCORIG. All IPCSs had significantly higher
polydispersity (P) than that of IPCORIG. The differential rate parameters (k),
determined when 10, 50, or 80% of the complex was degraded (q = 0.1/0.5/0.8),
were significantly smaller for all the IPCSs vs. IPCORIG, indicating a slower
degradation rate for IPCSs vs. IPCORIG, a result that was in line with the larg-
er size of the IPCSs. IPCSNFRX presented with a turbidity point at pH 2.8, indi-
cating that it might not be stable under GI conditions.
Summary / Conclusion: The analyzed IPCS preparations showed physico-
chemical characteristics significantly different from those of the IPCORIG. In
addition, the variable physico-chemical characteristics between different lots of
a given IPCS preparation suggest that they were not produced under standard-
ized conditions. The large size and the high stability of the analyzed IPCSs indi-
cate that iron from these IPCs may not be utilized efficiently, which may lead
to poor correction of Hb in patients with ID(A). We suggest that incorporation
of isotope-labeled iron into erythrocytes and/or 3-month efficacy studies should
be performed to demonstrate the efficacy of IPCS preparations.
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B1789
BCL11A POLYMORPHIC VARIATIONS INFLUENCES FETAL HEMOGLO-
BIN LEVELS IN PORTUGUESE SUBJECTS WITH COMMON HEREDITARY
PERSISTENCE OF FETAL HEMOGLOBIN
C Pereira1, L Relvas2, C Bento2, A Abade1, M Ribeiro2, L Manco1*
1CIAS-Department of Life Sciences, University of Coimbra, 2Department of
Haematology, Centro Hospitalar e Universitário de Coimbra , Coimbra, Portu-
gal

Background: Common forms of hereditary persistence of fetal haemoglobin
(HPFH) (HbF levels 2-30%) occur in some adult individuals with normal haema-
tological parameters. This form of HPFH typically results from polymorphic vari-
ations in the fetal globin genes (HBG1 and HBG2) or along the β-globin clus-
ter. Recent genetic association studies found other loci involved in HbF expres-
sion, including polymorphisms in BCL11A gene (chr. 2p) and HBS1L-MYB
(HMIP) intergenic region (chr. 6p), in patients with β-globin disorders (sickle cell
disease and β-thalassaemia) originated from different populations.
Aims: To evaluate whether genetic variability in loci BCL11A, HMIP and HBG2
(XmnI) are involved in common forms of HPFH.
Methods: Sixty subjects of Portuguese origin, with normal haematological
parameters and HbF levels ranging from 0.2% to 7.4%, aged 2-61 years, were
recruited. Informed consent was provided by all the participants. HbF levels
were determined by HPLC (Variant2 Bio-Rad Laboratories, Hercules, CA, USA)
and log transformed. SNPs rs11886868, rs766432, rs9399137, rs6934903 and
rs7482144 were genotyped by PCR-RFLP or TaqMan assays. Statistical analy-
sis was performed by using the PLINK software (http://pngu.mgh.harvard.
edu/purcell/plink/).
Results: Allele frequencies, Hardy-Weinberg p-values and association results
between SNPs and HbF were assessed for all the polymorphisms. Linear
regression used to test the association between SNPs and HbF levels showed
statistical significance for BCL11A SNPs rs11886868 (P=7.3x10-5) and
rs766432 (P=0.002), even after age and gender adjustment (P=2.9x10-5 and
P=0.005, respectively). No significant interactions were observed between HbF
levels and the HMIP or HBG2 (XmnI) SNPs (P>0.05). In concordance with lin-
ear regression models, a case (HbF>2%; n=15) vs. control (HbF<1.7%; n=45)
study, showed significant associations for BCL11A rs11886868 (OR =4; 95%
CI, 1.6-9.6; P=0.001) and BCL11A rs766432 (OR=3.7; 95% CI, 1.5-8.9;
P=0.002) but not for HMIP rs9399137 (OR=1.6; 95% CI, 0.6-4.0; P=0.318),
HMIP rs6934903 (OR=1.8; 95% CI, 0.6-5.3; P=0.290) or HBG2 (XmnI)
rs7482144 (OR=1; 95% CI, 0.4-1.4; P=1).
Summary / Conclusion: Our results suggest that the increase of HbF levels
in Portuguese individuals with common forms of HPFH is associated with
BCL11A polymorphisms, but not with HMIP or HBG2 (XmnI) loci.

B1790
NGAL (NEUTROPHIL GELATINASE-ASSOCIATED LIPOCALIN): A NEW
BIOMARKER FOR THE DIFFERENTIAL DIAGNOSIS OF ANEMIA?
O Akay1*, M Karagulle1, G Temiz2, S Tokmak3, F Mutlu4, A Yalcin2
1Hematology, 2Nephrology, 3Eskişehir Osmangazi University Medical School,
Eskişehir, Turkey, 4Biostatistics, Eskişehir Osmangazi University Medical
School, Eskişehir, Turkey

Background: NGAL (neutrophil gelatinase-associated lipocalin), a small 25-kD
peptide identified as a component of neutrophil granules, inhibits bacterial
growth by depleting their intracellular iron stores. NGAL is also a promising
marker of kidney injury that predicts acute renal impairment. Its overexpression
is associated with a poor prognosis in a variety of cancers including breast car-
cinomas. In addition, NGAL was shown to induce apoptosis of primary bone
marrow cells including erythroid progenitor cells and inhibit erythroid cell pro-
duction leading to anemia. Finally, it has been proposed as a new tool in the
assessment of iron deficiency and in the management of iron therapy for
hemodialysis patients. 
Aims: The aim of the present study was to evaluate its utility as a biomarker
for the differential diagnosis of iron deficiency anemia and chronic disease ane-
mia, and to compare it with other conventional anemia parameters.
Methods: 35 patients with IDA (iron deficiency anemia) of whom serum hemo-
globin <12 gr/dl, transferrin saturation (TSAT) <20% and serum ferritin <20ng/ml
and 35 patients with chronic disease anemia (CDA) of whom serum hemoglo-
bin >12 gr/dl, TSAT >%20 and serum ferritin >50 ng/ml were enrolled.
Results: Median serum NGAL values were 0.44 ng/ml(0.32-0.66) in IDA group
and 2.16 ng/ml (1.39-3.22) in CDA group and a statistically significant difference
was observed between two groups in respect to NGAL (P<0.001). NGAL
showed a significant positive correlation with hematocrit, MCV, MCH, MCHC,
serum iron, TSAT and ferritin (P<0.001) and a significant negative correlation
with transferrin and total iron binding capacity (P<0.001). A ‘cut-off’ value of
NGAL was determined as 1.02ng/ml (97.1% sensitivity, 83.9 % specifity) by
ROC analysis (NCCS 2007, PASS 2005 ve GESS 2006).
Summary / Conclusion: Various biochemical parameters are being used for
the diagnosis of iron deficiency anemia. However, there might be some difficul-
ties in the assessment of these conventional parameters. For example, ferritin
behaves as an acute phase reactant which limits its diagnostic accuracy great-
ly. The serum ferritin level is frequently increased independent of iron status by

factors such as acute/chronic inflammation, infection, malignancy, liver disease
and alcohol use. Serum iron levels also decrease with infection, inflammation,
and malignancy and increase with liver disease.Transferrin saturation is a cal-
culated parameter, and therefore reflects confounding effects on individual com-
ponents. Therefore, besides the current conventional parameters that we use
in routine practice to diagnose IDA, there is still need for more sensitive and
powerful parameters. Our results show that NGAL is a useful parameter that
can be confidentially used in the diagnosis of IDA and NGAL cut-off value of
1.02ng/ml predicts iron deficiency anemia.

B1791
HEMOGLOBIN BART’S LEVELS IN CORD BLOOD OF BAHRAINI
NEONATES AND ITS CORRELATIONS WITH GENOTYPES OF ALPHA
THALASSEMIA
A Shabib1, D Shome2*, A Alawi1, J Bapat1, J Barsheed3
1Pathology, Salmaniya Medical Complex, 2Pathology, Arabian Gulf University,
College of Medicine and Medical Sciences, Manama, 3Pathology, BDF Hospi-
tal, Riffa, Bahrain

Background: Alpha-thalassemia (α-thal) is common in the Arabian Peninsula.
The majority of previous studies have used electrophoretic methods and
demonstrated correlations between Hb Bart’s levels in neonates and deletion-
al α-thalassemia genotypes. However, there is a notable lack of information
related to (a) the quantitation of neonatal Hb Bart’s levels with more sensitive
techniques such as HPLC and (b) correlations of Hb Bart’s levels with the non-
deletional genotypes prevalent in this region. This has practical significance
because many countries in this region have embarked upon neonatal screen-
ing programmes.
Aims: This prospective study was done with the specific objectives of deter-
mining (1) the extent to which neonatal Hb Barts levels correlate with α-tha-
lassemia genotypes (2) the feasibility of establishing a cut-off value of Hb Barts
that would be useful for diagnosis and (3) alterations in the erythrocyte indices
in relation to α-thalassemia genotypes. 
Methods: We screened umbilical cord blood samples of 435 Bahraini neonates
with the aim of selecting cases with normal and elevated Hb Barts for molecu-
lar genotyping. Hb fractions were quantified by HPLC (Primus CLC 385). Hb
Bart’s levels showed a tri-modal distribution curve with a major peak occurring
between 0.2% and 1.9% followed by a smaller peak between 2% and 9% and
a minor one comprising cases with values greater than 9%. Representative
samples from these three regions were selected for genotyping. Therefore, 78
of the screened cases were tested by an established polymerase chain reac-
tion-restriction fragment length polymorphism (PCR-RFLP) strategy to identify
the four common alpha-thalassemia abnormalities prevalent in this region: (1)
–α3.7 (2) –α4.2 (3) αHphα and (4) αT-Saudiα. Erythrocyte indices were estimated
by an automated cell counter. This report describes the observations in these
genotyped cases.
Results: Hb Bart’s levels ranged from 0.2-18.2%. The distribution of various
genotypes were as follows: αα/αα (normal, 29 cases); -α3.7/αα (10); -α4.2/αα (5);
αHphα/αα (1); αTSα/αα (2); -α3.7/-α3.7 (16); -α4.2/-α4.2 (2); αHphα/αHphα (2); -
α3.7/-α4.2 (1); -α3.7/αHphα (2); -α3.7/αTS (4); αTSα/αTSα (4). These cases were
classified into four genotypic groups based on the number and type of defects
as follows: (I) normal genotype (αα/αα), 29 cases (II) 1-gene defect (-α/αα or
αTα/αα), 18 cases (III) 2-gene defects excluding cases with the αT-Saudi muta-
tion (TS-), 23 cases and (IV) 2-gene defects with homozygous or double-het-
erozygous αT-Saudiα (TS+); 8 cases. Sickle cell trait was an associated feature
in 13 cases (group II, 1; group III, 8; group IV, 4). Hb Bart’s clearly discriminat-
ed between cases with 2-gene abnormalities and the normal group (Mann-
Whitney test, P<0.001). Although there was a minor overlap of Hb Bart’s val-
ues between the normal group and the group with 1-gene defects the difference
between the mean values was also highly significant (P<0.001). A cut-off val-
ue of Hb Bart’s 1.6% showed 83% sensitivity, 100% specificity, 100% positive-
predictive value and 78.9% negative-predictive value in the diagnosis of α-tha-
lassemia. Markedly elevated Hb Barts levels clearly separated the most severe-
ly affected group with 2-gene defects (TS+) from the other α-thalassemia geno-
type-groups. There was no difference between cases with and without sickle
cell trait within the same genotypic group. Among red cell indices, MCH was the
best discriminator in differentiating α-thalassemia from the normal group with
72.9% sensitivity and 96.7% specificity.
Summary / Conclusion: Quantitation of Hb Bart’s in cord blood by HPLC has
the ability to identify α-thalassemia in neonates with high discriminatory power
provided a valid threshold value is established by prior molecular studies. Geno-
type-phenotype correlations are highly significant and Hb Bart’s levels can
accurately identify the most severely affected cases belonging to the group
with homozygous or double-heterozygous αT-Saudi mutation. This observation
has added significance in view of the fact that this mutation is commonly asso-
ciated with HbH disease in this geographic region.
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B1792
THE HIGH FREQUENCY OF HB GROENE HART IN SPAIN: FIRST CASE OF
ASSOCIATION OF THIS VARIANT WITH HB J-PARIS-I
F De La Fuente Gonzalo1*, J Nieto1, L Galán1, P Gradilla1, F Fernández1, A Vil-
legas1,2, S Salazar1, E Calderón1, H Saccomani1, J Paganini1, G Gómez1, J
Mediavilla1
1Hematology, Hospital Clínico San Carlos, 2on behalf of Spanish Erithropathol-
ogy Group, Madrid, Spain

Background: Thalassemias are the most frequent monogenic disorder around
the world. α-Thassemias should to a deficiency of synthesis in the α globin
chain of the hemoglobin (Hb), andcharacterized by a hypochromic microcytic
anemia. Around 5-10% of α-thassemias are due to punctual mutations. When
they affect to posttranslational processing, originate hyper unstables Hbs, which
cannot be detected by most electrophoretic or chromatographic methods.
Hb Groene Hart, also called Hb Bernalda, is a variant hyper unstable which pre-
cipitates in an early stage of erythroid precursors and is characterized by
CCT>TCT mutation at codon 119 of the α1 gene, resulting in the change of pro-
line (Pro) by serine (Ser) at position H2 of the peptide chain. This variant was
described for the first time in 2 patients from Morrocco. These patients showed
a phenotype of mild α-thalassemia minor with microcytosis and hypochromia.
Aims: In this abstract we show the study of 21 cases belonging to fifteen fam-
ilies affected by Hb Groene Hart, one of them associated with Hb J-Paris-I.
Methods: 21 patients from 15 unrelated families (6 of them from North African)
were included in this study because they showed microcytosis without iron
deficiency. Hematological data were obtained on a hematologic counter. Quan-
tification of A2 and F hemoglobin were conducted by ion exchange HPLC.
Hemoglobins were studied by capillary electrophoresis and ion exchange HPLC
and the globin chains by reversed-phase HPLC. Most frequent mutations in α
globin genes were ruled out by a-globin StripAssay. Molecular characterization
was performed by specific sequencing.

Results: α1 gene selective sequencing showed CCT>TCT mutation (Pro>Ser)
at codon 119 (Hb Groene Hart). Moreover, we also observed a patient with
GAC>GCC mutation (Ala>Asp) at codon 12 of the α2 gene (Hb J-Paris-I). All
mutations were heterozygous. Hematimetric parameters, Hb A2, Hb F and
alpha genotype are listed in Table 1.
Summary / Conclusion: Hyper unstables Hbs carriers present a thalassemic
syndrome which is due to anomalous chains posttranslational precipitation.
This type of Hb variants accounts for 9.5% of structural hemoglobinopathies
and it is very difficult to distinguish by electrophoretic techniques and ion
exchange HPLC. In the Hb Groene Hart [CD119 (H2) Pro>Ser α1], the residue
119 of α globin chain is affected, which has a key role to preserve the stability
of α globin chain when it interacts with α hemoglobin–stabilizing protein (AHSP).
AHSP is a chaperone which binds alpha globin chains to protect their precipi-
tation. In the case of Hb Groene Hart, hyper unstability is due to its decrease
in affinity for AHSP. Many others Hbs in which is affected residues in G or H
helix H show a similar unstability. Finally, it is remarkable the presence of this
variant in both immigrant and native population. Native population is a carrier
of the mutation because during seven centuries of the Middle Ages the Iberian
Peninsula was occupied by Muslims. Both contributions (immigrant and native
population) maintain a great frequency of Hb Groene Hart in our area, still rel-
atively high compared with other less common variants and therefore the
molecular identification of Hb Groene Hart mutation carriers should be consid-
ered in the study of α-thalassemia cases in the context of microcytosis screen-
ing programs, as is done in Northern Africa.

B1793
ASSOCIATION IN THE SAME GENE OF TWO MUTATIONS INTERFERING
WITH BETA GLOBIN RNA SPLICING IN A BETA MAJOR THALASSEMIC
PATIENT. 
E Levrat1*, P Vuichard1, T Araud2, F Guerry2, G Georgiou3, P Menoud2, P
Beris3
1Department of Medicine, Hôpital fribourgeois, Fribourg, 2Molecular Biology,
Unilabs - Switzerland, Lausanne, 3Hematology, Unilabs - Switzerland, Coppet,
Switzerland

Background: Beta thalassemia is characterised by the decrease or absence
of beta chain production. Mutations interfering with either the donor or the
receiving splicing site of both IVS of beta globin gene have been described. The
IVS-1-nt5(G>C) leads to β+ thalassemia while mutation of the IVS-1-
nt130(G>C) leads to β0 thalassemia. Both mutations have never been
described in the same chromosome, while their association (double heterozy-
gous state), is the cause of beta major transfusion depended thalassemia.
These mutations are frequent in the Indian subcontinent region.
Aims: We investigated the molecular pathology of a severe beta thalassemia
major found in a patient of Bangladesh origin living in Fribourg Switzerland.
Methods: This 39 years old male patient is regularly transfused for beta tha-
lassemia major since his very young age. Furthermore he is receiving chela-
tion therapy by Deferasirox. DNA was extracted from his peripheral blood leu-
cocytes just before the next programmed transfusion. Amplification of the whole
beta globin gene and alpha2 and alpha1 globin genes followed by bi-direction-
al sequencing was done.
Results: The following mutations were found in the two beta globin genes: 1.
IVS-1-nt5(G>C) in homozygous state and 2. IVS-1-nt130(G>C) in heterozygous
state. Sequencing of both alpha2 and alpha1 genes showed no mutations. The
molecular analysis of the beta globin gene was confirmed twice.
Summary / Conclusion: The above mentioned mutations at IVS-1 of beta
globin gene have been described by Kazazian et al, EMBO J. 1984
Mar;3(3):593-6 and Yamamoto et al, Hemoglobin 1992;16(4):295-302. Howev-
er both mutations were described in a beta globin gene not presenting any oth-
er nucleotide substitution or deletion. The association of both mutations in the
same beta globin gene to our knowledge has never been described before.
Because both of them are relatively frequent in that region of the globe, we can
admit an abnormal crossing over of two chromosomes carrying the two muta-
tions, as the genesis mechanism of the new beta thalassemic mutation. As the
patient is adopted by a Swiss family, studies of his parents’ beta globin genes
at a molecular level are not possible to realize. It will be interesting to investi-
gate the result of the above mentioned mutation at the mRNA level. 

B1794
ACERULOPLASMINEMIA IN A TURKISH ADOLESCENT WITH A NOVEL
MUTATION OF CP GENE: THE FIRST DIAGNOSED CASE FROM TURKEY
A Gunes1*, B Baytan1, M Evim1
1Dpt. Ped. Hematology, Uludag University, Bursa, Turkey

Background:
Ceruloplasmine (CP) is required for proper iron transport in the plasma. CP
gene mutations cause the lack of in vivo ferroxidase activity of which enables
theoxidation of ferrous iron (Fe+2) into ferric iron (Fe+3). Hence, iron in the
plasma can not bind to the transferrin in aceruloplasminemia (aCp). Elevated
free iron leads to the generation of free radicals causing oxidative stress. This
process ultimately results pathological iron overload, especially in basal gan-
glia, pancreas, liver and retina. The most early symptoms of disease is
hypocromic anemia and retinal degenerations.
Aims: Here, we discuss a case of aCP in a teenage with a novel mutation pri-
or to the onset of neurologic symptoms
Methods: A 16 year old girl was admitted to our clinic with refractory anemia.
Her medical history revealed that she had complains of pallor and fatigue and
received intermittent oral iron supplementation within the last four years. Her
full blood count and peripheral blood smear showed hypochromic microcytic
anemia with a low serum iron level (14 µg/dl; 25-156µg/dl) and normal serum
iron binding capacity (305 µg/dl; 100-370µg/dl) and transferrin level (263mg/dl;
200-360mg/dl). However, repeated measurements of serum ferritin levels were
found high, ranging between 326 and 433 ng/dl in the absence of inflammato-
ry state. 
Results: Clinical and laboratory signs related to lead accumulation (1 µg/dl; 0-
20 µg/dl) and zinc (12.8 µmol/L; 10.7-19.5 µmol/L) deficiency were not found.
She had no clinical signs of copper deficiency, but, her serum copper and ceru-
loplasmin levels were extremely low (serum copper:<25µg/dl (80-155 µg/dl),
ceruloplasmin:<2 mg/dl (20-60mg/dl) whereas 24 hours urinary copper excre-
tion was normal (4.2 µg/d; 3-35µg/d). Kayser-Fleischer ring in the cornea was
not observed. The diagnosis of aCP was suspected on the basis of the bio-
chemical data. Ceruloplasmin gene was amplified in Tokyo University, Japan.
Direct sequence analysis was performed by using the ABI 3700 instrument. A
homozygous nonsense mutation at exon 7 of the CP gene was determined at
1306th base of CP mRNA. This mutation produces an early stop codon (X:
TGA) at 436th amino acid which is originally arginine (R:CGA) (Figure I). We
could not find a similar mutation in the aCP database, hence accepted as a nov-
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el mutation. The fasting blood glucose level was determined within normal lim-
its (84mg/dl; 70-126 mg/dl). Magnetic resonance imaging (MRI) of both liver and
heart was performed for detecting iron overload. Mild iron overload in liver was
determined and quantified as 3.8ms (Normal:>6.3ms). No iron accumulation
was observed in the heart (28.2ms; Normal:>20ms). Cerebral MRI findings and
examination of the eye including retina and fundus were found normal. Family
history revealed that it was a fifth degree consanguineous marriage.
Summary / Conclusion: the diagnosis of aCp in early stages before the onset
of typical symptoms is quite difficult. Although it is a rare disease, one should
keep in mind the differential diagnosis of aCp with persistent hypochromic
microcytic anemia with high serum ferritin level. 

B1795
THE EFFECT OF IRON OVERLOAD ON THE RAT BONE MARROW ERY-
THROBLAST DIFFERENTIATION AND THE EXPRESSION OF IRON REG-
ULATORY GENES
E Gülen1, A Toylu2, M Ulubahşi3, O Salim1*, A Timurağaoğlu1
1Internal Medicine-Hematology, 2Medical Genetics, 3Division of Flow Cytome-
try, Akdeniz University, Antalya, Turkey

Background: Erythroblastic differentiation is closely related with the iron metab-
olism both in bone marrow and liver. Investigation of the cellular transport and
storage of iron were showed the importance of signaling pathways which are
sensing iron availability and regulating the iron metabolism by the needs of
erythropoiesis. It has also been found that the effect of iron overload on bone
marrow and liver tissues has had a therapeutic importance on iron overload dis-
eases.
Aims: The effect of iron overload on distribution of erythroblasts in bone mar-
row was assayed and the expression of iron regulatory genes were investigat-
ed at the bone marrow and liver tissues of iron overloaded rats.
Methods: Rats were treated with 100 mg/kg iron dextran for 2 weeks and than
bone marrow and liver samples were collected. Bone marrow cells were ana-
lyzed with flow cytometry for the CD71 transferrin receptor expression. The
mRNA expression levels of iron regulatory genes were measured by Q-PCR
method in bone marrow and liver tissues. Plasma levels of hepcidin and bone
morphogenic protein 6 (BMP6) were measured with ELISA method.
Results: Distribution of CD71 (+) erythroblasts among total bone marrow cells
were not changed but the size distribution of CD71 (+) erythroblasts has showed
a tendency towards to higher FSC levels with iron overload. mRNA expression
levels of CD71 in bone marrow cells were decreased by iron overload but ery-
thropoietin receptor (EpoR) and type II transferrin receptor (TfRII) expressions
were significantly increased. Contrary to these results, expressions of CD71,
TfRII and HFE genes were decreased in liver tissue. Hepcidin and hepcidin-reg-
ulatory gene BMP6 were remained unchanged between control and iron over-
loaded rat livers. Additionally, plasma levels of hepcidin were slightly decreased
although BMP6 levels were not changed.
Summary / Conclusion: Flow cytometry analysis of bone marrow cells has
implied that late erythroblast differentiation was blocked with iron overload.
Decreased expression of CD71 was considered as a cellular response of bone
marrow cells to iron excess and as a cellular effort to limit the intracellular lev-
els of iron. Liver cell response to iron overload was indicated that both iron
uptake and the signaling receptor components of transferrin were down-regu-
lated. Its possible to conclude that this down regulation of iron uptake related
genes may responsible for the suppression of hepcidin expression.

B1796
HB CIBELES [ΑLPHA2 CD25(B6)(GLY>ASP)]: A NOVEL ALFA CHAIN VARI-
ANT CAUSING ALPHA- THALASSEMIA 
F De La Fuente Gonzalo1*, J Nieto1, L Galán1, P Gradilla1, J Sevilla2, F Fer-
nández1, A Villegas1,3, S Salazar1, E Calderón1, M Alvariño1, A Guarch1, E
Ramírez1, J Mediavilla1
1Hematology, Hospital Clínico San Carlos, 2Pediatric Hematology , Hospital
Niño Jesús, 3on behalf of Spanish Erithropathology Group, Madrid, Spain

Background: Thalassemias are the most common monogenic disorders world-
wide, representing a serious health problem in areas where the incidence is
higher. The α-thalassemias are caused by a deficiency or absence of hemoglo-
bin (Hb) α-chain synthesis, and are characterized by a hypochromic microcyt-
ic anemia. Its main molecular mechanisms are large deletions. However, around
5-10% of the α-thalassemias are caused by point mutations (non deletional α-
thalassemia) caused by a defect in the transcription, translation or post-trans-
lational processing. This latter mechanism originates Hb hyper unstables, which
cannot be detected by most electrophoretic or chromatographic methods.
Aims: In this study we show a case with a new alpha chain structural variant
in heterozygous state.
Methods: A four years old patient from Ethiopia was studied by presenting
microcytosis and hypochromia with Hb A2 and Hb F normal and without iron
deficiency. Hematological data were obtained on a hematologic counter. Quan-
tification of A2 and F hemoglobin were performed by ion exchange HPLC.
Hemoglobins were studied by capillary electrophoresis and ion exchange HPLC
and the globin chains by reversed-phase HPLC. The most common forms of α

thalassemia deletion and no deletion were ruled out by a-globin StripAssay
and molecular characterization was performed by specific sequencing.
Results: α2 gene specific sequencing showed the mutation GGT>GAT
(Gly>Asp) at codon 25 (B6). This finding leads to a new structural hyper unsta-
ble hemoglobinopathy named Hb Cibeles. Mutation was found in heterozygous
state. Hematimetric parameters: Hb 12.6 g / dL, MCV 70.1 fL, MCH 22.6 pg,
RDW 14.4%, 2.6% Hb A2 and 0.5% Hb F. The abnormal Hb was not detected
by capillary electrophoresis or by ion exchange HPLC. No abnormal α chains
are separated by reverse phase HPLC.
Summary / Conclusion: Hyper unstables Hbs carriers present a thalassemic
syndrome due to anomalous chains precipitation postraducional. This kind of
alterations represent almost 10% of the structural hemoglobinopathies. They
are very difficult to distinguish by electrophoretic techniques and ion exchange
HPLC. This is the first description of a structural change that affects the residue
25 of the alpha globin chain, however others mutations were described in adja-
cent residues. Some of them, like Hb Luxembourg [alpha 24 (B5) Tyr>His] or
Hb Shenyang [alpha 26 (B7) Ala>Glu], are also unstable because they affect
to inner residues changing their charge and therefore their conformation. In the
Hb Cibeles a larger, polar and negative aminoacid (Asp) is placed instead of
Gly (smaller and apolar), turning the molecule hyper unstable.

B1797
HAPLOTYPE ANALYSIS OF COMMON HFE MUTATIONS IN THE POR-
TUGUESE POPULATION AND ASSOCIATION WITH IRON OVERLOAD 
S Toste1, L Relvas2, C Bento2, A Abade1, M Ribeiro2, L Manco1*
1CIAS-Department of Life Sciences, University of Coimbra, 2Department of
Haematology, Centro Hospitalar e Universitário de Coimbra , Coimbra, Portu-
gal

Background: Hereditary Haemochromatosis (MIM:235200), an autosomal
recessive disorder caused by increased iron absorption, is one of the most
common genetic diseases among individuals of European origin. In Portuguese
population, the haemochromatosis HFE gene mutations C282Y and H63D were
found at frequencies (average) of 3.3% and 17%, respectively, however asso-
ciated haplotypes using intragenic polymorphisms remains to be established.
Aims: To investigate i) the HFE intragenic haplotype background associated
with C282Y, H63D and S65C mutations in the Portuguese population; ii) weath-
er particular SNPs or haplotypes are associated with iron overload.
Methods: Three internal HFE SNPs IVS2(+4)T/C, IVS4(-44)T/C and IVS5(-
47)G/A were analysed in a total of 150 subjects after informed consent was
obtained: homozygous C282Y (n=12), H63D (n=19); heterozygous C282Y
(n=18), H63D (n=34), S65C (n=6); compound heterozygous C282Y/H63D
(n=17), S65C/H63D (n=3); subjects without HFE mutations (n=41). SNPs were
genotyped by PCR-RFLP using RsaI, HaeIII and NlaIV, respectively. Sixty four
adult subjects with high ferritin levels (>300 ng/mL) (excluding carriers for the
C282Y mutation), with no other identified causes of iron overload, were com-
pared with a control group of 20 adult subjects with normal/low ferritin levels
(<100 ng/mL) (seven heterozygous H63D). Statistical analyses were performed
with PLINK software (http://pngu.mgh.harvard.edu/purcell/plink/).
Results: Mutations C282Y (n=59), H63D (n=92) and S65C (n=9) were asso-
ciated exclusively with haplotypes TTG, CTA and CCA, respectively. In non-
mutant chromosomes five of the eight possible haplotypes were found: TTG
(53.3%), TTA (23.5%), CTA (9.8%), CCA (7.1%) and CTG (6.3%). In the
case/control study, mutation H63D (OR=3.4; 95% CI, 1.4-8.3; P=0.0045), and
alleles IVS2(+4)C (OR=3.64; 95% CI, 1.69-7.81; P=0.00061) and IVS5(-47)A
(OR=2.89; 95% CI, 1.39-6.00; P=0.0035) were found positively associated with
iron overload. Moreover, the TTG haplotype in non-mutated chromosomes
(0.55 in controls vs. 0.25 in iron overload subjects) suggested to have a pro-
tective effect (P=0.00039).
Summary / Conclusion: The mutation associated haplotypes C282Y:TTG,
H63D:CTA and S65C:CCA, are the same that have been reported in other
European populations, suggesting a single origin for each HFE mutation.
Regarding normal chromosomes the most common haplotypes reported for
other European populations were found. The case/control study suggests that
alleles IVS2(+4)C and IVS5(-47)A could be associated with risk of iron overload.

B1798
INVESTIGATION OF HEMORHEOLOGICAL PARAMETERS AT THE DIAG-
NOSIS AND FOLLOW UP OF CHILDREN WITH IRON DEFICIENCY ANEMIA
AND MIX ANEMIA
Y IŞIK-BALCI1*, H TANCER-ELÇİ2, M BOR-KÜÇÜKATAY3, E KILIÇ-TOPRAK3,
Ö KILIÇ-ERKEK3, H ŞENOL4, S ROTA5
1Department of Pediatric Hematology, 2Department of Pediatrics, 3Department
of Physiology, 4Department of Biostatistics, 5Department of Biochemistry,
Pamukkale University, Faculty of Medicine, Denizli, Turkey

Background: Iron deficiency anemia (IDA) is characterized with decreased
mean corpuscular volume (MCV), and in the peripheral blood smear microcy-
tosis and hypochromia in the eryhrocytes, while in mix anemia (IDA+vitamin B12
deficiency anemia) MCV could be normal or decreased, and in the peripheral
blood smear erythroctes could be morphologically normal. In the literature it has
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been reported that, especially in hematological disorders which affect the mor-
phology of the erytrocytes, hemorheological parameters are altered variously.
The effects of IDA and vitamin B12 deficiency on hemorheological parameters
have been investigated previously in different studies. These conditions are
known to cause alterations in hemorheological parameters, but there is no data
about how the hemorheological parameters are affected, when these two con-
ditions coexist.
Aims: The aim of this study was to investigate the effects of iron deficiency ane-
mia (IDA) and vitamin B12 deficiency anemia coexisting with IDA which is
called as mix anemia (MA) in our study, on hemorheological parameters, to
compare them with each other and healhty controls, and to assess the changes
in hemorheological parameters after adequate treatment of these anemias. 
Methods: The study enrolled 32 IDA patients (16 female, 16 male) aged 8
months-15.6 years (mean age: 6.3±5.3 years), 30 MA patients (15 female, 15
male) aged 7 months-16 years (mean age: 7.2±5.4 years), and 31 age and sex
matched healthy controls (16 female, 15 male, mean age:7.1±5.2 years).
Informed consent form was obtained from the parents. Elongation index (EI)
which is the indicator of erythrocyte deformability was measured at 9 different
shear stresses between 0.3 and 30 Pa by an ectacytometer. Erythrocyte aggre-
gation amplitude (AMP) was also determined by an ectacytometer. Plasma
and whole blood viscosities were determined by a cone-plate rotational vis-
cometer. The differences between IDA and MA, and healthy controls were com-
pared. Hemorheological parameters were repeated in both of the patient groups
after treatment and compared with the initial results.
Results: In both of the patient groups (IDA and MA), erythrocyte deformabili-
ty was found to be significantly decreased compared with the controls, and after
adequate treatment it increased significantly. There was no statistically signif-
icant difference between the EI’s of IDA and MA groups before treatment. No
statistically significant alterations was found in erythrocyte aggregation meas-
urements of both patient groups. Whole blood viscosities measured at either
autologous or standardized hematocrit (40 %), and plasma viscosities were
found to be significantly decreased in both of the patient groups before treat-
ment compared with the controls, and after treatment these parameters showed
a significant increase. There were no significant differences in these parame-
ters between the IDA and MA group before treatment. 
Summary / Conclusion: In conclusion, the results of this study indicate for the
first time that hemorheological parameters except erythrocyte aggregation, are
affected similarly in children with IDA and MA. The shortened lifespan of ery-
throcytes in these anemia types might be related with these hemorheological
alterations. When vitamin B12 deficiency anemia coexists with IDA, no further
hemorheological alteration occurs. The adequate treatment of these anemias
helps to normalize the hemorheological parameters. We think that, further
investigations are needed to identify the mechanisms of the alterations in
hemorheological parameters, especially in children with mix anemia. 

B1799
FLOW CYTOMETRIC TEST USING EOSINE-5 MALEIMIDE AS A FIRST-
LINE SCREENING TEST FOR DIAGNOSTICS OF HEREDITARY SPHERO-
CYTOSIS.
J Prokhorova1*, E Zueva2, N Sokolova3
1St Petersburg State University, St Petersburg, Russia, 2Pavlov State Medical
University, 3Children City Hospital #1, St Petersburg, Russian Federation

Background: Eosine 5-maleimide (EMA) test based on measuring the fluores-
cence intensity of red blood cells as EMA predominantly binding to band-3 and
RH-proteins. In this study we evaluated the use of EMA for a rapid screening
test of patients with Hereditary Spherocytosis (HS). The mean fluorescence
intensity (MFI) for EMA-labelled RBCs from three groups of patients with HS
were compared with 2 groups of random blood donors as a normal control
group. 
Aims: to find an optimal conditions for using EMA-test in diagnostic laborato-
ries.
Methods: Flow cytometry to analyze EMA-labelled RBCs. Clinical features
evaluating to identify RBCs membrane disorders. SDS-polyacrylamide gel elec-
trophoresis and an Osmotic fragility test were used to verify diagnose of HS.
ROCs analysis was done using MedCalc pro v.11.6.0.0. for Windows.  In this
study were included 5 groups of patients with informed consent: 
- the adult control group consisted of random individuals without haematolog-
ical pathology in routine blood test - 270 individuals (ages ranging 18-72 years);
- the children’s control group – 18 randomly selected normal blood samples
from routine donations (ages ranging 1 month – 15 years);
-children with verified HS diagnose (age ranging 1 month-18 years) -35 indi-
viduals;
-children with verified HS diagnose treated with blood transfusion one week pri-
or to their RBCs analyses – 3 individual;
-adult splenectomised HS patients – 8 individuals (age ranging 20 - 48 years).
Results: Fresh RBCs were stained with EMA and analyzed for mean channel
fluorescence (MCF) using one-colour flow cytometry. As EMA is non-sustain-
able dye and the results of different diagnostic laboratories are often non-com-
parable we offered to use index S to unify the records of EMA-tests:  S=EMA
MCF of examed blood sample/(total of EMA MCF for 6 normal control sam-
ples/6). RBCs from non-splenectomised patients with HS expressed a greater

degree of reduction in MCF compared to those from the normal control group
and splenectomised adult patient’s group. Children with verified HS EMA
MCF=21,2±2 units; S=0,7±0,1. Adult splenectomised patients RBCs EMA MCF
was 25 u.; S=0,8±0,1.EMA MCF of adult individuals without haematological
pathology and healthy children had no significant difference, EMA MCF=31±4
u., (P=0,45). We found significant difference in EMA MCF of children with HS
and control groups (P<0,05). Evaluation of MCF for RBCs of patients treated
with a blood transfusion showed few fluorescence peaks in the analysis and
wider ranges of MCF. EMA method`s sensitivity =97 % and specificity=100%.
Summary / Conclusion: Comparing MCF of RBCs from adult and children
control groups we found out that MCF is a non-age-connected characteristic
and blood samples of normal individuals can be used as a normal control in
this test with no connection with the age of individuals. We used the unifying
index S to compare results of EMA-test. The method of EMA binding screen-
ing is speedy and a reliable diagnostic test and could be used as a first line
screening test for diagnosis of hereditary RBCs membrane disorders.

B1800
A NEW FRAMESHIFT MUTATION IN THE Β-GLOBIN GENE CAUSING Β0-
THALASSEMIA: CD 47 (-G)
P Ropero1*, F González1, F de la Fuente-Gonzalo1, J Martínez-Nieto1, S Med-
ina1, E Bolaños1, A Villegas1, J Díaz-Mediavilla1
1Hematology, Hospital Clínico San Carlos, Madrid, Spain

Background: β-thalassemia is one of most common autosomal recessive dis-
orders worldwide and one of the public health problems more important in
some regions of the world. It has been estimated that about 1.5% of the glob-
al population (80 to 90 million people) are carriers of β-thalassemia, with about
60000 symptomatic individuals born annually. The total annual incidence of
symptomatic individuals is estimated at 1 in 100000 throughout the world and
1 in 10000 people in the European Union.The beta globin gene mutations
cause a reduced or absent production of β globin chains, the large majority is
in functionally important regions of the β globin gene. More than 200 mutations
have been so far reported. Rarely deletions are responsible of the β-tha-
lassemia and the common of mutations is single nucleotide substitutions or
deletions or insertions of oligonucleotides leading to frameshift. A complete
updated list of β-thalassemia mutations is available though the Globin Gene
Server Web Site.
Aims: In this report, we described a new β-globin gene frameshift mutation
Methods: β-Thalassemia minor was diagnosed using hemoglobin high per-
formance liquid chromatography (HPLC) analysis (VARIANT II, Bio-Rad Lab-
oratories, Hercules, CA, USA).Genomic DNA was extracted from peripheral
blood leukocytes using an automated method [Bio-Robot® EZ1 (Quiagen
GmbH, Hilden, Germany)]. The β-globin gene was amplified using these
primers: β1D: 5’-CCT AAG CCA GTG CCA GAA G-3’ (from nt –160 to –142)
and CD2: 5’-GAC CTC CCA CAT TCC CTT TT-3’ (from nt +1659 to +1643) (all
nt positions are provided relative to the Cap site = nt1 from NCBI GenBank®).
Polymerase chain reaction (PCR) products were treated with the ABI PRISM™
BigDye® Terminator V1.1 Cycle Sequencing Ready Reaction Kit (PE Applied
BioSystems, Foster City, CA, USA) with b1D and CD2 primers for sequencing,
following the manufacturer’s instructions, and the sequence was analyzed on
an ABI PRISM™ 310 Genetic Analyzer (PE Applied BioSystems) demonstrat-
ed that the patient was heterozygous for a deletion of one nucleotide (-G) at
amino acid codon 47 in exon 2 [HBB:c.142delG]. α-Thalassemia was ruled out
using α-globin StripAssay.
Results: The propositus was an 82-year-old Spanish man who was referred
because he showed mild microcytosis and hypocromia [hemoglobin (Hb) 10.8
g/dL; MCV 67.1 fL; MCH 21 pg]. He was an increased Hb A2 (4.9%) and nor-
mal Hb F (1.1%) and normal Hb pattern.
Summary / Conclusion: The codon 47 (-G) mutation introduces a premature
termination codon TGA at position 60 instead of codon 147 in exon3, affecting
the beta globin expression resulting in abnormal mRNA translation. Phenotyp-
ically is a β0-thalassemia, characterized by the complete absence of beta chain
production. This mutation has not been reported for the β-globin gene. This kind
of mutation is called frameshift, there are currently over 100 described. 

B1801
A PRELIMINARY STUDY ON RISK OF A COUPLE HAVING A CHILD WITH
SEVERE THALASSEMIA SYNDROME, PREVALENCE IN KHON KAEN
PROVINCE, THAILAND
P Wechagama1*, S Pratipanawat2, M Jantharaniyom3
1Thalassemia center, 2Obstetrics and Gynecology, 3Pediatrics, Khon kaen hos-
pital, Khon Kean, Thailand

Background: Thalassemia is the leading genetic disease in Thai population,
and certainly it was ranked in Thai national policy for prevention and control.
Prevalence of couple at risk for having a child born with thalassemia major and
incidence of thalassemia disease child differ from different region.
Aims: To known of the thalassemia epidemiologic data for help supporting the
thalassemic prevention and control plan in each definite area.
Methods: The study was conducted on pregnant women and spouses who
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attended the antenatal clinic at 10 community hospital and Khon kaen hospital
in Khon kaen province form March 2011 – May 2011. All subjects had blood tak-
en for diagnosis of thalassemia trait or diseases, based on quantitative elec-
trophoresis, and PCR (polymerase chain reaction) technique. After identifica-
tion of couples at risk for having a child born with thalassemia major, prenatal
diagnosis (amniocentesis) was proceeded in those risked couples.
Results: 410 couples were recruited. Prevalence of heterozygous α tha-
lassemia 1 was 2.2%, heterozygous β thalassemia 4.8%, heterozygous Hb E
28.3%, homozygous Hb E 10.8% and other abnormal Hb 0.08%. There were
14 risked couples (2.9%), 10 risked for compound heterozygous β thalassemia/
Hb E and 4 risked for Hb Bart’s hydrops fetalis. Amniocentesis was performed
in all couples and found thalassemia major child were 5 cases, 3 were com-
pound heterozygous β thalassemia/ Hb E and 2 were Hb Bart’s hydrops fetal-
is. 
Summary / Conclusion: Prevalence of couples at risk in Khon kaen province
in preliminary study was 2.9%. And the prevalence of thalassemia carriers
among pregnant women were high, just about three months of the screening
thalassemia program in this center was successful for practical to prevention
and control of this disease.

B1802
GENETIC OF GLOBIN DISORDERS IN RUSSIA
I. O. Sadelov1, V Bobrynina1*, M Krasilnikova1, N Smetanina1
1Federal scientific clinical center of pediatric hematology, oncology and
immunology named after Dmitriy Rogachev, Moscow, Russian Federation

Background: Hemoglobinopathies are heterogeneous group of diseases
caused by qualitative (abnormal Hb) or quantitative (thalassemia) failure in
hemoglobin synthesis. They are the most common monogenic disorder in the
world, creating major public health problem in many countries. However in Rus-
sia they are relatively rare.
Aims: Analysis of the spectrum of mutations in the α-globin locus and β-globin
gene in children from Russian Federation with suspected hemoglobinopathies. 
Methods: The presence of 7 most frequent deletions (α3.7, α4.2, α20.5, MED,
FIL, SEA, THAI) and 3 control sequences of the α-globin locus were tested by
conventional PCR followed by electrophoresis in 1% agarose gel. Direct
sequencing of β-globin gene was performed in order to determine mutations.
From May 2009 to January 2013 334 patients were screened for deletions in
the α-globin locus and 383 patients were examined for mutations in β-globin
gene. In most cases both studies have been carried out. Family members of
some patients were examined as well. Totally 537 samples have been analysed.  
Results: Three known α-globin locus deletions have been found in 33 families
(9.8 % of investigated), namely α3.7 (17 cases, 52%), α4.2 (4 cases, 12%) and
α20.5 (6 cases, 18%). Other 4 deletions have not been detected. Compound
heterozygotes for α3.7 and α20.5 were found in 6 families (18%). In 5 families
the deletions in α-globin locus were combined with mutations of β-globin gene.
Thirty four various β-globin gene mutations have been found in 166 families
(43.3 % of investigated). Mutation CD8 –AA was detected on 69 chromosomes
(33% of all mutated chromoseomes, 11 homozygotes), IVS2-1 G®A on 24 chro-
mosomes (12%, 6 homozygotes). Frequencies of prevailing mutations were:
IVS1-110 G→A 6%, CD36/37 –T 5%, CD8/9 +G 5%. Totally 34 mutations were
identified on 206 mutated chromosomes. In 14 families two different mutations
of β-globin gene were present simultaneously. 
Summary / Conclusion: Low level of mutations found in α-globin locus indi-
cates that further study of the region is necessary. Implementation of methods
that permits more dense analysis of the locus is required. Our data revealed
an even distribution of mutations in β-globin gene. Therefore direct sequenc-
ing of the whole gene is the most logic diagnostic approach.

Red blood cells and iron; physiology and disease
(anemia) - Clinical

B1803
SAFETY AND TOLERABILITY OF AUTOMATED RED CELL EXCHANGE
TRANSFUSIONS IN PATIENTS WITH SICKLE CELL DISEASE
S Patel1*, B Sirigireddy1, I Khan1, R Nzouakou1, D Tsitsikas1, R Amos1
1Haematology, Homerton University Hospital NHS Foundation Trust, London,
United Kingdom

Background: Red cell exchange transfusion is an effective therapy in sickle
cell disease (SCD) in the setting of both acute complications such as acute
ischaemic stroke and acute chest syndrome, and chronic complications such
as leg ulcers and recurrent vasoocclusive crises. Automated red cell exchange
transfusion (ARCET) can achieve very low HbS levels rapidly and efficiently with
minimal haemodynamic imbalance.
Aims: To assess the tolerability and complication rate of ARCET in patients with
SCD.
Methods: This is a retrospective analysis of events occurring from May 2011
to December 2012 involving patients with SCD receiving ARCET at Homerton
University Hospital. 
Results: 40 patients have been transfused since May 2011. 26 of these patients
are still on the programme. Three patients only had transfusion prior to elec-
tive surgery and one post surgery. Three patients discontinued due to ineffec-
tiveness, 2 due to poor compliance, and 5 due to tolerability and complications
that will be discussed later. Notes for 8 of the patients were unavailable so
symptomatic history could not be discerned in these patients. The total num-
ber of transfusions in the remaining patients was 203. Of these, the documen-
tation for 37 (18%) could not be found. Nine patients (28%) had no symptoms.
Out of 166 transfusions with documented history, there were 10 episodes of
paraesthesiae due to citrate toxicity (6%). 3 patients have each had 2 episodes
of paraesthesiae. Only 4 were related to documented hypocalcaemia. 14 trans-
fusions were associated with vasovagal symptoms (8%), but only 3 of these had
a documented blood pressure drop. One patient had 2 episodes of vasovagal
symptoms, one had 3. There have been only 2 episodes of rash requiring chlor-
phenamine (1%). One patient has had 6 symptomatic transfusions, accounting
for 3 episodes of paraesthesiae, 2 of vasovagal symptoms and one with rash.
However, he still continues the programme. Only one patient has their transfu-
sion through peripheral access. All of the other patients have femoral lines on
the day unit apart from 2 patients requiring a femoral line in theatre due to
sedation purposes. This patient on another occasion also developed E-coli
sepsis. One line tip result for another patient was positive for mixed skin flora
and another for coagulase negative staphylococcus. All of the rest have been
negative. There have been 6 episodes of mild bleeding (4%) from the femoral
line site, of which 2 have been in one patient. Four patients have had major
bleeding leading to a Hb drop requiring transfusion or readmission (2%). Only
one patient (2.5%) has developed alloantibodies (Anti KpA). Out of the 5
patients that discontinued the programme due to complications, one developed
hyperhaemolysis, one developed a line-related thrombosis and was also later
found to have low protein C activity, one didn’t like having a femoral line insert-
ed and peripheral access was difficult, one discontinued due to repeated vaso-
vagal episodes and one simply didn’t like the procedure.
Summary / Conclusion: In general, ARCETs are well tolerated; approximate-
ly one quarter (26%) of procedures were associated with complications but the
majority were mild. Only 5 (6%) patients have discontinued the programme
due to problems tolerating the procedure or other complications, and more than
a quarter of patients have had no symptoms.

B1804
LIVER DYSFUNCTION IN AN ADULT SICKLE COHORT
K Gardner1*, E Drasar1,2, A Hearn3, M Allman1, M Awogbade1, A Suddle4, A
Bomford4, S Thein1,2
1Haematological Medicine, King’s College Hospital, 2Molecular Haematology,
King’s College London, 3General Medicine, West Middlesex Hospital, 4Institute
of Liver Studies, King’s College Hospital, London, United Kingdom

Background: In developed countries, sickle cell disease (SCD) has evolved
into a debilitating chronic disorder with significant morbidity due to end-organ
damage. The liver is one of the organs affected, resulting in “sickle hepatopa-
thy”. This study focuses on liver dysfunction in SCD patients at King’s College
Hospital (“King’s”).
Aims: To examine the incidence and spectrum of liver dysfunction in an adult
sickle cohort.
Methods: The King’s sickle database (comprising demographic, genotypic,
clinical and laboratory data) was analysed. The case notes of patients with sig-
nificant liver dysfunction were subjected to in-depth analysis.
Results: The sickle database comprised 581 adults regularly attending clinic
with genotypes: 61% HbSS, 33% HbSC, 5% HbSβ+ thalassaemia, <1% HbSβ°
thalassaemia and <1% HbS HPFH. A retrospective analysis of the liver
enzymes in these patients over the previous three years was conducted to find
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predisposing factors to liver impairment. Mean steady-state values of all three
liver enzymes were calculated: aspartate transaminase (AST), gamma glu-
tamyl transpeptidase (GGT), and alkaline phosphatise (ALP). 63% of patients
had no abnormal liver enzymes; 21% had one abnormal liver enzyme; 12% had
two abnormal liver enzymes; and 4% (22 patients) had all three liver enzymes
at elevated levels (see Figure 1: number and distribution of SCD patients with
each abnormal liver enzyme(s)). Our focus was these 22 individuals with abnor-
mal liver function to better understand the spectrum of liver disease in SCD.
21 of these 22 patients had genotype HbSS, and one patient, HbSC. The mean
age was 39 years, range 22-78 years. Six of these patients have died: two with
no other identifiable cause, hence of “sickle hepatopathy” alone, one of sickle
hepatopathy and iron overload; of the remaining three, two had pulmonary
hypertension and one had Hepatitis C. In the remaining 16 patients, possible
causes of liver dysfunction (some with multiple aetiologies) included:evidence
of cleared Hepatitis B in three patients; significant iron overload in three (with
liver iron concentration over 7mg/g dW); right heart failure in one; intra-abdom-
inal lymphoma in one; end-stage renal failure in two; possible hepato-toxic
anti-tuberculosis medication in one; chronic cholecystitis in one. Eight patients
had only SCD directly as the possible cause of hepatic dysfunction, one of
whom developed end-stage liver failure, and was liver transplanted. None had
significant issues with alcohol misuse. None of the patients were obese.

Summary / Conclusion: Our population reflected a modern, urban cohort in
a well-resourced setting with notably lower rates of both viral hepatitis and
alcoholic hepatitis than previously reported. Iron overload appears to be a
major contributor to liver dysfunction, perhaps reflecting the increased use of
blood transfusion, and likely to escalate with the increasing lifespan in SCD.
Notably, the King’s dataset reflects this: older age correlates with more liver
enzyme abnormalities for both HbSS and HbSC.
Further work is needed to characterise the natural history of “sickle hepatopa-
thy” to enable us to identify patients at risk and the contributory factors, so that
monitoring and intervention can be directed appropriately, including red cell
exchange transfusion and liver transplantation.

B1806
MYOCARDIAL AND HEPATIC IRON OVERLOAD IN SICKLE/THA-
LASSEMIA PATIENTS OF ITALIAN ORIGIN
A Meloni1, G Ruffo2, L Gulino1, V Caruso3, L Frizziero4, C Tassi5, P Keilberg1,
S Renne6, C Tudisca7, V Positano1, M Lombardi1, A Pepe1*
1Cardiovascular MR Unit, Fondazione G. Monasterio CNR-Regione Toscana
and Institute of Clinical Physiology, Pisa, 2U.O.C. Ematologia con Talassemia,
Ospedale civico, Palermo, 3ARNAS Garibaldi P.O. Garibaldi-Centro, Catania,
4 Clin. di Emato-Oncologia Pediatrica, Università di Padova / Azienda
Ospedaliera, Padova, 5Servizio di Immunoematologia e Centro Trasfusionale,
Policlinico S. Orsola “L. e A. Seragnoli”, Bologna, 6Struttura Complessa di Car-
dioradiologia, UTIC P.O. “Giovanni Paolo II”, Lamezia Terme, 7 Istituto di Radi-
ologia , Policlinico Paolo Giaccone, Palermo, Italy

Background: Sickle-thalassemia is an inherited hemoglobin disorder resulting
from the combined heterozygosity for sickle-cell and β-thalassemia genes.
Myocardial and hepatic iron overload in patients with sickle-thalassemia has
been poorly studied. A small study including 10 multitransfused Arab patients
has shown no evidence of cardiac iron and an higher prevalence of hepatic iron
overload (6/10).
Aims: The current study aims to further evaluate cardiac iron overload
assessed by a multislice approach and hepatic iron overload in a larger group
of Italian patients and explore their correlation with transfusions, age and sex.
Methods: Fifty-nine sickle-thalassemia patients (29 males, mean age
35.6±14.1 years), enrolled in the MIOT (Myocardial Iron Overload in Tha-
lassemia) network underwent MRI (1.5T GE Signa/Excite HD, Milwaukee, WI,
USA). For the measurement of iron overload, fast-gradient-echo multiecho T2*
sequences were used. The left ventricle was segmented into a 16-segment
standardized model and the T2* value on each segment was calculated as well
as the global value. In the liver, the T2* value was assessed in a single region
of interest (ROI) defined in a homogeneous area of the parenchyma. Liver iron

concentration (LIC) was derived from T2* values using the formula described
by Wood et al.
Results: We found 55 (93%) patients with all 16 segmental T2* values normal
(>20 ms). Of the 4 patients with abnormal segmental T2* values, all showed
an heterogeneous MIO (some segments with T2* values >20 ms and other seg-
ments with T2* values <20 ms) and none showed an homogeneous MIO (all
segment with T2* values <20 ms). Out of the 4 patients with heterogeneous
MIO, only one had a global T2* global <20 ms.
The mean global heart T2* value was 34.4±6.2 ms.
The mean MRI LIC value was 5.9±6.5 mg/g/dw and 30 patients (50.8%) had
a pathological value (≥ 3 mg/g dw). Table 1 shows the comparison of iron lev-
els among different transfusional regimens. There was not a significantly dif-
ference in terms of cardiac iron overload while patients regularly transfused had
significantly higher hepatic iron than sporadically transfused patient (P=0.0001).
On linear regression analysis, there was a statistically significant positive cor-
relation between global heart T2* and age but with poor linearity (R=0.368;
P=0.004) and there was not a significant correlation between age and MRI LIC
(R=-0.170; P=0.197). Males and females had comparable global heart T2* val-
ues (35.6±4.9 ms vs 35.2±7.2 ms; P=0.118) as well MRI LIC values (5.1±4.6
mg/g/dw vs 6.7±7.9 mg/d/dw; P=0.762).

Summary / Conclusion: In respect of myocardial iron deposition, the
sickle/thalassemia patients are similar to patients with homozygous SCD for
which iron overloading is relatively rare. Hepatic iron overload may develop also
in no regularly-transfused patients, maybe due to increased absorption of iron
from the digestive tract, characteristic of both SCD and thalassemia interme-
dia patients. This finding underline the importance to monitor by MRI also no
regularly transfused sickle/thalassemia patients.

B1807
UTILITY OF THE MULTIVARIATE APPROACH IN PREDICTING THE ΒETA-
THALASSEMIA INTERMEDIA OR MAJOR TYPES IN IRANIAN PATIENTS
M Banan1*, H Bayat1, P Namdar1, A Azarkeivan2
1Genetics Research Center, University of Social Welfare and Rehabilitation
Sciences, 2Transfusion Research Center, Tehran, Iran, Islamic Republic Of

Background: Recently, 5 genetic modifiers (β-globin mutations, co-inheritance
of α-thalassemia, XmnI polymorphism, and single nucleotide polymorphisms
(SNP) in the BCL11A and HBS1L-MYB loci) were used to predict the β-tha-
lassemia (β-thal) major (β-TM) or intermedia (β-TI) types in 106 French
patients. The dichotomous grouping was based on administration of 8 transfu-
sions before (β-TM) or after (β-TI) the age of 4 years. Subsequently, multivari-
ate regression analyses and a simple scoring system were used to predict the
β-TM/β-TI with 83.2% accuracy.
Aims: Here, a similar study was conducted in a cohort of 306 Iranian β-thal
patients having distinct β-globin mutations and minor allele frequencies (MAF)
of key SNPs in these loci. The aim was to test the utility of this approach in pre-
dicting the β-thal types in Iranian patients.
Methods: The α1, α2, and β-globin mutations were determined by DNA
sequencing. Deletions in the α- and β-globin genes were diagnosed by multi-
plex ligation-dependent probe amplification (MLPA) (MRC Holland, Amster-
dam, The Netherlands). Genotyping of the XmnI polymorphism was carried out
by using the PCR-restriction fragment length polymorphism (RFLP) method.
Genotyping of the BCL11A and HBS1L-MYB SNPs was carried out by using
the amplification refractory mutation system (ARMS)-PCR (rs4671393 and
rs9399137) or tetra-ARMS-PCR (rs766432).
Results: Multivariate regression analyses and a simple scoring system were
used to predict the β-TM/β-TI types in Iranian patients under three scenarios:
1) when considering only the severe β-TM and the mild β-TI cases, 2) using
clinical parameters for β-thal typing, and 3) using age at first transfusion as the
basis for classification. Under these scenarios, the β-thal types could be pre-
dicted in 77.6%, 75.5%, and 68.0% of the cases, respectively. Correct predic-
tion, however, was especially difficult in the β-TI cases. When using clinical
parameters for the classification, for example, 92.5% of the β-TM cases and
only 45.2% of the β-TI cases could be predicted correctly.
Summary / Conclusion: Our results suggest that the multivariate approach is
useful in predicting the β-thal types in Iranian patients. Furthermore, limitations
in prediction are only partially due to the imprecise definition of β-TM and β-TI.
However, correct prediction of β-TI remains to be difficult.
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B1808
BONE MARROW IRON ACCUMULATION IN SICKLE CELL DISEASE,
PAROXYSMAL NOCTURNAL HEMOGLOBINURIA AND THALASSEMIA
PATIENTS ASSESSED BY MRI
L Gutierrez1, M House1, N Vasavda2, E Drasar2,3, A Kulasekararaj3, S Thein2,3*,
T St Pierre1
1School of Physics, University of Western Australia, Perth, Australia, 2Molecu-
lar Haematology, King’s College London, 3Haematology, King’s College Hos-
pital, London, United Kingdom

Background: Bone marrow iron accumulation, and its relationship to other
organs, has not been extensively studied in diseases associated with iron imbal-
ance owing to the difficulties in accessing this organ for quantitative measure-
ments. Sickle cell disease (SCD), paroxysmal nocturnal hemoglobinuria (PNH)
and β−thalassemia are all associated with iron overload, secondary to blood
transfusion and/or disrupted iron regulation. Spin density projection assisted
R2−MRI (FerriScan®) [St Pierre, T.G., et al., Blood, 2005. 105(2): p. 855−61]
has been validated as a non-invasive tool for assessing iron load, with the pro-
ton transverse relaxation rate (R2) correlating with tissue iron concentration. 
Aims: In this study we have compared bone marrow R2 data from patients with
sickle cell disease, paroxysmal nocturnal hemoglobinuria, β−thalassemia, and
a healthy control group. 

Methods: Analysis of magnetic resonance images was retrospectively per-
formed in patients that had already had an assessment of hepatic iron loading
as part of their clinical care programme. There were 40 SCD patients (25
females, 15 males, 26.9±8.8 years), 15 PNH patients (7 females, 8 males,
45.5±15.7 years), 13 thalassemia patients (7 females, 6 males, 38.3±14.8
years), and 17 healthy control participants (4 females, 13 males, 37±7.7 years).
PNH and thalassemia patients were receiving iron chelation; SCD patients
were all chelation naïve. Axial images of the abdomen covering part of the tho-
racic and lumbar vertebrae were obtained from clinical MRI scanners operat-
ing at 1.5 T. Spin density projection assisted R2−MRI (FerriScan®) [St Pierre,
T.G., et al., Blood, 2005. 105(2): p. 855−61] were used to assess liver iron con-
centration (LIC) in the participants. R2 values for the bone marrow were derived
from pixel−wise mono−exponential fits to image data acquired with a single
spin−echo sequence (FerriScan®). Group means were compared using Stu-
dent’s t test, with P=0.05 as the threshold for significance. 
Results: Mean bone marrow R2 values for SCD (43.2±21.1 s−1, p <0.0001),
PNH (36.1±19.2 s−1, P=0.0059) and Thalassemia patients (44.3±20.0 s−1,
P<0.0001) were significantly higher than control mean bone marrow R2 values
(21.8±4.9 s−1). Median LIC and ranges for these groups were: controls = 1.1
mg/g, range 0.4 – 1.8 mg/g; SCD = 4.7 mg/g, range 0.6 – > 43 mg/g; PNH =
7.6 mg/g, range 1.8 – > 43 mg/g and thalassemia = 10.8 mg/g, range 0.6 – 43
mg/g. LIC showed a significant positive correlation with serum ferritin (P<0.01)
Summary / Conclusion: These results indicate that we may be able to utilise
R2 measurements of bone marrow to quantitatively assess bone marrow iron
deposition in diseases such as SCD, PNH and Thalassaemia. This technique
opens up the opportunities to assess the effect of chelators on bone marrow
iron overload.

B1809
LONG-TERM EFFICACY OF DEFERASIROX FOR CARDIAC SIDEROSIS
IN THALASSEMIA MAJOR
M Casale 1, S Citarella1, F Palmieri 2, M Lo Mastro1, U Pugliese 1, G Amendola
3, E De Michele4, A Ragozzino 2, I Tartaglione 1, F Della Rocca1, B Nobili 1, S
Perrotta 1*
1Dipartimento della Donna, del Bambino e di Chirurgia Generale e Specialisti-
ca, Seconda Università di Napoli, Napoli, 2Unità di Radiologia e Diagnostima
per immagini, Ospedale S. Maria delle Grazie, Pozzuoli, 3Dipartimento di Pedi-
atria, Ospedale Umberto1, Nocera Inferiore, 4Medicina Immunotrasfusionale,
Ospedale San Giovanni di Dio e Ruggi d’Aragona, Salerno, Italy

Background: Iron accumulation is a consequence of long-term transfusion.
The majority of transfusion-dependant TM patients will succumb to cardiac-
related mortality, resulting from iron loading in the heart. Lifelong iron chelation
therapy is therefore necessary to reduce iron accumulation; however, compli-
ance issues associated with parenteral treatments remain a challenge.
Deferasirox provides an attractive alternative due to its longer half-life, which
permits once daily oral dosing regimens. With the development of advanced
myocardial imaging modalities, there is the opportunity for early intervention to
delay and indeed reverse iron loading in these patients, with the hope of pre-
venting adverse cardiac outcomes. 
Aims: The aim of this study was to examine the long-term efficacy of deferasirox
in improving myocardial T2* in both adult and pediatric TM patients.
Methods: This was a multicentre retrospective cohort study of TM patients
over 2 years of age receiving iron chelation treatment with once daily oral
deferasirox monotherapy. Patients underwent MRI scans at baseline, with at
least 1 further scan during follow-up, as determined by standard care and clin-
ical need. This allowed quantification of myocardial and hepatic iron burden,
through myocardial T2* and estimated liver iron concentrations (LIC), respec-
tively. Data pertaining relevant clinical and routine laboratory parameters were

collected at baseline and follow-up. Data are presented as mean with standard
deviation unless otherwise stated. Statistical comparisons were made using
paired t-tests.
Results: Data from 3 participating centers describes 52 patients with TM, with
a mean age of 23±11 years. Overall, 75% of patients (n=39) were adults (age
≥16 years) and 69% (n=36) female. Mean duration of follow-up was 3.3±0.9
years. Dosing regimens were titrated according to standard practice. There
was significant increase in mean myocardial T2* from baseline to latest follow-
up, with an increase from 29.9±9.6 ms to 35.2±10.3 ms (mean increase: 5.3 ms,
P=0.004). This remained significant following stratification by baseline myocar-
dial T2* values <20 ms (n=7, mean increase 13.8 ms, P=0.04) and ≥20 ms
(n=45, mean increase 3.9 ms, P=0.03). The improvement observed in myocar-
dial T2* was also significant in both patients with LIC ≥7 mg Fe/g dw (n=18,
mean increase 6.8 ms, P=0.04) and LIC <7 mg Fe/g dw (n=34, mean increase
4.5 ms, P=0.04). Of those with T2* <20 ms at baseline (n=7), 85.7% achieved
values ≥20 ms at last follow up. Secondary analysis confirmed that the observed
improvement in T2* was most pronounced in adults, males, and those achiev-
ing final deferasirox doses ≥30 mg/kg/day. There was a trend towards improved
left ventricular ejection fraction in the cohort as a whole, but this did not reach
statistical significance (65.3% to 67.6%, P=0.08). 
Summary / Conclusion: Our findings suggest that in patients with TM,
deferasirox shows long-term efficacy for preventing as well as managing car-
diac siderosis. The benefits of deferasirox are not restricted to patients with low
hepatic iron burdens but are also noted in patients with considerable iron over-
load. 

B1810
AUTOIMMUNE HAEMOLYTIC ANAEMIA IN MALIGNANT DISEASES
E Simonovic1*, L Macukanovic/Golubovic2, M Mirjana1, V Colic1
1Internal, General Hospital Leskovac, Leskovac, 2Internal, Clinic of Haematol-
ogy, Nis, Serbia

Background: Autoimmune haemolytic anaemias (AIHA) are diseases charac-
terized by increased degradation of erythrocytes due to the presence of plas-
ma proteins (globulin) that have character of antibodies’ reacting with antigens
of erythrocyte membranes of patients. According to the temperature at which
the auto-antibodies bind to antigens in erythrocytes, AIHA are divided into: 1)
AIHA caused by warm antibodies. 2) AIHA caused by cold antibodies. 3) Mixed
(mixing) type. Depending on the presence or absence of the underlying disease,
AIHA are divided into primary and secondary.
Aims: The aim of this paper was monitoring the appearance of secondary AIHA
in malignant diseases.
Methods: During the three-year period, 154 patients of both sexes were
observed, aged between 22 and 84 years with a diagnosis of a malignant dis-
ease. About 30% were patients with lymphoproliferative disorders, 9% of
patients with multiple myeloma and 61% of patients with other malignancies
(breast carcinoma, lung carcinoma, gastrointestinal malignant tumours, prostate
cancer and carcinoma of genitourinary tract).
Results: During the monitoring, 18% of patients were reported with autoim-
mune haemolytic anaemia occurrence. Anaemia is characterized by reticulo-
cytosis, increased levels of lactate dehydrogenase, indirect hyperbilirubinemia,
reduced levels   of haptoglobin and positive direct Coombs antiglobulin test
(DAT). In 80% of patients AIHA was caused by warm antibodies and in 20% of
patients with cold antibodies. We have found that AIHA may occur before, along
with the appearance of carcinoma, during or after completion of chemothera-
py, or as the first sign of recurrence of the disease. Most frequently AIHA was
ascertained in patients with lymphoproliferative disorders (about 60%). In
patients with solid tumours AIHA was slightly more common in renal carcino-
ma and gastrointestinal tract. Secondary AIHA is well known paraneoplastic
phenomenon in lymphoproliferative disorders, but this form of anaemia may
also occur in solid tumours.
Summary / Conclusion: AIHA may precede the occurrence of malignant dis-
ease, which initially has a great diagnostic significance. AIHA also may be the
first, early signs of recurrence of the disease. Promptly determination of the
cause of AIHA is of great importance for the diagnosis, monitoring and thera-
py of primary malignant disease.

B1811
COMBINATION OF DEFERASIROX AND DEFEROXAMINE IN CLINICAL
PRACTICE: ALTERNATIVE SCHEMES OF CHELATION IN THALASSEMIA
MAJOR (TM) PATIENTS
E Cassinerio1*, L Zanaboni1, A Roghi2, E Poggiali1, I Gandolfi1, M Mazzoleni1,
L Duca1, N Orofino1, M Cappellini1
1Internal Medicine, Hereditary Anemia Center, Ca’ Granda Foundation IRCCS,
University of Milan, Italy, 2Cardiology, CMR Unit, Niguarda Ca’Granda Hospi-
tal, Milan, Italy , Milan, Italy

Background: The availability of three iron chelators improved the scenario of
chelation therapy, allowing to tailor the drugs according to the goals expected
for each patient. New drug combination (Deferasirox/Deferoxamine-DFX/DFO-
or DFX/Deferiprone-DFX/DFP) have been reported as applicable in clinical
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practice.
Aims: To evaluate the efficacy, tolerability and safety of DFX/DFO in TM
patients.
Methods: Combinated DFO/DFX. Nine patients (pts) affected by TM have
started DFO/DFX for different reasons: 1)lack of efficacy in removing liver/car-
diac iron with monotherapy; 2)restriction to use standard combination therapy
(DFO/DFP) for agranulocitosis on DFP; 3)adverse events in DFX or DFO. The
study design included: at baseline, cardiac and hepatic T2*MRI, transient elas-
tography evaluation (Fibroscan), biochemical evaluation (liver and renal func-
tion, ferritin, NTBI, creatinine, creatinine clearance and proteinuria), audiomet-
ric and ocular examination. Biochemical tests were repeated at1,3, 6 and 12
months from baseline; Fibroscan, T2*MRI, audiometric and ocular examina-
tions at 6 and 12 months. The starting doses were: DFO 30 mg/kg/day for 3-4
days a week and DFX 20 mg/kg/day. Based on ferritin level and patient toler-
ability, doses were gradually increased. Alternated DFO/DFX. Three pts start-
ed in 2011 alternative use of DFO or DFX for personal reasons or slight eleva-
tion of creatinine during DFX. They used DFO at the mean dose of 40
mg/kg/day for 5 days/week for 139±28 days/year and DFX at the mean dose
of 22±2,9 mg/kg/day for 226±28 days/year. They repeated T2*MRI every year
and biochemical evaluation monthly.
Results: Combined DFO/DFX. All pts (3 males, 6 women, mean age of 33±6
years) started combination therapy in 2012. The actual mean treatment peri-
od is 8±3 months. At baseline the mean pre-trasfusional Hb levels was 9.4±0.4
g/dl, the mean iron intake 0.40±0.10 mg/kg/die, the median ferritin 5258 ng/ml
(range 644-17681 ng/ml), the median NTBI1,82 mM (range 0,38-3,57 mM).
The median Fibroscan value was 6.2 kPa (range4,4-75). The cardiac T2* val-
ues were 19,73±10,61 ms (<10 ms in 2 pts, between 10 and 20 ms in 2 pts).
The mean LIC was 15,05±12,97 mg/g dw, abnormal in 8 pts. Data available at
six months showed no alteration of renal/hepatic function and no adverse
events. A marked reduction in LIC level was achieved in 5 pts during a 6-
months-period (4,94±3,28 mg/g dw vs 9,30±4,46 at baseline), with a concomi-
tant reduction of NTBI (2,14±1,25 vs1,33±0,65 mM) and median ferritin (1624
vs 875 ng/ml). No changes in cardiac T2* values were detected. No patient has
been submitted at 12 months controls. Alternated DFO/DFX. All pts (3 males,
mean age of 42±11 years) showed at baseline a mean pre-trasfusional Hb lev-
els of 9.6±1 g/dl, a mean iron intake of 0.32±0.05 mg/kg/die, a median ferritin
of 876 ng/ml (range 837-1160 ng/ml). Cardiac T2* value at baseline was
39.96±7.81 ms and mean LIC value was4,41±0,5 mg/g dw, showing absence
of cardiac iron overload and slight liver iron load. After 2 years, no significant
changes in cardiac T2* values were detected (38.33±7.07 ms) but a normal LIC
was achieved (2.90±0.54 mg/gdw) with stable median ferritin (876 vs 989
ng/ml).
Summary / Conclusion: Combined or alternated DFO/DFX can be considered
when monotherapy is not able to remove the iron overload or in presence of
adverse events. Cardiac changes seem to need prolonged time versus a more
rapid reduction in LIC. In our experience, the use of these schemes of chela-
tion seems to be efficacious and safe, but a prolonged observation is manda-
tory.

B1812
HEPATIC IRON CONCENTRATION QUANTIFICATION BY MRI: DIAGNOSIS
AND MANAGEMENT IN HEREDITARY HEMOCHROMATOSIS´S PATIENTS
L Del Pilar Costilla Barriga1*, B De Rueda Ciller1, S Agreda1, V Flores1, A
Molias1, P Beltran1, J Ullrich1, L Sarria2, J Artigas2, D Félix1
1Hematology and Hemotherapy, 2Department of radiology, Miguel Servet Uni-
versity Hospital, Zaragoza, Spain

Background: The magnetic resonance imaging (MRI) is the most sensitive and
specific imaging modality in the iron overload diagnosis and management of
hereditary hemochromatosis (HH). The effect caused by the accumulation of
iron leads to signal loss in the affected tissues, particularly with T2* weighted
sequences, which makes the diagnosis of iron overload, as well as determin-
ing severity and monitoring therapy in a noninvasive procedure. 
Aims: 1. To evaluate the utility of hepatic MRI for the iron overload diagnosis
and follow-up in HH patients. 2. To determine correlation between serum fer-
ritin levels (SF) and transferrin saturation index (TSI) with the hepatic iron con-
centration (HIC) estimated by MRI.
Methods: Descriptive and retrospective study, realized in an overall period of
5 years (2008-2013). Hundred three patients, with SF >=300 µg/L and/or TSI
>= 45%, and hepatic MRI study in axial planes with sequences promoted in T1,
DP, T2, T2* y T2**, and calculate of the HIC according to protocol of Rennes
University (N.V: 36±30 µmolFe/g). The patients were divided into 2 groups:
Group A (n=20): C282Y homozygotes and compound heterozygotes
C282Y/H63D or C282Y/S65C; Group B (n=34): other homozygotes (H63D,
S65C), simple heterozygotes (C282Y, H63D, S65C). Twenty six patients were
excluded because of no mutations in HFE gene. The levels of iron concentra-
tion were classified while HIC estimated by MRI as follows: Group I: <20
µmolFe/g no iron overload and/or 20-39 µmolFe/g light iron overload, Group
II: 40-79 µmolFe/g moderate iron overload and Group III: >79 µmolFe/g high
iron overload. The data were then compared with SF and TSI levels for each
group. Statistical analysis with SPSS 18.0 version.
Results: Seventy seven patients met the inclusion criteria. Mean age was 53

years (range, 27 to 75). Male 84.4% (n=65) and female 15.6% (n=12). The SF
levels mean were 553.96 (38.60-1781) and the TSI mean were 41.83 (16.6-
85.64). Group A: 36.4% (n=28); homozygotes C282Y (n=12), compound het-
erozygotes C282Y/H63D (n=15) and heterozygotes C282Y/S65C (n=1). Group
B: 63.6% (n=49); homozygotes H63D (n=11) and S65C (n=1), heterozygotes
C282Y (n=12), H63D (n=24) and S65C (n=1). Group I: 10.4% (n=8) all of as
with HIC < 20 µmolFe/g, Group II: Group III: 40.3% (n=31), Group IV: 49.4
(n=38). The most frequent genotype in the group III (high iron overload) were
C282Y homozygotes (n=12) and compound heterozygotes C282Y/H63D
(n=10). The HIC in group A (high genetic risk) were 137.22±85.9 and in group
B (low genetic risk) were 75.3±51.4. The relation between SF levels and TSI
in each iron overload group is shown in table 1.

Summary / Conclusion: Elevated values of TSI were more observed in high
genetic risk group (A) than in low genetic risk group (B), according to awaited.
In contrast, the elevated values of SF showed no correlation with genetic risk.
Similar results were obtained in HIC correlation. The transferrin saturation index
was a stronger parameter related with hepatic iron concentration than serum
ferritin levels. This differences, probably in relation with others inflammatory dis-
orders that influenced in SF levels; and no translated in hepatic iron overload,
estimated by MRI. The assessment of HIC estimated by MRI with the Rennes
university protocol has been a useful tool to follow up patients with hereditary
hemochromatosis and with iron overload. 

B1813
TRANSIENT ELASTOGRAPHY TO ASSESS LIVER FIBROSIS IN PATIENTS
WITH SICKLE CELL DISEASE
G Graziadei1*, A Marcon1, I Gandolfi1, R D’Ambrosio2, M Fraquelli3, P Ridolfi1,
M Cappellini1
1Internal Medicine, 2Centro A.M. e A. Migliavacca, First Division of Gastroen-
terology, 3First Division of Gastroenterology, Fondazione IRCCS Ca’ Granda
Ospedale Maggiore Policlinico, Milan, Italy

Background: Liver failure is a rare but potentially very severe complication of
Sickle Cell Disease (SCD) in adult life.Liver involvementin SCD is multifactor-
ial, often asymptomatic for long time but eventually can lead to liver failure and
death. Assessment of liver fibrosis by liver biopsy (LB) is not a common prac-
tice in such patients being an invasive procedure and non-invasive tests such
as Transient Elastography (TE) have not yet been validated in these conditions.
Aims: To early identify patients with SCD who could be at risk of hepatic fibro-
sis and cirrhosis development by using TE.
Methods: Seventy-eight patients affected by SCD, including Sickle Cell
Anaemia (SCA), HbS/β-thalassaemia, (T-SCD) and HbS/HbC disease, regu-
larly followed at the Haereditary Anaemia Center in Milan underwent concomi-
tant blood tests and TE, a non-invasive test for liver stiffness measurement
(LSM). According to those validated in the setting of chronic viral hepatitis,
(Fraquelli et al, Gut 2007) the following cut-off were used: as follows: < 5.0 KPa
no fibrosis (F0), 5.1-7.9 KPa mild fibrosis (F1), >7.9 kPa moderate fibrosis (F2),
>10.3 advanced fibrosis (F3), >11.9 kPa cirrhosis (F4).
Results: Seventy-eight patients were evaluated; TE was not available in 19
(24%) and failed in 4 (5%); and therefore we analyzed data from 55 patients
(20% HbS/HbC, 22% SCA, 58% T-SCD). Patients were: females (71%), Ital-
ians (60%), with a median age of 37 (19-57) years. Sixteen (29%) patients had
a BMI >25. Median Hb values were 9.8 (7.2-13.3) g/dL and ferritin median was

702 | haematologica | 2013; 98(s1)

18th Congress of the European Hematology Association



411 (31-7238) ng/ml. Alanine amino-transferases (ALT) were increased in 8
patients (14.5%) and gamma-glutamil transferases (gGT) were increased in 16
(29.1%) respectively. Overall median TE value was 5.6 (2.8-21.3) kPa, with 4
(7%) patients showing a TE >11.9 kPa (F4); T-SCD patients had the highest
LSM values (HbS/HbC vs SCA vs T-SCD, P=0.03). LSM was elevated in 8 of
the 47 (17%) patients with normal ALT (4 F2, 1 F3, 3 F4) and in 2 out of 8 (25%)
patients with elevated ALT (1 F2 and 1 F4) (P=0.6). Moreover, TE values were
increased (2 F2, 3 F4) in 42% of the patients with increased gGT values and
in 10% (3 F2, 1 F4) of those with normal gGT values (P=0.018). Diagnosis of
cirrhosis was confirmed by liver histology in all the patients with TE >11.9KPa;
HCV RNA was positive in 2 out of 4 cirrhotic patients. Overall regression analy-
sis showed a statistically significant correlation between TE values and AST lev-
els (P<0,001), whereas only in T-SCD patients a correlation between TE val-
ues and LDH was observed (P=0,003). In all patients who underwent TE, Liv-
er Iron Concentration (LIC) derived by T2* MRI was measured and no correla-
tion was observed with LSM.
Summary / Conclusion: Patients with SCD could benefit from regular non
invasive assessment of liver fibrosis, independently of ALT and gGt values;
increased GGT combined to TE, may identify patients who can be at risk of
developing fibrosis and eventually cirrhosis. Further study to validate TE in
SCD are worrented.

B1814
QUALITY OF LIFE IN THALASSEMIA PATIENTS: ALMADINAH EXPERI-
ENCE
A Tarawah1*, S ALI1, Z ALHAWSAWI1, M ZOLALI1, W TURKUSTANI1
1PEDIATRICS HEMATOLOGY, MATERNITY ANDCHILDREN HOSPITAL,
MADINAH, Saudi Arabia

Background: Thalassemia major is a genetic disorder affecting beta globin
chain synthesis with various clinical manifestation, requiring lifelong regular
blood transfusion. common complications related to high iron load are heart fail-
ure, liver fibrosis, diabetes mellitus, growth retardation and delayed puberty.
Quality of life (QOL) is consider as an important health outcome and index of
effective treatment. Few studies conducted on QOL worldwide on thalassemia.
To the best of our knowledge this had not been studied in Saudi Arabia or Mid-
dle East .
Aims: The present study aimed to find out levels of QOL among thalassemia
patients in Saudi Arabia at hereditary blood disorders center in AlMadinah
Methods: A cross-sectional study was performed on 43 transfusion-dependent
thalassemia patients compared with 43 normal subjects, as a control, using
World Health Organization Quality Of Life (WHOQOL)-Bref questionnaire; Ara-
bic version. Data were analyzed by Microsoft Excel 2010 and SPSS version
19.0. Chi2 test was used for qualitative variables and t-test was applied for
quantitative variables. Binary Conditional Logistic regression was used to deter-
mine the differences between cases and controls and QOL domains. P<0.05
was considered significant.
Results: 43 thalassemia patients has been examined, 23 males and 20 females
age 15-31 years. Compared to 43 peered control group 24 males and 19
females. The level of education was high in 8 patients, secondary school in 14
and 21 had basic education. 26 had serum ferretin < 2500 and 17 were > 2500.
28 were using desferroxamine as iron chelator. 13 were employees, 17 were
students. Parent level of education were 23 basic education, 9 secondary and
11 had higher education. There was no statistical difference between patients
and control group at Psychological domain (53.4 vs 56.9, P=0.059) and Envi-
ronmental domain (56.6 vs 57.0, P=0.884). Control group had better Physical
QOL than patients (55.4 vs 61.9, P=0.047) while patients had better social QOL
(39.3 VS 31.7, P=0.003). Further analysis has shown, basically educated con-
trol group had better Physical QOL (P=0.01) while basically educated patients
had better social QOL(P=0.00), There was no statistical difference between
patients and control group at other domains or higher level of education. Con-
trol males had better QOL at Physical (P=0.03) and Psychological
domain(P=0.03) with no statistical difference in other domains. Female patients
had better QOL at social domains(P=0.04) with no statistical difference in oth-
er domains. There was no statistical difference between Saudi patients and
Saudi control group. Non-Saudi controls had better QOL at Physical
domain(P=0.02) and patients had better QOL at social domains(P=0.00). Old-
er patients had better QOL at social domains(P=0.00), with no statistical differ-
ence between patients and control group in other domains or younger age.
Among patients group, There was no statistical difference in QOL domains at
variables of sex, nationality, level of education, use of Desferroxamine, health
status, family history, socioeconomic, Parents level of education and employ-
ment. There was a statistical correlation between school, employment and
physical health with a better QOL (P=0.01,0.01,0.01 respectively)
Summary / Conclusion: QOL in thalassemia patients is similar to control group
particularly social life, though physical health is less. Improvement of patients
care from all aspects will improve their QOL. More studies in this field is need-
ed with a bigger sample size.

B1815
CORTISOL RESPONSE TO LOW DOSE VERSUS STANDARD DOSE
(BACK-TO-BACK) ADRENOCORTICOTROPHIC STIMULATION TESTS IN
CHILDREN AND YOUNG ADULTS WITH THALASSEMIA MAJOR.
A Soliman1*, M Yassin2, A Sabt1, N Abdelmajeed1, MAbdelrahman3, V de Sanc-
tis4
1Pediatrics, 2hematology , 3Clinical chemistry, Hamad Medical Center, doha,
Qatar, 4Pediatrics, Quisisana Hospital , ferrara, Italy

Background: Patients with thalassemia major with repeated blood transfusion
have high prevalence of endocrinopathies due to iron overload. Both adrenal
and pituitary iron overload can affect cortisol secretion and risk patient life dur-
ing stress conditions
Aims: To study cortisol response to low dose and standard dose ACTH test in
thalassemic children and adolescents.
Methods: We examined the adrenocortical function in 23 thalassemic patients
(10 children and 13 young adults) aged 8 to 26 years. Serum cortisol and dehy-
droepiandrosterone sulfate (DHEA-S) concentrations were determined in each
subject before blood transfusion both in basal condition and after low dose (LD)
(1 microgram) followed by standard dose (SD) (250 micrograms) respectively)
with synthetic corticotrophin beta 1-24 ACTH (Synacthen Ciba). Normal con-
trols were a group of 13 age and sex matched normal subjects.
Results: Using a peak total cortisol cutoff level of 550 nmol/L and increments
of 200 ug above basal cortisol, adrenal insufficiency was demonstrated in 8
patients (34.7%) after the LD ACTH and in 2 patients (8.7%) after SD ACTH test
and in none of the controls. Using a peak total cortisol cutoff level of 420 nmol/L
and increments of 200 ug above basal cortisol, adrenal insufficiency was
demonstrated in 5 patients (21.7%) after the LD ACTH and in 2 patients after
SD ACTH test (8.7%) but none of controls. All patients with biochemical adre-
nal insufficiency were asymptomatic with normal serum sodium and potassium
concentrations and no history suggestive of adrenal pathology. The peak cor-
tisol concentrations in thalassemic patients with impaired adrenal function both
after 1ug and 250 ug cosyntropin, ( 294±51 nmol/L and 307±58.6) were signif-
icantly lower than those with patients with normal ( 454±79.7 nmol/L and
546.1±92.2 nmol/L respectively) and controls (460.2±133.4 nmol/L and
554.3±165.8 nmol/L respectively). Adolescents and young adults but not chil-
dren with thalassaemia had significantly lower peak cortisol concentration after
SD cosyntropin test versus controls. Peak cortisol response to LD cosyntropin
test was correlated significantly with peak cortisol response to SD in all patients
(r = 0.83, P<0.0001). In adolescents and young adults with thalassemia DHEA-
S levels before and after LD ACTH stimulation were significantly lower and the
cortisol/DHEA-S ratios significantly higher than controls
Summary / Conclusion: The use of LD ACTH test diagnoses more adrenal
abnormalities versus SD ACTH in thalassemic patients. The relatively high
prevalence of AI in thalassemic adolescents and young adults necessitates
that these patients have to be investigated for AI before major surgery and
those with impaired cortisol secretion should receive stress doses of corticos-
teroids during the stressful event

B1816
EVALUATION OF THE EFFECTIVENESS OF HEMOGLOBIN MEASURED
BY A NON-INVASIVE SPECTROPHOTOMETRIC PORTABLE DEVICE AS A
SCREENING METHOD FOR ANEMIA DURING PREOPERATIVE ASSESS-
MENT 
A Khalafallah1,2*, C Chilvers3, M Thomas 4, S Renu 3, M Sexton1, M Mohamed
1, A Al-Barzan 2, C Chilvers 5, I  Robertson 2, M Vialle 3, T Brain 6
1Haematology, LAUNCESTON GENERAL HOSPITAL , 2School of Human Life
Sciences, University of Tasmania, 3Anaesthesia, 4Medicine, LAUNCESTON
GENERAL HOSPITAL , Launceston, 5School of Medicine, Monash University,
Melbourne, 6Pathology, LAUNCESTON GENERAL HOSPITAL , Launceston,
Australia

Background: To date, there are no data available concerning non-invasive
measurement of spectrophotometricHb in the preoperative setting. Standard
laboratory testing may take considerable time to identify patients with preoper-
ative anemia and hence may delay the appropriate management and accord-
ingly the operative procedure.
Aims: To evaluate Hb as measured by portable spectrophotometric device
compared to standard laboratory as a screening tool for the preoperative pop-
ulation.
Methods: This is a parallel prospective assessment of instant Hb versus stan-
dard Hb which was conducted between March 2012 and January 2013 at the
Launceston General Hospital, Launceston, Tasmania.
We screened 322 patients in the pre-operative clinicwith spectrophotometricHb
(Pronto-7, version 2.1.9, Masimo Corporation, Irvine, USA) in correlation to the
Hb as measured on the same day using Cysmex XE5000 automated analyzer
((Sysmex Corporation, Kobe, Hyogo, Japan). A control group of 87 patients with
a known low Hb (≤ 100 g/L) was also assessed simultaneously by both meth-
ods in order to assess the effect of low Hb on the spectrophotometric Hb (SpHb)
reading. The study was approved by the Tasmanian Human Research Ethics
Committee and registered in the Australian New Zealand Clinical Trials Reg-
istry (http://www.ANZCTR.org.au/ACTRN12611001256965. 
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Results: Median age of recruited patients was 66 years (range, 26-92) with a
male to female ratio of 155:143, while the median age of the control group was
57 years (range, 21-89) with a male to female ratio of 29:26. 
The median and mean Hb as measured by SpHbwas 132 and 131 g/L versus
140 and 138 g/L respectively by the standard laboratory. In the control group,
the median and mean Hb as measured by SpHbwas 102 g/L versus 96.5 and
98.5 g/L respectively by the standard laboratory. Our data showed that the cor-
relation between spectrophotometricHb and standard Hb measurement was
highest among males compared to females (P=0.001). 
Summary / Conclusion: Our data suggest that SpHb correlates well with the
standard Hb particularly in males and especially in detecting true low Hb val-
ues. Therefore, instant Hb measurement can be integrated into the routine pre-
operative work-up for screening patients with low Hb and hence offers a prompt
management for patients with anemia. Addressing adequately the important
issue with preoperative anemia will result in a major health saving and improve-
ment of outcome of surgery. Further studies to confirm these findings are war-
ranted.

