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EUROPEAN HEMATOLOGY ASSOCIATION (EHA)
EHA aims to promote excellence in clinical practice, research and education in European hematology.

Today, EHA — with over 3200 active members from 100 countries — is a consolidated organization
that pursues a large and growing number of projects and programs. An Executive Board and Councilors
elected by the membership form the governmental body and are responsible for the strategy
and organization of the Association.

CORE VALUES OF THE EUROPEAN HEMATOLOGY ASSOCIATION

Promote scientific research in hematology

Promote education and training in hematology

Promote optimal clinical care in hematology

Advance the exchange and dissemination of knowledge and scientific information in hematology
Advance the position of hematology as a medical discipline in Europe

EHA’S MAIN ACTIVITIES

Annual Congress

Haematologica/The Hematology Journal
Fellowships Program

EHA Hematology Curriculum-Passport & H-NET
Education:

— Continuing Medical Education

— EHA Training On-line

—  Scientific Workshops and Tutorials

EHA MEMBERSHIP

If you recognize the need for a strong European Hematology Association
and would like to take advantage of the various activities of the Association,
you may wish to become a member of the EHA and contribute to its objectives.
Membership is open to all medical professionals with an active interest

in the specialist field of hematology.

BENEFITS OF EHA MEMBERSHIP

Subscription to Haematologica/The Hematology Journal, including on-line access (impact factor 5.516)
Reduced registration fee for the Annual Congress

Eligible for the EHA Research Fellowship Program

Eligible to nominate candidates and vote for new councilors on the board

EHA Newsletter

Access to EHA membership database

Access to webcast sessions of the EHA Annual Congress

All activities of EHA are displayed at the website www.ehaweb.org
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JOIN EHA NOW!

MAIN BENEFITS OF EHA MEMBERSHIP

B Subscription to Haematologica/ The Hematology
Journal (impact factor 5.516)

B Reduction of € 180 on the individual registration fee
for the EHA Annual Congress (junior members receive
a reduction of € 105):

B Eligible for the EHA Research Fellowship Program

B Eligible to nominate candidates and vote for new
councilors on the board
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B Access to EHA membership database
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Word of welcome

On behalf of the EHA Board and the Scientific Program Committee we would like to welcome you to Berlin for
the 14th Congress of the European Hematology Association.

This year, over 2000 abstracts have been submitted — a new record — showing the growing significance of the EHA
Congress to hematologists in Europe and abroad. Moreover, the Scientific Program Committee is pleased with the
steadily increasing quality of the data presented. From these abstracts, an exciting program has been composed
including the Presidential Symposium (5 best abstracts), Simultaneous Oral Sessions and Poster Sessions with organ-
ized poster walks.

On behalf of the EHA Board, the committees and all people involved in this years’ EHA congress, we thank you
for coming to Berlin and hope that this Abstract Book will serve you as an important reference for recent advances
in hematology research.

Radek Skoda Ridiger Hehlmann
Chair Scientific Program Committee Congress President

/



EUROPEAN HEMATOLOGY ASSOCIATION

EHA FELLOWSHIP PROGRAM

One of EHA's goals is to promote the career development of young scientists
invelved In basic, clinical, and expearimental research in hematology. EHA funds
research fellowships, including the long-established EHA — José Carreras
Young Investigator Fellowship, for researchers in the field of malignant and
non-malignant hematalagy. Each grant is for a two-year period. The next
call for applications will be announced on the EHA website in October 2009,
Awards will be made at the 15" Congress of EHA in Barcelona and will be
payable from January 2011.

EHA PARTNER FELLOWSHIP PROGRAM

A partner fellowship program was established last year to support training
in centers of excellance in Western Europe for the career development of
young scientists involved in basic and clinical research in hematology in
new accession and EU candidate countries. The goal of this program is to
build up and create inter-institutional networks of collaboration between
hematology institutes in Western Europe focusing on research and clinical
hematology and similar institutas in new accession and EU candidate
countries. The call for applications is announced on the EHA website and
the deadline for the letter of interest is June 30, 2009. Deadline for full
application is August 15, 2009 and notification of the award will be
November 1, 2009.

EHA - ASH RESEARCH EXCHANGE AWARD

The EHA-ASH International Research Fellowship Award was established
in 2006. This award has been developed as a partnership between the
European Hematology Association (EHA) and the American Society of
Hematology (ASH) to provide hematologists in training or early in their
careers the opportunity to conduct research in another country. The
purpose of the program is to give both clinical and laboratory-based
researchers an opportunity to establish new callaborations and experience
research in a different environment. This program will benefit not only the
individual participants, but also each host institution, as it will build strongar
ties between the North American and European scientific cammunity.

The call for applications is announced on EHA and ASH websites and

the deadline for the letter of intent was May 15, 2009, Deadline for full
application is September 25, 2009. Awards will be made on July 1, 2010.