B1817
EVALUATION OF QUALITY OF LIFE AND ANALYSIS OF EFFICACY AND
SAFETY OF TWO IRON CHELATORS IN PATIENTS WITH IRON OVER-
LOAD 
B Medrano-Engay1*, P Irún2, L Sarría3, M Andrade4, I Murillo4, A Montes4, M
Pocoví5, P Giraldo 6
1Unidad de Investigación Traslacional, Instituto Aragonés de Ciencias de la
Salud, 2Departamento de Bioquímica y Biología Molecular y Celular, Univer-
sidad de Zaragoza, 3Departamento de Radiología, 4Departamento de Hema-
tología, Hospital Universitario Miguel Servet, 5Departamento de Bioquímica y
Biología Molecular y Celular, Centro de Investigación Biomédica en Red,
6Departamento de Hematología, Instituto Aragonés de Ciencias de la Salud,
Zaragoza, Spain

Background: Iron excess in blood and tissues causes irreversible tissue dam-
age.It has been demonstrated that removal of excess iron has a positive influ-
ence in the response to treatment and survival in patients with overload.
Aims: To evaluate the efficacy and the safety of two iron chelators (intensity
and time to response), presence and frequencies of adverse events and qual-
ity of life (QOL).Quantify biomarkers of macrophage activation: Chitotriosidase
(CT) and CCL18/PARC and to evaluate if they can be used as markers of
response of chelation therapy
Methods: A comparative, randomized, open, non-inferiorityexperimental study
into two arms (EUDRACT: 2009-017799-26). A total of27 patients with main-
tained iron overload (ferritin>600 mg/L), MDS/AML (13) iron overload after
transfusion, alo-BMT(8) and type 1 Gaucher Disease (6), were compared with
a healthy control group of 27 subjects with normal serum iron profile stratified
by age and sex to analyze comparatively the biomarkers. The study was
approval by the Ethical Commitee of Aragon and supported by a grant (TRA-
158). All participants signed informed consent. The analysis included physical
exam, blood counts, iron profile, protein profile, natriuretic peptide (proBNP)
concentration, CT activity and CCL18/PARC, study of HFE genes, quantitation
of iron liver deposits by MRI, calculating Liver Iron Concentration (LIC) by the
ratio of strength signal between liver parenchyma vs the paravertebral muscles,
and QOL using SF36 questionnaire.Treatment period: 4 months. Patients were
weekly monitorizared in the first 4 weeks and every month after. Two random-
ized groups: A: Deferasirox 20 mg/Kg/day p.o. and B: Desferoxamine: 30
mg/Kg/day sc for 8 hours, three times a week.Statistical analysis: Descriptive
statistics and frequency distribution. Comparison of means in independent
groups using t-Student considering significance level <0.05
Results: Mean age: 56.9 y (29-77), 52% female. From 26 patients analyzed,
31% were heterozygous for H63D, 4% were homozygous,11% were double
heterozygous C282Y/7H63D and 54% were no mutation. Mean at baseline; Hb:
12.4 g/dL (7.2-15.2), Hematocrit: 36.3% (20-45.2), Ferritin: 1042.8 ng/mL (635-
1461), ProBNP: 381.1 pg/mL (18.8-2804), LIC: 83.2 mmol/g (0-240), Chitotriosi-
dase: 65.2 nmol/mL/h (0.81-186) and CCL18/PARC: 150.3 ng (56-393). Fifteen
patients were included in A group and twelve in B.Nine patients required trans-
fusion of packed red cells during the study period (mean 14 units).After 4
months on therapy, 80% of patients showed a significant reduction in ferritin lev-
els in both groups A: 490.7 ng/mL (155-1090) (P<0.001), B: 662.7 ng/mL (312-
1395) (P<0.05), the differences in reduction grade were similar in the two series.
proBNP 368 pg/mL (30-2705), LIC: 50.6 mmol/g (0-190). According the diag-
nosis, the patients with GD have a significant baseline ferritin leves lower than
the other groups (P<0.04) but the grade of reduction after therapy was similar.
Related to QOL, A patients group showed significant better scores in SF
(P=0.04), RE (P=0.05), MH (P=0.025) MCS (P=0,031) than B group.Adverse
events: In A group three patients experimented a reversible mild increase in cre-
atinine level, one of them was grade 3 and mild digestive intolerance in other
3 cases
Summary / Conclusion: There were no differences in the severity iron over-
load regarding to the HFEgenotype.Efficacy: Significant decrease of ferritin
and iron liver deposits after four months on chelation therapy but more signif-
icant in arm A.No relationship were observed between ferritin decrease and
plasma biomarkers of activated macrophage: CT and CCL18/PARC.Respect

to LIC, were observed decrease of iron deposits, but non statistical differences
in reduction of iron between both types of chelator. We have not observed dif-
ferences in ProBNP concentration.Consequently, and according to the results
of this study, ferritin concentration remains the best indicator, in clinical prac-
tice, of iron overload Quality of life: Patients under oral therapy, arm A, best
scores that arm B, and statistical differences in: SF, RE, MH and MCS_SP.Safe-
ty: 11 patients had, at least, one adverse effect, patients in oral therapy had gas-
trointestinal disturbances and slight and reversible increase of creatinine lev-
els (<2 mg/dL) in the first weeks.

B1818
PYRUVATE KINASE DEFICIENCY: CLINICAL AND MOLECULAR 
CHARACTERIZATION OF 11 PEDIATRIC CASES FROM ARGENTINA
E Fermo1, V Gomez2, C Cervio2, S Eberle2, A Zanella1, W Barcellini1, A Torres2,
P Bianchi1*
1U.O. Ematologia e CTMO, Fondazione IRCCS Cà Granda Ospedale Maggiore
Policlinico, Milano, Italy, 2Servicio de Hematología, Hospital de Pediatría “Dr.
J.P.Garrahan”,, Buenos Aires, Argentina

Background: Pyruvate kinase (PK) deficiency is the most common enzyme
defect of erythrocyte glycolytic pathway causing hereditary nonspherocytic
chronic haemolytic anaemia. The severity of thedisorder is highly variable,
ranging from mild to severe anaemia, which can be life-threatening and requir-
ing continuous transfusion therapy. PK deficiency is transmitted as an autoso-
mal recessive trait and more than 200 mutations associated with the disorder
have been so far reported in the gene encoding the red cell pyruvate kinase
(PK-LR). Pyruvate kinase deficiency has a worldwide distribution with the high-
er prevalence of 1 in 20,000 in the Caucasian population. No reports were so
far available on PK deficiency in Argentina. 
Aims: We report the clinical, haematological and molecular characteristics of
11 PK deficient Argentinean children.

Methods: Eleven patients (4 males, 7 females) from 9 families, with a median
age of admission 0.2 yrs (range 0-2.4yrs) were studied. Seven patients were
of Gypsy ethnic group and consanguinity of parents was declared. The remain-
ing 4 patients had Italian or Spanish origin. Haematological parameters and red
cell enzyme activity were determined according to standard methods. The
entire coding region and promoter of the PK-LR gene were amplified by PCR
and automatically sequenced.
Results: The most important clinical and haematologic parameters and the
results of the molecular characterization are reported in Table 1. All the patients
displayed a severe clinical picture at birth with hyperbilirubinemia and need of
phototherapy, and 7 required exchange transfusion. Because of the high trans-
fusion requirement (median 15/year, range 6-29) , 9 patients were splenec-
tomised  (median age at splenectomy 2.2, range 8 months- 4 yrs). Splenecto-
my did not lead to normalization of anaemia, but resulted in stabilisation of the
haemoglobin to slightly higher levels in all patients but one (median Hb increase
1.8 g/dL, range 0.2-4.2) with a drastic reduction of transfusion requirement
(median 2/year, range 1-4). All patients but one had increased serum ferritin
levels (median SF 1013 ng/ml), and 6 underwent chelation therapy. As typical-
ly reported in PK deficiency, a conspicuous rise of reticulocytes after splenec-
tomy was observed. Nine different mutations were found in PK-LR gene, four
of them never described before: three missense mutations (Ala495Thr,
Val506Ile Gly341Ser) and a 6 nt duplication (c.364_369 ins GGCTCC), result-
ing in the in-frame duplication of amino acids Gly122-Ser123. In all the patients
of Gipsy origin we confirmed the presence at homozygous level of mutation
c.1437-518_1618+440 del 1149 bp (already reported as “Gypsy mutation”).
Summary / Conclusion: This is the first comprehensive report of molecular
characterization in PK deficiency from Argentina. Four novel mutations were
identified in the patients of Italian and Spanish origin. For the first time the clin-
ical and haematological parameters of a large group of Gypsy subjects were
described.
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B1819
HB RIAD/LAUSANNE, A NEW Β-VARIANT RESULTING FROM A DOUBLE
MUTATION TGC >TCT, (ALA>LEU), AT CODON 71. IDENTIFICATION BY
CLONING AND SEQUENCING
T Araud1*, G Georgiou2, F Guerry1, J Mandier2, P Menoud1, P Beris2
1Molecular Biology, Unilabs - Switzerland, Lausanne, 2Hematology, Unilabs -
Switzerland, Coppet, Switzerland

Background: Four different mutations have been previously described at the
amino acid position 71 of human beta-globin gene (initiation codon included):
Hb Abington (c.211G>C, p.Ala71Pro), Hb Seattle (c.212C>A, p.Ala71Asp), Hb
Hershey (c.212C>G, p.Ala71Gly) and Hb Marineo (c.212C>T, pAla71Val).
Aims: The aim of this study was to identify a new variant resulting in an abnor-
mal HPLC pattern, never described up to date and with a normal isoelectric
focusing (IEF) of the hemolysate. Preliminary molecular analysis localised this
variant to codon 71. This abnormal Hb was found in a Saudi Arabian patient
from Riad
Methods: A 26 year old woman was investigated because of slight anemia: Hb
118 g/L; MCV 96.7 g/l; MCHC 311 g/L. WBC and platelets count was normal.
An hemoglobinopathy was investigated by IEF and HPLC of the hemolysate as
well as by gel agar electrophoresis at acidic pH. An α-globin variant was looked
by sequencing both α2 and α1-globin genes. A β-globin variant was looked by
sequencing of β-globin. Sequencing was performed by classical capillary
Sanger sequencing.
Results: No abnormal Hb was found in IEF. In HPLC we found 43% of HbA and
43% of an abnormal Hb migrating adjacent to HbA. This fraction has never
been described before and was not separated by pH acidic electrophoresis.
Sequencing of α-globin genes was normal. Sequencing of β-globin made in evi-
dence two mutations at positions c.211G>C and c.212C>T in an heterozygous
state. As blood from the parents was not available and in order to rule out that
each mutation is located on different chromosome, we performed cloning of the
first PCR product using pCR™4-TOPO TA vectors (Invitrogen). 8 colonies were
analysed by sequencing of the insert. We found that 5 were positive for both
mutations while 3 were wild type for the β-globin exon 2 region.
Summary / Conclusion: Our molecular studies made in evidence a new β-glo-
bin variant resulting from a double mutation at codon 71 leading to a substitu-
tion of Alanine to Leucine in a heterozygous state. Taking into consideration the
already described variants at codon 71 (see background) our patient combines
in the same codon the two already described mutations c.211G>C and
c.212C>T. This raises the question concerning the genesis of this new hemo-
globine: Is this new variant the result of a crossing over of the previous Hb
Abington and Hb Marineo between nucleotides 211 and 212? Studies of the par-
ents and analysis of further β-globin genes of the Riad region are needed to
check this hypothesis or to see if this new Hb is endemic. Because the percent-
age of this variant equals the percentage of HbA in HPLC analysis and because
the Hb value is in the lower limit of the normal for a young lady, we postulate
that this variant is asymptomatic. This new variant is called Riad/Lausanne
from the origin of the patient and from the location of the identification.

B1820
EFFECT OF RHUEPO THERAPY ON LONG-TERM SURVIVAL OF ANEMIC
CHILDREN WITH ACUTE LYMPHOBLASTIC LEUKEMIA, UNDERGOING
CHEMOTHERAPY
M Lunyakova1*, A Rumyantsev2, V Demikhov1, A Beznoshchenko1, A Pavlov1,
E Morshchakova1
1Ryazan Branch, Federal Clinical Research Center for Pediatric Hematology,
Oncology and Immunology named D. Rogachev, Ryazan, 2Federal Clinical
Research Center for Pediatric Hematology, Oncology and Immunology named
D. Rogachev, Moscow, Russian Federation

Background: Anemia is one of the most frequent problems during treatment
of children with acute lymphoblastic leukemia (ALL). Up to now recommenda-
tions for use of erythropoiesis stimulating agents (ESA) in children with the
malignant disease (MD) are absent. There are only several publications, which
have reported about safety and efficiency of the option in correction of anemia
in ALL children, undergoing chemotherapy. However serious contradictions in
a question of impact of ESA treatment on survival of adult patients with MD are
available. We analyzed long-term survival of ALL children with chemotherapy-
induced anemia, who recieved ESA treatment during phase of intensive
chemotherapy.
Aims: To estimate 5-year event-free survival (EFS), relapse-free survival (RFS)
and overall survival (OS) in chemotherapy-induced anemia children with ALL,
treated with rHuEPO. 
Methods: Sixty two patients undergoing chemotherapy according to the pro-
gram ALL BFM-90m were enrolled in the clinical trial. Thirty two children
received rHuEPO (epoetin-alfa) throughout an intensive phase of chemother-
apy (mean duration was7,6±0,17 month) in dosage of 200 IU/kg subcutaneous-
ly 3 times a week or 600 IU/kg intravenously weekly. Thirty children compara-
ble on age and clinical manifestations were controls (without rHuEPO). Kaplan-
Meier analyses were used to compare the EFS, RFS and OS. 
Results: At the minimum term of supervision more than 5 years 27 (84,4%)
patients in rHuEPO treated group and 22 (73,3%) patients in control group

were in complete remission (P=0,347).The 5-year EFS for patients treated with
rHuEPO was 81±4% compared to 73,3%±3% in control group (P=0,513).
Increasing RFS in rHuEPO treated group in comparison with control was not-
ed (93±3% and 79±4% respectively), however difference wasn`t significant
(P=0,130). Probability of 5-year EFS of children with ALL in rHuEPO-group and
control group shown on the figure.
Summary / Conclusion: Long-term survival analysis didn’t reveal negative
effect of rHuEPO treatment on survival of ALL children with chemotherapy-
induced anemia, undergoing chemotherapy.

B1821
EPIDEMIOLOGICAL SURVEY OF ΑLPHA-ΤHALASSAEMIA SYNDROMES
IN NORTHERN GREECE
S Theodoridou1*, S Hissan1, E Vlachaki1, A Teli1, M Economou1, F Boutou2, A
Balassopoulou2, V Delaki2, E Vetsiou1, D Adamidou1, E Lefkou1, V Aletra1, O
Karakasidou1, E Voskaridou2, N Gombakis3, F Papachristou3
1Haemoglobinopathy Unit, Hippokration Hospital of Thessaloniki, Thessaloni-
ki, 2Thalassaemia Unit, Laikon Hospital, Athens, 3First Paediatric Clinic, AUTH,
Thessaloniki, Greece

Background: Greece is a Mediterranean country with a high frequency of tha-
lassaemia and haemoglobinopathies. Τhe α-Thalassaemia syndromes are due
to mutations of the linked pair of α globin genes on chromosome 16 and result
in imbalance in the production of α- and β- globins. Clinically they range from
a lethal condition (hydrops fetalis) to a silent carrier state of no hematologic sig-
nificance. Hb H disease is the cinical significant form of α-thalassaemia syn-
dromes with a phenotypic variation due to the different molecular basis.
Aims: The aim of the study was to investigate the incidence of α-Thalassaemia
syndromes in Northern Greece
Methods: The carrier identification is carried out by a standard scheme which
includs CBC and red cell indices, a Cation Exchange HPLC variant system to
determine HbA, HbA2 and HbF levels. Hb H identification is made by elec-
trophoretic techniques. Hb H inclusion bodies after incubation and serum fer-
ritin levels are also investigated. The molecular basis of Hb H disease was
investigated in some cases and in heterozygous carriers in cases of genetic
counseling.
Results: A total of 88003 subjects were screened for heamoglobinopathy in our
unit from 1986 to 2011 at the regions of Central and Western Macedonia in
Northern Greece with a population of around 2.5 million. We found 1390 het-
erozygous carriers of α-thalassaemia, (1,5% of the population screened). From
1986 to 1999 hemoglobin biosynthesis was performed in cases of genetic coun-
seling. Since 2000 molecular tests are mostly used for the identification of α
mutations in order to consult couples at risk. 62 heterozygous carriers of α- tha-
lassaemia had had molecular identification due to genetic counseling. 65%
(40) carried the –α3,7/ αα, 12,9%(8) carried the mutation –med/αα, and 9,7%(6)
had the mutation α2pPoly A. We found 9 heterozygous carries of both α and β
thalassaemia, 2 heteroygous carriers of Sickle cell and α- thalassaemia, 1 het-
erozygote for both α and δ thalassaemia, 1 heterozygote for both α and Ε tha-
lassaemia, all DNA tested. Moreover we found 28 patients with HbH disease
(14 males and 14 females). The most prevalent genotype was the -α 3.7/—med,
(5 cases), 2 cases of –α3,7/-α5,2, 1 case of –med/α Poly A, 1 case of –α3,7/Ηb
Adana. 10 patients (36%) were under the age of 14. 7 patients (25%) were
transfused occasionally (3 due to pregnancy, 2 due to infection, 1 due to sur-
gery and 1 due to severe haemolytic crisis at the age of 10). 17 patients (61%)
presented splenomegaly and only one was splenectomized. Hepatomegaly
was present in 5 (18%). 4 patients had chololithiasis and 2 of them underwent
cholocystectomy. Half of the patients have an annual follow up, 25% a rare fol-
low up, 18% have no follow up at all and 7% come to our unit 3 times a year.
The phenotype suggests that HbH disease in Greece has in general a moder-
ate presentation.
Summary / Conclusion: The molecular characterization of the patients with
HbH disease is useful for the prediction of the clinical outcome and the genet-
ic counselling of the couples at risk.
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B1822
SCREENING PARADIGM FOR Β-THALASSEMIA CARRIERS; FROM 
CLINICAL TO MOLECULAR 
M Ayoub1*, I Youssef2, S Youssef2, G Mokhtar3, M Elmogy2, H Mahmoud2, S
Pessar2
1Hematology, 2clinical pathology, 3 Pediatrics Hematology, Ain shams univer-
sity, Cairo, Egypt

Background: β thalassemia (β-thal) represents a major health problem world-
wide and particularly in Egypt. Its prevention, when compared to treatment, is
found to be cost-effective, possible and practical. This work aimed to evaluate
the effectiveness of diagnostic techniques in detection of the β-thalassemia car-
rier state.
Aims: This work aims to evaluate the effectiveness of automated HPLC fol-
lowed by PCR in screening for β-thal carriers before nationally adopting a pre-
marital screening strategy for β-thal carriers.  
Methods: The present work included 1627 child and adolescent of both sex-
es presenting as outpatients to clinics of Ain-Shams University Hospitals dur-
ing period from 1/11/2009 to 30/6/2010. In the first phase microcytic
hypochromic for age CBCs were selected. In the second phase, Iron profile and
HPLC testing were performed. Molecular characterization by PCR reverse
hybridization for detection of 22 common β-globin gene mutations was done
as a final step.
Results: Clinical characteristics of the studied population The population
selected for having microcytosis & hypochrom ia was 280/1627 cases (17.2%).
It comprised representative groups from infancy to young adults (30.7% infant,
21,8% young child, 21.8% older child, 9.6% adolescent and 16.1% young adult)
including both males (64.3%) & females 35.7%). First & second phases of
screening for β-TT; Phenotypic diagnoses There were 14 possible causes or
phenotypes for the microcytic hypochromic indices based on clinical and hema-
tological parameters including CBC, iron profile and HPLC. 44.6% (125 cas-
es) were suspected to be βTT by CBC, 35.4% (99 cases) were suspected to
be βTT after iron profile & HPLC. Iron deficiency anemia was the commonest
cause of microcytosis and hypochromia (38.6%) followed by βTT (35.4%)
(21.8% had HbA2 >4% & were considered classic β-TT and the rest were sus-
pected β-TT but required confirmation by genotyping). Final Phase; Genotyp-
ic confirmation of the thalassemia carrier state - In our study, 74% (37/50) of
the genotyped cases exhibited presence of β-thalassemia mutations. The com-
monest four mutations were; IVS 1.6 (27%, 10/37 cases) followed by IVS 1.110
mutation and IVS 1.1 mutation (21.6%, 8/37 cases for each) followed by IVS
2.745 mutation (13.5%, 5/37 cases). Four cases were homozygous for IVS 1.6
mutation, one case was homozygous for IVS 2.745 mutation and one case was
compound heterozygous for IVS 1.110 mutation and IVS 1.6 mutation. The
commonest four genotypes constituted about (83.8%, 31/37 cases), followed
by other less frequent mutations as IVS 2.848 and codon 5 (5.4%, 2/37 cases
for each) then IVS 2.1 mutation, -87 mutation and codon 39 mutation (2.7%,
1/37 case for each). Diagnostic performance of hematologic parameters in
screening for βTT. By utilizing the Receiver Operating Characterestic (ROC)
curve HbA >3.5% provided 100% sensitivity, 70% specificity, 75% PPV, 100%
NPV and accuracy of 70% to identify βTT and at a cut off 4%: it provided 97.4%
sensitivity, 72.7% specificity, 92.6% PPV, 88.8% NPV and a diagnostic accu-
racy of 92%. As regards MCV, a cut off 61fl revealed 72% sensitivity, 20%
specificity, 25% PPV, 71% NPV and accuracy of 40%.
Summary / Conclusion: In conclusion, HPLC proved to be a reliable screen-
ing tool for βTT to be followed by molecular characterization for selected cas-
es in which HbA2 lied in the interval from 3.6% to 4%. It is our belief that such
a strategy would capture most of the βTT cases with minimum costs making it
applicable for a national βTT screening programs.

B1823
EFFICACY OF RITUXIMAB IN AUTOIMMUNE HEMOLYTIC ANEMIA
A Almomen1*, A Aleem2, R Hasanato3, K AlSaleh2, F Anjum2
1Medicine-Hematology, 2Medicine-Hematology/Oncology, 3Pathology-Clinical
Biochemistry, King Saud University, Riyadh, Saudi Arabia

Background: Autoimmune hemolytic anemia (AIHA) affects males and
females of all age groups, but more frequent in young adult females. Most
patients respond initially to corticosteroids and intravenous immunoglobulin
(IV IgG) as first line therapy. Splenectomy is recommended for those who do
not respond well to first line treatment. For patients who do not respond to
Splenectomy, several single immunosuppressant or immune modulator agents
are tried. These include danazol, mycophenolate, colchicine, dapson, azathio-
prine, vincristine, cyclophosphamide, and Thrombopoitin receptor agonists
such as Romiplostim and Eltrombopag. 
Aims: The aim this non-randomized, prospective study is to explore the safe-
ty and efficacy of Rituximab as a new modality treatment for refractory AIHA.
Methods: Treatment with rituximab was explained to patients and an informed
consent was obtained from a series of 15 patients (7 males and 8 females, aged
33 +l- 15 years ), who agreed to take rituximab as an off label treatment. Their
Hb level was 73 +l- 14 g/l (range 35-95). Each patient was given rituximab 375
mg/m2 intravenously weekly for four weeks, then monthly for four months, then
maintenance every three months for two to three years.

Results: All patients showed a rapid and sustained response with significant
rise in Hb level to 128±10.8 g/l within one to four months. Rituximab was toler-
ated very well without any major adverse effect during the follow up period,
which was 27.6±21.8 months
Summary / Conclusion: Rituximab is probably highly effective in the treatment
of patients with refractory AIHA with sustainable response. It could be consid-
ered for refractory patients prior to Splenectomy. However, larger studies are
needed to verify the optimal utilization of rituximab in AIHA cases.

B1824
THE EFFECT ON WEIGHT, BODY MASS INDEX AND SUBCUTANEOUS
ADIPOSE TISSUE FAT OF DIFFERENT CHELATING AGENT: A SURVEY
FROM MIOT DATABASE
P Ricchi1, A Meloni2, V Positano2, T Casini3, M Batzella4, L Pitrolo5, G Valeri6,
L Gulino2, M Lombardi2, A Pepe2*
1Unità Microcitemia, A.O.R.N. Cardarelli, Napoli, 2Cardiovascular MR Unit,
Fondazione G. Monasterio CNR-Regione Toscana and Institute of Clinical
Physiology, Pisa, 3Centro Talassemie ed Emoglobinopatie , Ospedale Meyer,
Firenze, 4Centro trasfusionale , Ospedale San Gavino, San Gavino Monreale,
5Az. Osp. “Villa Sofia”, U.O. Pediatria II, Palermo, 6Dipartimento di Radiologia
, Azienda Ospedaliero-Universitaria Ospedali Riuniti “Umberto I-Lancisi-Sale-
si”, Ancona, Italy

Background: Several studies showed that the use of Deferiprone (DFP) alone
and in combination with desferioxamine (DFO) was associated with both an
increase in food intake and body weight. However, very few data are available
on the long term effect of different chelation therapies on some nutritional
parameters.
Aims: This study aimed to evaluate the effect of DFP versus DFO and
deferasirox (DFX) in monotherapy on Body Mass Index (BMI) and body com-
position assessed by magnetic resonance imaging (MRI) .
Methods: Among the first 1506 thalassemia major (TM) patients enrolled in the
Myocardial Iron Overload in Thalassemia (MIOT) project, 792 performed a MRI
follow up study at 18±3 months, according to the protocol. Patients under 18
years were excluded. We evaluated prospectively the 159 adult TM who had
been received each monotherapy between the two MRI scans and three groups
of patients were identified: 66 treated with DFO, 37 treated with DFP and 57
treated with DFX. BMI and Body Surface Area (BSA) were calculated from
anthropometric parameters available according to the protocol. Subcutaneous
adipose tissue (SAT) measurement was obtained by MRI (HIPPO FAT*)per-
forming a retrospective analysis of selected SPGR imagesof homologous axi-
al abdominal slices at baseline and follow up and evaluation of the SAT/Body
size ratio.
Results: Basal weight and BMI in the tree groups are indicated in Table 1. At
baseline 53/57 DFP patients were taking the considered therapy from > 6
months. The percentage of patients overweight or obese (BMI ≥ 25 Kg/m2) was
significantly higher in the DFP ( 40.5%) group than in both DFO (18.2%) and
DFX (16.1%) groups (P=0.013 and P=0.028, respectively). Due to technical
reasons the analysis of the ratio SAT/body size was carried out on 64 (40%)
patients (29 patients in DFO, 14 in DFP and 20 in DFX) and showed that at
baseline patients under DFP treatment had the highest ratio SAT/body size
(20.1±8.1) with respect to that observed in DFO (19.1±6.9) and in DFX
(19.1±6.7) groups but the difference among three groups was not statistically
significant. Table 1 shows also weight and BMI in the tree groups at follow up
examination. Apart from a significant increase in weight (P=0.011) in DFO
users, not other statistically significant differences at intra-treatment and inter-
treatment prospective comparisons were observed. Similarly, at follow up, the
changes in the ratio SAT/body were not of relevance among the three groups
of patients.
Summary / Conclusion: Although the differences in the previous chelation
treatments limit the applicability of our conclusions, the data at baseline sug-
gest that in clinical practice, DFP users had highest weight, BMI and ratio
SAT/body probably as a result of a steady and stable effect of the drug on
nutritional parameters. Differently from what observed in DFO users, the pro-
longed (18±3 months) treatment with DFP seemed not to be associated to a
further progressive increase in body weight, BMI and ratio SAT/body. Further
longitudinal studies are needed to better clarify these effects of DFP treatment
on naïve patients from the start of the therapy.
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B1825
LONGITUDINAL MRI AND SERUM FERRITIN MONITORING OF IRON
OVERLOAD IN CHRONICALLY TRANSFUSED CHILDREN WITH HEMO-
GLOBINOPATHIES 
V Brousse1*, M Aubard1, P Ou2, C Elie3, M de Montalembert1
1Pédiatrie Générale, 2Radiologie Pediatrique, 3Biostatistiques, Hôpital Univer-
sitaire Necker Enfants Malades, Paris, France

Background: Iron overload is an ineluctable complication in chronically trans-
fused children with hemoglobinopathies. Accurate assessment of iron overload
is therefore crucial to avoid iron related morbidity and mortality and to monitor
chelation therapy. Pediatric studies are scarse and have provided contradicto-
ry results regarding correlation between serum ferritin levels and MRI imaging.
Aims: We investigated longitudinally the relationships between ferritin levels
and hepatic and cardiac T2*MRI imaging in a cohort of chronically transfused
children receiving chelation therapy.
Methods: Data regarding chronically transfused children, 30 affected with sick-
le cell anaemia (SCA) and 7 with thalassaemia major (TM), were collected
between June 2005 and April 2010. Data included in particular annual numbers
and cumulated volumes of transfusion and blood withdrawal, calculated iron
intakes before first and before each annual MRI measurement, types and
dosages of chelation therapy, and mean ferritin levels in the semester preced-
ing MRI imaging. The same chelation protocol was applied in SCA and TM
patients and used deferasirox.
Results: Sex ratio, age, and median duration of transfusion programs (5 years
[2-14]) were comparable in both TM and SCA children. Median iron load
received by each child was 0.54 mg/kg/day [0.27 -0.74]. It was not significant-
ly different in SCA and TM patients (P=0.26). Median ferritin level in the whole
population was 1550 mg/L [184-6204] and differed significantly between SCA
(1917 mg/L [184-6204]) and TM patients (842 mg/L [266-5332]), P=0.002. A cor-
relation (rho=0.27, P<0.001) was found between iron load and ferritin level. 
Results of 73 hepatic T2*MRI were analysed. Severe hepatic iron overload
was found in 38.3% cases (7 TM, 21 SCA) and was more frequent in TM
patients when compared to SCA patients (P=0.037). A positive correlation was
found between serum ferritin level and hepatic iron overload (rho = 0.57,
P<0.001) in the whole population and in both SCA and TM groups. 55 cardiac
T2* MRI measurements were analysed. No cardiac overload was found in the
majority of cases. Iron overload was found moderate in 4 cases (5.4%) and
severe in 1 case (1.8%), regarding exclusively TM patients. There was no cor-
relation between serum ferritin levels and cardiac iron overload. Comparison
of trends of ferritin levels and hepatic MRI results were analysed in 37 cases.
In 19 cases trends were similar: the direction of changes of both ferritin and
hepatic overload was congruent. Among them, 7 showed both improvement in
ferritin levels and hepatic iron overload (3 TM, 4 SCA), 8 demonstrated aggra-
vated results (3 TM, 5 SCA) and 4 showed (4 SCA) stable trends for both
parameters. Conversely, opposite trends were observed in 3 cases, interest-
ingly only in SCA patients: ferritin levels increased whilst hepatic overload
decreased in one case, and the contrary in 2 cases. In all the other cases,
analysis of trends did not allow conclusion. Comparison of trends of ferritin lev-
els and cardiac MRI results were analysed in 19 cases. Similar trends were
found in 5 (26%) cases: in 2 cases of TM patients both trends decreased, in 3
cases trends were stable (2 SCA, 1 TM). Opposite trends (concerning exclu-
sively SCA patients) were observed in 5 cases (26%): In3, ferritin levels
increased whilst MRI measurement improved; in 2 cases ferritin level decreased
whilst MRI cardiac overload increased. In all the other cases, analysis of trends
did not allow conclusion.
Summary / Conclusion: This study shows that iron overload is not controlled
in all regularly transfused and chelated children with hemoglobinopathies.
These findings emphasize the importance of MRI imaging for iron load assess-
ment as ferritin trends may fault in both over or underestimating tissular iron
load. Our results indicate in particular that data drawn from TM cohorts may not
be extrapolated to SCA patients. This study argues for tailoring chelation ther-
apy according to MRI results and not ferritin results.

B1826
RELATIONSHIP BETWEEN QT DISPERSION, PRO-BNP, T-WAVE ALTER-
NANS, HEART RATE VARIABILITY AND BODY IRON BURDEN DETECTED
BY THE FERRITIN, HEART AND LIVER MRI IN ASYMPTOMATIC PATIENTS
WITH THALASSEMIA MAJOR
Z Karakas1*, S Celik2, Y Kıvanc3, B Kaya3, R Omeroglu 4
1Pediatric Hematology-Oncology, Istanbul University Istanbul Medicine Facul-
ty, Istanbul, 2Pediatric Allergy/Immunology, Uludag University Medical Faculty,
Bursa, 3Cardiology, 4Pediatric Cardiology, Istanbul University Istanbul Medi-
cine Faculty, Istanbul, Turkey

Background: The most important cause of mortality in patients is iron accu-
mulation. Cardiac complications due to iron overload is the major cause of
death in patients with thalassemia major. Increased QT dispersion and reduced
heart rate variability has been reported to be associated with ventricular arrhyth-
mias and sudden cardiac death.
Aims: Aim of the study is to evaulate the relationship between the non-inva-
sive methods (heart rate variability, QT dispersion, T-wave alternansproBNP)

that can be used to determine cardiac damage at early stagesand ferritin, heart
and liver iron overload in patients with thalassemia major. 
Methods: Thirty-one patients with thalassemia major, fifteen boys and sixteen
girls (12-37 years old) were included in the study. By calculating the difference
between the largest and the smallest corrected QT (QTc) on standard 12-lead
ECG, QTc dispersion (QTcd) was found respectively. Limit value for QTcd was
set as 50 ms. Automatically measured time-based heart rate variability param-
eters from 24-hour Holter recordings and serum ferritin values  of the pateints
were recorded. Heart and liver MRI was performed by 1.5 Tesla Philips device
considered as T2 *in the Department of Radiology, Istanbul Faculty of Medicine.
The iron overload indicators, ferritin levels, heart and liver MRI results,   were
compared with age, sex, heart rate variables (SDNN 24, SDANN1, SDNN1,
RMSDD, pNN50) QTc dispersion (QTcd) and pro-BNP values. Statistical analy-
sis was performed with SPSS program, Pearson’s correlation test.
Results: The mean ferritin level of the patients was 2033±1970 ng / dL. There
was not a correlation between cardiac and liver MRI. There was a significant
relation between ferritin levels and liver iron overload. Ferritin was not related
with cardiac iron detected by MRI with Pearson’s correlation test. Cardiac iron
overload was associated with age. In 3 patients with severe iron overload in the
heart (cardiac T2 * values   <10 ms), we found that the heart rate variables were
associated with age, gender, proBNP and ferritin. Corrected QT dispersion was
associated with age and ferritin (p <0.01). In 5 patients with moderate iron over-
load in the heart (cardiac T2 * values   10-20 ms), heart rate variables associat-
ed with age; corrected QT dispersion associated with ProBNP, and Liver MRI
associated with ferritin and Aver HR (p <0.01). In 23 patients without iron over-
load in the heart (MRI T2 * values  > 20 ms), Liver MRI was associated with fer-
ritin. In 9 patients with hepatic iron < 5 mg, ferritin was associated with QTc,
proBNP, TWA. Cardiac MRI was also associated with pNN50 and RMSDD
(P<0.01). In 16 patients with liver MRI 5-20 mg; Cardiac MRI associated with
age, LIC associated with ferritin (p <0.01). In 6 patients with severe liver iron
overload (LIC> 20 mg), ProBNP was associated with Aver HR (p <0.05). LIC
was assoociated with age. Cardiac iron overload was associated with sex (p
<0.05).
Summary / Conclusion: Although ferritin shows the liver iron load, it is not
enough to assess cardiac state. Cardiac iron overload may seen in patients with
low ferritin levels. In patients without any cardiac symptoms, to predict the risks
of lethal arrhythmias, sudden cardiac death and heart failure due to iron toxic-
ity, should be performed liver MRI, pro-BNP, QTc dispersion and HRV at regu-
lar intervals without considering ferritin levels. 

B1827
STUDY OF THE ALTERATIONS OF PLATELET FUNCTIONS IN CHILDREN
AND ADOLESCENTS WITH IRON DEFICIENCY ANEMIA AND RESPONSE
TO THERAPY
G Mokhatar1, W Ibrahim1*, N Kassim2, E Ragab1, A Saad2, H Raheem1
1Pediatrics, 2Clinical Pathology, Faculty of Medicine Ain Shams University,
Cairo, Egypt

Background: Iron deficiency anemia (IDA) is the commonest type of malnu-
trition. Several changes in platelets in IDA have been reported, so, a relation-
ship between iron metabolism and thrombopoiesis should be considered.
Aims: to study the alterations of platelet functions in patients with IDA by
assessment of platelet aggregation with collagen, ADP and ristocetin and by
measuring platelet function analyzer (PFA-100) closure time together with the
effect of iron therapy on the same tests.
Methods: A case control study was conducted in Ain Shams University Chil-
dren’s hospital in the period from June 2011 to June 2012 including 20 patients
with confirmed IDAand 20 healthy age and sex matched control. Their ages
ranges between 2-18 years.Patientswith coexisting chronic disease,decom-
pensated severe IDA, thrombocytopenia and inherited platelet function defect
were excluded. All patients and control were subjected to history takingwith
emphasis on socioeconomic standard according to Park classification, Dietet-
ic history of iron intake with Food frequency questionnaire and Diet Analysis Pro-
gram1995; Symptoms suggestive of anemia, history of blood transfusion, his-
tory of bleeding tendency and drug history.Laboratory analysis included com-
plete blood count to assess the erythrocyte indices( Hb, MCV, MCH, MCHC,
RDW) and platelet parameters including(count ,size anddistribution width),
assessment of iron status by measuring serum iron, total iron binding capaci-
ty and ferritin, assessment of platelet functions by PFA-100 closure time and
platelet aggregation with collagen, ADP and ristocetin. Patients with IDA were
treated by oral iron therapy 6mg/kg/day of ferrous sulphate for 12 weeks. Post
therapeutic assessment of patients clinical improvement including bleeding,
and laboratory iron status,erythrocyte indices , platelet functions after 48 hours
of discontinuation of oral iron therapy.
Results: Mean age of IDA patients was 5.7±4.2 years compared 7.6±4years
in control group (P>0.05). Bleeding manifestations were more common in
patients group. One patient was diagnosed as Glanzmannthrombasthenia and
excluded from statistical analysis. Mean PFA-100 closure times (with epineph-
rine) were significantly longer in patients(179.1±86.4sec)compared to control
group(115±28.5sec)(P <0.05). Platelet aggregation by ADP(38.1±22.2%), epi-
nephrine(19.7±14.2%) and ristocetin(58.8±21.4%)were significantly reduced
in patients compared to control (62.7±6.2, 63.3±6.9, 73.8±8.3 respectively)
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(P<0.001). After treatment all hemoglobin parameters and iron profiles were
improved, platelet aggregation tests induced by ADP(64.78±18.25%), and epi-
nephrine(55.47±24%) were significantly increased in patients with IDAcom-
pared to before treatment(39.44±21.85%, 20.33±14.58%)(P<0.001).PFA
100closure time as well showed significant decreased after treat-
ment(118.4±27.242) compared to before treatment(186.2±90.35) (P<0.05). A
negative correlation between platelet aggregation induced by ADP and mean
values of serum ferritin before treatment (r=0.042, P<0.05) and)was detected. 
Summary / Conclusion: A mutual effect is considered between iron deficien-
cy and platelet functions. Sublte bleeding manifestations can occur in patients
with IDA with delay in platelet aggregation and prolongation in PFA-100 closure
timeswhich can be reversed by iron therapy.Iron containing enzymes of the
platelets including cycloxygenase and lipoxygenase might play a role.

B1828
SUCCESSFUL CHELATION THERAPY WITH THE COMBINATION OF
DEFERASIROX AND DEFERIPRONE (3 PATIENTS) AND DEFEROXAMINE
AND DEFERASIROX (2 PATIENTS).
Si de la Iglesia1, A Herrera2, B Arrizabalaga3*, G Nuñez4, M Orero5, I Amari-
ka3, A Villegas6, 7
1Hematologia, Hospital Dr. Negrin, Las Palmas de Gran Canarias, 2Hematolo-
gia, Hospital Virgen del Rocio, Sevilla, 3Hospital Universitario de Cruces, Bara-
caldo, 4Hematologia, Hospital Virgen del Puerto, Plasencia, 5Hematologia,
Hospital General Universitario, Valencia, 6Hematologia, Hospital Clinico San
Carlos, 7Spanish Group of Erthropathology, Madrid, Spain

Background: Iron overload occurs commonly in patients with congenital ane-
mias mainly as a result of the frequent blood transfusions. Without adequate
iron chelation therapy, almost all patients will accumulate iron levels that are
toxic to the heart, liver and endocrine glands.
Deferoxamine (DFO) has been the standard of care for transfusional iron over-
load for more than 40 years, although subcutaneous infusion negatively affects
patient compliance. The oral iron chelators, deferiprone (DFP) and deferasirox
(DFX) are effective in reducing iron burden, while at the same time they improve
compliance and patients´quality of life. 
Extensive long-term experience has shown that combined chelation with DFP
and DFO improves cardiac function and reduces cardiac mortality. However,
there are very limited data in the literature for effective combinations of two oral
chelators. Two chelators can be used either sequentially (on different days) or
in combination (both given on the same day). 
Aims: To evaluate combined therapy with more than one chelator in 5 patients
with congenital anemias transfusion-dependent and refractory severe iron over-
load. 
Methods: Demographic data, diagnosis, prior chelation therapy, combined
chelation regimens and results are listed in Table I.
Refractory iron overload was defined if ferritin levels>2000 ng/mL and/or Liver
Iron Concentration (LIC) > 10 mg/g and/or cardiac T2*<20 mseg.
Results: Efficacy: After a media time of 11 month treatment  of combined ther-
apy (4-16m), ferritine level had decreased in 4 patients, from a media value of
6196 ng/mL (2600-11948) to 2808 ng/mL (1872-5360) (see Table 1).
Security: All combination regimens were very well tolerated and no kidney func-
tion alterations, arthralgias, skin reactions, neutropenias, gastrointestinal
adverse effects or other safety problems were documented in none of the 5
patients. The adverse effects disappearance is probably related to the lower
necessary dose of each chelator drug when prescribing it combined with oth-
er chelator drug. Patients compliance was excellent.

Summary / Conclusion: The use of combination therapies for overcoming
toxicity and improving efficacy over the use of single agents has been estab
lished in several patiens. The combination regimen was very well tolerated and
no adverse events were documented. Our patients were treated with two drugs
simultaneously or in a daily alternating regimen and the combination was
always very efficacious and very safe for all the patients. Larger studies are
needed to know if dual-chela tor therapy at different schedules, may improve
compliance and enhance iron removal if an additive or synergistic effect occurs.

B1829
PREGNANCY AND SICKLE CELL DISEASE: A SINGLE GREEK CENTER
EXPERIENCE
E Vlachaki1*, S Hissan2, S Theodoridou2, E Vetsiou3, A Mamopoulos4, N
Sousos1, I Onoufriadis1, N Neocleous2, P Klonizakis1, N Gombakis2, P Boura1
1Second Department of Internal Medicine, 2Haemoglobinopathy Unit, 3Second
Depattment of Internal Medicine, 4Third Department of Obstetrics and Gynae-
cology, Hippokration Hospital of Thessaloniki, Thessaloniki, Greece

Background: Pregnancy in women with sickle cell disease is considered to be
a challenging condition. Pain crises become more frequent during pregnancy,
particularly in the third trimester. A pregnant woman with sickle cell disease is
more likely to have a miscarriage, preterm labor or a low-birth-weight baby.
Aims: In the present retrospective study we report on the pregnancy course
and outcome in women with sickle cell disease being treated in our hospital.
Methods: A retrospective study of the medical records from 74 sickle cell
women older than 18 years ( 57 Hb S-Beta and 17 Hb SS) revealed 25 preg-
nancies characterized by 12 Hb S-Beta and 3 Hb SS haemoglobinopathy. The
course and outcome of pregnancy including pain episodes and transfusions,
the types of labor and delivery as well as the clinical characteristics of the
neonates were evaluated. 
Results: All the women were in a month scheduled come to our unit for exams
during pregnancy. None of them received hydroxyurea for six months before
pregnancy. Overall, in twelve Hb S-Beta haemoglobinopathy women with a
maternal age between 24-36 years old, we recorded sixteen successful preg-
nancies and five spontaneous abortions. Conception was spontaneous in all
pregnancies. All but one woman (91%) suffered from more than one pain
episodes during pregnancy, were hospitalized, received analgesics therapy
and were transfused when their haemoglobin level dropped to 7-8 gr/dl. Five
women (41,6%) gave birth by Caesarean section. The weight of the neonates
was between 2600-3200 gr. Only one neonate was pre-term due to premature
rupture of membranes. Among three Hb SS haemoglobinopathy women with
a maternal age between 32-36 years old, we recorded four successful preg-
nancies. Only one woman experienced pain episodes, hospitalized and
received transfusion during pregnancy. Conception was also spontaneous. The
average weight of the neonates was normal.
Summary / Conclusion: Our study suggests that pregnancy is safe and usu-
ally has a favorable outcome under close monitoring. The interesting in our
study is that the women with HbS-Beta haemoglobinopathy present more com-
plications during pregnancy than the Hb SS women despite the fact that Hb SS
type is the most severe disease. The small sample size in the current study pre-
cludes any definitive conclusions. 

B1830
FACTORS AFFECTING ANEMIA IN NORTHEAST THAI VEGANS
P Sanchaisuriya1*, K Sanchaisuriya2, K Wongprachum2, F Schelp1
1Department of Nutrition, Faculty of Public Health, Khon Kaen University, 2Cen-
tre for Research and Development of Medical Diagnostic Laboratories, Facul-
ty of Associated Medical Sciences, KhonKaen University, Khon Kaen, Thailand

Background: Practicing vegan lifestyle for a long time may increase the risk
of anemia due to micronutrient deficiencies, especially vitamin B12 deficiency
and iron deficiency (ID). 
Aims: To investigate factors attributed to anemia among northeast-Thai veg-
ans. 
Methods: A cross-sectional study was conducted at a vegan community in
northeast Thailand. A total of 260 vegans (121 males and 139 females within
the age range from 5 to 85 years) participated. The duration of practicing a veg-
an lifestyle varied from 3 months for young children to more than 30 years for
the elderly. All participants were healthy based on their physical appearance
and self-report. Informed consent was obtained from all participants including
the guardians of all children and adolescents aged below 18 years. Hemoglo-
bin (Hb) concentration and red blood cell (RBC) parameters were measured
using an automated blood cell counter. Serum ferritin (SF) and vitamin B12 lev-
els were determined by chemiluminescent immunoassay. Thalassemia and
hemoglobinopathies were identified using standard methods including DNA
analysis for a-thalassemia. 
Results: Based on the WHO criteria adjusted for age and sex, 140 out of 260
(53.9%) vegans were anemic, 62 (23.9%) had ID (SF < 15 ng/ml), and 117
(45%) had vitamin B12deficiency (B12 < 160 pg/ml). Thalassemia and hemo-
globinopathies were detected in 51.2 % of participants. Calculating the propor-
tions by age revealed that 36.7% of adolescents (age 13-19 years) and 36.2%
of reproductive age participants (age 20-45 years) had ID. The proportions of
vitamin B12 deficiency of 54.4% and 50% in adolescents (age 13-19 years) and
reproductive age (age 20-45 years) were significantly higher than in the other
age groups. The highest proportion of anemia of 73.7% was found in the eld-
erly (age > 60 years), and 35.7% of them had anemia of unknown causes.
Based on a multiple logistic regression analysis, factors affecting anemia
among vegans included age, sex, ID and thalassemia. No significant associa-
tion was obtained for vitamin B12 status and the duration of practicing a veg-
an lifestyle.
Summary / Conclusion: Adolescents and reproductive age vegans are most
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vulnerable not only ID but also vitamin B12 deficiency. Though participants
were apparently healthy at the time of investigation, iron and vitamin B12 sup-
plementation as well as modification of food consumption patterns might be nec-
essary to prevent the adverse clinical outcomes due to a long term negative bal-
ance of iron and vitamin B12 status. 

B1831
RENAL DYSFUNCTION MONITORING IN ADULT BETA-THALASSEMIC
PATIENTS
C Grazia1, S Giudice1, R Rosso1, B Ximenes1, R Meli1, C Conticello1*, F Di Rai-
mondo1
1Division of Hematology,, University of Catania, Catania, catania, Italy

Background: Iron deposition and organ failure are the most important cause
of mortality and morbidity in patients with beta-thalassemia. While cardiovas-
cular and liver damage have been frequently described, little is known about
renal involvement in patients with beta-thalassemia. The main underlying cause
of renal damage are chronic anemia, iron overload and chelating therapies.
Aims: The aim of this study is to evaluate renal dysfunction in adult beta-tha-
lassemic patients with different chelating treatment.
Methods: We described the glomerular and tubular function of 64 adult beta-
thalassemia (βT) patients (13 βT major, βT-M, and 51 βT intermediate, βT-I) in
comparison with age matched healthy control group (25). For each patients and
healthy control urinary samples were collected and analyzed (three times
monthly) for protein, urine osmolality, urobilinogen, hemoglobin and NAG activ-
ity, whilst blood samples were analyzed for complete blood count, blood urea
nitrogen, serum creatinine, electrolytes uric acid, albumin, total cholesterol, cal-
cium/phosphate ratio (C/P), beta2-microglobulin, and ferritin. Patients were
divided into 5 groups depending on the chelating therapy they received: group
I with deferoxamine (DFO) and deferiprone (P) chelation (n=7, 2 βT-M and 5
βT-I), group II with deferasirox (E) chelation (n=20, 8 βT-M and 12 βT-I), group
III with DFO chelation (n=11, 1 βT-M and 10 βT-I), group IV with P chelation
(n=5, 2 βT-M and 3 βT-I) and group V without any chelation therapy. The
patients included in the study had either tubular dysfunction or glomerular dys-
function.
Results: Data demonstrated that glomerular renal dysfunction is a common
complication (52%) of βT-M and βT-I, independently from the chelation thera-
py. Moreover, renal tubular dysfunction represents the majority of renal dam-
age and NAG activity evaluation allows to detect early renal tubular damage
since the alteration of its activity precedes other markers of renal damage.
Noteworthy, tubular injure depends on chelating therapy: patients receiving
DFO and deferiprone (43%) or deferoxamine alone (36%) are less damaged
than patients receiving deferasirox (75%) or deferiprone (80%) alone.
Summary / Conclusion: Renal tubular dysfunction represents the majority of
renal damage in thalassemic patients and the monitoring of this renal dysfunc-
tion my be made by NAG activity evaluation since the alteration of NAG activ-
ity precedes other markers of renal damage.

B1832
MEDICAL RADIATION EXPOSURE IN SICKLE CELL DISEASE PATIENTS
WITH FREQUENT HOSPITAL ATTENDANCE FOR PAINFUL CRISES
J O’Nions1, G Cho1*
1Haematology, Central Middlesex Hospital, North West London Hospitals NHS
Trust, London, United Kingdom

Background: Patients with Sickle cell disease (SCD) experience frequent
episodes of painful vaso-occlusive crises, often requiring emergency depart-
ment (ED) attendance, involving radiographic imaging such as chest x-rays
(CXR), skeletal x-rays and CT scans. Many SCD patients frequently attending
our ED are young adults. Due to the increased risk of malignancy from med-
ical radiation exposure, we analysed the numbers of radiographic studies per-
formed and the resulting radiation exposure in this group. To our knowledge,
this is the first such study in adults with SCD.
Aims: We evaluated the number of ED attendances and radiographic studies
performed for young adult SCD patients, assessing radiation exposure and
investigating strategies to minimise this.
Methods: We reviewed the electronic patient records for 11 adult SCD patients
who frequently attend ED for painful crises. We determined the number of hos-
pital admissions and number and type of radiographic studies performed per
patient from 2007 to January 2013. We analysed the maximum numbers of
studies performed in 1 or 12 months per patient and calculated the average rate
of CXR exposure to allow comparison despite different follow-up durations. We
also calculated the total radiation dose received.
Results: 11 patients were evaluated, aged 19-37 years (mean 25), with 840-
2112 days follow-up (mean 1703 days). 62.5% patients were female and 37.5%
male, 73% patients had HbSS SCD, 18% HbSC and 9% HbS/beta-tha-
lasseamia. Hospital admissions during the study period ranged from 11-42
(mean 22), with a maximum of 18 in any 12 month period. A total of 377 radi-
ographic studies were performed in the study period (range 13-64 per patient);
most commonly CXRs, totalling 304 (mean 27.6 per patient, range of 8-58). Oth-
er studies included AXRs (6) and skeletal films (65), including spinal, hip, shoul-

der and extremity. The highest numbers of CXRs for one patient in a 1 and 12
month period were 6 (mean 3.1) and 31 (mean 11.5) respectively. This corre-
sponded to an average CXR rate of 6.2 per year (range 1.6-13.1) and 0.5 per
month (range 0.13-1.1), giving an exposure rate of 0.124 mSv per year (range
0.032 - 0.262). The maximum radiation dose received by one patient from plain
x-ray studies was 0.62mSv in a year (0.12 mSv in a month). The average total
exposure over the study period was 0.55mSv (range 0.16-1.16). We extrapo-
lated the expected CXR and radiation exposure over 10 years as 62 CXRs and
6.2mSv per patient.
Summary / Conclusion: Patients with SCD who experience frequent painful
crises are exposed to increased medical radiation , particularly from CXRs.
Many of these patients are young adults and females, and iatrogenic risk of
malignancy is increased in this population therefore it’s essential to limit this
exposure. If imaging continues at the current average rate, patients will be
exposed to >6mSv in 10 years from CXRs alone (approximately 1 CT scan).
Currently, there are no set criteria for appropriate imaging requesting. Princi-
ples such as reviewing recent imaging, only requesting CXRs in the presence
of chest signs, symptoms or fever and carefully considering the indication for
skeletal imaging (rarely of diagnostic benefit in early sickle bone complications)
could help reduce radiation exposure but can be easily forgotten in a busy ED.

B1833
CHALLENGES AND IMPACT OF INTRODUCING AN INTEGRATED CLINI-
CAL PATHWAY AT THALASSEMIA CENTRE – DUBAI
K Belhoul 1, S Darwazeh1, M Bakir1*, L Saldanha1
1Thalassemia centre , Dubai Health Authority , Dubai, United Arab Emirates

Background: Dubai thalassemia centre was established in 1995 to meet the
increasing needs of patients with β-Thalassemia major in UAE. In May 2010
Thalassemia centre has developed the first integrated clinical pathway (ICP) to
standardize care and to facilitate the use of guidelines. The authors believe that
this is the first report of such an occurrence.
Aims: To describe the challenges and the impact of introducing an ICP to guide
the care of the chronically transfused β-Thalassemia major patients.
Methods: We began in January 2010 with a team being created to investigate
and adapt a methodology that meets the specific needs of the centre. Series
of educational and orientation sessions involving nurses and physicians were
held. Chronic blood transfusion program was selected being high volume, high
risk and high cost process. The chosen process of care was reviewed against
the guidelines. The various aspects in the process that were challenging and
needed improvement or monitoring were included. Patients’ education and
medication compliance monitoring were thoroughly stressed throughout the
pathway. Prior to pathway implementation, staff roles were clearly defined and
both physicians and nurses took part in the process. The pathway was finally
implemented in May 2010 and was evaluated through variance analysis,
patients’ satisfaction, patients’ awareness and staff’s satisfaction. Variance
analysis was the tool used to monitor variation in chronic care management.
The data from 2010 through 2012 was analyzed.
Results: The ICP introduction was met with physician resistance. The format
had to be acceptable to physicians and nurses and good enough to be used
as permanent medical record. Another major challenge was developing a vari-
ance reporting tool that identifies appropriate variances and that is easy to
understand and complete by the staff. Upon implementation, we were chal-
lenged by the huge number of variances being reported without knowing what
level of variance is meaningful to our practice. We couldn’t find a leading prac-
tice to help defining thresholds or ranges so we tweaked these ranges as appro-
priate to support proper analysis and decision-making. A variance of 3% or less
occurrence was considered minor, while an occurrence of 15% or more was
considered significant. Monthly analysis of variances was time consuming and
not useful, so we decided to perform annual analysis. Patients’ visits guided by
the ICP went from 3171 in 2010 to 5639 in 2012. Significant variances with
occurrence rate of 15% or more declined from 76.9% in 2010 to 16.8% in 2012.
Reduction in significant variances occurrence was considered as an indicator
of a more uniform care provision. Patients’ satisfaction data in 2012 showed sig-
nificant improvement in patients’ satisfaction with counseling sessions and with
the time spent with health care provider when compared to 2010; from 68% to
92% and from 87 % to 98% respectively. Patients’ awareness of the disease
and its complications has improved from 85% in 2010 to 95 % 2012. Staffs’ sat-
isfaction survey conducted at the end of 2010 revealed 98% satisfaction with
the ICP.
Summary / Conclusion: This report has provided evidence that introducing an
ICP to guide the care of β-Thalassemia major patients undergoing chronic
blood transfusion may improve the quality of care and patient’s satisfaction.
Analyzing the impact of the ICP on patients’ clinical outcomes is yet to be stud-
ies as well as discovering the root causes for the repeatable elements that lead
to positive variances.
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B1834
PARTNER TESTING FOR PREGNANT WOMEN AT RISK AND PRE-NATAL
DIAGNOSIS OF SICKLE CELL DISEASE. A SINGLE CENTRE 5 YEAR
EXPERIENCE.
T Ahmed1*, S Patel1, I Khan1, R Nzouakou1, D Tsitsikas1, R Amos1
1Haematology, Homerton University Hospital NHS Foundation Trust, London,
United Kingdom

Background: Pregnant women suffering of sickle cell disease (SCD) or are
carriers of the HbS gene or other haemoglobin variants that combined with HbS
can give rise to the sickle cell phenotype, are at risk of having a child affected
by SCD if their partner is also affected in a similar way. It is therefore essential
for partners of such women to be tested. Despite this, the number of partners
testd remains unsatisfactory. Pre-natal diagnosis (PND) can help couples
decide the future of the pregnancy but the decision to proceed with it depends
on the ethical, cultural and social background of the family.
Aims: To assess the level of paternal testing in pregnancies where the moth-
er is at risk of having a child with SCD and proportion of “at risk” pregnancies
proceeding to PND in a London area with high prevalence of SCD..
Methods: Retrospective analysis of maternity data at Homerton University
Hospital over a five year period (2007-2012).
Results: There was a mean of 5536 bookings / year (range 5036 – 5909)
(table). The mean number of women at risk every year was 445 (8%). The
number of partners tested improved over the years but remains less than 50%:
Only 49 partners of the 400 women-carriers (12%) were tested in 2007-2008
but this figure picked in 2010-2011 at 229 partners of 492 women-carriers
(46.5%) and the latest from 2011-2012 was 186 partners of 417 women-carri-
ers (44.6%). The pregnancies “at risk” identified after partner testing ranged
from 16% to 24.3%. No prenatal diagnosis (PND) was attempted in 2007-2008.
Subsequently more “at risk” pregnancies as identified after partner testing
underwent PND with a peak of 36% in 2008-2009. The number of terminations
of pregnancy (TOP) after PND ranged from 0 to 25%. The number of affected
children as identified by PND ranged from 17% to 50%.
Summary / Conclusion: We find a relatively stable number of bookings / year
in our institution with a stable number of women who are at risk of having an
offspring affected by SCD (7.1 – 9.1%, mean 8%). Even though the number of
partners tested in recent years has increased, it remains below the UK aver-
age as less than half of partners are tested. Several social, cultural or religious
factors may hinder the process but a more rigorous approach in identifying
partners and pursuing their timely testing is essential. An increasing number of
couples at risk seek PND.

B1835
STUDY OF THE RENAL FUNCTIONS IN BETA (Β)-THALASSEMIA (Β-THA-
LASSEMIA MAJOR, Β-THALASSEMIA INTERMEDIA AND Β–THA-
LASSEMIA MINOR) AND COMPARISON WITH THE TOTAL ANTIOXIDANT
CAPACITY 
E UZUN1, Y IŞIK-BALCI2*, S YÜKSEL3, H AYBEK4, B AKDAĞ5
1Department of Pediatrics, 2Department of Pediatric Hematology, 3Department
of Pediatric Nephrology, 4Department of Biochemistry, 5Department of Biosta-
tistics, Pamukkale University, Faculty of Medicine, Denizli, Turkey

Background: Beta-Thalassemia is a chronic disorder, characterized with
defective hemoglobin synthesis and ineffective erythropoiesis, causing micro-
cytic anemia. It is divided into three groups; thalassemia major (TM), tha-
lassemia intermedia (TI) and thalassemia minor. The iron that accumulates in
beta-thalassemia as a result of the increased iron absorption in the intestines,
hemolysis and erythrocyte transfusions causes functional impairment in the
liver, pancreas, and heart, as well as in the kidneys, particularly in the proxi-
mal tubules, and results in alterations in the concentrations of some substances
in the urine and blood. Although the pathological effects on the organs includ-
ing heart, endocrine glands and liver have been focused on till now, there are
a limited number of studies concerning the kidneys, which are important organs
of the body.
Aims: The aim of this study was to measure the renal functions and the antiox-
idant system established in the body against the oxidant substances in the β-
thalassemia group and the healthy control group, and to compare the similar-
ities and differences of the groups.
Methods: The study enrolled total 49 transfusion-dependent TM patients (23
boys, 26 girls), 18 TI patients (11 boys, 7 girls), and 51 thalassemia minor
patients (28 boys, 23 girls), aged between 4-17 years. The control group con-
sisted of age and sex matched 51 healthy individuals (29 boys, 22 girls).
Informed consent form was obtained from the parents. Blood and urine sam-
ples were collected and hemogram parameters were studied, sodium, potas-
sium, magnesium, phosphorus, uric acid, protein and creatinine were meas-
ured in serum and centrifuged urine samples; in addition, total antioxidant
capacity (TAOC), cystatin-C were studied in serum samples, and retinol bind-
ing protein (RBP), α-1 microglobulin (α-1MG) and β-2 microglobulin (β-2MG)
were studied in urine samples. The tubular reabsorption and excretion was
calculated from the results obtained, and the glomerular filtration rate (GFR)
was calculated using the Shwartz formula.
Results: FENa values in TM and TI groups were found higher compared with

the thalassemia minor and the control groups. No differences were found
between the groups in the urinary potassium excretion (FEK), urinary magne-
sium excretion (FEMg) and the tubular phosphorus re-absorption (TPR). The
uric acid-GFR values were significantly higher in the TM group, compared to
the thalassemia minor and control groups. RBP was significantly higher in the
TM group compared to the control group, while the urinary β-2MG was signif-
icantly higher in the TM group compared to the thalassemia minor and the con-
trol groups. No differences was found between the groups in GFR, while the
mean values of cystatin-C were similar in the thalassemia minor and control
groups and in TM and TI groups respectively, and the values of TM and TI were
higher compared to the other two groups. The urinary protein/creatinine ratio
was found higher in the TI and TM groups. Additionally, a negative correlation
between TAOC and FENa, and a positive correlation between ferritin and FENa
was found. There was a negative correlation between α-1MG and TAOC, while
there was a positive correlation between α-1MG and ferritin. Negative correla-
tion was found between cystatin-C ,ferritin and TAOC.
Summary / Conclusion: In conclusion, both tubular and glomerular function-
al renal impairments can be found in varying levels in all three β-thalassemia
groups. FENa can be considered as a marker of the tubular function in all the
β-thalassemia types, uric acid-GFR value as an indicator of early tubulopathy
in TM and TI, α-1MG and β-2MG as parameters strongly related with the oxida-
tive damage with ferritin in TM and TI; and RBP can be considered as a param-
eter indicating the relation of the tubular functions with iron accumulation. How-
ever, TPR and GFR may not be good markers. Cystatin-C can be used as a
perfect marker of the glomerular functions in all the β-thalassemia types. Uri-
nary protein/creatinine ratio can be used to show the relation between the
glomerular function and the iron accumulation in the TM and TI groups. Addi-
tionally, we have the opinion that studies in molecular levels could provide
important data.

B1836
EVALUATION OF IMMUNE STATUS IN IRON DEFICIENCY ANEMIA
S Daghbashyan1, V Khachatryan2*, K Israelyan3, A Pepanyan3
1Chef of Haematology Center, 2 Outpatient department, 3Department of Sci-
ence, Center of Haematology, Yerevan, Armenia

Background: Zinc and iron deficiency significantly disturbs the structural and
functional state of erythrocytes as well as of immunocompetent cells. In the
recent years, a special significance is attached to the role of microelements sta-
tus as a regulator of immunologic homeostasis. Development of iron deficien-
cy aggravated with zinc insufficiency (critical level in serum equal to 12mmol/l)
brings to deep disorders of immune system, cellular and humoral links of immu-
nity with development of secondary immunodeficiency. It is well known that the
iron and zinc disbalance  regulates the activity of T and B-lymphocytes. In the
process of proliferation and differentiation of lymphocytes the zinc containing
enzyme ecto-5’-nucleotidase (e5N, CD73) takes part.
Aims: The aim of the research was to study the changes of immunoregulato-
ry protective system in iron deficiency anemia aggravated by zinc insufficien-
cy. 
Methods: The research group consisted of female patients aged from 20 to 55
years. The average age of the patients was 37, 0 ±1, 65 years. The analysis
was conducted between the control and two groups of patients with iron defi-
ciency anemia with various degrees of zinc insufficiency (in group 1 the con-
tent of zinc in blood serum was <12mmol/l, in group 2 - >12mmol/l).
Results: We have found out a significant decrease in the e5N activity in mem-
brane lymphocytes in group 2 patients (Zn<12mmol/l). It should be also noted,
that acute decrease of immune index CD4/CD8 is typical for these patients. 
The obtained results demonstrate presence of a positive correlation between

T-cellular immunosuppression and activity of e5N (CD73) in case of develop-
ment of iron deficiency anemia and zinc insufficiency.
Summary / Conclusion: New possible ways of regulation of ineffective ery-
thropoiesis in iron deficiency anemia are discussed. 

B1837
HIDDEN VITAMIN B12 DEFICIENCY
R Hasanato1*
1Clinical Biochemistry, Department of Pathology, King Khalid University Hos-
pital, King Saud University, RIYADH, Saudi Arabia

Background: Mild to moderate vitamin B12 (Cobalamin) deficiency is common
due to inadequate intake of animal products, gastro-intestinal disorders (includ-
ing inefficient digestion, parietal cell disorders), systemic comorbidities such as
autoimmune diseases, and medications including proton-pump inhibitors and
metformin. In most cases, hematological values are not affected due to the wide
range of normal values and to the presence of other hematological disorders
such as thalassemia trait and co-existence of iron deficiency which prevent
increase in MCV values beyond normal range. In most cases, patients suffer
from vague, non-specific neurological and/or psychiatric symptoms such as
fatigue and mode disturbance. For all of these reasons, vitamin B12 deficien-
cy is commonly overlooked and the diagnosis is missed or delayed
Aims: The aim of this retrospective study was to find the prevalence of hidden
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Vitamin B12 deficiency among patients with normal hematological finding
Methods: We reviewed Vitamin B12 results that were tested from 1st of Janu-
ary to the 30th of December 2012. The total number cases was 2698 patient
Results: we found 3 cases with severe B12 deficiency and megaloblastic ane-
mia (B12 < 22 pmol/l), 380 patients (14%) with moderate B12 deficiency (B12
=45-140 pmol /l), and 2315 with normal or elevated B12 (145-1400 pmol/l). We
compared B12 level, Hb and MCV between the 380 patients with Vitamin B12
deficiency (B12 45-140 pmol/l) 124 males and 256 females, aged 36.01±18.1
years and 418 patients with normal Vitamin B12 level ( 200-400 pmol/l),157
males and 261 females, aged 39.7 ±22 years. There was no difference in Hb
or MCV between the two groups. However, there was a significant difference
in Vitamin B12 values, 111.32±19.72 pmol/l versus 273.39±54.05 pmol/l.
Despite normal Hb and MCV values in both groups, the difference in B12 lev-
el was significant, indicating that vitamin B12 deficiency may exist despite nor-
mal hematological parameters. 
Summary / Conclusion: Moderate B12 deficiency is common without hema-
tological; manifestations. Diagnosis is commonly missed or delayed. There-
fore due to lack of awareness and clear symptoms and signs., physician needs
to be aware of hidden B12 deficiency

B1838
PREVALENCE OF 25-HYDROXYVITAMIN D DEFICIENCY IN KOREAN
PATIENTS WITH ANEMIA
E Yoo1, H Cho1*
1Department of Laboratory Medicine, Konyang University Hospital, Daejeon,
Korea, Republic Of

Background: Vitamin D deficiency is a very common health problem in Korea.
Vitamin D is suggested to play an important role in non-skeletal functions,
including cellular proliferation and differentiation, muscle function, immunity,
and erythropoiesis. Recent studies have reported that vitamin D deficiency is
associated with anemias of iron deficiency (IDA), chronic disease (ACD), and
inflammation.
Aims: This study investigated the prevalence of vitamin D deficiency in Kore-
an anemia patients and analyzed the association between vitamin D status
and specific anemia subtypes.
Methods: We included 200 anemic patients (median 66 years, range 19~91
years) and 300 nonanemic controls (median 65 years, range 23~91 years).
Anemia was defined according to WHO criteria. Serum 25-hydroxyvitamin D
[25(OH)D] was measured using electrochemiluminescence immunoassay. Defi-
ciency of 25(OH)D was defined as <20 ng/mL and severe deficiency was
defined as <10 ng/mL. We compared serum 25(OH)D levels based on the pres-
ence and subtypes of anemia.
Results: There was 90% (179/200) and 87% (262/300) 25(OH)D deficiency in
the anemic (median Hb, 9.7 g/dL) and nonanemic groups (median Hb 13.8,
g/dL), respectively. Severe 25(OH)D deficiency was significantly higher in the
anemic group than in the nonanemic group [43% (85/200) vs. 13.7% (41/300),
P<0.0001]. The odds ratio for severe 25(OH)D deficiency in anemic patients
was 4.67 (95% confidence interval, CI 3.03–7.20, P<0.0001). The 25(OH)D
deficiency prevalence was not different between IDA and ACD groups. Howev-
er, severe 25(OH)D deficiency was significantly higher in the ACD group than
in the IDA group [50.8% (61/120) vs. 34.3% (24/70), P=0.03].
Summary / Conclusion: This study demonstrated that severe vitamin D defi-
ciency is associated with anemia in Korea. Although vitamin D deficiency is also
very common in nonanemic Koreans, anemia is related to a poor vitamin D-defi-
cient status. Multiple factors, including poor nutritional status and the potential
roles of vitamin D in inflammation and erythropoiesis may be considered.

B1839
ORAL IRON CHELATION ENHANCES PYRIDOXINE EFFECT IN ONE
PATIENT WITH INHERITED SIDEROBLASTIC ANEMIA
A Aly1*, H AlZubaidi2, E Al Zaabi1
1Pathology & Medical Laboratory Department, 2Internal Medicine/Hematology
Oncology, Mafraq Hospital / UAE, Abu Dhabi, United Arab Emirates

Background: Inherited Sideroblastic anaemia is a rare disease, characterized
by decreased haem synthesis and mitochondrial iron overload, which are diag-
nosed by the presence of ringed sideroblasts in the bone marrow aspirate.
Aims: In our study we aim to evaluate the effect and safety of oral iron chela-
tion in lowering the ferritin level and improving the response to pyridoxine treat-
ment in a case of inherited sideroblastic anemia
Methods: Serum ferritin , Hb ,LFT,creatinine & urine protein were done as
baseline and every month after initiation of oral iron chelation with deferasirox
along with pyridoxine treatment for one year..The starting deferasirox dose was
10 or 20 mg/kg per day depending on baseline iron burden. Dose adjustments
were permitted based on serum ferritin trends (rises of >=1000 µg/l on 2 visits
or >2500 µg/l without decreasing trend) and reduced for elevated levels of cre-
atinine, urinary protein and transaminases, ,in response to adverse events and
drop of Hb level. 
Results: An improvement to pyridoxine treatment noted and elevation of Hb lev-
el to 113g/L and drop of S ferritin to 1076ug/L compared to the baseline of Hb

level of 80g/L and S ferritin level of 4000ug/L. In general, adverse events were
mild and consistent with that documented throughout the registration studies
of deferasirox. We noticed that the maximum enhancement of pyridoxine effect,
in the form of higher Hb concentration ,seen with the lower dose of deferasirox
10mg/kg.
Summary / Conclusion: Inherited sideroblastic anaemia usually have
hypochromic and microcytic red cells, reflecting a reduction of haem synthesis
in the erythroid precursors. In those not requiring blood transfusions, transfu-
sion-independent iron loading may occur, usually in adulthood, as in tha-
lassemia intermedia because of ineffective erythropoiesis and of increased
intestinal iron absorption. Iron depletion may be an effective treatment in inher-
ited siderblastic anemia and can be undertaken after pyridoxine supplementa-
tion, when the haematological response is stable. Iron chelation with deferasirox
proved to be a safe and effective means of substantially lowering ferritin levels
in case of transfusion independent inherited sideroblastic anemia. 

B1840
ROLE OF IRON DEFICIENCY IN CHILDREN WITH THROMBOTIC EVENTS.
M Ferrara1*, f bertocco1, l incarnato1, d ferrara1, l capozzi1
1pediatric, SUN, napoli, Italy

Background: Iron deficiency (ID) and iron deficiency anaemia (IDA)have been
associated with increased risk of developing thrombotic events in both children
and adults.
In children with ID reactive and often severe thrombocytosis was frequently
observed even if the mechanisms causing thrombocytosis are not completely
understood.
Aims: The aim of this study is to evaluate the effects of thrombocytosis due to
ID or IDA on development of venous thromboembolism (VTE) in children and
possible interaction with some genetic risk factors .
Methods: In the last 7 years we have studied 125 children, of both sexes aged
between 5 and 15 years, affected by ID or IDA. 
Diagnosis of ID and IDA was performed on the basis of WHO criteria for Hb,
MCV, serum ferritin and transferrin saturation values. Secondary thrombocyto-
sis was diagnosed at platelet counts ≥ 450.000/mmc, without infectious dis-
eases, while thrombocytopenia at platelet counts ≤ 150.000/mmc.
Polymorphisms in MTHFR C-677-T, PT G20210A and G1691A FV Leiden have
been also assayed.
Informed consent was obtained from parents. Principles outlined in the Decla-
ration of Helsinki were followed. Procedures followed were in accordance with
the ethical standards.
Results: In our cohort of patients 70 children had ID (Hb11.5±0.5g/dl), 35 mild
IDA(Hb 9,5±0,2 g/dl) and 20 severe IDA(Hb 6.5±0.4g/dl). Furthermore our data
showed that 48% of patients with ID had secondary thrombocytosis (PLT
650.000±110.000 /mmc) as well as 15% of children with mild IDA (PLT
520.000±55.000/mmc) while 25% of patients with severe IDA showed mild
thrombocytopenia (PLT160.000±20.000/mmc) (Graph 1). Two female patients,
aged 12 and 15 years respectively, with ID and thrombocytosis ( PLT 620.000
and 580.000 /mmc), werereferred to us because they had developed VTE char-
acterized by deep venous thrombosis (DVT) particularly saphaenous vein
thrombosis, confirmed by Doppler ultrasonografy and magnetic resonance. 
In both casesthe G1691A polymorphism in the Factor V Leiden gene (FV) in
heterozygous form was detected.

Summary / Conclusion: Our data show that thrombocytosis is frequently asso-
ciated with ID or mild IDA while severe IDA is associated with thrombocytope-
nia.. So normal iron levels are required to prevent thrombocytosis by inhibiting
thrombopoiesis but a minimum amount of iron is required to maintain platelet
production. Furthermore ID could cause increased oxidant stress with tenden-
cy to platelet aggregation. We observed 2 cases of VTE in adolescent females
with secondary thrombocytosis associated with G1691A polymorphism of FV
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Leiden in heterozygous form. Some genetic factors at homozygous and/or
compound heterozygous state have been frequently associated with a higher
risk of thromboembolic events. We suggest that the interaction between throm-
bocytosis secondary to ID and genetic risk factors, even at heterozygous state,
may trigger hypercoagulability.

B1841
NEW INSIGHT ON IRON STUDY IN MYELODYSPLASIA
N Husseiny1*, D Mehany2
1Heamatology Department, 2chemical pathology Department, Kaser El Eini
University, Cairo, Egypt

Background: Hepcidin plays a pivotal role in iron homeostasis. It is predomi-
nantly produced by hepatocytes and inhibits iron release from macrophages
and iron uptake by intestinal epithelial cells. Competitive-ELISA is the current
method of first choice for the quantification of serum hepcidin, because of its
low limit of detection, low costs, and high throughput.
Aims: This study aims to discuss the role of hepcidin in iron overload patho-
genesis in MDS cases recently diagnosed.
Methods: Methods: The study included 21 recently diagnosed MDS cases and
13 healthy control individuals. 
We used ELISA technique for hepcidin assay in blood. In this work, we chose
newly diagnosed MDS cases within 6 months of symptomatology to limit impact
of over-transfusion on hepcidin level. And to abolish effect of acute transfusion
of hepcidin expression, samples were drawn at least five days after last trans-
fusion. All subjected to ferritin, hepcidin and soluble transferrin receptor assay
using ELISA.
Results: This study included 21 MDS patients recently diagnosed in the Clin-
ical Haematology unit of Cairo University (average 6 months since onset of
symptoms)  and 13 age and sex matched controls. Mean age was 56±10.2
years. Fifty seven percent were males and 43% were females. Mean HB lev-
el of MDS cases was (6.8 +/-4.8) gm/L. Mean blood transfusion was 6 units (3-
9 units). The hepcidin mean in MDS was 55.8+/-21.5 ng/ml while in the control
was 19.9+/- 2.6 ng/ml. Mean STF in MDS was 45.7+/-8.8 while the control was
31.1+/-5.6. Mean Ferritin in MDS was 539.14+/- 83.5 while in the control was
104.6+/- 42.9. Though the mean hepcidin, STF and ferritin were higher in MDS
cases in comparison to the control, only ferritin was statistically significant
among the two groups (P<0.005). Correlation analysis between hepcidin and
other parameters was statistically significant with STF (r=0.45; P:0.039).  No
difference between males and females in hepcidin though it was less in males
in comparison to females (47.9+/-27.6 vs 66.7+/-35.7) p value >0.05.
MDS patients were classified according to type of MDS; 8 cases with RCMD,
7 cases with hypoblastic MDS and 6 cases with RAEB. No differences among
the three groups in hepcidin, STF or ferritin (p value>0.05). Mean hepcidin/fer-
ritin ratio in MDS cases was higher than control (0.48+/ 1.2 vs 0.32+/-0.19) but
statistically not significant (p value>0.6).
Summary / Conclusion: we can conclude that there is no correlation between
hepcidin and serum ferritin in MDS cases and so hepcidin may not be a main
player in iron overload in MDS.A possibility of peripheral unresponsiveness to
hepcidin in MDS or failure of production may be the underlying cause but fur-
ther studies are required.

B1842
PRESCRIPTION OF APPROPRIATE OPIATE ANALGESIA AND OTHER
ESSENTIAL MEDICATION FOR PATIENTS WITH SICKLE CELL DISEASE
PRESENTING WITH ACUTE VASOOCCLUSIVE CRISIS TO THE EMER-
GENCY DEPARTMENT. 
I Khan1*, S Patel1, R Nzouakou1, D Tsitsikas1, R Amos1
1Haematology, Homerton University Hospital NHS Foundation Trust, London,
United Kingdom

Background: Acute vasoocclusive crisis is the most common hospital presen-
tation of patients with sickle cell disease (SCD). Prompt and adequate analge-
sia, often with parenteral opiates, is essential. At Homerton University Hospi-
tal we have a day unit dedicated to the acute management of patients with SCD.
However, the day unit operates only during week days and from 9am to 7pm.
Outside those hours and at weekends, sickle cell patients present to the emer-
gency department (ED). Each of the patients known to the hospital has an indi-
vidualised analgesia protocol in place to help guide ED and acute medical
admitting teams on the ideal analgesic regimen. 
Aims: To assess whether: 1) prescription of opiate analgesics is safe and
appropriate and 2) other essential drugs are being prescribed correctly for
patients with SCD being admitted to hospital from the ED. We also wanted to
assess whether any initial mistakes or omissions were identified and correct-
ed at the post-take medical ward round and after the haematology ward round.
Methods: We retrospectively examined the drug charts from the last 28 SCD
admissions for vasoocclusive crisis that originally presented to the ED. We had
initially aimed for the last 30 admissions, but 2 of the required drug charts were
missing. Data were collected on what opiates at what doses and what combi-
nations were prescribed, prescription of anti-emetics, anti-histamines, laxa-
tives, folic acid, penicillin, simple analgesics, as well as hydroxyurea and chelat-

ing agents when applicable and regular prescription medications. 
Results: Opiate prescription by the admitting junior doctor was not in accor-
dance with the individualised protocol in 9 (32%) patients, and was potentially
unsafe in 3 (11%). All three “unsafe” opiate prescriptions involved simultane-
ous prescription of a short acting opiate by two different routes of administra-
tion One unsafe combination of prescribed opiates (33%) was identified and
corrected at the post-take medical ward round. 100% of opiate prescriptions
could be considered safe after the patients were seen by the haematology
team. Regular anti emetics, anti - histamines and laxatives were not prescribed
by the admitting team for 8 (29%), 8 (29%) and 10 (35%) patients respective-
ly. These were corrected in2, 1 and 5 cases respectively after the post-take
medical ward round, and after the patients were seen by the haematology team
there was only 1 patient with no prescribed anti-histamines and 1 without lax-
atives. Folic acid, hydroxyurea and penicillin V were appropriately prescribed
by the admitting team in 26 (93%) of cases. However, other regular prescrip-
tion medications were left off the drug chart in 6 (21%) of cases on admission.
Missed drugs were boarded in 50% of cases at the post-take ward round and
100% of cases by the haematology team. None of the assessed patients was
on chelation therapy.
Summary / Conclusion: Patients with SCD are often admitted to hospital for
management of a vasoocclusive crisis after presenting to the ED. Individu-
alised patient protocols devised by the haematoligsts are essential and should
be made readily accessible to all relevant staff. Even with such protocols in
place, the initial management differs and can sometimes even be unsafe. Fur-
thermore, other essential medications to minimise opiate side effects are under-
prescribed. This is likely to result in sub-optimal management of a crisis, longer
hospital stay and higher probability of related to opiate side effects.

B1843
TOLERABILITY, SAFETY AND EFFICACY OF RECOMBINANT ERYTHRO-
POIETIN TREATMENT IN PATIENTS WITH SICKLE CELL DISEASE: A SIN-
GLE CENTRE EXPERIENCE.
R Nzouakou1*, S Patel1, I Khan1, D Tsitsikas1, R Amos1
1Haematology, Homerton University Hospital NHS Foundation Trust, London,
United Kingdom

Background: Long-term erythropoietin (EPO) is being increasingly used in
the management of patients with sickle cell disease (SCD). Its indications vary
and can be used alone or in combination with a disease modifying therapy;
hydroxyurea (HU) or transfusion. HU and EPO are more effective for treating
patients with sickle cell disease who also have kidney disease or pulmonary
hypertension.
Aims: To assess the tolerability, safety and efficacy of EPO in patients with SCD
in our institution
Methods: This is a retrospective data analysis of patients with SCD treated with
EPO at Homerton University Hospital
Results: Eight patients have received EPO to date (Table). The median age
was 43.7 year-old (range 26-78) and the median level of endogenous EPO was
52.4 iu/L (9.8 – 75.1 iu/l). For 4 patients with secondary iron overload, the indi-
cation of EPO was to reduce the frequency of transfusion (one of them had
chronic renal impairment); for 3 other patients, it was to gain the synergistic
effect of combined therapy with HU and for the last patient, EPO was introduced
because of his reluctance to start a formal transfusion programe or HU. The
median dose of EPO was 30µg (30 – 40 µg). It was planned to administer 30µg
EPO weekly at the initiation for all of them but for 4 patients, the dose was
increased to 40µg and for 3 other patients, the frequency of administration was
slowed down (2 to 3 weeks) due to high haemoglobin levels. Three patients
stopped the treatment within 4 months (2 were having HU and one on transfu-
sion programme) due to non-compliance of blood tests monitoring. There was
no significant increase in the blood pressure or other side effects reported for
any of the patients while on treatment with EPO. For 3 patients having trans-
fusion, EPO allowed us to slow down the frequencies of transfusion from 4
weeks to 5 - 6 weeks. For the last patient with EPO alone, the advantage was
marginal despite the fact that he was using it weekly. The median Hb level 90
days after the initiation of EPO was not significantly different (7.7 vs 8.2; P=0.5),
which was expected because of a fix target of Hb levels in 4 patients on trans-
fusion programme. Inversely, the median of HbF level was significantly higher
after 90 days of EPO treatment (2.4 % vs 3.5 %; P<0.01), which tend to corre-
late with the fact that EPO is involved in HbF synthesis. 
Table: EGFR = estimated glomerular filtration rate. * Normal range 3.7 – 31.5iu/l
Summary / Conclusion: In our experience, EPO appears to be safe in patients
with SCD. We saw a modest improvement in some of the parameters meas-
ured but our sample is too small to draw any conclusions. Even though there
were no side effects reported, some patients found it difficult to adhere to the
administration schedule or its necessary monitoring, making poor compliance
the main factor that would hinder its wider use.
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B1844
THE 12 MONTHS FOLLOW-UP RESULTS FROM A COHORT OF PEDIATRIC
PATIENTS WITH HEMOGLOBINOPATHY AND USING ORAL IRON CHELA-
TOR FOR TRANSFUSIONAL HEMOSIDEROSIS IN TURKEY
B Antmen1*, Z Karakas2, G Oktay3, E Kurtoglu4, G Aydogan5, M Akın6, Z Sal-
cioglu5, S Unal7, C Vergin8, E Kazanci 9, U Caliskan 10, S Bayraktaroglu 11, M
Berktas 12, K Organ 11, M Yesilipek 13
1Acibadem Hospital, Adana, 2Istanbul University, Istanbul, 3Antakya State Hos-
pital, Hatay, 4Antalya T&R Hospital, Antalya, 5Kanuni Sultan Suleyman T&R
Hospital, istanbul, 6Denizli State Hospital, Denizli, 7Mersin University, Mersin,
8Behcet Uz Pediatric Hospital, İzmir , 9Dortcelik Pediatric Hospital, Bursa, 10Sel-
cuk University, Konya, 11Novartis Pharmaceuticals, 12Yeditepe University Phar-
macoeconomy and Pharmacoepidemiology Research Center, istanbul, 13Akd-
eniz University, Antalya, Turkey

Background: Management of the transfusional iron overload (TIO) is still a
challenge in treatment of hemoglobinopathies. The outcomes of chelation ther-
apy for TIO show remarkable variation across geographical regions and social-
economic status. The differences between efficacy, safety, tolerability and
adherence profiles of chelators contribute the variation.
Aims: A nation-wide prospective, multi-center, non-interventional study in
Turkey is still ongoing to evaluate the burden of TIO and its treatment with oral
iron chelators (OIC) in patients with beta-thalassemia major (bTM) or sickle cell
anemia (SCA). This abstract aims to represent 12-months follow-up results of
the study.

Methods: The bTM or SCA patients with 2–18 years of age suffering from TIO
and under OIC treatment have been included and are still being followed
(planned follow-up time 3 years). The data about clinical and demographic
characteristics of the patients, comorbidities, OIC details, laboratory and imag-
ing results related to TIO, and safety are collected. All patients and/or their par-
ents gave informed consent. The baseline characteristics of smaller population
from study have been presented before.
Results: Of the 476 patient included from 30 centers, 452 (95.0%) (50.7%
female, mean [standard deviation-SD-] age: 9.5 (4.2)) has been diagnosed as
bTM whereas 24 (5.0%) (33.3% female, mean[SD] age: 10.1 (4.2)) as SCA. Of
these patients; 420 (88.2%) completed 12-month follow-up. The mean hemo-
globin levels of patients under deferasirox (DFX) and deferiprone (DFP) were
similar and this could be sign of similar iron load and iron uptake in these
patients. Hemoglobin levels of 233 (55.5%) patients at 12. month were ≤ 9
g/dL. On the other hand, serum ferritin levels decreased with all treatment, the
decrease in serum ferritin over 12 months was significant with DFX but not sig-
nificant with DFP. The ratio of patient with serum ferritin levels <1000 ng/mL
increased from 80 (16.8%) at baseline to 107 (25.5%) at the 12. month. Simi-
larly mean DFX dose increased from 26.3 (6.1) mg/kg/day to 28.5 (8.7)
mg/kg/day at 12. month. As a parameter of liver function; ALT decreased with
both treatments and only 10 (2.8) patients experienced 3 times increase of
upper limit of normal (ULN) ALT level. Most of these patients also had relative-
ly higher ALT level at the baseline. Mean creatinine level decreased with DFX
while it increased with DFP, but creatinine level of no patients was over ULN.
Summary / Conclusion: The study is the largest cohort including bTM or SCA
patients suffering from TIO and under OIC treatment and follow-up period is still
ongoing.More than half of the patients were still under hemoglobin limit of 9 g/dL
which reveals that such patients still do not receive optimal transfusion regi-
mens. On the other hand, serum ferritin level decreased with oral chelators
and the usage of DFX and DFP did not cause any significant change in liver
and kidney functions. These findings show that oral iron chelator treatment at
increased dose can provide improvement but many patients still need more
intense treatments including active dose adjustment. 
In the future, the results of the 24 and 36-month follow-up result will also be pre-
sented.

B1845
NON- IRON DEFICIENCY ANEMIA IN PATIENTS WITH INFANTILE RICKETS
I Ragab1*, M Hashim2, N Abdel-Hamid1, M El-Alfy1
1Pediatrics, 2Clinical Pathology, Ain Shams University, Cairo, Egypt

Background: Rickets and anemia are still prevalent in Egyptian infants in the
age group 6 and 24 months respectively. Vitamin D receptors have widespread
distribution on different body systems; not only on the skeleton, specially in the
bone marrow; it is believed that they have a role in hematopoeisis. 
Aims: We aimedto detect the prevalence of non iron deficiency anemia ( Hb <
11 gm/dl with normal iron profile) as well as the iron status in infantile rickets.
Methods: A cross-sectional study included 100 infants (6months-2years) with
rickets systematically recruited from the outpatient clinic, Ain-Shams Universi-
ty, Children `s hospital. Rickets was diagnosed according to clinical, biochem-
ical and radiological criteria. Infants with either known chronic illness, healed
rickets or stoss therapy for vitaminD were excluded. Dietary recall with calcu-
lation of iron, calcium and vitamin D according to food reference tables was per-
formed. Biochemical analysis included serum Calcium (sCa), phosphorus(sPh),
alkaline phosphatase(ALP), , iron profile and 25 Hydroxy Vitamin D level by
Enzyme-Immuno-Assay . Vitamin D deficiency and insufficiency were consid-
ered at levels <30 and 30-75 ng/mL respectively. A complete blood picture and
hemoglobin electrophoresis were done for all participants.
Results: Mean age±SD was 13.5 ( 6.1) months; 69.4% of them were males;
85.7% of patients had active rickets and 14.3% had healing rickets; their mean
daily dietary vitamin D intake was 21.8±13.8 IU/day , calcium intake
466.4±172.5 mg/day and iron intake 2.8±1.89 mg/day. Two patients were fur-
ther excluded as their anemia proved to be of hemolytic etiology. Mean sCa was
8.1±1.5mg/dl , sPh 3.5±1.1mg/dl , and ALP 937.8±626.3IU/L , while mean vita-
min D level was 41.69 ±21.44ng/ml, hemoglobin level 9.96±1.60gm/dl , MCV
69.4 ±8.2 fl , MCH 22.1±3.6 pg , and reticulocytic count 0.7±0.6%. Mean serum
ferritin was 21.1±24.7ng/ml , serum iron was 19.5±19.6 µg/dl , TIBC
521.4±127.4 µg/dl and transferrin saturation 5.3±8.8%. Out of the infants with
rickets, 75.5% had anemia. Vitamin D deficiency was more frequent in anemic
patients compared to non anemic patients (51.4% vs. 12.5%, P=0.001)). Vita-
min D level was significantly lowerin infants with anemia (37.15±20.65ng/ml),
compared to non-anemic 55.7±17.7ng/ml, P<0.001. Anemia among studied
infantile rickets was IDA in 65 (87.8%) , while 9 (12.2%) were non IDA. A sig-
nificantly low vitaminD level in infants with non IDA (21.2±16.5ng/ml) compared
patients with IDA (39.4±20.3ng/ml) P=0.001.
Summary / Conclusion: Anemia was prevalent among infants with rickets ; a
considerable group of them had non IDA which could be related to vitamin D
deficiency. The role of vitamin D therapy in correcting non-iron deficiency ane-
mia associated with rickets should be prospectively studied.

B1846
A COHORT STUDY TO ASSESS THE CONTRIBUTION OF PATIENT COM-
PLIANCE PROGRAM ON PERSISTENCE TO DEFERASIROX IN PATIENTS
WITH CHRONIC IRON OVERLOAD IN TURKEY (EX-PAT PROGRAM)
B Antmen1*, K Organ2, I Sasmaz3, M Berktas4, Y Kılınc3
1Acibadem Hospital, Adana, 2Novartis Pharmaceuticals, istanbul, 3Cukurova
University, Adana, 4Yeditepe University Pharmacoeconomy and Pharmacoepi-
demiology Research Center, istanbul, Turkey

Background: Deferasirox is more efficacious and related a higher persistence
than other treatment options in the treatment of chronic iron overload due to
more convenient oral use. Moreover, higher persistence to chelating treatment
is associated with improved mortality and morbidity.
Aims: It is highly recommended to educate the patients under iron chelating
treatment about possible complication and usage of chelating agent. Exjade
Patient Compliance Program (EX-PAT) was established to increase patients’
knowledge about deferasirox usage. This abstract aimed to represent the
results of the pilot EX-PAT program.
Methods: Patients using deferasirox were assigned to either the home-visit or
control group. During February-June 2009; the home-visit group was educat-
ed and visited at home every 30 day, phoned every 15 days and texted daily
by nurses, whereas the control group was only phoned and not educated. All
procedures were performed after a written consent form had been signed by
the patients. If a patient did not use deferasirox for ten days or less, he/she was
accepted as persistent. All patients and/or their parents gave informed consent
Results: A total of 45 patients were in the home-visit group (58% male, medi-
an (inter-quartile range-IQR-) age: 135.8 (124.9) months), and 41 patients were
in the control group (63% male) were followed up median (IQR) 83.0 (12.5) and
82.0 (25.5) days, respectively. Median (IQR) deferasirox dose-per-kilogram of
patients with data was 25.0 (7.4) mg/kg. Based on 211.2 patient-months follow-
up data; patients in home-visit and control groups did not use deferasirox mean
(95% confidence interval-CI-) 1.6 (0.9-2.3) days and 5.5 (3.1-7.9) days in mean
81.1 days and 77.3 days follow-up duration, respectively (P=0.016). Persisten-
cy rates were 95.7% and 80.5% in home-visit and control groups, respective-
ly (P=0.025). An exploratory covariance analysis with gender, follow-up dura-
tion and deferasirox dose as covariates revealed that a patient in home-visit
group would use deferasirox mean (95%CI) 19 (6-32) days more than one in
control group in one year (P=0.004).
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Summary / Conclusion: EX-PAT program, including education and tight fol-
low-up, increased persistence to deferasirox and similar nation-wide programs
for patients and physician would improve correct usage of deferasirox.

B1847
EFFECT OF PATIENT EDUCATION ON IMPROVING KNOWLEDGE AND
PRACTICES OF THALASSEMIC ADOLESCENTS AT ZAGAZIG UNIVERSI-
TY HOSPITAL
M Hesham1, A El Dakhakhny2, M Beshir1*, S El Awady2, E Aboelela2
1Pediatric, Zagazig University, 2Pediatric Nursing, Zagazig University , Zagazig,
Egypt

Background: Thalassemic adolescents need information about their disease
in order to provide appropriate care, to decrease uncertainty, and to hold real-
istic expectations for themselves.
Aims: The present study was aimed to identify the effect of patient education
on improving knowledge and practices of thalassemic adolescents at Zagazig
university hospital.
Methods: A quasi experimental study was conducted on a sample of 50 tha-
lassemic adolescents aged between 12- 18 years (30 male and 20 female) at
the Pediatric Hematology Outpatient Clinic at Zagazig University Hospital in
Sharkia Governorate, Egypt , in the period from February to October 2012..
Three tools were used in the present study. The first was a structured interview
questionnaire to collect data about characteristics of the studied adolescents
as well as their knowledge about β thalassemia major and chelation therapy.
The second tool was a clinical checklist to evaluate adolescents during admin-
istration of deferoxamine subcutaneously with infusion pump. The third tool
was health instructions to educate the studied adolescents about β thalassemia
major and its management. Adolescents’ knowledge about the disease and its
care practices were assessed. Then, the health instructions were developed
and implemented. Later, each adolescent was interviewed to reassess his
knowledge and practices immediately after implementation of the health instruc-
tions and 2 months later.
Results: the present study revealed that the studied adolescents did not have
satisfactory knowledge about their disease and its management before imple-
mentation of the health instructions. Our results showed that score of tha-
lassemic adolescents’ knowledge about the disease had changed from 4% to
100% and slightly decreased to 94% throughout the three phases of implement-
ing health instructions, with highly statistically significant difference (P<0.01).
No one of the studied adolescents had satisfactory knowledge score about
disease’s complications before the health instructions, but all (100%) had sat-
isfactory score after the health instructions and 90% in follow up phase. Satis-
factory total adolescents’ knowledge score about their care had been changed
from 42% to 100% and then to 96% respectively before, immediately after
implementation of health instructions and after 2 months later (P<0.01).It was
also found that 74% of the studied adolescents had satisfactory total practice
score before the health instructions, compared to 100% of them after the health
instructions. The percentage decreased to 86% in the follow up phase (P<0.01).
Summary / Conclusion: the health instructions had improved thalassemic
adolescents’ knowledge and practices. Based on the results of the present
study continuous health instructions and educational programs should be con-
ducted for thalassemic adolescents about the disease, its treatment regimen
and care practices.

B1848
SUCCESSFUL LIVER TRANSPLANTATION IN SCD: CASE REPORT AND
LITERATURE REVIEW
K Gardner1*, S Atwal2, E Drasar1,3, M Allman1, M Awogbade1, A Bomford4, A
Suddle4, S Thein1,3
1Haematological Medicine, King’s College Hospital, London, 2Haematology,
Kingston Hospital, Kingston upon Thames, 3Molecular Haematology, King’s
College London, 4Institute of Liver Studies, King’s College Hospital, London,
United Kingdom

Background: Sickle cell disease (SCD) is an escalating public health issue,
with the potential for multi-organ damage. Little is known of the natural history
of sickle hepatopathy; there are no management guidelines, and the role of liv-
er transplantation in SCD remains to be elucidated.
Aims: Define the collective experience of liver transplantation in SCD
Methods: Case report and literature review.
Results: An African-Caribbean man was diagnosed with SCD (HbSS) as a
child. He developed abnormal steady-state liver function at age 23 years, and
regular blood transfusions were initiated to treat sickle-cell intra-hepatic
cholestasis (SCIC). However, his baseline liver function deteriorated. Labora-
tory tests and liver imaging revealed the only other contributor to liver impair-
ment was transfusion-related iron overload. Top-up transfusions were switched
to exchange transfusions and iron chelation initiated with deferasirox. In early
2011, he developed decompensated liver failure, and was listed for liver trans-
plantation. The patient was age 33 years when he received a liver transplant,
from an 18-year-old heart-beating graft. The explanted liver was nodular and
weighed 3700g; histology demonstrated sickle cells in sinusoids, sclerosing

cholangitis, moderate siderosis, and a biliary abscess. Post-transplant, his liv-
er enzymes have normalised and he has been maintained symptom-free on a
monthly exchange blood transfusion programme with a HbS target of <30%. 
This case adds to the 22 cases of liver transplantation in patients with SCD
reported in the literature. Only six of these 22 cases report the primary indica-
tion for transplant as SCIC. The remaining 17 cases had the following indica-
tions: Hepatitis C (6), Hepatitis B (1), autoimmune hepatitis (3), biliary cirrho-
sis (1), sclerosing cholangitis (1), hepatic sequestration (1), iron overload (2),
cryptogenic (2). We have full case details on five of the six patients with SCIC;
four of the five had genotype HbSS, the fifth had HbSβº thalassaemia; all five
were maintained on an exchange transfusion programme post-transplant. Two
cases were reported as successful. A third patient died 22 months post-trans-
plant from a pulmonary embolus, with an intact graft. The fourth case had three
liver transplants with early rejection, and died 6 months later. The final case died
one month post-transplant of sepsis and multi-organ failure. Overall mortality
rate was 58% in the wider cohort and 60% in the SCIC cohort
Summary / Conclusion: The collective experience demonstrates that liver
transplantation can be successful as a treatment option in sickle patients with
end-stage liver failure, but poses additional challenges. Particular attention
must be given to maintaining a low HbS% with exchange transfusion rather than
top-up transfusion both pre- and post-transplantation; minimisation of sickling
pre-transplant reduces sickle-related damage of other organs, and post-trans-
plant, it limits risk of recurrence. Surgery itself can pose problems for SCD
patients: intra-operative events themselves can induce sickling (ischaemia,
hypothermia and acidosis). Peri-liver transplantation issues of vascular prob-
lems and acute rejection may be confused with sickle-related crises. Risk of
immunosuppression-related infections are higher in this population who have
an underlying immunodeficiency. 
There is a need to identify SCD patients at risk of developing SCIC early so
that timely exchange blood transfusion can be initiated to ensure a successful
liver transplantation if needed

B1849
ASSESSMENT OF ERYTHROCYTE PHOSPHATIDYLSERINE EXPOSURE
IN Β-THALASSEMIA
N Abousamra1*, H Ibrahim2, M Fouda3, R Yahya2, R Elazim2
1Clinical Pathology Department, Faculty of Medicine, Mansoura University,
2Department of Physiology, Faculty of Science , 3Clinical Pathology Depart-
ment, Clinical Pathology Department, Faculty of Medicine, Mansoura Univer-
sity, Mansoura, Egypt

Background: phospholipid asymmetry is well maintained in erythrocyte (RBC)
membranes with phosphatidylserine (PS) exclusively present in the inner
leaflet. The appearance of PS on the surface of the cell can have major phys-
iologic consequences, including increased cell-cell interactions. Eryptosis, the
suicidal death of erythrocytes, is characterized by cell shrinkage, membrane
blebbing and cell membrane phospholipids scrambling with PS exposure at the
cell surface.Erythrocytes exposing PS are recognized, bound, engulfed, and
degraded by macrophages. Eryptosis thus fosters clearance of affected erythro-
cytes from circulating blood which may aggravate anemia in pathological con-
ditions. Thalassemia patients are more sensitive to the eryptotic depletion and
osmotic shock which may affect RBC membrane phospholipid asymmetry.
Aims: we aimed in this work to determine the erythrocyte PSexposure in
splenectomized and nonsplenectomized β-thalassemia (β-TM) patients and
correlate it with the clinical presentation and laboratory data. 
Methods: fresh whole blood was simultaneously stained for annexin V (AV) to
detect phosphatidylserine (PS) exposure in 46 patients with β-TM (27 splenec-
tomized and 19 nonsplenectomized) in addition to 17 healthy subjects as a con-
trol group..
Results: we reported significant increase in erythrocytePSexposure in β-TM
patients compared to control group (P=0.000). Erythrocyte PSexposure was
significantly higher in splenectomized β-TM patients as compared with non-
splenectomized β-TM patients (P=0.001). No correlation was found between
erythrocyte PSexposure and clinical or hematological data of β-TM patients but
there was positive correlation between erythrocyte PSexposureand ferritin lev-
el in β-TM patients.
Summary / Conclusion: these findings suggest that β-TM patients have high-
er level of erythrocyte PSexposure and splenectomy was shown to aggravate
erythrocyte PSexposure without aggravation of anemia

B1850
IRON OVERLOAD IN AN ADULT SICKLE CELL ANEMIA POPULATION
C Dinu1*, M Azerad1, A Demulder2, B Dohet1, A Efira1
1internal Medicine, 2laboratory Of Hematology, Chu Brugmann, Brussels, Bel-
gium

Background: Iron overload is a significant source of complications in sickle cell
anemia patients, especially in case of regular transfusions. Serum ferritin meas-
urement shows a good correlation with the amount of liver iron as measured
by MRI and can be used as screening test. Treatment aims to reduce the
amount of body iron by the realization of exchange transfusions and the use
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of chelating agents, three of which are commercially available (deferoxamine,
deferiprone and deferasirox).
Aims: Data on iron overload in the adult sickle cell anemia population are more
limited than for the children. We evaluated retrospectively this parameter in our
cohort of patients regularly followed in a western public hospital without access
restriction to care.
Methods: 51 adult sickle cell anemia patients were evaluated at the hemato-
logical consultation in 2011. The median age was 29 (17-48) and the M/F ratio
0.8. 48 patients exhibited a phenotype SS, 2 SC and 1 CC. Serum ferritin was
measured in all but three of them.
Results: Serum ferritin median value was 244 ng/ml (27-3645). 8 patients
(17%) had a serum ferritin value ≥ 1000 ng/ml; their mean age was 32,5 vs 28,7
years for the other patients. Mean hemoglobin concentration, white blood cells
and platelets levels were identical in the two groups. Mean serum creatinin
was more elevated in the heavily iron loaded patients: 4.35 vs 2.01 mg/dl
(P=0.05). Liver enzymes (LDH, SGOT, SGPT, alkaline phosphatases) were
comparable in two groups except for the alkaline phosphatases that were also
more elevated in the patients with a serum ferritin ≥ 1000 ng/ml: 396 vs 255 IU
(P=0.01). Measurements of cardiac tricuspid Vmax (2.4 vs 2.17 m/sec) and
LVEF (58.8 vs 63.4%) were not statistically different. Major bone disease (e.g.
hip or schoulder osteonecrosis) was also equally found in the two populations.
Similarly, central neurological (MRI findings) and ophtalmologic complications
were also evenly distributed in the two groups.
Summary / Conclusion: Patients with iron overload had a more compromised
renal and liver function. but no increased need to be hospitalized for acute
complications (vaso-occlusive crisis and/or acute chest syndrome). Interesting-
ly, only three of these eight patients took initially part of a regular transfusion
program, that was later changed for exchange transfusions. 6 of these patients
received a chelating agent (5 deferoxamine and 1 deferasirox); the two others
refused it. 3 patients with a serum ferritin < 1000 ng/ml were currently under
erythrocyte exchanges, two of them without need for a chelating treatment.

B1851
LONGITUDINAL STUDY ON THYROID FUNCTION IN PREPUBERTAL AND
PUBERTAL PATIENTS WITH THALASSEMIA MAJOR: HIGH INCIDENCE
OF CENTRAL HYPOTHYROIDISM BY 18 YEARS
A Soliman1*, M Yassin2, V Desanctis3
1Pediatrics, 2Hematology, Hamad Medical Center, doha, Qatar, 3Pediatrics,
Quisisana Hospital, ferrara, Italy

Background: Primary hypothyroidism is one of the most frequent complications
observed in patients suffering from thalassemia. We investigated and reviewed
the thyroid function in all thalassemic patients attending the Pediatric Endocrine
Clinic of Hamad Medical Center, Doha, Qatar during the last 10 years of follow
up.
Aims: To investigate and reviewe the thyroid function in all thalassemic patients
attending the Pediatric Endocrine Clinic of Hamad Medical Center, Doha, Qatar
during the last 10 years of follow up.
Methods: 48 patients with ß-thalassemia major between 5 and 18 years of
age. Thyroid dysfunction was defined as follows: overt hypothyroidism (low
FT4 and increased TSH levels >5 μΙU/ml); subclinical hypothyroidism (normal
FT4, TSH between 5-10 μIU/ml) and central (secondary) hypothyroidism ( low
FT4 and normal or decreased TSH).
Results: 48 patients completed a 12 year-period of follow-up. During this peri-
od hypothyroidism was diagnosed in 17/48 (35%) of patients, 16 of them after
the age of 10 years (94%). The prevalence of overt hypothyroidism had risen
from 0 % at the age of 7 years to 35% at the age of 18 years. None of the
patients had high anti-thyroperoxidase (TPO) antibody titers. Thirteen out of the
17 patients with hypothyroidism, had normal or low TSH level (not appropriate-
ly elevated) indicative of defective hypothalamic pituitary response to low FT4
(central hypothyroidism). Three patients (6.3%) had subclinical hypothyroidism
(TSH between 5 and 10 uIU/ml and normal FT4). The general trend of free thy-
roxine level showed progressive decrease over the 12 years, whereas TSH lev-
els did not show a corresponding increase. These data suggested defective
hypothalamic pituitary thyroid axis involving both TSH and FT4 secretion in
patients with TM over time.  There was a significant negative correlation
between serum ferritin and FT4 (r = - 0.39, P=0.007) but no correlation was
found between ferritin and TSH.
Summary / Conclusion: Worsening of thyroid function was observed in 35 %
of the studied thalassemic patients by the age of 18 years. The lack of proper
increase of TSH in response to low circulating levels of FT4 in 13/17 (76%) of
these patients indicates a relatively high incidence of defective pituitary thy-
rotrophic function in these patients. 

B1852
AUTOIMMUNE THYROID DYSFUNCTION IN YOUNG EGYPTIAN TRANS-
FUSION-DEPENDENT Β-THALASSEMIA PATIENTS
A Tantawy1*, N El-Sherif1, Iman A Ismail2
1Pediatric Department, 2Clinical Pathology Department, Faculty of Medicine,Ain
Shams University, Cairo, Egypt

Background: Although autoimmunity was not proved to be involved in tissue
damage of Β-Thalassemia, yet nonspecific triggering of autoimmunity by iron
overload has been suggested. The prevalence of hepatitis C among Egyptian
beta thalassemia patients is ranging from 60-80%. Hepatitis C virus infection
associated autoimmune diseases are well reported, especially autoimmune
thyroiditis .
Aims: This study aims to assess the prevalence of autoimmune thyroid disease
among children and young adults with transfusion dependent beta thalassemia
major ,especially in relation to iron overload and hepatitis C virus status. 
Methods: The study is a cross sectional study done in the Pediatric Hematol-
ogy Unit , Children’s Hospital,Ain Shams University,Cairo,Egypt including 84
transfusion-dependent β-thalassemia patients compared with 40 age- and sex-
matched healthy controls.Data were collected including: transfusion history,
splenectomy, chelation/hydroxyurea therapy.Investigations included hemato-
logical profile ,serum ferritin,liver function tests ,ELISA testing for hepatitis C
virus antibodies. Thyroid functions were tested by estimating free T4 and basal
thyroid stimulating hormone (TSH), and antithyroperoxidase (anti-TPO) by
enzyme linked immunosorbent assay (ELISA) was done as marker of autoim-
munity. 
Results: The patients age ranged from 10-25years (mean 14.96 ±4.40), with
1.2:1 male to female ratio. Thyroid dysfunction was found in 11 thalassemia
patients (13.1%).Subclinical hypothyroidismwas found in 3 patients (3.6%) while
overthypothyroidism in 1 patient (1.2%) . Five patients (5.9%) had subclinical
hyperthyroidism and 2 patients (2.3%) had clinical hyperthyroidism. The male
to female ratio was 1:3 in hypothyroid patients , and 1: 6 in hyperthyroid patients
, with predominance of females ; but no age difference.Thalassemia patients
with thyroid dysfunction (hypo- and hyperthyroidism) had insignificantly higher
ferritin level, transfusion index than euthyroid patients (P=0.2 and
P=0.25,respectively).The prevalence of hepatitis C antibodies was 82% in the
whole studied patients and 90.9% in patients with thyroid dysfunction . Anti-TPO
was significantly elevated in beta thalassemia patients compared with controls
(P<0.001) ,values were relatively higher in patients with thyroid dysfunction in
comparison to euthyroid patients (P=0.17). β-thalassemia patients with hypothy-
roidism had relatively higher anti-TPO levels than those with hyperthyroidism
while the lowest anti-TPO levels were found in euthyroid patients. Patients with
positive hepatitis C antibodies had higher yet insignificant AntiTPO level than
those with negative antibodies (P=0.37). Anti-TPO positively correlated with
ferritin level (P<0.001), but insignificantly with transfusion index( P=0.84).
Summary / Conclusion: The present results reveal that thyroid dysfunction in
transfusion dependent thalassemia is related to iron overload,however thyroid
autoimmunity in our cohort of Egyptian patients could be an associated con-
tributing factor. The higher level of AntiTPO among our beta thalassemia
patients compared to literature could reflect the combined effect of high preva-
lence of hepatitis C virus infection with higher degree of iron overload . Patients
with hyperthyroidism might represent an early hyperthyroid phase of autoim-
mune thyroiditis before eventually becoming hypothyroid.

B1853
BIOLOGICAL DIAGNOSIS OF THROMBOTIC THROMBOCYTOPENIC PUR-
PURA: NOTHING BUT EYES?
J Mondet1*, A Deroux2, F Sarrot-Reynauld2, L Bouillet2, M Lugosi3, P Mossuz1
1Institut de Biologie Pathologie, Laboratoire d’Hématologie cellulaire, 2Internal
medicine, 3Reanimation, University Hospital, Grenoble, France

Background: Thrombotic thrombocytopenic purpura (TTP) diagnosis is based
on the association of mechanical haemolytic regenerative anemia with schis-
tocytes, consumptive thrombocytopenia and typically includes neurological
symptoms and end-organ damage. An optimal treatment with plasma exchange
has decreased mortality rate from 90% to less than 20%. Fragmented red cell
(%FRC) measurement has been described as a revolutionary automated lab-
oratory method for shistocytes assay in the diagnosis of thrombotic microan-
giopathies, and thereby in therapeutic decision making. The measurement of
%FRC is based on a double gating selection on the reticulocyte channel scat-
tergram according to forward scatter and intensity of fluorescence. It combines
rapidity, capacity to analyse numerous cells and huge reduction of inter-individ-
ual variability compared to reference method using microscopic examination.
A %FRC below a threshold at 1% had an excellent negative predictive value
especially in normocytic red blood cells and allowed biologists to exclude the
presence of shistocytes without microscopic evaluation on blood smears.
Aims: However, we urge caution for the use of automated schistocytes meas-
urement %FRC after patient’s death of a typical TTP with several %FRC below
the significant threshold.
Results: A 72-year old woman was brought to the hospital for sudden neuro-
logical disorders with right arm paresis and transient aphasia. In her clinical his-
tory, she was known to have untreated chronic hepatitis C with extrahepatic
manifestations such as fatigue, cryoglobulinemia and distal sensory neuropa-
thy. An angio-MRI realized in emergency to exclude stroke was normal. Admis-
sion laboratory investigation results revealed hemoglobin of 10.2g/dL, mean
corpuscular volume 90.3 fL, reticulocyte count of 178 ×109cells/l, platelet count
of 14×109cells/l, lactate dehydrogenase of 508 (normal range,84-246 U /L) and
haptoglobin <0.1 g/l. The combination of haemolytic anemia, thrombocytope-
nia and neurological disorders evoked a TTP. From the first day to fifth day of
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the hospitalization, six %FRC were done. During the first four days, %FRC
results were between 0 and 0.16. At the fifth day, % FRC reached 0.7% but nev-
er rose 1%. The lack of significant automated schistocytosis delayed the
patient’s transfert in an intentive care unit and the setting up of plasma
exchange. Unfortunately, the patient died of hypoxic cardiac arrest on the fifth
day of evolution. Retrospective blood smears examination reveals schistocy-
tosis ranging from 2 to 3.5%. Moreover, diagnosis of TTP was confirmed by the
absence of ADAMTS13 activity (<3%) and the presence of anti-ADAMTS-13
antibodies to 40.5 U/ml (standard <15 U/ml). Our patient’s case gives rise to
several issues on the diagnostic value of automated %FRC. The cutoff value
of %FRC for TTP of1% must be interpreted with caution especially in case of
cryoglobulinemia. Known for erroneous white blood cells and/or platelet counts,
cryoglobulinemia could hypothetically interfer with %FRC measurements. Fur-
thermore, no quality control and standards are nowadays available for %FRC.
Summary / Conclusion: We argue for caution on management of patient with
suspicion of TTP based on automated %FRC determination. Microscopic exam-
ination of blood smears, even though requires high skillness, should remain the
reference method to eliminate shistocytosis. Finally, absence of schistocytosis
should not overpass clinical expertise.

B1854
LIPOSOMIAL IRON HAS AN ANTI-INFLAMMATORY EFFECT AND IS BET-
TER THAN IRON SULFATE IN CORRECTION OF ANEMIA OF CHRONIC
INFLAMMATORY DISEASE OF YOUNG WOMEN.
G Giordano1*, s vittorio2, f d’amico3, d antonietta1, m de maria1, p nicola4, g stic-
ca1
1oncology, Foundation “J. Paul II” - Campobasso - Italy, Campobasso, 2catholic
university, rome, 3Foundation “J. Paul II” - Campobasso - Italy, Campobasso,
4chieti university, chieti, Italy

Background: Liposome has a described anti-inflammatory effect and trans-
ports its content directly in blood, beyond gastric and enteric wall.
Aims: Aim of this study is to verify if liposomial iron is most effective than iron
sulfate in correction of anemia of chronic inflammatory disease of young
women.
Methods: In group A 9 patients (4 with systemic erythematous lupus, 3 with
mixed connectivitis, 2 with rheumatic fibromyalgia), median age 32 years (R27-
42), Hb 8.5 g/dl (R8-10), saturation of iron binding capacity < 20%, with a medi-
an ferritin level of 100 ng/ml (R90-250), ESR 35 mm/1st hour (R22-95), CRP
18 mg/I (R12-24), normal B12 and folate, received liposomal iron 60 mg/day
orally for 3 months. In group B 12 patients (6 with systemic erythematous lupus,
3 with mixed connectivitis, 3 with rheumatic fibromyalgia), median age 38 years
(R29-45), Hb 9 g/dl (R8-9.5), saturation of iron binding capacity < 20%, with a
median ferritin level of 120 ng/ml (R80-190), ESR 33 mm/1st hour (R20-87),
CRP 15 mg/I (R13-27), normal B12 and folate, received iron sulfate 210 mg/day
orally for 3 months.
Results: After treatment, group A showed a median hemoglobin level of 11.5
g/dl (R10.5-12), a median ferritin level of 260 ng/ml (R 190-280), a ESR
decrease to a median value of 8 mm/1st hour (R 3-10) and a median CRP 3
mg/I (R2-4). After treatment, group B showed a median hemoglobin level of 9.5
g/dl (R8-9.5), a median ferritin level of 100 ng/ml (R 90-180), and ESR and CRP
don’t showed any improvement. 4 patients showed hepygastralgia, 2 stipsis,
5 diarrohea.
Summary / Conclusion: Liposomial iron is most safe, effective, well tolerat-
ed, effective than iron sulfate in increase hemoglobin level and reduce inflam-
matory markers in correction of anemia of chronic inflammatory disease of
young women.

B1855
ELEVATED SERUM FERRITIN LEVELS >3,000 ΜG/DL ARE HIGHLY ASSO-
CIATED WITH ENDOCRINOPATHIES IN PATIENTS WITH THALASSEMIA
A Tantiworawit1*, S Hantrakool1, L Norasetthada1, E Rattarittamrong1, C Chai-
adisaksopha1, M Phornphutkul2, S Srichairattanakool3, W Nawarawong1
1Internal medicine, division of Hematology, 2Internal medicine, division of
Endocrinopathy, 3Biochemistry, Chiang Mai university, Maung, Thailand

Background: Endocrinopathies are well recognized major complications in
thalassemic patients with iron overload. Elevated serum ferritin levels reflect
severity of iron overload and areassociated with adverse clinical outcomes.
Increasedserum ferritin >2,500 μg/dl is associated with impaired cardiac func-
tion, but the predicting serum ferritin level for endocrinopathies has not been
determined.
Aims: To evaluate the correlation between serum ferritin levels, non–transfer-
rin binding iron (NTBI) and labile plasma iron (LPI) with endocrinopathies (dia-
betes, hypothyroidism and hypogonadism) in thalassemia patients.
Methods: All patients with thalassemia, age >18 years old were enrolled
between August 2011 and December 2012. Fasting blood sugar, thyroid and
gonadal functions were evaluated. Serum ferritin, NTBI and LPI were meas-
ured at the same time. The medical records were reviewed for age, sex,
splenomegaly, history of splenectomy, transfusion requirement, serum ferritin
levels, and iron chelation history.

Results: There were 118 patients with thalassemia [60% females] with a medi-
an age of 28 years (18-71). The majority of patients were β-thalassemia/hemo-
globin E (49.2%), then homozygous β-thalassemia (28.8%) and hemoglobin H
with variant (20.3%). Most patients (58.5%) underwent splenectomy while only
one third (37.3%) were non-transfusion dependent thalassemia (NTDT). The
mean values and maximum ferritin levels were2,379 μg/dl ( 279-9,817)
and4,914 μg/dl ( 279-37,656), respectively. 
The prevalence of diabetes mellitus, hypothyroidism, subclinical hypothyroidism
and hypogonadism were 11.9%, 7% , 23.5% and 34.8%, respectively. Mean
NTBI and LPI of these patients were 7.2 μM (0.05-30.3) and 4.3 μM (0.01-15.8).
NTBI were correlated well with LPI, serum iron and transferring saturation. The
maximum ferritin level of >3,000 μg/dl was independently associated with dia-
betes [OR 9.94 (95%CI 1.34-79.27), P=0.004], hypothyroidism [OR 3.73
(95%CI 1.51-9.20), P=0.003] and hypogonadism [OR 3.54 (95%CI 1.63-7.69),
P=0.001].
Summary / Conclusion: High prevalence of endocrinopathies were found
among patients with thalassemia. The maximum ferritin level of >3,000 μg/dl
was a major risk factor of the development of diabetes, hypothyroidism and
hypogonadism. These findings warrant the value of iron chelating therapy to
maintain serum ferritin level below3,000 μg/dl for avoiding the development of
endocrinopathies in patients with thalassemia.

B1856
MISDIAGNOSIS OF HEMOGLOBIN D-PUNJAB/BETA THALASSEMIA IS A
POTENTIAL PITFALL IN HEMOGLOBINOPATHY SCREENING PRO-
GRAMS: A CASE REPORT
K Belhoul 1, M Bakir1*, M Abdulrahman2
1Thalassemia centre , 2Dubai Health Authority , Dubai, United Arab Emirates

Background: Hemoglobinopathies are the most common single gene disor-
der in the United Arab Emirates (UAE); in particular, beta-thalassemia is a
major public health problem in this country. A premarital screening program to
prevent beta-thalassemia major has been in effect in the UAE since 2006. This
is a compulsory procedure that utilizes complete blood count (CBC) and hemo-
globin high-performance liquid chromatography (HPLC) as screening tools.
Aims: To emphasize that Compound heterozygous hemoglobin (Hb)D-Pun-
jab/beta-thalassemia must be carefully differentiated from homozygous HbD-
Punjab in premarital screening, especially when the partner has the beta-tha-
lassemia trait.
Methods: A case of three months old baby with beta-thalassemia major, who
was the product of a marriage between a mother with beta-thalassemia trait and
a father with compound heterozygous Hb D-Punjab/beta-thalassemia, is pre-
sented. The father had been misdiagnosed with homozygous HbD-Punjab dur-
ing premarital screening, even though the screening program utilized complete
blood counts and high-performance liquid chromatography. On arrival at Dubai
Thalassemia Centre the case was revaluated and reinvestigated. Consequent-
ly, both parents underwent CBC, iron study, HPLC, and alpha- and beta-glo-
bin gene DNA analyses.
Results: The baby’s CBC showed hypochromic microcytic anemia and beta-
globin molecular test showed homozygous beta-thalassemia IVS-1-5(G>C)/
IVS-1-5(G>C), which was not consistent with the premarital HPLC results of her
parents. While Reviewing parents’ re-investigation, the father had again shown
low Hb A2 on HPLC but the molecular tests revealed that he was a compound
heterozygous Hb D-Punjab/beta-thalassemia IVS I-5(G>C), not the homozy-
gous HbD-Punjab disease that had been diagnosed by the premarital screen-
ing. Both the proband and her parents had a normal alpha globin gene.
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Summary / Conclusion: It is recommended that in cases of HbD-Punjab syn-
dromes, the hemoglobin analysis results should be evaluated carefully in con-
junction with a close examination of the mean corpuscular volume values. More-
over, molecular genetic studies should be performed in HbD syndromes if the
partner is a beta-thalassemia carrier.

B1857
CHANGES IN HAEMATOLOGICAL AND BIOCHEMICAL PARAMETERS IN
PATIENTS WITH SICKLE CELL DISEASE UNDERGOING AUTOMATED
RED CELL EXCHANGE TRANSFUSIONS
D Warcel1*, B Sirigireddy1, S Patel1, I Khan1, R Nzouakou1, D Tsitsikas1, R
Amos1
1Haematology, Homerton University Hospital NHS Foundation Trust, London,
United Kingdom

Background: Exchange transfusions are often used as a disease-modifying
strategy in patients with sickle cell disease (SCD). Automated red cell exchange
transfusions (ARCET) can rapidly and efficiently achieve low HbS levels whilst
at the same reduce the risk of iron overload compared to top-up or manual
exchange transfusions.
Aims: To assess the incidence and severity of biochemical and haematologi-
cal imbalances occurring in patients with SCD during ARCET
Methods: At Homerton University Hospital we have a large number of patients
with SCD on a regular exchange transfusion programme the vast majority of
which are ARCETs. Pre- and post- transfusion samples are collected for all
procedures and the results are recorded in a database. This is a retrospective
analysis of the results in our database for a 12 month period (Jan2012 –
Dec2012).
Results: There were 105 procedures involving 33 patients for the period
01/01/12 – 31/12/12. The mean reduction in HbS level was 80%, (median -
82%). The mean rise in HbA was 114% (median +80%). The modest elevation
in HbA reflects the fact that most of those patients were on a regular transfu-
sion programme and their pre-transfusion HbA was already high. Both Hb and
haematocrit rose by a mean 15% per procedure (range -14% to +81% and -
17% to +83% respectively). There was a 28% mean reduction in the white cell
count (median -35% and range -61% to +49%). We have previously reported
a significant but transient reduction in the platelet count (BSH annual meeting
2013). Indeed we found a 67% mean reduction of platelets per procedure. Fib-
rinogen was also reduced ranging from -66% to 32% per procedure (mean -
30%, median -31%). Many biochemical parameters were also found to be
reduced post ARCET. Serum ferritin levels were reduced by a mean of 22%
(range -73% to +123%). The reduction in albumin ranged from -38% to -3%
(mean -25%, median -23%). LDH was reduced by a mean of 33% (range -70%
to +80%). There was a 22% mean reduction in Alkaline Phosphatase (range -
40% to +11%) and a 25% mean reduction in ALT per procedure (range -57%
to +20%). Bilirubin was reduced by a mean 13% (range -54% to +93%) and
serum Creatinine was only slightly reduced by a mean of 5% (range -33% to
+40%). Hypocalcaemia is a known side effect of ARCET due to citrate toxicity.
We found a reduction of calcium ranging from -24% to -4% (mean -13%, medi-
an -13%).
Summary / Conclusion: Automated red cell exchange transfusion is a quick,
safe and efficient way of lowering HbS levels in SCD. Our results reveal a mod-
est reduction in most biochemical parameters measured post ARCET which
most likely occurs as a result of loss of plasma during the procedure.

B1858
HEMATOLOGICAL PROFILE BETWEEN PATIENTS WHO SUFFER FROM
ISCHEMIC HEART DISEASE AND PATIENTS WITH DILATED CARDIOMY-
OPATHY 
G Liapas1*, S Patiakas2, S Chatzizisi3, B Kelesiadou2, B Stavrou4, A Nikolaidou5
1Cardiological Clinic of Universal General Hospital of Ioannina, Ioannina,
2Hematological Laboratory and Blood Donation Department of General Hospi-
tal of Kastoria, Kastoria, 3Pathological Clinic of General Hospital of Thessaloni-
ki “Saint Dimitrios”, 4Hematological Laboratory of General Hospital of Thessa-
loniki “Theageneion”, 5Hematological Laboratory of Universal General Hospi-
tal of Thessaloniki “ACHEPA”, Thessaloniki, Greece

Background: As we Know the relevant bibliography mentions that anaemia,
definitely affects the evolution and the course of patients with congestive heart
failure, yet the ESR is usually low in cases like these.
Aims: To investigate the variations of the hematocrit (Ht), the white blood cells
(WBC), the 1st hour erythrocyte sedimentation rate (ESR), the C-reactive pro-
tein (CRP) and also of the fibrinogen (Fib) and the immunoglobulins found in
blood, between patients who suffer from ischemic heart disease (IM) and
patients with dilated cardiomyopathy (DCM) and to study the potential prognos-
tic value in each case.
Methods: 106 patients, who have constituted the material for our study (81
males and 25 females), suffered from heart failure and presented left ventric-
ular dilation and dysfunction, and ejection fraction (EF) <35%. 59 of them (44
males and 15 females) suffered from DCM and 47 (37 males and 10 females)
from IM. For the patients who were under frequent observation at regular inter-

vals for more than a year, specifications of Ht, WBC, ESR, CRP, fibrinogen and
immunoglobulins were carried out, while previously, the coexistence of other
pathologic situations such as malignity, hematological diseases, injuries, gyne-
cological diseases, severe febrileinfections etc, which would affect the results
of these tests was eliminated.
Results: Although the Ht, the White Blood Cells and the immunoglobulins were
measured in higher values in DCM, in correlation with the IM, they did not pres-
ent statistically significant difference between them. Also, even though the CRP
and the fibrinogen presented higher values in IM, in correlation with the DCM,
their difference wasn’t statistically significant. On the contrary, regarding the
ESR, it appeared substantially increased (P<0.001) in the case of IM (25,6+/-
13,9), comparatively to DCM (10,6+/-9,6).
Summary / Conclusion: It is established then, that between IM and DCM,
statistically, there is no significant difference in the laboratory parameters that
were previously mentioned (which vary within normal ranges), with the excep-
tions of the ESR, who was presented with decreased values (<10) in DCM (but
not with poor prognosis), and the Ht, in which its decreased value in IM, points
undeniably an unfavorable prognostic factor, which must not escape from our
attention.

B1859
FLOW CYTOMETRY QUANTITATIVE ANALYSIS OF HOWELL-JOLLY BOD-
IES IN CHILDREN WITH CHRONIC HEMOLYTIC ANEMIA
A Tantawy1*, J. Labib1, A. Adly1, M Shams2
1Pediatric Department, 2Clinical Pathology Department, Faculty of Medicine,Ain
Shams University, Cairo, Egypt

Background: In sickle cell disease functional asplenia is reported to develop
early in life and has important clinical consequences, with quantitative meas-
urement of splenic function reported using a flow cytometric method for quan-
titating of Howell-Jolly bodies (HJB) that isolates HJB-containing CD71+ and
CD71L erythrocytes.Analysis of these cell populations allows quantitative meas-
urement of splenic filtrative function and possible chromosomal damage1.
Splenic dysfunction has been described in Beta thalassemia major ,however
quantitative measurement of splenic filtrative function by flow cytometry was not
reported.
Aims: To evaluate the filtrative splenic functions using flow cytometry in patients
with β thalassemia major (BTM )and thalassemia intermedia (TI) compared to
patients with sickle cell anemia (SCA), sickle thalassemia (SCT),splenec-
tomized BTM, and healthy controls.
Methods: The study is a cross sectional study done in the Pediatric Hematol-
ogy Unit , Children’s Hospital,Ain Shams University,Cairo,Egypt.It included 15
patients with sickle cell anemia (mean age 7.8±3.9 years),20 patients with sick-
le thalassemia, (mean age 12.5±4.9 years ),30 non splenectomized β tha-
lassemia major patients(mean age 9.8±4.8 years), 20 splenectomized patients
with β thalassemia major, (mean age 14.0±2.7 years), and 32 patients with non
spenectomized β thalassemia intermedia (mean age 12.5±3.7 years), com-
pared to 30 age- and sex-matched healthy controls.Data were collected includ-
ing: transfusion history, splenectomy, sickling crisis, thrombotic events, chela-
tion/hydroxyurea therapy,as well the frequency of hospitalization with serious
infections. Investigations included hematological profile ,hemoglobin elec-
trophoresis and serum ferritin .Howell-Jolly Bodies (HJBs) were quantitated by
flow cytometric method , identifying HJB-containing CD71- erythrocytes in
peripheral blood (used to identify older erythrocytes containing micronuclei,
indirectly measuring splenic function), and HJB-containing CD71+ reticulo-
cytes, indicating young erythrocytes containing micronuclei (used as an index
of cytogenetic damage and/ or ineffective erythropoiesis)
Results: Compared to healthy controls ,patients with SCA and SCT had higher
HJB frequencies within CD71+ reticulocytes (P<0.05 and P< 0.01,respectively),
and higher HJB frequencies within CD71- erythrocytes (P< 0.01 , for both).
Patients with BTM (splenectomized) ,BTM (non-splenectomized) and TI had sig-
nificantly higher HJB frequencies within CD71+ reticulocytes (P< 0.01,for the
three groups) and CD71- erythrocytes (P< 0.01, P< 0.001, P< 0.01) compared
to healthy controls . Comparing SCA patients with SCT, BTM (splenectomized) ,
BTM (non-splenectomized) and TI : there was no significant difference regarding
the HJB frequencies in both CD71+ reticulocytes and CD71- erythrocytes
(P>0.05). However, splenectomized BTM patients had higher frequencies of HJB
in CD71+ reticulocytes in relation to non-splenectomized patients and TI (P=0.01
and P< 0.01). The mean level CD71+ reticulocytes containing HJB was higher in
SCA and SCT patients on regular hydroxyurea therapy compared to non treated
patients but not statistically significant (P>0.05). 
Summary / Conclusion: Splenic hypofunction can be present in non splenec-
tomized patients with β thalassemia major and thalassemia intermedia , and
may contribute to the immune dysfuncion observed in this group of patients.
However, splenic dysfunction in those patients can be to a lesser degree than
splenectomized thalassemics and sickle cell disease patients. The use of
hydroxyurea in SCD was associated with higher levels of CD71+ reticulocytes
containing HJB, which represent an index of cytogenetic damage.

Reference
1. Harrod VL, et al. Quantitative analysis of Howell-Jolly bodies in children with

sickle cell disease. Exp Hematol. 2007 Feb;35(2):179-83.
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B1860
RETROSPECTIVE STUDY OF IRON DEFICIENCY ANEMIA IN HEMATOL-
OGY CLINIC
I MIHAI1*, I IOANA1, C DESPINA1, C LIVIU1, C MARIA1, I CLAUDIU1, I MARIA1,
D MONICA1, I HORTENSIA1
1Hematology, UNIVERSITY OF MEDICINE AND PHARMACY „VICTOR
BABEŞ”, TIMIŞOARA, Timisoara, Romania

Background: Iron deficiency anemia (IDA) is the common nutritional deficien-
cy worldwide and occurs in 3,5-5,5% of adult men and postmenopausal women.
The studies concerning various causes of IDA in adult men are rare, although
it is assumed that chronic gastrointestinal blood accounts for the majority.
Aims: Aim of the study is to evaluate retrospectively adult men with IDA.
Methods: One hundred and fifty-six pateients with IDA participated at this
study from January 2005 to december 2012. Anemia was defined as
Hg<13g/dL using the WHO criteria. IDA was considered present if serum fer-
ritin was 15ng/mL combined with serum iron concentration <30ug/dL with a
transferrin saturation of <10%. Complete physical examination and fecal occult
blood test (FOBT) of three spontaneously passed stools was done in all
patients. All patients had complete blood count, serum and total iron binding
capacity, and a serum ferritin level. Mot patients underwent esophagogastro-
duodenoscopy (EGD). Colonoscopy was performed if lesion that caused IDA
was not found, and/or FOBT was positive.The abdominal CT scan were per-
formed according to clinician’s recomandation.
Results: The median age was 56 (range 26 to 84) years old. 131 of 156
(83,9%) men with IDA had symptoms such as fatigue, dizzines, or digestive
complaints. The history of prior gastrectomy, hemorrhoid, that probably had
caused IDA were reported in 25 (16%), 33 (21,1%), patients, respectively.
FOBT was positive in only 39 (25%) subjects. 140 (89,7%) patients underwent
EGD. The most common findings from EGD were gastritis (36 patients) and
peptic ulcer (27 patients). Forty-nine (31,4%) patients were found to have upper
gastrointestinal disorders (9 patients with erosive gastritis, 13 gastric ulcer, 10
duodenal ulcer, 17 gastric cancer. Seventy-eight (50.7%) patients underwent
colonoscopy. Evaluation with colonoscopy showed 37 clinically important
lesions that probably caused IDA; colon cancer in 13 (8.3%) patients, colon
polyp in 11 (7.05%) patients and hemorrhoid in 13 (8.3%) patients. Concern-
ing malignant lesions which are responsible for IDA, 21 malignant lesions were
found in patients older than 50 years accounting for 21.4% (21/98 patients) and
patients younger than 50 years were 17.2 % (10/58 patients).
Summary / Conclusion: This study demonstrated that gastrointestinal blood
loss is the main cause of IDA in adult men, and that there is a high rate of malig-
nancy in men older than 50 years, emphasizing a complete and rigorous gas-
trointestinal examination in this group of patients. 

B1861
DIAMOND-BLACKFAN ANEMIA: A CENTER EXPERIENCE
I Cuadrado1*, A Godoy1, B De Rueda1, M del Valle Recasens1, J Lao2, R Pazo2,
D Rubio1
1Hematology, 2Hospital Universitario Miguel Servet, Zaragoza, Spain

Background: Diamond-Blackfan anemia (DBA) or congenital erythroblastope-
nia is a rare ribosomal disorder characterized by red cell aplasia, congenital
anomalies and predisposition to develop malignancies. Several therapies have
been tested, nevertheless only steroid have proven to be efficacious
Aims: Evaluate the clinical characteristics and treatment response of DBA in
our medical center.
Methods: This is a retrospective observational study of patients diagnosed in
our center DBA (n = 7). Patients medical records were reviewed by assessing
the following parameters: age and Hb level at diagnosis, current Hb level, pres-
ence of other cytopenias, DBA associated genetic alterations, associated con-
genital anomalies, ferritin and current IST, type of treatment received, maximun
dose, current dose and occurrence of side effects, current need of transfu-
sions and secondary neoplasias.
Results: male: female ratio 4:3. Age at diagnosis was within the first 18 months
of life in all cases with a median of 3 months (2-13 months). Medium current
age: 15 years (6 months-36 years). Median hemoglobin (Hb) at diagnosis was
5.6 g / dL (2.1 to 6.6) with a current value of 9.9 (9.1 to 13.4). No patient had
another cytopenia. The molecular study was conducted in five of them: two
have shown mutations in the RPS19 gene regions analyzed; five patients are
awaiting to complete the sequencing of the other 8 genes associated with DBA.
The prevalence of congenital malformations in our series is 71%, mostly of the
cardiovascular type. Prednisone was the main treatment in this series and 86%
of patients achieved response. Highest median prednisone dose was 2 mg /
kg / day (1.5 to 3); current median dose is 0.2 mg / kg / day (0.08 to 1.7). 71%
of patients had therapy-related side effects, mild to moderate in all cases. Oth-
er adjuvant therapies: danazol in one case, with no objective response; hemo-
therapy support: 1 transfusion-dependent patient, iron overload in 3 patients
and 2 patients are awaiting chelation. No patient developed secondary malig-
nancies.
Summary / Conclusion: To date, there are few therapeutic options for the
DBA; bone marrow transplantation remains as the only potentially curative
therapy. As in most studies, in our series of patients corticosteroid therapy is

the first line therapy. New therapeutic targets need to be identified urgently to
improve the outcome of this ominous disease.

B1862
MACROCYTIC ANEMIA AND ITS CAUSES: A PROSPECTIVE COHORT
STUDY
K Stouten1*, J Riedl1, M Levin1
1Albert Schweitzer hospital, Dordrecht, Netherlands

Background: PAGAS, a prospective study concerning anemia and its caus-
es, was started in February 2007 by the Albert Schweitzer hospital in Dor-
drecht, the Netherlands, in co-operation with 63 general practitioners. Between
February 2007 and February 2013, 5833 patients who were diagnosed with
anemia and did not exhibit anemia in the preceding two years, were included.
Of these patients, 426 (7,3%) were found to have a raised MCV (reference val-
ues: 80-100 fl) and were diagnosed with macrocytic anemia. 
Aims: An evaluation of the causes of macrocytic anemia found in these 426
patients. 
Results: Additional testing demonstrated B12 deficiency in 48 (11,2%) of these
426 patients (reference values: 130-700 pmol/L), and folic acid deficiency in 24
(5,6%, reference values: >5). In addition, 122 patients (28,6%) were shown to
have a raised LDH level (reference values: <450 E/L), of whom 52 patients
(12,2%) showed raised reticulocytes (reference values: <2,5%), differential
diagnosing haemolysis or myelodysplastic syndrome. Raised LDH levels,
raised reticulocyte percentage and a raised bilirubine level (reference values:
<17 µmol/L) was demonstrated in 9 (2,1%) patients, indicative for haemolytic
anemia. 
Summary / Conclusion: 179 patients (42%) did not demonstrate a raised
reticulocyte count, bilirubin or LDH pointing to bone marrow diseases, e.g.
myelodysplastic syndrome, of whom additional testing will be described.

B1863
TRANSCRANIAL DOPPLER IMAGING IN THE MANAGEMENT OF PEDI-
ATRIC SICKLE CELL DISEASE PATIENTS: IMPACT OF HYDROXYUREA
A Elbeshlawy1*, m el tagui1, e raouf1, m hamdy1, f said2, i gamal1, a elash-
mawy3, j maakaron4, a taher4
1pediatric hematology, 2clinical pathology, 3internal medicine, cairo university,
cairo, Egypt, 4internal medicine, american university, beirut, Lebanon

Background: Background: Abnormal interaction of sickle red cells with the
vascular endothelium has been implicated in the changes affecting the large
vessels of the central nervous system of sickle cell disease patients (SCD).
Aims: Aim: The purpose of this study was to evaluate these changes by tran-
scranial Doppler imaging (TCD) and to assess the effect of hydroxyurea in
ameliorating these abnormalities.
Methods: Methods: Fifty five SCD patients in the steady state of the disease
(mean age of 10.48±4.44 years) were included in this study. Eleven β tha-
lassemia patients (mean age 10.27±2.69 years) and 11 healthy candidates
(mean age 10.38± 3.1 years) were selected as control groups. All patients and
control groups were subjected to TCD of the middle cerebral (MCA) and the
anterior cerebral arteries (ACA) at baseline, 6 months and one year.
Results: Results: Twenty four of the 55 SCD patients were on hydroxyurea
therapy for one year. The mean values of MCA and ACA velocities were sta-
tistically higher in SCD patients compared to controls and β thalassemia
patients (P<0.001) at baseline. At baseline, the time average peak systolic
velocity (TAP) of the MCA was >200 cm/s (high risk) in two SCD patients. One
patient was in the intermediate risk group (TAP =170-199 cm/s) and the rest of
the patients (52 patients) were low risk (TAP<170 cm/s). After one year of fol-
low up, the patients on hydroxyurea showed reduction of the peak systolic
velocity (PSV) and TAP of the MCA when compared to those on conservative
treatment. This drop only approached statistical significance (P=0.066& 0.060,
respectively). There was a negative correlation between the PSV and TAP of
MCA and the age of SCD patients (R = - 0.397 & - 0.348; P=0.003&0.009,
respectively). A significant reduction in the number of transfused units of blood
and vaso-occlusive crises was observed after hydroxyurea therapy (P=0.005&
0.017, respectively). The percentage of fetal hemoglobin significantly increased
while the percentage of Hb S significantly decreased after treatment (P=0.003&
0.003, respectively).
Summary / Conclusion: Conclusion: TCD is a safe method for detection of
CNS vasculopathy in SCD. Hydroxyurea can successfully decrease transfusion
requirements and vaso-occlusive crises and lead to the reversal of the changes
seen on TCD.
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B1864
IRON AND VITAMIN D STATUS IN EXCLUSIVELY BREAST-FED INFANTS
UNDER 24 MONTHS AND LACTATING MOTHERS
M Kim1*, J Kim1, E Ahn2, E Yoo1
1Pediatrics, 2Obstetrics and Gynecology, CHA University, School of Medicine,
Bundang Medical Center, Seongnam, Korea, Republic Of

Background: Breast milk is the best nutritional resource for infants. But breast
milk cannot satisfy the requirements after 6 months. Since iron deficiency(ID)
can adversely affect of neurodevelopment, lactating mothers must maintain
sufficient Fe status. Vitamin D stores in the fetus depend on maternal vitamin
D status and the breast-fed infants continue to dependent upon their mother
afterwards. Vitamin D deficiency(VDD) in exclusively breast milk-fed (EBMF)
infants and lactating mothers is prevalent in many parts of the world, especial-
ly in Asia. Concurrent deficit of micronutrients might result in wide spectrum of
adverse effects in rapid growing infants.
Aims: To assess the Fe and 25-hydroxyvitamin D [25(OH)D] status in lactat-
ing mothers and their infants. 
To find specific factors affecting both infant and mother to have iron deficiency
anemia (IDA) and/or VDD.
To analyze the seasonality of Fe and 25(OH)D
Methods: The infants aged 4-24 months who were exclusively breast-fed were
included from Mar 2012 to Feb 2013, who visited CHA Bundang Medical Cen-
ter (Latitude 37.4°N). The data were collected by questionnaire and laborato-
ry tests such as CBC, reticulocyte, ferritin, Fe, TIBC, CRP, Ca, P, ALP, 25(OH)D.
The lactating mother was evaluated for the same laboratory tests a week lat-
er. Through the questionnaire, information about the maternal history, birth-
related history, breast feeding and weaning pattern, etc. 
The infants were divided into IDA, ID and Normal group according to Hb (<11
g/dL) and ferritin (<12 ng/mL). Vitamin D deficiency was defined as 25(OH)D
< 20 ng/mL, vitamin D insufficiency as 20-30 ng/mL. The mother’s Fe status was
defined as ID if ferritin < 50 ng/mL. The subjects were divided into 2 group, win-
ter/spring (November to April) and summer/autumn (May to October), accord-
ing to the date of laboratory test. Winter/spring group (WS) was compared with
summer/autumn group (SA).
Statistical analysis was done by SPSS (version 17.0) with P value < 0.05.
Results: There were 64 infants and lactating mothers who agreed to partici-
pate. Nine were excluded because they had previous Fe and/or vitamin D sup-
plements. The average age of the infants was 10.2 months and the average age
of the mothers at delivery was 32.2 years. IDA was found in 32 infants and VDD
in 45. Maternal Hb was < 12 g/dL in 6 and VDD was found 51 mothers. Wean-
ing food was started in 50 infants and 23 of their mother reported having feed-
ing problem due to refusal. Thirteen of 56 mothers had previous history of IDA
before pregnancy, 26 of them needed additional Fe supplementation during
pregnancy and only 6 were taking multivitamin at present. The averages of
25(OH)D were subnormal in both infants and mothers (12.7, 12.9 ng/mL respec-
tively). Maternal ferritin did not affect the Fe status of infants but mothers with
25(OH)D < 20 ng/mL had infants with lower 25(OH)D level (P<0.05). 
If the mother had a history of IDA before pregnancy, there was a tendency to
have maternal ferritin < 50 ng/mL at present (P<0.05), and maternal 25(OH)D
< 12 ng/mL (P<0.05). If the mother started menstruation during lactation, they
had a lower ferritin (t test, P<0.05). First born infants were 27. If the infant was
2nd child or after, there was a preference to have a lower maternal 25(OH)D and
higher TIBC in infants but statistically not significant (P=0.61, 0.63 repective-
ly).
The infants in WS group had significantly lower 25(OH)D (P<0.005), but no dif-
ference in Hb, MCV, reticulocyte and ferritin (Table 2). The mothers in WS group
also had significantly lower 25(OH)D, but SA group had lower reticulocyte and
ferritin (P<0.05) with no differences in Hb and WBC. 

ù+

Summary / Conclusion: IDA was prevalent in EBMF infants but ID was not in
lactating mothers because of amenorrhea. The average of vitamin D was sub-
normal both in infants and mothers. If the mother has a history of IDA before
pregnancy, EBMF might result in concurrent deficiency of both Fe and vitamin

D. Consecutive pregnancies might result in more profound deficits but research
in needed. Seasonal variation of 25(OH)D emphasizes the concern about VDD,
and ID might be prevalent among lactating mothers in summer and autumn in
Korea. Supplementation of micronutrients such as Fe and vitamin D should be
routinely practiced in EBMF infants and their mothers especially who starts
menstruation during lactation.

B1865
MAY BE PREDICTED THE PATIENTS WITH IRON DEFICIENCY WITHOUT
ANEMIA FROM PARAMETERS OF COMPLETE BLOOD COUNT?
C Beyan1*, E Beyan2
1Department of Hematology, Gulhane Military Medical Academy, 2Department
of Internal Medicine, Kecioren Training and Research Hospital, Ankara, Turkey

Background: Iron deficiency without anemia (IDNA) was three times more
common from iron deficiency anemia (IDA) which is the most common nutrition-
al deficiency in the world. Data from the Third National Health and Nutrition
Examination Survey (NHANES III; 1988 to 1994) indicated that iron deficiency
anemia was present in 1 to 2 percent of adults and IDNA was occurred up to
11 percent of women and 4 percent of men.
Aims: The aim of the study is to investigate whether or not differentiation of the
cases with IDNA from healthy subjects using with parameters of complete blood
count or related formulas.
Methods: This study was carried out on 37 IDA patients (35 female) ages rang-
ing from 18 to 77 (mean±standard deviation: 39.46±13.29 years), 23 IDNA
patients (22 female) ages ranging from 24 to 73 (37.74±11.20 years) and 40
healthy subjects (20 female) as control group ages ranging from 19 to 79
(42.27±13.35 years). Mean corpuscular volume (MCV), mean corpuscular
hemoglobin (MCH), red cell distribution width (RDW), platelet count (PLT),
mean platelet volume (MPV), plateletcrit (PCT), microcytic anemia factor (MAF)
(=[hemoglobin x MCV]/100), volume hemoglobin/distribution factor (VHDWf)
(=[MCV×hemoglobin]/[RDW×10]) and RDW x PCT were used for comparisons.
Results: There was statistically significance for indices of MAF and VHDWf
between IDNA group and healthy subjects. The percents of sensitivity, speci-
ficity, accuracy and Youden’s index belonging to cut-off values of these indices
were shown in Table 1. The cut-off value of MAF <12.5 has high ratio from
accuracy and Youden’s index.
Summary / Conclusion: The cut-off value of MAF <12.5 may be warranted to
differentiate the patients with IDNA from healthy subjects.
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B1866
MANAGEMENT OF INVASIVE FUNGAL INFECTIONS IN PEDIATRIC
ACUTE LEUKEMIA AND THE APPROPRIATE TIME FOR RESTARTING
CHEMOTHERAPY
Ö Tüfekçi1, Ş Yılmaz1, F Yenigürbüz1, E Şimşek1, T Karapınar1, G İrken1, H
Ören1*
1Pediatric Hematology, Dokuz Eylül University Faculty of Medicine, İzmir,
Turkey

Background: Invasive fungal infection (IFI) is a life threatening problem in
patients with leukemia. Rapid and effective treatment is important for survival.
The optimal time for restarting chemotherapy in these patients is not clear.
Aims: We aimed to describe variations regarding clinical features, treatment
modalities, time of restarting chemotherapy (CT) and outcome in children with
IFI and acute leukemia (AL).
Methods: The charts of all pediatric AL patients in our clinic between the years
2001 and 2013 were retrospectively reviewed and data of patients with IFI
were analysed. 
Results: IFI was defined in 25 (14%) of 174 AL patients. Of those, 17(68%) had
ALL and 8(32%)had AML. The median age was 12 years (range 0.7-17.5
years). Nine (36%) of the patients were in induction, 14 (56%) of the patients
were in the consolidation phase and 2 (8%) of the patients were in the main-
tenance phase of CT and overall 18 (72%) patients were in remission at the
time of diagnosis of IFI. The median time between the leukemia diagnosis and
the definition of IFI was 122 days (range 15-305 days). ANC was <500/mm3
in 86 % of patients. The median time for duration of neutropenia was 13 days
(range 0-47 days). All of the patients were febrile at the time of diagnosis. Of
the 25 AL patients with IFI, 23 patients had isolated pulmonary IFI, one patient
had isolated orbitocerebral aspergillosis infection and one patient had both
orbitocerebral and pulmonary mucor and aspergillosis infection. Those two
patients with orbitocerebral IFI needed surgery . The most frequent finding on
computed tomography was typical parenchymal nodules. Galactomannan was
screened in 21 patients and of those, 9 (42%) had positive galactomannan
antigenemia. The episodes were defined as proven in 2 (8%) patients, proba-
ble in 9 (36%) patients and possible in 14 (56%) patients. The median time for
discontinuation of chemotherapy was 27 days (range 0-57 days). Chemother-
apy was not restarted in three patients due to refractory/progressive primary
disease. Out of 22 patient in whom chemotherapy was restarted, the duration
for cessation of chemotherapy was 0-14 days in 5 (23%) patients and 15-28
days in 6 (27%) patients. Overall chemotherapy was restarted in 50% of the
patients safely before 4 weeks, and none of those patients experienced relapse
of IFI. IFI was treated succesfully in all patients with voriconazole, amphotericin
B, caspofungin, posaconazole alone or in combination. All of them were given
secondary prophylaxis with oral voriconazole, itraconazole, or posaconazole.
The median time for secondary prophylaxis was 90 days (range 39-429 days).
None of the patients died due to IFI.
Summary / Conclusion: Our data shows that rapid and effective antifungal
therapy with rational treatment modalities may decrease the incidence of death
in children with AL and IFI. Depending on the clinical status of the patient,
restarting chemotherapy in several weeks may be safe and relapses of IFI may
be prevented with secondary prophylaxis. 

B1868
RISK FACTORS FOR ACQUIRED BLOODSTREAM INFECTION AMONG
NEUTROPENIC PATIENTS.
D Theocharidoy1, E Papadakis2, E Siskou1, V Papageorgiou2*, K Loukidis3, K
Tsepanis1, K Skarmoutsou-Tsimirika2, E Georgiou2, A Karagianni2, V Koulouri-
da1, A Kioumi2
1Microbiology Department, 2Hemostasis Unit-Hematology Department, Papa-
georgiou Hospital, Thessaloniki, Greece, 3Hematology Clinic, Offenbach Gen-
eral Hospital, Offenbach, Germany

Background: Febrile Neutropenia is a major cause of mortality among hema-
tological patients. It is estimated that about 10- 15% of patients with severe neu-
tropenia will develop bloodstream infection during their hospitalization. Espe-
cially Gram negative -Gram(-)- bacteremia is associated with high mortality
rates (25%) during the first 24- 48 hours of febrile episode onset
Aims: To estimate risk factors and incidence of bloodstream infection among
neutropenic patients of our Hematology Department (10/2007- 9/2011) and to
develop a risk score for Gram(-) bacteremia.
Methods: We evaluated 50 patients (25 male, 25 female), with a median age
of 58.50 years, who underwent 106 episodes of febrile neutropenia. Blood-
stream infection was diagnosed when a positive blood culture was in total com-
pliance with clinical signs. Risk factors that were investigated were: Age, gen-
der, malignancy type, diabetes, renal failure, insertion of central vein catheter
(CVC), positive urine/ sputum culture, length of stay in the hospital, WBC/Neu-
trophil count, Serum Total Protein/ Albumin and prophylactic antibiotic admin-
istration. Multivariate logistic regression analysis (MLRA) was performed in

order to determine independent risk factors of acquisition of blood stream infec-
tion. Covariates were included in the model if univariate analysis revealed that
were significantly associated with bacteremia at a P<0.1. Independent risk fac-
tors in MLRA were used to build a predictive score for Gram(-) bloodstream
infection
Results: Among 106 febrile episodes, 46 (43.4%) were attributed to bac-
teremia. In a univariate analysis, statistically significant risk factors for blood-
stream infection were: insertion of CVC (P<0.0005), positive urine culture
(P=0.03), Acute Myeloid Leukemia (AML) (P=0.009), Neutrophil Count
(P<0.0005). A Multivariate Logistic Regression Analysis revealed neutrophil
count (decrease of 10 degrees at the neutrophil count is associated to 4.9%
higher probability of acquiring bloodstream infection) and presence of CVC (5
times higher risk) as independent risk factors. Gram(-) bacteremia in a univari-
ate statistical analysis was significantly associated with neutrophil count
(P=0.049), CVC line (P=0.01), AML (P=0.013) and positive urine culture
(P=0.007). Multivariate Logistic Regression Analysis revealed positive urine
culture (risk 8 times higher), presence of CVC (risk 5 times higher) and neu-
trophil count <250/μL (risk 5 times higher), as independent risk factors. A risk
score for Gram(-) bloodstream infection was developed by weighting independ-
ent risk factors and the presence of AML (CVC+2, positive urine cuture+1.5,
neutrophil count <250μL+1, AML+0.5). Diagnostic ability of our scoring system
as reflected by the area under the curve of the receiver operating characteris-
tic was 0.792 (95% CI: 0.705- 0.879). Performance of our scoring system and
post test probabilities according to different prevalence rates of Gram(-) bac-
teremia (0.05, 0.1, 0.2) led us to propose a Gram(-) risk score >=2.5 as indi-
cating high probability of Gram(-) infection. A detailed description of independ-
ent risk factors for acquiring bloodstream infection, and precisely Gram(-) blood-
stream infection, and the performance of our Gram(-) score is shown on table
attached.
Summary / Conclusion: Our scoring system identifies patients with high prob-
ability of Gram(-) bloodstream infection. If confirmed in a validation set, this
score could be considered in the choice of first line antibiotics in febrile neu-
tropenia.

B1869
POSACONAZOLE PROPHYLAXIS DURING INTENSIVE CHEMOTHERAPY
FOR ACUTE MYELOID LEUKEMIA (AML): RESULTS OF A PROSPECTIVE
AUDIT OF 102 PATIENT EPISODES
C Roughley1*, F Muhlschlegel2, P Elton3, K Lang4, M Mohamed1, J Lindsay1,
K Saied1, V Ratnayake5, C Pocock1
1Department of Haematology, 2Department of Microbiology, 3Department of
Radiology, East Kent Hospitals, 4Department of Haematology, East Kent Hos-
pital Trust, Canterbury, 5Department of Haematology, East Kent Hospitals, Ash-
ford, United Kingdom

Background: Aspergillus species are ubiquitous, but invasive pulmonary
aspergillosis (IPA) only occurs in immunocompromised hosts. Posaconazole
is a broad spectrum triazole, active against aspergillus species, which has
been shown to be more effective than fluconazole or itraconazole at prevent-
ing IPA in patients receiving therapy for AML or high risk myelodysplastic syn-
drome (HR-MDS; N Engl J Med. 2007;356[4]:348).
Aims: This study was designed to look at the effectiveness of posaconazole
prophylaxis in preventing IPA in patients receiving intensive chemotherapy for
AML and HR-MDS.
Methods: Posaconazole 200mg tds was started when neutrophils were
0.8x109/l and falling; and was stopped when neutrophils were 0.5x109/l and ris-
ing. Data collected included length of stay, numbers of days of posaconazole
and other antifungals, and whether posaconazole was started and stopped as
per local protocol. Data collected included number of high resolution CT (HRCT)
scans and their results including any follow up scans. We did not monitor galac-
tomannans or perform bronchoscopy, and change in antifungal therapy was
determined by radiological changes only. If an HRCT scan was positive for
IPA, then caspofungin was commenced. This abstract looks at the outcomes
of 102 patient episodes (57 patients) treated with prophylactic posaconazole.
Results: The mean patient age was 57.3y (range of 20-82) with median age
of 61. Length of Stay mean was 21.9d (median 24, range 0-53) with 7 episodes
where patients were not admitted. Mean length of posaconazole use was 22d
(median 21, range 0-54). One patient did not become neutropenic and there-
fore did not receive prophylaxis. There was 1 dose of empirical caspofungin
(given over a bank holiday weekend) and only 1 day of empirical liposomal
amphotericin. Fifty five HRCT scans were performed in total (predominantly of
chest, 2 of sinuses). There were 13 patient episodes where there was new radi-
ological evidence of IPA. All but one of these was in patients during induction
chemotherapy with proceeding neutropenia. One episode was in a patient dur-
ing first consolidation phase that had entered a morphological but not cytoge-
netic remission. One patient died of haemoptysis due to IPA (Hormographiel-
la aspergillata isolated at post mortem) following induction therapy but having
obtained remission. Fifteen episodes received caspofungin for mean 8 days
(range 1-14, median 7 days). Four episodes received liposomal amphotericin
(mean 7.3d, range 1-16 days). Voriconazole was received in 5 episodes for
mean of 10.2 days (range 7-16, Median 7 days).
Summary / Conclusion: No patient to date in complete cytogenetic and mor-
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phological remission at the start of the chemotherapy cycle went onto develop
clinical evidence of IPA. Of the 102 patient episodes in the study, there were
13 episodes where there was new radiological evidence of IPA. There was only
one death from IPA in a patient who was in remission. Posaconazole prophy-
laxis appears effective in this situation.

B1870
PERIPHERALLY INSERTED CENTRAL CATHETERS IN PATIENTS WITH
HEMATOLOGICAL DISEASES: A RETROSPECTIVE STUDY
V Papageorgiou1, A Samaras2, E Georgiou1, K Kokoviadou1*, A Karagianni1,
A Adamidis1, V Papadopoulos1, A Mpanti1, E Siskou3, E Papadakis1, K
Karamoschos2, A Kioumi1
1hematology Department Papageorgiou General Hospital, 22nd Surgical Clin-
ic Papageorgiou General Hospital, 3microbiology Department Papageorgiou
General Hospital, Thessaloniki, Greece

Background: Peripherally inserted central catheter (PICC) is an intravenous
device inserted through a peripheral vein, under ultrasound guidance, and then
advanced until its tip reaches the superior vein cava. There is a widespread use
of PICCs in medical practice and especially in patients with hematological dis-
eases, who usually face coagulation disorders or are at high risk for
infection,and most of the times need long term central access. PICCs have
eliminated the need for prolonged hospitalization, which was once necessitat-
ed for antibiotic and fluid administration, blood sampling or chemotherapy. This
device is widely used due to its easy insertion, long term use and reduced risk
of complications.
Aims: The present study aims to analyze the data available regarding the use
of PICCs in hematological patients, using data collected from medical records
of our hospital.
Methods: It is a retrospective study of 81 hematological patients, in whom a
PICC was inserted in a 42-month-period, since January 2009 until June 2012.
Complete data was available from the records for 72 patients. Definite catheter-
related bloodstream infection was defined as the isolation of a pathological
microorganism from the catheter segment and the blood drawn from the periph-
eral vein and/or the positive catheter tip’s culture after its removal.
Results: A total of 72 patients were recruited, including 38 (52, 8%) males and
34 (47, 2%) females. In all patients PICC was inserted via a peripheral vein of
the upper extremity. All insertions were successful and there were no major
complications like hemorrhage or pneumothorax. The total duration with PICC
use was 5504 patient days. The growth curve in the use of PICC was from 0,
75 per month in 2009 to3, 5 per month in 2012. Concerning the underlying con-
dition of the patients data showed that: 30 patients (41, 7%) suffered from acute
leukemia, 20 (27, 8%) from Hodgkin lymphoma, 14 (19, 4%) from non Hodgkin
lymphoma, 3 (4, 2%) from chronic lymphocytic leukemia, 4 (5, 5%) from multi-
ple myeloma and 1 (1, 4%) from severe iron deficiency anemia. The duration
of PICC’s use varied from a minimum of 1 day to a maximum of 306 days. The
catheters that were routinely removed without any related complications were
39 (54, 2%), whereas those removed earlier than expected were 33 (45, 8%).
Causes for earlier removal: catheter’s migration in 2 cases (6, 1%), thrombo-
sis in 2 cases (6, 1%), obstruction in 7 cases (21, 2%), localized inflammation
in 3 cases (9, 1%), accidental removal in 5 cases (15, 2%), fever without defi-
nite catheter-related bloodstream infection in 8 cases ( 24, 2%) and definite
catheter-related bloodstream infection in 6 cases (18,2%). Microorganisms iso-
lated were: acinetobacter in 2 patients (33, 3%), serratia in 1 patient (16,7%),
klebsiella in 1 patient (16, 7%), e.coli in 1 patient (16, 7%) and staphylococcus
hominis in 1 case (16, 7%). In none of the patients who died, a catheter-relat-
ed complication was the cause of the fatal outcome. According to our data, 9
patients died due to natural progression of their disease. The removal of the
catheter in all cases was without the need of any special measures. All patients
that carried the catheter on an outpatient basis received regular care by trained
healthcare personnel.
Summary / Conclusion: Peripherally inserted central catheters have been
used in clinical practice and seem to offer a reliable way of providing therapy
and support. Their insertion and extraction is safe and simple. These catheters
may be used in hematological patients, suffering from benign or malignant dis-
eases that need long term therapy. Infectious complications, seem to be the
same or even slightly better when a PICC is used versus a traditional central
venous catheter. Larger comparative studies are needed in order to compare
PICC and other central venous catheters concerning infectious and other com-
plications.

B1871
ROLE OF SEDO-ANALGESIA IN EXECUTION OF BONE MARROW BIOP-
SIES
M Postorino1*, R Rossi2, A Zizzari3, F Marchesi4, I Provenzano1, L Franceschi-
ni1, L Pupo1, M Rizzo1, L Gianni’1, S Gumenyuk1, G De Santis1, D Renzi4, G
Guiducci1, E Fiorelli3, C Filadelfo2, R Puliti2, A Berrini2, M Dauri2
1Haematology, 2Anesthesiology, 3SIMT, Policlinico Tor Vergata, 4Haematology,
Campus Biomedico, Rome, Italy

Background: Both, morphological and architectural analysis of bone marrow

(BM) represent one of the key aspects in the diagnosis and staging of hema-
tological diseases. The former is obtained from the bone marrow aspiration, the
latter from bone marrow biopsy (BMB). The BMB is one of the most painful pro-
cedures for hematological patients. It consists of an extraction of a boned-sized
cylinder of 20x0.8 mm and it is executed on the posterior iliac crest. During the
patient’s medical history this procedure is often repeated several times. It gen-
erallyinvolves patients in a pediatric or old age with associated comorbidities.
The BMB procedure is frequently performed in outpatients. For this reason, it
has to be quick with an extremely reduced level of risk of complication. Being
the procedure itself invasive, anesthesia has been introduced not to have neg-
ative phsychological effects on seriously ill patients. However, this procedure
might encounter some difficulties because of the shortage of specialized per-
sonnel (anesthesiologist), lack of facilities for respiratory assistance, long stand-
ing and patient observation. It might increase clinical risk in patients with an
severe comorbidity or mediastinal syndrome. In our Department, an observa-
tory study has been carried out for the execution of BMB by using short seda-
tion analgesia through pharmacological low posology.
Aims: The objectives of this study are: to verify the feasibility of a sedo-anal-
gesia , to evaluate its clinical and operational advantages, to standardize the
procedure, so that trained health personnel can perform it with the availability
of the anesthesiologist.
Methods: From 10/11/2011 to 7/01/2012, 169 patients affected by oncohema-
tology disease aged 12-78 years old (averaged 60 years old), 48% male and
52% female, were subjected to sedation to perform the BMB practice. Of these
169, 3 were classified in a pedriatric age, 42 were affected by cardiovascular
diseases and 12 refearred neuropsychiatric diseases. Patient’s medium weight
was 56 kg (range 42-102 kg). In our court of patients, 85% was affected by lym-
phoproliferative disorders, 6% by myeloproliferative disorders, 9% by other
affections. This procedure was performed morethan once in 33% of the patients.
They were all monitored by ECG and by a digital oximeter. The induction was
executed with 100 ug of Fentanyl push, whose quantity was reduced in pedi-
atric and patients with acute heart disease. After 5 minutes it was followed by
an administration of 7cc of Propofol at the 1% in 1-2 minutes. Reached the total
sedation with spontaneous breathing with ventimask . When the BMB had start-
ed it was followed by a continuous infusion of 0,3 ml/min of Propofol as main-
tenance till the end of the procedure.
Results: The average duration of the sedation was 860 sec.(360-1800 sec),
with a median administration of Profofol like 12cc (range 4-30cc); in 22% of the
cases itwas necessary to re-induce it with 2cc of Popofol for an initial sedation
at the time of the subluxation and the exportation of the bone cylinder, 3/134
(2%) had hiccups and in 1% the use of atropine was necessary. The wake up
took about 110 seconds (35-390 sec.); just one patient required assisted ven-
tilation for an acute desaturation caused by a regurgitation in a patient not com-
pletely compliant in the preparation. Any major cardiovascular side effect was
verified. Discharge of patients took place about an hour after the end of seda-
tion, no patients required hospitalization for late complications following the
sedation. This one hour time comprised both, the quick wake up and the post-
observation of the patient.
Summary / Conclusion: The above results have demonstrated that our pro-
tocol of sedation is effective, safe and simple to apply since it requires only the
monitoring of anesthesia and the availability of the anesthesiologist.

B1872
EPIDEMIOLOGY OF BLOODSTREAM INFECTION IN FEBRILE ADULTS
WITH HEMATOLOGICAL CANCER
G Mendez1*, H Bernard2, C Niveyro3, J Fernandez3, C Devecchi4, M Beligoy4,
A D´Elia4
1INFECTIOUS DISEASES DEPARTMENT, 2HEMATOLOGY DEPARTMENT,
3INFECTIOUS DISEASES, 4HEMATOLOGY, HOSPITAL ESCUELA DE AGU-
DOS DR RAMON MADARIAGA, POSADAS, Argentina

Background: The majority of patients with haematological malignancy are at
high risk of infection during the period of neutropenia. Microbiologically docu-
mented infections, especially those with bacteriemia, remains a major concern
in the treatment of hematological patients undergoing intensive cytotoxic
chemotherapy. The study of the most frequent pathogens and their suscepti-
bility must be continuosly used to guide the initial and empiric antimicrobial
therapy and to develop strategies to minimize the emergence of resistant
pathogens.
Aims: To describe the epidemiology of bacteriemia in adults patients with hema-
tological cancer and febrile neutropenia (FN) in a terciary hospital.
Methods: A retrospective observational study of all positive blood cultures from
June1, 2010 to January 31, 2013 from all consecutive oncohematologic patients
>15 years old. The microorganism isolation was performed using BACTEC
9240 with classical identification and antibiogram disk by diffusion.
Results: A total of 193 episodes of FN corresponding to 94 patients, with 67
(34%) episodes of BSI. Male: 47 (70.14%), mean age 35.85 years (15-79);
females: 20 (29.85%), mean age 32 years (16-79). Most common primary dis-
eases associated with neutropenia were: acute lymphoblastic leukemia 29
(43%) episodes, acute myeloid leukemia 22 (32%) and non.Hodgkin´s lym-
phoma 8 (11%). Patients with disease relapse 18 (26%). An indwelling central
catheter was present in 30 (44%) of them. We observed 36 (53%) Gram-neg-
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ative bacteria infections, among Escherichia coli and Klebsiella pneumoniae,
5% and 16% respectively produced extended-spectrum β lactamases. Twen-
ty-seven percent of E. coli and 25% of K. Pneumoniae were sensitive to
cefepime, our first line empirical therapy. Twenty-nine (43%) Gram-positive
infections were diagnosed (9 coagulase-negative Staphylococcus and 7
Staphylococcus aureus). Oxacilin resistance was present in 77% of CNS and
in 14% of Staphylococcus aureus. Fungal represented 3% (2) of the isolates.
Overall mortality was 14.92%, mortality caused by infection 10.44%.
Summary / Conclusion: The epidemiological profile of BSI and FN in our cen-
ter and the necessity to continue the surveillance was described. Gram-nega-
tive bacteria are prevalent as cause of infection in our patients, followed by
Gram-positive bacteria and fungal were uncommon.

B1873
HAND HYGIENE AUDIT AT THALASSEMIA CENTRE-DUBAI
K Belhoul 1, M Bakir1*, S Libda1, S Hassan1
1Thalassemia centre , Dubai Health Authority , Dubai, United Arab Emirates

Background: The hands of staff are the most common vehicle by which micro-
organisms are transmitted between patients and staff. Hand hygiene is the sin-
gle most important measure in preventing the transmission of infection and
can be considered the entrance door to better infection control and safer patient
care. Despite advances in infection control this simple message is not consis-
tently translated into clinical practice. Clinical audit is identified by the World
Health Organization (WHO) as one of the effective approaches to ensure com-
pliance with hand hygiene in health care settings.

Aims: To monitor compliance of health care providers (HCP) at thalassemia
centre to hand hygiene guidelines and identify areas for improvement.
Methods: A prospective audit was conducted in 2007 at thalassemia centre
through direct observationof nurses for compliance to hand hygiene guidelines
before and after touching the patients. The audit was extended to involve all
HCP in 2008. Thereafter, re-audits were performed twice annually (2009-2012).
The grading of compliance was scored per RAG status as featured by Infec-
tion Control Nurses Association (ICNA) audit tool, used in NHS services audits;
compliant(C)>85%, partially compliant (PC) 75-84% and minimally compliant
(MC) <75%.
Results: The first audit conducted in May 2007 revealed 39% compliance (MC)
which was improved to 84% (C) in Oct 2007 by identifying areas for improve-
ment. This has included installment and thorough distribution of a new alcohol
based hand rub that contained a moisturizer and vitamin E, in addition to con-
tinuous HCP education about the importance of their adherence to hand
hygiene guidelines. In 2008, over all HCP compliance was 63% (PC) with nurs-
es’ compliance dropping to 65.5% (PC). Thereafter, compliance of all HCP
could be maintained between PC to C (2009- 2010) by continuous regular edu-
cation and by encouraging discussions among staff on how to improve hand
hygiene. In 2011 and 2012, over all HCP compliance has improved to reach
above90% (C) as shown in (Table 1). Compliance to hand hygiene after touch-
ing the patient was always better than before touching the patient. Our results
are comparable to international results like NHS services and Niagara Health
System.
Summary / Conclusion: Continuous re-auditing and targeted educational pro-
grams are effective approaches to improve compliance of HCP to Hand
Hygiene guidelines as one of the infection control objectives.

B1874
A NOVEL FRAGILITY MARKER OF RECIPIENTS OF ALLOGENEIC
HEMATOPOIETIC STEM CELL TRANSPLANTATION : PERITRANSPLANT
CMV VIREMIA
Y Ono1*, H Hashimoto2, o Kazuma1, Y Nagahata1, J Takeda1, N Yamauchi1, Y
Funayama1, A Kato1, K Aoki1, S Tabata1, N Yonetani1, A Matsushita1, T
Ishikawa1
1Department of Hematology, Kobe City Medical Center Genaral Hospital,
2Department of Cell Thearapy, Institute of Biomedical Research Innovation
hospital, Kobe City, Japan

Background: Cytomegalovirus (CMV) infection remains to be one of the major
obstacles for allogeneic hematopoietic stem cell transplantation (allo-HSCT).
CMV can cause infectious diseases in various organ, such as pneumonia, hep-
atitis, gastroenteritis, retinitis and encephalitis. In addition, the mechanism of
CMV infection is complex with interaction with the immune system through
several effects on NK cell function, HLA expression and cytokines production,
which resulted in increased risk of transplant-related mortality. Multiple studies
reported that because CMV replication is delicately balanced with host immune
system, in such a situation of admitting an intensive care unit(ICU), CMV reac-
tivation without overt disease occurred and had an association with adverse
clinical outcomes.
Aims: By using realtime polymerase chain reaction (RQ-PCR), we have mon-
itored weekly CMV viremia in allo-HSCT recipients and explored risk factors of
peritransplant reactivation of CMV in allo-HSCT recipients and effect of peri-
transplant CMV reactivation on clinical outcomes of allo-HSCT.

Methods: We analyzed data for 61 patients who underwent allo-HSCT in our
institution and whose CMV DNA levels were weekly monitored using blood
samples by RQ-PCR method. We did not use measures for prophylaxis for
CMV reactivation as routine, but used low-dose acyclovir (200mg 3-4times dai-
ly) as prophylaxis for VZV. Peritransplant CMV reactivation is defined as an
event where plasma CMV DNA exceeds1,000 copies/mL during peritransplant
period before engraftment. Engraftment is defined as emergence of more than
500 /μL of donor-derived neutrophils in peripheral blood.
Characteristics of patients with or without peritransplant CMV reactivation were
compared using the Fisher’s exact test. Predictors of peritransplant CMV reac-
tivation was estimated in a multivariate logistic regression model. Multivariate
analysis of potential prognostic factors for overall survival from stem cell trans-
plantation was estimated in Cox proportional hazard model with time-depend-
ent covariates of CMV reactivation.
Results: Consecutive sixty-one patients were included in the analysis. Medi-
an age was 49 (range, 17-66). All patients except 5 were CMV seropositive.
Other patients characteristics is shown in Table. The blood CMV DNA exceed-
ed1,000 copies/mL before engraftment in 8 patients (peritransplant CMV reac-
tivation+). In multivariate logistic regression, predictors of peritransplant CMV
reactivation was: previous CMV reactivation(OR: 3.87; 95% CI: 5.48- 1.18x103;
P=0.00258), lymphoid malignancy in non-remission state(OR: 3.14; 95% CI:
0.881- 1.15x103; P=0.0656) and age of more than 50-years old(OR: 2.649; 95%
CI: 1.45-3.70x102; P=0.0459). Previous chemotherapy regimen and use of
immunosuppressant other than corticosteroid were not significant. The OS rate
at 1 years in groups with and without peritransplant CMV reactivation were
41.7 % and 71.2%, respectively [HR: 3.23 (95% CI: 1.18-8.83), P=0.0224].
The causes of death in the peritransplant CMV reactivation group included
infectious diseases not associated with CMV in 2(50%), multiorgan failure in
1(25%) and underlying disease in 1(25%).
Summary / Conclusion: Peritransplant CMV reactivation may adversely
impact on clinical outcome after allo-HSCT despite of preemptive therapy for
CMV same as in an ICU setting. The cause of death was not overtly associat-
ed with CMV infectious disease. For patients with risk factors of peritransplant
CMV reactivation, more aggressive intervention might be warranted.
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B1875
FEBRILE NEUTROPENIA EPISODES AND EVALUATION OF AVAILABLE
BIOMARKERS AMONG CHILDREN WITH HEMATOLOGICAL MALIGNAN-
CIES
M Kourti1*, I Iosifidis2, A Slavakis3, V Sidi1, A Geladari2, S Goumberi1,4, D
Koliouskas1, E Roilides5
1Pediatric Oncology Department , 2Pediatric Infectious Diseases Unit, 3Depart-
ment of Biochemistry, 4Hippokration General Hospital, 5Pediatric Infectious Dis-
eases Unit, Aristotle University of Thessaloniki, Thessaloniki, Greece

Background: Febrile neutropenia in children with hematological malignancies
is related to substantial morbidity and mortality. 
Aims: We prospectively monitored episodes of febrile neutropenia, complica-
tions and evaluated available biomarkers.
Methods: Prospective data collection on all episodes of febrile neutropenia (
absolute neutrophil count<1000 cells/mm3) in children with hematological malig-
nancies who were hospitalized in an 18-bed pediatric oncology department
over one year period. Endpoints of this study were documentation of bacterial,
viral or fungal infection and estimation of mortality. C-reactive protein (CRP) and
procalcitonin were evaluated as predicting biomarkers.
Results: There were 423 admissions and 3189 bed-days during the studype-
riod. A total of 78 episodes of febrile neutropenia (88% during induction
chemotherapy) were identified in 37 children with median age 5 yeras old (range
1-14) and 67% girls. The majority of patients w (72%) were diagnosed with
acute lymphoblastic leukemia. Documented bacterial infections were found in
22/78 episodes (19 bloodstream infections, 1 urinary tract infection and 2 oth-
er). The leading pathogen was Coagulase-Negative-Staphylococci (49%), fol-
lowed by Escherichia coli (18%), Klebsiella spp (8%) and Pseudomona aerug-
inosa (8%). It is noteworthy that 4%% among Klebsiella spp and 39% among
E.coli isolates were extended beta-lactamase producers (ESBL). There aws
one documented CMV infection and 1 hepatosplenic candidiasis. A total of 3
deaths occured but only one was infection related. The median CRP in children
with documented bacterial infection was 80.7, while in children without docu-
mented bacterial/viral or fungal infection was 29.3, respectively (P=0.019). Pos-
itive procalcitonin (>0.0 mcg/l) was significantly associated to proven bacterial
infections (P=0.039)
Summary / Conclusion: Bloodstream infections remain the main complication
of febrile neutropenia. Gram-positive bacteria have become more commonly
isolated etiologic pathogens. Nevertheless, the significant increase of gram-
negative episodes need special attention due to the growing incidence of antimi-
crobial resistance as a consequence of the widespread use of antibiotics. CRP
and procalcitonin may provide useful and important assistance for guiding
prompt treatment of episodes of febrile neutropenia in children with hematolog-
ical malignancies.

B1876
PROCALCITONIN AND C-REACTIVE PROTEIN AS PREDICTIVE PARAM-
ETERS FOR DEVELOPING SEVERE SEPSIS IN FEBRILE NEUTROPENIA.
I Olazabal1*, A Balerdi1, R Del Orbe1, M Olivares1, M Zamora1, E Amutio1, M
Dueñas1, L Elicegui1, A Iglesias1, M Puente1, J García-Ruiz1
1Hematology, Cruces Universitary Hospital, Barakaldo, Spain

Background: The classical attitude towards treating febrile neutropenia (FN)
is the intravenous administration of antibiotics, which in most cases, requires
Hospital admission. In recent years a development of models that discriminate
a subpopulation of patients with low-risk neutropenia may benefit from outpa-
tient oral and / or a shorter duration of antibiotic treatment. This measure rep-
resents a significant impact on hospital resources and optimizes the quality of
life of patients.
Inflammatory markers such as procalcitonin (PCT) and C-reactive protein (CRP)
can help refine predictive models of low-risk febrile neutropenia validated in the
literature (e.g. MASCC index).
Aims: Analyze the role of PCT and CRP as analytical predictors of clinical out-
come in febrile neutropenia and its correlation with development of severe sep-
sis in patients with FN.
Methods: 84 consecutive episodes were collected in outpatients presenting
with FN either to the Emergency Department or the Hematology Day Hospital.
Values of PCT and CRP were measured on arrival, subsequently evaluating
which of them developed sepsis during their clinical evolution.
Results: 41 patients (49%) had some hematologic malignant disease such as
acute leukemia or myelodysplastic syndrome, 29 patients (35%) lymphoprolif-
erative syndrome, 8 patients (10%) multiple myeloma and 6 patients (%) agran-
ulocytosis.
24 patients (29%) developed sepsis, of whom 12 (14%) had a fatal outcome.
After having several cutoff values   tested for PCT and CRP at the time of hos-
pital care, and analyzing its correlation with development of sepsis, the optimal
cut-off points based on negative predictive value (NPV) were the following:
·  PCT 1 ng/ml:

- ·    Sensitivity: 62.5% (42.7 to 78.8%)
- ·    Specificity: 90% (from 79.9 to 95.3%)
- ·    NPV: 85.7% (75 to 92.3%)

·  CRP 10 mg/dL:

- ·    Sensitivity: 70.8% (50.8 to 85.1%)
- ·    Specificity: 70% (57.5 to 80.1%)
- ·    NPV: 85.7% (73.3 to 92.9%)

Summary / Conclusion: The analytical determination of PCT and CRP is a
valid tool for predicting clinical outcome in patients with FN, and can provide
additional information to the predictive models of risk that already exist and
therefore improve the management of these patients.
Cutoffs of 1 ng/ml for PCT and 10 mg/dL for CPR correspond to NPV around
85%.

B1877
BONE MARROW ALTERATIONS IN PATIENTS WITH HUMAN IMMUNODE-
FICIENCY VIRUS (HIV) INFECTION IN THE HIGHLY ACTIVE ANTIRETRO-
VIRAL THERAPY (HAART) ERA, IN A HIGH COMPLEXITY UNIVERSITY
HOSPITAL IN BOGOTA, COLOM
F Vela-Lozada1*, G Figueroa1, G Puentes1, M Bustos1, J Solano2
1Internal Medicine, 2Hematology, Pontificia Universidad Javeriana, Bogota,
Colombia

Background: One of the most common complications of HIV is the presence
of haematological alterations, that depend on different factors such as the lev-
els of viral replication that rely upon the state of the disease, the opportunistic
infections and antiretroviral therapy. Nevertheless, the physiopathological mech-
anisms that explain the hematological abnormalities remain uncertain. It is
accurate to say that the detection of the cause of those haematological alter-
ations would guide to an appropriate treatment.
Aims: To describe bone marrow findings in adult patients with HIV infection in
the HAART era, which presented quantitative alterations in the different hema-
tological cell lines during a four-week period.
Methods: A descriptive retrospective study of bone marrow findings in adult
patients with HIV infection between 2009-2011
Results: Bone marrow findings of 52 patients were revised, the average age
of the patients was 37 years±12.2, 43 patients were male (82,7%), average age
in women was 38,8 years and in men 37,5 years; the time in months since the
diagnosis of the retroviral infection and the bone marrow biopsy was 30.6±38.3
months; 100% of the patients was in stage C3; the average of CD4 count was
200 cells, the percentage of CD4 cells was 14% and the viral load was of 67.797
copies; 38 patients (73%) presented some sort of opportunistic infection; 27
patients were under other antibiotic treatment to control those opportunistic
infections (51.9%), 41 patients received HAART (78.8%). The mean of the
number of blasts in the myelogram was 1.2, promyelocytes 3.4, myelocytes 8.4,
metamyelocytes 9.2, bands 10.8, neutrophils 23.8, eosinophils 3.8, lymphocytes
9.8, plasmocytes 4.8, histiocytes 1.7, monocytes 1.8 and erythroid series 23.5.
In 26 patients (equivalent to 50%) hematopoiesis of the three cell lines without
malignant evidence was found, myeloid hyperplasia was evidenced in 10
patients, megakaryocytic hyperplasia in 5 patients, lymphoma in 3 patients,
hemophagocytosis in 3 patients, and in 5 patients epithelioid granuloma with
augmentation of iron and reticular trama with unknown significance.The mean
of the granulocytic line in the flow cytometry was 54,9, promyelocytes CD
13+/CD 11+4,4, myelocytes CD 13+/CD 11+ 23.4, immature neutrophils
CD13+/CD11+37.5, monocytes 4.8, eosinophils 3.11, erithroid series 15.3, T
lymphocytes 7.7, CD4 + 0.8, CD8 + 15,4, CD4-CD8- 0.09, CD4+CD8+ 0.05, B
lymphocytes 1.84, Kappa 4.4, lambda 3.19, natural killers 0.92, plasmatic cells
1.1, myeloid CD34 1.05, lymphoid CD 34 0.3, B CD 34 precursors 0.2. There
was no identified germen in the bone marrow culture in 31 patients, in 7 patients
cryptococcosis was found, salmonellosis in 7 patients, tuberculosis in 5 patients
and histoplasmosis in 2 patients.
Summary / Conclusion: Although 31 patients did not get any microbiological
isolation is striking the high frequency of salmonellosis much higher than report-
ed in the world literature, likewise by the conditions of our environment was often
cryptococcal infection, mycobacterium tuberculosis and histoplasmosis. Addi-
tionally lymphoma was found in 3 patients, in 3 patients hemophagocytosis, and
in 5 patients Granuloma with epithelioid augmentation of iron and reticular pat-
tern with unknown significance.

B1878
EFFICACY OF POSACONAZOLE PROPYLAXIS IN AML INDUCTION THER-
APY, SINGLE CENTER EXPERIENCE
A Katgı1, Ö Sevindik1*, Ş Solmaz1, İ Alacacıoğlu1, Ö Pişkin1, M Özcan1, G
Özsan1, B Ündar1, F Demirkan1
1Department of Hematology, Dokuz Eylul University, İzmir, Turkey

Background: Primary antifungal propylaxis with posaconazole in AML induc-
tion therapy was found to be effective in reducing infection related mortality in
previous studies. 
Aims: We aimed to validate the efficacy of primary posaconazole prophylaxis
in our AML patients.
Methods: 45 patients with AML diagnosis who received 101 induction cycles
(induction and relapse re-induction) in our center between 2009-2013 were
investigated retrospectively. Patients who have received or not received primary
posaconazole prophylaxis were compared with regard to further therapeutic
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antifungal need and mortality.
Results: Median age was 51 (22-74), with 24 male (53.3 %) and 21 female
(46.7%). Of 101 induction cycles, while 45 cycles consisted of antifungal propy-
laxis (36 primary and 9 secondary) 62 cycles did not. Therapeutic antifungal
treatment was applied in 65 of 101 cycles. Of those, treatment was initiated as
ampiric in 27, pre-emptive in 34 and evidence based in 4 cycles. In patients
receiving posaconazole prophylaxis, antifungal treatment need decreased (56.6
vs 69.2 %) but was not statistically significant (P=0.169). Overall median anti-
fungal administration period (including prophylaxis) was 28 days (15-54) in
prophylaxis group and 16 days ( 3-42) in non-prophylaxis group and it was sta-
tiscially significant (P< 0.001). When infection related mortality was taken into
account, while no mortality was observed in primary prophylaxis group, the
non-prophylaxis group consisted of 13.8 % mortality with statistical significance
( P=0.025).
Summary / Conclusion: Primary prophylaxis with posaconazole reduced
infection related mortality in AML patients without a significant decrease in total
antifungal need and administration duration.

B1879
THE RELATIONSHIP BETWEEN LEVELS OF SERUM MANNOSE-BINDING
PROTEIN AND BACTERIEMIA/SEPSIS IN FEBRILE NEUTROPENIC CHIL-
DREN WITH CANCERS
A Akcay1*, L Agaoglu2, E Saribeyoglu3, H Ekmekci4, O Ekmekci4, D Atay5, D
Tugcu1, O Devecioglu2, S Anak2, Z Karakas2, A Unuvar2, G Ozturk2
1Pediatric Hematology and Oncology, Istanbul Kanuni Sultan Suleyman Edu-
cation and Research Hospital, 2Pediatric Hematology and Oncology, Istanbul
University, Istanbul School of Medicine, 3Pediatrics, Acibadem Univercity, 4Bıo-
chemistry, Istanbul Univercity, Cerrahpasa School of Medicine, 5Pediatric
Hematology and Oncology, Istanbul Okmeydani Education and Research Hos-
pital, Istanbul, Turkey

Background: Cancer patients with febrile neutropenia after chemotherapy
have a variable risk of bacteriemia/sepsis. Especially Gram-negative bac-
teremia is associated with high mortality and/or morbidity. Early diagnosis of
patients with bacteriemia/sepsis at the onset of febrile neutropenia is potential-
ly useful in tailoring therapy.
Aims: The main aim in this study was to determine the diagnostic relevance
of mannose-binding protein (MBP) levels for predicting bacteriemia/sepsis in
children with febrile neutropenia.
Methods: In a prospective study, 54 febrile neutropenic epizodes from 30 pedi-
atric cancer patients whose age ranged from 15 to 191 months old (median age
62,5 months, 14 female and 16 male patients) were analysed. Samples were
obtained in two different clinical periods: afebrile neutropenic period after
chemotherapy and febrile neutropenic period (on the first day of fever). MBP
levels were determined. Patients were divided into three groups: those with clin-
ically or microbiologically documented infection, bacteriemia/sepsis, and fever
of unknown origin. 
Results: Twenty seven (50%) episodes were clinically or microbiologically doc-
umented infection, 17 (31,5%) episodes were fewer unknown origin, 10 (18,5%)
episodes were bacteriemia/sepsis. The measured levels of MBP in febrile neu-
tropenic period were not useful for identifying the types of febrile neutropenia.
In all patients, significant differences were documented between MBP values
of the afebrile neutropenic patients and the peak values of the febrile patients
(P<0,001). In the bacteriemia/sepsis and fever of unknown groups, significant
differences were also documented between MBP values of the afebrile neu-
tropenic patients and the values of the febrile patients (P=0.001 and P=0,03).
In clinically or microbiologically documented infection group, there was no sig-
nificant difference between MBP values of the afebrile neutropenic patients
and the values of the febrile patients.
Summary / Conclusion: An initial MBP level may not predict bacteremia/sep-
sis in cancer patients with febrile neutropenia. 

B1880
COMPARISON OF THE SIDE EFFECTS OF ANTIBIOTICS IN PATIENTS
WITH THE DIAGNOSIS OF FEBRILE NEUTROPENIA
H Kurt1*, Ü Ergene2
1Department of Internal Medicine, 2Department of Hematology, Celal Bayar
University Medical Faculty, Manisa, Turkey

Background: Febrile neutropenia is a life-threatening complication that is com-
mon in patients with hematological malignancies.
Aims: Side effects of antibiotics used in febrile neutropenic patients were ret-
rospectively reviewed, and in febrile neutropenic patients and to determine
whether the effect of an increase in mortality and morbidity.
Methods: Patients with febrile neutropenia who were hospitalized and treated
in the hematology clinic of our hospital between January 2005 and December
2011 were retrospectively evaluated.
Results: A total of 127 neutropenic fever episodes noted in 71 patients were
evaluated. Of the fever episodes, 75 were noted in men and 52 were noted in
women. The primary disease was acute leukemia in 94 (74%) episodes,
Hodgkin’s lymphoma in3, non-Hodgkin’s lymphoma in8, agranulocytosis in3,

hairy cell leukemia in3, chronic lymphocytic leukemia in3, blastic phase chron-
ic myeloid leukemia in6, myelodysplastic syndrome in5, primary myelofibrosis
in 1 and multiple myeloma in 1 episode. In this study, while the rate of change
in drug combination for any reason was 27.3% in the imipenem + ciprofloxacin
/ amikacin (ICA) group, it was 60% in the P/T + ciprofloxacin/amikacin (PTCA)
group; the difference between the groups was significant (P=0.006). The rate
of drug change due to side effects was significantly higher in the PTCA group
than the ICA group (P=0.03). The rate of reducing fever within 72 hours was
significantly higher for imipenem combinations than P/T combinations
(P=0.05).The rate of side effects was 19.3% for imipenem combinations while
it was 30% for P/T combinations (P=0.29). The rate of grade 3–4 mucocytis was
9.2% in the ICA group and it was 5.3% in the PTCA group. However, the dif-
ference did not reach statistical significance. The mean duration of antibiotic
use was 24.75 days in the ICA group and it was 27.82 days in the PTCA group.
The difference did not reach statistical significance (P=0.5). The frequency of
side effects was 28.8% in amikacin combination and it was 10.6% in
ciprofloxacin combination (P=0.02). Gram-positive bacteria were the most com-
mon isolates. Consistent with the literature, coagulase-negative staphylococ-
ci were the most common pathogen isolated (36.5%), followed by E. coli (13%),
Klebsiella spp. (9.7%), and Enterococcus faecalis (8.9%). E. coli were isolat-
ed in 16 episodes. The ratio of resistance to the number of antibiograms was
0/6, 6/8, 7/13, 0/15 for amikacin, P/T, ciprofloxacin and imipenem, respective-
ly. Klebsiella spp. were isolated in 12 episodes. The ratio of resistance to the
number of antibiograms was 1/12, 5/12, 6/12, 4/12 for amikacin, P/T,
ciprofloxacin, and imipenem, respectively. Acinetobacter spp. were isolated in
11 episodes. The ratio of resistance to the number of antibiograms was 5/11,
6/11, 9/11, 7/11 for amikacin, P/T, ciprofloxacin, and imipenem, respectively. P/T
resistance was more common, and the ICA group being more successful than
the PTCA group was attributed to this finding.
Summary / Conclusion: In conclusion, in the treatment of neutropenic fever,
every hospital should determine an empiric antimicrobial therapy regimen that
is convenient with its microbial flora in accordance with the guidelines. We
found that imipenem combinations were more effective as an empiric antimi-
crobial therapy in our hospital. In accordance with the literature, we found no
significant difference between combination therapy and monotherapy in terms
of efficacy. Side effects were more common in patients receiving amikacin.

B1881
FEBRILE NEUTROPENIA: INCIDENCE, FOCI OF INFECTION, AND
UNDERLYING MICROBIOLOGICAL PATHOGENS
M Schütz1*, K Klein1, R Schlenk1, M Bommer1, G Härter1
1Department of Internal Medicine III, University Hospital Medical Center, Uni-
versity Hospital Ulm, Ulm, Germany

Background: Patients with neutropenia have an increased risk for infections,
especially bacterial and fungal infections. Febrile neutropenia is a potentially
life-threatening complication.
Aims: The aim of our study was to identify the overall incidence of febrile neu-
tropenia, specific foci of infection and the microbiological agents causing the
infection.
Methods: Inpatients on hematological and infectiological wards with neutrope-
nia were investigated on a regular basis. For practical reasons, neutropenia was
supposed if leukocyte counts were below 1000/µl. Periods of neutropenia and
febrile neutropenia were registered within a computer database.
Results: Investigation period was July 2012 until February 2013. 283 periods
of neutropenia were included. Underlying diseases were: 1. Acute myeloid
leukemia (N=115: 41%), 2. Non-Hodgkin-Lymphoma (N=52: 18%) and
Hodgkins’s disease (N=11: 4%), 3. Multiple myeloma (N=43: 15%), 4.
MPS/MPN/Aplastic anemia/others (N=30: 11%), 5. Solid tumours (N=16: 6%),
6. Acute lymphoblastic leukemia(N=15: 5%). Others: 1 (Sarcoidosis). Febrile
neutropenia occurred in 159 out of 283 periods (56%), 124 periods (44%)
remained without fever during hospitalization. In the 159 febrile neutropenia
episodes clinically documented infections could be detected in 116 cases
(73%). Further evaluation revealed the following foci: Bacteremia (N=68: 34%),
pulmonal infection (N=36: 18%), infection of central venous catheter (CVC)
(N=35: 17%), abdominal infection (N=24: 12%), fungal infection (N=22: 11%),
urological infection (N=15: 8%). Outcome of infections in cases with febrile
neutropenia were cure (N= 136: 86%), improvement (N= 15: 9%), death (N=5:
3%), stable state (N=2: 1%), progress (N=1: 1%) during the febrile episode.
Microbiologically documented infections could be detected in different materi-
als: Blood culture (N=125: 52%), tip of CVC (N=31: 13%), urine (N=24: 10%),
stool sample (N=20: 8%), wounds (smear) (N=13: 5%), anal-/rectal smear
(N=10: 4%), sputum (N=8: 3%), bronchoalveolar lavage (N=4: 2%), serum
(N=4: 2%), throat smear (N=3: 1%). The following pathogens were detected:
Coagulase-negative staphylococci (N=89: 35%), E.coli (N=23: 9%), E. faeci-
um (N=21: 8%), Enterobacteriaceae (N= 13: 5%), P. aeruginosa (N= 12: 5%),
E. coli (ESBL): (N=12: 5%), Aspergillus spp.: (N=9: 4%), E. faecalis: (N=9:
4%), C. difficile: (N=8: 3%), Candida non-albicans: (N=7: 3%), Enterococcus
spp.: (N=7: 3%), Streptococcus spp.: (N=7: 3%), S. aureus: (N=6: 2%), Can-
dida albicans: (N=5: 2%), Others: (N=23: 9%).
Summary / Conclusion: Most patients in our cohort had underlying haema-
tological malignancies. The incidence of febrile neutropenia in our cohort was
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56%, and therefore lower than reported in the literature, which may be due to
antimicrobial prophylaxis with a fluoroquinolone in neutropenia. Interestingly,
clinically documented infections in those patients with febrile neutropenia could
be observed in 73%, which is much higher than previously reported in the lit-
erature. The microbiologically documented infections showed coagulase-neg-
ative staphylococcus as the most common pathogen. Gramnegative organ-
isms were detected in 24% of the microbiologically documented infections with
a substantial amount of ESBL E. coli (5%). These observations strengthen the
need for careful documentation and microbiological assessment of patients in
neutropenia to evaluate the incidence, risk factors and trends for microbiolog-
ical agents.

B1883
VISCERAL LEISHMANIASIS ASSOCIATED HAEMOPHAGOCYTIC LYM-
PHOHISTIOCYTOSIS: A CAREFUL BALANCING ACT
H Hussein1*, I Kaddam1, N Phillips1, M Riste2, A Cadwgan2
1Haematology, 2Infectious Diseases, University Hospital North Staffordshire,
Stoke on Trent, United Kingdom

Background: The clinical course of visceral leishmaniasis (VL) and the
haemophagocytic lymphohistiocytosis (HLH) have a significant degree of over-
lap, causing diagnostic confusion. This case illustrates that patients taking
immunosuppression can be particularly vulnerable when travelling to endemic
areas, and the potential favourable outcome if detected and treated promptly.
Aims: A 45 year old lady presented to the general medical take with a one
month history of fever, night sweats and weight loss. She had a background his-
tory of orofacial granulomatosis, diagnosed 6 years previously, and was receiv-
ing maintenance azathioprine and low dose prednisolone. Ten months prior to
this, she had been on holiday to southern Spain. 
Methods: On admission, her full blood count showed pancytopenia with severe
neutropenia, and raised inflammatory markers. She was treated with broad
spectrum intravenous antibiotics and her immunosuppression was stopped.
An initial bone marrow aspirate showed evidence of HLH, with no excess lym-
phoid cells. At this stage, her ferritin was elevated at 8700ng/mL, triglycerides
were 3.6mmol/L and EBV DNA PCR was raised at 6162 copies per mL. She
was treated with intravenous immunoglobulin, dexamethasone and ciclosporin
as per the local HLH protocol, with the omission of etoposide. Her symptoms
and blood counts improved significantly, and she was discharged with a steroid
taper, maintenance ciclosporin and regular follow up. Unfortunately, she was
readmitted after one week with a severe steroid induced proximal myopathy.
Shortly after this, her pancytopenia worsened, and a repeat bone marrow was
arranged. This showed ongoing HLH, but with widespread evidence of leish-
mania amastigotes. Her immunosuppressive therapy was rapidly reduced, and
treatment was started with liposomal amphotericin. 
Results: Following this, her symptoms and blood counts had a sustained
improvement for several weeks. Despite the anti-leishmaniasis treatment, the
patient became pancytopenic again. A further repeat bone marrow showed a
marked decrease in leishmania amastigotes, but with significantly increased
haemophagocytosis. Her case has subsequently been managed with a care-
ful balance of immunosuppression, followed by further liposomal amphotericin.
In addition to this, prophylactic monthly pentamadine infusions were com-
menced. To date, her symptoms have greatly improved, and her full blood count
has normalised.
Summary / Conclusion: HLH associated VL is very rare, with only 8 cases
reported in adults in a recent systematic review*. This is due to both the over-
lap of the clinical features and difficulty identifying amastigotes early in the
course of the disease. The use of immunosuppression in HLH, though initially
beneficial in dampening the inflammatory response, can lead to overwhelming
VL. Therefore, a thorough travel history, and repeated bone marrow examina-
tion where there are concerns with diagnosis are essential for diagnosis. Treat-
ment with liposomal amphotericin is effective, with possible benefits with intra-
venous immunoglobulin and low dose steroid as an adjunct. 
*Rajagopala et al (2008) “Visceral leishmaniasis associated hemophagocytic
lymphohistiocytosis – case report and systematic review” Journal of Infection
56, 381-388 

B1884
HEPATO-SPLENIC NECROTIC NODULES WITH NORMAL HEPATIC
ENZYMES AND HEPATIC SYNTHETIC FUNCTION - AN UNUSUAL PRES-
ENTATION OF ADENOVIRAL INFECTION AFTER ALLOGENEIC STEM
CELL TRANSPLANTATION
K Gundabolu1, T Smyrk2, W Hogan1, M Litzow1, S Hashmi1, D Gastineau1, M
Patnaik1*
1Hematology, 2Pathology, Mayo Clinic, Rochester, Rochester, United States

Background: Adenoviruses are non-enveloped double stranded DNA viruses
belonging to the family Adenoviridae. Among the 52 identified serotypes, only
a few are common clinically and include serotypes,1,2,3,5,7, 21, and 41. Major-
ity of Adenoviral infections occur in the first decade of life, with both humoral
and cell mediated immunity being critical in preventing and limiting infections.
Adenoviral infections are also seen in patients that have undergone allogene-
ic stem cell transplants (SCT), with an estimated incidence of between 5-20%.
Common presenting features include fevers, respiratory illness, pharyngo-con-
junctival fever, hemorrhagic cystitis, gastroenteritis, with rare cases of dissem-
inated adeno-viremia resulting in multi organ dysfunction, including acute hep-
atitis and hepatic necrosis.
Aims: To describe an unusual presentation of adenovirus infection with multi-
ple hepato-splenic necrotic nodules in a patient who underwent allogeneic SCT.
Methods: The patient is 67 year old male, who underwent a reduced intensity
conditioning (Fludarabine, BCNU and melphalan) 9/10 HLA mismatched unre-
lated donor allo SCT for transfusion dependant JAK2V617F mutated primary
myelofibrosis. He received graft versus host disease (GVHD) prophylaxis with
tacrolimus and methotrexate. Due to the development of seizures the tacrolimus
was discontinued and he was started on sirolimus. At D+60 he developed grade
II acute GI GVHD and was started on enteric coated budesonide and mycophe-
nolate mofetil, with good response. He presented at D+125 with a self-limited
prodrome consisting of; fevers, pharyngitis, nausea, vomiting, diarrhea and
vague abdominal pain. A CT scan abdomen/pelvis demonstrated multiple hepa-
to-splenic nodules (figure one A).

Results: His liver enzymes and hepatic synthetic function at presentation and
through his clinical course remained normal. On admission, blood cultures and
viral studies were drawn. An adenovirus PCR was positive, with a viral load of
500,000 copies/ml. He underwent an ultrasound guided biopsy of a liver nod-
ule. This demonstrated extensive hepatic necrosis with strong in-situ-hybridiza-
tion studies for adenovirus (figure one B & C). A transesophageal echocardio-
gram was negative for a cardioembolic source. His immunosuppression was
tapered over the next 4 weeks and he received 2 doses of IV Cidofovir with an
excellent response. At the time of writing this report his viral load was down to
20,000 copies/ml. He has had no recurrence in his GI GVHD and he is due to
receive an additional two doses of cidofovir.
Summary / Conclusion: Adenovirus is not an uncommon opportunistic
pathogen in immunocompromised hosts. While most cases present with limit-
ed respiratory or gastrointestinal manifestations, in a few patients hemorrhag-
ic cystitis, keratoconjuctivitis, acute hepatic necrosis and multiorgan failure can
occur. We describe a unique case of severe adenovirus associated hepato-
splenic necrosis without alteration of liver enzymes or synthetic function. With-
drawal of immunosuppression and cidofovir are effective treatment strategies.
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B1885
MICAFUNGIN FOR ANTIFUNGAL PROPHYLAXIS IN PATIENTS UNDER-
GOING AUTOLOGOUS STEM CELL TRANSPLANTATION
P Sierra1*, F Torres1, M Quesada1, J López1, J Huerta1, S Nieto1, A Muñoz1
1Hematology, University Hospital of Jaen, Jaen, Spain

Background: Micafungin is an echinocandin antifungal approved for prophy-
laxis in patients undergoing hematopoietic stem cell transplantation. It has a
broad spectrum against yeasts and filamentous fungi.
In our institution, we employ Fluconazole as first line option for prophylaxis in
patients under autologous stem cell transplantation (ASCT), since the absolut
neutrophils count (ANC) is less than 1000/mm3, until two consecutive days
above 1000/mm3. For patients who are intolerant or resistant to azoles or have
shown a previous Invasive Fungal Infection (IFI), we use Micafungin at doses
of 50 mg daily as prophylaxis.
Aims: Analyzing the efficacy and safety of the use of Micafungin for antifungal
phophylaxis in patients undergoing ASCT.
Methods: We have used the incidence of fungal infection and the proportion
of patients requiring empirical treatment as measurement of the efficacy.
We have measured baseline levels of creatinine and total bilirubin to determine
safety and we have measured the maximum value of these parameters under
treatment with micafungin.
Between November 2011 and January 2013, 34 patients have received Mica-
fungin at doses 50 mg daily. 23 of them were male. The mean age at transplan-
tation was xx. Diagnoses were fifteen Non-Hodgkin Lymphoma (12 B and 3 T),
six Hodgkin Disease, two Acute Myeloid Leukemia, nine Multiple Myeloma and
1 Case of Ewing Sarcoma. The median of days of granulocytes under
1000/mm3 was 12 days (10-16). The mean baseline creatinine was 0.88 mg /
dL (0.4-1.9) and the baseline level of total bilirrubin was 0.71 mg/dL (0.36-
1.44). No patient had developed previous IFI.
Results: The median duration of treatment with micafungin was 15 days (11-
23). Only two empirical treatments were initiated (6.06%) (with Voriconazole
and Anidulafungin) and none of the cases developed IFI (0%). One case pre-
sented colonization by Candida Albicans and other one had persistent fever,
isolated with Staphylococcus Aureus in blood culture later.
With regards to tolerance, there were no reports about any infusional reaction.
The mean maximum creatinine was 1.23 with an average change of 0.34 mg
/ dL from baseline. Regarding hepatotoxicity, the maximum average number of
total bilirubin was 1.34 with a variation of 0.59 mg / dL.
Summary / Conclusion: 1. Micafungin at doses of 50 mg/24 hours, is an
effective and safe option for antifungal prophylaxis in patients undergoing ASCT.
2. In our series, there was no development of IFI and in most patients it was
not necessary to use empirical treatment. 3. The safety of the treatment was
excellent, without tolerance problems. The kidney and liver function was not
altered by treatment with micafungin. 4.We will need to be stricter in the future
in implementing the protocols in place, as the median of micafunina use (15
days) exceeds in three days the median of ANC phase below to 1000/mm3 (12
days). 5. Retrospective studies are needed comparing these results with his-
torical cohorts with itraconazole and fluconazole in our instituion, and cost-
effectiveness studies to confirm these benefits.

B1886
REAL LIFE EXPERIENCE OF ANTI-FUNGAL PROPHYLAXIS WITH
POSACONAZOLE IN PATIENTS WITH ACUTE LEUKEMIA AT A SINGLE
CENTER LACKING HEPA-FILTER
T Tuglular1*, F Tanrıkulu1, A Vergili2, A Ozel2, A Eser1, C Adiguzel1, I Atagun-
duz1, Z Odabasi2, V Korten2
1Hematology, 2Infectious Disease, Marmara University Hospital, Istanbul,
Turkey

Background: Invasive fungal disease (IFD) is an important problem compli-
cating the therapy of 
patients with acute leukemia receiving induction chemotherapy. Both yeasts
and molds cause serious infections. Candida is the most important yeast
pathogen and rates of invasive Candida infection in patients with hematologic
malignancies not receiving antifungal prophylaxis range between 8 to 24 per-
cent. On the other hand, aspergillus is the most common mold pathogen and
in patients with acute myelogenous leukemia , the incidence of invasive
aspergillosis ranges between 5 to 10 percent. Recently, patients receiving
induction chemotherapy for acute myeloid leukemia were shown to have few-
er IFD and mortality attributable to IFD with posaconazole prophylaxis.
Aims: To document the real life experience with posaconazole on the inci-
dence of IFD during the course of remission induction chemotherapy in patients
with acute leukemia who were hospitalised in a single center without hepa-fil-
ter .
Methods: We conducted a retrospective review of patients with de novo or
relapsed acute myelogenous leukemia (AML) and acute lymphoblastic
leukemia (ALL) who were hospitalised for remission induction chemotherapy
from December 2010 to December 2012. Our policy of anti-fungal prophylax-
is was changed in June 2012 and we started to give posaconazole prohylaxis
in AML patients. We compared our fungal disease incidence in AML patients

before (group A) and during posaconazole period (group B). 
Results: Fourty-seven treatment episodes for remission induction in 37
patients were included. Among these episodes, 22 were in ALL and 25 were in
AML patients. A total of 28 (%59) episodes were noted to end up with the need
for anti-fungal treatment , despite prophylaxis in 15 (%53) of them. Consider-
ing ALL, prophylaxis with fluconazole and posaconazole were given in 17 and
2 treatment periods respectively, and no prophylaxis was given in 3 episodes.
A total of 8 (%36) episodes were ended up with anti-fungal treatment in ALL
patients:1, 2 and 5 episodes for empiric, probable and possible IFD respective-
ly. Regarding AML, there were 13 episodes in which remission induction was
given without anti-fungal prophylaxis (group A) and among these 11 (%84)
were ended up with need for anti-fungal treatment: the number of episodes for
empiric therapy, probable and possible IFD were4, 1 and 6 respectively . There
were 12 episodes after the initiation of policy for posaconazole prophylaxis
(group B). In this group, despite posaconazole prophylaxis 9 (%75) patients
needed anti-fungal treatment during neutropenia:3, 4 and 2 episodes for empir-
ic, probable and possible IFD respectively. Analysis of the reasons to initiate
anti-fungal treatment revealed 3 Candidial infections which were all in group
A. There was no Candidial breakthrough in group B. Considering breakthrough
with Aspergillus there was no difference between the two groups. 
Summary / Conclusion: We found that in patients undergoing remission induc-
tion chemotherapy for AML posaconazole prophylaxis prevented Candidial
infections, but it did not have any effect on Aspergilus infection. This may be
due to the small number and retrospective nature of our study, since we were
not able to evaluate the patients’ drug competence during the prophylaxis peri-
od and posaconazole is known to be affected by meals and other drugs like pro-
ton pump inhibitors. It is necessary to evaluate the value of anti-fungal prophy-
laxis with posaconazole in the real life scenarios with prospective observation-
al studies. 

B1887
INCIDENCE, MORTALITY AND CAUSATIVE PATHOGENS OF SEPTIC
SHOCK IN NEUTROPENIC PATIENTS AFTER INTENSIVE CHEMOTHERA-
PY  
J Lukas1*, S Kubalova1, M Mistrik1, D Horvathova1, L Sopko1
1Department of Hematology and Transfusion Medicine, University Hospital in
Bratislava, Bratislava, Slovakia

Background: Chemotherapy used during induction and consolidation for acute
leukemia causes severe agranulocytosis (ANC <500/mm3) lasting more than
10 days and patients are in a high risk of developing severe sepsis or septic
shock.
Aims: Evaluation of septic shock in neutropenic patients.
Methods: 64 patients with diagnosis of acute leukemia (48 pt. AML and 16 pt.
ALL) were treated with intensive chemotherapy at the University Hospital in
Bratislava between September 2010 and December 2012. Together we have
administered 149 cycles of chemotherapy ( induction 64, second induction 21
and consolidation 64 times).
Results: Incidence of septic shock after intensive chemotherapy was 13,5%
(20/149) and proven bloodstream infections (BSI) with positive blood culture
was in 55% (11/20). Isolated patogens were gram-negative (7x) and gram-
positive (4x) bacteria. Among gram-negative bacteria were isolated 2 carbapen-
em-resistant K.pneumoniae and 1 carbapenem-resistant P.aeruginosa, result-
ing in irreversible shock. Mortality rate from septic shock in neutropenic patients
after chemoterapy was 30% (6/20).    
Summary / Conclusion: Sepsis remains a leading cause of mortality in neu-
tropenic patients. Despite of a great improvement in managment of septic
shock, we stand in front of the problem, what to do with increasing number of
carbapenem-resistant bacteria.

B1888
THE DEFEAT OF THE COLON BY HEMOBLASTOSES: CLINICAL, ENDO-
SCOPIC, IMMUNOHISTOCHEMICAL FEATURES AND OPTIMIZATION OF
TREATMENT
I Davydkin1*, T Gritsenko1, A Osadchuk1
1The department of hospital therapy with course of hematology, The Samara
State Medical University, Samara, Russian Federation

Background: Conducting polychemotherapy (PCT) in patients with hemato-
logical malignancies in 20-40% of cases accompanied by a lesion of the colonic
mucosa (CM).Mechanisms of epithelial lesions of the colonic mucosa in
patients receiving chemotherapy, not sufficiently studied, and the successful
treatment of colorectal disease largely determines the success of treatment of
the underlying disease.Thus, improving supportive care lesions of the colon in
patients with hematological malignancies is actual scientific task.
Aims: To assess the effectiveness of dibikorum in the treatment and preven-
tion of colorectal pathology in patients with hematological malignancies, based
on studies of apoptosis index and cellular regulation molecules (Ki-67 and
TLP). 
Methods: Total 135 patients were examined: 120 patients with hematological
malignancies receiving polychemotherapy (PCT) and 15 healthy people. All
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the patients were divided into 2 equal groups, depending on the severity of
lesions of colorectal colon: Division 60 patients with first degree mucositis and
60 patients with the second degree mucositis. Patients in each group are 2
equal subgroups: in the first subgroups conducted therapy from linex end
enterol; in the second conducted therapy from enteral, linex and dibikorum.
Patients were surveyed in dynamics to treat colorectal disorders and 4 weeks
later. All patients were sigmoskopy, General morphological study, determined
by the index of apopotosis (Iapt) colon cells, immunohistochemical studies con-
ducted using monoclonal murine antibodies to marker of proliferating cells-Ki-
67 (1: 100, Novocastra, USA) and transterritin-like protein (TLP) (1: 100, Novo-
castra, USA). 
Results: Application of dibikorum in the treatment of colorectal pathology in
patients with hematological malignancies receiving PCT, to achieve the best
clinical outcomes compared to patients without dibikorum. In patients receiv-
ing dibikorum, is significantly more severe clinical symptoms early colorectal dis-
orders (bloating, diarrhoea), accompanied by the restoration of the mucous
membrane of the large intestine and the improvement of parameters of cellu-
lar homeostasis (decreased Iapt, increased expression of Ki-67 and TLP). 
Summary / Conclusion: Application of dibikorum in the treatment of patients
with hematological malignancies receiving PCT, improves the process of cel-
lular homeostasis colon cells in terms of reducing the Iapt, increase of the
expression of Ki-67 and TLP, accompanied by early termination clinical sym-
toms intestinal disorders, normalization of macroscopic and microscopic struc-
ture of mucous membranes of the colon.

B1889
THE EFFICACY OF PALONOSETRON IN MANAGING SYMPTOMS
INDUCED BY HIGH AND MODERATE EMETOGENIC CHEMOTHERAPY-
THE EXPERIENCE OF FUNDENI CLINIC OF HEMATOLOGY 
I Ursuleac1*, m mustata1, a colita1, d coriu1
1Hematology, Fundeni Clinical Institute, Bucharest, Romania

Background: Antiemetic agents represent an useful tool for supportive care in
patients with hematological malignancies treated with high and moderate eme-
togenic chemotherapy.Their role is directed through controlling nausea and
emesis induced by chemotherapy both in acute (0-24 hours from the first dose
of chemotherapy) and late phases(24-120 hours). The antagonists of 5HT3
receptors represent the basis of antiemetic therapy. Palonosetron is a major
antagonist of 5HT3 receptors with an unique profile of action due to high recep-
tor’s affinity, long lasting action and high efficacy in both acute and delayed
phases of emesis; it is preferred to be administered in high emetogenic
chemotherapy and in multi day schedules.
Aims: assessment of complete response (no emesis, no nausea) in acute and
late phases after moderate or high emetogenic chemotherapy and safety pro-
file of Palonosetron
Methods: an unicentric, retrospective, clinic-epidemiological, observational
study( march-september 2012) including 57 patients treated in Fundeni Clinic
of Hematology  using moderate  and high emetogenic chemotherapy and mul-
tiday schedules of treatment . Palonosetron was administered as first intention
or second line antiemetic therapy. We included patients with a large broad of
hematological malignancies (31 patients with chronic lymphoproliferative syn-
droms, 10 patients with Hodgkin’s lymphoma, 1 patient with chronic myeloge-
nous leukemia treated with Imatinib 600 mg/day, 10 patients with acute
myeloblastic leukemias and 5 patients with acute lymphoblastic leukemias).
There was a female preponderence (40 female patients - 68,9%) . 22 patients
were treated with Palonosetron as first line antiemetic therapy, all of them asso-
ciated to high emetogenic chemotherapy (ABVD,DHAP, multiday regimens in
acute leukemias). 5 patients from those who were previously treated with first
generation 5HT3 R inhibitors experienced anticipatory emesis
Results: in acute phase (first day of chemotherapy) 47patients (81%) had com-
plete response (no emesis, no nausea) and 56 patients (96,5%)with complete
response during late phase (24-120 hours). We identified as risk factors for
anticipatory emesis the female sex and younger ages. The repeated adminis-
tration of Palonosetron in day 3 and 5 of a multiday regimen was associated
with complete response both in acute and late phases of emesis. The most fre-
quent adverse reactions were constipation and headache.
Summary / Conclusion: Palonosetron is efficient not only in controlling symp-
toms induced by moderate and high emetogenic chemotherapy regimens  but
also for anticipatory emesis. Adverse reactions were easily manageable.

B1890
COMPARISON OF ANTIFUNGAL AGENTS EFFECTS AND SIDE EFFECTS
IN NEUTROPENIC FEVER ATTACKS
Z Akcalı1*, Ü Ergene2
1Internal Medicine, 2Hematology, Celal Bayar University, Manisa, Turkey

Background: Febrile neutropenia (FEN) is a life-threatening complication that
is common in patients with hematological malignancies. Invasive fungal infec-
tions (IFI) are serious cases of mortality in neutropenic patients. In order to
treat these infections early and right time are preferred instead of targeted anti-
fungal therapy.
Aims: The aim of this retrospective study was to evaluate efficiency of antifun-
gal treatment and side effect of antifungal agents in patients with high-risk
febrile neutropenia (the expected duration of neutropenia was more than 7
days and PNL count <100/mm3)
Methods: Between January 2005 and March 2012, 78 febrile neutropenic
patients was retrospectively analyzed in Manisa Celal Bayar University, Depart-
ment of Hematology.
Results: 78 patients (43 (55%) male and 35 (45%) female and 46.7±15.06
years) were included in the study. The distribution of disease was AML, ALL,
chronic leukemia, lymphoma and other hematologic malignancies and ratios
were 50%, 12%, 7%, 15%, 6% respectively. In 78 patients, 135 FEN attacks
were evaluated. 90 FEN attacks were received antifungal agents. Empirical
antifungal therapy was given early and changed by clinical, microbiological and
serologic results for the high efficacy. 45 FEN attack were not needed any anti-
fungal treatment. The efficacy of first-line antifungal therapy was 72% (65/90
FEN). The efficacy of second-line antifungal therapy (i.e. refractory to (25/32)
or intolerant of prior antifungal therapy) was 97% (30/32 FEN). The side effect
of first line antifungal therapy was 48% (43/90 antifungal used FEN). The side
effect of second-line antifungal therapy was 42% (13/32). First and second-line
antifungal therapy were included conventional amphotericin B, liposomal
amphotericin B (LAmB), caspofungin, vorikonazol and flukonazol. The side
effects of first and second-line antifungal therapy were infusion related, meta-
bolic and visual toxicity, hepatotoxicity, rash, diarrhea and their numbers and
ratios were 3(5%), 49(86%), 2(3,6%), 1(1,8%), 1(1,8%), 1(1,8%) respectively.
Conventional amphotericin B was used in three FEN attack and infusion-relat-
ed side effects were seen. Within these severe anaphylaxis reaction was
observed in one of them. Metabolic side effects such as hypokalemia, hypomag-
nesemia were observed in LAmB used patients. These side effects were less
in patients who used voriconasol. Voriconazole-induced transient visual distur-
bance were observed in FEN attack. And also hepatotoxicity was observed in
LAmB used patients. The another side effects such as rash and diarrhea were
observed in fluconazol used patients. In this study 27 fungal pathogens (27/90)
were isolated microbiologically and/or histopathologically in 27 FEN. C.albi-
cans, C.tropicalis, C.glabrata, C.crusei, Aspergillus, yeast species were found
in 12(44%), 3(11%), 2(8%), 1(4%), 3(11%), 6(22%) respectively. The most iso-
lated fungal pathogen was C.albicas (P=0.001). After the isolation of fungal
pathogens antifungal treatment were given in accordance with the guidelines
of antifungal treatment to these patients (7 patients; liposomal amphoterisin, 12
patients; caspofungin, 2 patients; vorikonazol, 5 patients flukonazol and 1
patient; posakonazol)
Summary / Conclusion: Most common observed side effect was metabolic
side effect in our study but treated without mortality. Future studies with larger
number of patients are needed to confirm these results.
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B1891
EFFECT OF BLOOD DONATIONS ON IRON STORES OF BLOOD DONORS 
Y Yaman1*, S Öztürk2, Y Oymak3, Y Ayhan2, G Özek1, Ö Cartı1, A Türedi4, B
Güneş1, E Albudak1, B Demirağ1, C Vergin1
1Pediatric hematology, 2Dr.Behçet Uz Children Hospital, izmir, 3Pediatric hema-
tology, Harran University Medical Faculty, Urfa, 4Pediatric hematology,
Diyarbakır Children Hospital, Diyarbakır, Turkey

Background: A blood donor looses approximately about 200 to 250 mg of iron
per donation which corresponds to a loss of four to ten percent of total iron. Loss
of iron replaces quickly by mobilizing iron stores, followed by filling the iron
stores if diet is adequate. The situation, however, is different for donors with high
frequency of blood donations. For men who donating six or more times in the
last two years; serum ferritin level has began to decrease within time. In the
absence of iron replacement this can lead to emptying of iron stores. We under-
took this study to evaluate the effect of frequent blood donations on iron stores
of regular male blood donors in Turkey.
Aims: To evaluate the effect of frequent blood donations on iron stores of blood
donors in Turkey.
Methods: This study was planned prospectively with randomization of blood
donors into two groups. The first group was ‘frequent donation group’ that com-
prised of donors who had donated more than three times in the last year and
more than 6 times in the last two years. The second group was ‘infrequent
donation group’ that comprised of donors who was donated one or two times
in the last year. Serum hemogram, serum iron, total iron binding capacity, fer-
ritin, peripheral blood smear and monthly income of all cases were evaluated.
Results: 169 cases were recruited to study. 52/169 (30%) of cases were clas-
sified in ‘frequent donation group’. Any of the cases in this group was not
deferred from blood donation because of low haemoglobin level. The other
117 were classified in ‘infrequent donation group’. There was no statistically sig-
nificant differences in hemoglobin, serum iron, total iron binding capacity, mean
corpuscular volume, peripheral blood smear findings and monthly income
between two groups. Mean serum ferritin level was 45 ng/ml in frequent dona-
tion group and 55 ng/ml in infrequent donation group and these results were
statistically significant (P<0,05). 
Summary / Conclusion: Being a frequent blood donor is a condition that could
lead to the development of iron deficiency in blood donors. Monitoring ferritin
levels yearly for frequent blood donors and education of the donors about iron
supplementation and diets are highly recommended. 

B1892
CERTIFICATION AND EDUCATION PROGRAM. HOW TO IMPROVE QUAL-
ITY MARKERS OF TRANSFUSION THERAPY IN HOSPITAL
J Fernandez1*, F Berenguel1, S Hinojosa1
1Hematology, Hospital de Baza, Baza, Spain

Background: The regular assessement of blood bank activity allows us to
know changes over time and influence clinical practice at point “weak” system.
Actions taken in order to modify and standarize transfusions procols and trans-
fusion indications in hospital practice are difficult and complex due to staff
resistance to change.
Aims: We analyse de dates in order to know if certain mesures are be able to
change clinical practice and improve quality markers of transfusion therapy
specially those related to the percentage of fresh frozen plasma transfusion
Methods: We examine whether the actions carried out: 1.-active committee of
transfusion with publishs update monthly statistics, 2.-transfusion guide, 3.-
joint meetings with all hospital sections and 4.-a program of clinical medical
education (CME) and 5.-Process of certification by an external agent
(CAT)achieved in april 2010; have had a real impact on the comsumption of
blood products. We analyse the blood products transfused and quality mark-
ers specially those related with FFP transfusión.
Results: During the past 17 years we have transfused a total of 33.106 blood
products (1947 per year). ther is no clear trend in terms of global transfusion
and erythrocyte transfusion, but there is a significant decrease in the case of
fresh frozen plasma and platelets concentrates, specially in the case of FFP in
year 2000 and in the periode from year 2009 to 2012, a sistematically CME pro-
gram was developed in both cases previously. The improvement of packed
erythrocytes/fresh frozen plasma ratio reached was 11,1 in year 2000 and 38,6
in year 2012. This is very important because we can product other products:
inmunoglobulins, albumin, factor VIII concentrates with this raw material.
Summary / Conclusion: 1.-Ther is a stability in transfused blood products
over time. Global average ratio: blood products/hospital admissions: 0,31. 
2.-Ther is a statistically significant decrease transfusion of FFP from 2009 to
2012 that produces an improvement in packed erythrocytes/fresh frozen plas-
ma ratio= 38,6 higher to that found after the development of a law about plas-
ma safety in year 2000. Our problem today is plasma expiry date, so we have
only a short stock of blood group plasma AB and A.
3.-The CME “campaigns” on transfusion therapy are effecive but lose its effect,

so it is very important to maintain a “continue” CME program in transfusion ther-
apy.

B1893
EVALUATION OF APOPTOSIS MARKER AT THE MEMBRANE SURFACE
OF RESIDUAL LYMPHOCYTES IN GAMMA-IRRADIATED PLATELET CON-
CENTRATES
M Ogorodnikova1*, T Zabotina2, A Borunova2, D Onufrievich1, E Ogorodniko-
va2, O Rukavitzin1
1N.N. Burdenko Main Military Clinical Hospital, 2N.N. Blochin Cancer Research
Center, Moscow, Russian Federation

Background: Gamma irradiation (GI) of blood components, including platelet
concentrates (PC), is used for inactivation of allogenic T-lymphocytes to pre-
vent transfusion-associated graft-versus-host disease. The accepted dose of
GI in Russia is 25 Gy. Damaging of T-lymphocytes DNA leads to their death by
apoptosis way.
Aims: The aim of this study was to evaluate apoptosis marker exposure at the
allogenic lymphocytes membrane surface after gamma-irradiation of PC dur-
ing the storage.
Methods: To perform investigation of residual lymphocytes, we used an exper-
imental model of PC (not for clinical using) in the form of pooled random-donor
PC.16 PC were obtained by the buffy coat method (five buffy coats were
pooled) with centrifugation. We studied four groups of samples obtained from
each PC: 16 samples after GI on Day 1 and 16 - on Day 5 of storage, 16
untreated samples on Day 1 and 16 - on Day 5 of storage. PC were irradiated
with a gamma-source cesium-137 in dose of 25 Gray during the first twenty-
four hours after collection. All samples were investigated by flow cytometry.
Lymphocytes were identified by the binding of the PE Cy-7-conjugated anti-
CD45 antibodies and lymphocytes apoptosis was measured by phos-
phatidylserine (PS) exposure with FITC-labeled Annexin V. During the investi-
gation we analyzed more than 2000 events in the lymphocytes region, howev-
er the total number of all events ranged from 200000 to 600000. Further the
number of lymphocytes was expressed as percentage of all analyzed events.
Results: The percentage of lymphocytes in untreated samples on Day 1
was1,44±0,92%. Gamma-irradiation of PC was not lead to statistically signifi-
cant changes (P=0,77) in the number of CD45+ cells on Day 1: the percent-
age of CD45+ cells was1,5±0,95%. The same number of CD45+ cells (P=0,26)
was detected in untreated samples on Day 5:1,27±0,99%.The investigation of
gamma-irradiated samples stored for 5 days has shown significantly (р=0,04)
reduction of lymphocytes: the percentage of CD45+ was1,18±1,0%. PS expo-
sure at the lymphocytes membrane surface of untreated samples on Day 1 did-
n’t exceed 10,32±3,79%. The degree of Annexin V binding didn’t change sig-
nificantly (р=0,94) after GI on Day 1 (10,34±3,95%). The percentage of apop-
toticlike changed lymphocytes in untreated samples of PC remained
unchanged (р=0,51) after 5 days of storage and PS exposure was detected on
10,84±2,81% of CD45+ cells. PS externalization at the membrane surface of
lymphocytesin gamma-irradiated PC was detected on 13,22±3,16% of CD45+
cells on Day 5. This level of PS expression was statistically significant increased
in compared with Day 1 after GI of PC samples (р=0,007) and in compared with
untreated PC on Day 5 (р=0,02) and on Day 1 (р=0,011) of storage.
Summary / Conclusion: There was no found destruction of residual lympho-
cytes in untreated PC within 5 days of PC storage. While GI of PC with 25 Gy
leads to reduction of lymphocytes by apoptosis on Day 5 of PC storage.

B1894
ACUTE EFFECTS OF BLOOD TRANSFUSION ON LEFT CARDIAC FUNC-
TIONS AND CARDIAC MARKERS IN WELL-TREATED THALASSEMIA
MAJOR PATIENTS
A Ayhan1*, Y Ayhan1, C Timur1, M Erguven1
1Pediatric Hematology, Medeniyet University Goztepe Education and Research
Hospital, Istanbul, Turkey

Background: Cardiac complications are still the leading causes of mortality
and morbidity in thalassemia major patients.
Aims: This study was planned to investigate acute effects of erythrocyte trans-
fusion on left cardiac functions and to assess changes in serum levels of car-
diac troponin I, creatine kinase, creatine kinase-MB due to transfusion in a
group of patients with thalassemia major.
Methods: Twenty-five thalassemia major patients ( 14 male, 11female) aged
between 3 and 24 years (mean age 12 ±5,49 years) were included in the study.
Patients with impaired left ventricul functions, any congenital or acquired heart
disease were not included in the study. We recorded pre-transfusional hemo-
globin levels, serum CK, CK-MB, troponin levels which were studied from the
blood obtained before tranfusion. These measurements were repeated after 5
days as post-transfusional evaluation. Pre and post transfusional echocardio-
graphic indices for left ventricular functions were compared. 
Written informed consent was obtained from adult patients or parents of chil-
dren.
Results: Mean serum ferritin level at the time of the study was 1359,20±477,76
ng/ml (ranged between 560 and 2190 ng/ml). Mean pre-transfusional hemo-
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globin concentration was7,85±0,98 gr/dl while mean post-transfusional hemo-
globin concentration was 10,24±1,28 gr/dl. Pre-transfusional CK,CK-MB, tro-
ponin I levels were not statistically different than post-transfusional values. Pre-
transfusional EF, FS, LVIDd, LVIDs, aort diameter, left atrium diameter did not
differ than the post-transfusional measurements, the differences were not sta-
tistically significant for these parameters, P>0,05 for all.
Pre-transfusional aort valve peak gradient, aort valve mean gradient, pulmonary
valve peak gradient, pulmonary valve mean gradient measurements were not
statistically different than values obtained after transfusion (P>0,05)
Pre and postransfusional EF, FS values of patients with ferritin levels <1000
ng/ml and those with serum ferritin levels ≥1000 ng/ml did not differ statistical-
ly (p›0,05). 
There was not any correlation between CK, CK-MB, cardiac troponin I and
LVIDd, LVIDs, EF, FS (P>0,05). Pre and post transfusional hemoglobin concen-
trations did not show any correlation with LVIDd, LVIDs, EF, FS (P>0,05). Hemo-
globin concentration did not show any correlation with troponin, CK and CK-MB
levels either.
Summary / Conclusion: The present study demonstrates thatcardiac troponin
I, creatine kinase and creatine kinase-MB are not effected from hematological
profile of thalassemia major patients. Echocardiographic measurements are
not effected from acute changes in hemoglobin concentration in well-treated
patients. Erythrocyte transfusion does not lead to any acute change in cardiac
parameters

B1895
AUDIT AND REAUDIT OF WEARING IDENTIFICATION WRISTBAND DUR-
ING BLOOD TRANSFUSION AT DUBAI THALASSEMIA CENTER 
K Belhoul 1, M Bakir1*
1Thalassemia centre , Dubai Health Authority , Dubai, United Arab Emirates

Background: Mistransfusion is the term used to describe an episode where
“the wrong patient receives the wrong blood” and is considered by most author-
ities to be the leading cause of transfusion-related morbidity and mortality. Pos-
itive patient identification is essential at all stages of blood transfusion process
to prevent such a serious adverse event. Dubai thalassemia centre daycare unit
serves patients with hemoglobinopathy requiring chronic blood transfusion.
Nearly7,000 patient visits are received every year.    
Aims: The purpose of this audit was three folded. Firstly, assess compliance
to wearing the correct identification (I.D) wristband all the time during blood
transfusion cycle. Secondly, identify the reasons for not wearing I.D wristband.
Thirdly, evaluate the impact of process standardization and staff and patients’
education through re-auditing.
Methods: Five prospective audits were performed from 2007 to 2011 using the
same methodology. Each audit was conducted prospectively on all patients
admitted to thalassemia centre day care unit for blood transfusion over one
month period. Patients were inspected twice daily for wearing I.D wristband that
has the correct five core identifiers. The reasons for not wearing were record-
ed.
Results: In June 2007, 495 patients were subjected to auditing, 457(92.32%)
patients were wearing the correct I.D. wristband during blood transfusion. 1.7%
refused to wear their I. D. wristband because they are known to all staffs, 1.4%
clipped their band to the IV dressing, 1.0% was removed by the child patient
himself accidentally, 0.2% had ID band allergy and the remaining 3.4% were
others. Following staff and patients’ intensive education, 490 patients were sub-
jected to re-auditing in Jan 2008 which revealed compliance improvement to
98%. 1.8% continued to refuse to wear I.D wristband because they are known
to all staffs and 0.2% were allergic to the band. The same level of compliance
to I.D wristband was maintained in the subsequent reaudits (2009, 2010 and
2011) and the reasons for not wearing the I.D wristband remained the same.Our
results were comparable to other international audits’ results (Graph1).

Summary / Conclusion: Auditing and continuing staff and patients’ education
about the importance of wearing the correct identification band all the time dur-
ing blood transfusion are useful tools to improve compliance to identification
guidelines. 

B1896
POSTTRANSFUSION PLATELET RESPONSE IN HEMATOLOGICAL INPA-
TIENTS
J Schuh1*, J Carreira2, C Gaspar1, A Gil1, A Tome1, J Veiga1
1Serviço de hematologia, Hospital dos Capuchos, 2Serviço de Imuno-hemoter-
apia, Hospital de São José, Lisboa, Portugal

Background: Thrombocytopenia is a common feature in hemato-oncological
diseases, mainly in acute leukemia patients. Platelet transfusion (PT) may be
used to prevent or treat associated hemorrhagic events and diminishes mor-
bidity and mortality. Unfortunately, PT is not always effective on increasing the
platelet counts, and the specific cause is identified in only a minority of cases.
Aims: To evaluate posttransfusion platelet response and its contributing fac-
tors.
Methods: From 13/04 to 13/06/2012, a prospective observational study of 354
consecutive transfusions in 50 inpatients (26 men; median age 58 years; acute
myeloid leukemia as predominant pathology) was performed. Posttransfusion-
al platelet response was evaluated using the 1 hour and 24 hour corrected
count increment (CCI). Good responses were defined as 1h-CCI ≥ 7.500/μL or
24h-CCI ≥ 4.500/μL. Platelet quality, clinical status, laboratory results (renal and
hepatic function, coagulation, complete blood count, LDH, PCR) and prescribed
medications in the 24 hour interval before and after transfusion were evaluat-
ed.
Results: The median 1h and 24h-CCI were 6.500/μL (interquartile range, IQR,
2.632 - 11.985) and 2.146/μL (IQR -715 - 8.123), respectively; 44% of the PT
had a good response after 1 hour, while only 39% after 24 hours. There was
no significant correlation between 1h and 24h-CCI (rho 0.39). The platelets
had acceptable quality concerning pH and lactate. The pretransfusion platelet
count, (median 9.000/μL, IQR 6.000 – 15.000), did not influence the 1h-CCI.
Male and older patients had significantly poorer responses. Also, the presence
of fever and splenomegaly negatively affected the CCI. None of the laboratory
results correlate with the CCI. Patients who were given piperacillin-tazobactam,
potassium chloride, cyclophosphamide or omeprazol had significantly better
responses, while etoposide, acetaminophen and bromazepam negatively influ-
enced the posttransfusional response.
Summary / Conclusion: We found a low posttransfusional response among
our hematological patients, which is in agreement with other similar institutions.
The identification of manageable contributing factors for a deficient response
may help optimizing the way we transfuse these patients, and it would proba-
bly improve efficacy and reduce costs. These factors should be further inves-
tigated in clinical trials.

B1897
CLINICAL EXPERIENCE OF GRANULOCYTE TRANSFUSION IN THE MAN-
AGEMENT OF PEDIATRIC PATIENTS WITH FEBRILE NEUTOPENIA: A
RETROSPECTIVE STUDY FROM A REFERENCE CENTER IN TURKEY
T Patıroğlu1*, M Karakukcu1, E Unal1, F Mutlu1, B Isık1, E Yılmaz 1, M Ozdemir1
1Pediatric Hematology, Erciyes University Medical Faculty, Kayseri, Turkey

Background: Despite intensive chemotherapy with improved supportive care
for neutropenia contribute to the recent advances in treatment outcome in chil-
dren with cancer.Febrile neutropenia is a still major risk factor for severe infec-
tions and mortality in malignancies. Granulocyte transfusion (GT) therapy is rec-
ommended to treat infections.
Aims: We retrospectively analyzed the clinical characteristics of patients with
malignancies receiving GT therapy.
Methods: A total of 50 patients (30 boys, 20 girls) with a median age of 9 years
(range: 2 months-21 years) were included in the study. Out of these 50 patients,
15 suffered from relapsed acute lymphoblastic leukemia, 11 acute myeloblas-
tic leukemia, 10 aplastic anemia, 3 familial hemophagocytic lymphohistiocyto-
sis, 6 lymphoma, 4 neuroblastoma and 1 germ cell tumor. All patients had per-
sistent fever and prolonged neutropenia (>7 days). GT therapy was given
because of fungal (13), viral (CMV 27, herpes virus 1) and bacterial (gram-
negative11, gram-positive 20) infections. 
Results: All patients received a median of 5 tranfusions (1-15) and appropri-
ate antibacterial therapy combined with or without antifungal agents. G-CSF and
addition to GT therapy was given to all patients except 8 with AML. The con-
trolling of persistent fever and clinical signs of infection were achieved in all
patients, but 12 patients (24 %) died due to subsequently developed uncon-
trolled infections.
Summary / Conclusion: A substantial proportion of severely ill pediatric
patients with complicated febrile neutropenia benefited from GT therapy. 
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B1898
PLATELET EXPENDITURE IN HEMATOLOGY PATIENTS
F Raka1*, S Useini2, R Grubovic2, I Nikoloska3, M Blagoevska1
1Blood collection and processing, 2Apheresis department, 3Immunohematol-
ogy department, National Institute for Transfusion Medicine(NITM)- Skopje,
Skopje, Macedonia, The Former Yugoslav Republic Of

Background: Thrombocytopenia is a major cause of morbidity and mortality
in patients receiving chemotherapy for malignancy as well as for other specif-
ic hematologic disorders that also require frequent platelet (PLT) transfusions
Aims: To report on the expenditure of platelets (PLTs) aimed for the patients
at the University Clinic of Hematology in relation to the total annual number of
released PLTs for clinical use
Methods: A retrospective three - year survey (from January 2010 through
December 2012) has been done, using data from the blood component pro-
duction and apheresis department at the National Institute for Transfusion Med-
icine (NITM) – Skopje.    
Results: The total annual number of whole blood units aimed for component
preparation varied from 21 488 to 28 443 blood units. In 2010, 81.9% (12 666)
of the produced PLTs by mainly the platelet- rich plasma (PRP) – method, were
released for clinical use. 80.7% of these PLTs were intended for hematologic
patients. These percentage has slightly decreased in 2011 showing 77, 5 % PLT
release for these patients. Further reduction of usage of PRP- derived PLTs was
noticed the next year (64.4%). Regarding this issue, the apheresis department
has increased its performance by increasing the production of PLTS ( from 46
in 2010; 65 in 2011 and 80 apheresis procedures in 2012). Most of these sin-
gle-donor apheresis PLTs were aimed for hematologic patients ( 78.3% in 2010;
75.4% in 2011 and 55% of the collected PLTs were released in 2012).
Summary / Conclusion: The number of PLT transfusions for the purpose of
treating hematologic patients has slightly decreased. This may be due to a
more stringent PLT transfusion policy. However, these patients still remain most
transfused ones when considering PLT transfusions. Replacing prophylactic
transfusions by a therapeutic transfusion strategy following the latest guidelines
as well as introducing new therapeutic modules, the number of PLT transfusions
may further be reduced. 

B1899
USE OF RECOMBINANT FACTOR VIIA (RFVIIA) IN ACUTE LIFE THREAT-
ENING PRIMARY POSTPARTUM HAEMORRHAGE: A CASE REPORT
J Quigley 1*, J Byrne1, M Diaz1, M Culliton1, K Murphy1, I Regan2, G Flannel-
ly3
1Department of Pathology & Laboratory Medicine, The National Maternity Hos-
pital, Dublin2, 2Department of Pathology & Laboratory Medicine, Our Lady’s
Children’s Hospital Crumlin, Dublin 12, 3Department of Obstetrics & Gynaecol-
ogy, The National Maternity Hospital, Dublin2, Ireland

Background: Primary Postpartum Haemorrhage (PPH), although falling in
recent years, is one of the leading causes of maternal mortality and morbidity
in the western world with a maternal mortality rate of 8.4% of all direct mater-
nal deaths in the United Kingdom (CEMACH 2011). Massive PPH is defined
as a cumulative blood loss >1,500mls of blood or ongoing severe bleeding. The
treatment for massive PPH is a combination of blood and blood product trans-
fusion, uteronics, surgical and pharmacological agents such as Tranexamic
Acid and recombinant FVIIa (rFVIIa). RFVIIa is a prohaemostatic drug that
activates Factor X on activated platelets and on tissue factor to promote throm-
bin generation at the site of injury with the formation of a stable fibrin clot.
RFVIIa is used in the treatment of haemophilia and FVII deficiency. Outside this,
use of rFVIIa is very controversial, in particular in the field of Obstetrics where
it is not licenced for the treatment of obstetric haemorrhage due to severe risk
of thrombosis in an already prothrombotic patient. 
Aims: To review the efficacy of rFVIIa post major post-partum haemorrhage
and to review the clinical outcome of the patient post obstetric haemorrhage.
Methods: This was a retrospective individual case report. 39 year old, Para3,
(LSCS x3, cord prolapse, breech presentation and elective section). Antenatal
care was uneventful; however ultrasound at 33 weeks noted placenta acretia.
Planned caesarean section and tubal ligation planned for 38 weeks gestation. 
Results: Delivery: Laparotomy, high transverse caesarean section, ligation
internal iliac artery, sub total hysterectomy and left salpingo-oopherectomy.
Liveborn female infant, 3710g, Apgars 7195. Maternal estimated blood loss
(EBL) = 19570 mls. Hb decreased from 12.0 to 4.0 g/dl, received 31 RCC, 4
Pools of platelets, 21 Plasma units, and 11g of fibrinogen. The patient contin-
ued to bleed. The patient then received recombinant Factor VIIa under Con-
sultant Haematologist instruction (Fibrinogen = 1.63g/l and PT = 13.4 sec-
onds). The bleeding arrested with no further requirement for red cell transfu-
sion. A top-up platelet transfusion was required post event.
Summary / Conclusion: This case demonstrates that rFVIIa was effective in
arresting an acute life threatening primary post partum haemorrhage with no
thrombotic adverse effects seen it the aftermath. In the absence of randomized
controlled trials on the use of rFVIIa in obstetrics, the use of independent case
reports and review articles published lend support to the weak evidence that
is currently available on the use of rFVIIa for obstetric haemorrhage.While
some studies support the use of rFVIIa as a safe and efficacious treatment for

massive obstetric haemorrhage, other studies do not support its routine use.
Until randomised controlled trials take place in obstetrics with established pro-
tocols for its use, rFVIIa should only be prescribed by a Consultant Haematol-
ogist.

B1900
PHENOTYPE FREQUENCIES OF BLOOD GROUP SYSTEMS AND
ALLOANTIBODIES TO RED BLOOD CELLS IN BLOOD RECIPIENTS IN
CENTRAL ANATOLIA OF TURKEY
Y Torun1*, L Kaynar2, C Karakukcu3, M Yay4, F Kurnaz2, S Sivgin2, M Cetin2,
B Eser2
1Pediatric Hematology, Kayseri Education and Research Hospital, 2Hematol-
ogy, Erciyes University, 3Biochemistry, Kayseri Education and Research Hos-
pital, 4Blood Transfussion Center, Erciyes University, Kayseri, Turkey

Background: In routine practice, appropriate blood group for ABO and Rh
blood group system should be given for a safe and effective erythrocyte trans-
fusion. A total of 308 RBC antigens are now recognized by the International
Society of Blood Transfusion (ISBT), 270 of which are clustered in 30 blood
group systems, 9 of which (ABO, Rh, Kell, Kidd, Duffy, MNS, P, Lewis and
Lutheran) are considered to be major blood group systems. Alloimmunization
caused by the immunogenic reactions is a serious problem especially in
patients receiving multiple transfusions.
Alloantibody data bank can be obtained by determining the antibody profile of
the community by the screening of red cell antigen phenotype. Thus, potential
development of alloimmune transfusion reactions can be prevented in patients.
In literature, except for the frequency of ABO and Rh antigens, there is no
study available about the frequency of red cell antigens in Turkey.
Aims: Routine erythrocyte antibody screening to prevent alloimmunization
reactions in erythrocyte suspension recipients has been going on in Erciyes
University in Kayseri, which is a city in the central Anatolia in Turkey, since Jan-
uary 2008. The present study is the first report detecting the frequencies of the
RBC antigen and phenotypes of different blood groups in Kayseri, a city in
middle Anatolia in Turkey.
Methods: A total of 48750 blood recipients typed for ABO, Rh system and oth-
er blood groups were retrieved from January 2009 to July 2011. The patients
in whom antibodies were detected were also screened for the presence of
autoantibodies. ABO group types and Rh specifities of the blood samples are
screened and identified by DiaMed–ID Micro Typing System (Diamed AG,
Switzerland) by gel centrifugation technique. The screened blood group anti-
gens in recipients were Kidd (Jka, Jkb), Kell (K, kpa, kp6), (Duffy Fya, Fyb),
MNS (M, N, S, s), Lewis (Lea, Leb), P (P), Lutheran (Lua, Lub) and Xg (Xga).
ID card antigen profile-I (P1, Lea, Leb, Lua, Lub), ID card antigen profile–II (K,
k, kpa, Kpb, Jka, Jkb) and ID K typing cards were used with a red cell suspen-
sion (5 %) for phenotyping. ID card antigen profile–III (M, N, S, s, Fya, Fyb) was
used with a red cell suspension prepared in 0.8 % LISS.
Results: The retrospective analysis of transfusion history and medical records
of 48750 patients who have received at least one transfusion found that 196
(0.4 %) patients had developed antibodies. Of the patients whose antibody
test results were positive, 28 (14 %) were found to have autoantibodies. In the
Kell blood group system, 22 % (43/196) recipients were typed as K antigen pos-
itive. This rate was found to be 0.08 % (43/48750), in the screened population.
A rare Kpa phenotype was found with a frequency of 2.04 % (4/196) in recipi-
ents. For the Kidd and Duffy blood group system, Jka rate was 2.5 % (5/196),
Jkb was 1.02% (2/196); and Fy (a+) was 2.5 % (5/196). Neither Luteran nor
Xga phenotypes were observed in this study population. M + and S + were the
most common phenotypes observed in the MNS blood group system (3.6 %
and 1.02%, respectively). According to the Lewis blood group system, Lea and
Leb antigens were observed with a frequency of 1.5 % and 0.5 % respective-
ly, whereas frequency of P1 antigen was 0.5 %.
Summary / Conclusion: Multiple antigen detection is an important problem in
blood banking. In patients undergoing chronic transfusion, if hemoglobin lev-
els drop suddenly and need for transfusion frequency increases without any
other cause, the probability of multiple antibodies should be considered. Also
transfusions applied in different centers increases the antibody rate.
In conclusion, we think that logical alloantibody screening can prevent trans-
fusion reactions in patients undergoing multiple transfusions, if a data bank can
be created. Antibody screening tests particularly in recipients would avoid both
time and the financial loss.

B1901
CORRELATION BETWEEN ABO BLOOD TYPE AND THE SITE OF CAN-
CER
A Argyrou1*, A Charalambous1, K Kamitaki1, K Manta1, M Georgopoulou1, A
Podaras1, A Gafou1
1Blood Bank, General and Oncology Hospital “Agioi Anargyroi”, Athens, Greece

Background: The relation between ABO blood type and various malignancies
has been an issue of research since the 1950’s, but only in the late 2000’s a
certain association between A blood group and pancreatic cancer was estab-
lished. The existence of pancreatic cancer loci in the ABO gene and the ele-
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vated plasma markers of inflammation in these patients suggested a link
between chronic inflammation, A blood type and pancreatic cancer, according
to which, blood group antigens may alter the systemic inflammatory response
that leads to this specific type of neoplasia.

Aims: To check the distribution of the ABO blood type among the Greek can-
cer patients and detect the existence of any correlation between ABO and the
site of cancer.
Methods: From the archives of the Blood Bank Department in our Oncology
Hospital we had recorded 1329 cases of cancer patients, their ABO blood type
and the site of cancer. The ABO distribution was studied in the whole cancer-
population and also among various sites of cancer-categories, and it was com-
pared to the distribution in the general Greek population. The results had
revealed the already known association between pancreatic cancer and A blood
type, and also a newly mentioned association between respiratory cancer and
non-B blood-type. Now, having expanded further the database (1518 cases),
we are particularly focusing in the prevalence of A and non-B blood type among
the pancreatic and the respiratory cancer patients respectively, by comparing
the A and non-A and the B and non-B distribution in the general Greek popula-
tion to the distributions in the pancreatic cancer group and the respiratory can-
cer group respectively (x2test). 
Results: The ABO distribution in the general Greek population, in the whole
cancer population and in each cancer site-oriented group studied, as well as
the levels of statistic significance testing the O versus non-O prevalence in
each site of cancer, are shown in table 1. The results regarding the A/non-A dis-
tribution among the pancreatic cancer patients and the B/non-B distribution
among the respiratory cancer patients are shown in table 2 (the calculations in
these two categories were done on the updated data).
Summary / Conclusion: 1. The ABO distribution among cancer patients is not
different when compared to that in the general Greek population and this is in
accordance to the national bibliography. 2. Blood group A is associated with pan-
creatic cancer, according to the national bibliography. 3. Non-B blood group is
associated with respiratory cancer.
Gathering further data, especially on patients with respiratory cancer, would
enforce the level of statistic significance of these results

B1902
CLINICAL OUTCOMES OF ABO INCOMPATIBLE RBC TRANSFUSIONS 
S Mahjoub1*, B Hela1, B Neila1
1hopital LA RABTA, TUNIS, Tunisia

Background: ABO mismatch blood transfusion is one of seriousness events
related to blood components administration.
Aims: we performed a retrospective review of ABO-incompatible RBC trans-
fusions from our institution during four years (2007-2011).
Results: Within the period of observation, 20 ABO mismatches were detected
(effective transfusions and near miss events). 12 ABO mismatches were detect-
ed when blood samples are studied for pre-transfusions tests (mistake in sam-
ple collection or identification and one case of usurpation of identity). Of 8
patients who received more than 50 ml of incompatible blood, 4 (50%) mani-
fested signs or symptoms related to the incompatible transfusion but none died.
Hypotension, hemoglobinuria, postoperative bleeding was detected in sur-
vivors. In the half of our cases (4 patients), there were no associated signs or
symptoms due to the incompatible transfusions.
Summary / Conclusion: ABO incompatible RBC transfusion does not
inevitably mean death or even occurrence of symptoms. Awareness of staff at
the bedside and laboratory of the potential for errors is one of the most effec-
tive tools for detecting and preventing transfusion errors.

B1903
COMBINATION OF DEFERASIROX AND DEFEROXAMINE IN MANAGE-
MENT OF IRON OVERLOAD IN MYELODYSPLASTIC SYNDROMES (MDS):
AN UPDATE IN A HEPATOPATIC PATIENT
C Cerchione1*, G Cerciello1, R Della Pepa1, N Pugliese1, L Marano1, O
Vitagliano1, M Matarazzo2, F Pane1, F Alfinito1
1Hematology, 2Internal Medicine, AOU “Federico II”, Napoli, Italy

Background: Although other treatments are now available, the standard treatment
for many MDS patients remains supportive care.  Most MDS patients eventually
become red blood cell (RBC) transfusion dependent, risking iron overload, which
may lead to cardiac, hepatic, and endocrine dysfunction. 
Aims: Iron-chelation is recommended in guidelines in MDS when there is at least an
evidence of iron overload: elevated serum ferritin, iron related organ dysfunction, or
chronic RBC transfusions. Deferasirox is a well tolerated oral iron chelator drug that
produces relevant benefits but, because of its potential hepatotoxicity, it is usually not
recommended for patient with known hepatic diseases.  
Methods:A 62-year-old man, with Refractory Anaemia, affected by HCV positive cir-
rhosis, started recombinant Erythropoietin therapy without results, and then he went
in RBC transfusion program, with 2 blood package/month. At a ferritin serum concen-
tration 700 ng/mL iron chelation therapy with deferoxamine was started in consider-
ation of pre-existing hepatic disease. The patient was absolutely not compliant to this
therapy, and transfusion need increased until to 2 blood package/week while serum
ferritin concentration was, after 12 months, more than 6000 ng/mL. Since high levels
of ferritin correlate with a dangerous condition for hepatic cells, deferasirox was start-
ed at low dosage, 10 mg/kg/die. Before treatment was started, an accurate study of
hepatic, renal and cardiac functions was performed. After three months, serum fer-
ritin was not modified as well as other biochemical parameters, and so deferasirox
dosage could be gradually increased, reaching 30 mg/kg/die after two months with-
out any liver damage. After five months of therapy with deferasirox at full dosage,
serum ferritin concentration was more than 5098 ng/mL. 
Results: Then, considering all risks related to secondary hemochromatosis, a com-
bined iron chelation therapy with deferasirox (30 mg/kg/die) and deferoxamine (2
g/day for 5 days/week) was established : after 3 months serum ferritin concentration
decreased to 3000 ng/mL. In that period, Haemoglobin concentration decreased sig-
nificantly, so that the patient had to receive 2 RBC package/week and, after two years
of combined therapy, serum ferritin concentration was at a stable level under 3000
ng/mL. During treatment, a regular monitoring of hepatic, renal and cardiac functions
was performed and there was no alteration. Then, the patient, after a 4-years period
of transfusion and related iron-chelation therapy, died from septic shock.
Summary / Conclusion: In conclusion, management of iron overload with deferasirox
and deferoxamine as combined therapy can be considered as a safe and useful ther-
apeutic choice in critical transfusion-dependent iron overload in MDS patients with pre-
existing hepatic disease, even if these preliminary observations need to be validated
by controlled studies enrolling larger number of patients. 

B1904
COMPARATIVE STUDY OF DEFERRED BLOOD DONORS CHARACTERIS-
TICS- HOW THEY CORRELATE WITH WHERE THE BLOOD DONATION TOOK
PLACE (HOSPITAL OR MOBILE UNITS)
S Patiakas1*, B Kelesiadou1, K Basilakos1, P Tsiatsiou1, A Nikolaidou2, U Tsiatsiou1
1Blood Donation departmant of General Hospital of Kastoria, Kastoria, 2Hematolog-
ical Laboratory of University Gneral Hospital of Thessaloniki “ACHEPA”, Thessaloni-
ki, Greece

Background: A study of the questionnaires that the possible blood donors fill in was
performed.
Aims: To record and study the characteristics of the possible blood donors who were
deferred and to comparatively study this data according to the place of blood collec-
tion.
Methods: During the last six years, 16580 possible blood donors presented. 13974
of them gave blood, while 2606 (15.7%) were deferred. In the hospital presented
14241 possible donors and 11922 of them gave blood, while 2319 possible donors
where deferred (16.3%). In case of collecting blood with a mobile unit, 2339 possible
donors presented, 2052 of them gave blood and 287 (12.3%) were deferred.
Results: You can see the result at the Table below:

MEN WOMEN VOLUNTARY FAMILY OLD NEW REPLACEMENT
IN HOSPITAL 56,2% 43,8% 17,7% 82,3% 63,6% 37,4%
MOBILE UNITS 38,6% 61,4% 78,2% 21,8% 51,7% 48,3%

Summary / Conclusion: he result’s are readily explained by the fact that in case of
mobile unit blood giving, all of the donors are voluntary, non remunerated, and most
of them are frequent donors, so they usually are better informed and prepared, com-
pared to the mixed population of voluntary and family replacement donors we deal
with at the hospital. In both cases, the deferral rate for women is higher, mostly due
to the lower Hb levels. Another fact that needs to be emphasized is the large
number of young people (age<35 years) who present to donate blood. This is
particularly important in our country, where the problem of ageing population is
getting bigger every year.

haematologica | 2013; 98(s1) | 731

Stockholm, Sweden, June 13 – 16, 2013



Granulocytes

B1905
EOSINOPHILIC FASCIITIS
S Akarsu1*, I Ozercan2, H Yildirim3
1Department of Pediatric Hematology, 2Department of Pathology, 3Department
of Radiology, University of Firat, Faculty of Medicine, Elazig, Turkey

Background: Eosinophilic fasciitis is characterized by edema, painful indura-
tion, and progressive muscle weakness. It is more frequently seen in men, and
though not an absolute necessity, eosinophilia can be observed in this disease
with partially revealed etiology. Scarce number of cases have been reported
so far.
Aims: We wanted to present this case considering its scarcity, and critical role
in the differential diagnosis of eosinophilic disorders.

Methods: A 12-year old male patient started to suffer from itching, and skin rash
all over his body 3 weeks before his admission. Eruptions were as small as pin-
heads. Later on swellings, and painful skin rashes had emerged on his wrists,
elbows, knees, and ankles. His personal, and familial medical history was not
remarkable. His physical examination demonstrated edematous eyelids, diffuse
subcutaneous nodules all over his body, more numerous on articular areas, and
1-2 mm-sized nodules on his back. In addition a 7 x8 mm-skin lesion with an
orange peel appearance was seen on his back. Peripheral eosinophilia (17 %),
and a higher eosinophilic cationic protein (ECP) level (42.000 mg/L; normal:
0.00-20.00 mg/L) were detected. Surface ultrasound revealed a minimal
amount of subcutaneous edema. On MRI, in sagittal plane a hyperintense
lesion measuring 80 x 8 mm localized on the posterior aspect of the left elbow
was observed. On T2A-weighted, and also fat-suppressed sequences, this
hyperintense lesion was consistent with fasciitis. Histopathologic examination
of the biopsy material revealed a nodular lesion characterized with increased
collagenous tissue, and irregular contours which infiltrated into subcutaneous
adipose tissue almost completely starting from dermal layer, and also fascial
layer covering the inferior aspect of the adipose tissue. This local collagenous
tissue had patchy areas of myxoid tissue, but it mostly demonstrated a fibrinoid
degeneration. This collagenous tissue contained numerous lymphocytes, and
occasionally eosinophils.
Results: Methylprednisolone therapy (60 mg/m2/d) was initiated. One week lat-
er any regression of his complaints, and subcutaneous nodules was not
observed. Oral methotrexate (20 mg/m2) therapy was started. A week later his
complaints, and subcutaneous nodules disappeared. With weekly dose-taper-
ing protocol, at 5. week of his therapy, his methylprednisolone, and methotrex-
ate doses were reduced to 20 mg/m2, and 14.58 mg/m2, respectively which
resulted in reappearance of previously regressed lesions on the anterior aspect
of the chest. At the 12. week, doses of methylprednisolone, and methotrexate
were increased to 25.6 mg/m2, and 20 mg/m2 which again brought lesions
under control, and his complaints resolved.
Summary / Conclusion: In cases with eosinophilia, underlying causes should
be looked for. Eosinophilic fasciitis should be considered among etiological
factors of eosinophilia.

B1906
NEUTROPAENIA FOUND ON ROUTINE LABORATORY TESTING – IS FOL-
LOW-UP REQUIRED?
R Thompson1, R Irving1, SWatt1*
1Department of Haematology, University Hospital of South Manchester, Man-
chester, United Kingdom

Background: In our teaching hospital laboratory, all full blood count results that
demonstrate a neutrophil count of less than 1.0 x 109/L are highlighted for the
attention of a consultant haematologist. There is little published evidence sug-
gesting what investigation and follow up is required. 

Aims: We aimed to follow up all patients identified as neutropaenic during a 3
month period, to build up a picture of patient characteristics and outcomes.
Methods: Between November 2010 and January 2011, 171 patients were
identifed as neutropaenic by our laboratory. We performed a retrospective
observational study following up each patient over a 2 year time period. We
used a combination of hospital case notes, primary care medical histories and
our hospital electronic laboratory results system to establish patient outcomes.
Results: Full blood counts came from general hospital wards, outpatient
departments and Accident and Emergency (50%), primary care (25%), oncol-
ogy (19%) and haematology (7%). 
Causes of neutropaenia included chemotherapy (24%), infection or subse-
quent antibiotics (27%), haematological (15%), and drugs (4%). A cause was
not identified in 21% of cases; the majority of these were primary care patients
who were not further investigated. Excluding patients post-chemotherapy, 31%
had a previous diagnosis explaining their neutropaenia. Of the remaining hos-
pital patients, almost all had an attributable cause, most commonly infection;
the 10 patients with no obvious cause were either followed up by haematology

or were young children who were well, but should have had a repeat full blood
count to check resolution of neutropaenia. Of the primary care patients with-
out a previous diagnosis, 59% had a persistent/recurrent mild neutropaenia with
no proven aetiology and have remained well. Several of those with new neu-
tropaenia did not have sufficient repeat full blood counts.
There were 35 deaths. 33 patients had an underlying cause for their neutropae-
nia. There were only 2 deaths in those without a known cause of neutropae-
nia, both primary care patients in their mid-80s with a persistent mild neu-
tropaenia; cause of death is unclear from the records but we suspect that fur-
ther investigation would not have altered management.
A significant number (33%) of patients, excluding those post-chemotherapy,
had a transient neutropaenia, mostly due to infection or subsequent antibi-
otics. In around 20% of patients, duration of neutropaenia is unknown. A num-
ber were lost to follow up as they moved out of area or were under the care of
another hospital; the remainder were assumed to have a transient or benign
neutropaenia but did not have sufficient repeat full blood counts to confirm this.
Summary / Conclusion: Almost all hospital patients had either an established
reason for neutropaenia, or an obvious attributable cause. Very few needed to
be further investigated and those who did require follow up were appropriate-
ly referred to haematology. 
It is much more difficult to establish causality in primary care patients, due to
lack of accessible documentation. However, patients without a diagnosis
appear to have a benign cause for their neutropaenia since they remain well.
A small number of patients in both primary and secondary care were assumed
to have a transient or benign neutropaenia, but did not have sufficient repeat
full blood counts to confirm this. We will ensure that all future neutropaenia
blood film reports include a recommendation to repeat full blood count afer
around 4 weeks.
Our results suggest that patients with neutropaenia are being followed up
appropriately; those who remain without a diagnosis appear to have a benign
cause and may not need further investigation in the absence of other signs or
symptoms.

B1907
THE CLINICAL FEATURES AND GENETIC MUTATIONS OF CHRONIC
GRANULOMATOUS DISEASE: RESULTS FROM A REFERENCE CENTRE
AT MIDDLE ANATOLIA
T Patiroglu1,2*, H Gungor2, E Unal1, Y Koker3
1Pediatric Hematology, 2Pediatric Immunology, Erciyes University Medical Fac-
ulty, 3Erciyes University, Medical Faculty, Division Of Bone Marrow Transplant
Unit, Kayseri, Turkey

Background: Chronic granulomatous disease (CGD) is a rare innate immune
deficiency with neutrophil function disorder.
Aims: In this retrospective study, we aimed to evaluate the clinical features of
the patients with CGD.
Methods: We presented eight patients (6 boys, 2 girls) with CGD which were
evaluated at Erciyes University Medical Faculty hospital between 1996 and
2012. The initial complaints, age at diagnosis, consanguinity of the parents, sim-
ilar disease history or death of the siblings, physical examination, diagnostic
tests, clinical courses, and geneticcharacteristics were analyzed.
Results: The initial complaints were started before the age of one in four
patients; whereas only two patients diagnosed before the first birth day. Lym-
phadenomegally, suppurative infections, pneumonia, diarrhea were the most
noted initial complaints. All parents were consanguineous. The clinical features
were mild; and the ages of diagnosis were late in patients with p47 and p67
defect. The patient with X linked CGD was diagnosed when he was 3 months
old; his clinical course was complicated with chronic otitis media, zygomatic
abscess, lung abscess, and facial paralysis. The patient with p22 defect was
diagnosed at two months of age; and gastric wall granuloma, inflammation in
proximal femur was detected. 
Summary / Conclusion: The awareness of the clinicians about CGD will result
in early diagnosis and consequently reduce the mortality and morbidity of this
disease.

B1908
THE COINCIDENCE OF FAMILIAL MEDITERRANEAN FEVER AND HYPER-
EOSINOPHILIA IN A PATIENT WITH HEREDITARY ELLIPTOCYTOSIS
M Keklik1*, A Unal1, S Sivgin1, O Kontas2, L Kaynar1, B Eser1, M Cetin1
1Hematology, Erciyes Stem Cell Transplantation Hospital, Faculty of Medicine,
Erciyes University, Kayseri, 2pathology, Erciyes University, Faculty of Medi-
cine, Kayseri, Turkey

Background: Familial Mediterranean fever (FMF) is a genetic disease with
autosomal inheritance characterized by recurrent fever, abdominal pain, and
serositis attacks. It is relatively common in the races and ethnical groups around
Mediterranean Sea (Sephardic Jews, Armenians, Turks and Arabians).Hered-
itary elliptocytosis (HE) is common genetic defect of the red blood cell mem-
brane skeleton. In the present study, we reported a HE case accompanied by
FMF and hypereosinophilia, as it hasn’t been reported in the literature so far.
Aims: This case report describes a Turkish female HE patient who presented
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with FMF and hypereosinophilia. The causes of hypereosinophilia and it was
considered as reactive hypereosinophilia. Genetic analysis revealed heterozy-
gous mutation in exon 10 of the MEFV gene (V726A). The patient was success-
fully treated with colchicine and steroid treatment with 3 months follow-up. To
the best of our knowledge, this is the first report of association between FMF,
HE, and hypereosinophilia. 
Methods: A 27 years old female patient visited emergency room of Erciyes Uni-
versity for fever, abdominal pain and vomiting. It was found that anemia and
splenomegaly was found and she was diagnosed as HE by peripheral blood
smear in pediatrics clinic; followed by splenectomy. She had no past another
medical history, family history and history of tobacco, alcohol, illegal drug use,
and travel. She had been suffering from recurrent periodic fever, abdominal
pain, and vomiting every two months since 6 months ago. She complained of
abdominal discomfort for three days and fever for two days followed along with
whole abdominal pain and vomiting, and then the sympoms resolved sponta-
neously. Her vital signs were blood pressure 110/70 mmHg, pulse 88/min, res-
piratory rate 23/min, and body temperature 38.70C on admission. In abdomi-
nal examination, there was generalized tenderness but not defense or rebound
tenderness. Initial laboratory results showed that leukocyte was 35,860/µL (neu-
trophil28,330/µL, eosinophil5,080/µL), hemoglobin 15.5 g/dL, platelet
521,000/µL, C-reactive protein 53.68 mg/L, and the erytrocyte sedimentation
rate 40 mm/h. There were diffuse elliptocytes and increased eosinophils on the
peripheral blood smear.In blood sample molecular analysis of patient, the
PDGFRA-FIP1L1 was found negative.Her symptoms lasted for around 2 days
and then were spontaneously subsided. We performed MEFV gene test for
definite diagnosis. Mutational analysis detected gene mutation on one allele in
patient, and one missense mutation was detected in the exon 10 of the MEFV
gene, V726A in heterozygous. Diagnosis of FMF was determined according to
Tel Hashomer criteria for FMF.
Results: The patient is current under treatment with colchicine 1.2 mg/day,
oral prednisolone 1mg/kg and hydroxiurea 3 tablet of 500 mg a day. The
progress is being followed up with gradually improved severity and duration of
the symptoms. Eosinophil count reduced to 0,370/µL at the week 3 after initia-
tion of therapy. Steroid treatment was stopped after 1 month and the patient is
now, 3 months after diagnosis, in normal health.
Summary / Conclusion: In the present study, we discussed FMF with adult
onset and hypereosinophilia in a patient with HE, and causes of this situation.
FMF can be diagnosed based on characteristic clinical patterns, response to
treatment for colchicines, and gene test results.In conclusion, this case is con-
sidered to be important as it is first case with association of HE, FMF and hyper-
eosinophilia.

B1909
HYPEREOSINOPHILIC SYNDROME: CASE REPORT
E Kazanci1*, G Kilic2
1pediatric hematology, 2pediatric allergy, Bursa Dörtcelik Children hospital, bur-
sa, Turkey

Background: Idiopathic hypereosinophilic syndrome (IHES) is characterized
by prolonged eosinophilia in peripheral blood and bone marrow and multiple
organ dysfunction. Although the pathogenesis of the disease is not known
exactly, its believed that the enzymes released by eosinophils.
Aims: We report a case with cough and urticaria, presented with frequent
relapses of clinical signs and idiopathic hypereosinophilia, without known cause.
Our patient is admitted to hospital with frequent relapses of pulmonary and
skin involvements, which are treated with steroids successfully.
Results: A 4-year old male was referred to our clinic with complaints of fever,
cough, wheezing and rash. Five months before the current admission he was
treated for allergic dermatitis due to pruritic wheals and edema in his arms and
feet. At admission, the child had fever, rash and angioedema. Auscultation of
chest revealed bilateral ronchi. The spleen and the liver were palpable 3 cm
below the costal margin. Complete blood count revealed an abnormal total
leukocyte count of 41.08/µL (neutrophils 18%; lymphocytes 20% and
eosinophils 62%), normal hemoglobin level (12.9 g/dL) and normal platelet
count (342x103/ µL). The erythrocyte sedimentation rate was 35 mm/h. Serol-
ogy for hepatitis, HIV, fasciolasis, toxocariasis, syphilis and echinococcosis
were negative. Skin prick test were negative. Bone marrow aspiration aspira-
tion revealed a hypercellular bone marrow with the percentage of eosinophils
to be 55% among other cells seen. Cytogenetic examination of marrow was nor-
mal.We do not detected FIP1L1-PDGFRα fusion gene in our patient. Because
of the patient’s long lasting peripheral, the multiple-organ involvement and the
exclusion of other causes of eosinophilia, a diagnosis of idopathic hypere-
osinophilic syndrome (IHES) was made. He was treated again successfully
with prednisolone.
Summary / Conclusion: Pulmonary involvement can be seen in 40% of cas-
es. The most common respiratory symptom is chronic, persistent nocturnal
cough. In our case, the patient had cough and pruritic lesions lasted for more
than 18 months. But we could not find any infiltration in chest radiography and
thorax tomography. First line therapy for IHES are generally steroids. In our
case, we used prednisolone treatments in each admission with clinical and lab-
oratory improvement. In conclusion, our case highlights the importance of IHES,
that can be complicated with vital organ involvements and malignities. The dis-
esase is seen rarely but can be admitted to hospital with frequent relapses.
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B1910
TYPE I GAUCHER´S DISEASE: CLINICAL, EVOLUTIVE AND THERAPEU-
TIC FEATURES
M Alpoim1*, A Fernandes2, P Chaves3, T Cardoso3, F Ferreira1, J Guimarães1
1Serviço de Hematologia Clinica, 2Centro Hospitalar de São João, Porto, Por-
tugal, 3Unidade de Doenças Metabólicas, Centro Hospitalar de São João, Por-
to, Portugal

Background: Gaucher disease (GD), the most common lysosomal storage dis-
order is a heterogeneous multisystem condition. Patients with non-neurono-
pathic (type 1) GD may suffer from hepatomegaly, splenomegaly, thrombocy-
topenia, bleeding tendency, anaemia, skeletal pathology, growth delay and
decreased quality of life (QoL). GD is one of the few inherited metabolic disor-
ders that can be treated by enzyme replacement therapy (ERT). In a majority
of series there is a delay of 4 to 10 years between beginning of symptoms and
diagnosis.
Aims: To analyze the clinical features, course and treatment response of a
group of patients with type I GD.
Methods: Retrospective analysis of nine patients with diagnosis of GD between
1986 and 2012 in a Central Hospital in the North of Portugal. QoL was assessed
by SF-36 modified inquiry. 
Results: Nine patients with GD were identified (five female and four male) with
a median follow-up time of 17 years (range: 5-36 years). The median age of
diagnosis was 45 years and the first symptoms appeared around 38 years old.
Seven were diagnosed in adulthood and two in childhood. Prior to diagnosis,
the main symptoms were anorexia (78%), fatigue (67%), bone pain (44%),
abdominal distension (22%), bleeding tendency (22%), and growth delay
(22%). Diagnosis was confirmed by low leucocyte acid beta-glucocerebrosi-
dase activity. Morphologic documentation of GD disease in bone marrow aspi-
rate and biopsy was obtained in 44% of the patients. The most frequent geno-
type was N370S/L444P (56%). At diagnosis, 44% patients were anemic, 66%
had moderate to severe thrombocytopenia, 66% moderate to severe
splenomegaly and 78% moderate to severe hepatomegaly. Abnormal liver func-
tion tests were found in 11% of patients. Bone abnormalities were present in
78%, which included bone marrow infarction (56%), Erlenmeyer flask deformi-
ties (44%), osteoporosis (44%), bone pain (44%) and pathologic fractures
(22%). ERT with Imiglucerase was performed in eight cases. The median time
of Imiglucerase treatment was 10 years. The median time to achieve hemato-
logical and visceral therapeutic goals was 24 months. There was an improve-
ment in median hemoglobin concentration from 12g/dL (range: 8.8-14.4 g/dL)
to 14.6 g/dL (range: 9.8-16.1 g/dL). Platelet count improved from a median
73X109/L (range: 33X109/L-236X109/L) at diagnosis to a median 140X109/L
(range: 76X109/L-247X109/L). At the end of follow-up, only 1 (12.5%) patient
had moderate thrombocytopenia and 88% anemic patients at diagnosis had
normal hemoglobin levels. Only 1 (12.5%) patient had hepatomegaly and 2
(25%) patients had splenomegaly. The majority of patients (87.5%) had stable
or poor skeletal response. Women had the worst skeletal response. Self-eval-
uation of health showed large improvements, 87.5% of patients referred sub-
jective improvement. None of the patients had good QoL prior to treatment, but
at the end of follow-up, 4 (50%) patients had good QoL and 3 satisfactory QoL
(37.5%). Psychological disturbances were present in 37.5% of patients. Medi-
an SSI (Severity Score Index) before and after treatment was 9 (range: 1-14)
and 3 (range: 2-9), respectively.
Summary / Conclusion: The hematologic and visceral disorders were the
most serious and prevalent manifestations at diagnosis, but also the most
changeable with treatment. Despite the poor bone response, patients had clear
improvement in QoL and a better SSI score with ERT. Because early treatment
can prevent development of irreversible complications, early diagnosis is cru-
cial to improving ultimate outcome. Delay diagnosis was seven years.

B1911
THE CLINICAL SIGNIFICANCE OF PLATELET INDICES IN PATIENTS WITH
SEPSIS
R Feng1*, YLin2, X Wei1
1Hematology, Nanfang Hospital, Southern Medical University, Guangzhou,
2Critical Care Medicine, Taiping People’s Hospital , Dongguan, China

Background: Platelet activation has both beneficial and potentially harmful
effects. Platelet aggregation at sites of inflammation may be responsible for
impairing microcirculatory flow in patients with sepsis.
Aims: To investigate the clinical significance of the platelet indices-platelet
count (shorted for PC),mean platelet volume (shorted for MPV), platelet distri-
bution width(shorted for PDW), and platelet large cell ratio (shorted for P-LCR)
in patients with sepsis.
Methods: Ninety four patients with sepsis were recruited in this retrospective
study. All patients were divided into Survivors(n = 71) and non-survivors (n =
23) according to the prognosis�the platelet count was detected andAcute Phys-
iology And Chronic Health Evaluation II(shorted forAPACHE�)score was cal-

culated the day on admission to ICU. All patients were divided into Group A
(APACHE � score <10 points, n = 12), Group B (APACHE� score 1 to 19
points, n = 39) and Group C (APACHE � score ≥ 20 points, n = 43) according
to the APACHE� score, the platelet count and mortality were analyzed among
the three groups. In addition, all patients were divided into thrombocytopenia
group (PC < 100 x 109 / L, n = 39) and non-thrombocytopenia group (PC≥100
x 109 / L, n = 55) according to the platelet count , the incidence of septic shock,
APACHE� score, mortality, days in ICU, MPV, PDW and P - LCR were ana-
lyzed between these two groups. All the results were statistically analyzed.
Results: 1)The platelet count was higher in survivors than that in non-sur-
vivors�P<0.01�,the APACHE� score was lower in survivors than that in non-
survivors(P<0.01).2) The higher the APACHE � score was, the lower the
platelet count was�and the higher the mortality was�(P<0.01).3) The inci-
dence of septic shock, APACHE � score, days in ICU, MPV, PDW and P-LCR
were higher in thrombocytopenia group than those in non-thrombocytopenia
group�P<0.01�. 4) Platelet count and its indices: MPV , PDW and P - LCR
were detected dynamicly, the relationship between MPV, PDW, P-LCR and
platelet count was negatively correlated.
Summary / Conclusion: Thrombocytopenia could be used as an early warn-
ing indicator of severity and prognosis in sepsis. The change of MPV , PDW
and P – LCRcould be an indirect sign of bone marrow compensatory hyperpla-
sia ,disturbance in platelet production and activity ,and the prognosis in patients
with sepsis, be indicative of the reovery of the platelet count in sepsis with
thrombocytopenia.

B1912
RITUXIMAB THERAPY IN REFRACTORY AND RELAPSED THROMBOTIC
THROMBOCYTOPENIC PURPURA; A RETROSPECTIVE ANALYSIS OF A
SINGLE CENTRE IN QATAR
R Taha1*, H Omri1, F Ibrahim2, I Hijji1, H Sabbah1, H Ayoubi1
1Medical Oncology Department, National Centre for Cancer Care and
Research/ HMC, 2Lab medicine and pathology, Hamad Medical Corporation,
Doha, Qatar

Background: Thrombotic thrombocytopenic purpura (TTP) is a life threaten-
ing disease that occurs mainly in young adults. Acquired cases are usually a
result of antibodies directed against ADAMTS 13, a protease that cleaves the
Von Willibrand factor multimers .Plasma exchange is the standard treatment,
however some acute severe forms are refractory to plasma exchange and the
incidence of relapse is high up to 35% .The mortality remains at 12-20%. The
treatment options for refractory and relapsing cases are limited and often
unsuccessful. Rituximab , a chimeric monoclonal antibody against CD20 has
been recognized as a useful therapy for antibody mediated autoimmune dis-
eases.
Aims: We studied the clinical response to rituximab in 8 cases with refractory
or relapsed TTP treated in our center.
Methods: Retrospective analysis of 8 patients diagnosed as refractory or
relapsed TTP between 2008 and 2012 and recieved rituximab as a second line
therapy. 6 patients were females and 2 were males.7 patients were refractory
and 1 patient was a relapse case. The median age of patients was 36 years
(17-48).TTP was idiopathic in 5 cases, secondary to pregnancy in 2 cases, and
associated with CML in one case. All patients were initially treated with plas-
ma exchange and steroids. Refractory cases were considered after failing a
median of 12 sessions of plasma exchange (5-23), the relapsed cases present-
ed after 21 months of complete response. All patients received rituximab
375mg/m2 weekly (4-6 cycles) in combination with the initial therapy
Results: All patients achieved complete response(CR), 2 cases relapsed after
12 and 28 months respectively and responded well to subsequent rituximab
therapy, the other 6 are still in CR with a median follow-up of 29 months.
Summary / Conclusion: Rituximab represents an effective second line treat-
ment option for refractory and relapsing TTP, all patients need to be closely
monitored for relapse with extended follow up plans.

B1913
A STUDY OF 100 EGYPTIAN CHILDREN WITH INHERITED PLATELET DIS-
ORDERS:AN UNDERESTIMATED AND UNDERDIAGNOSED PROBLEM
M Abdelwahab1*, D khairy2, A Abdeldayam3
1PEDIATRIC HEMATOLOGY, 2Pediatrics, CAIRO UNIVERSITY PEDIATRIC
HOSPITAL, Cairo, 3Pediatrics, El Fayoum University, El Fayoum, Egypt

Background: The true incidence of inherited platelet disorders is not known.
Though Glanzmann(GZ) thrombasthenia and Bernard Soulier (BS) syndrome,
the commonest platelet function disorders are reported to represent 12% of rare
coagulation disorders yet represent 7% in the Egyptian National Registry with
20 cases with GZ. Also, platelet function testing is limited to specialized cen-
ters so diagnosis is missed in some children.
Aims: to determine prevalence and baseline epidemiological data of inherited
thromasthenias in the biggest tertiary pediatric hospital in Egypt for better
understanding of the problem.
Methods: A retrospective study conducted in Hematology outpatient clinic,
Cairo University Pediatric Hospita.Records were reviewed and data document-
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ed of all children aged 1 to 18 years with diagnosed platelet function disorders
over the past ten years.This included age, sex,family history, bleeding spectrum,
hospital admissions, treatment recieved and specific diagnosis if known
Results: Inherited thrombasthenias represented 17% of rare bleeding disor-
ders.Patients’ mean age was 9.8 years, 60% males and 56% were of consan-
guineous marriage.Subcutaneous bleeding was initial bleeding symptom in
24%, mucous membrane bleeding in 52% and combined bleeding in 24%. Five
patients recieved platelet transfusion, 20 blood transfusion and 5 required hos-
pitalization. Specific diagnosis was reached in 52 children, 39 GZ and 13 BS
whilst not reached in remaining 48 children.
Summary / Conclusion: Prevalence of Inherited thrombasthenias is relative-
ly common in Egyptian children though underestimated at the National level so
more awareness is needed and better facilities and interantional collaborations
to reach specific diagnosis.

B1914
SINGLE CENTRE EXPERIENCE OF THROMBOTIC EVENTS IN PATIENTS
TREATED WITH ROMIPLOSTIM
A Chiodini1*, M Blanco1, M Expósito2, M Granell1, J Arranz2, J Andres2, J Gil1
1Hematology, 2Hemostasia, Hospital Sant Pau, Barcelona, Spain

Background: Romiplostim is a thrombopoietin analog approved for increasing
platelet count in selected patients with chronic immune thrombocitopenia (ITP) 
Aims: To assess thrombotic occurrence in patients under romiplostin long term
treatment for ITP and myelodisplastic syndromes (MDS)
Methods: Twenty-four patients consecutively treated with romiplostim in our
unit between July 2009 and January 2013 were retrospectively reviewed. 
Results: The mean age was 65 years (range: 28-87). The indications for treat-
ment were: 17 with ITP, 6 patients with MDS and 1 with bone marrow aplasia.
Seven thromboembolic events in 4 patients were identified (16%). The patients
were treated with romiplostim during a mean time of 530 days (range: 31-1187)
The total follow up was 34.6 patients-year. The incidence of thromboembolic
complications was 20% patients-year. Six out of 7 events (86%) were arterial
thrombosis (5 strokes and 1 coronary artery occlusion). Only one venous event,
a pulmonary embolism in a patient with a previous history of deep vein throm-
bosis, was observed. All patients with a thrombotic event had ITP. The median
platelet count at the moment when the event occurred was 419x109 (99-1453).
The mean time since the beginning of treatment with romiplostim until the throm-
botic event occurred was 491 days (30-750). Of all patients, 58% had cardio-
vascular risk factors. All patients that developed thrombosis had at least one
cardiovascular risk factor
Summary / Conclusion: In our revision we had a superior incidence of events
compared to a phase 3 extent randomized study (Gernsheimer et al. reports
an incidence of 2% patients-year). In our series, no patients with MDS devel-
oped thrombosis. Our study limitations are: the low number of patients, the fol-
low up time and being a retrospective analysis. Despite the recommended stan-
dard control during the treatment, some of the patients that developed a throm-
boembolic complication had a platelet count higher than >400x x109 at the
time of the event. Therefore we think it would be useful to perform a more fre-
quent platelet count control, especially in patients with cardiovascular risk fac-
tors. Further studies are needed to establish if romiplostim may increase the
incidence of thromboembolic events.

B1915
RETROSPECTIVE EVALUATION OF CHRONIC IDIOPATHIC THROMBOCY-
TOPENIC PURPURA PATIENTS
D Ozatli1*, S Aksakal2, M Atay1, P Buyukkaya1, E Kelkitli1, N Guler1, M Turgut1
1Hematology, Ondokuz Mayis University, Medical Faculty, SAMSUN, 2Immunol-
gy, Karadeniz Teknik University, Medicine Faculty, Trabzon, Turkey

Background: Immune thrombocytopenic purpura (ITP) is an acquired and
autoimmune disease characterized by low platelet count and generally muco-
cutaneous bleedings. In adult, chronic form is usually seen, which spontaneous
remission is rare and most often need treatment. Corticosteroids, intravenous
immunoglobulin (IVIg) and anti-D therapies are generally considered as first-
line therapy in patients with ITP. The patients who fail to respond to those ther-
apies undergo splenectomy. For the patients who don’t respond or are not eli-
gible for splenectomy, although rituximab and thrombopoietin receptor ago-
nists (TPO-RAs) have been usually preferred nowadays, immunosuppressive
therapy and/or danazole stillare the other treatment alternatives.
Aims: In this study we evaluated the responses to the treatments in the patients
diagnosed and/or followed as ITP in our center between 2003-2010 years. In
those years, TPO-RAs was not available in our country and rituximab was on
used for the treatment of 2 patients in last 2 years of the study.
Methods: In this retrospective study the file of 150 patients diagnosed and/or
followed as ITP in our center between 2003-2010 years were reviewed. All
patients had chronic ITP, which was defined as a platelet count <150,000/mm3
that had been present for at least 3 months with no clinical or laboratory find-
ings that could account for it. The patients with a platelet count below
30,000/mm3 and/or bleeding were given therapy. Post-treatment response was
considered as complete response (CR) with a platelet count ≥150,000/mm3 last-

ing ≥ 4 weeks, as partial response (PR) with a platelet count of 50,000 –
150,000/mm3lasting ≥ 4 weeks and no response (NR) with a platelet count of
≤50,000/mm3.As first-line treatments, steroids based treatment including stan-
dard dose steroids (1 mg/kg/day) and high-dose steroids (30 mg/kg/day steroids
for 3 days or 40 mg dexametazon for 4 days) and IVIg were used as medical
therapy. For the patients refractory to first-line treatment and the relapsed
patients who had NR to a second course steroids treatment splenectomy was
done. Immunosuppressive therapy (azathioprine, cyclosporine and
rituximab)and/or danazole were given to the patients refractory to splenecto-
my and steroids treatments
Results: In our study, the mean age of the patients was 44 years (range: 18-
91). Female-male ratio was2,57. The median follow-up of 150 patients was 15
months (range 2-83 months). Thrombocytopenia was incidentally detected in
51 (34%) of the cases. During the study period, 21 (14%) the patients were fol-
lowed up without treatment. As a first line treatment, medical therapy were giv-
en to 129 patients. CR were seen in 93 (72%) patients, PR in 14 (11%) patients
and NR 22 (17%) patients. High dose steroids therapy had no significant ben-
efit over the standard dose therapy (P=0,59). Of the 107 patients who had
response to the treatment, relapse were observed in 48 (45%) of the patients
in2,5 years. Fifty-six % of the patients had relapse in one year. Eight patients
had platelet counts >30,000/mm3 and no bleeding, and was followed up with-
out treatment. A second course of steroids based medical treatments were giv-
en to 40 relapsed patients. Of 40 patients, there were CR in 15 (38%) patients,
PR in 9 (22%) patients and NR in 16 (40%) patients. Splenectomy was per-
formed in 38 patients. Of 38 patients, 22 patients were refractory to the first-
line treatment, and 16 patients who had relapsed and had NR to second course
medical therapy. CR was achieved in 32 (84%) patients, PR in 2 (%5) patients
and NR in 4 (%16) patients. Relapse was observed in 12 (35%) patients of 34
patients responding to splenectomy. Of 12 patients, 2 patients had achieved CR
after steroids treatment and 1 patient had platelet count >30,000/mm3 and no
bleeding, and was followed up without treatment.
Severe thrombocytopenia persisted despite steroids therapy and splenectomy
in 13 patients. Eleven of 13 patients received azathioprine and 2 patients
cyclosporine. Response to azathioprine was seen in 6 patients. Three of 6
patients had platelet count >100,000/mm3, 1 patient platelet count
>50,000/mm3 and 2 patients platelet counts >30,000/mm3. Two of 5 patients
who had no response to azathioprine achieved PR after cyclosporine plus dana-
zole treatment. One of 5 patients had platelet count >30,000/mm3 after ritux-
imab. The other 2 patients died from intracranial bleeding.
One of 2 patients given cyclosporine had response (platelet count
>30,000/mm3), and the other had no response, but, had PR after rituximab.
Summary / Conclusion: This study showed that steroids based treatment and
splenectomy are very effective treatment in ITP patients. Only 13 (%8.6)
patients in our study needed further treatment.

B1916
ATYPICAL PRESENTATION OF UPSHAW-SCHULMAN SYNDROME IN A
PREGNANT PATIENT WITH OMOZYGOUS FOR V LEIDEN MUTATION
V Coccini1*, M Carpenedo1, E Pogliani1, S Ornaghi2, P Vergani2, C Cecchetti1
1Hematology, 2Obstetrics, San Gerardo Hospital of Monza (MI), Monza, Italy

Background: Upshaw-Schulman Syndrome (USS) is a rarely congenital form
of thrombotic thrombocytopenic purpura (TTP) that results from mutations in
ADAMTS13 gene. Pregnancy can be the trigger event for approximately 5-
25% TTP cases (late-onset USS forms or acute acquired TTP).
Aims: During pregnancy TTP may be particularly challenging because of diffi-
cult differential diagnosis with other thrombotic microangiopathies (TMAs), such
as preeclampsia and HELPP syndrome, and its dramatic consequence on the
fetus and its specific therapeutic management.
Methods: ADAMTS13 activity was measured using the residual collagen bind-
ing assay (CBA). The detection limit of the assay is 6%. The inhibitor titer
(BU/ml) was measured using a procedure based on the Bethesda method (val-
ues >1 BU/ml were considered high titer).
Results: We report a case of a 28-year old white pregnant woman, gravida 2
para 0 at 20 weeks of gestation, who presented at our Department for worsen-
ing fatigue in the last week. Two years before she underwent an urgent cesare-
an section at 29 weeks of gestation for an atypical form of HELLP syndrome
with perinatal death of a growth restricted fetus. Thrombophilia evaluation
revealed omozygous for V Leiden mutation. In the actual pregnancy thrombo-
prophylaxis with LMWH was adopted from the late first trimester. At hospital
admission at 20 weeks laboratory data were: Hb 10.7 g/dl, platelets 73 x 109/l,
schystocyte 12/1000 and LDH 265 U/L. Serum haptoglobin levels, DAT, coag-
ulation test, transaminase, creatinine and blood pressure were normal. The
patient was found to have an ADAMTS13 activity of < 6% with the presence of
a weakly positivity for antibodies anti-ADAMTS13, confirmed in two following
samples. She started oral prednisolone. No clinical sign of TTP or fetal com-
promise were noted, whereas platelets slowly decreased. Plasma ex-change
(PEX) was initiated at 24 weeks’ gestation for progressive worsening of labo-
ratory data (Hb 9.5 g/dl, platelets 37 x 109/l, schystocyte 65/1000), obtaining a
prompt increased of platelet count. A cesarean section was performed without
complications at 30 weeks’ gestation, after nine PEXs (Hb 9.3 g/dl, platelets 90
x 109/l) for progressive onset of allergic reactions to the procedures. A female
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neonate of 1440 grams (Apgar score 5) was born in good health condition. After
the delivery, a spontaneous progressive normalization of the blood count of the
patient was observed. LMWH administering was continued for six weeks post-
partum. Nowadays she is in good health condition with a normal blood count.
Repeated analysis of ADAMTS13 confirmed a level < 6% with no antibodies.
We performed mutational analysis of the ADAMTS13 gene and Upshaw-Schul-
man syndrome was diagnosed.
Summary / Conclusion: Diagnosis of TTP can be difficult during pregnancy
for the potential overlap with other TMAs. The clinical manifestation of Upshaw-
Schulman syndrome reported appeared unusual for the weakly positivity of
ADAMTS13 antibodies, probably due to pregnancy-related alteration of the
immunity system. Furthermore, we supposed that the atypical form of HELLP
syndrome reported in her first pregnancy could be a manifestation of the
Upshaw-Schulman Syndrome and its prompt recognition and treatment could
have been able to avoid the perinatal death that had occurred. It is therefore
critical to create a multidisciplinary team involving haematologists, obstetri-
cians, apheresis and genetic counselling physicians to follow patients with
thrombotic microangiopathies (TMAs) and to prevent unnecessary mortality
both of the mother and the baby.

B1917
AN INVESTIGATION OF PLATELET DISORDERS IN PATIENTS WITH SUB-
CLINICAL HYPOTHYROIDISM
S Patiakas1,2*, U Tsiatsiou3, A Kalikali2, C Kanonidou2, K Basilakos3,4, A Niko-
laidou5
1Blood Donation Department of General Hospital of Kastoria, Kastoria, 2Hema-
tological Diagnostic center of Thessaloniki “Hemotest”, Thessaloniki, 3Gener-
al Hospital of katerini, Katerini, 4General Hospital of Thessaloniki
“Theageneion”, 5Hematological Laboratory of University Gneral Hospital of
Thessaloniki “ACHEPA”, Thessaloniki, Greece

Background: To examine the potential platelet disorders in patients with sub-
clinical hypothyroidism (patients with mild rise of thyrotropin-TSH levels and
normal values of FT3 and FT4 hormones), as an effect of the abovementioned
abnormality on the coagulation system and possibly on platelet activity has
been referred, resulting in an elevation of the risk of thromboembolic-cardio-
vascular disease.
Aims: A total of 82 participants were enrolled to our study; of those 37 were
diagnosed with subclinical thypothyroidism (female/male: 24/13, mean age:
45.8) (Group A) and 45 were healthy subjects (female/male: 28/17, age-
matched) (Group B) who consisted the control group.
Methods: In all the participants, the levels of TSH, FT3 and FT4 hormones
were measured with chemiluminescent immunoassay. Whole blood parame-
ters such as platelet count (PLT), mean platelet volume (MPV) and platelet dis-
tribution width (PDW) were determined with the use of automated haematol-
ogy analyser. The statistical analysis of the results (t-test) was performed with
the use of SPSS software.
Results: The results of the performed tests are presented at the table below: 
Table: Average (mean±SD) values of PLT, MPV and PDW parameters in
patients with subclinical hypothyroidism (Group A) and healthy controls (Group
B).

P LT (K/μL) MPV (fL)
PDW (%)
Group A 262±111 10.84±0.82 12.94±1.68
Group B 271±65 10.23±0.41 11.34±2.48
Summary / Conclusion: The results suggest that in patients with subclinical
hypothyroidism, changes in platelet indices confirming the theory of their acti-
vation are observed, as both MPV and PDW values were significantly higher
when compared to the control group (P=0.05). Platelet parameters were not
found to be correlated with thyroid autoantibodies (anti-TPO and anti-TG) in
cases to which the relevant data were available.

B1918
EVALUATION OF AFFECTING FACTORS FOR PLATELET FUNCTION
SCREENING TEST
Y Park1*, H Lim1
1Laboratory medicine, Kwandong University College of Medicine, Goyang,
Korea, Republic Of

Background: Platelet function screening studies using commercial analyzer
are useful and make objective interpretation for the result. With in-vitro meas-
ures, principle of the instrument is that anticoagulated whole blood is flowed
under high shear force through a narrow hole punched out of a membrane
coated with collagen and epinephrine (EPI) or ADP. The combination of bio-
physical shear and chemical stimulation initially promotes platelet adhesion to
the outer edges of the cut membrane, subsequently, platelet-platelet aggrega-
tion leads to full occlusion of the channel, which is recorded as closure time.
However, platelet function screening test using this commercial analyzer can
be affected by hemoglobin level, platelet counts, blood type, venipuncture time,
and so on. Several specimen’s or patient’s factors without these known factors
can also affect. 
Aims: We investigated the influences of erythrocyte sedimentation rate (ESR),
C-reactive protein (CRP), and mean platelet volume (MPV) about EPI result of
platelet function screening test using commercial analyzer.
Methods: Two-hundred seventy-four results among total 874 specimens
requested for platelet function screening test during 1 year were selected for
this evaluation. Patients’ specimens with prolonged prothrombin time or acti-
vated partial thromboplastin time, platelet inhibitor treatment, low hematocrit
(<30%), low platelet count (<70x109/L), and results over maximum closure
time were rejected. 
Results: Means and standard deviations of each variable were 140.79 and
45.49 for EPI, 22.83 and 21.10 for ESR, 2.58 and 4.86 for CRP, and 7.46 and
0.82 for MPV. Significance values of Pearson correlations were 0.254 for EPI
and ESR, 0.001 for EPI and CRP, and 0.33 for EPI and MPV. 
Summary / Conclusion: EPI closure time was affected by MPV and ESR val-
ues. ESR would affect to EPI results more than MPV, because width of MPV
results was lesser than ESR. ESR was considered one of important affecting
factor for EPI closure time with hemoglobin level, platelet counts, blood type,
venipuncture time, platelet inhibitor drugs, and so on. Therefore, whether
increased ESR results should be considered when platelet function screening
test do interpret.

B1919
TREATMENT OF REFRACTORY KASABACH-MERRITT PHENOMENON
WITH SIROLIMUS
C Mcconville1*, c cairns2, k armstrong3, c macartney2
1Haematology, Belfast City Hospital, Belfast Trust, 2Haematology, 3Dermatol-
ogy, Royal Belfast Hospital for Sick Children, Belfast Trust, Belfast, United
Kingdom

Background: Kasabach-Merritt phenomenon (KMP) is a rare disease, usual-
ly in infants, which is characterised by profound thrombocytopenia, haemolyt-
ic microangiopathy, a consumptive coagulopathy and an enlarging vascular
lesion (either a kaposiform haemangioendothelioma (KHE), or a tufted
angioma, or a mixture of both). 
Aims: We report a case of sirolimus successfully treating refractory Kasabach-
Merritt phenomenon. A male infant of a secundigravida was born at term, and
noted to have a large neck mass. Platelet count at birth was 76 x109/L, but fell
to 27 in 72 hours. Coagulation screen was initially normal. MRI and biopsy of
the lesion confirmed the diagnosis of mixed KHE and tufted angioma.
Methods: Treatment, under the supervision of haematology and dermatology,
initially with prednisolone was unsuccessful. During the initial phase of treat-
ment, support with platelets and cryoprecipitate was required, but need less-
ened with the addition of weekly vincristine. Intervention with selective emboli-
sation was required on two occasions within the first year of life. Blood prod-
uct support was only required for procedural intervention after six months of life.
Vincristine frequency varied over a three year period as per clinical need
(platelet count, coagulopathy, myofascial pain and tumour size). 

Results: Decision was made to commence sirolimus as the thrombocytope-
nia became more refractory to vincristine. Dose was titrated slowly. The refrac-
tory thrombocytopenia responded excellently and has normalised since initia-
tion of therapy. 
Summary / Conclusion: There are only a few reported cases of KHE/tufted
angioma with refractory KMP responsive to sirolimus therapy worldwide. mTOR
inhibitors may prove to be a very important and potent treatment modality in
selected cases of refractory Kasabach-Merritt phenomenon.
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B1920
VENOUS THROMBOEMBOLIC EVENTS IN PRIMARY IMMUNE THROMBO-
CYTOPENIA (ITP) PATIENTS AFTER SPLENECTOMY OR DURING THROM-
BOPOIETIN RECEPTOR AGONISTS (TPORA) THERAPY 
I Nichele1*, M Ruggeri1, F Rodeghiero1
1S. Bortolo Hospital, Vicenza, Italy, Vicenza, Italy

Background: Recent epidemiological evidences suggest that chronic ITP
patients could have an higher risk of venous thromboembolism (VTE) in com-
parison to general population.
Between second-line approaches to manage adults with chronic ITP, splenec-
tomy and TPOra, are regarded as the most suitable treatment choices.
Although laparoscopic approach have reduced short- and long- term complica-
tions of splenectomy, VTE may occur. Equally, occurrence of VTE was demon-
strated in registrative and extend trials with TPOra, raising the question on the
potential thrombophilic risk of these new agents. No direct comparisons
between splenectomy and TPOra are available in clinical trials. 
Aims: A retrospective, monocentric study was carried out to evaluate the rate
of VTE in ITP patients after splenectomy and during treatment with TPOra.

Methods: We retrospectively evaluated 37 ITP patients who underwent
splenectomy (20 patients) or TPOra (17 patients) between 2008 and 2012 at
our Institution.
Among splenectomized patients, 8 (40%) were male and 12 (60%) female, with
a median age at diagnosis of 40 years (11-68) and a median age at splencto-
my of 45 years (16-78). At splenectomy,14 (70%) patients had a chronic ITP, 5
(25%) a persistent ITP and 1 (5%) patient a newly diagnosed ITP. Median time
from diagnosis to splenectomy was 19 months (1-250). Laparoscopy approach
was used in all patients.
Among TPOra-treated patients, 6 (35%) were male and 11 female (65%), with
a median age at diagnosis of 58 years (11-86) and a median age at the start of
TPOra treatment of 64 years (28-89). 5 patients received TPOra because of
refractory, splenectomized ITP, while 12 patients were in chronic or persistent
phase and not suitable for splenectomy. Median time from diagnosisto TPOra
therapy was 84 months (5-246).
The median observation time was 15 months in both groups (range 1-59 and
3-45 respectively). 
Results: Two thromboembolic events were recorded in the splenectomized
group (cumulative incidence 10%). A splanchnic vein thrombosis (SPT),
occurred in a 38-years old male with persistent ITP, while a VTE (pulmonary
embolism and deep vein thrombosis at leg) occurred in a 70-years-old female
with chronic ITP. Both events occurred after few days from splenectomy, despite
peri-surgery thromboprophylaxis with low molecular weight heparin (LMWH).
Both patients were treated with full dose of LMWH (for one month then with war-
farin for 12 months because of complete remission of ITP in the first case; for
4 months. with suspensions due to relapse of ITP in the second case).
Among TPOra-treated patients, two SPT was recorded (cumulative incidence
11.7%). The events occurred in a 55-years-old female with refractory ITP and
in 62-years-old female with chronic ITP, after one month and two years from the
beginning of TPOra, respectively. TPOra was interrupted and LMWH started in
both cases. In the first case LMWH was temporary interrupted for relapse of ITP,
treated with immunoglobulins; in the second patient LMWH was definitively
stopped 4-months-later for relapse of thrombocytopenia, refractory to specific
therapies; a diagnosis of criptogenetic cirrhosis was made. 
Summary / Conclusion: In this small, retrospective study, a similar cumula-
tive incidence of VTE, in a same follow-up period, was observed in two group
of chronic ITP patients after splenectomy and during TPOra treatment; 3/4 VTE
were SVT, an event quite rare in ITP. In a patient a known risk factor for SVT
(hepatic cirrhosis) was diagnosed. However, in absence of a well-designed
randomized clinical is not possible to evaluate any difference in thrombogenic
risk of splenectomy and TPOra therapy.

B1921
PERSISTENT REMISSION OF CHRONIC IMMUNE THROMBOCYTOPENIA
AFTER ROMIPLOSTIM DISCONTINUATION
C Biagiotti1*, V Carrai1, R Alterini1, L Rigacci1, A Bosi1
1Hematology, Careggi Hospital, Florence, Italy

Background: Primary immune thrombocytopenia (ITP) is an immune-mediat-
ed condition characterized by isolated thrombocytopenia, with peripheral blood
platelet count of < 100x 109/L in the absence of an identifiable underlying cause
of thrombocytopenia. Increased platelet destruction by antiplateled autoantibod-
ies plays a key role in the pathogenesis and may also impair megakaryocyte
platelet production; thrombopoietin levels are normal or only slightly elevated
in patients with ITP, suggesting that the lack of compensatory stimulation of
megakaryocytes may contribute to impaired platelet production. Clinical stud-
ies in patients with ITP demonstrated that thrombopoietin (TPO) mimetics
increase platelet production and can outpace platelet destruction. Romiplostim
is a Fc-peptide fusion protein (peptibody) that has been shown to produce a
dose-dependent increase in platelet counts in individuals and improve platelet
counts during both short- and long-term use in patients with chronic ITP. TPO-
receptor agonists are currently used for patients at risk of bleeding, who relapse

after splenectomy or who have a contraindication to splenectomy and who
have already failed at least one other therapy. As far as we know an interrup-
tion of treatment with TPO mimetics’ is not feasible. In our study we evaluated
the feasibility of stopping treatment with Romiplostim.
Aims: In our study we evaluated the feasibility of stopping treatment with Romi-
plostim.
Methods: We evaluated treatment course with Romiplostim in 27 patients with
chronic ITP referred to our institution between 2008 and 2013. Diagnosis of ITP
was made according to established guidelines. Median age was 72 years (range
52-93 years), 13 were male and 14 female. Prior starting treatment with TPO
mimetic, all patients demonstrated severe ITP and platelet counts were below
20 × 109/μl. Romiplostim was started at 1 μg/kg per week and the dose was
adjusted to a maximum of 10 μg/kg per week to reach a target platelet-count
range of 50-250 × 109/L. 
Results: At the last follow-up, 22 patients (81%) showed a clinical benefit con-
sisting in achieving a platelet count ≥ 50 × 109/L. 4 of 27 (15%) patients were
able to maintain a stable platelet response when Romiplostim was stopped. Two
patients with a stable platelet count > 250 x 109/L discontinued Romiplostim
without no dose reduction. At time of interruption one patient was currently
treated with 1 μg/kg and the other one with 3 μg/kg per week. With a follow up
of 17 and 3 months respectively, they are still off-treatment. 2 patients discon-
tinued treatment after a progressive dose reduction and they showed a stable
platelet count > 100 x 109/L at 22 and 8 months of follow-up respectively.
Summary / Conclusion: In our limited experience we were able to discontin-
ue Romiplostim in selected patients observing stable platelet counts > 100 ×
109/μl during the period of observation. Romiplostim seems a very promising
therapy for the treatment of refractory forms of ITP; further investigations and
specific clinical trials are warranted to explore the feasibility of stopping treat-
ment . 

B1922
A CASE OF MYH9 DISORDER WITH KIDNEY DYSFUNCTION SUCCESS-
FULLY TREATED BY ELTROMBOPAG FOR THE INHERITED THROMBO-
CYTOPENIA
E Tanaka1*, N Kinugawa1, S Kunishima2
1Hematology, Shonann Kamakura General Hospital, Kamakura, 2Advanced
Dignosis,, Clinical Research center, National Hospital Organization Nagoya
Medical Center, Nagoya, Japan

Background: MYH9 disorder is one of the most frequent inherited forms of
thrombocytopenia. It is transmitted in an autosomal dominant fashion and
derives from mutation of MYH9, the gene for the heavy chain of non-muscle
myosin IIA (NMMHC-IIA). Patients present with congenital macrothrombocy-
topenia with mild bleeding tendency and may develop kidney dysfunction, deaf-
ness and cataracts in later life. Here we present a male patient diagnosed as
MYH9 disorder with the manifestation of kidney dysfunction nine years after the
recognition of macrothrombocytes in the peripheral blood smear. His platelet
count normalized with Eltrombopag therapy. We confirmed his MYH9 disorder
by using immunofluorescence staining with anti-NMMHC-IIA localization and
genetic analysis MYH9 using PCR and direct DNA sequencing.
Aims: A 58 year-old male patient was transferred because of progressive wors-
ening of kidney function and hypertension (HT). At the initial visit to our hospi-
tal, urinalysis showed protein 3+, and hematiuria.2+. Serum creatinine and
BUN were elevated 1.91mg/dl and 22.5 mg/dl, respectively. He had a histo-
ry of diabetes mellitus (DM) and HT for 10 years and had been well controlled.
From 7 months before presentation, his blood pressure became uncontrolled
with an associate increasing level of serum creatinine. Renal biopsy had been
planned, but it was postponed by his low platelet count as 22,000/μl. Past med-
ical history revealed that he had large platelets in the peripheral blood smear
9 years previously. Bone marrow aspirate revealed normocellular marrow, and
megakaryocytic hyperplasia, which is compatible with the diagnosis of idio-
pathic thrombocytopenia (ITP).
Methods: The patient was treated by prednisolone for ITP but his glycaemia
control worsened. Reduced dose of prednisolone with Eletrombopag restarted
and the platelet count increased to 138,000 /μl which was sufficient for perform-
ing a renal biopsy. This was performed 8 months after his initial visit, when the
serum creatinine level was 2.7mg/dl. At that time his daughter was referred to
the hematology department because of asymptomatic thrombocytopenia dur-
ing surveillance check-up for her pregnancy. Her peripheral blood smear stained
with May-Giemsa, which confirmed the presence of large platelets and granu-
locyte inclusion bodies that resemble DÖhle-like bodies which suggested the
diagnosis of May-Hegglin anomaly. Additional medical history from his sister
was revealed the diagnosis of May-Hegglin anomaly (data are not available).
To further characterize this, we analyzed his blood sample with  immunofluo-
rescence staining against anti-NMMHC-IIA localization in granulocytes and
direct DNA sequencing of MYH9, after informed consent for genetic analy-
sis was obtained from the patient.
Results: The findings of light microscopy revealed destruction of one third of
the kidney gromeruli and the mesangial cell proliferation. His kidney function
deteriorated progressively and at the age of 59 years he was diagnosed as
chronic kidney disease stage 4 in association to sensorineural hearing loss. 
Immunofluorescence analysis showed abnormal NMMHC-IIA accumulation.
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Direct sequencing analysis of the MYH9 gene revealed a heterozygous E 1841
mutation.
Summary / Conclusion: The term May-Hegglin Anomaly, encompasses four
autosomal-dominant thrombocytopenias that were previously described as dis-
tinct disorders into four categories, namely the May-Hegglin Anomaly, Sebas-
tian, Fechtner and Epstein syndromes. However, they are not distinct entities,
but represent a variable expression of a single illness. Although the variable
expressions of the immunofluorescence test for NMMHC-IIA distribution with-
in the granulocyte are detected, these four categories are all derived from
mutations of the MYH9 gene. Regarding the genotype-phenotype correlation,
the MYH9 disorder with E 1841K amino acid mutation generally shows a mild
to intermediate risk of developing renal impairment. In our case, the onset of
renal impairment was relatively late, in his sixth decades, but the progression
of dysfunction was very rapid.
It is necessary to maintain high surveillance in order to recognize cases to
therefore investigate the genotype-phenotype correlation in the MYH9 disor-
der.

B1923
THE EFFECTIVNES AND SAFETY OF THE THROMOPOETIN(TPO) RESEP-
TOR AGONISTS IN THE TREATMENT OF ADULTS WITH CHRONIC
IMMUNE THROMBOCYTOPENIA(ITP) REFRACTORY TO OTHER TREAT-
MENTS
K Abdulkadyrov1*, I Zotova1
1Clinical department of hematology, Russian Research Institute of hematology
and transfusiology, Saint-Petersburg, Russian Federation

Background: ITP is an acquired autoimmune disorder characterized by low
platelet counts (increased platelet destruction and suboptimal platelet produc-
tion) and an increased risk of bleeding. The goal of treatment is to eliminate
symptoms of bleeding, and to maintain a platelet count ≥50 x 109/L. Initial ther-
apy consists of corticosteroids or intravenous immunoglobulin (IVIg). For most
children, ITP is a self-limiting disease; however, for some children and most
adults, thrombocytopenia can become chronic. Patients with chronic refracto-
ry ITP (CRITP) might undergo splenectomy. Adults with ITP fail to respond to
conventional therapies in almost 30% of cases, developing CRITP. Newer ther-
apies for ITP include rituximab and TPO receptor agonists. Rituximab is a use-
ful second-line therapy and may be splenectomy-sparing. TPO agonists have
demonstrated large treatment effects in many randomized studies with respect
to increasing platelet levels. In 2008, the FDA approved the use of two new TPO
mimetic agents, romiplostim and eltrombopag. Both medications are registered
in Russian Federation.
Aims: To evaluate the efficacy and safety of romiplostim in adult CRITP patients
from a single institution.
Methods: Adult patients (n=27) were prospectively treated with romiplostim.
25/27 (93%) patients were women and had a mean age of 53 years (range, 30
– 71), with a median time from their initial diagnosis being 13 years (range, 1.5
– 47). All the patients entered into the study had insufficient response to pre-
vious therapies. The most common first-line treatments were corticosteroids
and IVIg (17 patients, 63%), 10 patients (37%) were treated with second-line
therapies including splenectomy (4 patients). Six patients (22%) were receiv-
ing concurrent corticosteroid therapy (prednisolone with daily dose ranged from
5 to 30 mg) at the start of romiplostim. Baseline platelet count was 18x109/L
(range, 1–47х109/L). Romiplostim was administered as a subcutaneous injec-
tion weekly. The initial dose was 1 mcg/kg/wk, with adjustments up to 10
mcg/kg/wk to maintain platelet counts ≥50x109/L. The primary end point was
a durable platelet response (≥50x109/L). Response was classified as sustained
(SR) when it was stable for a minimum of 6 months. No other immunosuppres-
sive drugs were used. 
Results: The median duration of romiplostim therapy was 25 weeks (range, 4
to 118). The median dose of romiplostim used during SR was 3.9 microg/kg/wk.
A durable and sustained platelet response (≥50x109/L) wasachieved in 24/27
patients (89%) after four weeks of treatment. The platelet response is seen to
be between 50 and 470x109/L. Symptoms of bleeding were eliminated in all the
patients (in whom a SR and even less than SR was achieved). Prednisolone
was successfully tampered in 4/6 patients in 4 – 17 weeks from initiation of romi-
plostim. The most common adverse events were not severe: ecchymosis at the
injection sites (30%), headache (20%), arthralgia (10%), and skin rash (5%).
Serious adverse events were not registered. 
Summary / Conclusion: Romiplostim administration has been associated with
a durable platelet response in patients with CRITP. Romiplostim has been
found to be well tolerated. Overall SR achieved was high, long term, and with
no risk of severe adverse events. In conclusion, romiplostim therapy is effec-
tive and safe in adult patients with CRITP. No other illnesses have been record-
ed in this group of patients during the ongoing follow-up period.

B1924
REFRACTORY CYCLIC THROMBOCYTOPENIA
S Ahmed1*, J Quinn1, P Murphy1, P Thornton1
1Haematology, Beaumont Hospital, Dublin, Ireland

Background: Cyclic thrombocytopenia (CTP) is a rare disorder of regularly
oscillating platelet count and variable bleeding tendencies. Possible aetiologies
include immune platelet destruction, insufficient platelet production, hormonal
disturbance and T cell clonal disease.
Aims: We report a case of CTP refractory to multiple modalities of treatment
that include corticosteroids, rituximab, Intravenous immunoglobulins (IVIG),
anti D, cyclophosphamide, cyclosporine, azathioprine and romiplostim. We
reviewed 53 cases of CTP reported in the literature to highlight the character-
istics of this under reported disease.
Methods: The patient was 21 -year- old Caucasian lady, presented with exces-
sive bruising, heavy menstrual periods and isolated low platelet count. She
was diagnosed with Idiopathic thrombocytopenic purpura (ITP). Over the fol-
lowing three years she failed multiple modalities of ITP treatments including cor-
ticosteroids, rituximab, Intravenous immunoglobulins (IVIG), anti D, cyclophos-
phamide, cyclosporine and azathioprine. Consequently she had a bone mar-
row aspiration and trephine biopsy that showed absence of megakaryocytes.
It was noticed that the patient has marked oscillation of platelet count between
1700 x 109/L and 0 in 5 week’s cycles. When the platelet count fall the patient
develops severe bleeding that requires treatment with platelet transfusion and
pulses of recombinant factor VIIa (NovoSeven). The diagnosis of CTP was
made and the patient received treatment with danazol, eltrombopag and then
romiplostim without response.
Results: Patients with CTP present with symptomatic thrombocytopenia and
frequently misdiagnosed as ITP. Platelet count fluctuates in cycles ranged
between 1 week and 10 weeks and the average cycle is 4 weeks. Platelets fluc-
tuate between a nadir that can reach zero and a peak that can exceed the nor-
mal limit of platelet count and the maximum reported platelet count was 2300
X109/l. CTP is more common in females with a female: male ratio of 3:1 and
more common in Japanese. The age at diagnosis varies from infants to patients
at their 80s. The mean age at diagnosis is 40 years. Not like ITP, the bone mar-
row in CTP shows absent or low megakaryocytes during the nadir phase of the
cycle and normal or increased megakaryocytes during the thrombocytosis
phase. There were several reports of isolated associations including Sjögren
syndrome, LGL Leukaemia, H.Pylori, polycythemia vera and Clonal T cell. Con-
clusion: Most patients with CTP including our case fail to respond to conven-
tional ITP treatments; nevertheless few reported cases responded to
cyclosporine, corticosteroids, IVIG, azathioprine, low dose hormonal contracep-
tion and romiplostim. There is a reported case of CTP improved after H.Pylori
eradication and there are also reports of spontaneous recovery.
Summary / Conclusion: Cyclic thrombocytopenia is an underreported cause
for thrombocytopenia and need to be considered in the differential diagnosis
of ITP. We report a case of CTP refractory to multiple modalities of treatment
which highlights the need for better understanding of the disease and more
effective treatments.

B1926
THROMBOCYTOPENIA DURING LONG-TERM LOW-MOLECULAR-
WEIGHT HEPARINS (LMWH) FOR CANCER-ASSOCIATED VENOUS
THROMBOEMBOLISM (VTE): TROPIQUE, A PROSPECTIVE, MULTICEN-
TER, OBSERVATIONAL STUDY 
F Cajfinger1*, D Bancel2
1Hospital de la Salpetriere, 75013 Paris, 2Saint Louis Hospital, 75010 Paris,
France

Background: Long-term treatment with LMWH is the recommended standard
for treatment of venous thromboembolism (VTE) in cancer patients [1]. LMWH
are known to be associated with the occurrence of thrombocytopenia. Howev-
er, malignancy by itself, chemotherapy and radiotherapy increase the risk of
thrombocytopenia in patients with cancer. Few prospective data are available
on thrombocytopenia during long-term prescription of curative doses of LMWH
in patients with cancer in real clinical practice
Aims: The study aims at documenting the prescription and use of curative
doses of LMWH in patients with cancer in routine clinical practice. Clinical out-
comes such as VTE recurrence, bleeding and thrombocytopenia will be record-
ed. Also, the study will assess whether the occurrence of thrombocytopenia
may result in treatment discontinuation.
Methods: This is an ongoing prospective, observational, multicenter study in
cancer patients with symptomatic VTE and an indication for treatment with
LMWH for at least 6 months. Adult patients, aged 18 years or more, willing to
participate, with diagnosed malignancy and recent symptomatic VTE in whom
a treatment with LMWH has been initiated within less than 7 days, are consec-
utively included in the study. Patients already treated with LMWH for more than
7 days or with a contra-indication to LMWH are not eligible to participate. Main
study outcome measures include VTE recurrence, bleeding, thrombocytope-
nia and adherence to recommended standards [1]. Assuming a normal patient
distribution and the unfavorable hypothesis that only 50% of patients are treat-
ed according to the national recommendations, 384 patients are needed to
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obtain conclusive results with a precision of 5% and a risk error of 5%. Inci-
dences of 7% of VTE recurrence and 6% of major bleeding are expected. A total
of 400 patients are therefore planned to be included in the study.
As of end of February 2013, 70 sites were activated and 136 patients were
enrolled. Completion of enrollment is expected by June 2013.
Results: The results obtained from this study will add significantly to the knowl-
edge regarding the long-term treatment safety of LMWH to prevent recurrent
cancer-associated VTE in real clinical practice and will document whether
thrombocytopenia influences treatment management.
Summary / Conclusion: Important prospective safety data on the long-term
management of cancer patients with symptomatic VTE will be generated, and
analyses of clinical parameters will add important information that may help to
further tailor therapy and improve compliance with established recommenda-
tions.
[1] Farge et al. International clinical practice guidelines for the treatment and
prophylaxis of venous thromboembolism in patients with cancer. J Thromb
Haemost. 2013 Jan;11(1):56-70.

B1927
SLOW “DELAYING AND TAPERING” ROMIPLOSTIM ADMINISTRATION
COULD ALLOW ITS DEFINITIVE SUSPENSION AND STABLE COMPLETE
REMISSION IN PRIMARY IMMUNE THROMBOCYTOPENIA (ITP) PATIENTS
M Carpenedo1*, V Coccini1, M Fedele1, E Pogliani1
1Hematology and Transplantation Unit, A.O San Gerardo di Monza and Univer-
sity of Milan Bicocca, Italy, Monza, Italy

Background: Various lines of evidence indicate that Primary Immune Throm-
bocytopenia (ITP) is due to impaired thrombopoiesis in addition to the tradition-
ally recognized autoantibody-mediated mechanism of platelet destruction.
Thrombopoietin-receptor (TPO-r) agonist have demonstrated to be effective in
ITP patients, given the high rate of sustained response while on long-term treat-
ment.
Aims: We report 8 cases of patients treated with the TPO-r agonist romiplostim
(R) for ITP unresponsive to different lines of therapy, that achieved a complete
response while on-treatment, that have subsequently undergone a “delaying &
tapering” (D&T) phase of R administration to ascertain if definitive suspension
of the drug could be possible without relapse.
Methods: A retrospective observation of a single institution case series of ITP
patients treated with R between Jan 2010 and Jan 2013 was performed.

+

Results: Ten women and six men have been treated with first line steroid and
IVIG and second or third line treatment (4 with azathioprine, 4 cyclosporin, 4
splenectomy, 2 rituximab) and considered non responders, so they started R
administration. Eight patients (4 women and 4 men) received R for a mean of
42,6 weeks (11 to 101) and they all experienced a complete response (plt >100
x 109/L). Instead of continuing the scheduled weekly administration as indicat-
ed by the manufacturer, under strict weekly lab check, we started to delay of 7
days the expected dose. Additional weeks of delay were given if the platelet
count remained > 50 x 109/l. In four out of eight patients we observed a drop
of the platelet count under 50 x 109/lt without any bleeding and we resumed R
treatment once at the same last given dose, then we tapered the dose of 1
mcg/kg the week after and so on until we stopped the treatment, and we
observed a spontaneous rising of the platelet count to a normal value in all four
patients. The other 4 patients showed a good stability during the “delaying peri-
od” of R treatment, and they did not need to resume the drug administration
because their platelet remained normal. Eight patients were not considered for
D&T procedure because of the following reasons: One woman was treated
with R until platelet count rose and than splenectomy was performed with com-
plete response achieved. One patient developed antibody against R: she lost
the response after 48 weeks of ongoing treatment with sudden platelet drop and

she was treated with rituximab that allowed a new complete response until
now. One patient while on R treatment (14 months) experienced an acute
myocardial infarction when platelet count was 89 x 109/L. A percutaneous trans-
luminal coronary angioplasty was performed, and a bare metal stent was
placed. R was suspended and we started rituximab when platelet count
dropped, until we reached a safe platelet count for aspirin treatment. One patient
is on chronic TPO-r ongoing treatment and her platelet count shows a complete
dependence to R. One patient refused to continue R as chronic therapy
because of a fluctuating response. Three other patients are currently under
weekly R administration since few weeks now, with unstable response.
Summary / Conclusion: TPO-R Romiplostim is a handy treatment for ITP
patients in different phases of the disease. A cautious attemp of “delay and
tapering” of R administration in well stabilized responders could help to recog-
nize patients potentially cured by the drug, that can be safely weaned from it
and left without any therapy and a normal platelet count. Nonetheless attention
has to be paid for possible adverse events.

B1928
SUCCESSFUL TREATMENT WITH THE TPO AGONIST ROMIPLOSTIM OF
A YOUNG PATIENT WITH MYH9 RELATED THROMBOCYTOPENIA 
L Simeone1*, F Chiurazzi1, V Russo1, C Candido1, F Pane1
1Hematology, University “Federico II” Naples, Italy, Naples, Italy

Background: MYH9 related platelet disorders are rare autosomal dominant
syndromes characterized by macrothrombocytopenia with leukocyte inclusion
bodies associated with mutations in MYH9, the gene for the nonmuscle myosin
heavy chain IIA. Platelet transfusion is currently the primary medical treatment
to improve hemostasis in symptomatic patients.
Aims: To evaluate the increase of platelet count in a patient with a severe
thrombocytopenia associated with MYH9 mutations (MYH9-related disease)
treated with Romiplostim, a parenteral thrombopoietin mimetics.
Methods: a 39 years old female with symptomatic MYH9 related thrombocy-
topenia diagnosed at the age of 37 with indirect immunofluorescence and then
molecular analysis of MYH9 gene. Platelet count before starting was 11x109/L
(range 7- 23) with WHO grading of bleeding severity 2. She was treated with
romiplostim once weekly by subcutaneous injection.
Results: romiplostim treatment was commenced at a starting dose of 1 mcg/kg,
as recommended, by weekly subcutaneous injection performed in our out-
patient department. The weekly dose was stepwise increased by 1 mcg/kg dur-
ing the second and third week to improve platelets. At the beginning of the
fourth week platelet count exceeded 50x109/L and Romiplostim treatment were
continued at the dose of 3 µg/kg. Persistent platelet increase during the follow-
ing weeks with disappearance of the bleeding manifestations allowed the pro-
gressive reduction of steroids. Romiplostim was well tolerated. The patient
started home self injection during the fourth week. On sixty week the platelet
count was 96x109/L, WHO grading of bleeding severity was 0.fl.  Balduini et al.
(Blood 2010) reported their experience on oral thrombopoietin mimetics of
twelve adult patients with MYH9-RD with significative response on most, but not
all patients (major responses were obtained in 8 patients, minor responses in
3. One patient did not respond).
Summary / Conclusion: At our knowledge, this could be the first case of MYH9
related platelet disorders treated with parenteral thrombopoietin mimetics
(Romiplostim). Although performed on a single case, our experience suggest
potential efficacy of such a treatment in this rare patients, thus offering new
openings in the treatment of inherited thrombocytopenias both in chronic treat-
ment and as preparation to surgical operations.

B1929
A COMPARATIVE STUDY OF NEW PLATELET INDICES IN PATIENTS WITH
IRON DEFICIENCY AND HOMOZYGOUS OR HETEROZYGOUS SICKLE
CELL DISEASE
A Nikolaidou1*, S Patiakas2,3, U Tsiatsiou4, C Kanonidou2, K Megalou5
1Hematological Laboratory of University Gneral Hospital of Thessaloniki
“ACHEPA”, 2Hematological Diagnostic center of Thessaloniki “Hemotest”, Thes-
saloniki, 3Blood Donation Department of General Hospital of Kastoria, Kasto-
ria, 4General Hospital of katerini, Katerini, 5General Hospital of Serres, Serres,
Greece

Background: The determination of platelet parameters, such as mean platelet
volume (MPV), platelet distribution width (PDW), plateletcrit (PCT) and imma-
ture platelet fraction (IMF), is provided easily by modern automated hematolog-
ic analyzers as a component of complete blood count, facilitating their further
evaluation in patients with hematopoietic disorders.
Aims: The aim of the study to examine these platelet indices in patients with
sickle cell disease and in those with iron deficiency anemia.
Methods: A retrospective study of 15 heterozygous (8 females, 7 males), 88
homozygous (52 females, 36 males) for sickle cell disease subjects and 47 iron
deficient patients (29 females, 18 males) was conducted. Data were recorded
and analyzed using Student’s t test and Pearson’s correlation test. P values
<0.05 were considered as statistically significant.
Results: The participants were matched for age and gender. The mean PCT
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value was 0,2611±0,121% in heterozygous, 0,4153±0,1198% in homozygous
individuals and 0,2950±0,12203% in iron-deficient ones. PCT value was found
to be significantly higher in homozygous patients when compared to the het-
erozygous (P<0,001) and sideropenic participants (P<0,001). IPF values were
positively correlated with MPV (r=0,682, P<0,001) and PDW (r=0,759, P<0,001)
in homozygous patients. A similar correlation was observed in subjects with iron
deficiency [(r=0,694, P<0,001) and (r=0,739, P<0,001) respectively].
Summary / Conclusion: The study indicates that PCT levels were significant-
ly higher in patients homozygous for sickle cell anemia than in heterozygous
and iron-deficient ones. Regarding the relationships between the various
platelet parameters, IPF was found to be positively correlated with MPV and
PDV indices not only in homozygous sickle cell disease but in iron deficiency
anemia as well.

B1930
COMPARISON OF MANUAL AND AUTOMATED PLATELET COUNTS IN
THROMBOCYTOPENIA
D Gunawardena1*, D Gunaratne2, G Vidyaratne2
1Heamatology, 2Allied Health Sciences, University of Sri Jayawardenapura,
Colombo, Sri Lanka

Background: Reliable platelet count is of prime importance in clinical manage-
ment of thrombocytopenia where platelet transfusion, splenectomy, therapeu-
tic or any appropriate intervention is concerned. Still most of the methods which
accurately estimate the number of platelets remain at research or highly spe-
cialized laboratory set up. Automated analyzer count is based on impedance
and optical technology whereas the manual chamber count method is based
on phase contrast and naked eye observation. Results of the automated counts
especially in severe thrombocytopenia seem to be uncertain and less reliable.
Aims: Determine how reliable the platelet count is in automated analyzer
reports in thrombocytopenia, and how it compares with manual assessment of
the platelet count.
Methods: In this research, a descriptive cross sectional study was carried out
at the study setting of haematology clinic at Colombo South Teaching Hospi-
tal on 83 samples from patients with thrombocytopenia to determine the differ-
ences between the automated analyzer method and manual chamber count
method especially in severe thrombocytopenia. Data record sheets were ana-
lyzed and stratified into two strata as moderate thrombocytopenia
(<=150,000–50,000/mm3) and severe thrombocytopenia (<=50,000/mm3).
Pearson Correlation and Levels of Agreement were carried out at each stra-
tum according to the Bland and Altman comparison method.
Results: Pearson Correlations(R) was 0.897 as a whole and 0.78 at moder-
ate thrombocytopenia where as it was low as 0.60 at severe thrombocytope-
nia. There was a tendency of around 20,000/mm3 deviation of automated
counts from the true count at moderate thrombocytopenia and that was
13,000/mm3 at severe thrombocytopenia.
Summary / Conclusion: Pearson correlation was satisfactory and the levels
of agreement were clinically acceptable at moderate thrombocytopenia. Both
correlation and levels of agreement at severe thrombocytopenia were signifi-
cantly beyond the clinically acceptable levels.

B1931
SAME DIAGNOSIS, DIFFERENT PROBLEMS, VARIABLE CLINICAL
PROGRESS: IMPRESSIONS RELATING TO ELTROMBOPAG TREATMENT
WITH 4 CASES
F Sahin1*, M Comert1, G Saydam1
1Haematology, Ege University, School of Medicine, Izmir, Turkey

Background: Eltrombopag treatment is indicated in chronic immune trombo-
cytopenia (ITP) which is resistance or unresponsible to steroids or immunosup-
pressive treatments. In spite of the illness and the drug name is same, clinical
progress and response to treatment is variable in every patient. In this abstract
we present 4 chronic ITP cases who were unresponsible to steroid and
immunosuppressive treatments and also each of these cases has different
clinical progress and also have different kinds of problems . 
Aims: To introduce the variable clinical progress and different problems of
eltrombopag treatment
Methods: Case 1: Fifty-six year-old female was diagnosed as ITP at 2006. She
was unresponsible to steroid, immunosupressive and azathiopurine treatments.
Splenectomy was not performed because of reluctancy of patient and conflict
of surgeon due to 300-1000 µL thrombocyte levels. The patients thrombocyte
level was under 1000/µL when her nose bleeding was started. After these
bleedings 50 mg/day eltrombopag treatment was started at September 2011.
After two weeks of follow up process, patients thrombocyte levels was still low
(1000-2000/ µL) and we increased the eltrombopag dose to 75 mg/day. Patients
bleedings was stopped when her thrombocyte level increased to 10-15.000/ µL.
The patients is still being followed with the same thrombocyte levels and 75
mg/day eltrombopag treatment without bleedings. Case 2: Thirty-three year-old
female patient was diagnosed as ITP at 1987. Splenectomy was performed
after five months from the diagnosis because of unresponsibility to steroid treat-
ment. Accesory splenectomy was also performed 7 months later. Steroid,

cyclophosphamide and azothiopurine treatment was given to the patient who
was also unresponsible to splenectomy. Immunosupressive treatments was
stopped at 2010 because of low thrombocyte levels (10.000/ µL). Rituximab
treatment was started with the approval of the ministry of health. A partial
response was achieved and the patient was followed without treatment. 50
mg/day eltrombopag treatment was started when the patient’s thrombocyte
level was 12.000/ µL at August 2012. Thrombocyte level was increased to
360.000/ µL in first week. The patient is still being followed in our clinic with the
same treatment. Case:3 Forty-nine year-old female patient was diagnose as
ITP at 2006. Splenectomy was performed at 2007 because of unresponsibili-
ty to steroid treatment. Azothiopurine treatment was given to the patient who
was also unresponsible to splenectomy. Accesory spleen was detected at 2011
but the patient did not accept the surgery. 50 mg/day eltrombopag treatment
was started at January 2012 when the thrombocyte level was 15.200/ µL. One
month later thrombocyte level was 117.000/ µL but it was reduced to 15.000/µL
in the second month. Because of that patient’s diet and additional drug treat-
ments was questioned. It was noticed that the patient was using oral calcium
because of osteopenia. Her diet was changed and eltrombopag treatment was
continued. Thrombocyte level was increased to 120.000/µL. The patient is still
being followed in our clinic with the same treatment. Case 4: Forty-four years
old male patient was diagnosed as ITP at 2011. Splenectomy was performed
because of fail of response to steroid treatment. IVIG and vincristine treat-
ments was given but thrombocyte levels was still low. 50 mg/day eltrombopag
was started when the thrombocyte was 14.500/µL. Thrombocytes was still low
and the dose of eltrombopag was increased to 75 mg/day. Follow of process
cervical lymphadenopathy was detected and excisional biopsy was performed.
Diffuse large B cell lymphoma was reported. Eltrombopag treatment was
stopped and R-CHOP treatment was given. Thrombocyte level was > 100.000
/µL in the tenth day of the R-CHOP treatment. 
Results: We presented 4 cases with different clinical progress and different
problems.
Summary / Conclusion: In international guidelines, the response criteria for
cronic ITP treatment of thrombocyte level criteria is defined under 5000/µL. But
the resistant cases like our firs case, occurance of bleeding is more important
than the guideline numbers. furthermore, 2500% at thrombocyte level was still
under 5000/µL, should poıint that patient is unresponsible to eltrombopag treat-
ment according to guidelines. But the ending of the bleedings directly means
that the patient is well responded to the treatment. So when we are looking for
references from guidelines, we should remember the word ‘there is no illness,
there is patient’ and the response criteria to the treatment should be individu-
alized. If response fails to the eltrombopag treatment occurs, diet and addition-
al drug usage of the patient should be questioned. As in our third case, calci-
um usage and excessive calcium diet seems to cause response fail to eltrom-
bopag. Unexpected decreases of thrombocyte levels from formely well
responded patients, should be questioned about diet and additional drug usage
again. Although not initially identified in chronic ITP,it should be noted that
malignant disease may occur in the follow-up process like our fourth case.
The impression which we get from our four cases is that different problems and
different clinical progress can be seen with the same diagnoses and same
medicine usage. 

B1932
PSEUDOTHROMBOCYTOPENIA ASSOCIATED WITH GRAVES’ DISEASE
E Beyan1, D Ertugrul1, M Dagdeviren1, C Beyan2*
1Department of Internal Medicine, Kecioren Training and Research Hospital,
2Department of Hematology, Gulhane Military Medical Academy, Ankara,
Turkey

Background: The association between hyperthyroidism and thrombocytope-
nia was described firstly in 1931. The shortened platelet life span, increased
reticuloendothelial phagocytic activity, immune thrombocytopenia related to
thyroid autoantibodies, genetic predisposition to the concurrence of immune
thrombocytopenia and hyperthyroidism are most commonly reported mecha-
nisms. Pseudothrombocytopenia (PTP) is a condition caused by anti-platelet
antibodies in which agglutination of platelets in the complete blood count tube
leads to incorrectly low platelet counts. It should be considered first in patients
with low platelet counts without a bleeding diathesis. This phenomenon could
be observed in healthy subjects, but it could also accompany certain diseases.
The incidence is 0.09–0.21%. Misdiagnosis of PTP as true thrombocytopenia
leads to unnecessary laboratory tests and unwarranted exposure to transfusion
and related complications. Graves’ disease, an autoimmune disease charac-
terized by antibodies against the thyroid stimulating hormone (TSH) receptor,
is the most common cause of hyperthyroidism. Graves’ disease may be asso-
ciated with autoimmune hematological disorders such as immune thrombocy-
topenic purpura. Association of PTP with Graves’ disease was reported in only
one case and the course of PTP was not defined in this paper.
Aims: A case with PTP associated with Graves’ disease was presented in this
report. After clinical healing and normalization of thyroid stimulating
immunoglobulin, PTP was resolved completely.
Methods: A 27 year old woman admitted with palpitation, sweating and weight
loss complaints. These complaints have started since six months. She had
weight loss of 3 kg in spite of good appetite in this period. She had no fever or
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diarrhea. Body temperature was 37.2 °C, arterial blood pressure was 120/60
mmHg and pulse was 104/min and rhythmic. The skin was moist. She had the
nervous appearance. The thyroid gland was diffusely enlarged and painless.
White blood cell count was 6.8 x109/L, red blood cell count 4.55 x1012/L, hemo-
globin 11.9 g/dL, hematocrit 35.2%, mean corpuscular volume 77.4 fL, mean
corpuscular hemoglobin 26.3 pg and platelet count 33 x109/L in complete blood
count with ethylenediaminetetraacetic acid (EDTA). Biochemical analysis, ery-
throcyte sedimentation rate and urine analyses were normal. Tests for thyroid
disease were free T3 16.63 pg/mL (2.2-4.2), free T4 5.23 ng/dL (0.65-1.7), TSH
0.004 µIU/mL (0.4-4.2), and thyroid stimulating immunoglobulin (TSI) 69.42
U/L (0-14), anti-thyroglobulin antibody (anti-Tg ab) 5 IU/mL (5-100) and anti-thy-
roid peroxidase antibody (anti-TPO ab) 1.49 IU/mL (1-16). Thyroid ultrasonog-
raphy revealed diffuse enlargement in the thyroid gland. Anti-nuclear antibody
and anti-double strand DNA antibody were negative. Platelet clumps were seen
sufficiently in peripheral smear examination. Platelets were counted mean 16.2
numbers in microscopic evaluation with x1000 augmentation. Complete blood
count was repeated with heparin and platelet count was found to be 180 x109/L.
PTP associated with Graves’ disease was diagnosed and propylthiouracil 600
mg/day and propranolol 40 mg/day were started.
Results: Drugs’ doses were adjusted with regular controls. White blood cell
count was 5.8 x109/L, red blood cell count 4.61 x1012/L, hemoglobin 11.5 g/dL,
hematocrit 35.8%, mean corpuscular volume 77.6 fL, mean corpuscular hemo-
globin 25.0 pg and platelet count 167 x109/L in complete blood count with EDTA
after three months from diagnosis. Platelet count was found as 168 x109/L with
heparin. Free T3 3.21 pg/mL (2.2-4.2), free T4 0.825 ng/dL (0.65-1.7), TSH 1.37
µIU/mL (0.4-4.2), TSI 15.37 U/L (0-14), anti-Tg ab 5 IU/mL (5-100) and anti-TPO
ab 3.98 IU/mL (1-16) were found. Platelet clumps were observed in peripheral
smear.

Summary / Conclusion: PTP is frequently misdiagnosed which lead to inap-
propriate treatments. Therefore, this situation should be kept in mind primarily
in the evaluation of thrombocytopenic patients.

B1933
CORRELATION BETWEEN PLATELET ACTIVATION INDICES AND META-
BOLIC PARAMETERS.
S Patiakas1,2,3, B Kelesiadou2, A Nikolaidou4*, B Stavrou5, A Kalikali6, C Char-
alampous 7
1Blood Donation Department , General Hospital of Kastoria, 2Blood Donation
Department of General Hospital of Kastoria, Kastoria, Greece, 3Blood Dona-
tion Department of General Hospital of Kastoria, Blood Donation Department
of General Hospital of Kastoria, Kastoria, 4Hematological Laboratory of Univer-
sity general Hospital of Thessaloniki “ACHEPA”, Hematological Laboratory of
University general Hospital of Thessaloniki “ACHEPA”, 5Hematological and
Biochemical Laboratory, General Hospital of Thessaloniki “Theageneion”,
6Hematological Diagnostic Center of Thessaloniki “Hemotest”, 7Outpatient Obe-
sity, Hypertension and Dyslipidemia Clinic of the Department of Internal Medi-
cine of the Psychiatric Hospital of Thessaloniki , Thessaloniki, Greece

Background: As we know diabetes mellitus and hyperlipidemia often present
thromboembolic events. The calculation of the platelet activation indices, such
as mean platelet volume (MPV) and platelet distribution width (PDW), is very
easy with nowadays hematologic analyzers.
Aims: The aim of this study is to determine the possible correlation between
platelet activation indices, such as mean platelet volume (MPV) and platelet dis-
tribution width (PDW), with different metabolic parameters,such as glycosylat-
ed hemoglobin level (HbA1c) and total cholesterol (CHOL).
Methods: In all, the results of the complete blood count (MPV and PDW) in 92
patients’ cases were examined. These patients presented with diagnosed Meta-
bolic Syndrome (MS) and were treated at the Outpatient Obesity, Hypertension
and Dyslipidemia Clinic of the Department of Internal Medicine of the Psychi-
atric Hospital of Thessaloniki (group I). At the same time 95 random samples
of the general population (group II) coming from various areas were examined.
In all the samples the levels of glycosylated hemoglobin and total cholesterol
were determined, while the results’ statistical analysiswas performed with the
use of the SPSS.
Results: In group II ofthe general population mean values and standard devi-
ations of the examined parameters were: MPV: 9,51±1,18 fl, PDW: 16,22±2,17,
HbA1c:6,49±1,88% and CHOL: 214±86 mgr/dl. Respectively, in group I the fol-
lowing values arose: MPV: 9,74±1,182 fl, PDW: 17,09±2,82, HbA1c:8,18±2,93

% and CHOL: 239±115 mgr/dl. Further statistical analysis revealed that for
group I the correlation coefficient among HbA1c and MPV and PDW values was
0,33 and 0,39 respectively, while for group II the equivalent values of the cor-
relation coefficient were 0,25 and 0,29.
Summary / Conclusion: It takes its toll that even though MPV and PDW meas-
urements are useful, its sole determination is not enough for the estimation of
the thromboembolic risk in relation to the HbA1c and CHOL values, since in no
case (not even in group I of the patient suffering of MS), a statistically signifi-
cant correlation between HbA1c and CHOL and the MPV and PDW valueswas
observed. It is proved that thromboembolic incidents are multifactorialprocess-
esin which apart from platelets and other factors are involved, such as the
endothelium and the coagulation factors and consequently there is no direct cor-
relation between the platelet indices and biochemical findings, such as glyco-
sylated hemoglobin and total cholesterol.

B1934
EFFICACY AND SAFETY OF TPO-R AGONIST IN NEUROSURGICAL SET-
TING: SUCCESSFULLY PERIOPERATIVE ROMIPLOSTIM TREATMENT OF
A THROMBOCYTOPENIC PATIENT UNRESPONSIVE TO FIRST LINE
THERAPY 
M Carpenedo1*, V Coccini2, E Pogliani2
1Hematology and Transplantation Unit, 2A.O San Gerardo di Monza and Uni-
versity of Milan Bicocca, Italy, Monza, Italy

Background: Neurosurgery interventions should be performed with a normal
or near normal platelet count to avoid serious bleeding complications, also in
the postoperative period. Therefore thrombocytopenic patients requiring neu-
rosurgery for expansive lesions are a difficult challenge because the need of a
safe intervention is not always well balanced by the response to available ther-
apies. Thrombopoietin-receptor (TPO-R) agonists have been used in different
surgical/invasive procedure settings, mostly in patient with Primary Immune
Thrombocytopenia (ITP) before splenectomy or in liver disease-related throm-
bocytopenia
Aims: We describe the case of a man with multiple brain lesions requiring sur-
gical removal that developed a thrombocytopenia unresponsive to steroid and
intravenous immunoglobulin (IVIG), safely and successfully treated with romi-
plostim in order to achieve and maintain a safe platelet count before, during and
after the neurosurgical intervention
Methods: Clinical description of a neurosurgical thrombocytopenic patient treat-
ed with romiplostim in the perioperative period.
Results: A 63 years old man was admitted to our Neurosurgical Dept. with
three newly diagnosed brain lesions. A total body CT scan excluded a solid
metastatic cancer as explanation of the cerebral lesions and their surgical
removal was scheduled, but patient started to develop a mild thrombocytope-
nia (54 x 109/L). We performed a bone marrow aspiration and biopsy to exclude
myelophthisis. Megacaryocites are well represented and no pathological fea-
tures were described in the bone marrow specimens. We excluded other com-
mon causes of thrombocytopenia (virus-related, autoimmune diseases-related)
so we could conclude for an Immune Thrombocytopenia likely tumor-related.
We started high dose dexamethasone (40 mg/day for 4 days, than 8 mg t.a.d)
and IVIG in order to reach the required surgical platelet count (at least 100 x
109/L) without platelet transfusion. We didn’t observe any response, and platelet
count dropped to 43 x 109/L, so we decided to start romiplostim administration
(2 microgr/kg as first dose), in order to avoid any immunosuppressant therapy.
After 4 weeks of treatment the surgical removal of two lesions was performed
when platelet count was 143 x 109/L, without complications. Low molecular
weight heparin (4000 IU enoxaparin) was introduced as thromboprophylaxis
and platelet count remained normal. A new surgical session, for the last brain
lesion, was scheduled after 7 days, so romiplostim was administered once
again the day before the procedure. Histological examination confirmed that a
glioma was the reason of the expansive lesions, so chemotherapy was sched-
uled. Platelet count has remained normal after the last romiplostim dose so far,
thus confirming the possible relationship between the cancer lesions and the
thrombocytopenia.
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Summary / Conclusion: Selected thrombocytopenic patient in surgical setting
could be successfully treated with romiplostim, if first line therapy shows no
effect, avoiding platelet transfusion thus allowing even neurosurgery to be per-
formed without bleeding complications. Wide clinical studies are needed to
provide more information about safety and efficacy of TPO_R agonist in this
field.

B1935
RETROSPECTIVE ANALYSIS OF THERAPEUTICAL RESULTS IN IMMUNE
THROMBOCYTOPENIC PURPURA
I CLAUDIU1*, I IOANA1, C LIVIU1, O DACIAN1, C MARIA1, I MIHAI1, C
DESPINA1, P OVIDIU1, I HORTENSIA1
1Hematology, UNIVERSITY OF MEDICINE AND PHARMACY „VICTOR
BABEŞ”, TIMIŞOARA, Timisoara, Romania

Background: The investigation and management of patients with Chronic
immune thrombocytopenic purpura (ITP)  varies widely.
Aims: To evaluate the treatment of ITP patients in Departament of Hematol-
ogy, County Hospital, Timişoara.
Methods: A retrospective study for 380 ITP patients was performed. Patients
demographics, medical history, current treatments and side effects, were
abstracted from the patient’s medical charts for the 12 months prior to their most
recent visit.
Results: The mean age  was 47,1 years with 59% women and 41% men.
Median time from the diagnosis of ITP to the start of the observational period
was 25 months. Prior to the observational period, 39% of patients had been
splenectomized and the most reported treatment was corticosteroids. During
the observational period, 72% of all patients were treated. The most frequent
reasons given for treatment were platelet count (60%), followed by bleeding
symptoms (49%). Corticosteroids represented 61% of treatments, followed by
IVIg (17%), azathioprine (12%) and rituximab. Splenectomies (7% of patients)
and platelet transfusions (25% of patients) were performed during the obser-
vational period. For monitoring the platelet levels, 76% of patients visited their
hematologist 1 to 8 times during the observation. Main reasons for a visit were
a low platelet count (40% of visits) and bleeding (31% of visits). Overall, 40%
of patients required hospitalization. Mean duration of hospitalization was 13,5
days.
Summary / Conclusion: The retrospective study of 380 patients provides the
results of treatment practices in our country. It showed that bleeding symptoms
remained quite frequent among patients with chronic ITP. Corticosteroids were
the most widely used treatment.

B1936
THE EFFICACY OF REVOLADE(ELTROMBOPAG) IN IDIOPATHIC AUTOIM-
MUNE THROMBOCYTOPENIC PURPURA(ITP)-SINGLE CENTER EXPERI-
ENCE:
R Mihaescu1*, G Borzak2, A Stoian2, R Buzas1
1Medical Semiology, University of Medicine and Pharmacology”V.Babes”,
2Haematology, Oncomed, Timisoara, Romania

Background: ITP occurs when platelets undergo premature distruction as a
result of autoantibodies or immune complex deposition on their membranes and
there are no known etiologic factors. It is a diagnosis of exclusion and it is
characterized by peripheral thrombocytopenia,normal or increased number of
megakaryocytes in the bone marrow and absence of splenomegaly.
Aims: To demonstrate the efficacy of Revolade (Eltrombopag), a Tpo recep-
tor agonist in treatment of ITP.
Methods: Thirty patients, ages between 35-56 years old, followed between
2010-2013,22 women(73,3%) and 8 men(26,6%);all received pulse-therapy
with corticosteroids more then once and 17 (56,6%) had splenectomy. We
started the treatment with 50mg ,od,when platelets count <30000/mm3

and,then, lowered the dose to 25mg,od, when platelets >150000/mm3. Five
(16,6%) patients reached the level of platelets >250000/mm3 with 50 mg od and
needed to stop the medication for one week, than restarted with 25 mg od.
Results: All patients had platelets>50000/mm3 after the first week, no throm-
boembolic events; 7(23,3%)reported mild/moderate headache and 5(16,6%)
had minor elevation of liver enzymes. No need to increase the dose to 75mg,od.
Summary / Conclusion: Revolade is a very strong option both for patients with
ITP and splenectomy and for those who have contraindication for splenecto-
my. The medication is very well tolerated, despite the food restrictions(no min-
eral or diary products four hours before and four hours after the treatment with
Revolade ). 

B1937
THE ANTIPHOSPHOLIPID ANTIBODIES, A RISK FACTOR TO DEVELOPED
ANTIPHOSPHOLIPIDE SYNDROME OR SYSTEMIC LUPUS ERYTHEMA-
TOUS IN THE PATIENTS WITH IMMUNE THROMBOCYTOPENIC PURPU-
RA (ITP)
A Gaman1*, G Gaman2, I Rotaru2
1Pathophysiology, Hematology, 2Hematology, University of Medicine and Phar-

macy of Craiova, Craiova, Romania

Background: Background: The presence of antiphospholipid antibodies has
been reported in immune thrombocytopenic purpura (ITP), but their role in the
pathophysiology of disease is still unclear.
Aims: Aim of study: to evaluate the presence of antiphospholipid antibodies in
ITP and the risk of developing an antiphospholipide syndrome or systemic
lupus erythematous in patients with ITP.
Methods: Methods: we studied 49 patients with ITP hospitalized in Clinic of
Hematolohy of Craiova (Romania) between 2007-2012. The diagnosis of ITP
were established based on history, physical examination, complete blood count
and reticulocyte count, bone marrow examination; 29 patients were tested for
helycobacter pylori, HCV, antiphospholipid antibodies (APA- CLIA method),
antinuclear antibodies (ANA-FEIA method).
Results: Results: the median age of patients was of 34 years, 80% were female
and 20% were male. At diagnosis, 60% of them had a platelet count < 50
x109/L and 40% had a platelet count ≥ 50 x 109/L. The presence of APA was
detected in four patients and ANA in seven patients (three of them had both APA
and ANA). During the follow-up period (5 years), one patient with APA devel-
oped antiphospholipide syndrome and four patients with ANA (three of them
both APA and ANA) developed systemic lupus erythematous, one of them with
central nervous system manifestations.
Summary / Conclusion: Conclusion: the estimation of APA in patients with
chronic immune thrombocytopenic purpura is indicated for the identification of
patients who risk to develop an antiphospholipide syndrome or an autoimmune
systemic disease.

B1938
MANAGEMENT OF PRIMARY IMMUNE THROMBOCYTOPENIA (ITP)
THERAPY - A RESTROSPECTIVE STUDY ON 49 PATIENTS
A Gaman1*, I Rotaru2, G Gaman2
1Pathophysiology, Hematology, 2Hematology, University of Medicine and Phar-
macy of Craiova, Craiova, Romania

Background: Background: Primary immnune thrombocytopenia (ITP) is char-
acterized by a low platelet count which is the result of both increased platelet
destruction and deficient platelet production. The development of autoantibod-
ies in the pathophysiology of ITP still remains a problem.
Aims: Aim of study: to evaluate the response at therapy of 49 patients with ITP.
Methods: Methods: we studied 49 patients with chronic immune thrombocy-
topenia hospitalized in the Clinic of Hematology of Craiova (Romania) between
2007-2012. The diagnosis of chronic ITP was established based on history,
physical examination, complete blood count and examination of the peripher-
al blood and bone marrow smear. All patients were initially treated with corti-
costeroids and the patients who did not respond were treated with Danazol, vin-
ca alkaloid regimens, splenectomy or thrombopoietin receptor agonist as sec-
ond line therapy.
Results: Results: 49 patients were initially treated with corticosterids (pred-
nisone 0,5-2 mg/kg/day for 2-4 weeks or Dexamethasone 40 mg daily for 4 days
every three weeks) and more than a half of them responded to this therapy;
the patients who did not respond were treated, as second line therapy, with
Danazol (two), Vinca alkaloid regimens (three), splenectomy (nine) or throm-
bopoietin receptor agonist (nine patients with refractory or relapsed chronic
ITP and platelet count < 30.000/μl).
Summary / Conclusion: Conclusion: corticosterids remain the first line ther-
apy in patients with chronic ITP but when they do not respond, a second line
treatment option may be considered: Danazol, Vinca alkaloid regimens,
splenectomy or thrombopoietin receptor agonist.
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Bleeding disorders

B1939
THE RESULTS OF THE SAUDI NATIONAL SCREENING PROGRAM FOR
FACTOR VIII AND IX HEMOPHILA INHIBITORS 
T Owaidah1,2*, M Saleh3, h alzahrani4, a almusa3, f alkasim5, A Tarawah6, R
Alnouno1, F AL Batniji7, f alothman8, a alomari 9, S Abuherbish 10, M RIASH4,
M Ahmed1, A ALMOMEN2
1pathology, KFSHRC, 2medicine, king Saud university, 3pedatric hematology,
4oncology, KFSHRC, 5pedatric hematology, ministry of health, Riyadh, 6peda-
tric hematology, ministry of health, madina, 7pedatric hematology, military hos-
pital, 8pedatric hematology, security force hospital, 9pedatric hematology,
national gaurd hospital, 10oncology, security force hospital, Riyadh, Saudi Ara-
bia

Background: Hemophilia A is an X-linked disease that affects males at preva-
lence of 1:5000-10000 while the prevalence of hemophilia B is 1:34,500 male.
Although these disorders are rarely observed; it can be very serious (life threat-
ening) and costly for families and countries. The development of factor inhibitor
is a consequence of administration of blood products or manufactured factor
concentrate. The reported prevalence of inhibitors for Hemophilia A ranges
from 3.6-27% whereas for Hemophilia B very low 3-5%. There are few reports
about the prevalence of these inhibitors in Arabs
Aims: we are reporting the final data analysis of a saudi screening survey for
factor VIII and factor IX inhibitors.
Methods: A screening program for Hemophilia A and B inhibitor prevalence in
Saudi Arabia had been launched in 2008 as a cross-sectional study. Seven cen-
ters in the country had participated in this survey. After approval of the propos-
al from research and ethical committee of each center, a representative from
that center was included in a steering committee. Patients were requited from
each center in addition to several Hemophilia awareness days were done to
identify cases. All patients had been interviewed for clinical data collection and
then subjected to confirmation of the disease in a central laboratory by meas-
uring factor levels using standard chromogenic coagulation tests. Patients with
confirmed Hemophilia A and Hemophilia B were included in the study and test-
ed for presence of Factor inhibitors by Quantitative assay to measure Bethes-
da units (BU).
Results: Over 5 years 267 patients with diagnosis of hemophilia A or B were
included in the study. Only 214 and been included in analysis, 53 patients were
excluded mainly for incorrect diagnosis (most of these patients were von wille-
brand disease misdiagnosed as Hemophilia A). There were 158 hemophilia A
(15 mild, 9 moderate and 134 severe) and 56 with hemophilia B (13 mild, 5 mod-
erate and 38 severe). There were 208 males and only 6 female with hemophil-
ia with mean age at diagnosis 1.6 years (range 0-20 years). Most of these
patients 152 (71%) received treatment based on episodic bleeding and only 45
(21%) were on prophylaxis, while more than 100 (47%) received plasma derived
clotting factors and 44( 21%) recombinant concentrate still around 27 (13%)
received Fresh frozen plasma. Chronic joint disability was encountered in 106
(50%) of patients with most commonly involved joints were Knees followed by
elbows and ankles. The mean level of PTT was 86 sec. Factor VIII inhibitors
were detected in 43 (28%) patients, of these 38 (88%) were detected in severe
cases. Out of these patients 8 (19 %) had FVIII inhibitor level (1-5 BU), 23
(53%) titer (>5 BU) and in 12 (28%) titer was (< 1 BU ). The total prevalence of
inhibitors (> 1 BU) was 21%. Only one patient (1.8%) with severe hemophilia
B had inhibitor at level of 135 BU. 
Summary / Conclusion: we are reporting for the first time the prevalence of
hemophilia A and B inhibitors in a cohort of Saudi patients. We found that the
inhibitor level is similar with what had been reported in other ethnicity. We had
detected 28 % with very low level of inhibitors which most likely representing
transient inhibitor. We will conduct a follow up study to determine the frequen-
cy of development of high-level inhibitor in this group of patients.

B1940
LARGE INTER-INDIVIDUAL VARIABILITY OF THE RESPONSE TO NEW
ORAL ANTICOAGULANTS
S Bloemen1*, M de Laat1, M Ninivaggi1, T Lenderink2, M Leers3, B de Laat1, C
Hemker1, R Al Dieri1
1Synapse BV, CARIM, Maastricht, 2Department of Cardiology, 3Department of
Clinical Chemistry and Hematology, Atrium Medical Centre, Heerlen, Nether-
lands

Background: New, direct inhibitors of thrombin and factor Xa (FXa) show more
stable pharmacokinetics than vitamin K antagonists do. Before the conclusion
can be drawn that this warrants standard dose treatment it should be ascer-
tained that the pharmacodynamic characteristics of the agents are predictable
as well.
Aims: To investigate the response of the plasma from healthy subjects and
patients with atrial fibrillation (AF) to a fixed dose of conventional and new anti-
coagulants.
Methods: Thrombin generation (TG) was determined by calibrated automated

thrombinography (CAT). Platelet poor plasma (PPP) of 44 healthy, consenting
subjects was spiked with otamixaban (direct FXa inhibitor), melagatran (direct
thrombin inhibitor), unfractionated heparin, dermatan sulfate and pentasaccha-
ride at concentrations around IC50. Thrombin generation was measured at 5
pM tissue factor and 4 μM phospholipids. The effect on TG of rivaroxaban
(direct FXa inhibitor) in five consenting patients with AF was assessed in whole
blood, platelet rich plasma (PRP) and PPP before therapy and in the 1st and
2nd week of therapy, three hours after ingestion of the drug.
Results: In the PPP of 44 healthy subjects the coefficients of variation (CV’s)
were 18% for the uninhibited endogenous thrombin potential (ETP) and 16%
for the uninhibited peak height. A dose-dependent inhibition of all anticoagulants
was observed in both ETP and peak height. The concentration of anticoagu-
lant that inhibited ETP and peak around 50% was added to the individual plas-
mas. After inhibition the variation increased to 20-24% (ETP) and 24-43%
(peak) for conventional and modern anticoagulants alike.
In the patients, both after 1 and 2 weeks of therapy, the ETP in PPP, PRP and
whole blood decreased to a highly variable extent. The least variation was seen
in PPP. The individual values of the response to rivaroxaban of the ETP were
(1st week (%)/2nd week (%)): 21.9/29.3; 33.4/38.9; 9.1/11.3; 50.4/40.8 and
34.6/0.5. The values are to disparate and the number of patients too small to
draw any quantitative conclusion, but it is obvious that the inter-individual vari-
ation is enormous. The differences in inhibition between the first and the sec-
ond week in the same individual appear more similar than the inter-individual
differences, which suggests that there may exist high and low responders.
Summary / Conclusion: This study indicates that the new anticoagulants
cause quantitative changes in thrombin generation, that are as variable as
those brought about by administration of vitamin K antagonists or by heparin
treatment. The first results in patients suggest that, before relying on the effect
of a fixed dose, the dose response in a patient should be determined.

B1941
POLYMORPHISM OF THROMBIN-ACTIVATABLE FIBRINOLYSIS
INHIBITOR AND RISK OF INTRACRANIAL HEMORRHAGE IN FACTOR XIII
DEFICIENCY
A Dorgalaleh1*, S Alizadeh1, M Naderi2, A Kazemi1, STabibian1, Z Khatib1
1Hematology Department, Allied Medical School, Tehran university of Medical
sciences, Tehran, 2Departement Of Pediatrics Hematology & Oncology, Ali
Ebn-e Abitaleb Hospital Research Center for Children And Adolescents Health
[RCCAH], Zahedan University Of Medical Sciences, Zahedan, Iran , Zahedan
University of Medical Sciences, Zahedan, Iran, Islamic Republic Of

Background: Factor XIII deficiency is an extremly rere coagulation disorder
with estimated prevalence of 1/2000000 worldwide. The clinical manifestations
of the disease are delayed wound healing, recurrent spontaneous miscarriage,
severe bleeding and spontaneous intracranial hemorrhage as the main cause
of death in these patients.
Aims: This study aimed to evaluates effect of a common polymorphism of
thrombin activatable fibrinolysis inhibitor (TAFI) as a antifibrinolytic factor in
occurrence of spontaneous intracranial hemorrhage in patients with severe fac-
tor XIII deficiency.
Methods: This case control study conducted on 34 factor XIII deficient patients
with ICH and 36 patinents with factor XIII deficeincy but without history of ICH
as control group. Initially all patients were moleculary analyzed for factor XIII
deficiency and after confirmation of disorder both groups were assess for com-
mon TAFI Thr 325Ile polymorphism. And finally obtained data was analyzed by
SPSS software.
Results: Molecular analysis for TAFI Thr 325Ile polymorphism revealed that
almost all patients with ICH (89%) had this mutation that in 67% of patients was
homozygot while in control group 18.7% was homozygot for Thr 325Ile poly-
morphism. There is a significant relationship between Thr 325Ile polymorphism
in homozygote manner with incidence of ICH in severe factorXIII deficienty.
Summary / Conclusion: Co-existance of 325Ile polymorphism in homozygote
manner with severe factor XIII deficiency increase risk of ICH about 20 fold.

B1942
THROMBIN GENERATION TEST FOR IDENTIFICATION OF PATIENTS AT
HIGH THROMBOTIC OR BLEEDING RISK 
V Shmeleva1*, O Golovina1, Y Namestnikov1, O Matvienko1, N Saltikova1, V
Soldatenkov1, L Papayan1
1Russian Research Institute of Hematology and Transfusion, Saint-Petersburg,
Russian Federation

Background: Thrombin generation test parameters, particularly endogenous
thrombin potential (ETP), obtained in plasma by the use of a fluorogenic sub-
strate seems to reflect overall haemostasis better than traditional coagulation
tests. Prognosis of patients with myeloproliferative neoplasmas is strongly
affected by disease-related hemostatic complications and it is important for
them to choose proper thrombosis prophylaxis without increasing risk of hem-
orrhages.
Aims: Aim of our study was to compare ETP in patients on low and optimal
intensity vitamin K antagonists (VKA) treatment and to evaluate correlation
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between ETP and international normalized ratio (INR) - standardized method
of wide clinical utility.
Methods: The study involved 28 controls and 54 patients (M/F 30/24, mean
age 58,2±14,8 yrs), treated with warfarin at list for 6 months and INR range of
0,9 to3,3. ETP in platelet poor plasma was measured using the Calibrated Auto-
mated Thrombogram (CAT), according to Hemker et al. both in the presence
and in the absence of thrombomodulin (TM), which allow to assess influence
of VKA treatment on the protein C system.STATISTICA 6.1 was used, data are
given as mean±SD.
Results: Lag time, ETP, peak thrombin and time to peak obtained with and with-
out TM demonstrated strong positive correlation (R between 0.93 and 0.98,
P<0,05). Both in the absence and in the presence of TM strong inverse corre-
lation with INR was found for ETP (R =-0,85 and R =-0,79, respectively, P<0,05)
and peak height (R =-0,84 and R =-0,79, respectively, P<0,05). In patients with
INR1,5-1,9 ETP (nMmin),obtained both with and without TM, was significantly
(P<0,0001) higher (481,2±106,8 and 642,8±129,7 respectively) vs. those with
INR2,0-3,3 (293,2±167,4 and 358,0±210,3, respectively), but significantly
(P<0,0001) lower than corresponding parameters in controls (932,8±272,6 and
1731±253,6 respectively). None of the patients with INR1,5-1,9 had increased
ETP, (i.e above 95th percentile measured in controls: >2114 nMmin in the
absence of TM and >1433 nMmin in the presence of TM). In patients with INR
0,9-1,4 ETP was very close to controls (1487,4±210,3 without TM and
880,6±167,4 with TM). Two patients (both with INR =1) had increased ETP. In
one case increased ETP in the absence of TM was accompanied by normal
result in the presence of TM, and during the following18 months of observa-
tion patient did not demonstrate recurrent thrombosis. In the other patient with
ETP 2343 nMmin in the absence of TM and 1603 nMmin in the presence of TM
(i.e. increased) rethrombosis took place. In one patient with polycythemia vera,
(INR 2.8), ETP and peak thrombin either in the absence or presence of TM were
markedly decreased (73 and 71 nMmin ;4,6 and4,9 nM respectively), lag-time
and time to peak were markedly prolonged (31,0 and 24,3 min; 41,6 and 34,3
min respectively), so the dose was corrected.
Summary / Conclusion: There is a strong correlation between ETP and INR
both in the absence and in the presence of TM, but in some patients with INR
within therapeutic range high risk of bleeding and/or rethrombosis can be bet-
ter assessed by CAT and these patients could benefit from monitoring by this
method. In some cases low intensity VKA is possible in aim of reduced risk of
bleeding without increasing risk of recurrent thrombosis. Our data support the
position that thrombin generation test may allow individualized approach when
assessing the balance between bleeding and thrombotic risk and its modifica-
tion by antithrombotic treatment.

B1943
NOVEL ORAL ANTICOAGULANTS - PROTOCOL TO MINIMISE BLEEDING
AND EDUCATE DENTAL SURGEONS
M Giffen1*
1Oral surgery, NHS Portsmouth, Portsmouth, United Kingdom

Background: As many patients attending dental surgery are taking medica-
tions which alter their bleeding tendency it has been a topic which receives
much attention. In March 2004, the British National Patient Safety Agency
(NPSA) issued a protocol for patients requiring invasive dental surgery while
taking the coumarin anticoagulant warfarin. This has become an important
aspect of patient safety and professional are aware of their responsibility for
monitoring these patients’ International Normalised Ratios (INR). Dental sur-
geons operate to these guidelines and are aware of a patient’s potential
increased bleeding risk and how to minimise the impact it will have following
an invasive dental procedure, often by using simple local haemostatic meas-
ures. Eight years later, in March 2012, the British National Institute for Health
and Clinical Effectiveness (NICE) approved the use of Dabigatran Etexilate for
the prevention of stroke and systemic embolism for patients with nonvalvular
atrial fibrillation and defined additional risk factors.  Dabigatran Etexilate is one
of the Novel Oral Anticoagulant group of drugs (NOAC) which have the poten-
tial to impact on dental surgeons providing invasive oral surgery both in primary
care and in the hospital setting and currently there is little evidence and effec-
tive means of measuring patients’ bleeding tendencies on these drugs.
Aims: To establish a working protocol for assessing and optimising patients
receiving treatment with a NOAC drug who require invasive oral surgery pro-
cedures or conventional dental deep nerve blocks as part of their treatment in
order to minimise their bleeding risk.
Methods: Current literature, national guidance and international experience was
compared to the opinion of consultants in the region.  A panel was established
to review the literature develop expanded guidance given by the drug manufac-
turers. The functions of the panel were to review the evidence and to consider
the implications in dental surgery practice in order to establish a safe working pro-
tocol for patients requiring dental and oral surgery while treated with NOAC drugs.
Results: The opinion of consultants from various specialties in the region var-
ied greatly in both their experience of NOAC drugs and their advice on man-
aging a patient requiring invasive dental treatment taking NOAC
drugs.  Through discussion with the haematology team a working protocol was
established for patients requiring oral surgery within the Oral and Maxillofacial
Surgery department.

Summary / Conclusion: Where new drugs are added to the formulary follow-
ing approval by the National Institute for Health and Clinical Effectiveness the
risk they pose to other healthcare professionals should be assessed. Within the
hospital we have established a multidisciplinary team to examine the evidence
and establish a protocol for the safe treatment of patients requiring oral and
dental surgery while receiving treatment with drugs from the NOAC family.  This
information requires dissemination to colleagues providing care in both pri-
mary care and secondary care. The protocol will evolve with the further evi-
dence, discussion and where more cases of increased bleeding and adverse
events come to light.

B1944
MANAGEMENT OF DENTAL INVASIVE PROCEDURES IN HEMOPHILIA
A/B AND VON WILLEBRAND DISEASE OUTPATIENTS
V De Padua1, D Gaglioti1, C Santoro2*, R Bosco1, F Riva1, E Baldacci2, L Par-
lanti2, R Foà2, M Mazzucconi2
1Department of Oral Surgery, George Eastman Hospital, 2Cellular Biotechnol-
ogy and Hematology, Hematology, Sapienza University, Rome, Italy

Background: Dental procedures in hereditary bleeding disorders affected
patients can be complicated by excessive bleeding. Replacement prophylac-
tic therapy and local measures dramatically reduce the risk of complications in
these surgical procedures. Moreover, self-infusion and home-treatment reduce
therapy cost.
Aims: To describe the dental procedures performed in a group of hemophilia
A/B and von Willebrand Disease outpatients utilizing systemic prophylactic
therapy and local measures.
Methods: During the last six years, in our Dental Department, we performed
one hundred and fifty four surgeries on forty nine patients (41 M, 8 F; median
age 48 years, range 11-82) affected by hereditary bleeding disorders: 15
severe, 7 moderate, 10 mild hemophilia A; 2 severe, 2 mild hemophilia B; 6
type1, 1 type 2A, 3 type 2B, 3 type 3 von Willebrand Disease. The Hemophilia
Center provided personalized therapeutic schemes, on the basis of the
type/severity of the coagulopathy and type of surgery. Factor VIII concentrates
were administered in severe, moderate and few cases of mild hemophilia A;
FIX concentrates in severe and mild hemophilia B; desmopressin in mild hemo-
philia A, von Willebrand Disease type 1 and type 2A; FVIII/VWF concentrates
in von Willebrand Disease type1, in case of low response or contraindication
to Desmopressin, type 2B and type 3. One hundred and twenty one dental and
roots extractions, ten third molar surgical extractions, one excisional biopsy, two
cysts enucleation, eighteen scaling and roots planing, one gingival graft, one
hypertrophic gingival tissue removal were performed under local and loco-
regional anesthesia. Local hemostasis was ensured by applying gelatine pack-
ing, fibrin glue, absorbable suture, fifteen-minute compression with tranexam-
ic acid saturated gauzes. In the post-operative period, patients were treated
with antibiotics and continued the self-infusion of concentrates/desmopressin
for an average period of 5 days (3-7). Tranexamic acid mouthwashes (three
times a day for 3 days) were prescribed; acetaminophen was used as the only
pain-relief treatment.
Results: We observed no hemorrhagic or infectious complications. All patients
completed the post-surgery management by home-based treatment.
Summary / Conclusion: A tailored prophylactic treatment ensures a good
hemostasis in patients affected by hereditary bleeding disorders undergoing
dental procedures. A strict collaboration between the hematologist and the den-
tal surgeon is requested.A multidisciplinary approach allows to manage coag-
ulopathic patients without bleeding complications; home-treatment reduces
management costs.

B1945
PROPHYLAXIS WITH ACTIVATED PROTHROMBIN COMPLEX CONCEN-
TRATE (FEIBA) IN CHILDREN WITH SEVERE HAEMOPHILIA A (HAEMA)
AND HIGH RESPONDING FVIII INHIBITORS BEING ON IMMUNE TOLER-
ANCE INDUCTION (ITI)
H Pergantou1*, A Komitopoulou1, P Xafaki1, M Avgeri2, Z Kapsimali2, M
Mazarakakis2, E Adamdtziki2, H Platokouki2
1Haemophilia Centre/Haemostasis Unit, Aghia Sophia Children’s Hospital,
2Haemophilia Centre/Haemostasis Unit, Aghia Sophia Children’s Hospital,
Athens, Greece

Background: About one third of children with severe HaemA, mainly previous-
ly untreated patients, develop inhibitory antibodies towards infused factor VIII
(FVIII) concentrates. The development of high–titer FVIII inhibitors [>5 Bethes-
da Units (BU)] renders treatment of patients problematic as they no longer
respond to standard FVIII replacement. By passing agents are used to control
or even prevent bleeding in these patients. Activated prothrombin complex
concentrate (aPCC: FII, FIX, FX, activated FVII; FEIBA, Baxter, Vienna-Aus-
tria), licensed for use in our country in 2011;it has been suggested as preven-
tive treatment in patients with severe HaemA and FVIII inhibitors in order to
avoid serious and devastating haemorrhages
Aims: The safety and efficacy of FEIBA given as preventive treatment were
evaluated in 4 children with severe HaemA and high responding FVIII inhibitors
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(mean value: 342 BU, normal values < 0.6 BU), aged between 16 months and
5 years, being already on various ITI protocols (100 U/kg of FVIII concentrates
for 3 or 4 times / week – 200 U/kg/24h) with different FVIII products (recombi-
nant FVIII:3, plasma derived FVIII:1) for a median period of 15 months (1.5-37
months). Prophylactic treatment with FEIBA was administered for a period of
2-7.5 months in a dosage of 70 u/dl ±15 u/dl/day, and a frequency of 3 - 7
times/week, due to recurrent serious hemorrhagic episodes.
Methods:
Results: During the observational period, all patients showed improvement of
their clinical status, as a threefold reduction of the mean number of haemor-
rhages under FEIBA prophylaxis was observed in comparison with those before
FEIBA initiation (3, range 0-5 versus 9, range: 4-19 respectively). Neither new
target–joint nor life-threatening haemorrhage was reported in all four children.
It is worthy to note that one out of four boys had already suffered one serious
episode of extensive haemothorax and two episodes of intracranial haemor-
rhage before initiating prophylaxis with FEIBA. No thromboembolic complica-
tions or any drug-related adverse reactions occurred during the period of pro-
phylaxis while D-dimers were found negative in consecutive evaluations. All
patients remained negative for HCV and HIV while they had maintained high
titers of anti-HBs antibodies due to vaccination for hepatitis C. Elimination of
FVIII inhibitors was reported in all four patients. Nevertheless, only additional
administration of rituximab (MabThera, Rhoche) resulted in successful ITI and
FVIII inhibitor eradication in one patient. Treatment with FEIBA was stopped
when each patient’s FVIII levels were measured >10 u/dl in a 30 minute post-
infusion sample.
Summary / Conclusion: In our small series, FEIBA prophylaxis decreased
the overall bleeding rate, and target-joint evolvement in children with severe
HaemA and high responding FVIII inhibitors. In spite of the concomitant use of
FVIII on any ITI protocol and infusions of FEIBA, a product containing activat-
ed FVII, no adverse events, mainly thromboembolic, were observed.

B1946
THE SIGNIFICANCE OF TEG AND TGA IN THE EVALUATION OF HEMO-
STASIS IN CHILDREN WITH CYANOTIC AND ACYANOTIC CONGENITAL
HEART DISEASES
C Balkan1*, S Gokce1, N Karadas1, D Karapinar1, Z Ulger2, K Kavakli1
1Pediatric Hematology, 2Pediatric Cardiology, Ege University School of Medi-
cine, Izmir, Turkey

Background: Patients with cyanotic congenital heart disease (CHD) have
hemostatic abnormalities, which result in an increased risk of bleeding. The
cause is unknown, but recent studies have indicated that an elevated hemat-
ocrit, which is present in cyanotic patients, could be an important factor.
Aims: In this study, we aimed to evaluate the hemostatic state of children with
cyanotic and acyanotic CHD by using thromboelastography (TEG) and throm-
bin generation assay (TGA).
Methods: Seventy four patients with CHD (39 acyanotic, 35 cyanotic; ages
were between 0-18 years) were enrolled in this study. Twenty nine, age
matched, healthy children were enrolled as a control group. Hemogram, PT,
aPTT, TEG and TGA results were evaluated in all patients before angiography
and cardiac surgery.
Results: In the cyanotic group, as expected, hematocrit levels were signifi-
cantly higher than acyanotic and control groups (P=0.000). When compared to
the acyanotic patients, PT anda PTT results were significantly higher in the
cyanotic group (P=0.011 and P=0.037 respectively). 
When TEG parameters were analyzed, TEG-R values were significantly longer
in cyanotic patients than acyanotic and control groups (P=0.000 for both
groups). Alpha-angle degree and maximum amplitude (MA) values were sig-
nificantly lower in cyanotic group than acyanotic (P=0.001) and control
(P=0,005) groups. 
When TGA parameters were analyzed, peak thrombin levels were significant-
ly lower in cyanotic group than acyanotic and control groups (P=0.000, P=0.000
respectively). When compared to control group, peak thrombin time results
were significantly longer in cyanotic and acyanotic groups (P=0.014, P=0.028
respectively). Endogenous thrombin production was significantly lower in cyan-
otic group than acyanotic and control groups (P=0.000, P=0.000 respectively).
Summary / Conclusion: While it is well known that high hematocrit levels
increase the tendency for thrombosis in cyanotic heart disease, TEG and TGA
results in our study show that there are also coagulation disturbances in these
patients.

B1947
INTRACRANIAL HEMORRHAGE IN HEREDITARY BLEEDING DISOR-
DERS: THE EXPERIENCE OF ÇUKUROVA 
I Sasmaz1*, B Antmen1, B Karagun1, G Leblebisatan1, D Yılmaz2, Y Kilinc1
1Pediatric Hematology, 2Neurosurgery, Cukurova University, Adana, Turkey

Background: Intracranial hemorrhage (ICH) is a life threatening complication
of hereditary bleeding disorders in childhood resulting in high rates of mortali-
ty and disabling sequelae.
Aims: In this study, we evaluated our patients with intracranial hemorrhage

and compared with literature.
Methods: From 1995 to 2012, 21 patients with intracranial hemorrhage were
diagnosed and evaluated in Çukurova University Hemophilia Center. ICH
episodes, the findings of physical examination, CT scan or MRI and treatment
strategies including surgical interventions were reviewed retrospectively.
Results: We evaluated 22 episodes of ICH from 21 patients with hereditary con-
genital factor deficiencies (CFD). Age range was from 9 days to 12 years. There
were 15 patients with hemophilia A, 2 patients with hemophilia B, 2 patients with
factor VII deficiency, 1 patient with factor X deficiency, 1 patient with von Wille-
brand disease. Two patients with factor VII deficiency, 1 patient with factor X
deficiency and 1 patient with von Willebrand disease were female. Except one
patient with factor X deficiency, all patients had one bleeding episode. Two
patients had a high titer inhibitor against factor VIII. The most important factor
was trauma. A history of recent trauma was documented in 10 patients. Intrac-
erebral and subdural hematoma were more frequently seen. The most frequent
symptoms were seizure and headache. The diagnosis of hemophilia was estab-
lished in 5 patients after intracranial hemorrhage who referred to our center with
ICH . In 9 patients, hematoma was evacuated. Three hemophilia patients died
due to ICH and 4 patients presented late sequelae.
Summary / Conclusion: Intracranial hemorrhage is the most serious compli-
cation in childhood, especially for hereditary bleeding disorders. Urgent estab-
lishing diagnosis and treatment with prompt doses of factors to initially main-
tain a normal concentration of circulating factor is mandatory. Despite the
prompt treatment, death and late sequelae can be seen in this patients group.

B1948
HEMATURIA IN CONGENITAL COAGULATION FACTOR DEFICIENCIES 
N Karadas1, C Balkan1*, D Karapinar1, K Kavakli1
1Pediatric Hematology, Ege University School of Medicine, Izmir, Turkey

Background: Spontaneous gross hematuria or subclinic microscopic hema-
turia is not an uncommon manifestation in severe hemophiliacs and has been
thought to reflect tubular damage.
Aims: In this retrospective study, we evaluated the prevalence of hematuria in
hemophiliacs and other congenital factor deficiencies in a comprehensive care
center.
Methods: All medical records of hemophiliacs who attended this comprehen-
sive hemophilia care centre between 1990 and 2012 were evaluated. 629
patients with congenital hemorrhagic diathesis (383 hemophilia A (HA), 77
hemophilia B (HB), 99 type-1, 16 type-2 and 14 type-3 vonWillebrand’s Disease
(VWD), 16 FVII deficiency, 8 FV deficiency, 5 FX deficiency and 11 rare factor
deficiencies) were evaluated retrospectively in this study.
Results: Hematuria was determined in 39 of 383 HA patients, 12 of 77 HB
patients, 5 of 129 VWD patients and 3 of 40 patients with the other factor defi-
ciencies. The first attack of hematuria occurred at the age of 3-34 years (mean
15,5±6,9 years). Hematuria was seen in 59 of all hemophilia patients. Thirty four
of these hemophiliacs had only one hematuria episode, 8 had two, 4 had three,
3 had four episodes and 10 had five and more episodes. Hematuria was seen
in 29 severe, 20 moderate and 2 mild FVIII and FIX deficiencies. Inhibitors
were positive in 7 of these patients.
While there were no significant findings in ultrasonography in 41 of 59 patients
(70%) who had hematuria, nephrolithiasis was observed in seven patients
(12%), pyelocaliectasis in one patient (1.7%) and renal cyst in one patient
(1.7%). Ultrasonography was not performed in 9 patients.
While 8 patients (13.6%) received only hydration therapy, 43 patients (72.9%)
received both hydration and factor replacement therapy. Five patients (8.5%)
received hydration and factor replacement therapy. Two patients (3.4%)
received fresh frozen plasma and 1 patient (1.7%) received fresh frozen plas-
ma with combined prednisone therapy.
No cause for hematuria was identified in 46 of these patients (78%). Nine
patients (15.3%) had nephrolithiasis, 1 (1.7%) had poststreptococcal glomeru-
lonephritis, 2 (3.4%) had urinary tract infection, 1 (1.7%) had renal cyst.
Summary / Conclusion: Our results are consistent with the other investiga-
tions which rarely demonstrate urinary system abnormalities in these patients.
The long-term outcome of hematuria is largely unknown. 

B1949
MAJOR SURGICAL INTERVENTIONS IN CHILDHOOD RARE FACTOR
DEFICIENCIES:A SINGLE-CENTER EXPERIENCE FROM TURKEY
D Tugcu1*, Z Salcioglu1, A Akcay1, G Aydogan1, F Akici1, M Demirkaya1, M
Gokce1, Z Baslar2
1Pediatric Hematology-Oncology, Kanuni Sultan Suleyman Education and
Research Hospital, 2Internal Medicine, Hematology, Istanbul University, Cerrah-
pasa Medical School, Istanbul, Turkey

Background: Rare factor deficiencies(RFD) are autosomal recessively inher-
ited coagulation factor deficiencies with an incidence ranging from one in 500
thousand to 2 million.
Aims: Data regarding to major surgical interventions of RFD are based on
case reports and records of guidelines.There are not well-documented and
separately prepared directories related to presurgical and prophylactic
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approaches of surgical interventions of these deficiencies.
Methods: This study retrospectively reviewed 20 individuals with RFD who
received 24 major surgical intervention selected among those who were mon-
itored and treated by our clinic between 1990-2012. We retrieved information
from patient records and the records contained in the dataprocessing environ-
ment introduced in 2005.
Results: Our retrospective study had consisted of 171 rare factor deficiencies
that were followed up in our clinic and of whom 20 had 24 major surgical inter-
ventions between 1990-2012. Age range was 5-19 years and male/female ratio
was 17/7 (71/29%).Seventeen (71%) of the major surgeries were performed
for patients with FVII deficiency, 4 (17%) for FV deficiency, 2 (8%) for FXI defi-
ciency and one (4%) for afibrinogenemia. Of the patients who underwent major
surgery, 13 (54%) were asymptomatic and 11 (46%) symptomatic.In factor VII
deficient patients, ventriculoperitoneal shunt insertion(n=1), ventriculo peri-
toneal shunt valve replacement(n=1), undescended testicle(n=1), adenotonsil-
lectomy (n=3), tonsillectomy(n=2), hernioplasty(n=5), splenectomy(n=1), sub-
dural haematoma discharge (n=1), fracture repositioning(n=1), adenoidecto-
my(n=1) operations were performed. In FV-deficient patients hernioplasty(n=2),
subdural haematoma discharge(n=1), bone repositioning(n=1) operations were
performed. In FXI-deficient patients, cleft lip (n=1) and hernioplasty operations
were performed. In the afibrinogenemia patient, cochlear implant insertion was
performed.In factor VII deficient patients, rFVIIa was used for 7(41.2%) of the
major surgical interventions, FFP for 2 (11.8%), and FFP and rFVIIa was coad-
ministered in one case (5.8%). No replacement therapy was administered in 7
interventions(41.2%). Six (60%) of the patients who received replacement for
Factor VII deficiencies were symptomatic and 4(40%) were asymptomatic.
rFVIIa was used at 15-35mcg/kg for 3-83 times (4±31) and in 4-12 hour inter-
vals. Cases involving FFP treatments were before 2002, after which rFVIIa
and rFVIIa stable at room temperature were used. The number of doses used
in ventriculoperitoneal shunt operations was 83, and 60 doses of rFVIIa were
used for replacement of the VP shunt valve of the same patient. For the two
hernioplasty patients, it was not possible to control the bleeding with 9 doses
of FFP in one of them with FVII:C 42% and haemostasis could be achieved with
4 additional doses of rFVIIa. During the other hernioplasty procedure, 4 doses
of rFVIIa were sufficient for haemostasis. In one case of adenotonsillectomy
and one case of tonsillectomy, haemostasis was achieved with 3 and 4 doses
of rFVIIa, respectively. In undescended testicle operation, replacement with 3
doses of rFVIIa was required.In four FV-deficient patients, FFP at 20ml/kg was
used every 24-36 hours. Number of doses ranged between 1 and 10.In two FXI-
deficient patients, single dose (20ml/kg) of FFP were sufficient.In the afibrino-
genemia patient, fibrinogen was used at 50 mg/kg/ in 2-4 day intervals for a total
of 3 administrations.
Summary / Conclusion: Surgical interventions to RFD patients, which repre-
sent a population with varying characteristics, should be performed in hospi-
tals with experienced haematology centers. Patients as well as the surgery
and anaesthesia teams should be prepared and encouraged prior to the inter-
vention.

B1950
RECURRENT NEONATAL INTRACRANIAL HEMORRHAGE AS THE SOLE
INITIAL PRESENTING SYMPTOM OF ACQUIRED FACTOR II DEFICIEN-
CY: A CASE REPORT IN AN EGYPTIAN CHILD WITH TYROSINEMIA TYPE1
M Abdelwahab1*, R ELSAYAD2
1PEDIATRIC HEMATOLOGY, 2PEDIATRIC HEPATOLOGY, CAIRO UNIVER-
SITY PEDIATRIC HOSPITAL, Cairo, Egypt

Background: Hypoprothrombinemia can be congenital or acquired due to
another disorder as liver disease. Severe bleeding including intracranial hem-
orrhage typically occurs when prothrombin level (FII) is below 5%. Type 1
tyrosinemia is a severe metabolic disorder often presenting with liver disease
or liver failure with a subsequent coagulopathy.
Aims: To report that acquired hypoprothrombinemia secondary to hepatic affec-
tion can present initially with the severe bleeding symptoms without any clini-
cal or laboratory evidence of hepatic involvement.
Methods: A one year old boy of consanguineous marriage presented with
recurrent intracranial hemorrhage and recieved replacement . He was investi-
gated for an underlying coagulopathy, diagnosed and started on weekly pro-
phylaxis.He was doing very well till he developed very mild jaundice several
months later when he was invetigated for an underlying hepatic affection.
Results: Patient’s hematological assessment showed mild FII deficiency whilst
hepatological evaluation revealed mild hepatosplenomeagly and prominent
pelicalyceal system on abdominal ultrasound.This in association with the tran-
sient hepatic dysfunction and coagulopathy raised the possibility of being a
case of tyrosinemia. Investigations revealed high plasma lactate dehydroge-
nase, alkaline phosphatase, succinylacetone, tyrosine, methionine and alphafe-
toprotein. So investigations were consistent with the diagnosis of tyrosinemia
type 1 but patient died while being prepared for hepatic transplantation.
Summary / Conclusion: Liver cell failure with a secondary coagulopathy is one
of the known presentations of tyrosinemia but initial clinical presentation with
a severe coagulopathy in the absence of clinical manifestations of liver disease
is not recognized as the initial presenting symptom of this condition.

B1951
A CASE STUDY OF POSTPARTUM HEMOPHILIA: HETEROGENICITY IN
CLINICAL PRESENTATION, THERAPY REQUIREMENTS AND THERAPY
ADVERSE EFFECTS
P Klonizakis1, S Vakalopoulou2, A Agapidou2*, S Chissan2, C Xadjiaggelidou2,
T Papadopoulou2, M Tzimou2, I Stoupis2, V Garypidou2
1Second Department of Internal Medicine, 2Second Propedeutic Department
of Internal Medicine, Aristotle University of Thessaloniki, Thessaloniki, Greece

Background: Acquired hemophilia A is an extremely rare hemorrhagic disor-
der. Postpartum hemophilia A is considered to be relatively benign. The haem-
orrhage episodes are rarely fatal and mortality is usually associated with the
immunosuppression therapy side effects. First and second line therapy recom-
mendations include corticosteroids, with or without cyclophosphamide, and
Rituximab respectively. 
Aims: To exhibit the heterogeneity of postpartum haemophilia A regarding clin-
ical presentation, therapeutic requirements and therapy related complications.
Methods: We present three women with postpartum haemophilia A. In each
case we describe the clinical presentation, the diagnostic findings, the thera-
peutic choices and final outcomes.
Results: Patient 1. A 27-year-old primigravida presented with extensive sub-
cutaneous haemorrhage, low blood pressure and melena two months after an
uncomplicated delivery. A week ago the initial spontaneous subcutaneous
haematomas were misdiagnosed and therapy with salicylic acid 100 mg was
given by an orthopedician. Further investigation revealed severe anaemia and
intra-abdominal haemorrhage. Patient 2. A 29-year-old primigravida present-
ed with an abrupt onset of subcutaneous haematomas at the left upper extrem-
ity and finger numbness six months after an uncomplicated delivery. Clinical
evaluation revealed appartement syndrome at the left forearm. Abdominal CT
scan revealed a splenic haematoma. Patient 3. A 34-year-old admitted to our
department because of the appearance of spontaneous ecchymoses of the
upper extremities and of the right calf, eleven months after a third delivery by
caesarian section. She had also mentioned the appearance of similar but spon-
taneously resolved superficial ecchymoses and episodes of haematuria three
months ago. Laboratory tests showed in all three patients isolated prolonga-
tion of PTT, low factor VIII levels and the presence of a FVIII inhibitor by mix-
ing studies. There were no findings of malignancy, autoimmune disease or
antiphospholipid syndrome. Treatment with the by-passing agent FVIIa was
administered only in patients 1 and 2. All three patients initially received
immunosuppressive treatment with prednisone 1mg/Kg. Patient 1 did not
respond well to prednisone and received additional immunosuppressive ther-
apy with cyclophosphamide 1000mg. A normal FVIII activity and inhibitor erad-
ication was achieved on day 90. The same patient developed Listeria Mono-
cytogenes meningitis and later on bilateral femoral bone necrosis. Patient 2
responded to prednisone therapy without any complications and exhibited a
normal FVIII activity on day 45. Patient 3 is in the first week of prednisone ther-
apy and exhibits a gradual increase in FVIII activity. 
Summary / Conclusion: Diagnosis of postpartum hemophilia A is based on
spontaneous haemorrhagic manifestations, which develop during the first
twelve months post labour, and is confirmed by low FVIII levels and the pres-
ence of a FVIII inhibitor by mixing studies. Although, the incidence is higher in
primigravidas diagnosis cannot be ruled out in subsequent pregnancies. Inter-
estingly, in postpartum haemophilia A the inhibitor may spontaneously disap-
pear, so less immunosuppression therapy may be needed and this may indeed
explain the lower mortality rate. Nevertheless, patient 1 required intensive
immunosuppressive treatment and exhibited serious therapy related complica-
tions. We conclude that early diagnosis and management of postpartum
haemophilia A is crucial and careful patient monitoring should be recommend-
ed during the immunosuppression period.

B1952
ILIOPSOAS HEMORRHAGE IN CONGENITAL FACTOR
DEFICIENCIES:THE EXPERIENCE OF ÇUKUROVA UNIVERSITY, ADANA
, TURKEY
B Antmen1*, I Sasmaz1, B Karagun1, G Leblebisatan1, Y Kilinc1
1Pediatric Hematology, Cukurova University, Adana, Turkey

Background: Iliopsoas hemorrhage is a serious complication of bleeding dis-
orders that occurs most commonly in patients with severe hemophilia and less
commonly von Willebrand disease and Factor V deficiency and is considered
as potentially life threatening condition and significantly associated with mor-
bidity. Despite its clinical importance, there are few reports on the mode of
presentation, treatment and sequela. In this study, we presented our experience
about iliopsoas hemorrhage in patients with severe bleeding disorders.
Aims: In this study, we evaluated our patients with iliopsoas hemorrhage and
compared with literature.
Methods: From 1995 to 2012, 19 patients with iliopsoas hemorrhage were
evaluated in Çukurova University, Hemophilia center. The findings of physical
examination, pain locations, complications were assessed. Iliopsoas
hematomas were confirmed by ultrasonography, CT or MR scan. The treatment
strategies were noted.
Results: We evaluated 29 episodes of iliopsoas bleeding from 19 patients with
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congenital factor deficiencies (CFD). There were 13 with hemophilia A, 4 with
hemophilia B, 1 with factor V deficiency, and 1 with von Willebrand disease. Age
range was from 45 days to 19 years. Fourteen patients had one episode, three
had two episodes, one had three episodes, one patient with severe hemophil-
ia A with inhibitor had 6 episodes. Three patients had a high titer inhibitor against
factor VIII. Iliopsoas hematomas were confirmed by ultrasonography in all
patients. Five patients needed erythrocytes transfusion. The mean duration of
therapy was 11,55±3,54 days, and the duration of hospitalization was 10,50
±3,54 days. Patients with inhibitors were treated with by-passing agents. In 6
bleeding episodes of 1 severe hemophilia A patient with inhibitor treated with
recombinant factor VIIa (rFVIIa). Activated prothombin complex concentrates
(aPCC) was given in two episode in two severe hemophilia A patients with
inhibitor. Long term complications included paresthesia in 5 patients in the dis-
tribution of femoral nerve and quadriceps atrophy in 4 patients.
Summary / Conclusion: Iliopsoas hematoma is a serious bleeding event in
patients with hereditary clotting disorders. In this report, we present our expe-
rience and treatment modality in 28 episodes of serious iliopsoas hematoma in
hereditary congenital factor deficiencies.

B1953
OUR CASES DIAGNOSED AS HEMORRHAGIC DISEASE OF THE NEW-
BORN 
S Akarsu1*, O Hancerli2
1Department of Pediatric Hematology, 2Department of Children’s Health and
Diseases, University of Firat, Faculty of Medicine, Elazig, Turkey

Background: The nomenculature used for the entity called hemorrhagic dis-
ease of the newborn secondary to vitamin K deficiency which occurs in 1 % of
the infants has been replaced by vitamin K deficiency bleeding of the newborn
(VKDB), because  this disease is not only caused by vitamin K (VK) deficien-
cy. In 0.1-2 % of the healthy term newborns not receiving VK prophylaxis, clas-
sical VKDB occurs within the first 2 weeks of their lives.
Aims: We wanted to analyze our cases diagnosed as VKDB, and share our
results in comparison with incidence rates  of this disease cited in the literature.
Methods: Demographic data, information on medical history, clinical, and phys-
ical examination findings, bleeding sites, laboratory test results, treatment
modalities, and their outcomes were analyzed in 21 cases with VKDB whom
we followed up in the Division of Pediatric Hematology between 07.25. 2003,
and 09.24.2012,
Results: These cases demonstrated clinical manifestations of early stage (n=2;
9.52 %), classical (n=3; 14.28 %), and late- type (n=16; 76.19 %) VKDB. The
oldest infant with late-type VKDB was 2 years old. The infants with VKDB were
born in the hospital (n=14; 66.66 %66.66) or at home (n=7; 33.33 %). They had
(n=12; 57.14 %) or had not (n=7; 33.33 %) received vitamin K therapy, while in
2 cases (9.52 %) uncertainty existed. These infants were term (mature) (n=17;
80.95 %) , premature (n=3; 14.28 %), and postmature (n=1; 4.76 %) babies.
They were receiving breast milk (n=16; 76.19 %), formula (n=2; 9.52 %), for-
mula, and breast milk (n=2; 9.52 %). Neurological sequelae developed in 5
(23.8 %) cases, and 2 (9.52 %) infants died. Both of the deceased infants were
in their early stage of VKDB..
Summary / Conclusion: Even though vitamin K therapy is mandatory during
the neonatal period, currently in Turkey 33.33 % of the babies are still delivered
at home, 33.33 of them don’t receive vitamin K therapy, and 9.52 % of the
infants die because of VKDB. 

B1954
PERCUTANEOUS TRANSLUMINAL AORTIC VALVE IMPLANTATION (TAVI)
FOR SEVERE AORTIC VALVE STENOSIS IN PATIENT WITH HEMOPHILIA
A
G Giuffrida1*, N Parrinello1, R LOMBARDO1, E Di Francesco1, G Sortino1, A
Scandurra2, S Mangiafico2, A Arcidiacono2, F Di Raimondo1
1Division of Hematology, 2Division of Cardiology, Università di Catania, Italy

Background: Hemophilia is caused by the deficiency of coagulation factor VIII
(A) or IX (B).The development of FVIII or IX inhibitors is the most severe and
costly complication in the treatment of hemophilia.
The management of cardiovascular events in elderly hemophiliacs necessari-
ly differs from that of non-hemophilic patients.
Aortic stenosis (SA) is the most common degenerative valve disease in West-
ern countries, and its incidence increases with age. Nowadays, the surgical aor-
tic valve replacement is the gold standard. However, approximately 30% of
patients with severe symptomatic SA do not undergo surgical treatment
because they are considered at high surgical risk because of advanced age and
co-morbidity often coexist.
Aims: The TAVI has rapidly become an important treatment option for patients
who are not candidates for surgical valve replacement or with high surgical
risk.
Methods: A 56-years-old man with a severe hemophilia A with HCV-related
chronic liver disease was admitted to hospital due to dyspnea on moderate
exertion .A history of arterial hypertension, hyper-thyroidism and diagnosis of
severe aortic valve stenosis was present in anamnesis. Electrocardiogram

showed sinus rhythm, heart rate of 81 beats/min. An echo-colorDoppler exclud-
ed the presence of stenosing plaque in the right and left iliac and femoral arter-
ies. During the hospital stay patient underwent coronarography which showed
coronary arteries without any hemodynamically significant lesions, but dominant
right coronary showed an abnormality of origin, deriving from ascending aorta.
Aortic valve replacement was indicated, and because of the contraindication of
surgery and his comorbidity, patient was subjected to TAVI that was performed
in the cardiac catheterization laboratory under mild sedation and local anesthe-
sia with fluoroscopic guidance. Echocardiographic analysis was repeated 24
hours after the TAVI procedure to assess prosthetic function and positioning and
to exclude other complications. The outcome of the procedure was satisfacto-
ry. The patient did no experience any adverse events during and after the pro-
cedure. During hospitalization, under the supervision of haematologists, patient
was treated with rFVIII 80 UI/Kg (Kogenate) bolus before surgery and then at
a dose of 40 UI/Kg every 12 hours after surgery. During the procedure, heparin
bolus 5000 UI. has been administered. Patient has continued home therapy as
prophylaxis with recombinant FVIII infusion every 12 hours for 15 days and
prophylaxis with EBPM 100 U/Kg/day.
Results: One year after TAVI procedure, patient maintains a satisfactory
response in terms of cardiac outcomes and symptoms. The patient did not
report any thrombotic or hemorrhagic events. Indeed, long-term follow-up has
not revealed any complication.
Summary / Conclusion: The TAVI has rapidly become an important treatment
option for patients who are not candidates for surgical valve replacement or with
high surgical risk. The elderly patient is therefore an ideal candidate for percu-
taneous implantation especially in haemophiliac patients with high bleeding
risk.

B1955
TRANEXAMIC ACID AS PROPHYLAXIS IN A YOUNG HAEMOPHILIA
PATIENT WITH INHIBITOR PRESENCE
M Economou1*, A Teli1, A Papagianni1, V Gourtsa1, F Papachristou1, N Gom-
pakis1
11st Department of Pediatrics, AUTH, Hippokration General Hospital of Thes-
saloniki, Thessaloniki, Greece

Background: Inhibitor management remains a challenging issue in haemophil-
ia patients. Tranexamic acid, an antifibrinolytic agent, is widely used both in
inhibitor and non-inhibitor haemophilia patients as adjunctive therapy to factor
replacement.
Aims: To report the clinical course of a 4 year old hemophiliac with persistent
and exceptionally high inhibitor titers on a non-conventional prophylactic
monotherapy with tranexamic acid.
Results: This is a report of a young haemophiliac diagnosed with severe FVI-
II deficiency (1%) soon after birth. During the first months of life he presented
with repeated bleeding episodes requiring substitution therapy and by the age
of 8 months inhibitor presence was established. Bleeding episodes were initial-
ly managed with recombinant activated factor VII, which subsequently became
unavailable due to hospital economic reasons. ITI was planned, but due to
poor venous access and difficulties in maintaining a central venous line (the
child pulled off his Hickman catheter twice) was not started until the age of 2.
During 12 months of ITI, the inhibitor titer rose from 128 B.U./ml to 2000 B.U./ml
and ITI was discontinued as unsuccessful. The child continued to bleed fre-
quently, with minimal access to factor VII as a result of hospital budget cuts. At
the age of 3 a non-conventional non-established regimen of daily tranexamic
acid prophylaxis was decided. During the months that followed the child demon-
strated a dramatic change in clinical course, with great reduction in number of
bleeds, almost none of which were of spontaneous nature. The child has now
been on prophylaxis with tranexamic acid for 15 months, maintaining an unbe-
lievably good joint status and an almost normal lifestyle.
Summary / Conclusion: Although not evidence-based or properly established,
prophylactic treatment with tranexamic acid has proven extremely efficacious
for this young haemophiliac patient who, as a result of the economic situation
in Greece, cannot have access to appropriate treatment.
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B1956
PERCUTANEUS TRANSLUMINAL ANGIOPLASTY (PTA) FOR AORTIC
COARCTATION (COA) IN PATIENT WITH HEMOPHILIA A AND HIGH
INHIBITORS TITRE USING FACTOR VIII INHIBITOR BYPASS ACTIVITY
(FEIBA®)
G Giuffrida1*, N Parrinello1, R Lombardo1, E Di Francesco1, R Cingari1, D
Ussia2, A Triolo1, F Di Raimondo1
1Division of Hematology, 2Division of Cardiology, Università di Catania, Italy

Background: Hemophilia is caused by the deficiency of coagulation factor VIII
(A) or IX (B).The development of FVIII or IX inhibitors is the most severe and
costly complication in the treatment of hemophilia. Controlling bleeding during
and after surgery in haemophilia patients with inhibitors remains a challenge-
for physicians. Published studies demonstrate the efficacy, safety and tolera-
bility of FEIBA in a variety of major and minor surgeries. CoA can be defined
as a variable degree of narrowing of the aorta, resulting in pathologic obstruc-
tion of blood flow from the systemic ventricle to the systemic circulation. Treat-
ment options depend on age and how aorta is narrowed and include surgical
and transcatheter interventions. Recent developments in endovascular stent
technology have extended the treatment options available and seem cost effec-
tive. The complications were represented by aortic aneursysm, aortic wall dis-
section/rupture, stent migration, embolic event, injury to access vessels,
hematoma, bleeding, fistula formation.
Aims: We present a case report of a severe hemophilia A patient with inhibitors
treated with FEIBA for the management of bleeding during transcatheter inter-
vention (primary stenting) for post-isthmic CoA.
Methods: A 54-year-old man with severe hemophilia A and a high inhibitor titre
(12 BU) and HCV-HBV related chronic liver disease referred to us because of
acute pulmonary edema. A history of arterial ipertension and diagnosis of CoA
were present in past anamnesis. Electrocardiogram showed atrial fibrillation,
heart rate of 90 beats/min and complete left bundle branch block. 
Because of the contraindication of surgery (high bleeding risk), PTA with stent
implantation was performed in the cardiac catheterization laboratory, under
deep sedation and local anesthesia with fluoroscopic and transesophageal
echocardiographic guidance. Repeated echocardiographic examinations were
performed 24 hours after the procedure to evaluate stent localization and the
presence of residual gradients. The acute outcome of procedure was satisfac-
tory. The patient had no adverse events during both the procedure and hospi-
tal stay. Before PTA 70 UI/Kg of FEIBA have been given to patientas a bolus
and the same dose was repeated every 12 h for 7 days. As the coagulation fac-
tors was stable over time, and no bleeding was recorded during or after sur-
gery, it was decided of increase the time intervals of administration from 12 h
at 24 h for another 7 days, then move to prophylaxis regime for further 7 days.
Results: At 6 months after procedure, the patient has maintained a satisfac-
tory response in cardiological profile and no thrombotic adverse events.
Summary / Conclusion: Endovascular stenting for the treatment of native
and recurrent CoA appears to be a feasible, safe and efficient method in
patients with hemophilia. Stent placement is a procedure that has a lower com-
plication rate than balloon angioplasty and surgery. In patients with inhibitors,
the administration of FEIBA at standard doses could be the gold standard for
the management of bleeding.

B1957
FOLLOW-UP AND PROGRESSION OF HEMOPERITONEUM DEVELOPED
IN A TYPE 3 VON WILLEBRAND PATIENT SECONDARY TO THE HEMOR-
RHAGIC RUPTURE OF CORPUS LUTEUM 
S Akarsu1*, R Atilgan2, M Altun3
1Department of Pediatric Hematology, University of Firat, Faculty of Medicine,
2Department of Gynecology, Fırat University , 3Department of Children’s Health
and Diseases, University of Firat, Faculty of Medicine, Elazig, Turkey

Background: Haemoperitoneum can occur as a result of the rupture of a
bleeding follicle and a few cases have been reported in patients with type 3 von
Willebrand’s disease. Adequate information is not available related to the treat-
ment, and follow-up period of this condition.
Aims: We wanted to present treatment modality, ultrasonographic evaluation
(US), and the process of complete cure of our case.
Methods: A 15.5-year-old female adolescent who had been diagnosed as type
3 von Willebrand disease started to suffer from abdominal pain, and dysuria 10
days before her due date of menstruation. Her physical examination of the
patient with complaints of constipation and fever revealed an abdomen with its
normal convexity, tendernes at suprapubic region, and both lower quadrants.
Abdominal defence was detected at the left lower quadrant. Somewhat atten-
uated bowel sounds were auscultated. Urgent US could not demonstrate the
left ovary clearly. A hemorrhagic cyst measuring 39 x 37 mm, and surrounded
by a free fluid zone in the left adnexial region was detected. Doppler US demon-
strated normal blood supply of the cyst. Dense free fluid collection was
observed in the Douglas recess, and pelvic region. Contrast-enhanced CT dis-
closed hemoperitoneum, and a hemorrhagic-ruptured corpus luteum cyst.
Hemoglobin (Hb) value was 12.1 g/dl. She was monitored for bleeding
episodes. A concentrated solution which contained FVIII, and von Willebrand
factor was administered at a dose of 20 IU/kg at 8 hour-intervals for a period

of 24 hours, and then for 3 days at every 24 hours. Besides prednisolone (2
mg/kg/d), and desmopressine spray were given for 3 days. In addition, the
patient received IV tranexamic acid (15 mg/kg) at 8-hour intervals for 3 days,
then its oral doses were maintained for 7 days. During follow-up period, her Hb
regressed to 10.6 g/dl. After recovery of normal menstrual cycles, oral contra-
ceptive therapy was initiated. 
Results: Daily US controls were performed, and on the 10. day, a hemorrhag-
ic follicle in the left ovary measuring 16 x 25 mm , and minimal fluid collection
in the Douglas recess, and around the left ovary were observed. Then she was
discharged, and sent home with the recommendation of oral contraceptive use
for at least 6 months. Her monthly US controls were performed, and at the end
of the 6. month, her hormonal test results were assessed to be within normal
limits. Another problem was not observed.
Summary / Conclusion: Conservative management in a type 3 von Wille-
brand’s disease has been succesfull in avoiding surgery. If recognized early,
this could be a way to avoid surgery. 

B1958
EXPERIENCE WITH PROTHROMBIN COMPLEX CONCENTRATES FOR
PROPHLAXIS AND TREATMENT OF BLEEDING
F Keren1*, O Balcık2, Eda sİMSEK2, A Kosar2
1Internal medicine, ¹ Turgut Ozal University School of Medicine Department of
Internal Medicine, Ankara, TURKEY, 2Hematology, Turgut Ozal University
School of Medicine Department of Hematology, Ankara, Turkey

Background: PCC is currently indicated for the treatment of bleedings and pre-
vention (during surgery) caused by the congenital or acquired lack of vitamin
K-dependent coagulation factors II, VII, IX and X in the blood.
Aims: In this presentation we discussed PCC and fresh frozen plasma (FFP)
efficiency and side effects for prophylaxis and bleeding.
Methods:
From May-2012 to October 2012 total 50 patients evaluated retrospectively in
our hospital. Twenty five patients used PCC and 25 patients used FFP for pro-
phylaxis and bleeding.
Results: Patient characteristics and results are summarized in table 1.The
PCC group was older than FFP group and this was statistically significant
(P=0,021). No statistically significant for gender and indications both of the
groups (P=0,773 and P=0,115). In PCC group before and after treatment pro-
thrombin time (PT) was higher than FFP group (P=0,001 and P=0,001).
Decreasing PT was higher in PCC group (P=0,001). In PCC group before and
after treatment INR was higher than FFP group (P=0,001 and P=0,001).
Decreasing INR was higher in PCC group (P=0,002). In PCC group before
and after treatment active partial thrombin time (aPTT) was higher than FFP
group (P=0,012 and P=0,048). No statistically significant for before and after
treatment aPTT both of the groups (P=0,077). Efficiency time was lower in
PCC group and statistically significant differences (P=0,011). But length of hos-
pital stay wasn’t different (P=0,762). There wasn’t any side effect in both groups.

Summary / Conclusion: We used PCC for the patients who were older and
have higher coagulation parameters. It showed effect in a shorter time and
corrected coagulation parameters more than FFP. PCC is an effective treatment
for prophylaxis and bleeding. To achieve a precise results we need further
studies with more patients.
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B1959
SPONTANEOUS DUODENAL HEMATOMA IN A PATIENT WITH GLANZ-
MANN’S THROMBASTHENIA
H Tokgoz1*, U Caliskan1
1Pediatric Hematology, Necmettin Erbakan University, Konya, Turkey

Background: Glanzmann’s thrombashtenia (GT) is a rare congenital disorder
of platelet function associated with a prolonged bleeding time, a normal platelet
count, abnormal clot retraction and defective platelet aggregation. Mucocuta-
neous bleedings including gastrointestinal bleeding are common in GT patients
but spontaneous intramural duodenal hematoma is extremely rare. 
Aims: We report a child who had GT presented with signs and symptoms of
duodenal obstruction. We aimed to pay attention a rare presentation of GT
patients. 
Methods: A five-year-old boy with a known GT was brought to the pediatric
emergency room by his parents. The patient had been complainting of the
acute onset of periumblical and right upper quadrant pain and vomiting. There
was no melena and hematemesis in admission. No history of trauma was pres-
ent. The abdomen was flat with tenderness in the midepigastrium and right
upper quadrant without evidence of peritoneal irritation. Rectal examination
reveled black stool. 
Results: Abdominal ultrasonography revealed appearent intramural duodenal
hematoma and ileoileal invagination. Invagination was resolved via rectal bar-
ium application. Intramural hematoma was resolve recurrent administration of
thrombocyte suspension. Erythrocyte suspension was given because of deep
anemia. The patient did not need further surgical intervention. Intramural
hematoma completely regressed on day 10.
Summary / Conclusion: Intramural duodenal hematoma is generally seen
after abdominal trauma. It has been reported spontaneous intramural duode-
nal hematoma in coagulation disorders such as Von Willebrand disease,
immune thrombocytopenic purpura, polyartheritis nodosa, hemophilia A (1-3).
Only one report about GT and intramural duodenal hematoma was found in the
literature and GT (1). The diagnosis of duodenal hematoma should be consid-
ered in any patient who has abdominal pain and a coagulation disorder. İntra-
mural hematoma may be abundant even requiring blood transfusion. Nonop-
erative management of an obstructing duodenal hematoma was successful
and potentially life-threatening surgery was avoided. 

Thrombosis and vascular biology

B1960
PROTEIN C SERUM LEVELS ARE DECREASED IN HEART FAILURE: A
GLIMPSE AT THE PULMONARY SIDE OF THE EQUATION?
C Costa1*
1Hematology, Instituto Português de Oncologia Francisco Gentil - Lisboa, Lis-
boa, Portugal

Background: Protein C (PC) is a fundamental piece of the endogenous anti-
coagulant system. It also has a role in inflammatory response, in endothelial per-
meability and in vessel remodeling through its receptor EPCR. The author has
hypothesized that PC may be depleted in cases of pulmonary stasis and, thus,
lower the threshold to pulmonary edema by increasing capillary permeability.
Aims: Assess the relation between levels of PC and the severity of heart fail-
ure.
Methods: Retrospective analysis of a series of consecutive patients who
attended the emergency department of a Portuguese community hospital from
September 2009 to September 2011. 
Results: Patients with hematological diseases, coagulation disorders or hepat-
ic dysfunction were excluded. A total of 149 patients were studied; median age
50 years (range 1-90), 46.5% females. The most prevalent primary diagnoses,
as listed by the attending physician, were myocardial infarction (64 patients,
44.7%), stroke (16 patients, 11.2%) and heart failure (8 patients, 5.6%). Levels
of PC (expressed as percentage of activity) are significantly lower in patients
with levels of NT-proBNP superior to 2000 pg/ml (compatible with decompen-
sated heart failure): average level 82.2 vs. 103.6 ng/ml in other patients,
P<0.001, 95%CI of the difference: 11.9 to 30.9. Results of transthoracic
echocardiography are available for 58 patients. Patients with PC levels in the
lowest quartile have a significantly lower left ventricle systolic shortening frac-
tion (P=0.011, 95%CI of the difference: -14.2 to -1.2). Receiver-operator char-
acteristic curve for PC and heart failure has an area under the curve of 0.73.

Summary / Conclusion: PC levels are decreased in cases of severe systolic
dysfunction. Although limited by sample size and missing data, these results
support that PC may have a role in the pathogenesis of heart failure, concern-
ing specifically episodes of exacerbation. Further studies are needed to con-
firm this novel hypothesis, as well as the possible role of PC as a biomarker.

B1961
THROMBOEMBOLISM PROPHYLAXIS AFTER CESAREAN SECTION
(PRO-CS) TRIAL 
F Algahtani1*, h al dohami2, s harbesh2, a gader1, A Aleem1
1Medicine, King Saud University Hospital, 2Medicine, security, Riyadh, Saudi
Arabia

Background: Background: Pregnancy and the post partum are well-estab-
lished risk factors for venous thromboembolism, with higher risk if delivered via
cesarean section. However, current evidence cannot justify deep vein throm-
bosis thromboprophylaxis on the basis of caesarian section alone in all women
with different risk factors especially low risk, thus cannot be recommended for
the time being. This study was conducted to determine the efficacy and safety
of DVT prophylaxis in low risk women who delivered via cesarean section, and
to identify the risk factors. The study regesisted in clinical trial, NCT01321788.
Aims: This study was conducted to determine the efficacy and safety of DVT
prophylaxis in low risk women who delivered via cesarean section, and to iden-
tify the risk factors
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Methods: Methods: Prospective, randomized study of adult female patients
aged 18 – 35 years old presenting to OB-Gyn Department of Security Forces
hospital, Riyadh Saudi Arabia who delivered via cesarean section were includ-
ed in the study. Subjects were randomized into two groups; a) Drug group –
received Tinzaparin 4500 IU subcutaneously once daily 12 - 24 hours after
cesarean operation and, b) placebo group – received once daily 12 – 24 hours
after cesarean operation for tow weeks. Both groups received mechanical pro-
phylaxis using graduated compression stockings. Patient’s demographics,
physical data, obstetrical history, medical histories for thrombosis, presence or
absence of clinical signs and symptoms of deep vein thrombosis and co-mor-
bidities were all noted. Laboratory tests were done to all patients. Patients
were observed within one week of hospital stay for signs and symptoms of DVT,
minor and major bleeding events. After discharge patients followed-up after two
weeks, at 6th week, at 3rd month and 6 months interval thereafter for one year.
Results: Results: A total of 200 patients (mean age: 28.6 years) consented for
the study. The demographic data was similar to both groups. There were only
one incidences of deep vein thrombosis in the 200 placebo group in compari-
son to 100 tinzaparin study group . There has been no record of death after 1
year of follow-up.
Summary / Conclusion: Conclusion: Our study showed the low risk caesari-
an section are not at risk of developing DVT as will no benefits of LMWH con-
firm no safety and efficacy of thromboprophylaxis using LMWH.

B1962
THROMBELASTOMETRY IN DUAL ANTIPLATELET TREATMENT IN
PATIENTS WITH ACUTE CORONARY SYNDROME
L Duraj1*, M Samoš2, M Fedor2, I Škorňová2, J Staško2, F Kovář2, P Kubisz2
1Clinic Haematology and Transfusiology, 2Jessenius Faculty of Medicine,
Comenius University Martin, Martin, Slovakia

Background: Dual antiplatelet therapy (acetylsalicylic acid (ASA) and thienopy-
ridins) has an important role in the management of patients with acute coro-
nary syndrome (ACS) undergoing coronary intervention. However, there can
be a high individual variability in response to antiplatelet therapy.
Aims: We initiated this study to investigate the utility of thrombelastometry in
assessing the response to dual antiplatelet treatment in patients presenting with
acute coronary syndromes (ACS) and to compare these results with established
monitoring techniques.
Methods: Our study included 20 patients with ACS (13 men, 7 women, mean
age 67.6 years) who received a loading dose of ASA (400 mg, n=20) and clopi-
dogrel (600 mg, n = 15 ) or prasugrel (60 mg, n = 5). The control group con-
sisted of 21 healthy blood donors (17 men, 4 women, mean age 50.1 years).
The first sampling was conducted to monitor the loading dose of antiplatelet
drugs prior to the implementation of selective coronarography. The second
sampling served to monitor the efficacy of antiplatelet therapy in maintenance
doses. As laboratory methods served optical agregometry and rotation throm-
boelastometry (ROTEM). 
Results: Optical aggregometry showed a significant decrease in platelet aggre-
gation between the first and second sampling after stimulation by arachidonic
acid (33.2% vs. 21.1%, controls 74.6%) as well as by adenosine diphosphate
(51.4% vs. 37, 1%, controls 72.7%). There was found a significant decrease in
aggregation for the antiplatelet combination clopidogrel-ASA (57.3% vs. 45.1%,
P=0.05) and even more significant decrease was seen for combination prasug-
rel-ASA (35.0% vs. 17.5% p <0.001). The standard parameters of ROTEM (CT,
MCF) didn´t record significant results.
Summary / Conclusion: In our study the treatment with prasugrel was more
effective than clopidogrel in patients with ACS as measured by optical aggre-
gometry. Conversely, standard parameters of ROTEM do not seem to be suf-
ficiently sensitive for monitoring the antiplatelet therapy. The role of ROTEM in
this field requires further studies.

B1963
CONTRIBUTORY RISK FACTORS FOR DEVELOPMENT OF THROMBO-
SIS IN CHILDREN WITH NEPHROTIC SYNDROME
B Tavil1*, S Aytac2, F Kara3, S Unal2, M Cetin1, R Topaloglu3, F Gumruk2
1Pediatric Hematology/BMT Unit, 2Pediatric Hematology Unit, 3Pediatric
Nephrology Unit, Hacettepe University Faculty of Medicine, Ankara, Turkey
 Background: Diagnosis and treatment of thrombosis is important in the man-
agement of children with nephrotic syndrome (NS). 
Aims: The aim of this study was to evaluate the prevalence of thrombosis and
contributory risk factors for development of thrombosis in children with NS. 
Methods: Nephrotic syndrome registry data was retrospectively evaluated
since July 2008 in Hacettepe University. Among 187 children with the diagno-
sis of NS (80 girls and 107 boys; mean age 12.4±5.5 years) followed up in
Hacettepe University Faculty of Medicine, Pediatric Nephrology Unit; 17 chil-
dren (16 boys and 1 girl) with the mean age of 11.6±6.7 years (1.3-24.0) iden-
tified as having thromboembolic complications. All 17 children with NS and
thrombosis screened for laboratory risk factors for thrombosis (protein C, S, and
antithrombin III, homocystein, lipoprotein, triglyceride and cholesterol levels,
antiphospholipid antibodies (APA), factor V Leiden, prothrombin, MTHFR 677
and 1298 mutations, plasminogen activator inhibitor (PAI) polymorphisms, fac-

tors II, V, VII, VIII, IX, XI, and XII levels). The diagnosis was confirmed by cra-
nial magnetic resonance imaging (MRI), doppler ultrasonography (USG), and
echocardiography. 
Results: The mean age of the 17 children was 4.5±3.2 years (0.08-11.0) at the
time of NS diagnosis and that was 7.1±4.9 years (0.25-14.0) at the time of
thrombosis. Among 17 children with thrombosis; 4 had catheter related throm-
bosis in jugular veins, 2 had cerebral infarct, 2 had portal venous thrombosis,
2 had intracardiac (right ventricle and right atrium; respectively) thrombosis, 3
had sagittal sinus thrombosis, 1 had cerebral infarct and intracardiac thrombo-
sis at tricuspid valve and patent ductus arteriosus, 1 had left sigmoid and trans-
verse sinuses thrombosis, 1 had superficial right femoral vein thrombosis, and
1 had cephalic vein thrombosis. Inherited risk factors for thrombosis were iden-
tified in 16 (94.1%) children. High factor VIII levels was detected in 11/17, high
factor V levels in 4/17, decreased protein C level in 3/17, decreased protein S
level in 2/17, antithrombin III deficiency in 5/17, high homocystein level in 4/17,
high lipoprotein a level in 4/17, antiphospholipid antibodies in 1/17, anticardi-
olipin antibodies in 2/17, factor V Leiden heterozygote mutation in 2/16, MTH-
FR 677 heterozygote mutation in 6/16, MTHFR 677 homozygote mutation in
1/16, MTHFR 1298 heterozygote mutation in 3/13, MTHFR 1298 homozygote
mutation in 1/13, PAI (4G/5G) polymorphism in 2/13, and PAI (4G/4G) polymor-
phism in 1/13 child. Two children had1, seven children had2, three children
had3, and four children had 4 inherited risk factors for thrombosis. Further-
more; 4 children had central venous catheters, 2 had infection, and 1 had rejec-
tion episode of transplanted kidney as clinical risk factors for thrombosis. Most
of the children (n:13, 76.4%) treated with only low molecular weight heparin
(LMWH). Thrombectomy was performed for 2 children. The duration of antico-
agulation therapy was 6 months for most of the children (n:13, 76.4%). Only 1
child received 12 months therapy and other 3 children received 3 months ther-
apy. Twelve children (70.5%) had complete recovery from thrombosis, where-
as 3 had partial recovery with sequela and 2 had died due to sepsis and mul-
tiple organ dysfunction syndrome and other systemic diseases except for
thrombosis. 
Summary / Conclusion: It should be kept in mind that children with NS and
additional inherited risk factors should be followed up carefully for develop-
ment of thrombosis. The early diagnosis and appropriate intervention can
improve outcomes, reduce mortality and morbidity significantly. 

B1964
FIBRINOGEN GENETIC VARIABILITY AND PROTHROMBOTIC PROFILE IN
PATIENTS WITH HYPERTENSION
Z Pallantza1*, D Tousoulis2, M Kozanitou3, A Varsamis3, N Papageorgiou2, M
Liosi3, C Tassos3, K Toutouzas2, C Stefanadis2
1Haematology Department, Hippokration Hospital, Athens, Greece, ATHENS,
21st Cardiology Unit, 3Haematology Department, Hippokration Hospital,
Athens, Greece

Background: The G455A fibrinogen polymorphism is associated with the risk
of coronary artery disease. However, it remains unknown whether it affects the
prothrombotic profile of patients with hypertension (HT). We aimed to examine
the impact of this polymorphism on fibrinogen, D-dimers, factor V (fV) and fac-
tor X (fX) levels in hypertensive patients.  
Aims: Fibrinogen Genetic Variability And Prothrombotic Profile In Patients With
Hypertension
Methods: The study population consisted of 457 HT and 224 non HT. The
G455A polymorphism was determined by polymerase chain reaction-restriction
fragment length polymorphism (PCR-RFLP) technique, while circulating levels
of fibrinogen were measured by the von Clauss method. D-dimers levels, fV and
fX levels were measured by standard coagulometry techniques.  
Results: Genotype distribution for non HT and HT was GG: 50.9%, GA: 41.8%,
AA: 9.7% and GG: 51.5%, GA: 37.6%, AA: 10.9% respectively. There was no
significant difference in fibrinogen levels (mg/dl) between 455AA homozygotes
and 455G allele carriers in non HT patients (448.3±34.6 vs 395.4±9.9, P=NS).
Importantly, 455AA genotype presented with much more elevated levels of fib-
rinogen compared to the GG+GA in HT patients (535.4±25.3 vs 414.2±8.0,
P<0.001). Moreover, HT 455AA homozygotes had significantly increased D-
dimers levels (μg/l) compared to 455G allele carriers (640.3±83.6 vs
485.5±27.2, P<0.05). No difference was observed for non HT regarding D-
dimers between the 455AA genotype and GG+GA (477.6±74. vs 450.8±40.7,
P=NS). Interestingly, 455AA genotype presented with higher fV(%) and fX(%)
levels compared to GG+GA in HT patients (133.6±5.8 vs 117.8±3.3, P<0.05,
for fV) and (101.9±4.6 vs 92.2±2.4, P<0.05, for fX). However, no difference was
observed in fV and fX levels between 455AA and GG+GA in non HT
(105.8±11.6 vs 118.7±4.4, P=NS for fV) and (95.8±8.0 vs 119.4±29.1, P=NS for
fX).
Summary / Conclusion: The G455A fibrinogen genetic polymorphism has a
remarkable impact on prothrombotic profile of patients with hypertension, by
affecting fibrinogen, D-dimers, factor V and factor X levels. These findings pro-
vide evidence that this polymorphism modifies further the atherosclerotic effects
of hypertension via alterations in the coagulation cascade.
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B1965
IDIOPATHIC PURPURA FULMINANS, DIFFERENTIAL DIAGNOSIS OF
CUTANEOUS THROMBOSIS IN CHILDHOOD, ANTITHROMBOTIC THERA-
PY AND MONITORING
I Murillo-Flórez1*, I Martíez-Martínez2, M Andrade-Campos1, J Quintero-Gutier-
rez1, N Fernandez-Mosteirin1, C Salvador-Osuna1, Jl de la Calle2, F Lucía1, M
Torres1, D Rubio1
1Department of Hematology, Miguel Servet University Hospital, Zaragoza,
2Department of Hematology and Medical Oncology, Regional Blood Donation
Center - Morales Messeger General Universitary Hospital, Murcia, Spain

Background: Purpura fulminans (PF) is a thrombotic skin disorder, usually
caused by a deficiency of Protein C or S-mediated autoimmune mechanism,
characterized histologically by extensive venous thrombosis of the dermis with
hemorrhagic infarction of adjacent tissues. There are three clinical situations
described: neonatal PF, infectious PF, and idiopathic PF. Differential diagnosis
must be done with hypo/dysfibrinogenemia and disseminated intravascular
coagulation (DIC). 
Aims: We describe a case of a patient who had idiopathic PF; diagnosis, treat-
ment and monitoring.
Methods: Case report
Results: 2 year old Moroccan male patient with no medical history, admitted
by fever 48 hours of evolution associated with rejection of the motion and two
lower extremity purpura. After admission rapid progression of lesions coalesce
in 6 hours, with a central area and very painful ischemic, prothrombin activity
noticeable decrease to 16.3%, establishing initial treatment with vitamin K and
antibiotics. Because clinical suspicion of coagulopathy, coagulation test were
extended revealing normal antithrombin (85%), fibrinogen (Claus von: 0.2 g/L),
and protein C (121%) levels. The ethanol test was negative, prothrombotic
polymorphisms (FV Leiden and prothrombin G20210A) were absent, and a
weak positive lupus anticoagulant was detected. As expected, D-dimer levels
were high (32,550 ug/dL). Relevantly, severely reduced protein S (4%) deter-
mined by functional assay Protein S HemosIL TM. A protein S inhibitor is sus-
pected because after mixing with normal plasma this parameter was not cor-
rected completly. Parents’ protein S levels were normal. Cultures pharyngeal,
blood, urine and skin negative and seronegative (HAV, HBV, HCV, mycoplas-
ma, Varicella - zoster IgG and IgM, CMV, EBV and parvovirus B19). Skin biop-
sy: thrombotic vasculopathy compatible with PF, fibrinoid thrombosis in practi-
cally all and venular capillaries of the dermis and adipose tissue, hematic
extravasation between dermal collagen bundles.
After diagnostic confirmation of PF anticoagulation with enoxaparin 1.5
mg/kg/12 hours was started performing titration by determining levels of anti-
Factor Xa (therapeutic levels from 0.5 to 1.0 IU/mL) and fresh frozen plasma
therapy, thus obtained a progressive increase in serum levels of protein S and
clinical improvement. 
The patient fully recovered without sequelae, and after 3 months anticoagulant
therapy was discontinued. We highlight a relevant decrease of protein S levels
during a new infectious event, but because the absence of clinical symptoms,
no treatment was required.
Surface Plasmon Resonance on protein S-CM5 chips, revealed no anti-protein
S antibodies in patient’s plasma at any infectious event. Moreover, western
blot of plasma protein S revealed normal total protein S levels of similar size
than in controls. Finally, molecular analysis of PROS1 gene revealed no signif-
icant mutation.
Summary / Conclusion: 1) Despite its low incidence, the PF is an entity to be
considered in the differential diagnosis of cutaneous thrombosis in childhood,
2) In this framework, it is necessary to carry out early histological analysis to
find evidences sustaining a definitive diagnosis. 3) Anticoagulant therapy should
be initiated at an early stage to prevent damage; 4) In addition to anti-protein
S antibodies; other factors triggered by infections may interfere with the anti-
coagulant activity of this protein C cofactor. Further studies are required to
identify this factor in this patient.

B1966
MONITORING OF LOW-MOLECULAR-WEIGHT HEPARIN IN HIGH RISK
PREGNANCY
I Murillo1*, J Quintero1, I Parra1, M Andrade1, N Fernández-Mosteirín1, E Col-
orado1, C Coello1, C Salvador-Osuna1, M Torres1, J Lucía1, D Rubio-Félix1
1Hematología y Hemoterapia, Hospital Universitario Miguel Servet, Zaragoza,
Spain

Background: The molecular-weight Heparin (LMWH) is the preferred antico-
agulant for the prevention and treatment of pregnant women with high risk of
venous thromboembolism (VTE) and adverse pregnancy outcomes. Dosing of
LMWH based on weight alone is standard for most non-pregnant patients, the
concept of using a target antifactor Xa level for VTE prophylaxis during preg-
nancy remains controversial, with currently alternatives including: previously
defined prophylactic dose, intermediate-dose or periodic monitoring of antifac-
tor Xa activity.
Aims: To describe demographic and clinical characteristics, and to evaluate the
dosing requirements and monitoring patterns when LMWH is used during preg-
nancy in our institution.

Methods: A retrospective, observational, cohort study of patients who were
given prophylactic or therapeutic LMWH during pregnancy and who were mon-
itored with antifactor Xa between January 2011 to February 2013. We analized
demographic parameters, history of congenital or acquired thrombophilia,
obstetric and/or VTE history, treatment monitoring and dose adjustment, com-
plications and obstetric outcomes.
Results: Data were obtained on 46 pregnancies in 46 women. Median age 34
years (18-45). Table below shows observed LMWH parameters. 
Trimester LMWH was started N (%)
First    33 (71.7%)
Second  12 (26.1%)
Third    1 (2.2%)

Starting dosis

Enoxaparin 40 mg/24 h   40 (86.9%)
Enoxaparin 60 mg/24 h    5 (18.9%)
Enoxaparin 60/12h       1 (2.2%)
Indications for LMWH prophylaxis/treatment
Adverse pregnancy outcomes    5 (10.9%)
Antiphospholipid syndrome     12 (26.1%)
Thrombophilia, no VTE        19 (41.3%)
History of VTE and thrombophilia  3 (6.5%)
History of VTE               5 (10.9%)
Current VTE                 1 (2.2%)
A mean of 2.3 (ranges 1-16; median: 6) antifactor Xa levels were obtained for
each patient. The mean antifactor Xa level was 0.343 UI/mL (range 0.07-0.87).
18 patients (39.1%) required dose changes (increasing dose) , 6 of them
requires more than one dose change (both increase and decrease). Complica-
tions (embolic events and/or hemorraghe) were not observed. 1 patient (2.2%)
under target antifactor Xa levels presented fetal death at 37 week due to
eclampsia.
Summary / Conclusion: LMWH dose cheges throughout pregnancy accord-
ing to antifactor Xa levels were common in our patients, similar to data refered
in literature. Increase in the LMWH dosage requirements suggest that more fre-
quent monitoring may be appropiate to achieve a predetermined target or
antifactor Xa levels. Although dosing recommendations for LMWH in pregnan-
cy are fairly well described, monitoring guidelines to attain acceptable antico-
agulant safety and efficacy are still needed.

B1967
THROMBIN-LIKE AMIDASE ACTIVITY IN PLASMA REMAINS HIGH AFTER
LUNG DISEASES EXACERBATIONS
N Koretskaya1*, G Tkachev2, J Gaverova1, T Vavilova1
1department of biochemistry, University / Research institute MSMSU named
after A.I.Evdokimov, 2Institute of Clinical Cardiology, Federal State Institution
“Russian Cardiology Research and Production Complex” of the Ministry of
Health of the Russian Federation, Moskow, Russian Federation

Background: It is known, patients with chronic obstructive pulmonary disease
(COPD) are at an increased risk of venous thromboembolism. Courses of
hypercoagulable state in this case are not clean. Protease imbalance plays
key role in COPD pathogenesis and coagulation cascade is enzymatic cascade
consist mainly of serine proteinases with trypsin-like activity. Besides thrombin,
such proteinases, as kallikrein or trypsin can carry out factor XII activation. Ser-
ine and other proteases modify the properties of angiogenic growth factors and
cytokines able to degrade of the endothelial and interstitial matrix. Theese pro-
teases can cleavage of amino acid bond in BApNA (Na-benzoyl-L-arginine p-
nitroanilide) and it is possible chromogenic assay of amidase activity.
Change of plasma thrombin-like amidase activity (Aa) can reflect system reac-
tion on hypoxia or relate to systemic inflammation.
To analize whether any airflow limitation is a course of the imbalance between
the procoagulant and anticoagulant pathways we analysed plasma samples of
COPD, bronchial asthma (BA) and community-acquired pneumonia (CAP)
patients. 
Aims: To measure amidase activity and activity of serine protease inhibitors in
plasma of patients with COPD, BA, CAP to estimate risk of thrombotic compli-
cations.
Methods: Informed agreement was received from all patients. There were two
times to blood assay – the 1-st day (exacerbation) and 10-th day at a hospital.
COPD patients visit us at 90-th day too. They received standart therapy in City
clinical hospital No. 70 of Department of Healthcare of Moscow. A total of 15
patients (mean age 43±10) were on study. There were 7 COPD, 5 BA and 3
CAP patients. Сontrol group include 10 subjects, age 40±11. Blood samples
were collected in 4 ml tubes, 60 USP Units of Lithium Heparin, after process-
ing plasma samples stored frozen. The ability of the plasma samples to catal-
yse the hydrolysis of BApNA is referred to as Aa. Simultaneously in microwell
plate the activity of trypsin inhibitors in plasma (Ia) was measured using BAp-
NA hydrolysis. In microwell plate in duplicate we added 50 μl of samples at a
dilution of 1:25, 200 μl of a 1 mg/ml BApNA solution in 0,1 М tris-НСl buffer at
pH 7.65, 50 μl and 50 μl buffer (Aa analysis) or 50 μl trypsin solution with activ-
ity 225 U/ml (Ia analysis). 1 U corresponds to the amount of enzyme which
increases the absorbance at 410 nm by 0.001 per minute at pH 7.65. We read
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absorbance of each microwell on a spectro-photometer using 410 nm as the
primary wave length (620 nm as the reference wave length). The plate was
incubated at 25°for 30 minutes on a microplate shaker set at 100 rpm. After that
was the second absorbance reading using 410 (ref. 620) nm and the difference
of absorbances (∆OD) was found. We created a standard curve by plotting ∆OD
for each standard on the ordinate against the standard trypsin activity (from 899
U/ml to 14 U/ml and 0 U/ml ) on the abscissa. Calculated Aa was multiplied by
the dilution factor. Ia was calculated using abscissa ∆ODZ= (∆OD225+∆ODAa)-
∆ODIa to consider proteinase activity of the sample. We didn’t use soybean
trypsin inhibitor to this analysis because ratio Ia/Aa was evaluated to estimate
proteinase imbalance. 
Results: We examinated proteases and serpins activity in the presence of
heparin that inhibition of thrombin by antithrombin was accelerated. 
All COPD, BA, CAP samples showed a markedly increased Aa in comparison
with conrol group. So lung inflammation and airflow limitation are the sufficient
reasons to the changing plasma Aa activity within 10 days after exacerbation
of lung disease. For example, it can be a consequence of kallikrein activation.
We assumed that increasing of Ia testifies to reaction to Aa increasing. But Ia
showed tendency to increase only in COPD group (Mann-Whitney’s criterion,
P=0,065). We next examined Ia/Aa ratio. Results of long-term follow-up study
are presented in Figure. This ratio in 10 day BA and CAP groups and even in
90 day in COPD group didn’t reach control value. Smoking status and other
COPD risk factors were not analyzed and it is limitation of the study.

Summary / Conclusion: The current study demonstrates continuous pro-
teinase imbalance in plasma of patients with lung diseases. It can be cause to
pay attention to the procoagulant activity after CAP or exacerbations of chron-
ic lung diseases.

B1968
STUDY OF CONSTITUTIONAL THROMBOTIC RISK FACTORS AND
ACQUIRED RETINAL VEIN THROMBOSIS. EXPERIENCE A CENTER.
N Garcia1*, J Suarez1, J Fernandez1, E Magro1, M Callejas1, M Rubio1, E Flo-
res1, C Casco1, N Espinazo1, S Marcellini1, M Cortti1, C Burgaleta1
1Hematologia, Hospital Universitario Principe de Asturias, Alcala de Henares,
Spain

Background: Retinal vein thrombosis (RVT) has been associated with vascu-
lar disease and the main risk factors associated are hypertension (HT), diabetes
mellitus (DM) and atherosclerosis. Thrombophilia caused by hemostasis dis-
orders is a well known cause of the increase of risk for suffering thrombotic
events in your people as a consequence its role in the RVT is being investigat-
ed.
Aims: We conducted a retrospective study ofthrombophilia abnormalities in
patients with RVT in order to see the association of molecular pathology or plas-
ma associated thrombotic risk in this group of patients.
Methods: We analyzed a database of our Service with 818 patients during 8
years. Adquired risk factors were identified as: HT, obesity, DM, smoking, dys-
lipidemia, family history of thrombosis (FT), oral contraceptives, and immobil-
ity; and presence of possible alterations that cause thrombophilia as: mutation
for Factor V Leiden (FVL), G20210A prothrombin gene (P20210A), and plas-
ma deficits such as protein S deficiency, protein deficiency C, resistance to acti-
vated protein C (APCR) and lupus anticoagulant.
Results: We identified 26 patients with TVR, 16 women and 10 men, with a
mean age of 43.46 years (range 13-73). 34% patients did not collect any risk
factors in the medical record. Of the remaining patients, 53% had one risk fac-
tor: 4 smoking, 2 FT, 2 HT, 1 obesity; and 35.3% had two or more (FT with smok-
ing, obesity and DM). Regarding thrombophilia studies findings were : - Het-
erozygous for FVL mutation in 7.7% (2 patients), one patient had a family his-
tory of thrombosis. - Heterozygous mutation for P20210A by 3.8% (1 patient),
and obesity asociated. - In the analysis of the deficits of plasma factors, the
88.46% of the results were normal, in other cases, one patient had protein S
deficiency and one cases a lupus anticoagulant, not associated with other risk
factors.

Summary / Conclusion: Our results reveal an incidence in population diag-
nosed of RVT similar to the normal population and confirm the association of
RVT with age ≤ 45 years, family history of thrombosis or cardiovascular risk fac-
tors. However, it seems necessary to conduct prospectives studies in patients
with RVT to determine the role of hereditary and acquired thrombophilia in
these patients.

B1969
EVALUATION OF HEALTH LITERACY AND ADHERENCE TO THROMBO-
PROPHYLAXIS IN PREGNANCY
C Noone1*, R O’Shea2, S O’Shea1, L Sahm3
1Haematology, Cork University Hospital, cork, 2School of Medicine, 3School of
Pharmacy, University College Cork, Cork, Ireland

Background: A report carried out in 2002 by the National Adult Literacy Agency
stated there is a critical need for additional Irish research into health literacy.
There has remained a paucity of work in this area. Thromboembolic disease
remains a leading cause of morbidity and mortality in pregnancy and puerperi-
um as evidenced by statistics gathered such as in the Centre for Maternal and
Child Enquiries (CMACE) report 2010.
Aims: The primary goal of this research was to analyse the relationship
between health literacy and adherence rates to LMWH (low molecular weight
heparin) thromboprophylaxis in pregnancy.
Methods: The Rapid Estimate of Adult Literacy in Medicine (REALM) was
used to measure health literacy in pregnant patients on LMWH thrombopro-
phyalxis. A second questionnaire entitled the Beliefs in Medicines Questionnaire
(BMQ) was also administered to assess patient beliefs, concerns and knowl-
edge surrounding their medication. Both of these are standardised tools wide-
ly used in research. With patient consent, their pharmacies were contacted
and information gathered regarding their prescription collection. This informa-
tion was used as a surrogate indicator of adherence.
Results: Of the 24 patients studied, 25% were found to have inadequate health
literacy. Of the thirteen patients for whom information was available, eight were
found to have incomplete adherence. The BMQ showed that in general partic-
ipants believed that their medication was necessary, and their concerns did not
outweigh theses beliefs. Patient knowledge surrounding their medication was
relatively good. Analysis was carried out to look for possible associations
between inadequate health literacy and adherence, along with patient beliefs,
concerns and knowledge.
Summary / Conclusion: Results suggest that the level of inadequate health
literacy may even be higher than expected. Adherence to LMWH regime is
suboptimal in the majority of cases. We postulate that there is a significant
relationship between health literacy levels and adherence. This is a pilot study
in one centre with a small sample size. Indications are that further studies
would be useful and that implementation of services such as focused informa-
tion leaflets and a text messaging reminder service may result in higher rates
of adherence to LMWH in these patients.

B1970
LOCAL EXPERIENCE IN THE DIAGNOSIS AND TREATMENT OF DEEP
PELVIC SEPTIC THROMBOPHLEBITIS 
J Coll1*, M Paloma1, A Redondo1, J Arguiñano1, A Perez2, T Zudaire1, M Ham-
di3, C Larrañaga2, M Mateos1, M Ardaiz1, Y Burguete1, M Perez1, M Goñi1, I
Ezpeleta1
1Hematology B, 2Gynecology, 3Complejo Hospitalario de Navarra, Pamplona,
Spain

Background: There are two types of septic pelvic thrombophlebitis (SPT):
ovarian vein thrombophlebitis (OVT) and deep septic pelvic thrombophlebitis
(DSPT). Patients with DSPT usually present within a few days after delivery or
surgery with unlocalized fever that persists despite antibiotics, in the absence
of radiographic evidence of thrombosis. 
A variety of factors (Cesarean section, Pregnancy, Pelvic infection eg, postpar-
tum endometritis, pelvic inflammatory disease, Induced abortion, Pelvic surgery,
Uterine fibroids, Underlying malignancy. Hormonal stimulation) confer
increased risk for SPT.
The diagnosis of SPT can be challenging and is often a diagnosis of exclusion.
In the absence of definitive diagnostic findings, many clinicians presume SPT
in patients with appropriate risk factors and persistent fever despite antibiotic
therapy who defervesce within 48 hours of empiric systemic anticoagulation.
There have been no studies to determine the optimal duration of anticoagula-
tion therapy in SPT. In the absence of documented thromboses or underlying
hypercoagulable state, most clinicians favor discontinuing anticoagulation fol-
lowing resolution of fever for at least 48 hours.
Aims: To review the experience in our center regard concerning patients with
suspected DSPT.
Methods: Medical records from patients with suspected DSPT in the last year
were reviewed to obtain relevant data.
Results: We present three cases in which DSPT was suspected. In all them
fever was unresponsive to antibiotics and appeared in the immediate postpar-
tum period associated with increased levels of acute phase reactants. Blood
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cultures showed no bacterial growth in all three cases and abdominal CT scans
were normal except where noted. Patient #1: a 29 year old woman complained
of fever 24h after a vaginal delivery complicated with fetal distress. Once DSPT
was suspected sodium heparin was started at therapeutic doses. Fever disap-
peared soon after heparin therapy. Patient #2: a 34 year old woman complained
of abdominal pain and febricula 9 days after an uncomplicated vaginal deliv-
ery. On clinical suspicion of DSPT, LMWH was started with good clinical
response. A study of thrombophilia performed afterwards detected a lupus anti-
coagulant as well moderately increased IgM anticardiolipin antibodies. Low
dose AAS was administered onwards. A subsequent pregnancy went uncom-
plicated under antithrombotic prophylaxis. Patient #3: a 39 year old had under-
gone cesarean section due to premature rupture of membranes; fever started
seven days after the procedure. In abdominal CT scan only a previously known
leiomyoma was noticed. LMWH was started due to suspicion of DSPT but in
this instance anticoagulation did not solve the clinical problem. CT scan was
repeated showing red degeneration of myoma and thus this patient was not con-
sidered to have DSPT. 
Summary / Conclusion: Although SPT is usually diagnosed by obstetricians,
this entity must be known by hematologists, since antithrombotic therapy leads
to diagnosis as well as clinical resolution.

B1971
THROMBOPHILIC STATUS IN PATIENTS WITH EXTRA-HEPATIC PORTAL
HYPERTENSION
E Sysoeva1*, E Jakovleva1, I Fevraleva1, A Sudarikov1, S Vasiljev1, E Kitsenko2,
E Lukina1
1Hematogy Research Center, 2National Research Center of Surgery, Moscow,
Russian Federation

Background: The extra-hepatic portal hypertension due to portal thrombosis
was belived to be a rare condition (about 10-20% of all cases of portal hyper-
tension). Chronic myeloproliferative disorders (MPD) were considered to be
the main cause of thrombotic complications in adult patients (pts), and throm-
bophilia - to be a predisposing factor. 
Aims: To compare the rate of antiphospholipid syndrome and mutations caus-
ing predisposition to thrombophilia in patients with portal vein thrombosis (PVT)
associated with chronic myeloproliferative disorders (MPD) and without MPD.
Methods: 183 patients (77 males, 106 females, Median age – 41 years) with
portal thrombosis confirmed by Doppler sonography were included into this
study. The period from the first manifestation of portal hypertension
(splenomegaly, gastro-esophageal varices, variceal bleedings )  to examination
in our Center varied  from  6 to 480 months  (Median  60 months). Only 73 (40%)
patients had bone marrow morphology of chronic myeloproliferative
disorders(MPD+ group) The other patients had normal pattern of bone marrow,
normal blood picture or cytopenias (MPD- group). The both groups were com-
parable by age, sex and duration of disease. 
All patients were  screened for heritable thrombophilic gene mutations (G1691A
Factor V Leiden, G20210A prothrombin, C677T MTHFR mutations, polymor-
phism of PAI-1gene (4G/5G, 4G/4G) and lupus anticoagulant with antiphospho-
lipid antibodies (APL-Abs).
Results: Homozygous C677T MTHFR mutation was found in 1% of pts in
MPD+group and in 9%>in MPD-group, heterozygous factor V Leiden mutation
– in 13,5% and 13% pts, respectively, heterozygous G20210A prothrombin
gene mutation – in 3% pts in MPD+group and 8% in MPD-group. 4G/4G PAI-
1 polymorphism was revealed – in 11% and 13%, 4G/5G – in 30% in
MPD+group, in 19% in MPD-group. The combination of 3 and more throm-
bophilic gene mutations was found in 35% patients. Lupus Anticoagulant was
found in 62% MPD+ pts, and in 55% pts without MPD. The antiphospholipid
antibodies (APL-Abs) to membranes phospholipids and β2-glycoprotein I were
studied in 37 pts. APL-Abs were found in 22 pts LA+ and in 15 pts LA-, most
frequently in pts with cytopenias. Statistically significant difference in MPD+
group and patients without MPD was not revealed.
Summary / Conclusion: The use of molecular diagnostic methods reveals the
high frequency of mutations causing predisposition to thrombophilia in patients
with portal vein thrombosis (PVT) associated with chronic myeloproliferative dis-
orders and without MPD. Antiphospholipid syndrome was diagnosed in 58%
patients with MPD and 65%> without MPD. Patients with portal thrombosis due
to hereditary and acquired thrombophilia have a high risk of recurrence, and so
prescribing anticoagulant/antiaggregant therapy in patients without MPD should
be necessary.

B1972
THROMBOPHILIC RISK FACTORS AND THE EFFICIENCY OF PROPHY-
LACTIC ANTICOAGULATION THERAPY IN CHILDREN WHO UNDERWENT
RENAL TRANSPLANTATION
B Tavil1*, S Aytac1, B Gulhan2, F Aki3, S Unal1, M Cetin1, N Besbas2, F Gum-
ruk1
1Pediatric Hematology/BMT Unit, 2Pediatric Nephrology Unit, 3Department of
Urology, Hacettepe University Faculty of Medicine, Ankara, Turkey

Background: In pediatric renal transplantation, graft loss due to thrombosis is

a major problem. Although thrombosis has been identified as the most impor-
tant risk factor for early graft loss, there is limited data about the effect of pro-
phylactic anticoagulation therapy on graft survival, rejection episodes, and graft
function in childhood.
Aims: The aim of this study is to evaluate inherited and acquired risk factors
for thrombosis and the efficiency of anticoagulation treatment protocol used in
our center for renal transplant recipients.
Methods: Twenty-two children (10 boys and 12 girls) with the mean age of
14.2±3.7 years (6.8-18.9) were underwent renal transplantation in Hacettepe
University Faculty of Medicine between 2009 and 2012. All 22 children screened
for inherited and acquired risk factors for thrombosis (protein C, S, and
antithrombin III, homocystein, lipoprotein, triglyceride and cholesterol levels,
antiphospholipid antibodies (APA), factor V Leiden, prothrombin, MTHFR 677
and 1298 mutations, plasminogen activator inhibitor (PAI) polymorphisms, fac-
tors II, V, VII, VIII, IX, XI, and XII levels) to extend prophylactic anticoagulation
therapy in those with an increased risk for thrombosis. Prophylactic anticoag-
ulation therapy protocol using in our center include intravenous heparin admin-
istration at a dosage of 10 U/kg/h for approximately 2 weeks start after the pro-
cedure and continue during hospitalization and switch to low-molecular-weight
heparin (LMWH) at a dosage of 1 mg/kg after discharged from the hospital for
at least 3 months. LMWH prophylaxis has extended to 6 months for children
with thrombophilic risk factors. The effect of this protocol on incidence of acute
rejection episodes has also been analyzed.
Results: No thrombosis occurred in early post-transplant period in these 22 chil-
dren who underwent renal transplantation. Thrombophilic risk factors were iden-
tified in 17/22 (77.2%) of these children. High factor VIII levels was detected in
9/16, decreased protein C level in 2/14, decreased antithrombin III level in 1/14,
high homocystein levels in 4/14, high lipoprotein a level in 4/14, high triglyceride
levels in 6/22, high cholesterol levels in 2/22, factor V Leiden heterozygote
mutation in 1/18, MTHFR 677 homozygote mutation in 3/18, MTHFR 1298
homozygote mutation in 2/7, PAI 4G/5G polymorphism in 2/7, and PAI 4G/4G
polymorphism in 2/7 children. The mean follow up duration for these children
who underwent renal transplantation was 24.6±12.5 months (3-48). Acute rejec-
tion episode and graft loss was not observed in any children during this follow
up period. Macroscopic hematuria was observed in one patient after 10 days
of transplantation and heparin was decreased to the dosage of 5 unit/kg/h until
discharge from the hospital. Other two patients had thrombosis in their arterio-
venous fistula 2 months and 1 year after transplantation. These patients
received LMWH treatment for an additional 6-month for thrombosis. 
Summary / Conclusion: Children with thrombophilic risk factors should be
identified before renal transplantation. Prophylactic heparin at a dosage of 10
U/kg/h approximately 2 weeks during hospitalization and LMWH therapy at a
dosage of 1 mg/kg at least 3 months should be administered for all renal trans-
plant recipients, whereas LMWH treatment should be extended for children
with identified thrombophilic risk factors. This prophylactic anticoagulation ther-
apy will decrease the risk of thrombosis in renal transplant recipients. 

B1973
ANTITHROMBOTIC PREVENTION IN NEUROSURGERY
F Sasvary1*, R Rusnak2, M Sproch2, F Sasvary3, P Bielik4, L Marsik5
1Hematology, Hospitale, Sahy, 2Neurosurgery, Central Military Hospital,
Ruzomberok, 3Medical School, Comenius University, Bratislava, 4Hospital,
Lucenec, 5University Hospital, Bratislava, Slovakia

Background: Venous thromboembolism (VTE) is a serious but preventable dis-
ease with possible acute and chronic complications. VTE is one of the leading
causes of deaths in Europe. VTE leads to hospitalizations or prolongation of
hospitalizations. Quality of life of the VTE patients is worth mainly due to chron-
ic complications such as postthrombophlebitic syndrome and pulmonary hyper-
tension.
Aims: To describe the necessity and benefits of risk stratification and periop-
erative antithrombotic prophylaxis in neurosurgery patients.
Methods: All 54 patients operated at Neurosurgery department in month Jan-
uary 2013 are evalulated ex post. The group of patients consisted of 17 male
and 37 female, aged 19-81 years, average age 53 years. The operations per-
formed were: intracranial tumor extirpation (2 cases), hemilaminectomia or
laminectomia (7), dorsal lumbal somatic fusion (23), anterior lumbal somatic
fusion (2), anterior cervical somatic fusion (5), baloon kyphoplastic (5), nerve
decompression (9). Patients´ risk status was evaluated for intermediate or high
risk. No low risk patient was identified because of recent neurosurgery interven-
tion. Into the high risk group were considered patients with oncologic diagnose,
long-term immobilization and previous VTE episode. No inherited trombophylia
markers were tested. Prophylactic low-molecular-weight heparin was consid-
ered for all patients. In those at intermediate risk lower dose fo the time of hos-
pitalization (maximum up to 14 days) and in those at high risk high dose for the
hospitalization periode followed by lower dose for up to 6 weeks.
Results: No VTE event has been observed in the reported group of patients
during the hospitalization periode and in the close follow up (4-8 weeks). 
No bleeding or other complications were reported in the observed group of
patients.
Summary / Conclusion: Authors describe their philosophy in VTE risk evalu-
ation and prophylaxis, based on most recent national and international guide-

haematologica | 2013; 98(s1) | 753

Stockholm, Sweden, June 13 – 16, 2013



lines. The right risk stratification of patients, selection of the proper method, tim-
ing, dosage and duration of antithrombotic prophylaxis can minimize the
occurence of VTE events in neurosurgery patients.

B1974
DEEP VENOUS THROMBOSIS SECONDARY TO MAY-THURNER SYN-
DROME: A CASE REPORT
K Acosta1*, M Ganzon2, E Esposo1, R Carino3
1Department of Medicine, 2Cardiovascular Medicine, 3Cardiovascular Surgery,
St. Luke’s Medical Center, Quezon City, Philippines

Background: We report a case of a 31 year-old female with pain and swelling
of the left lower extremity as the initial presentation of acute deep venous
thrombosis (DVT) secondary to May-Thurner Syndrome, a rare case with
unknown overall prevalence, that is due to an anatomical anomaly where the
left common iliac vein is compressed between the right common iliac artery and
the lumbar vertebrae. She had a two-day history of pain and swelling of the left
lower extremity, warmth and difficulty in ambulation. On examination, the left
lower extremity had purplish discoloration, varicosities, grade three pitting ede-
ma, warmth, tenderness from the medial part of the thigh to the calf and limi-
tation of movement. Its circumference was greater than the right lower extrem-
ity by 10 cm. Pulses, reflexes and sensory were intact with no inguinal lym-
phadenopathy.
Aims: May-Thurner Syndrome is often unrecognized due to the prevalence of
other more easily recognized risk factors for DVT. A more invasive study, such
as venography is necessary to correctly identify and manage this anomaly to
prevent debilitating sequelae.
Methods: Duplex scan of lower extremities showed acute DVT partially occlud-
ing the left common iliac and distal external iliac veins, proximal to distal femoral
vein, and popliteal vein. CBC, PT and PTT were unremarkable. She had ele-
vated Factor VIII levels at 201%, and low protein S level at 19%, prompting
investigation for thrombophilia which yielded negative findings. On further work-
up, venography revealed stenotic, anomalous vein originating from the left ili-
ac vein, obstruction from the left common iliac vein to mid-proximal femoral vein
and collaterals in the common femoral vein to the left common iliac vein.
Workup for anti-phospholipid antibody syndrome, systemic lupus erythemato-
sus, malignancy, lymphedema, and infection were negative.
Results: Management was aimed at clearing the thrombus present and cor-
recting the underlying compression of the left iliac vein. Methods of clearing the
thrombus include anticoagulation and thromboreductive strategies. Initial anti-
coagulation with Enoxaparin was overlapped with Warfarin for long-term anti-
coagulation. She also underwent catheter-directed thrombolysis with Alteplase,
and ilio-femoral, popliteal, and posterior tibial thrombectomy after IVC filter
insertion; however, treatment failed as evidenced by persistence of pain and
swelling on the left lower extremity and occurrence of pulmonary embolism.
Subsequently, femoro-femoral vein bypass using cross-over great saphenous
vein and arteriovenous fistula creation to the femoral venous bypass graft were
successfully performed, followed by chronic anticoagulation with Rivaroxaban.
Clinical improvement was noted with completely resolved pain and swelling on
the left lower extremity after 6 months. Follow-up duplex scan of lower extrem-
ities also showed marked improvement.
Summary / Conclusion: A comprehensive diagnostic approach is essential to
accurately identify May-Thurner Syndrome as a cause of iliofemoral DVT, espe-
cially in a young female with unilateral pain and swelling of lower extremity.
Long-term anticoagulation and thromboreductive strategies, while indicated, are
not adequate to prevent long-term sequelae in this condition, and a more inva-
sive therapeutic approach, surgery, is indicated.

B1975
WARFARIN-INDUCED BREAST NECROSIS ASSOCIATED WITH FV LEI-
DEN, PROTEIN S DEFICIENCY AND PROTHROMBIN G20210A MUTATION
M El-Ali1*, T Theodoridis1, A Karyda1, V Christopoulou-Cokkinou1
1Hematology Laboratory, Evangelismos General Hospital, Athens, Greece

Background: Warfarin induced skin necrosis is a rare side effect of warfarin
therapy. It occurs in only 0.01-0.1% of patients taking the drug and is frequent-
ly associated with low levels of protein C,S or FV Leiden mutation.
Aims: The investigation of a 28 year-old obese woman admitted for cholecys-
tectomy. She had a history of deep vein thrombosis (DVT) during a pregnan-
cy (4th month of gestation) and a subsequent still birth. Two days after the
operation, oral anticoagulation was initiated without a preceding heparin admin-
istration. Six days after the onset of warfarin the patient complained for a strong
pain in her right breast and on the next day in the left breast as well. Both
breasts were painful, with a red color which quickly developed to a blue-pur-
plish. A few days later a large necrosis was observed in the left breast and the
patient underwent mastectomy.
Methods: Postoperative haematological investigation and thrombophilia pro-
file waw ordered.
Results: INR: 3.9, D-dimers: 13.6 μg/ml, AT: 89%, protein C: 91%, protein S
(total): 51%, pro C global FV. N.R.: 0.46, factor V Leiden: present (homozy-
gous), prothrombin 20210A mutation: present (heterozygous).

Summary / Conclusion: The patient had multiple genetic factors predispos-
ing to thrombotic events. It is worth noting that her mother who had low protein
S levels, was heterozygous for FV Leiden and prothrombin variant 20210A, pre-
sented no thromboembolic events and had given birth to four children. Rein-
stitution of low dose warfarin therapy to our patient was successful, starting
under simultaneous cover with LMWH.

B1976
THROMBOSIS PREDICTORS IN SAUDI PATIENTS WITH INFLAMMATORY
BOWEL DISEASE: A PRELIMINARY STUDY
F Algahtani1*
1Medicine, King Saud University Hospital, Riyadh, Saudi Arabia

Background: Recent studies report that inflammatory bowel disease (IBD) is
associated with an increased risk of vascular complications. The most impor-
tant of these complications are arterial and venous thromboembolism, which
represent a significant cause of morbidity and mortality in IBD patients, yet
there is no clear evidence who is at risk to develops thromboembolic event and
what are the risk factors. The incidence of thromboembolism in IBD ranges
between 1% and 7.7% in clinical studies. Many IBD patients with thromboem-
bolic disorders either have active disease or have undergone recent major
abdominal surgery. Most of the studies on thrombosis in the Saudi population
were retrospective. The main purpose of this prospective study was to identi-
fy main thrombosis predictors in Saudi patients with IBD.
Aims: Recent studies report that inflammatory bowel disease (IBD) is associ-
ated with an increased risk of vascular complications. The most important of
these complications are arterial and venous thromboembolism, which represent
a significant cause of morbidity and mortality in IBD patients, yet there is no
clear evidence who is at risk to develops thromboembolic event and what are
the risk factors. The incidence of thromboembolism in IBD ranges between 1%
and 7.7% in clinical studies. Many IBD patients with thromboembolic disorders
either have active disease or have undergone recent major abdominal sur-
gery. Most of the studies on thrombosis in the Saudi population were retrospec-
tive. The main purpose of this prospective study was to identify main thrombo-
sis predictors in Saudi patients with IBD.
Methods: This was a prospective, cohort study conducted in tertiary care
teaching hospital in Riyadh. Patients with IBD, were invited to participate in this
study. Patient recruitment lasted over a year. Study patients had a definitive
diagnosis of UC or CD that had been confirmed by radiological, endoscopic,
and histological studies. Patients on any medication that might have caused
platelet or coagulation abnormalities during the last eight (8) weeks before
blood sampling, had Impaired renal or liver functions, had myeproliferative dis-
orders, or diagnosed with cancer were excluded. None of the study partici-
pants had any previous thrombotic episode. Appropriate ethical approval was
obtained. Baseline characteristics were summarized using descriptive statis-
tics. Categorical variables were examined using the Pearson χ2 test or the
Fisher’s Exact test, as appropriate. The designated level of significance was
.05.
Results: A total of 100 Saudi patients with IBD were followed up and included
in the analysis, 51 were women. Average age was 32 years (min, max), 73 had
Crohn’s disease, and 27 had ulcerative colitis. No mortality was reported so far.
Eight patients (8%) had at least one thrombotic event. Predictors of thrombo-
sis in this sample were mainly family history of deep venous thrombosis (DVT),
P=.072 and pulmonary embolism (PE), P=0.05.
Summary / Conclusion: The main predictor of thrombosis in this patient pop-
ulation was family history of Thromboembolic event. 

B1977
LIPOPROTEIN(A) AND ISCHEMIC STROKE IN CHILDREN: A SINGLE CEN-
TER EXPERIENCE IN SOUTH AMERICA
M Garanito1*, J Carneiro1, V Filho1
1Pediatric Hematology and Oncology, Instituto da Criança – Hospital das Clíni-
cas da Faculdade de Medicina da Universidade de São Paulo, São Paulo,
Brazil

Background: Ischemic stroke is a rare and heterogeneous disease in child-
hood, with an incidence of approximately 5/100.000 individuals per year and
has a significant impact on morbidity and mortality. Clinical presentation and
risk factors are not the same as in adults and the most frequently reported risk
factors are congenital heart malformations, acquired heart diseases, hemo-
globinopathies, collagen vascular diseases, some rare inborn metabolic disor-
ders, trauma, infection and thrombophilia.
Aims: The aim of this study was a retrospective analysis of inherited prothrom-
botic risk factors in pediatric patients with first ischemic stroke. 
Methods: Data from all patients admitted in our service from 2008 to 2012 were
identified. Heart diseases, hemolytic anemia, vasculitis, vasculopathies, struc-
tural anomalies of the cerebrovascular system and trauma were excluded. Ele-
vated homocysteine, lipoprotein (a) [Lp(a)] and factor VIII; antithrombin, pro-
tein C and protein S deficiency; factor V Leiden; factor II G20210A and antiphos-
pholipid antibodies were evaluated.
Results: Ten patients (five girls and five boys), younger than 18 years were

754 | haematologica | 2013; 98(s1)

18th Congress of the European Hematology Association



studied. The median age was6,07 years, ranging from 0,6 to 13 years. In sev-
en patients (Table 1) were detected increased levels of Lp(a) [cut-off 30mg/dL,
in at least two samples and dyslipidemia was excluded]; one patient had sinusi-
tis associated and three had a family history of ischemic stroke. The clinical
presentation was hemiparesis (4 patients) and convulsion (3 patients). One
patient was treated with low molecular weight heparin for 6 months and six
patients received aspirin in the acute treatment. All patients are using aspirin
for secondary stroke prevention and until now no one had stroke recurrence.
Two patients present neurological sequelae (hemiparesis and epilepsy). 

Summary / Conclusion: Although the association between circulating levels
of Lp(a) and stroke is well established in childhood and the measurement of
Lp(a) should be included in screening programs in children suffering from arte-
rial ischemic stroke, no uniform approach exists for the treatment and the rec-
ommendations in children are extrapolated from adult guidelines.
Further studies are needed to understand the underlying mechanisms involved
and thereby improve primary and secondary prevention of childhood stroke.
In our service, we use aspirin as secondary prophylaxis.

B1978
THE INCIDENCE OF VENOUS THROMBOEMBOLISM IN UNSELECTED
MYELOMA PATIENTS ATTENDING A TERTIARY REFERRAL CENTRE
M Crowley1*, O Gilligan1, S O’ Shea1
1Haematology, Cork University Hospital, Cork, Ireland

Background: Multiple myeloma is a malignant disorder characterized by clon-
al proliferation of plasma cells. VTE is one of the leading causes of death in
patients with cancer. Patients with haematological malignancies have the high-
est risk, adjusted for age and sex. Myeloma therapies such as thalidomide and
lenalidomide (IMiDs) further increase the risk. There are few dedicated studies
in the literature looking at the incidence of VTE in myeloma patients. Almost all
published data is extrapolated from treatment studies where they look at the
incidence of thrombotic side effects in highly selected populations. Myeloma is
a disease of the elderly and in this population, co-morbidities are inherent.
Therefore, looking at the rate of VTE in randomised controlled trials designed
to evaluate treatment efficacy may not be generalisable. 
Aims: To estimate the prevalence of VTE in a ‘real world’ myeloma population
and to assess the risk factors associated with VTE. 
Methods: The medical charts of patients with a diagnosis of myeloma attend-
ing a tertiary referral centre between Jan 2007 and Dec 2012 were retrospec-
tively reviewed. 
Results: 217 patients were identified. The average age was 65±12 years. 62%
(n=134) were men. The median follow-up per patient was 35 months (Range
1-231 months).Myeloma subtypes included IgG 53%, IgA 24%, Light Chain
17%, Non secretory 4%, IgD 2% and IgM <1%. The ISS stage was known for
77% - 28% (49/168) were stage I, 49% (82/168) were stage II and 23% (39/168)
were stage III. 66% (n=143) received 1-2 lines of therapy, 32% (n=69) received
3-4 and 2% (n=5) received >4. 69% (n=149) received IMiDs and 98%(n=146)
of these were administered with either high dose steroids or chemotherapy. 7%
had a second malignancy. 12% (n=27) had an episode of VTE (7% PE, 5%
DVT). Non-parametric tests were performed to see if there was an association
between the use of IMiDs, co-existing malignancy, number of treatment cours-
es and the occurrence of VTE in this population but none were significant. 
Summary / Conclusion: The prevalence of VTE in this population was simi-
lar to previously published reports. Myeloma patients have many risk factors for
VTE but in this population, no one was predictive. As myeloma therapies and
outcomes are rapidly changing, a dedicated prospective study is required to
evaluate all risk factors to mediate prophylaxis of VTE. 

B1979
EXCESS BLOOD CLOTTING FACTOR VIII AND THE RISK OF THE
INFRINGEMENT OF CEREBRAL CIRCULATION 
I Davydkin1*, I Kurtov1, A Nizyamova1
1The department of hospital therapy with course of hematology, The Samara
State Medical University, Samara, Russian Federation

Background: Currently, an important role in the development of disorders of
the arterial and venous circulation belongs to thrombophilia. Definite interest
thrombophilia is associated with excess content of blood clotting factors. The
increasing level of factor VIII in the blood is one of the major risk factors for arte-
rial and venous thrombosis. The increasing level of factor VIII over 150% reflects
a 6-fold risk of venous thromboembolism, compared to those where the level
of antihemophilic factor is less than 100%. Causes of these disorders have not
been fully elucidated. These patients have the likelihood of recurrence of venous
thrombosis.
Aims: Determine the clinical significance of increasing factor VIII in patients with
cerebral stroke and possible association with other disorders of hemostasis.
Methods: A total of 56 patients, including 46 women and 10 men aged 22 to
50 years, mean age - 30.8 years. Most of women had miscarriage in early preg-
nancy, as well as the failure of in vitro fertilization, 4 women had a history of
acute ischemic stroke, and 1 - arterial thrombosis fingers. In men, the treatment
causes were: 1 patient had pulmonary embolism, thrombosis of the femoral
artery - 1 patient, repeated acute ischemic stroke - 3 patients, thrombosis of the
internal carotid artery of one patient, venous thrombosis of the lower limbs - 4
people. Research methods included the identification of indicators of hemosta-
sis: activated partial thromboplastin time, international normalized ratio, fibrino-
gen, thrombin time, the level of protein C, protein S, antithrombin III, plasmino-
gen, factor VIII, factor IX, von Willebrand factor, platelet count, determination
platelet aggregation under the influence of inducers, such as ADP and colla-
gen. RT-PCR method is determined by genetic mutations of blood coagulation:
MTHFR C677T, MTRR Ile22Met, prothrombin G20210A, inhibitor of the plas-
minogen activator PAI-1, platelet receptor ITGB3 Leu33Pro, fibrinogen 455G/A,
FV Leiden Arg506Gln.
Results: Group of patients with a factor VIII level more than 150% (normal val-
ue of 50 - 150%) consisted of 24 patients, including 18 women and 6 men. The
level of factor VIII in the group was 224.7±4.2% (P <0.05). A group of patients
with normal antihemophilic globulin were 32 patients, including 28 women and
4 men. The average content of factor VIII in the comparison group was
104.4%±2.2%. Of the patients examined all seven people, that is 29.2% with
acute ischemic by ischemic type, enter a group with a high content of antihe-
mophilic globulin. In the comparison group of violations of cerebral blood flow
was observed. In these seven patients, the average level of factor VIII was
231.6%±2.4%. Among other hemostatic disorders in these patients revealed a
polymorphism of PAI-1, 5 - homozygous variant, at 1 - heterozygous. 1 patient
had a heterozygous polymorphism MTRR Ile22Met, at 1 - MTHFR C677T and
heterozygous fibrinogen 455G/A, 2 patients had homozygous polymorphism
MTHFR C677T, 1 patient - heterozygous polymorphism ITGB3 Leu33Pro and
elevated von Willebrand factor (190%), one patient - a heterozygous mutation
in the prothrombin G20210A.
Summary / Conclusion: Thus, the increase in factor VIII in the blood is an addi-
tional risk factor for vascular events in the vessels of the brain. Increase in fac-
tor VIII is more than 200% to 29.2% increased risk of acute ischemic even in
young patients. A combination of excess factor VIII procoagulant with other
defects of hemostasis is unfavorable for such patients, in particular, with the
polymorphism of PAI-1. Thus, a comprehensive study of the blood coagulation
system, including the determination of factor VIII in the blood, is advisable at
patients, especially with cerebral accident.
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Quality of life, palliative care and ethics

B1980
TO ADMIT OR NOT TO ADMIT HEMATOLOGIC PATIENTS IN THE ICU?
THAT’S THE QUESTION!
T Maia1*, A Marques2, S Beirão2, P Coutinho2, M Ribeiro1
1Hematology, 2Intensive Care Unit, CHUC - Hospital geral, Coimbra, Portugal

Background: The admission of patients with hematological diseases to the
Intensive Care Unit (ICU) has been an issue of controversy for many decades.
In the 80s the mortality rates of these patients were 80%, but newer studies
have shown an improved outcome (mortality of 50-60%). Nevertheless, due to
the serious complications that these patients commonly develop and their dif-
ficult management, ICU specialists are still reluctant to admit them.
Nowadays, the therapeutic advances improved the long-term prognosis of
these patients and it is now urgent to evaluate their predictor outcomes in the
ICU, in order to facilitate the challenging decision to admit an hematological
patient.
Aims: Characterize the hematological patients (Hp) admitted to a polyvalent
ICU, evaluate their mortality and prognostic factors and compare their evolu-
tion and predictor outcomes with a paired sample of non-hematologic patients
(nHp).
Methods: Observational, retrospective study in Hp admitted in a polyvalent ICU
from March 2007 to March 2012. Statistical workup was done using SPSS®
v19.0. The group of non-hematological patients (nHp) was selected during the
same period and matched to the Hp group by sex, age (±1), Acute Physiology
and Chronic Health Evaluation score II (APACHE II) (±5), Simplified Acute
Physiology Score (SAPS) (±5) and cause of admission.
Results: During the analyzed period we have treated in our ICU 24 Hp (1,6%
of all admissions), median age 65 years, 7 (29%) female. Hematological diag-
nosis: 9 Myeloproliferative/Myelodisplastic Syndromes, 8 NonHodgkin lym-
phomas/Multiple Myelomas, 2 Aplastic Anemias, 5 benign disorders. The main
reason for admission was respiratory infection (67%). Median APACHE 17±8,9,
SAPS 36,3±10,9. Median ICU length of stay 11,5±13,7 for Hp and 9,2±5,9 for
nHp. The mortality rate in ICU of the Hp was 45,8% and the nHp 54,2%.
In order to evaluate mortality influencing factors, several predictors of outcome
(PO) were tested between both groups (Hp and nHp) using Fischer Test:
(APACHE, SAPS, reason for admission, neutrophil and platelet count, required
ventilatory, renal and inotropic support, duration of mechanical ventilation, sep-
sis and transfusional needs), but we only found statistical significance for sep-
sis (P=0,03) as a predictor of mortality. When analyzing the relative risk (RR)
of death, for the different PO, they were similar in both groups and the need
for inotropic support had the highest RR (3,4).
Summary / Conclusion: When comparing the Hp to nHp admitted to ICU for
the same reason, with similar age and scores (APACHE and SAPS), the Hp
had a lower mortality than the matched group of nHp. Selection bias was
excluded using T-student test. The hematological characteristics of the Hp
(neutropenia, anemia and thrombocytopenia) per se did not influenced mortal-
ity in our group of patients. The Hp had similar RR of death as the nHp in all
the tested PO. This study shows that despite historical bad outcomes, the Hp
should have the same admission criteria as nHp.

B1981
METRONOMIC THERAPHY IN VERY OLD PATIENTS : WHEN TO TREAT AT
HOME BED IT’S NOT SO BAD.
G Giordano1*, d traficante2, f d’amico3, m de maria1, f tomei2, a d’aveta1, p assa-
lone4, f calista4, l di lullo2
1oncology, Foundation “J. Paul II” - Campobasso - Italy, Campobasso, 2oncol-
ogy, veneziale hospital, isernia, 3Foundation “J. Paul II” - Campobasso - Italy,
Campobasso, 4veneziale hospital, isernia, Italy

Background: Patients 80 years old or older frequently are affected by aggres-
sive B or T lymphomas. Which is the best treatment in these patients is still
unclear, because standard treatment are complicated by an higher toxicity and
mortality.
Aims: Aim of this study is to verify if metronomic therapy, already used in sol-
id tumours, is not inferior and less toxic than standard chemotherapy in treat-
ment of aggressive lymphomas of very old patients.
Methods: We considered 26 patients from 2009 to 2013. To calculate frailty of
patients CHARLSON, CIRS-G, CRASH and GISL score were used.
In group A patients were treated at home with metronomic therapy with
cyclophosfamide 50 mg days 1to5, etoposide 50 mg days1-3-5, prednisone 25
mg days 1to7, lenalidomide 10 mg days 1to21, all orally, every 28 days for 9-
12 cycles (Large B Cell Lymphoma and Mantle Cell Lymphoma), or with
cyclophosphamide 50 mg days 1to3, fludarabine 25 mg days 1to3, etoposide
days 4to6, prednisone 25 mg days 1to15, all orally, methotrexate 15 mg im
day15, every 28 days for 9-12 cycles (T cell Lymphoma). In group B patients
received at hospital i.v. Rituximab 375 mg/sqm day1, Cyclophosphamide 750
mg/sqm day1, adryamicin 50 mg/sqm day1, prednisone 50 mg/sqm orally day
1to5 (Large B Cell Lymphoma, T cell lymphoma and Mantle Cell Lymphoma).

In group A M/F:8/8, median age was 85.5 years (R85-94),
TNHL/DLBCL/MCL:5/4/1, median IPI 4(R2-5),median follow-up was 6
months(R2-13), 9 patients showed 1 comorbidity (56%), 7 patients 2 or more
(44%); CHARLSON>5:12pat(75%),CIRS-G=4:9pat.(56%),CRASH>9:
7pat(43%),GISL FRAIL:12pat.(75%). In group B M/F:4/6, median age was 85
years (R85-91), TNHL/DLBCL:2/8, median IPI 4(R2-5),median follow-up was
6 months(R1-24), 2 patients showed 1 comorbidity (20%), 2 patients 2 or more
(20%), 6 patients no comorbidities (60%) CHARLSON>5:4pat(40%),CIRS-
G=4:5pat.(50%),CRASH>9:3pat(30%),GISL FRAIL:5pat.(50%). SF8 question-
naire was used to evaluate quality of life of patients.
Results: In group A median hospitalization was 0 weeks (R0-12), complete remis-
sion 4 patients (25%), partial remission 8 patients (50%), progression of disease 4
patients (25%), G3/G4 toxicities (hematologic 25%, not hematologic 25%,infection
37%, transfusion 19%,death 37.5%), days of hospitalization/days of global survival
5%(R0-25), cost per month of survival € 5000 (R250-9100), SF8 60 (R40-100). In
group B median hospitalization was 9 weeks (R3-17), complete remission 5 patients
(50%), partial remission 2 patients (20%), progression of disease 3 patients (30%),
G3/G4 toxicities (hematologic 70%, not hematologic 50%,infection 40%, transfusion
80%,death 60%), days of hospitalization/days of global survival 33%(R20-100), cost
per month of survival € 21000 (R5000-37000), SF8 40 (R20-50). At Kaplan-Mayer
analysis median survival was 18 months for both groups.
Summary / Conclusion: Metronomic therapy is cost-effective and warrants a
good quality of life and survival in very old patients.

B1982
IMPROVEMENT OF QUALITY OF LIFE AND INCREASE HEMOGLOBIN
CONCENTRATION IN ANEMIC PATIENTS WITH LYMPHOPROLIFERATIVE
DISORDERS TREATED ERYTHROPOIESIS-STIMULATING AGENTS
N Romanenko1*, I Kostroma1, I Karmatskaya1, N Potikhonova1
1Hematology, Russian Research Institute of Hematology and Transfusiology,
FMBA of Russia, Saint-Petersburg, Russian Federation

Background: Anemia is a frequent and under-appreciated complication lym-
phoproliferative disorders (LPD) and antitumor therapy decreasing survival
rate and overall quality of life (QoL). Anemia’s pathogenesis is based on sup-
pression by proinflammatory cytokines, decreasing erythroid precursor’s sen-
sitivity to serum erythropoietin and the myelosuppressive effects of chemother-
apy. Therefore erythropoiesis-stimulating agents (ESA) are used as effective
pathogenetic treatment of anemia in LPD patients significantly increasing
hemoglobin concentration, reducing a number of red blood cell (RBC) transfu-
sions and improving QoL.
Aims: To study the efficacy of ESA, to compare increasing Hb concentration
in LPD patients with anemia whom were administrated ESA treatment versus
similar patients without ESA (control group), to find out improvement of QoL in
group ESA patients.
Methods: We performed this interventional prospective study in LPD patients
(n=135) with anemia (Hb 3.9-10 g/dl). Median age of patients was 66 years
(range 26-88). ESA (n=88) group included patients with low-grade non-
Hodgkin’s lymphoma (NHL, n=11), chronic lymphocytic leukemia (CLL, n=21)
and multiple myeloma (MM, n=56). A control group (n=47) included similar
patients with low-grade NHL (n=7), CLL (n=10) and MM (n=30). ESA was
administrated subcutaneously. Epoetin alfa (n=39) on 40.000 IU weekly, Epo-
etin beta (n=27) on 30.000 IU weekly and Darbepoetin alfa (n=22) 500 μg once
per three weeks. All patients had received two or more cycles of antitumor
treatment before start of ESA treatment. If Hb concentration was <8.0 g/dl, it
was treated by RBC transfusion before ESA administration. The target Hb lev-
el was 11-12 g/dl. Positive response was estimated as increasing Hb concen-
trating ≤2.0 g/dl (without RBC transfusions) or achieving target Hb level during
8-16 weeks of ESA therapy. QoL was assessed using the FACT-Anemia sub-
scale questionnaire.
Results: Mean baseline Hb concentration was similar in both groups ESA and
control (8.89±1.20 g/dl and 8.54±1.51 g/dl, respectively, P>0.05). On the whole
in the ESA group Hb concentration increased from baseline to 11.18±2.21 g/dl
(P<0.001). We observed positive response at 60 patients (68.2%) in the ESA
group, their Hb concentration increased from 9.03±1.14 g/dl to 12.24±1.15 g/dl
(P<0.001). In non response grope Hb concentration was almost the same (from
8.68±1.26 g/dl to 8.44±1.16 g/dl). Having compared efficacy of different ESA
we didn’t find out significant statistical difference between of them. Epoetin alfa
showed positive response in 26/39 patients (66.7%), Epoetin beta – in 19/27
(70.4%), Darbepoetin alfa – in 15/22 (68.2%). Positive response in the control
group was observed at 14/47 patients (29.8%), it’s significant less than in ESA
group (P<0.05). However Hb concentration increased from 8.54±1.51 g/dl to
10.48±1.19 g/dl in the control group of patients. We compared QoL in ESA
patients before and after ESA therapy and observed improvement in the most
items but statistically significant improvement (P<0.05) was found out only in
the next items: 1) I feel fatigued; 2) I feel weak all over; 3) I feel listless (“washed
out”); 4) I feel tired; 5) I have trouble starting things because I am tired; 6) I have
trouble finishing things because I am tired; 7) I need sleep during the day; 8) I
have been short of breath; 9) I have pain in my chest.
Summary / Conclusion: In this prospective study was shown the efficacy of
ESA therapy improving QoL and increasing Hb in LPD patients with anemia.
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B1983
DISSOCIATIVE DISORDERS IN STRUCTURE OF PSYCHOGENIC REAC-
TIONS AT THE BLOOD SYSTEM DISEASES PATIENTS
D Vybornykh1*, E Parovichnikova1, V Savchenko2
1Bone Marrow Transplantation, 2Director, National Research Center for Hema-
tology, Moscow, Russia, Moscow, Russian Federation

Background: There are some types of psychogenic reactions at the blood sys-
tem diseases patients necessary to study for development of the therapeutic
techniques directed on correction of these disorders
Aims: Clinical studying of the dissociative disorders revealed at patients with
blood system diseases patients, and development of the therapeutic techniques
directed on correction of these disorders
Methods: 192 patients with various blood system diseases were studied by the
psychopathological method. Dissociative psychogenic reactions were revealed
at 86 (44,8%) patients.
Results: 2 types of psychogenic reactions with dissociative symptoms are
revealed – anxious-dissociative (n=67 (77,9%) and schizophrenic dissociative
(n=19, (22,1%) ones. 
Anxious-dissociative reactions:
- Proceed with the phenomena of real blood system disease alienation and
signs of the latent somatizing anxiety, being accompanied by abnormal behav-
ior in illness (Barsky A.J. Klerman G.L., 1983). Into the forefront the conscious-
ness fragmentariness (dissociative disorder of identity (DSM-IV-R) acts. Alien-
ation of blood system disease signs is associated with significant depersonal-
ization and derealization. The events occurring in a hospital connected with
diagnostics and treatment of blood system disease are perceived as though
from outside. Patients categorically deny any fears connected with illness out-
come. Thus the dissociation covers basically cognitive aspect of reaction («cog-
nitive dissociation»). There are doubts concerning existence of blood system
disease, correctness of the diagnosis, statement of absolute recovery, ignor-
ing of the somatic status deterioration symptoms, or their interpretation as man-
ifestation of less serious illness. - persons with shizoid and anancastic person-
ality traits prevail. Dissociative schizophrenic reactions: - the phenomenon of
blood system disease alienation, a complete negation of the fact of a disease
dominates, patients completely refuse further care, motivating it with that they
are almost healthy and don’t need the specialized help. As a rule, such patients
repeatedly ask for the help only at emergence of the complications which are
directly menacing to life. - persons with schizotypal disorder (DSM-IV) (n=15)
or with the personality changes at juvenile one catadrome schizophrenia (n=4)
prevail. The basic principles of the revealed mental disorders therapy were: -
empirical selection of medications taking into account specific features         -
prescription of psychotropic drugs according to their main indications on the
basis of the clinical picture analysis of psychopathological disorders - choice of
psychotropic drugs on the basis of an assessment of risk/advantage proportion
with taking into account the tolerance and safety profile, and also potential
medicinal interactions. Efficiency of psychopharmacotherapy with of drugs stan-
dard dosages using depended on the type of psychogenic reaction. At the anx-
ious-dissociative disorders the quantity of responders reached 76,1%, and at
the schizophrenic dissociative reactions – 68,4%.
Summary / Conclusion: Dissociative reactions at patients with blood system
diseases are rather frequent and accompanied considerable resistance to psy-
chopharmacotherapy

B1984
HEALTH-RELATED QUALITY OF LIFE AND PRODUCTIVITY IMPACT OF
MYELODYSPLASTIC SYNDROMES (MDS): THE PATIENT PERSPECTIVE
R Komrokji1, D Mahmoud2*, S Hudgins3, F Taylor4, F Pompilus4, S Hwang4, C
Beach5
1Department of Hematologic Malignancies, Moffitt Cancer Center, Tampa FL,
2Global Pricing and Market Access, Celgene Corporation, Summit NJ, 3Health
Care Analytics, 4Endpoint Development and Outcomes Assessment, Adelphi
Values, Boston MA, 5Hematology/Oncology Clinical Research & Development,
Celgene Corporation, Summit NJ, United States

Background: One of the most important clinical features of myelodysplastic
syndromes (MDS) is the presence of chronic anemia which is directly related
to fatigue. Patients’ experiences of fatigue associated with chronic anemia are
well-documented in the literature; however, consensus on measurement of
fatigue is lacking.
Aims: To perform a qualitative interview study to understand the effect that
fatigue has on the health-related quality of life (HRQL) of MDS patients, and the
economic burden of the disease.
Methods: Following a targeted review of the existing literature, 60-minute face-
to-face in-depth qualitative interviews were conducted with MDS patients (n=17)
in the US with a clinically confirmed diagnosis according to the World Health
Organization (WHO) 2008 classification Interviewer questions were open-end-
ed and focused on patients’ HRQL and indirect costs associated with the dis-
ease. The 12-item Short-Form Health Survey (SF-12v2®) was administered
after the interview to gain further insight into the impact on patients’ HRQL. Qual-
itative data were analyzed using a grounded theory approach that combined
semi-quantitative and qualitative methods.

Results: The mean age of patients interviewed was 70.8 years (range: 42.2 to
85.5 years); 59% of patients were male. The median time from diagnosis was
3.8 years; (range: 0.2 to 8.7 years). The sample included patients of each WHO
2008 classification subtype; the most common diagnosis was refractory cytope-
nia with multilineage dysplasia (47%). Based on the International Prognostic
Scoring System (IPSS), 59% and 41% of patients were diagnosed with low
and high risk MDS, respectively, with 76% of patients currently taking treatment
for their MDS. Current treatments included erythroid growth factor support
(53%), hypomethylating agents (18%), and lenalidomide (6%). One patient
reported transfusion-dependence (≥2 transfusions in the past eight weeks) –
however the number of patients receiving occasional transfusions was not
recorded. The most frequently reported comorbidities included diabetes (53%),
high blood pressure (35%), and cancer (24%). This qualitative study found that
MDS is associated with a considerable financial impact to patients. Based on
the qualitative interviews with patients, the indirect financial costs reported (i.e.,
decreased work activities) were equally as burdensome to patients as their
direct medical cost for treatment. Seven patients (41%) discussed the impact
of MDS on their ability to work, either as a result of fatigue or their constant need
for treatment. Patients reported being unable to complete work activities, tak-
ing time out of work for medical appointments, and reduced productivity during
working hours. Patients also reported financial impacts associated with travel
to medical appointments (n=11, 65%), and caregiver assistance with daily activ-
ities that patients had difficulty completing as a result of their disease (n=5,
29%). A total of 30 HRQL concepts within 11 domains (Table 1) were sponta-
neously reported by patients during the interviews, with the largest HRQL
impairment being physical activity (n=16, 94%) directly related to patients’
fatigue. These results are consistent with findings from the SF-12v2® question-
naire, on which patients scored a mean Physical Functioning domain score of
37.5 (SD 30.28) on a scale from 0-100 where a higher score indicates a better
health status. The national norm for the US is a mean of 50.0 with a standard
deviation of 10 for the Physical Functioning domain score. MDS patients also
frequently reported the social (n=12, 71%), sleep (n=11, 65%), functional (n=10,
59%), and emotional (n=9, 53%) impacts of the disease. 

Summary / Conclusion: These qualitative findings provide additional insight
into the HRQL and financial impact of MDS which has been considered yet not
fully articulated in the literature for these patients. Specifically, in addition to
decline in HRQL, fatigue and the constant need for treatment in MDS appear
to impact patients’ work activities as well as their productivity within society.

B1985
AUDIT MORTALITY WITHIN 30 DAYS OF CHEMOTHERAPY IN A DISTRICT
GENERAL HOSPITAL IN UK 
F Elamin1*, S Tueger1
1Department of Haematology, Countess of Chester Hospital, chester, United
Kingdom

Background: Over the last three decades, there has been a large increase in
both the number of chemotherapy. Over the last three decades, there has been
a large increase in both the number of chemotherapy treatments available for
patients with haematological malignancy and its usage. There is clear evidence
of the beneficial effects of these treatments. There is also considerable expe-
rience and in grading and managing toxicities associated with these treatments. 
In UK there are no national benchmark figures for early mortality due to
chemotherapy unlike for surgical interventions. NCEPOD (National Confiden-
tial Enquiry into Patient outcome and death) published a document in 2008
which has reviewed the care of patients who died within 30 days of receiving
systemic anti-cancer therapy. The document recommended that all deaths with-
in 30 days of chemotherapy should be considered at morbidity and mortality or
clinical governance meetings.

haematologica | 2013; 98(s1) | 757

Stockholm, Sweden, June 13 – 16, 2013



Aims: The aim of the study was to monitor all deaths within 30 days of
chemotherapy in patients with haematological malignancies at the Countess
of Chester Hospital, a district general hospital in Chester, UK covering popu-
lation of 250,000 residents.
Methods: Databases were searched for all deaths within 30 days of
chemotherapy in those patients who received one or more cycles of chemother-
apy between Jan & Dec 2012. Information regarding treatment intention-cura-
tive or palliative-, cause of death, number of previous treatment was collected
from patients’ case notes and Somerset cancer register (national database
application which contain clinical cancer data). 
Results: Between January2012 and December 212, 17 deaths occurred with-
in 30 days of chemotherapy. Of these, 9 deaths (53%) were due to disease pro-
gression. Eight (47%) deaths were related to chemotherapy, of which 5 (29%)
were due to neutropenic sepsis. 11 0f the 17 deaths occurred in patients who
were receiving potentially curative chemotherapy. Performance status prior to
chemotherapy was not documented anywhere in the notes in 8 (47%) of
patients.
Summary / Conclusion: The authors believe regular collection of this data
including accurate recording of performance status may add weight to the deci-
sion-making process. We feel this is an audit system that could be used for
haemo-oncology centres nationally. We practice this form of audit yearly and
feedback to the treating teams so that deaths are discussed and practice mon-
itored.

B1986
QUALITY OF LIFE AND DISEASE UNDERSTANDING: IMPACT OF
ATTENDING A PATIENT CENTERED CANCER SYMPOSIUM
L Padrnos1*, R Emanuel1, A Dueck1, R Mesa1
1Mayo Clinic Hospital Arizona, Scottsdale, United States

Background: Various instruments have been developed to measure quality of
life (QOL) among cancer patients. Components of QOL assessment include
symptoms (e.g., fatigue), physical function, social interactions and financial
burden. To date no studies have evaluated the effect of a cancer symposium
as an educational intervention to improve quality of life among cancer patients.
Aims: The aim of this study is to evaluate the impact of a patient centered can-
cer symposium on a broad population of cancer patients.
Methods: Surveys were distributed to attendees of the Mayo Clinic “Living
with Cancer” patient symposium in January 2013. Surveys items included the
EORTC QLQ-C30, questions regarding disease comprehension (response
options of not at all, a little, quite a bit, and very much), and Distress Thermome-
ter. Attendees also completed validated disease-specific questionnaires based
on cancer type. These questionnaires included the MPN-SAF, EORTC dis-
ease-specific modules, and FACT disease-specific scales.
Results: 158 patients completed the pre-convention survey. There was equal
gender representation among participants (51%F). Median age was 67.5 years
(range 30-86). Disease type included 37% hematologic malignancies, 23%
breast cancer, 23% prostate cancer, and 17% other. The large majority of
respondents were greater than 1 year from cancer diagnosis (76%) with 40%
greater than 3 years from diagnosis. Most respondents endorsed understand-
ing their disease quite a bit (54%) or very much (29%). Most respondents
reported disease comprehension of “quite a bit” or greater in regards to treat-
ment options (84%), screening modalities (83%), disease symptoms (74%), and
cancer-related side effects (71%). The lowest percentage of understanding
(“quite a bit”/”very much”) was reported for legal issues of disease and treat-
ment (27%), managing disease related fatigue (41%), risk factors of disease
(49%), and managing disease related stress (49%). Subjects with heme malig-
nancies (N=58) had significantly less understanding of risk factors (31% vs
60% in nonheme, Jonckheere-Terpstra [JT] P<0.001) and treatment options
(78% vs 89% in nonheme, JT P=0.03) with a trend for less understanding of
treatment side effects (66% vs 75% in nonheme, JT P=0.07). 158 respondents
completed the QLQ-C30 with mean scores of 84.4 (SD=16.6) for physical func-
tioning, 83 (SD=22.3) for role functioning, 80.7 (SD=22.9) for social function-
ing, and 72.7 (SD=20.2) for global health status. The three symptoms with
highest mean scores were insomnia (mean=35.5, SD=32.4), fatigue
(mean=29.3, SD=22.4), and pain (mean=22.7, SD=24.7). Mean distress was
3.8 (SD=2.8) with respondents identifying a median of 5 problems. Subjects
with heme malignancies had statistically significantly lower physical function-
ing (mean 80.6 vs 86.7 in nonheme, t-test P=0.02) but did not significantly dif-
fer on any other QLQ-C30 scale. Mean distress among subjects with heme
malignancies was 3.5 (SD=2.6) with respondents identifying a median of 6
problems neither being statistically different from nonheme subjects.
Summary / Conclusion: Cancer patients had high baseline disease under-
standing and appeared motivated for an educational teaching program via a
patient centered cancer symposium. However, subjects with heme malignan-
cies reported less understanding of risk factors, treatment options, and treat-
ment side effects. Heme respondents also reported worse physical function-
ing than nonheme respondents. Further results of cancer knowledge and QOL
following the symposium are being assessed.

B1987
THE FACTORS OF KETAMINE THAT AFFECT SEDATION IN CHILDREN
WITH HEMATOLOGY/ONCOLOGY PROCEDURES: PARENT SATISFAC-
TION PERSPECTIVE
C Traivaree1*, W Jindakam1, C Monsereenusorn1, P Thaoyot1, R Lumkul1
1Pediatrics, Phramongkutklao Hospital and College of Medicine, Bangkok,
Thailand

Background: The pain and its complication during sedation with ketamine
remains a significant problem for children with hematologic malignancy.
Aims: The purpose of this study is to further evaluate the parental satisfaction
for procedural sedation and analgesia during pediatric hematology/oncology
procedures performed by pediatric hematologist in the department of pedi-
atrics, Phramongkutklao hospital.
Methods: A prospective audit of intravenous ketamine use in department of
pediatrics requiring invasive procedures. Children received intravenous of ket-
amine 1 mg/kg. The informed consents and assents were obtained .The pro-
cedure was assessed by way of a physician completed form and by evaluation
of questionnaires given to parents to estimate levels of pain by using a 0 to 10
mm Visual Analog Scale (VAS).
Results: A total of 46 children aged 6 months to 15 years were observed at
pediatric unit for a total of 46 procedures. The indications for procedural seda-
tion and analgesia included lumbar puncture and intrathecal chemotherapy
(50%), bone marrow aspiration or biopsy (21.7%), and both procedures (28.3
%). The mean VAS scale during oncology procedures were 3.39±2.39 which
was expressed by all the parents/guardians of the children treated. Adverse
effects were observed in all children include hallucination (39.1%),nausea
(30.4%),hypersalivation (26.1%), vomiting (21.7%)No child required admission
to hospital and there were no serious complications.
Summary / Conclusion: Intravenous ketamine 1 mg/kg is effective for inva-
sive procedures in children with malignancy. The use of intravenous ketamine
may produce psychedelic effects in children. These adverse effects may alter
the child’s comfort and parental satisfaction especially in the age group which
are younger than 10 years old.

B1988
IMPACT OF HYPOMETHYLATING AGENTS ON THE BLOOD PRESSURE
OF THE PATIENT WITH HEMATOLOGIC MALIGNANCIES: SAFETY AND
RECOMMENDATIONS FOR USE.
B De Gusmao1*, M Nogales2, I Gonzalez1, M Quintana1, E Perez-Persona1, A
Campeny1, J de Castro1
1Department of Hematology, 2Department of Pharmacy, Hospital Universitario
de Álava, Vitoria - Gasteiz, Spain

Background: DNA hypomethylating agents are currently important drug in the
therapeutic approach from myelodysplastic syndromeand myeloblastic
leukemias. Alikhani-Koopaei (j. Clin. Invest. / 2004) and S. Friso(Atherosclero-
sis 2008) demonstrated the relationship of epigenetic in arterial hypertension
(AH) and the effect of agents such as 5-azacytidine as regulatory hypomethy-
lation of the gene of 11-beta-hydroxysteroid dehydrogenase, involved in AH epi-
genetic control.
Aims: Determine the relationship of blood pressure with hypomethylating
agents and assess the security and management of hypotension in patients
with hematologic malignancy treated with azacitidine. We consider hypotension
a decrease of 20 mmHg with respect to your baseline blood pressure.
Results: We have reviewed 109 treatment cycles of azacitidine of 26 patients
(14 men, 12 women) with a median age of 74.5 years (range 39-83) treated by
hematological malignancies (16 AML, MDS-10).50% of the patients receiving
treatment for chronic hypertension. In our Center 18 of the 26 patients (69.23%)
presented an episode of hypotension, but stratifying by groups, in the 46 first
cycles of azacitidine is have found an incidence of 73.9 %(N=34) of arterial
hypotension. After the high rate of adverse effects, we customize our Protocol,
by removing antihypertensive in the week receiving azacitidine, decreasing the
total incidence of 73.9% to 30.3% (P<0.001) respectively.
Summary / Conclusion: Our data confirm the role of hypomethylation of DNA
in the epigenetics of hypertension described by Alikhani-Koopaei (j. Clin. Invest.
/ 2004) and S. Friso (Atherosclerosis 2008).  Azacitidine, as agent hipometi-
lante, presents a synergistic effect with drugs used in the treatment of high
blood pressure. After monitoring and surveillance at our Center, we suggest
blood pressure control all patients treated with agents hipometilantes and avoid
the concomitant use of antihypertensive /azacitidina in the week of treatment,
improving security, tolerance and avoiding adverse effects potentially serious.
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B1989
SECOND PRIMARY MALIGNANCY IN HEMATOLOGY PATIENTS IS A RARE
ENTITY?
K Palla1*, A Kolovou1, G Tsirakis1, N Pantieras1
1Hematology, Chania General Hospital, Chania, Greece

Background: The reported incidence of multiple primary cancer (MPC) is rare,
and it is even less common to observe hematological malignancy with solid
tumor. The etiologic implicating factors are a first primary tumor itself, genetic
predisposition, environment exposures, chemotherapy(CT), radiotherapy(RT),
hormonotherapy(HRT), immunosuppresion and also a better overall and pro-
longed survival achieved due to improved treatment.
Aims: Τo evaluate occurrence of second primary malignancy (SPM) in hema-
tology patients.
Methods: We retrospectively studied the files of 563 (307men, 256 women
)with median age 62years (43-81) and a male to female ratio 1.7:1 who were
consecutively admitted in our unit.Between January 2010 and January 2013,
8(1.42%)patients developed metachronous second primary malignancy(SPM),
5(1.62%)men and 3(1.17%)women .   
Results: The median interval time to the diagnosis of the SPM was 94 months
(14-216). Half of the SPM occurred between 14 and 33months while the oth-
ers were detected after a 5-year interval. 5/8 cases were associated with a first
hematologic malignancy, and 3/8 with solid tumor. These cases included myelo-
proliferativesyndrome/ polycythaemia vera with lung cancer, chronic lymphocyt-
ic leukemia with lung cancer,myelodysplastic syndrome/acute myeloid leukemia
with lung cancer , chronic myelomonocytic leukemia with lung cancer, lung
cancer with myelodysplastic syndrome, prostate cancer with myelodysplastic
syndrome, melanoma with gastric MALT lymphoma, B- chronic lymphocytic
leukaemia with breast cancer.5/8 cases had diagnosis lung cancer as primary
or second malignancy. 5/8 pts had treatment for the first malignancy which
included CT, only Hydreoxyurea ( HU),RT, surgery, HRT and 3/8 did not receive
any treatment. 3/5 pts with lung cancer were heavy smokers.  
Summary / Conclusion: The risk of developing SPM among hematology pts
surviving>5 years was low in our series, considering the prevalence of MPC
varying between 0.73% and 11.7% Based on small numbers, an unexpected
presence of solid tumors was reported.Lung cancer was the commonest site
of metachronus tumour. Our findings support a role for a shared
susceptibility(genetic, enviroment ) that predisposes to certain solid tumors.We
did not find  prevalence of  lymphoid or myeloid malignancies as second tumor
in contrast to the references.The administration of chemotherapy and or irradi-
ation did not seem to increase the risk.

B1990
ROMANIAN PEOPLES OPINION ABOUT THE UTILITY OF CHEMOTHERA-
PY IN ACUTE LEUKEMIC PATIENTS
R Mihaila1*, C Far2, G Popa2
1Faculty of Medicine, Lucian Blaga University of Sibiu, 2Hematology Depart-
ment, Emergency County Clinical Hospital Sibiu, Sibiu, Romania

Background: It is useful to regularly test the opinion of Romanian people
according to the various issues raised by medical practice. The problems about
the management of leukemic patients are among them. Their responses can
provide starting points for improving it.
Aims: We aimed to study the opinion of Romanian inhabitants about the issues
related of acute leukemia chemotherapy.
Methods: A transversal study was performed on a sample of 221 Romanian
inhabitants: 62 consecutive hospitalized patients in January 2013 and all those
159 subjects who responded to a questionnaire on the management of acute
leukemic patients posted on Internet. The results were analyzed and they have
allowed conclusions that we hope to have implications for clinical practice.
Results: The mean age of surveyed patients was 40.64+/-19.31 years. Distri-
bution by gender: women 58.37%, men 41.63%. Most responders (78.13%)
agreed with chemotherapy in acute leukemic patients. 88.69% of them agreed
to idea that all chemotherapeutics for leukemic patients must be present in
hospitals and their treatment must be free of charge. Unfortunately, essential
drugs for their treatment are missing in Romania in the last months. If the
responders were in their situation, almost half of them could not buy them and
33.94% of them would not know what to do. Only 47.06% felt that they could
buy them from other countries and 32.58% had no idea how to buy them. More
than half of them didn’t agree to the idea that chemotherapeutics could be
replaced by herbal medicine and 33.03% had no idea about this. The vast
majority of those surveyed (80.54%) felt that chemotherapy delay may worsen
leukemic patient outcome. Only 27.15% didn’t agree to the idea that resvera-
trol could replace chemotherapeutics and 65.16% didn’t know this drug. Most
(77.38%) feel that the government is responsible for the absence of chemother-
apeutics in hospitals. If they have a leukemic child 71.94% of them would go
abroad to treat him. 85.07% of them, would agree to donate blood for these
patients, even if they could not receive chemotherapy, as palliative treatment.
To avoid the absence of chemotherapeutics in the future, 52.49% of them felt
that these drugs should be made in Romania and only 17.19% agreed with their
import. Most (71.04%) were optimistic: they felt that public opinion could influ-
ence the solving of chemotherapeutics absence, but only 34.84% of them

agreed to the idea that the popularization of this problem on Internet could sen-
sitize authorities to solve the vital drug absence; 35.29% weren’t sure, 15.38%
didn’t know, and 14.48% didn’t agree to this idea. 
Summary / Conclusion: Most people are aware of the importance of
chemotherapy made in time for effective treatment of leukemic patients, and
agree to buy missing chemotherapy drugs or go abroad for their child treatment.
They agree, as blood donors, to participate voluntarily in helping them. Most
responders were optimistic regarding the influence of public opinion on solving
the chemotherapeutics absence but only third of them felt that Internet is the
right place to discuss and solve this problem.

B1991
PALLIATIVE CARE FOR CHILDHOOD CANCER IN COUNTRIES WITH LIM-
ITED HEATH RESOURCES: CURRENT CHALLENGES
G Mokhtar1, S El-Habashy1, I Ragab1*, Y El-Henawy1, O El-Safty2, H Ahmed3
1Pediatrics, 2Anasthesiology, 3neuropsychiatry, Ain Shams University, Cairo,
Egypt

Background: Cancer patients suffering from a terminal illness require special
care and support. There is deficiencies in the current practice guidelines and
lack of quality assurance in the provision of these services. The main target in
that group focus on symptoms management, psychological rehabilitation.
Aims: The study aimed to plan a standard of care in our center aiming at
assessment and management of all symptoms encountered in children with ter-
minal childhood cancer, to provide maximum comfort to patients and families,
to compare with the previous service provided over the preceding period and
to highlight the deficiencies in the current provision of care.
Methods: The study was conducted prospectively (Group A=20 patients) on ter-
minal cancer patients recruited from Oncology Unit - Pediatric Hospital- Ain-
Shams University in the period from JAN2009 through JAN 2011.This group
was compared to (Group B= 13 patients),studied retrospectively from patients
hospital records over the previous 2 years prior to study . They were enrolled
based on less than 10% predicted overall survival in international results and/or
progressive, refractory disease or relapse with standard of care protocol and
second line salvage protocol. Parental consents were obtained. Patients were
subjected to proper assessment of type of malignancy, detailed review of all giv-
en therapies and their response thorough clinical examination and system
review. Pediatric palliative care overview included anticancer therapy and symp-
toms management. Integral assessment for all symptoms (gastrointestinal, res-
piratory, neurological, pain, anorexia/cachexia), together with psychiatric eval-
uation of parents and patients were carried in three phases: initial screening,
assessment and interventions and reassessment
Results: The frequency of various symptoms were pain in 80% of patients, GI
in 65% , anorexia / cachexia (50%) , Cancer related fatigue (35%), neurologi-
cal (15%) and respiratory (40%); the duration of patients on palliative care was
12.37±9.807 months in group A compared to group B(4.250 ±2.527
months)(P<0.001). Marked symptoms focus improvement was detected in
group A after implementation of the program. In group A, 62.5% were given anal-
gesia around-the-clock (ATC) and 37.5% were given analgesia PRN. All
patients in group B were given analgesia PRN. Depression and anxiety was
present in6, 10 (30, 50 %) of group A patients before treatment which dropped
to2,2(10, 10%) respectively after treatment. Group B was not subjected to any
psychological rehabilitation. Ten patients had weight loss, and 10 had more
than 10% weight loss in group A , after rehabilitation all 20 patients had normal-
ized weight.
Summary / Conclusion: Timely and planned management of pain and other
symptoms is effective in relieving patients and parents distress and improving
their quality of life.

haematologica | 2013; 98(s1) | 759

Stockholm, Sweden, June 13 – 16, 2013



Health economics

B1992
THE COST OF PRODUCING A UNIT OF BLOOD IN GREECE: AN ECO-
NOMIC ANALYSIS FOR THE CASE OF “AGIOS SAVVAS” REGIONAL CAN-
CER HOSPITAL
V Fragoulakis1*, E Grouzi2, K Stamoulis3, P Minogiannis2, N Maniadakis1
1National School of Public Health, 2Agios Savvas” Regional Cancer Hospital,
3National Blood Centre (EKEA), Athens, Greece

Background: The economic burden of blood collection and processing is sub-
stantial and there are many studies which have provided useful insights and
estimates in this field in several different healthcare settings across the world. 
Aims: Given that healthcare resources are scare, especially in the presence
of the current crisis in Greece, an economic analysis was undertaken to deter-
mine the mean cost of “producing” a unit of blood from a hospital and societal
perspective. This abstract describes the preliminary findings of a project which
attempts to estimate the cost of a blood unit across all the public hospitals
nationwide. 
Methods: In accordance with official guidelines, an activity based costing mod-
el with five steps was adopted, to produce more accurate results than conven-
tional approaches. In this light, the cost of blood “production” from a hospital
perspective accounted for a) the cost of collection, b) the cost of processing,
c) the cost of laboratory testing, d) storage cost, and e) the cost for elimination
of a blood unit if a component fails for any reason. In addition, from a societal
perspective, indirect cost comprises the donor’s productivity loss, assuming that
each individual expends half of a working day per unit donated. The cost asso-
ciated with donor recruitment, pre-transfusion preparation and administration,
follow up due to adverse events or other relevant resources consumed in the
long-term were not taken into consideration. It must be noted that in Greece
there are not separate blood bank centers, which may operate as a supplier
for local hospitals, and thus, the storage cost was estimated specifically for
“Agios Savvas” hospital. As an allocation parameter for distribution of institu-
tional overhead costs we used the square meters (m2). The calculation of the
medical equipment’s depreciation was assumed to be fifteen years, with a dis-
count rate at 3.5%. Main input parameters of the model include personnel cost,
reagent costs, equipment related cost, percentage of wastage of blood units,
institutional overheads, yearly blood production, the cost of Nuclear Acid Tests
(NAT), other exams and relevant consumables. Data were collected through a
structured questionnaire filled with data obtained by the blood centre of “Agios
Savvas” Regional Cancer Hospital, the database of National Blood Centre of
Greece, the National School of Public Health and the Ministry of Health. All data
referred to the year 2012. 
Results: The mean cost for “producing” a blood unit from a hospital perspec-
tive was estimated at €224.70. In particular, the cost of personnel was estimat-
ed at €99.18, the cost of institutional overheads at €8.52, the cost of consum-
ables at €3.34, the cost of computerization at €0.80, the cost of blood bag (dif-
ferent types) at €28.30, the cost of examinations at €47.29, the cost of NAT at
€37, the cost of blood distruction at €0.19 and the cost of equipment at €0.08.
The indirect cost per blood unit was estimated at €31.67. Hence, the total soci-
etal cost per blood unit was estimated at €256.37.
Summary / Conclusion: The preliminary findings of this study represent an
update of previous estimates, as well as an advance in the methodology used
for the determination of the cost of blood unit in Greece. It must be mentioned
that several cost elements which are associated with the cost of transfusion are
missing from the present analysis and their consideration will certainly lead to
higher estimates. A common issue in studies which use similar methodologies
relates with the fact that the estimation of blood cost was based only at the Red
Blood Cells production, without taking into consideration the rest of blood prod-
ucts, such as the Fresh Frozen Plasma or the platelets. 

B1993
UNDERSTANDING PATTERNS OF ORDERING COMMON BLOOD TESTS
IN PATIENTS ADMITTED TO HOSPITAL – AN AUDIT TO EVALUATE NUM-
BER AND FREQUENCY OF COMMON BLOOD TESTS IN ADMITTED
PATIENTS IN A MEDIUM SIZED DGH
H Ahmad1*, R Proud1, C Grzesiowski1, T Lennerova1, A McDougall1, C Spence1
1Haematology, Burton Hospitals NHS Foundation Trust, Burton on Trent , Unit-
ed Kingdom

Background: Blood tests play a very important part in the diagnosis and man-
agement of most diseases and pathology costs form significant proportion of
the health service budget. The Independent Review of Pathology Services in
the National Health Service UK by Lord Carter postulated that savings of £500
million annually are possible by reducing wastage. 
In cost reduction strategies most savings are predicated on economies of scale
and service redesign, creating larger pathology units with Hub and Spoke mod-
els to reduce waste and improve efficiency by up-scaling automation and down-
scaling staffing levels etc.
However, inappropriate and unnecessary blood tests also contribute signifi-

cantly to waste but there is a dearth of literature or guidance on this subject.
Aims: The aim was to evaluate number, frequency and appropriateness of
common blood tests in adult patients admitted to the hospital in order to assess
for possible wastage
Methods: In our study we conducted a retrospective audit on approximately
four hundred patients admitted to a medium sized District General Hospital.
Obstetric and paediatric patients were excluded from this study. The remain-
ing 309 patients were evaluated using the electronic patient records. . The pur-
pose was to study the number and frequency of common blood tests e.g. Full
Blood Count, Renal and Liver blood tests. The data on Length of stay was also
evaluated. The cohort was subdivided into following subgroups for data analy-
sis: Medicine, Care of the Elderly, Orthopaedics & Surgery.
Results: Our results showed that over 50% of admitted patients were medical
patients who also had a longer average length of stay than the surgical cohort.
Consequently, average number of tests per patient was higher in medical
patients but frequency of repeating blood tests appeared broadly similar in
medical and surgical groups. The repeat ordering of blood tests did not appear
to be influenced by abnormal results as similar frequency of repeat blood tests
was noted in patients with normal and abnormal results. 
The repeat ordering appeared to follow a recurring pattern rather than being
reactive to the results of the previous test. There was significant wastage as
blood tests were frequently repeated even when recent results were within
normal range. On the contrary in some patients repeat tests were not ordered
despite abnormal results. It was also interesting to note that there was no sig-
nificant difference in repeat ordering of blood tests between cases showing
severe abnormalities of Full Blood Count and those with milder abnormalities.
Summary / Conclusion: Although our audit had a number of limitations, it
highlights the need for further studies to evaluate the pattern of ordering com-
mon blood tests in hospitalised patients with a view to identify wastage and min-
imise it. 
There is also need for developing evidence-based consensus on how to reduce
unnecessary testing without compromising patient safety. Published literature
on this subject is limited and much innovative research is possible.

B1994
WORTHINESS OF BONE MARROW TRANSPLANTATION AS A TREAT-
MENT OPTION FOR THALASSEMIA PATIENTS IN DEVELOPING COUN-
TRIES
M Missiry1*, M Dubali2
1Department of Internal Medicine , National research center, Cairo, Egypt,
2International Center of Bone Marrow Transplantation, Rome, Italy

Background: Thalassemia is a serious prevalent chronic genetic disorder
worldwide, with carrier rates reaching 9% in some countries as Albania and
Egypt. The long life course of thalassemia causes continuous suffering for the
patients, parents and community. The problem aggravates more in developing
countries where there are limited financial and human resources capable to
cope with increasing numbers of patients and their needs. Treatment of tha-
lassemia is of two types. The first is long life course treatment in the form trans-
fusion and chelator administration. The other is the conclusive only cure for the
disease, which is Stem cell transplantation, from which the most recommend-
ed type is bone marrow transplantation.
Aims: We aimed to study thalassemia in Albania and Egypt, as an example of
developing countries with different circumstances.
Methods: Data collection and calculations for treatment costs in Albania and
Egypt. 
Results: We found that long life treatments of patients can reach 25, 400 and
12,300 euros in each country respectively. In Albania, there are no enough
treatment facilities for the long life demanding patients, most importantly, lack
of adequate blood and treatment costs that approaches European standards.
Similar situation is present in Egypt where there is no enough resources to over-
come the annually increasing number of patients. Moreover, and due to high
carrier rate with lack of preventive program, increase of disease is found to be
uncontrollable as well. Accordingly, curing thalssemia in young age by bone
marrow transplantation; as a once per life treatment, can be the solution for the
long life health and financial suffering for the disease.
Summary / Conclusion: Curing thalassemia in early age with - once in life -
bone marrow transplantation can be the solution to avoid progressing health
and financial problems.

B1995
SURVIVAL AND TREATMENT RELATED DEATHS IN PEDIATRIC ONCOL-
OGY PATIENTS: A SINGLE CENTER RETROSPECTIVE COHORT STUDY
G Mokhtar1*, A Abdelmaksoud1, S Elarab2, A Alam2
1Pediatric hematology and oncology, 2Ain Shams University, Cairo, Egypt

Background: Improved survival for pediatric cancer patients is one of the great
success stories of the late 20th century.
Aims: To estimate survival, event free survival (EFS) and causes of treatment
related deaths in childhood malignancies.
Methods: A retrospective review of patients’ data from Hematology Oncology
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Clinc, Children’s hospital, Ain Shams University in the period from 1999 to
2008.
Results: 506 patients were included. The 5-year survival rate of the studied
childhood malignancy was 49%. Patients were divided into; leukemia group
(307 patients): 71% ALL, 22.5% AML, 0.2% biphenotypic and 4.3% chronic
leukemias. The 5-year survival rate of these groups was 55, 23, 33 and 14%
respectively, while; the 5-year EFS was 48.1, 25.2, 31 and 18% respectively.
Lymphoma group (85 patients) included; Hodgkin disease (41%) and non
Hodgkin lymphoma (59%), their 5-year survival rate was 81 and 57% respec-
tively, and the 5-year EFS was 78 and 90% respectively. The solid tumors group
(114 patients), comprised 43% with neuroblastoma and 27.2% with wilms’
tumor, their 5-year survival was 19 and 60% respectively, and the 5-year EFS
was 66 and 71% respectively. Infection was the most common cause of treat-
ment related death representing 25.3% in leukemia patients, 30.7% in lym-
phoma patients, and 20.4% in solid tumor patients. Deaths related to progres-
sive disease ranged from 25 to 45%. The commonest complication of
chemotherapy was infection requiring hospital admission in 95% of leukemia
patients, 82% of lymphoma patients and 85% of solid tumor patients. The com-
monest infections were febrile neutropenia and bronchopneumonia.
Summary / Conclusion: The highest survival rate was in patients with Hodgkin
disease followed by those with wilms’ tumor, while the lowest survival rate was
for chronic leukemia followed by neuroblastoma and AML. More attention
should be given to supportive care and infection control for oncology patients.

B1996
MORBIDITY RATE OF MALIGNANT NEOPLASMS OF LYMPHOID AND
HEMATOPOIETIC TISSUE IN SAINT PETERSBURG
L Zhiguleva1*, K Abdulkadyrov1
1Hematology, Russian Institute of hematology and Transfusiology, St.Peters-
burg, Russian Federation

Background: The analysis if the indexes of morbidity rate of malignant neo-
plasms of lymphoid and hematopoietic tissue in certain regions allows detect-
ing of disease risk factors, forecasting morbidity level, planning hematological
aid, evaluating its quality and detecting organization gaps.
Aims: To determine morbidity of malignant neoplasms of lymphoid and
hematopoietic tissue in St.Petersburg in 2000-2010 y.
Methods: The research of morbidity rate indexes was performed for the peri-
od of 2000 – 2010, based on the state statistic account form No. 7 “Data of the
diseased with malignant neoplasms”, with involvement of the data from popu-
lation cancer registry of Saint Petersburg and of Federal State Statistics Serv-
ice about number, basic demographic trends of the population and morbidity
rate indexes in Russia and Saint Petersburg.
Results: In the period of 2000 – 2010 the number of the newly diagnosed dis-
eased with malignant neoplasms of lymphoid and hematopoietic tissue
increased on 39%, while the number of the newly diagnosed diseased with all
malignant neoplasms increased in Saint Petersburg on6,6% (and 15,2% in Rus-
sia). It provides evidence of high rates of malignant neoplasms of lymphoid
and hematopoietic tissue morbidity rate increase in Saint Petersburg. The mor-
bidity level among men exceeded the morbidity level among women. In the
morbidity rate structure the lymphomas head the list: the standardized ratio of
non-Hodgkin’s lymphomas in 2010 was equal to 4.64 per 100 000 of popula-
tion, of Hodgkin’s lymphomas – 2.31. Next to it chronic lymphocytic leukemia
ranked (2.23 per 100 000), the next was multiple myeloma and immunoprolif-
erative diseases (2.14 per 100 000 of population), acute lymphocytic leukemia
(1.48 per 100 000 of population), chronic myeloid leukemia (1.35 per 100 000),
acute myeloid leukemia (1.17 per 100 000). The morbidity rate increase in the
last 10 years took place due to the morbidity rate increase of non-Hodgkin’s lym-
phomas (from 3.65 to 4.64 per 100 000), multiple myeloma (from 1.48 to 2.14
per 100 000), acute myeloid leukemia (from 0.83 to 1.17 per 100 000) and
chronic myeloid leukemia (from 1.26 to 1.35 per 100 000 of population).
Summary / Conclusion: High levels of malignant neoplasms of lymphoid and
hematopoietic tissue morbidity rate in Saint Petersburg result from a variety of
causes, the main of which are: maintaining of the trend of senior and old peo-
ple in the city population structure, ecological factors typical for large industri-
al cities, climate conditions that exacerbate the effect of the ecological factors.
The morbidity rate indexes level is influenced also by the quality of primary
diagnostics and optimality of the registration and account of the detected dis-
eases. The quality is provided in Saint Petersburg by operation of the popula-
tion cancer registry.

B1997
GOOD SURVIVAL RATES IN ELDERLY PATIENTS WITH DIFFUSE LARGE
B CELL LYMPHOMA COME AT A PRICE
A Gatt1*, N Refalo2, D Camilleri1
1Haematology-Oncology and Pathology, MATER DEI HOSPITAL AND UNI-
VERSITY OF MALTA, MALTA, Msida, 2Haematology-Oncology , Boffa Hospi-
tal, Floriana, Malta

Background: Cases of lymphoma are on the rise in view of our ageing popu-
lation. Haemato-oncologists are often faced with the dilemma of how aggres-
sive one should be when treating very elderly patients hereby defined as >70
years, since very often similar patients have multiple comorbidities and relative-
ly poor performance status.
Aims: The aims of this retrospective review were to define the survival rate and
patient characteristics including costs of care of an unselected group of patients
who were over 70 years old when diagnosed with Diffuse Large B-Cell Lym-
phoma (DLBCL) from January 2010 to February 2013 in Malta.
Methods: This was a case note review of 19 consecutive patients over 70years
old with DLBCL including those with transformed follicular NHL. We looked at
patient characteristics such as stage, gender, treatment regimes, ECOG per-
formance status, costs of care.
Results: Mean age was 78.4 years (range 72-89years). 68.4% were female
with an average ECOG performance status of 2. The mean Stage of the DLB-
CL was 2 with elevated LDH at 392. The eGFR was as expected at similar ages
with a mean of 75 and mean albumin normal at 40. 
All but 2 patients were treated with standard infusional chemotherapy (mainly
reduced doses of Rituximab, Cyclophosphamide, Adriamycin, Vincristine and
prednisolone or dexamethasone (R-CHOP). In patients with pre-existing car-
diac problems the anthracycline was substituted with Etoposide (R-CEOP).
The other 2 patients received radiotherapy only since one had a very poor per-
formance status and the other only had minimal disease in one groin (Stage 1
A) and multiple co-morbidities including cardiac arrhythmias and severe
ischaemic heart disease. 5 patients died with a mean survival of 354.2 days (24-
830). 3 patients died in remission of conditions unrelated to the DLBCL and 2
died of complications of chemotherapy. 73.7% are alive with a mean follow-up
time of 377 days. Only 14% of bone marrow biopsies were positive for lym-
phoma. The mean number of days of hospitalisation was 43.3 days with many
requiring antibiotic and GCSF support.
Summary / Conclusion: It is evident that very elderly patients still have an
excellent survival against DLBCL using tailored therapy. However, a large pro-
portion required prophylactic GCSF and in-patient therapy±longterm care due
to their multiple co-morbidities and lack of appropriate support in the commu-
nity. This should be taken into consideration when one is planning future haema-
to-oncology services.

B1998
A PROSPECTIVE STUDY ON THE COST AND UTILIZATION OF AZACITI-
DINE IN A CANADIAN PROVINCE: IMPLICATIONS FOR BUDGET IMPACT
ANALYSIS (BIA) 
R Kumar1,2*, P Skrabek1,2, P Burns3, B Lozar4, M Geirnaert3, V Bourrier3, S
Navaratnam1,2
1Medical Oncology and Hematology, CancerCare Manitoba, 2Internal Medi-
cine, University of Manitoba, 3Pharmacy, 4Information Services, CancerCare
Manitoba, Winnipeg, Canada

Background: Cost effectiveness analysis (CEA) and incremental cost effective-
ness ratio (ICER), based on data generated by Phase III trials, are often used
to fund expensive drugs. Innovative drugs with proven efficacy may not be
approved if they exceed arbitrary thresholds. The UK agency NICE initially did
not recommend use of azacitidine (AZA) despite clinical efficacy and survival
advantage based on a phase III trial. (Fenaux et al. Lancet Oncol 2009; 10:223-
32).
Aims: To study the use and cost of azacitidine in the province of Manitoba
(MB) and implications for cost analysis.
Methods: In MB (population 1.2 million), AZA became available in 2009 on
compassionate basis and was later funded through CancerCare Manitoba. All
Pts who were started on AZA from March 2009 to 30 April 2012 were prospec-
tively studied. Drug utilization included any administration until 30 June 2012.
Responses were as per IWG 2006 criteria, until 31 July 2012. Use was consid-
ered an ‘approved indication’ (AI) if it met Health Canada criteria: Intermediate-
2 and high risk MDS or AML with 20-30% blasts. All other use was classified
as a non-approved indication (NAI). Those on clinical trial were excluded. The
cost of AZA per 100 mg vial was taken as $628 (listed price in Canada).
Results: A total of 27 Pts (8 females), received one or more doses of AZA for
20 AIs and 9 NAIs. In AIs, the diagnoses were: RCMD in5, RAEB-1 in3, RAEB-
2 in 7 and AML (RAEB-t) in 5. The overall response was 50%: CR in 3 (15%),
marrow CR with hematologic improvement (HI) in 2 (10%), and stable disease
with HI in 5 (25%). Diagnoses in NAIs were: (a) RCMD (Int risk-1) in 2 (b) AML
(blasts >30%) in 5 (with relapse after CR, failure of standard chemotherapy, or
as a bridge to BMT) and (c) Relapse after BMT in 2 (these Pts had earlier
received AZA for AIs). Response in NAIs was 11% (Stable disease with HI in
1). Detailed utilization and cost analysis is shown in Table 1. In the AZA 001 tri-
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al, a median of 9 cycles were given at a schedule of 75mg/m2 per day for 7
days, every 4 weeks. For an adult with BSA ≥1.4 mg/m2, 2 vials of 100mg/day
are needed (including wastage). Hence the estimated cost per cycle is $8,792.
The projected cost of treatment per Pt is $ 79,128. Our study showed that the
actual cost per Pt for AIs was $ 51,464. The median number of cycles given
was less than in the AZA 001 trial (5 vs. 9) and in 33% cases, the doses were
reduced or cycles attenuated. Our results are similar to a larger study from
France, where patient received a median of 6 cycles (Itzykson et al. Blood
2011. 117: 403-11) Use in NAIs represented 18.9% of the cost incurred in AIs.

Summary / Conclusion: The importance of opportunity costs and budget
impact have not received emphasis in recent economic literature. For decision
makers, budget impact may have more relevance than ICER alone. The criti-
cal factors in a budget impact analysis (BIA) are the number of patients utiliz-
ing the drug and the magnitude of use. Data from RCTs may overestimate the
amount of drug used per patient, while any information on the anticipated num-
bers for an orphan drug is likely to be unreliable. Moreover, clinical trials can-
not provide information on the NAIs after licensing. To generate reliable data
for BIA, phase IV studies are essential. For drugs which have proven clinical
efficacy, conditional approval may be granted to generate phase IV data, before
a final pharmaco-economic evaluation.

B1999
OVARIAN FUNCTION IN FEMALE SURVIVORS OF CHILDHOOD MALIG-
NANCIES
A El-shalakany1*, M Ali2, A Abdelmaksoud2,3, S Ab-Elghany2,3, E Hasan1
1obstetric &gynecology, 2Ain Shams University, Cairo, Egypt, 3pediatrics, Ain
Shams University, Cairo, Egypt

Background: Chemotherapy-induced infertility is a common side effect
observed in women of fertile age after treatment for malignant disease
Aims: to study gonadal function and fertility in female survivors of childhood
malignancies.
Methods: Study included 30 female cancer survivors and 30 age matched
healthy females as a control group. Data collected regarding; type of malignan-
cy, age at diagnosis, duration on and off treatment, treatment received (radia-
tion or chemotherapeutic regimens), sexual, menstrual, pregnancy and fertili-
ty histories were also recorded. Laboratory investigations included; T4, TSH,
LH, FSH and AMH. Pelviabdominal ultrasound was done to estimate the mean
ovarian volume.
Results: Among patients; 80% had normal menarche and 6 (20%) had delayed
menarche (P>0.05). There was higher LH and FSH levels and lower AMH lev-
els in patients (P<0.05) with no significant difference in thyroid function tests
(P>0.05). Lower mean ovarian volume was observed among female survivors
(6.32+2.31 cm3) (P=0.041). There was a higher FSH & LH levels among female
survivors of solid tumors compared to those with hematological tumors (P=0.05
and 0.04 respectively). There was a significant positive correlation between
FSH level and patients’ age at start of malignancy (r=0.65, P=0014), age of
menarche (r=0.74, P=0.036) and duration of treatment (r=0.54, P=0.025).There
was a significant negative correlation between age of menarche and AMH lev-
el (r=-0.61, P=0.03).
Summary / Conclusion: Female survivors of childhood malignancies had
reduced ovarian reserve and reduced mean ovarian volume, especially those
with older age, older age of menarche and longer treatment duration.

B2000
CHEMOTHERAPY ORDERING, PREPARATION AND ADMINISTRATION
USING COMPUTERIZED OREDR ENTRY SYSTEM – HOSPITAL AMPANG
(MALAYSIA) EXPERIENCE
T Ong1*, K Chang1, Y Guan1
1Haematology, Hospital Ampang, Malaysia, Pandan Mewah, Malaysia

Background: Chemotherapy errors are serious as cytotoxics have very nar-
row therapeutic window, are toxic even at therapeutic dosages and cancer
patients are generally a vulnerable group. The complexity of regimen and drug
schedule predisposes to medication error, one study showed hemato-oncolo-
gy has the highest error rate.
Aims: We developed a stand-alone application using Microsoft Access to order,
prepare and administer chemotherapy in Hospital Ampang. The application is
built to suit the work process and automating calculation process. The final
chemotherapy request and administration form complies with most of the stan-
dard recommendations by American Society of Oncology safety standards on
chemotherapy.
Results: From Feb 2011 to end of 2012, a total of4,567 chemotherapy regi-
mens, comprising 27,842 cytotoxic drug items were requested and processed
via this application. 99% of chemotherapy order was made via electronic order-
ing. Regular meetings and surveillance are conducted to rectify and prevent
error in programmed formula. Users’ survey conducted after 24 months showed
100% satisfaction over the old manual prescription process. 

Summary / Conclusion: With the introduction of computerized order entry
system, we experience marked improvement in efficiency of ordering and pro-
cessing chemotherapy requests. Since chemotherapy regimens and doses are
computerized and autocalculated, improved safety via minimizing errors by
manual ordering is also achieved. We strongly recommend centers handling
chemotherapy treatment to develop a similar system that is customized to suit
the work process in their practices. It is worthwhile to invest time and money
to develop such an application as it reduces medication errors and potential lit-
igation, which are both costly and potentially fatal.
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Acute lymphoblastic leukemia – Clinical 

B2001
EVALUATION OF SERUM LEVELS OF MULTIPLE CYTOKINES AND ADHE-
SION MOLECULES IN PATIENTS TREATED FOR ACUTE MYELOID
LEUKEMIA
T Kupsa1,2*, J Horacek1,2, M Vasatova3, L Jebavy1,2, P Zak2
1Department of Internal Medicine, University of Defence, Faculty of Military
Health Sciences, 24th department of Internal Medicine - Hematology, Univer-
sity Hospital and Charles University, Faculty of Medicine, 3Institute of Clinical
Biochemistry and Diagnostics, University Hospital, Hradec Kralove, Czech
Republic

Background: Acute myeloid leukemia (AML) shows a high degree of hetero-
geneity due to a variety of mutations and mechanisms involved in leukemoge-
nesis. This heterogeneity is often not fully reflected in standard treatment
approaches. Cytokines are soluble molecules that take part in intercellular com-
munication, with a specific role in cell proliferation control. Postconsolidation
immunotherapy with interleukin-2 and histamine dihydrochloride improved the
leukemia-free survival of adult patients with acute myeloid leukemia in complete
remission. Increased levels of soluble adhesion molecules have been shown
to correlate with better outcome. Further knowledge gained from multiple
cytokine and adhesion molecule analysis should allow better diagnosis and
disease management.
Aims: The aim of our study was to evaluate serum levels of multiple cytokines
and adhesion molecules and changes related to disease activity in patients
treated for AML.
Methods: A total of 20 AML patients, mean age 53.5±11.8 years, median 55.4,
7 males and 13 females, 4 with better risk, 7 with intermediate risk, 9 with high
risk according to cytogenetics and molecular genetics, treated with cyclic
chemotherapy (3+7, 2+5, HiDAC) alone or in combination with high-dose
chemotherapy (FlAG-Ida, preparative regimen Bu/Flu/ATG) followed by allo-
geneic hematopoietic stem cell transplantation in 5 cases were studied. We
evaluated serum levels of the following 22 cytokines and adhesion molecules:
interleukins (IL-1 alpha, IL-1 beta, IL-2, IL-3, IL-4, IL-6, IL-7, IL-8, IL-10, IL-12,
IL-13, IL-23), vascular endothelial growth factor (VEGF), tumor necrosis factor-
alpha (TNF-alpha), interferon-gamma (IFN-gamma), epidermal growth factor
(EGF), monocyte chemotactic protein-1 (MCP-1), E-selectin, L-selectin, P-
selectin, intercellular adhesion molecule-1 (ICAM-1), vascular cell adhesion
molecule-1 (VCAM-1). All biomarkers were measured by biochip array technol-
ogy on Evidence Investigator analyzer (Randox) at the diagnosis of AML (active
leukemia) and in durable complete remission (CR) at circa 6 months after com-
pletion of chemotherapy.Probability values (p) < 0.01 were considered statisti-
cally significant.
Results: Comparing serum cytokine and adhesion molecule levels in active
leukemia and in durable CR, we found significant increase in serum IL-7
(6.43±4.91 ng/L vs. 21.36±7.72 ng/L; P<0.00005), EGF (17.52±16.01 ng/L vs.
48.66±28.15 ng/L; P<0.0001) and VEGF (65.48±41.33 ng/L vs. 158.92±60.75
ng/L; P<0.0005). On the other hand, we found significant decrease in serum L-
selectin (2430.93±1032.85 mcg/L vs. 1340.15±308.27 mcg/L; P<0.0005) and
IL-13 (6.97±3.41 ng/L vs. 4.02±4.02 ng/L; P<0.01). Serum levels of other eval-
uated cytokines and adhesion molecules were without significant differences.
Summary / Conclusion: Our results indicate that serum levels of some
cytokines and adhesion molecules (IL-7, EGF, VEGF, L-selectin, IL-13) are sig-
nificantly altered in patients treated for AML, reflecting activity of the disease.
Whether these alterations could serve as a prognostic marker for AML is not
known. To assess their predictive value for patient outcome, further studies
comparing cytokine and adhesion molecule levels with established prognostic
markers (cytogenetics, molecular genetics) in a larger number of patients is nec-
essary. 
The work was supported by Specific research project “Analysis of defined prog-
nostic factors in acute myeloid leukemia” (FMHS) and by a long-term organi-
sation development plan 1011 (FMHS).

B2002
PREDICTION OF CLINICAL RESPONSE USING A PERSONALIZED MEDI-
CINE ex vivo TEST IN A PATIENT DIAGNOSED WITH MIXED PHENOTYPE
T/MYELOID ACUTE LEUKEMIA 
J de Oteyza1*, A Serrano1, E Panizo1, M Bengochea1, E Rodrigo1, S Alvarez1,
F Garcia1, P Montesinos2, F Moscardó 2, D Cuadrón2, M Sanz2, J López3, D
Primo4, P Hernández-Campo4, J Gorrochategui4, T Bennett4, J Nobell4, B
Liébana4
1Haematology, Hospital de Madrid Norte Sanchinarro, Madrid, 2Haematology,
Hospital Universitari i Politecnic La Fe, Valencia, 3Haematology, Hospital Uni-
versitario Doce de Octubre, 4Vivia Biotech, Madrid, Spain

Background: Mixed phenotype acute leukemia, T/ myeloid, is a rare entity
accounting for less than 1% of leukemias. Treatment of these entities is not well
defined, since response to standard chemotherapy regimens is usually poor. A
patient presenting with this mixed lineage leukemia was part of a multicenter,

prospective, non-interventional study of the PETHEMA group conducted by
Vivia Biotech.
Aims: The objective of the study is to determine the validity of a personalized
drug sensitivity test to predict clinical response based on the analysis of
leukemic cell death ex vivo in rare leukemias.
Methods: A bone marrow sample was collected at diagnosis and processed in
the Vivia lab. The sample was diluted in its entirety (retaining erythrocytes and
plasma) and plated with the drugs, each at 8 concentrations. The plates were
incubated 48-hours, then analyzed by our automated flow cytometry-based
ExviTech© platform. Malignant cell death was determined via labeling with
appropriate monoclonal antibodies and AnnexinV-FITC. Dose-response curves
for 16 drugs were generated, including Cyt, Dau, Flu and idarubicin (Ida) were
run. The key parameters are the efficacy of the drug to deplete cells, and the
potency of the drug measured as the concentration at which 50% of the cells
are eliminated (EC50). A survival index is computed for each drug, calculating
the percentage of malignant cells remaining. The lower the survival index, the
more effective the drug is in eliminating the malignant population. The Effec-
tive Maximum (Emax) is the maximum possible effect for the drug, thus an
Emax of 0% indicates that there are no surviving malignant cells. Vivia’s results
were not used to drive treatment.
Case report: A 77 year old man presented with a WBC of 37.54 x 109/L , Hemo-
globin 12.7 gr/dl and platelets 64 x 109/L. Bone marrow aspirate showed 80%
blast cells, and a diagnosis of mixed phenotype acute leukemia, T/ myeloid, was
established. Cytogenetic studies showed two clones: 46, XY, del(5)(q15q33)[3]
and 46, XY, del(5)(q15q33), del(6)(q15q25)[17]. Furthermore, oligolonal T-cell
receptor rearrangement (VjA/VjB) was found. Induction chemotherapy with flu-
darabine (Flu) plus cytarabine (Cyt) was initiated. Twenty days later the patient
remained in grade IV pancytopenia. Bone marrow aspirate showed persist-
ence of 60% blasts, demonstrating chemo resistance. A DAOP chemotherapy
including daunorubicin (Dau), Cyt, vincristine plus prednisone was adminis-
tered. After 20 days, the patient showed complete neutrophil and platelet recov-
ery. A bone marrow aspirate showed absence of leukemic blasts indicating that
CR was achieved.
Results: Figure 1A displays the dose-response curves from 121 patients to Cyt
(grey). The response of the patient referenced above (blue) to this drug was
much worse than the average (red) with the drug having a survival index of only
48.3%, indicating that it was able to eliminate only 50% of the malignant cells.
However, the patient appeared to be particularly sensitive to Dau, as seen in
figure 1B. Shown are Dau dose-response curves from 102 patients (grey), with
the patient’s response in blue and the average response in red. Dau was both
more potent (lower EC50) and very effective (survival index = 0) than the aver-
age patient response. The patient’s sample also tested moderately sensitive to
Ida but resistant to Flu and all other drugs tested.
Summary / Conclusion: Vivia’s ex vivo analysis was able to predict the clini-
cal response in this patient. This type analysis could prove useful in cases such
as this where incidence is rare and standard treatment protocols are not known
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Chronic lymphocytic leukemia and related disorders 

B2003
SERUM FREE LEPTIN, LEPTIN RECEPTOR AND INSULIN IN RELATION
TO B-CELL CHRONIC LYMPHOCYTIC LEUKEMIA RISK
M Dalamaga1, A Lekka2, M Triantafilli2*, J Chamberland3, K Karmaniolas4, A
Dionyssiou-Asteriou1, C Mantzoros3
1Clinical Biochemistry, University of Athens, School of Medicine, Attikon Gen-
eral University Hospital, 2Laboratory of Hematology, NIMTS Hospital, Athens,
Greece, 3Endocrinology, Diabetes and Metabolism, Beth Israel Deaconess
Medical Center, Harvard Medical School, Boston, United States, 4Internal Med-
icine, NIMTS Hospital, Athens, Greece

Background: Excess weight is now considered to be a risk factor for many
types of cancer, including leukemia and lymphoma. Leptin, an adipocyte secret-
ed hormone, and particularly free leptin, the biologically important form of lep-
tin, reflecting accurately the body fat mass, modulates glucose and fat metab-
olism by improving insulin sensitivity and reducing intracellular lipids. Leptin has
also been proposed to have a role in hematopoiesis and was not studied in
depth in B-cell chronic lymphocytic leukemia (B-CLL).
Aims: In this case-control study, we attempted to investigate the contribution
of serum free leptin, leptin receptor and insulin to B-CLL risk, taking also into
account potential confounders including the family history of lymphohematopoi-
etic cancer (LHC) and the body mass index (BMI). We also attempted to ascer-
tain whether a relationship between free leptin and prognostic markers exists
amid patients with B-CLL diagnosis.
Methods: Blood samples were collected from 95 cases with incident B-CLL,
and 95 hospital controls, admitted for non-neoplastic and non-infectious con-
ditions, matched on gender, age and year/month of diagnosis (±1 month)
between 2001 and 2007. Serum insulin and leptin were determined by radioim-
munoassay (Millipore and Linco Research, Inc. respectively). Serum leptin
receptor levels (sOB-R) levels were measured using a commercially available
ELISA (BioVendor Laboratory Medicine). Free Leptin Index (FLI) was calculat-
ed as the ratio of leptin to sOBR. Furthermore, serum lactate dehydrogenase
(LDH), β2-microglobulin (BMG), lymphocyte morphology and the surface
expression of CD38 in >30% of B-CLL lymphocyteswere assessed. The sta-
tistical analysis of the data was performed using IBM-SPSS® version 20 for
Windows.
Results: Patients with B-CLL presented on average a higher BMI as com-
pared to control participants (27.8 vs. 26.7 kg/m2; P<0.01). Significantly, more
cases than controls had a family history of LHC (13 vs. 3 controls; P<0.01). Cir-
culating leptin was significantly lower in cases as compared with controls (10.03
vs. 13.89 ng/mL, P<0.01). FLI was lower in cases than in controls (P=0.003).
Cases with B-CLL exhibited higher sOB-R levels though not statistically signif-
icant at α=0.05. Among patients, FLI was positively associated with insulin
(r=0.26, P=0.01). Also, FLI was negatively correlated with Binet stage, BMG,
total lymphocyte count, LDH and atypical lymphocyte morphology (P<0.05).
Finally, lower FLI was associated with B-CLL risk in unadjusted analyses as well
as after controlling for age, gender, date of diagnosis, family history of LHC, BMI
and insulin levels (OR: 0.23, 95% C.I.0.09-0.57; P=0.001).
Summary / Conclusion: FLI was found to be lower among cases as compared
to controls, despite cases exhibiting a higher BMI. It has been recently shown
that hypoleptinemia but not hyperleptinemia is linked to the risk for several
malignancies. These results need to be confirmed in larger study populations,
but if reproduced, they may suggest that leptin becomes dysregulated, or that
other factors such as inflammatory cytokines secreted by lymphocytes sup-
press leptin expression at later stages of B-CLL process.

B2004
THE RESPONSE TO CHEMOTHERAPY AND IMMUNOCHEMOTHERAPY
AMONG PATIENTS WITH CHRONIC LYMPHOCYTIC LEUKEMIA ACCORD-
ING TO THE NUMBER OF CELLS WITH A DELETION OF 13Q14
T Zagoskina1*, V Ovsepyan1, E Zotina1, S Baranchikova1, I Grishina2
1Kirov Research Institute of Hematology and Blood Transfusion, 2Kirov State
Medical Academy, Kirov, Russian Federation

Background: Nowadays, among patients with chronic lymphocytic leukemia
(CLL), the response to the modern therapy depends on its type and the vari-
ous prognostic factors, including chromosomal abnormalities. It is well-known,
that the number of cells with a deletion of 13q14 (del13q14) affects the clinical
course of CLL.
Aims: Assess the response to chemotherapy and immunochemotherapy in
patients with CLL according to the number of cells with del13q14.
Methods: We identified 77 patients with CLL with the only del13q14. The medi-
an age was 61 years. Patients were divided into 2 groups according to the type
of received treatment. The first group (n=35) was treated by the regime FC (flu-
darabine, cyclophosphamide), the second one (n=42) – by the regime RFC (rit-
uximab, fludarabine, cyclophosphamide). Chromosomal abnormalities were
determined by FISH during the time of diagnosis before specific therapy.
Patients were divided into 2 subgroups according to the number of cells with
del13q14. The first subgroup included 41 (53%) patients with del13q14 in ≥ 60%

of cells, the second one – 36 (47%) patients with del13q14 in < 60% of cells.
Results: А complete remission (CR) was achieved in 7 (44%) patients among
the 16 patients with del13q14 in < 60% of cells, received treatment FC, a par-
tial remission (PR) – in 8 (50%) patients, no effect was observed in 1 (6%)
patient. CR and PR were achieved among 3 (16%) and 7 (37%) patients
accordingly from 19 ones of the first group with del13q14 ≥ 60% of cells. The
lack of therapeutic effect was observed in 9 (47%) patients (р=0.021). Median
follow-up of patients was 68 months. Median overall survival (OS) in patients
with del13q14 in < 60% of cells, received treatment FC, has not been achieved,
and in patients with del13q14 in ≥ 60% of cells it was 53 months (P=0.014).
Median time to progression (TTP) in patients with del13q14 in < 60% of cells
was 30 months, and with del13q14 in ≥ 60% of cells – 19 months (P=0.021).
The effect of the therapy RFC was independent of the number of cells with
del13q14. CR was achieved in 15 (75%) patients among the 20 patients with
del13q14 in < 60% of cells, received treatment RFC, PR – in 4 (20%) patients;
CR and PR were achieved in 14 (64%) and 6 (27%) cases respectively
(P=0.644; р=0,849) among 22 patients with del13q14 in ≥ 60% of cells. Medi-
ans OS of patients received treatment by RFC, and having a different number
of cells with del13q14, have not been achieved during the follow-up (P=0.438).
However, the TTP was dependent on the number of cells with del13q14. Thus,
median TTP in patients with del13q14 in < 60% of cells was 62 months; among
patients with del13q14 in ≥ 60% of cells it was 43 months (P=0.041).
Summary / Conclusion: Determination of the number of cells with del13q14
among patients with CLL has an important clinical significance and can be
used as additional prognostic factors of response to the therapy, as well as for
the selection of appropriate treatment programs.

B2005
SERUM FETUIN-A/Α2HS-GLYCOPROTEIN LEVELS IN PATIENTS WITH B-
CELL CHRONIC LYMPHOCYTIC LEUKEMIA
M Dalamaga1, A Lekka2, M Triantafilli2*, J Chamberland3, K Karmaniolas4, A
Dionyssiou-Asteriou1, C Mantzoros3
1Clinical Biochemistry, University of Athens, School of Medicine, Attikon Gen-
eral University Hospital, 2Laboratory of Hematology, NIMTS Hospital, Athens,
Greece, 3Endocrinology, Diabetes and Metabolism, Beth Israel Deaconess
Medical Center, Harvard Medical School, Boston, United States, 4Internal Med-
icine, NIMTS Hospital, Athens, Greece

Background: Obesity and overweight may be considered as risk factors for
many types of cancer, including leukemia and lymphoma. A significant associ-
ation of excess body weight with insulin resistance (IR), characterized by hyper-
insulinemia has been well documented. There is also evidence that IR is
involved in several malignancies related to obesity. Fetuin-A, also known as
α2HS-glycoprotein, a hormone synthesized mainly in the liver reflecting ectopic
hepatic fat deposition, could cause IR via inhibition of insulin signaling; modu-
late adipocyte function by downregulating adiponectin expression; and inter-
act with various growth factors influencing tumor initiation and progression.
Aims: In this case-control study, we explored the role of serum fetuin-A in con-
juction with insulinemia in relation to B-cell chronic lymphocytic leukemia (B-
CLL) risk. We also investigated its association with several established prog-
nostic factors for B-CLL.
Methods: Blood samples were collected from 95 cases with incident B-CLL,
and 95 hospital controls, admitted for non-neoplastic and non-infectious con-
ditions, matched on gender, age and year/month of diagnosis (±1 month)
between 2001 and 2007. Serum insulin was determined by radioimmunoassay
(Millipore). Serum fetuin-A levels were measured using an enzyme linked
immunosorbent assay (Biovendor R&D). Moreover, serum lactate dehydroge-
nase, β2-microglobulin, lymphocyte morphology and the surface expression of
CD38 in >30% of B-CLL lymphocyteswere determined. The statistical analysis
of the data was performed using IBM-SPSS® version 20 for Windows statisti-
cal software package.  
Results: Patients with B-CLL had a higher body mass index (BMI) compared
to controls (27.8 vs. 26.7 kg/m2; P=0.01). Circulating fetuin-A was significant-
ly lower in cases as compared to controls (241.9 vs. 288.8 μg/mL, P=0.005).
In multivariate analysis, the highest tertile of circulating fetuin-A levels is asso-
ciated with an odds ratio of 0.21 (95% CI: 0.08-0.52) compared with the low-
est tertile adjusting for age, gender, date of diagnosis (matching factors), body
mass index (BMI), family history of LHC, and serum insulin levels. Because BMI
is a significant risk factor for B-CLL in this dataset, stratifying by BMI revealed
that only among overweight/obese subjects (BMI≥25 kg/m2), those with hypofe-
tuinemia presented a higher risk for B-CLL before and after adjustment with
matching factors, family history of lympohematopoietic cancer and insulin lev-
els. Finally, no significant association was observed between fetuin-A and B-
CLL prognostic markers (P>0.05).
Summary / Conclusion: This study suggests that low serum fetuin-A may be
associated with B-CLL risk in the context of overweight/obesity. In B-CLL
patients, fetuin-A levels were lower, possibly due to a compensatory response
to the upregulation of other inflammatory cytokines/factors which may be onto-
logically linked to B-CLL. The mechanisms underlying fetuin’s role in B-CLL
etiopathogenesis require further investigation.
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B2006
THE POTENTIAL ROLE OF DEXA-BEAM IN MULTIPLE MYELOMA FOCUS-
ING ON EXTRAMEDULLARY DISEASE – A CASE SERIES
L Rasche1*, S Strifler1, J Duell1, A Rosenwald2, A Buck3, U Mäder4, H Einsele1,
S Knop1
1Internal Medicine, Hematology and Oncology, University Hospital Wuerzburg,
2Pathology, University Würzburg, 3Nuclear Medicine, University Hospital
Wuerzburg, 4Tumor registry, University Wuerzburg, Wuerzburg, Germany

Background: Extramedullary (e) disease in multiple myeloma (MM) is charac-
terized by an aggressive biology and an adverse prognosis especially when
occurring at relapse. Published therapeutic regimens are inconsistent and
results contradictory, especially regarding use of the “novel compounds”. Due
to the high proliferation found in eMM lesions we analyzed outcome data of
patients treated with a non novel-agent-based therapy, the Dexa-BEAM proto-
col which is usually used in relapsed high grade lymphoma.
Aims: Evaluating the potential role for applying lymphoma-directed treatment
to extramedullary multiple myeloma.
Methods: Retrospective analysis of MM patients having received Dexa-BEAM
(including dexamethasone, carmustine, cytarabine, etoposide and melphalan)
at a single center in the years 2007-2012. In all, 18 patients were identified, 11
of whom had extramedullary disease.
Results: Objective responses (≥PR) after Dexa-BEAM were achieved in more
than half of patients with extramedullary disease (6/11); furthermore, a high-
dose consolidation strategy with autologous or allogeneic stem cell transplan-
tation improved upon the depth of remission in two-thirds of eMM patients (4/6)
with ongoing remissions in three patients. In contrast all patients without con-
solidation relapsed. Progression-free survival after Dexa-BEAM was short in
both patient groups with intramedullary or extramedullary myeloma with a medi-
an of 3 and 4 months, respectively. Toxicity was relevant with one treatment-
related death and grade 3 and 4 toxicities in all 18 patients.
Summary / Conclusion: Dexa-BEAM may be an effective induction regimen
in medically fit patients with extramedullary manifestations to regain disease
control prior to an intended auto or allogeneic transplantation. For Patients who
are not eligible for transplantation, alternative therapies should be chosen.

Myeloproliferative neoplasms – Clinical 

B2007
COMPASSIONATE USE PROGRAM (CUP) WITH RUXOLITINIB IN
PATIENTS WITH PRIMARY MYELOFIBROSIS (PMF), POST–POLY-
CYTHEMIA VERA MYELOFIBROSIS (PPV–MF), AND POST–ESSENTIAL
THROMBOCYTHEMIA MYELOFIBROSIS (PET-MF)
P Vargas1*, X Karpovitch2, M Alvarado3, R Ovilla4, G Agreda2, P Guzman2, J
Solis5, J Kassack6, S Silva7, S Zavala8, J Morales 9, A Herrera 9, E Reynoso 10,
M Rodriguez 11, G Ruiz 12, P Sobrevilla1, M Garcia7, C Aguilar 13, R Morales
14, E Barrera 15, A Osuna 16, R Carrillo 17, G Silos 18, A Vega 19, S Cuin 20, M
Mora 21, C Best 22, E Murillo 23, L Loarca 24, O Perez 25, J Salazar 26, E Baez
27, J Montemayor 28, D Barrera 29, J Garcia 30, L Peraza 30, S Baltazar 27, L
Iniguez 31, R Oseguera 32, K Nacho 33, T Romero 33
1Hematology, Hospital Angeles Pedregal, 2Hematology, Instituto Nacional de
Nutrición y Ciencias Médicas Salvador Zubiran, 3Hematology, ISSSTE Centro
Médico Nacional 20 de Noviembre, 4Hematology, Hospital Angeles Lomas,
Mexico, 5Hematology, UMAE HE CMN Gral. de Div. Manuel Ávila Camacho
IMSS, Puebla, 6Hematology, Hospital General de México O.D., 7Hematology,
ISSSTE Hospital 1o de Octubre, Mexico, 8Hematology, Hospital Star Médica,
9Hematology, Hospital Regional Mérida ISSSTE, Merida, 10Hematology, Hos-
pital Español de México, Mexico, 11Hematology, Clinica de Merida, Merida,
12Hematology, Centro de Hematología y Medicina Interna Puebla, Puebla,
13Hematology, Hospital Regional Valentin Gomez F. ISSSTE, Zapopan,
14Hematology, Instituto de Investigaciones Biomedicas, Puerto Vallarta,
15Hematology, Hospital Civil Viejo “Fray Antonio Alcalde”, 16Hematology, IMSS
Clinica 110, 17Hematology, Nucleo Medico, Guadalajara, 18Hematology, IMSS
San Luis Potosi, San Luis Potosi, 19Hematology, Hospital Bernardette, 20Hema-
tology, Centro Medico Alteño, Guadalajara, 21Hematology, IMSS Morelia, More-
lia, 22Hematology, Hospital General de Occidente, Guadalajara, 23Hematol-
ogy, Hospital General de Queretaro, 24Hematology, Hospital Angeles de Quere-
taro, Queretaro, 25Hematology, Nucleo Medico, 26Hematology, Hospital Ange-
les de San Luis Potosi, San Luis Potosi, 27Hematology, UMAE No 25 IMSS
Monterrey, 28Hematology, Opción Oncológica, 29Hematology, HU UANL Mon-
terrey, Monterrey, 30Hematology, UMAE #71 IMSS Torreón, Torreon, 31Hema-
tology, Novartis Oncology, Guadalajara, 32Hematology, Novartis Oncology,
Monterrey, 33Hematology, Novartis Oncology, Mexico, Mexico

Background: Myelofibrosis (MF) is a myeloproliferative neoplasm (MPN) char-
acterized by ineffective hematopoiesis and symptomatic burden such as cytope-
nias, and splenomegaly. The prevalence of MF symptoms is relatively uniform
across the 3 main subtypes: primary MF (PMF), post – polycythemia vera MF
(PPV MF), and post – essential thrombocythemia MF (PET MF). The only
potentially curative therapy is allogeneic hematopoietic stem cell transplanta-
tion (HSCT) but treatment-related mortality remains high. Recently ruxolitinib
an oral Janus kinase 1/2 inhibitor (JAK-1/2) has been approved to treat patients
with MF. The safety and efficacy of Ruxolitinib has been evaluated 528 patients
from COMFORT I and COMFORT II trials
Aims: To report the first clinical experience in a CUP with an oral JAK–1/2
Inhibitor (ruxolitinib) in 88MF patients in Mexico
Methods: PMF patients and PPV/PET MF eligible for the ruxolitinib CUP, were
diagnosed according to 2008 WHO criteria, irrespective of JAK2 mutation sta-
tus; classified as high risk; intermediate risk level 2; or, intermediate risk level
1 with an enlarged spleen; with a peripheral blood blast count of < 10%; ade-
quate renal and liver function, platelet count >100x109/L. Therapy with ruxoli-
tinib was administered to all patients. Doses were adjusted according to the
platelet counts. 
Clinical and demographic characteristics were assessed at baseline and dur-
ing the follow-up. The analyzed characteristics were: Demographic: age, gen-
der; Clinical: Risk group, Bone marrow fibrosis grade, spleen size, ECOG, MPN
subtype, JAK mutation, CBC counts; Spleen size at baseline and at week 52
of treatment
Results: The median age was 64.2 (Interval 41 – 75). Gender distribution was
46% female and 54% male. IPSS risk category distribution: 10% low risk; 53.3%
intermediate – 1 risk; 26.7 % intermediate – 2 risk; and 20% high risk. Bone mar-
row fibrosis grade distribution was: Grade I 46.15%; Grade II 23.07%; Grade
III 30.76%. Spleen length below costal margin: <10 cm, 80.7%; 10 to <20 cm,
11.5% and > 20 cm, 7.7% of patients. Spleen Average size was 9.58 cm below
costal margin at the beginning of treatment. ECOG 0 was present in 15% of
patients; ECOG1, 73%; and ECOG2, 12% of patients. The disease subtype dis-
tribution was: PMF 45%; PPV-MF 19% and PET-MF 36%. JAK mutation was
positive for 46% of patients, 19% were negative, and 35% did not have muta-
tion analysis.
The findings from the baseline to week 52 were: Splenomegaly decreased from
9.58 cm (avg) to 2.8 cm (avg) (70.77% of reduction); Median Hemoglobin lev-
el was 13.2 gr/dL at baseline versus 10.24 gr/dL (22.42% of decrease). Medi-
an Platelet count was 437,000/mm3 at baseline versus 341,503/mm3 at week
52 of treatment
Summary / Conclusion: Data showed demonstrate principal characteristics of
subjects. This analysis shows that continuous oral ruxolitinib therapy can reduce
splenomegaly in MF patients. Besides, efficacy of treatment on low risk and
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intermediate-1 patients is shown for the first time with good results.
Further follow-up is needed to assess the long-term outcomes with respect to
efficacy and safety symptoms in this cohort of Mexican patients.

B2008
SAFETY PROFILE OF RUXOLITINIB IN PRIMARY MYELOFIBROSIS, POST
-POLYCITEMIA VERA MYELOFIBROSIS AND POST-ESSENTIAL THROM-
BOCYTHEMIA MYELOFIBROSIS IN A COMPASSIONATE USE PROGRAM
(CUP) IN MEXICO 
P Guzman1*, G Agreda1, P Vargas2, R Ovilla3, M Alvarado4, J Solis5, S Silva6,
J Kassack7, S Zavala8, A Morales 9, A Herrera 9, M Rodriguez 10, X Lopez1, E
Reynoso 11, G Ruiz 12, P Sobrevilla2, M Garcia6, J Aguilar 13, R Morales 14, E
Barrera 15, A Osuna 16, J Rodriguez 17, G Silos 18, A Vega 19, S Cuin 20, M Mora
21, C Best 22, E Murillo 23, L Loarca 24, O Perez 25, J Pachicano 26, E Baez 27,
J Montemayor 28, D Barrera 29, J Garcia 30, L Peraza 30, S Baltazar 27, R
Ramirez 31, L Iniguez 31, K Nacho 31, T Romero 31
1Hematology-Oncology, Instituto Nacional de Ciencias Médicas y Nutrición,
Salvador Zubirán, 2Hospital Angeles del Pedregal, 3Hospital Angeles Lomas,
4ISSSTE Centro Médico Nacional 20 de Noviembre, Mexico, 5CMN Gral. de
Div. Manuel Ávila Camacho IMSS Puebla, Puebla, 6ISSSTE Hospital 1o de
Octubre, 7Hospital General de México O.D, Mexico, 8Hospital Star Médica,
9Hospital Regional Mérida ISSSTE, 10Clinica de Mérida, Merida, 11Hospital
Español, Mexico, 12Centro de Hematología y Medicina Interna Puebla, Puebla,
13Hospital Regional “Dr. Valentín Gómez Farías” ISSSTE; Zapopan, Zapopan,
14Instituto de Investigaciones Biomedicas, Puerto Vallarta, 15Hospital Civil
Viejo “Fray Antonio Alcalde”, 16IMSS Clinica 110, 17Nucleo Médico Guadala-
jara, Guadalajara, 18IMSS San Luis potosí, San Luis Potosí, 19Hospital
Bernardette, Guadalajara, 20Centro Médico Alteño, Tepatitlán, 21IMSS More-
lia, Morelia, 22Hospital General de Occidente, Guadalajara, 23Hospital Gener-
al de Querétaro, 24Hospital Angeles de Queretaro, Queretaro, 25Nucleo Médi-
co, 26Hospital Angeles de San Luis Potosi, San Luis Potosí, 27UMAE # 25
IMSS Monterrey, 28Opcion Oncológica de Monterrey, 29HU UANL-SS, Monter-
rey, 30UMAE #71, Torreon, 31Novartis Oncology, Mexico, Mexico

Background: Since the discovery of JAK2 in 2005, JAK inhibitors have been
the subject of multiple clinical trials in primary myelofibrosis (PMF), post-essen-
tial thrombocythemia myelofibrosis (PET-MF) and post polycythemia-vera
myelofibrosis (PPV-MF). Ruxolitinib (INCB018424) is a JAK1, JAK2 and JAK3
inhibitor. Phase III studies (COMFORT-I and COMFORT-II) have demonstrat-
ed its effectiveness and a suitable safety profile, being anemia and thrombo-
cytopenia the most common adverse events, but they rarely led to discontinu-
ation of the drug.
Aims: Describe the safety profile of ruxolitinib in CUP for patients with PMF,
PET-MF and PPV-MF in Mexico.

Methods: Descriptive, retrospective and multicentric study addressing the
safety profile of 88 patients with primary or secondary myelofibrosis (WHO cri-
teria), intolerant or non-responding to previous treatments, not eligible for allo-
genic transplantation and enrolled in a CUP with ruxolitinib was analyzed.
Results: Eighty-eight patients that received at least one dose of ruxolitinib
were included in the analysis, from September 2011 to February 2013. In this
group, the incidence of adverse events was 23.7% (20/88 patients) and both

hematologic and non-hematologic grade III and IV events were present in 6.8%
(6/88 patients). Grade III thrombocythopenia developed in 2.27% (2/88
patients) and self-resolved with temporarily suspension of treatment. Grade I
and II anemia also developed in 2.27% (2/88 patients) requiring transient trans-
fusion support. Infectious complications presented in 10.2% (9/88 patients), 2
cases of septic shock (without microbiologic isolation), 2 cases of tuberculosis
reactivation (pulmonary and nodal), 2 cases of zoster reactivation, 2 cases of
respiratory tract infections and last a case of pyelonephritis. Disease progres-
sion during treatment was present in 4.54% (4/88 patients), 3 patients pro-
gressed to acute myeloid leukemia (AML) and 1 patient to chronic myelomono-
cytic leukemia. At last follow up the rate of withdrawal from the program was
10.2% (9 patients), being disease progression the main cause. Seven deaths
(7.9%) have been reported so far (three cases of AML progression and four
associated to infectious complications).
Summary / Conclusion: Adverse events were monitored continuously during
the program. According to these results safety profile of ruxolitinib in CUP
proved to be manageable, associated with few grade 3 or 4 adverse events and
the percentage of patients who discontinued treatment due to adverse events
was small (10.2%). Infectious complications were the most frequently report-
ed non-hematologic adverse events. Interestingly in this population there were
two cases of reactivation of tuberculosis (nodal and pulmonary), one resolved
with conventional treatment and was able to continue in the study, and the oth-
er (nodal) had to discontinue the drug and was withdrawn from the program.
In summary, this data showed that oral ruxolitinib therapy has a tolerable safe-
ty profile in patients with myelofibrosis, as previously reported in other interna-
tional clinical trials. 
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EFFICACY AND SAFETY OF THERAPY WITH 90Y IBRITUMOMAB TIUXE-
TAN, IN B CELL NHL PATIENTS OVER 65 YEARS OLD.
M Campos1*, A Limon1, I Florez1, J Grasa2, T Baringo3, P Giraldo4
1Department of Haematology and Hemotherapy, 2Miguel Servet University Hos-
pital, Zaragoza, Spain, 3Department of Nuclear Medicine, 4Department of
Haematology and Hemotherapy / Translational Research Unit, Miguel Servet
University Hospital, Zaragoza, Spain

Background: 90Y Ibritumomab tiuxetan (90Y-IT) has become an efficient
option to therapy in B-cell non-Hodgkin Lymphoma (NHL).
Aims: To analyse our updated information of patients treated with 90YIbritu-
momab/tiuxetan in a prospective study according clinical practice setting and
to analyse treatment outcome in elderly patients. 
Methods: A total of 39 B cell NHL patients were included in a clinical protocol
conducted by a multidisciplinary team and treated in the same centre. Accord-
ing to the inclusion criteria: patients over 65 years old diagnosed as CD20+ NHL
with neutrophils ≥1,5 x 109/L, platelets ≥ 100 x 109/L, bone marrow lymphocytes
CD20+ ≤ 25%. All patients received 0,3 or 0,4 mCi /kg IV (88%) of 90YIbritu-
momab/tiuxetan and response evaluation was performed 12 weeks after. Peri-
od of study: September 2005/February 2013. The 90Y-IT was administered as
consolidation of first line therapy (Rituximab alone, R-COP, R-CHOP21) or in
relapsed/refractory status. Endpoints: objective response rate (ORR), time to
relapse (PFS) overall survival (OS) and safety. Other clinical prognostic factors
were observed to assess their possible influence upon treatment value.

Results: At the end of February 2013, 39 patients over 65 years old, had
received treatment with 90YIbritumomab/tiuxetan and completed the evaluation
protocol and were considered to analysis; M/F: 18/21, mean age 72.8 years (65-
87); ECOG 0-1 92.3%. According OMS classification: NHL-follicular 27 (69.2%),
mantle cell Lymphoma 7 (17.9%), DLBCL 4 (10.3%) and 1MALT (2.6%). Score
distribution: low risk 19 (48.7%), intermediate 12 (30.8.2%) and advanced 8
(20.5%). Previous therapy schedules ≤2 (66.7%), >2 (33.3%). The median fol-
low-up time: 46.0 months (95% CI: 4.0; 88.0), mean PFS: 39.5 months (95%
CI: 32.2; 46.8) median NR (see Fig 1.). 13 patients received 90Y-IT as consol-
idation of first line therapy (33.3%) and 26 relapsed/refractory (66.6%). ORR
was 84.6 % CR: 29 (74.3%); PR 4 (10.2%) and 6 failures (15.4%) in
relapsed/refractory disease. Mean estimated OS since 90Y-IT: 63.1 months
(95% CI: 51.7; 74.4) and mean estimated OS since diagnosis 158 months.
Median PFS was NR. The mean PFS for patients in consolidation therapy was
52.1 months (95% CI: 44.4; 59.7), but any NHL-follicular patients in consolida-
tion (11) have been relapsed even dead. Safety: thrombocytopenia being the
most frequent, G3-4 (35.9%), median time to developed haematological toxic-
ity: fourth week, and neutropenia G3-4 (41.0%), the median time to recover nor-
mal values was 4.2 and 2.6 weeks respectively. In 5 (12.9%) of patients red
blood cell transfusion was required, and 10 platelet transfusions (25.6%). The
most frequent non haematological toxicity was asthenia. One patient devel-
oped a severe mucositis. Four patients have concomitant associated tumours
(colon, breast, lung and prostate) and two patients over 77 years developed a
rectum carcinoma after 18 months of 90Y-IT and another prostate and renal
tumour after 8 years. Non-mortality related therapy was registered, at the end
of study 10 patients have died, 6 of them in relapse.
Summary / Conclusion: In our experience 90Y Ibritumomab tiuxetan is a safe-
ty and effective therapy in patients with NHL over 65 years. According to
obtained PFS results, it seems like the use of this kind of therapy as used in
early part of therapy offers good and maintained response rate with lower tox-
icity in this fragile population. The OS in this population was not inferior to
observed in younger NHL patients.

Stem cell transplantation – Clinical 

B2010
ALLOGENEIC VERSUS AUTOLOGOUS HEMATOPOIETIC STEM CELL
TRANSPLANTATION FOR NON PROMYELOCYTIC ACUTE MYELOID
LEUKEMIA: 30 YEARS EXPERIENCE IN A SINGLE CENTER
M Carmen1*, G Perez-Vazquez1, A Cuesta1, Z Diez1, A Bermudez1, C Richard1,
E Conde1
1Hematology, Hospital Universitario Marqués de Valdecilla, Santander, Spain

Background: The optimal post-remission treatment for Acute Myeloid
Leukemia (AML) remains uncertain. Traditional comparisons of Allogeneic
Hematopoietic Stem Cell Transplantation (allo-HSCT) versus Autologous
Hematopoietic Stem Cell Transplantation (auto-HSCT) noted higher TRM
(Treatment Related Mortality) but lower CIR (Cumulative Incidence of Relapse),
with discordant results in Overall Survival (OS).
Aims: Retrospective study of 274 patients diagnosed of AML (Acute Promye-
locytic Leukemia excluded) who underwent Hematopoietic Stem Cell Transplan-
tation (HSCT) in our center between 1982 and 2011. We compared CIR, TRM,
OS and Disease Free Survival (DFS) when receiving allo or auto-HSCT. 
Methods: Cumulative incidences were used for CIR and TRM whereas Kaplan
Meier curves and log-rank test were used for OS and DFS. Multivariate analy-
sis with Cox Regression was used for controlling confounding factors.
Results: Patient and disease characteristics in allo (162p) and auto-HSCT
(112p) were respectively: median age of 37,8(IQR 30-52) and 44,5(IQR 36-56),
secondary AML in 20,2% and 9,8%, failure after Induction course in 15,8%
and2,8%, complete remission pre-HCST in 87,1% and 97,3% and year of HSCT
≥2005 in 46,9% and 14,3% .There was no statistical difference in any other
characteristic (cytogenetic risk and WBC count at diagnosis, included). 
The CIR in allo and auto-HSCT was respectively: 17,7%(CI 12,1-24,2) and
31,7%(CI 23,3-40,5) at 1 year and 24,2%(CI 17,5-31,5) and 50,0%(CI 40,2-
59,0) at 5 years, with no statistical difference if the HSCT was perfomed before
or after 1997(start to quantify the pre-HSCT minimal residual disease by flow
citometry). The cumulative incidence of TRM in the earliest period (≤1996) for
allo and auto-HSCT was respectively: 30,0%(IC 16,8-44,4) and6,5%(IC1,7-16,1)
at 1 year and 35,0%(IC 20,8-50,0) and8,7%(IC2,8-18,9) at 5 years. However,
the cumulative incidence of TRM in the latest one (>1997) was respectively:
16,4%(IC 9,8-24,4) and1,7%(IC 0,1-8,0) at 1 year and 25,2%(IC 14,3-37,7)
and3,5%(0,7-10,8) at 5 years. The OS in the earliest period for allo and auto-
HSCT was respectively: 39,6%(CI 26,6-52,4) and 60,8%(CI 46,1-72,6) at 1
year and 28,3%(CI 17,0-40,7) and 45,1%(CI 31,2-58,0) at 5 years. And the OS
in the latest one was respectively: 65,6%(CI 55,8-73,8) and 70,3%(CI 57,1-80,2)
at 1 year and 46,8%(CI 34,1-58,5) and 47,7%(CI 34,0-60,1) at 5 years. Any sig-
nificant results in the multivariate analysis neither in the log-rank test regard-
ing OS differences between allo and auto-HSCT were observed. Covariates
such as elderly, elevated WBC count at diagnosis, high cytogenetic risk, early
period of HSCT or secondary AML showed worse prognosis, but only MRD
was a strongly outcome predictor. The DFS in the earliest period for allo and
auto-HSCT was respectively: 50,0%(CI 33,8-64,2) and 65,2%(CI 49,6-77,0) at
1 year and 37,5%(CI 22,9-52,1) and 45,6%(CI 30,8-59,1) at 5 years. And the
DFS in the latest one was respectively: 66,9%(CI 56,5-75,3) and 63,2%(CI
49,2-74,2) at 1 year and 51,7%(CI 37,3-64,3) and 46,5%(CI 32,6-59,4) at 5
years. 74% of the patients who underwent auto-HSCT have ECOG 0 the date
of the last follow-up and 6 patients over 14 who relapsed after auto-HSCT were
rescued with allo-HSCT.
Summary / Conclusion: In our series, we have found no statistical difference
between allo and auto-HSCT in OS and DFS in any period. Despite the high-
er CIR, we have observed a higher survival in auto-HSCT in the earliest peri-
od which turns to get similar nowadays because of the decrease in TRM, more
significative in allo-HSCT.
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Background: Local hematopoietic renin-angiotensin system (RAS) affects the
essential steps of hematopoiesis in the bone marrow (BM) microenvironment.
Malignant blood cells, including multiple (MM) myeloma cells, are derived from
the clonal neoplastic stem cells within a complex series of pathological prolif-
erative steps. Local BM RAS could affect neoplastic tumoral blood cell produc-
tion. Local RAS is effective even in the embryonic hematopoiesis.The promi-
nent functions of local RAS in primitive hematopoiesis further support the
hypothesis that local autocrine BM RAS could also be active in the neoplastic
hematopoiesis.
Aims: The aim of this study is to search critical RAS elements in normal CD34+
hematopoietic stem cells and multiple myeloma-related progenitor cells. For this
aim, CD34+ hematopoietic cells obtained from the healthy allogeneic
hematopoietic stem cell transplant (Allo-HSCT) donors and from the MM
patients undergoing autologous stem cell transplantation were analyzed via
qRT-PCR. Normal BM cells obtained from hematologically normal people were
also searched to detect the impact of precursor cell compartment on the RAS
expressions. Elucidation of the status of the local RAS molecules in the early
and neoplastic hematopoiesis represents a clinically relevant basic research
area for better understanding the biology of the diseases.
Methods: The study group comprised the total bone marrow cells (CBM) and
the CD34+ stem cell samples (CD34+CBM) of 9 healthy donors for allogene-
ic peripheral stem cell transplantation, and the CD34+ stem cell samples
(CD34+MM) of 9 multiple myeloma (MM) patients undergoing autologous
peripheral stem cell transplantation. The diagnoses of multiple myeloma were
reached based on the criteria of the International Myeloma Working Group. At
the time of the sample collection, all of the patients were in good health and
well hydrated. We searched for the gene expression of the major RAS compo-
nents (ACE I, ACE II, RENIN and ANGTS) in healthy hematopoietic cells and
myeloma cells by qRT-PCR. 
Results: RENIN, ANGTS, and ACE I mRNA expression levels of CBM were
significantly higher than those in myeloma patients (P=.03, P=.002, and
P=.0008, respectively). Moreover, RENIN and ANGTS mRNA levels were sig-
nificantly higher in CD34+ stem cell samples of healthy allogeneic donors com-
pared to those in myeloma patients (P=.001 and P=.01). However, ACE I
expression levels were similar in CD34+CBM and CD34+MM groups (P=.89).
Other ‘RAS pathway members’ (ACE II, AGTR I and AGTR II) expressions
were also examined and expressions of those were not at detectable levels,
and no significant differences were determined between all groups. 
Summary / Conclusion: RENIN and ANGTS mRNA expressions were signif-
icantly higher in normal CD34+ hematopoietic stem cells of in comparison to
the myeloma-related progenitor cells (P=0.001 and P=0.01, respectively). Like-
wise, RENIN, ANGTS, and ACE I mRNA expression levels of CBM were sig-
nificantly higher than those in the myeloma patients (P=.03, P=.002, and
P=.0008, respectively). However, ACE I expression levels were similar in
CD34+CBM and CD34+MM hematopoietic cells (P=.89) . Those findings sup-
port our original hypothesis that there is a biologically active local RAS in the
hematopoietic system in normal and pathological states. BM AT1r expression
levels of myeloma patients showed a positive correlation with their BM infiltra-
tion pattern and tumor load, indicated by serum Beta 2 Microglobulin levels.Our
results about myeloma-related progenitors in this study provide an additional
clue for the local RAS effects in the pathobiology of multiple myeloma.
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Background: There is preliminary evidence that local BM RAS could affect
neoplastic hematopoiesis. Over-expression of the angiotensin-converting
enzyme (ACE) (CD 143) surface antigen in leukemic myeloid blast cells have
been detected by flow cytometric analyses. Moreover, a positive correlation has
been found between the ACE and BM blast count. ACE and p53 expressions
were detected in the CD34+cells of patients with acute leukemia during and
after induction chemotherapy. ACE-expressing macrophages in lymph nodes
of Hodgkin’s disease have been detected. The renin system is present in the
K562 leukemic cell line in vitro model. Multipotential, hematopoietic malignant
K562 leukemic blast cells also exhibited significant expressions of RENIN,
ANGIOTENSINOGEN (ANGTS) and ACE.
Aims: The purpose of this study is to research mRNA expressions of the essen-
tial RAS elements (RENIN, ANGTS, ACE1 and ACE2) in myeloid and lym-
phoid hematological neoplastic disorders. Elucidation of the presence of local
RAS in the neoplastic myeloid and lymphoid pathological hematopoiesis is
important because targeting the actions of local RAS may represent a valuable
therapeutic option for the management of cancer.
Methods: Forty-six patients with newly diagnosed myeloid (AML, biphenotyp-
ic leukemia, CML) or lymphoid (CLL, NHL, B-ALL, T-ALL) hematological dis-
orders were included in the study. Samples from BM were collected prior to the
chemotherapy administered to each patient.We searched for the gene expres-
sion of the major RAS components (ACE1, ACE2, RENIN and ANGTS) in
myeloblasts and lymphoid hematopoietic cells by qRT-PCR.
Results: In the lymphoid group, the median expression values of RENIN,
ACE1, ACE2 and ANGIOTENSINOGEN (ANGTS) mRNAs were 1.96%,
0.42%, 0.00% and 0.00%, respectively; in the myeloid group, 0.73%, 1.55%,
0.04% and 0.006%, respectively. In the lymphoid group, RENIN levels were sig-
nificantly higher (P=0.001), whereas ACE1 and ACE2 levels were significant-
ly higher in the myeloid group (p values were 0.013 and 0.010, respectively).
ANGTS levels were similar in both groups. In patients with non-ALL lymphoid
malignancies, RENIN expressions were significantly higher when compared to
ALL patients (P=0.004). All patients with active disease had significantly high-
er RENIN mRNA expression levels than patients without active disease (2.03%
vs 0.30%) (P=0.034). 
Summary / Conclusion: These data support the original hypothesis that there
is a local RAS in the BM affecting physiological and pathological hematopoiesis.
The result indicates that the activities of local RAS may differ in distinct disease
states such as leukemia and lymphomas.
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Cook L P326
Cools J P010,P281,S1133
Cooper J S1126,S1127
Cooper L S1179
Cooper N P467,P1041
Copeman M P776
Copland M P739
Copley R S575
Copplestone A P101
Coppola M P453,P632
Corat M S548
Corbacioglu A S1169
Corbett T B1421
Córdoba Mascuñano R B1440,P049,P201,P799,S610
Cordon L B1216
Coria Ramírez E B1796,P400
Coriu D P698
Coriu D B1889
Corn T P636
Cornelissen J J P343,S613
Cornet E S1149
Cornillet-Lefebvre P P260
Cornillon A P889
Cornillon J P227,P907,S1157
Corradini N B1671
Corradini P P222,P245,P319,P865,P904,S581,S597
Corral de la Calle J B1965
Correa S P040
Correia J P870
Corsetti MT B1701
Corso S P1000
Cortelazzo S P319
Cortelezzi A B1199,B1305,B1313,P255,P372,P1031,S536,S1110
Cortes J  P043,P134,P148,P151,P707,P718,S558,S589,S591
Cortes M B1361
Cortesão E B1337,P762,P870
Corti C B1463,B1689,P632
Cortti MJ B1968
Cosenza M P250
Cosson A P086
Costa A P865
Costa C B1516,B1960
Costa F B1416
Costa F B1787,P702,P994,S548
Costa G P870
Costa J P762
Costagliola D S585
Costello R P228
Costilla L B1423,P1058
Costilla Barriga LDP B1812
Cotton F P410
Cottone F P1081,P1082,P1084
Couban S P516
Couceiro P B1372,P126
Coucelo M B1772
Couriel D P240
Coutinho J S613
Coutinho J B1536
Coutinho M B1536
Coutinho P B1980
Coutinho R P301
Coutre S P100,P775,S1150
Covas D P430
Cox L S1133
Cox MC B1716,P856
Craddock C P030,P50,P343,P356,P886
Crasto F P124,P695
Crawford L P217
Crescenzi S B1577
Cresenzi Leonetti S P280
Criado I B1319
Criag M P882
Crippa C P223,P245
Crisà E P061
Criscuolo M P067
Cristina S B1544
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Crivellaro S P124,P695
Cro L P090
Crocchiolo R P367,P910
Croce C P658
Croci G S584
Crombez E P468
Cromvik J B1666
Croockewit S P795,P950,P957
Crop M P490
Cross M P362
Cross N B1556,B1749,P264,P698,P713,P816,S531,S1164
Cross N P166
Crotta K P695
Croudace J P886
Crowley M B1978,P519,P811,P1067,P1099
Cruciani F P624,P892
Crugnola M P736
Crump M B1634,B1686
Crupi R B1330
Cruz Cruz N B1488
Cruz-Jentoft A P1098
Csacsovszki O P065,P972
Csalódi R P162
Cuadrado I B1861
Cuadrado M B1218
Cuadrado Orden I B1713
Cubbon A P066
Cuberli F P366
Cuccurullo R B1427,B1637
Cudillo L P051
Cuello R P207
Cuervo D B1613,B1619
Cuesta A B2010
Cuevas MV B1440,P201
Cugno C P173
Cui J P670
Cuin S B2007,B2008
Cull G P099
Culliton M B1899
Culliton M P477
Culp N B1228
Cung H-A P086
Cunha A B1787,P702
Cunha E P1014
Cunha R P1071
Cupelli E P322
Cuppen E P1020
Cupri A P120
Curci P B1328,B1520,P674
Curfman J S1168
Curti A P737,P997
Curto Garcia N B1217,B1968
Cuthbert R B1392
Cuthbertson G P415
Cutini I P063,P071
Cutrona G S523
Cutter K P325
Cuvas-Cordova M P027
Cvejic A S1186
Cwynarski K P301
Cybakova N B1380,B1388,B1555,B1575
Cymbalista F P089,P109
Cyril Jeyaratnam D B1225
Cyrille T P286
Czekalska S B1360,B1374
Czerw T P881
Czifra D P065,P972

D
D'Adda M P433
D'Addio A P997
D'Agaro T P081,P685
D'Agostini E P963
D'Alò F P322,P941
D'Ambrosio R B1813
D'Amico F B1456,B1467,B1854,B1981
D'Amore C P429

D'Andrea M B1286
D'Andrea R S549
D'Arco A M P618,P741,P745
D'Ardia S B1209,P061,P425,P664
D'Arena G B1346
D'Aveta A B1981
D'Elia A B1872
D’Elia P P735
D'Incan E P619
D'Odorico C B1232
Da Lio L P861
Da Ros M P947
Daaboul Y P353
Daar S S1172
Daban M S1104
Dacian O B1544,B1935
Dadakaridou M B1512
Dadali M P1072
Dagdeviren M B1932
Daghbashyan S B1836
Dagorne A B1326
Dahl A S1166
Dahl G P636
Dahlhoff M S1135
Dahm H B1698
Dai HY P783
Dai M B1679,P345,P350,P357,P376,P880,P893,P894
Dal Bo M P081,P083,P102,P678,P681,P685,S573
Dalamaga M B1437,B2003,B2005,P738
Dale D S570
Dale D P1027
Dalia S P108,P318,P340
Dalla Pria A P301
Dalla-Favera R S571
Dalle J-H P263
Damaj G P859
Damas R B1616
Dambruoso I P256,P923
Damianaki A P938,S561
Damiani D B1258,P351,S1183
Damjanović S B1748
Damm F P086
Damy T P397
Dan E P363,P997
Dan K P016,P064
Danaee A B1602
Danda S P982
Daneshmanesh AH B1310,P691
Danesi R P725
Danesino C P173,S611
Dang L B1343
Daniela C B1703
Danilova O B1626
Danise P P741,P745
Dansey R P100,S1150
Dantas Brito M B1263
Danysh O B1395,B1450
Daraio F P124,P695,P713
Daraki A B1737,B1742
Darash-Yahana M S601
Darden D P849,S1146
Dark L P440
Darwazeh S B1833
Darzentas N P082,P687,S524
Dasouki M P982
Datseris I P317
Daudignon A P292
Dauri M B1702,B1871
Davaasambuu B B1304,P459
Davi F P082,P086,P282,P294,P845,S524
David M P162
David M P949
Davids M P849,S1146
Davidyan Y P627
Davies A P967
Davies A P308,S1159
Davies F P242,P777,P810,S1152
Davies M P690
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Davis B P393
Davis B B1228
Davis E B1324
Davis Z P082,S524,S574,S1116
Davitto  M S562
Davodeau F B1586
Davydkin I B1349
Davydkin I B1393,B1626,B1888,B1979,P1052
Dawson M S1179
De Angelis B P114,P115,P250,P257,S592,S1115
De Angelis G P353
De Astis E B1444,B1448,B1527,P624,P892
De Bellis G P271
De Benedetti F P947
De Benedittis C P118,P122,P876,S608,S1101,S1183
De Berranger E P890
De Best L P234,S580
De Bie M S1122
De Bock C P010,S1133
de Boer J P644
De Botton S P044,P642
De Carvalho M P499
De Cock E P507
De Fabritiis P P102,P618
De Filippi P P173
De Francesco R B1641,B1703
De Fusco C P947
De Gregoris C P280
De Haas V P194,S1122
De Jong A P194
De Jong D P949
De Jong J S1104
De Jong M P1021
De Juan I P647
De Juan I P649
De Kelver W P281
De Knegt Y P234,S580
De Kruif J S559
De La Camara R P868
De La Chapelle A P20
De La Fuente A P868
De La Fuente I P080
De La Fuente-Gonzalo F B1581,B1792,B1796,B1800,P400,P1011
De La Grange P S1163
De La Iglesia S B1440,B1828
De La Mata C B1662
De La Rubia J B1497,B1504,P1098
De La Serna J S567
De Laat B B1940,P492
De Laat M B1940,P492
De Las Heras N P080,P207
De Launaij D S1122
De Lavallade H S603
De Lorenzo P S1123
De Marchi D P395,P399
De Marchi F P145
De Maria M B1456,B1467,B1854,B1981
De Martini G P166
De Matteis G P831
De Matteo A B1427
De Mello RA B1681,B1692
De Michele E B1809
De Miguel C B1651
De Moerloose B B1257,P194,P748
De Montalembert M B1825
De Muro M B1294,B1577,P280
De Oliveira C P339
De Pablos Gallego J M B1297,B1518
De Padua L B1323,B1346
De Padua V B1944
De Palma R B1486
De Paz FJ B1431,P749
De Paz R B1426,P717,P720
De Pierri Rizzello F P1086
De Propriis M P618
De Propris MS P78,P177
De Renzis B S1107,S1114
De Renzo A B1606,B1637,B1638

De Revel T P630
De Ridder D P087
De Rijke Y P445
De Risi C B1641,B1703
De Rosa G B1710
De Rueda B B1423,B1861,P1058
De Rueda Ciller B B1812
De Saint Basile G B1741
De Samblanx H B1497
De Sanctis V B1815,P398
De Santis G B1264
De Santis G B1702,B1871
De Sio I B1638
De Souza C P133,P339
De Stefano  L S523
De Stefano V B1492,P488,P496
De Swart L P202
De Tullio G P804,P1009
De Tute R P085,S541
De Vellis A P149
De Vooght K P1021
De Vos S P100,S1150
De Vries J S1122
De Vries R P851
De Waure C B1227
De Wijn R B1240
De Witt P P857
De Witte T P187,P202
Deaglio S P678,P681
Dean J P278,P983
DeAngelo D  S1125
Dearden C P101
Deau-Fischer B P845
Debatin K P383
Debatin K-M S1134,S1181,S1185
Debén G P513
Debuyser S P1090
Decambron A P292
Decaux O P229,P231
Deconinck E S1157
Decoux E B1499
Dedej T P1033
Dedeken L P410
Defina M B1330
Degan M P081,P083,S573
Degryse S S1133
Dehghani M B1664
Deininger M P134,P707
Del Corso L B1444,B1448,P735,P892
Del Giudice I B1315,B1322,P78,S571,S582
Del Orbe R B1458,B1876,P438
Del Papa B P92
Del Poeta G P051,P081,P083,P090,P102,P678,P681,P685,S522,S573
Del Potro E S1121
Del Principe MI P051,P102
Del Vecchio L P114,P177,P257
Delain M P239
Delaini F P319
Delaki V B1821
Delamain M P339
Delannoy A B1459
Delaunay J B1194,P302,P651,S1107
Deldicque M B1459
Delepine P P452
Delfau-Larue M-H S1158
Delforge M B1497,B1504,P238,P244,P788,P790,S1151
Delgado J P080,P091
Delgado Beltran P B1812
Delia M B1328,P674
Delimpasi S P517,P791
Della Casa C P664
Della Cioppa P B1617
Della Marca G P488
Della Pepa R B1606,B1637,B1638,B1779,B1903
Della Rocca F B1809
Della Starza I B1315,B1322
Dellacasa C P425
Dellepiane C B1448
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Dell'Olio M B1513
Delmer A P089,P097
Delord M P132,S565
Delwail V S1157
Delwel R P026
Dementyeva E P752
Demets J S1131
Demikhov V B1820
Demina A P622
Demir M B1424,B1643,P432
Demir S B1726
Demirağ B B1891,P434,P1070
Demiriz I B1627,B1639
Demirkan F B1878
Demirkaya M B1474,B1949,P442,P638
Demiroz A B1412
Demirtas D P112
Demirtaş C P633
Demontis MA P326
Demory J-L P273,S1114
Demski S S1182
Demulder A B1850
Demuynck H P281,P344
Demuynck R P1088,P1090
Demyanenko A P1074
Den Boer M  P005,S1123
Den Haese J B1229
Dencic Fekete M B1387,B1397
Deng C P325
Deng W P764
Dengler J S1103,S1105
Denk D P4,P011
Dennetiere S P859
Dennis A P418
Dente B B1540
Deossa H B1699
Depaoli L B1701
Depaoli L P444
Dereani S P081,P685
Derigs G P801
Derks I P079
Derksen L P957
Derolf Å P057,P058
Deroux A B1853
Derudas D P504,S1154
Desai A P767
Desanctis V B1851,P396
Desgouilles AS P845
Desmond R S1106
Desnos-Ollivier M P907
Despina C B1860,B1935
Despina CP B1544
Dessanti ML B1286
Dessi' D P304
Deswarte K S1131
Deswartes C B1351
Detrait M P505,P723
Deutsch A P834
Deutsch V B1342,S1137
Devalck C P410
Devecchi C B1872
Devecioglu O B1688,B1879
Devereux S P336
Devidas A S1149
Devillier R P367,P910
Devine S P882
Devizzi L P865
DeVos S S1180
Devrim F P434
Devrim I P434
Dewind R B1343
Dhanasiri S P740
Dharmasena I B1457,B1583
Dhawan R B1504
Di Bella R P074,P503
Di Bona E B1199,S536,S614,P617
Di Candia M B1264
Di Francesco E B1574,B1954,B1956

Di Gaetano R P152,P284
Di Genua C S1164
Di Giacomo  V P1085
Di Giandomenico J P280
Di Ianni M P92
Di Lazzaro V P488
Di Lullo L B1981
Di Maio L P616
Di Maio V P78
Di Mauro R P1061,P1065
Di Meglio A P173
Di Nicola M P319
Di Palma A B1721,P876,P879,S1183
Di Paolo A P725
Di Perna M B1418,P161
Di Raimondo  F
B1251,B1477,B1478,B1831,B1954,B1956,P081,P083,P120,P175,P222,P223,P3
19,P678,P681,P757,S573,S586,S596,S1110
Di Renzo N B1520,P1081
Di Rocco A B1634,P304,S1159
Di Sante M S556
Di Sazio M P1066
Di Tardo I B1328
Di Tommaso A P92
Di Tonno P B1520
Di Zacomo S B1557
Diamanti-Kandarakis E S564
Diamantopoulos P B1376,B1603
Diaz M B1899,P477
Díaz T P208
Diaz Galvez F B1596
Díaz Mediavilla J B1581,B1792,B1796,P400,P799,P1011
Díaz-Beyá M B1243
Díaz-Mediavilla J B1800
Diaz-Morfa M P868
Dib M P231
Dicker F P267
Dickinson H B1556
Dickinson M P188
Dickman P S525
Dicko M P416
Dico F P206
Diekmann U P386
Diels J B1497,B1504
Dierks C S530
Diez Z B2010
Diez-Campelo M P802
Diez-Martin J P673
Dijkhuizen T P955
Dijkstra F B1670
Đikić D B1549
Diklić M B1550,P448
Dilhuydy M-S B1274,B1612,P164,P803,S567
Dill C P046
Dimicoli-Salazar S B1274,P803
Dimitrakopoulou A B1308,B1318,B1329
Dimitriadis G B1428,B1591,P428
Dimitriadou E B1329,B1473
Dimitriou M P168,P183
Dimopoulos MA
B1497,B1504,P238,P243,P244,P317,P788,P789,P790,P791,P794,P797,P809,S
583,S1151,S1153
Dimopoulou M P160
Dimou M B1414,P300,P317,P327
Dimovski A B1340,B1554,B1751
Dinapoli L B1286
DiNardo F B1227
Ding J P973
Dinmohamed A S594
Dinu C B1850
Diomede D B1264
Dionyssiou-Asteriou A B1437,B2003,B2005,P738
Dios Loureiro A P361
Dirks W B1595
Dirlik Serim B B1424
Dirse V P018
Dirven H B1759
Dispenza S B1286
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Ditonno  P P1085
Ditto C P051
Dittrich C P309
Ditzel H P761
Diverio D P149
Djikić D P1015
Djordjevic V B1303,B1387,B1397
Djunic I B1244,B1266,B1303,B1387,P073,P665,P666,P672
Djurasinovic V B1628
Dmitrenko I B1563
Dmitrieva R B1723
Dmoszynska A P689,P805
Dmytrenko I B1389,B1401
Do Y R B1375,B1669,P144,P705,P852
Do Nascimento J B1579
Dobbelstein S P253
Dobesova B B1365
Dobrovolná M B1273
Dobrzynska O P389
Dodero A P865,P904,S597
Doehner H S527
Dogan E P869
Dogan Kose E B1656
Dohet B B1850
Dohner K P040,P266
Döhner H B1672,P043,P076,P089,S558,S587,S1130,S1169
Döhner K S530,S531,S1130,S1169
Doisaki S S1162
Dolgos J P065,P972
Doliana  R P681
Dolnik A P040
Dolstra H S559
Dolz S P647,P649
Dombret H P043,P642,P655,S565,S1124,S1167
Domingo-Domènech E B1611,B1620,P330
Domingos I B1787
Domingues C B1191,B1772,B1775
Domingues N B1263,B1269,B1271,P424,P631,P661,P792
Domínguez F B1506,B1613,B1619
Dominietto A B1448,P735,P911
Domracheva E B1569,P178,S1147
Dona' M P503
Donadieu J S570
Donadio D B1407,B1499
Donadoni C P166
Doñate C P283
Dondi A P288,S582
Dong H P341,P388
Dong Q B1436
Dong-Wook K P166
Doni E B1279,B1290,B1291
Donia A P703
Donmez A B1690,B1696
Donnelly J S554
Dony A P163,P989
Doobaree U P473
Doorduijn J P313
Doretto P P177
Dorgalaleh A B1941
Dörge P S538
Dörken B S1182
Dorlhiac Llacer P P712
Dosquet C S1114
Dostalova L B1739
Dotlic S B1344
Dottori M B1624
Doubek M B1201,P77,P084,P096,P109,P623,P975
Douer D B1285
Dougherty S S1108
Doughty H P447
Douglas KW B1771,P212,P476
Douka V B1239,B1262,P687
Douma S P1044
Doumas M P1044
Dourado M B1772
Dousset C P210,P286
Dovey O S1126
Dovey O S1127

Dowling P P798
Doyen  C P344
Drach J P305
Drachneris J B1645
Dragani A B1557,P1039
Dragomir M P698
Drake M P217
Drandi D P293,P766
Drapalova J P150
Drasar E B1804,B1808,B1848
Drayson M B1481
Drelichman G P922
Drevojankova B B1739
Drexler H B1595,P973
Dreyer Z P636
Dreyfus F S1107,S1124
Dreyling M P850
Driss H P845
Drize N B1722,P939
Drnkova E B1565
Drokov M B1718
Droste J P187
Drouvin F P458
Drozd-Sokolowska J P437
Druker B P707
Drummond M P739
Du W B1275
Du X B1510
Duan W B1588
Duarte A P181
Duarte R  P031,P062,P195,P199,S588
Dubali M B1994
Dubois V P505
Dubois Randé JL P397
Dubowy R P100
Dubravcic K B1344
Dubrovin E P329
Dubruille V P135,P302
Duca L B1811
Ducastelle S P505,P723
Duclos C B1274,P803
Dudziński M B1360
Dueck A B1986,P266,P273,P276,P371
Dueker S B1759
Duell J B2006
Dueñas M B1876
Duerig J P098
Dufour A P028
Dufour C S562
Dugas M S535
Duggimpudi S S1128
Duh M P409
Duhoux F P651
Duits A P406
Dujmovic D B1344
Dukovski D B1293,B1335,B1340,B1554,B1615,B1623
Duléry R P890,S1167
Duletić-Načinović A B1601,P708
Dulucq S P135,P260,P706,P713
Dumanski J P264
Dumas MH P720
Dumas P-Y B1274,B1612,P164,P803
Dumitrache D B1860
Dumitriu B S1106
Dumontet C P965,P989
Dumoulin E P128
Dunbar C S1106
Duncombe A P690,S531
Dunn J P756
Dunn P P172
Dunn R P756,P776
Dünzinger U P888
Duong H P772
Dupriez B S1114
Dupuis J P109,S526,S1149
Duraj L B1962,P478
Durán MA P400
Durán MS B1366,B1377
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Durán  M P1098
Durán Nieto S B1296,B1885
Đurašinović V B1636
Durieu I P274
Durinck K S1131
Durmus Altun G B1424
Durot E P097
Durrant S P151
Duru N P1035
Dusek L P130
Duthilleul P P292
Dutka M B1698
Dutreix C P986
Dutta S S1135
Duyster J P139,P289,P295,P385,P840,S532
Dvirnyk V B1443
Dvorakova D B1237,B1268,B1365,B1373,P701
Dwilewicz-Trojaczek J P437
Dwojak M P990,P296
Dworzak M B1257,P194,P748
Dyachenko O B1233
Dyagil I B1389,B1401
Dyer C P482
Dyer M P101
Dyer M P988
Dytfeld D P240
Dzieciol J P806
Dzietczenia J P389
Dziwinski E S1104
Dzneladze I P037
Dzuba A P165

E
Eandi Eberle S B1818
Ebbesen L B1257
Eberle J B1593
Ebid G B1195
Echchannaoui H P996
Echeveste A P799
Echeveste MA P792
Eckart M P076
Eckert C S1122
Eckert C S538,S606
Eckhoff SM P383,S1134
Eclache V P086,P294
Economou M B1821,B1955,P1043
Eda H S543
Edahiro Y P475
Edeling M P167
Edelmann J P089
Edelmann T P801
Eder C P023
Edgren H P048,S1176
Efebera Y P226,P882
Efficace F P1081,P1082,P1083,P1084,P1085,S1104
Effraimidou S B1453
Efira A B1850
Efremov DG B1323,P685,S521,S573
Eftimov A B1340,B1751
Ehl S P1035
Ehninger G B1727,P046,P052,P072,P640,P814,P928,S590,S1103,S1166
Ehrentraut S B1595
Ehrhardt H P966
Eibel H B1193
Eichenauer D S528
Eichhorst B P076
Eid K P1026
Eidukaite A P017
Einsele H B2006,P142,S1103,S1105,S1184
Eisenmann J-C S1149
Eisfeld A-K P20,S1168
Eiwen K S1169
Eizenberg O S601
Ejerblad E P273,P275
Eke Gungor H B1907
Eker I B1356
Eketorp Sylvan S P104
Ekmekci H B1879

El-Alfy M B1845,P401
El-Ali A P419,P423
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Miljkovic D B1277
Millá F P008,P262,P324,P431,P830,P862,P902
Miller A S1140
Miller J P952,P960
Miller P P925
Miller S S1134
Miller T S520,S1146
Milojkovic D P138,P259,S602
Milone G P352
Milone J B1358,P922
Milosavljevic D P793
Milosevic V B1397,P829
Milošević R B1636
Milovic V P922
Milpied N B1274,B1612,B1671,P164,P227,P803,S1157
Milunovic V B1419
Miminas  I P760
Min C-K P225,P369,P370,P909,P915
Min C B1669
Min W B1676
Min W-S P369,P370,P909,P915
Min YH P190,P191,P347
Mina R P245
Minamino M P171
Minchenko J B1389
Minden M P037
Minervini A P116,P258
Minervini C P116,P258
Minervini M B1227
Minetto P B1444,B1448,P444,P624,P735,P892
Minga E P082,S524
Mingrone T P196
Minnucci G P958,P963
Minogiannis P B1992
Minoia C B1520,P804,P854,P1009
Minton N P792
Minvielle S S542
Miranda E P339
Mircic A P659
Mirjana M B1582,B1810
Mirković K B1748
Mirza M P981
Mishcheniuk O B1563
Mishenin A P1100
Mishima Y P205,S540
Mishima Y S543
Mishra B P375
Misiurin A B1569
Miskin H P384
Miskin H B1309,B1324,P111,P325,P753
Missere M P399
Mistrik M B1887
Mistry P P982
Misund K P783
Misurin A B1299
Misyurin A B1349
Misyurin A B1259,B1400,B1567,P826
Misyurin V B1400,B1567
Misyurina E B1349
Misyurina E B1400,B1567,P826
Miszczyk L P881
Mitev L B1753
Mitra A P1007
Mitrovic M B1266,B1387,P073,P665,P666,P672
Mitrović O B1549,B1550,P1015
Mitscheunig L B1444,B1448,P624,P735,P892
Mitsuhashi K P750
Mitsui H B1630
Mittelman M S1165
Mitterbauer-Hohendanner  G P713
Miura M B1507
Miura O P993
Miwa A B1494,B1525
Miwa H P045
Miyake Y S1118,S1129
Miyamoto T P041,P782
Miyamura K P912
Miyano S P171,P285,S566,S1161,S1162
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Miyawaki K P696,P927
Miyawaki S P285
Miyawaki S P045
Miyazaki K P1049,P1059
Miyazaki Y P045,S600
Miyazono T P493
Mizukami T S1190
Mo X-D S553
Möbs M B1593
Mochkin N B1674
Mocikova H P846
Modai  S P123
Modlich U P930
Moghimi M P480
Mohamad M P1099
Mohamed A B1205
Mohamed F P1091
Mohamed M B1265,B1869
Mohamed    M B1816
Mohamed N P646
Mohamed Z P639
Mohammed K P925
Mohammed M B1457
Mohr B P052
Mohr C P164,P803
Mohty M B1671,P068,P227,P302,P343,S1157
Moiraghi B B1358,P133
Moise A B1673
Moiseev I P920
Mojic M B1277
Mokhtar G B1205,B1822,B1827,B1991,B1995
Molero Labarta T B1488
Moleti M P149
Molica S B1501,P1081
Molina E B1518
Molina JR B1366,B1377
Molinari A P850
Molinari E P735
Moll G P354
Mollee P P776
Mollet I P505
Möllgård L P057
Mollica L P722
Mologni L P166
Molteni A P067,S1110
Mometto G P372
Momose H S1190
Monaco F B1701,P632
Monarca B P067
Mondello P B1467
Mondet J B1853
Monfredini Saccomani H B1581,B1792
Mongiorgi S P736,P737
Monia Z B1300
Monitillo L B1322,P291,P293,P766
Monsereenusorn C B1987,P1087
Monsuur H P079
Montagna C B1566
Montalban C B1611
Montalban M P237
Montanaro M B1490,B1577,P280
Montañés M B1426
Montani N P1066
Montefusco E B1577,B1716,P280
Montefusco V P221,P223,P245,P444,P904,S578,S1154
Monteiro A B1416
Monteiro L B1416
Montejano L P237
Montemayor J B2007,B2008
Montero-Cuadrado I B1270,B1366
Montes A B1817
Montes C B1458
Montes M-C P207
Montes Fernandez M B1596
Montes Limon A B1398,B2009
Montesinos O P808
Montesinos P B1283,B2002,P008,P049,P060,P649,S610,S1121
Montes-Limon A B1509,B1519

Montevecchi C B1624
Monti S S573
Montillo M P109
Montin D P1038
Montoro J P817
Montoro J P358
Montoto S P301,S1159
Montserrat E P109
Monzini M P515
Monzó M P249
Monzó M P208
Moon J B1669
Moon J-H P157,P191,P663,P743
Moonim M B1602
Moore J S1168
Moorhead M P235,S537
Moorman A S539
Moppett J P2
Mora E B1431,P749
Mora M B2007,B2008
Mora M P439
Morabito F S523,S1110,S1154
Morad Z B1289
Morais F P125
Morales A B2008
Morales J B2007
Morales R B2007,B2008
Morando E P1000
Moratalla L B1518,B1662
Morawska M P805
Morciano M B1641,B1703
Mordanov S B1362
Mordini N P766
Moreau A B1586,P294,P302,S1158
Moreau P
B1194,B1671,P068,P210,P224,P229,P230,P231,P232,P238,P239,P244,P286,P
302,P764,P767,P788,S542,S1151,S1155
Moreilhon C P700
Moreira C B1263,B1269,B1271,B1536,P631,P661,P924
Moreira I B1271,B1263,B1269,P424,P631,P661
Morel P S583
Morelli F P735
Morello L S584
Moreno B B1531
Moreno C P109
Moreno D B1440
Moreno D S524
Moreno I P649
Moreno M-J P836,S1121
Moreno MV B1366,B1377
Moreno M P330,P862,P868
Moreno V P898
Moreno Belmonte M P799
Moreno De Gusmao B B1451,B1988,P461
Morettini S P024
Morfeld D S1112
Morgades M P008,P862,P902,S1121
Morgan G P242,P810,S541,S580,S1152
Mori N P750
Mori S P338
Mori S S600
Mori T S600
Möricke A S538
Morii E B1630
Morilla R P810
Morishima  Y P378,P873,P912
Morishita  E P378
Morisset S P135,P227,P505,P723
Morita T B1630
Moriyama Y B1630
Moroga Y P377
Morosetti R P488
Morotti A P124,P695
Morozova  T P1074
Morrill J P184
Morris K P462
Morris S P295,P840
Morrissey M P265
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Morschhauser F P851,S526
Morselli M P1086
Morshchakova E B1820
Morsy M B1289
Mortarino M P842
Mortazavi Y P480
Mortensen B P998
Mortensen K B1668
Mortensen N P279
Mortera-Blanco T P168
Mosca L S523
Moscardó F B1283,B2002,P049,P060,P649,S610
Moscetti A P245
Moschetta M P205,S540
Moschogiannis M B1308,B1318,B1329,B1618,P160
Moschovi M B1193
Moser B P407
Moshfegh A B1242,B1310,P691,P977
Moss P P356,P886
Mossallam G B1348
Mossuz P B1550,B1853
Mostafa Kamel Y S1108
Mota A B1536
Motegi M B1507
Motlló C P902,S1121
Motoji T P750
Motomura S P303
Motta I P1039
Motta M P363
Motta M R P997,S1183
Mottadelli F S1123
Mottok A S1184
Motyckova M B1331,P096
Moulis G P470
Mounier N S585
Mounira B B1422
Moura L B1552
Mourits-Andersen T P275
Mousavizadeh K B1734
Moussa D S1180
Moussa E P314,P1029
Moussa M B1491
Moutereau S P408,P1012
Moya-García A B1777
Mozaheb Z P1078
Mózes R P162
Mozzicafreddo G P861
Mozziconacci MJ P619
Mpakirtzi N P443,P1016
Mpakou V B1591
Mpanti A B1870
Mraz M P77,P694
Mrhalkova A P170
Mrózek K S1168
M'Sadek F B1642
Muchtar E P770
Muckenthaler M S606
Mudie L S542
Muehlematter D P959
Muellauer L P337,P699
Mueller C P848
Mueller U P1024,P1025,P1036
Muench P S1128
Mufti G P180,P184,S1165
Mugishima H B1719
Mugitani A B1630
Mugneret F P086
Muhlschlegel F B1869
Mukherjee L S604
Mukhopadhyay P B1493
Mukhopadhyay S P775
Mukhortova O P863
Mulas O P724
Mulaw M S1130
Mulè A P319,P865
Müllauer L P827
Müller H S527,S528
Müller I P1028

Müller J P653
Müller  M B1749,P134,P142,P698,P713,S1103,S1105
Müller-Thomas C P169
Müller-Tidow C S587,S590
Mulligan S P099
Mulloy J P21
Mulquin M B1495,P228
Mumford A P482
Mun Y-C B1375,B1562,P144,P191,P495,P716,P852
Munder M P1028
Munir T P085
Muniz C P312
Munizza SC P824
Muñoz C P080
Muñoz C P091
Muñoz C P1098
Muñoz-Mármol A M B1598,P324
Munshi N S542,S544
Muntañola A B1611
Mupo A S1126,S1127
Murakami J P493
Murakami M S568
Muramatsu H S566,S1162
Murata R P235
Murawski N P307,P848,S1160
Murga MJ P1011
Murillo E B2007,B2008
Murillo I B1817,B1966
Murillo-Flórez I M B1509,B1519,B1965,B2009
Murphy K B1899
Murphy M P482
Murphy P B1432,B1502,B1924,P1080
Murray D P763
Murray H P415
Murray M P519
Murria R P647
Murthy V P360
Murumägi A P048,S1176
Musallam K S1172
Musilova K P77
Musilova M P701
Musolino C B1332,P251,S1154
Mustata M B1889
Mustjoki S P113,P708,P719,P1006,S1120
Musto P P136,P221,P222,P251,S1153
Musto R P067
Musuraca G P109,P304,P316
Muthusamy N P93
Mutlu F B1706,B1897
Mutlu F B1649,B1790
Mutlu P B1352
Muto A S569
Muto H S1118,S1129
Muto N P094
Muus P B1771,B1774,P193,P198,S1165
Muxi P P266
Muzio M P686
Myakova N B1222
Myhailov G B1248
Myhren F B1759
Myint H P278,P310
Mylonas E P642

N
N Guyen Khac F P845
Na I-K S1182
Nabhani S P384
Nabila R B1422
Nachbaur D S1169
Nacheva E P648
Nacho K B2007,B2008
Nadal N P086
Nadali F B1357
Nader O S1163
Naderi M B1941
Nadvornikova S B1691
Naeem A P1082
Naessens E P684
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Nafea D P703
Nagae G S1118
Nagafuji K P348
Nagahata Y B1874
Nagai S P455
Nagai S P1096
Nagamatsu S B1787
Nagamura T S600
Nagano S P906
Nagarathnam D P985
Nagar-Marciano  M P713
Nagasaka Y B1766
Nagata Y P045,P171,P285,S566,S1161
Nagate Y B1630
Nagel S B1595,P973
Nägele V S555
Nagler A B1369,P147,P222,P287,P875,P887,P891,P1004,S598,S601,S1142
Nagorsen D P306
Nagra S P356
Nagrajan A B1353
Naguib D P267
Nagy Á P162
Nahi H P780,P781,S576
Naim S P189
Naito M P1013
Najda J P881
Nakagawa M B1630
Nakaji K P377
Nakamichi N B1630
Nakamori Y P940
Nakamura K S566
Nakamura N S1118
Nakanishi K S1162
Nakano K S1117
Nakao  S P235,P378,S1161
Nakaseko C P045
Nakata S B1630
Nakatani E B1630
Nakato R P171
Nakauchi H P171
Nam S-H B1466,P495
Namdar P B1807
Namdaroglu S B1627,B1639
Namestnikov Y B1942,P491
Nandigam R P473
Nanni M P78,P149
Naoe T P045
Naparstek E B1342
Napoli  S P735
Nara M P299
Nardelli G B1328
Naresh K P259
Nareyko M B1709
Narita A S1162
Narni F P223,P1086,S522,S596
Narula G P334
Nascimento-Costa J B1772
Nasedkina T P622
Naso V B1472,B1716,P736
Nassar A P511
Nassi L P304
Nassour I B1736
Nastasi C B1660
Nathwani A P690
Naumova E B1434,S1147
Nava-Parada P S520
Navaratnam S B1998
Navarro A P208,P249
Navarro B B1320,P817
Navarro J-T B1598,P324,P330,P862
Navarro-Perez V P195
Navas B P049,S610
Navrkalova V P079,P084,P975
Nawarawong W B1855,P309
Neave L P1041
Nechunaeva I B1406,B1545,P1100
Nedeva A B1508,B1524
Neff F P066

Neff T P413
Negrini M S523
Negulici A P012
Negulici AD P618
Nehhozina T P374
Neila BR B1902
Nekvindova J P752
Nemani N S543
Nemchenko I B1569
Nemeth E S1171
Németh A S1174
Nemethova V P130
Nemoto T P338
Nenajiba L P232
Neocleous N B1829
Nepstad I P660
Neri A S523
Nerl C P142,S1103
Nerlov C P29,S556
Nesterova E P837
Netelenbos T P918
Neto J P702
Netto L B1787
Neubauer A S590,S1103,S1105
Neufeld E S1175
Neuman L P233
Neuman  T P332,S1137
Neumeister P B1420,P834
Neuwirtova R P197
Neva A B1721,P879
Neves M B1516
Neves R P125
Neviani P S602
Neville K P156
Nevimová K B1482
Nevruz O B1352
Newland A P473
Newton K P1007
Ng HY P903
Ng J P903
Ng K P932,P933
Ng Ö B2011,B2012
Ngalula Mujinga M P410
Ngirabacu MC P344
Nguyen B-C P410
Nguyen F B1586
Nguyen J B1250
Nguyen K P1081
Nguyen-Khac F P086,S524
Ni D P413
Ni Chonfhaola A P519
Ni Chonghaile M P374
Ni Loingsigh S P374
Niault M P722
Niazy M P484
Nibourel O P117,P292,P655,S1167
Nichele I B1585,B1920
Nicola P B1467,B1854
Nicoletti F B1277
Nicolini F-E P134,P135,P227,P505,P700,P722,P723
Nicolino B P425
Nie D P365,P917
Niebuhr B P248
Niederhoffer  K S1139
Niederwieser C S1168
Niederwieser D P362,S527,S1111
Niemeyer C P194,P748
Nienhold R S533
Niesvizky R P236,S577
Nieto W B1319
Nieto Y P763
Nieuwenhuizen L P1056,S615
Niioka T B1507
Niittyvuopio R P449
Nijman I P1020
Nijs G S1143
Nik-Zainal S S542
Nikitin E B1311,S1147
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Nikitina T B1381
Nikolaidou A B1858,B1904,B1917,B1929,B1933
Nikolaos K B1308
Nikolaou E P300
Nikolaou G P443
Nikoloska I B1898
Nikoloski G S530
Nikolousis E P360
Nikolov I B1508,B1524
Nikolova A B1473
Nikolova T B1301
Nikolova V B1260
Nikonova A P320
Nilsson C P057,P183
Ninivaggi M B1940
Nisari M P387
Niscola P P102,P1081
Nishida Y P436,P728,P785,P796
Nishikii H S1118,S1129
Nishimoto K S1112
Nishiwaki K P782
Nistor S B1236
Niu Q B1659,B1705
Niveyro C B1872
Nizam A P440
Nizyamova A B1626,B1979
Nobile F P423,P618,P1085,S1110
Nobile M B1513
Nobili  B B1809
Noel L S1170
Noel P P371
Noellke P P748
Noens L P344
Noens L P1082,P1088,P1090
Nogales M B1988
Noguchi C B1748
Maria-Elena N S1163
Noguera N B1235,P022
Noizat-Pirenne F P405
Nojima Y P921
Nokes T P489
Nolan C P849,S1146
Noll J P220,P755
Nollet F P128
Nomdedéu J P008,P031,P267,P713,S573,S588
Nomdedeu M B1243
Nooka A B1498,P226,P771,
Nookaew I S1136
Noone C B1969,P1067
Noor Mohammady Far C B1990
Norasetthada L B1855
Noriega V P336
Norin M B1310
Norin S P104
Norin S P109
Noris P S1139
Notarangelo  LD P819,S562
Noto S B1494
Nourani H B1664
Novais Pereira JK P994
Nováková M B1429
Novelli S B1657
Novik A B1674
Novikov F S1177
Novitskaya N B1349,B1362
Novkovic A B1266,P073,P665,P666
Novosad O B1597
Nowak E P1005
Noyan-Atalay F B1546
Nozzoli C P223,S1154
Nteliopoulos G S603
Ntoufa S P103,P686
Nuckel H P090
Numata A P303
Nunes M B1263,B1269,B1271,P661
Nunes N B1552
Nuñez R P201
Nunnick J P356,P886

Nur E P406,S1173
Nygaard M B1564
Nymoen  D P713
Nyvold C B1257,P311,P832,P954
Nzouakou R B1803,B1834,B1842,B1843,B1857

O
O’Brien S P148
O'Brien S P75,P095,P105,P106
O'Connell C P189
O'Connor O B1309,P325
O'Dwyer M P652
O'Gorman P P798
O'Hare T P707
O'Keeffe D P1068
O'Marcaigh A B1685
O'Meara S S542
O'Neill C P477
O'Neill G P374
O'Nions J B1832
O'Riain M P519
O'Shea R B1969
O'Shea S B1969,B1978,P1067
O'Sullivan J P518
O'Toole D B1432
Oaks J S602
Oancea C P025
Oba K P912
Obara N S1129
Obradovic H B1277
Øbro NF P014
Obrtlikova P P109
Obukhova T S1147
Occhini U B1383
Ochs C S1182
Ocio EM P207,P218,P219,P366
Ocio San Miguel E P799
Odabasi Z B1886
Odenike O S1112
Odero MD P649
Odone Filho V B1977
Ody C P283
Oelschlägel U P640
Oerlemans S P1082
Oexle H B1633
Offidani M P221,P223,S578,S1154
Offner F B1634
Ofran Y P668
Ogasawara M P1003
Ogata M P348,P377
Ogawa H P912
Ogawa S P045,P171,P285,S566,S1117,S1118,S1161,S1162
Ogilvie C P415
Ogorodnikova E B1893
Ogorodnikova M B1893
Ogura M B1634
Oh D P495
Oh SH B1744,P962
Oh SJ P140
Oh S B1375
Oh S P144
Oh S-J P146,P705
Oh SY P852
Oh S-H P650
Oh YJ B1375,P121,P129,P714
Oh Y P144
Oh Y-J P146
Ohashi K S600
Ohba Y B1390
Ohishi K P940
Ohnishi Y P912
Ohshima R P303
Ohtake  S P045,P378
Ohwashi M P750
Ohyashiki K P974
Oiartzabal I B1451,B1531,P1098
Oiartzabal Ormategi I P461
Oikonomopoulou C B1428
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Ojeda E P201
Oka Y B1725
Okabe S P974
Okada M P750
Okada S S1117
Okamoto S B1630
Oki Y P851
Okitsu Y B1766,P1010
Okpanyi V S535
Oksman M P380
Oktay G B1844
Okuhiro K P377
Okumura H P348
Okuno Y P285,S566,S1161,S1162
Okutan H B1298
Olah N P159
Olaiya A P739
Olalla Saad S P181,P994
Olavarria E B1708,B1712,P091,P373,P926,P1008
Olave MT P868
Olave M P1008
Olave T P312
Olazabal I B1876,P438
Oldani E B1199,P617,S536
Olde Weghuis D P955,P957
Olie R B1497,B1504
Olim P B1337
Olimpieri O B1294
Oliva BM P177
Oliva E S1110
Oliva S P245,S1154
Olivares C P372
Olivares M B1876,P438
Olivares S S1179
Olivarius N P822
Oliveira A P1014
Oliveira G P094
Oliveira I B1263,B1269,B1271,P424,P631,P661
Oliveira M B1787
Oliveira M P744
Oliveira Ramos  AC B1620,P091
Oliveri L B1784
Oliveros J B1366
Olivier C B1757,P808,P1098
Olivier Cornacchia C P1077
Ollivier-Hourmand I P820
Olivieri A B1624,S597
Olivieri C S611
Olivieri J B1624
Oller B P431
Olmedo C B1662
Olnes M S1106
Olshanskaya Y P622
Olson M S604
Olson T S1120
Olsson B S1136
Olsson-Strömberg U P719
Omedè P P221,P766,P896
Omeroglu  RE B1826
Omori I P064
Onal M P387
Ondovik M P775
Oneal P P409
Öneç B B1298
Oner I B1541,B1704
Oner U B1649
Ong TC B1267,B2000,P877
Ongoren S B1412
Oniashvili   N P770
Onida F P372
Onisai M B1236
Onishi Y B1766,P1010
Onizuka  M P378
Ono Y B1874
Onoufriadis I B1829
Onufrievich D B1893
Ooi C-H P026
Opat S S567

Opatz S P028
Oppliger Leibundgut E P713,S1112
Orazi A P465,S1140
Orchard K P999
Orciuolo E P304
Ordemann R B1727
Ören H B1204,B1866
Orero M B1828
Orfao A B1226,B1319,P015,P031,P312,P733,P744,P802
Organ K B1844,B1846
Orhan D B1307
Oriol A P238,P244,P431,P788,P799,S588,S1151
Oritani K P937
Orkin C P301
Orlando A P256,P923
Orlowski R P225,P765,P786,S579
Ornaghi S B1916
Ornati F S611
Orofino N B1811
Orre-Ekdahl H P479
Orrù N P724
Orrù S P724
Orsatti A P372
Orsini M P889
Orsucci L P860
Ortega A P982
Ortega M P091
Ortenberg R P1004
Ortin X B1361
Ortiz C B1216
Ortiz-Mellet C B1777
Ortlepp C P640,P928
Ortuño F B1561,B1580,P080,P091
Ortuño G B1580
Osadchuk A B1888
Osaki H P644
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Talpaz M P134,P272,P707,S1113
Tam C P099,P273
Tamai H P016
Tamaki T B1630
Tamaru J-I-C P338
Tamburini J P036
Tamiazzo S B1701
Tan  J B1267
Tan JTC P877
Tan P P026
Tan RS P402
Tan SM B1267,P877
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Tanaka N P750
Tanaka T S531
Tanaka Y P974
Tanca D P177
Tancer-Elçi H B1798,P1017
Tang B P359
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Tapper W P166,S531
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Traverse-Glehen A P294,S1158
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Tsitsikas D B1803,B1834,B1842,B1843,B1857
Tsompanakou A B1239
Tsuboi K P045
Tsuda K P436,P728,P785,P796
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Tsukune Y P475
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Urbanowska E B1680
Urnova E B1537
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