Submission: Detailed information on the EHA and EHA/ASH fellowship
programs and submission is available in the Fellowships section at the
EHA website: www.ehaweb.org or contact fellowships.grants@ehaweb.org

www.ehaweb.org
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Developmental hematopoiesis, stem cells and
microenvironment
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RESCUE OF HEMATOPOIETIC FAILURE INDUCED BY THE GATA 1(LOW)
MUTATION IS MEDIATED BY A PERMISSIVE MICROENVIRONMENT IN
THE SPLEEN THAT INDUCES DIFFERENTIATION OF GATA -1(LOW)
PROGENITORS THROUGH THE ALTERNATIVE ENHANCER HS2

AR. Migliaccio,' E Martelli,” M. Verrucci,” M.E. Fabucci,” M. Sanchez,
G. Migliaccio,” A.M. Vannucchi,® M. Zingariello,* A. Di Baldassarre,*
B. Ghinassi,’ R.A. Rana,’ Y. Van Hensbergen,” W. Fibbe’

'Mount Sinai School of Medicine and myeloproliferative Disease Reset, Consor-
tium, NEW YORK, NY, USA; *Istituto Supetiore di Sanita, ROME, Italy; *Uni-
versity of Florence, FLORENCE, Italy; *University of Chieti G. D'Annunzio,
CHIETI, Italy; °Leiden University Medical Center, LEIDEN, Netherlands

Background. Recently, progress has been made in understanding the
relationship existing between stem cells and their marrow niches under
steady state conditions. By contrast, little is known on the relationship
between these cells and the niches in extramedullary sites under stress.
Targeted deletion of the HS1 enhancer of Gatal (Gatallow mutation)
induces in C57BL/6 mice a lethal phenotype because of severe anemia
and thrombocytopenia at birth. The mutation is not lethal in those
backgrounds (CD1 and DBAZ2) that recover from anemia by develop-
ing hematopoiesis in the spleen (Martelli et al., Blood 106:4102, 2006),
suggesting the existence of a unique relationship between Gatallow
stem cells and the niches present in extramedullary sites. Aim. To iden-
tify the relationship between Gatallow stem cells and the
extramedullary niche in the spleen, that rescues the Gatallow mutation
in the CD1 strain. Methods. The phenotype of Gatallow/0 males and
heterozygous Gatallow/+ females (Gatal is on the X chromosome)
after splenectomy was determined. In addition, tracking experiments of
cKitpos cells in Gatallow/0 males carrying a reporter gene under the
control of an alternative Gata 1 enhancer (HS2) spared by the mutation
(-2.7kbGatalGFP), and transplantation experiments with Gatallow/0
male bone marrow cells into NOD/SCID females were performed.
Results. After splenectomy, hemizygous males died of severe anemia
within 1 month while heterozygous females survived. Moreover, while
in untreated heterozygous females hematopoiesis was driven by both
stem cells expressing the wild-type allele and those expressing the
Gatallow allele, hematopoiesis in spenectomized heterozygous females
was wild type, suggesting that spleen and marrow drive maturation of
wild-type and Gatallow stem cells, respectively. This hypothesis was
confirmed by the localization of -2.7kbGatalGFPcKitpos cells within
the architecture of the marrow and spleen of Gatal+/0 and Gatallow/0
males. Rare GFPnegcKitpos cells were detected along the endosteum of
-2.7kbGatalGFPGatal+/0 males but numerous cKitpos cells were
detected within their medulla. Rare cKitpos cells were also detected in
the spleen of these males. By contrast, clusters of GFPposcKitpos cells
were detected along the endosteum of -2.7kbGatal GFPGatallow/0
males while cKitpos cells detectable within their medulla were rare.
Numerous cKitpos cells were in stead detected in the spleen of these
mice. Therefore, Gatallow stem/progenitor cells are associated in
greater numbers with the osteoblast niches than with the marrow vas-
cular niche, consistently with the low levels of CXCR4, the receptor
necessary for interaction with the vascular niche, expressed by these
cells. -2.7kbGatalGFPGatallow/0 stem/progenitor cells from the
spleen, but not those from the marrow expressed high GFP levels and
were functional in colony assay. In addition, Gatallow bone marrow
cells engrafted NOD/SCID females and donor-derived cells were main-
ly detected in blood, spleen and liver, but not in the marrow of the
recipients two-four months after transplantation, indicating that
Gatallow stem/progenitor cells contribute to hematopoiesis by engraft-
ing preferentially the extramedullary sites of the hosts. Summary and con-

clusions. These data suggest that Gatallow hematopoiesis is supported
by the splenic microenvironment that favors maturation of those
stem/progenitor cells which activate Gatal expression through the alter-
native HS2 enhancer.

0002

COMPARISON OF HEMATOPOIETIC STEM CELL ENGRAFTMENT ON
SYNGENEIC AND ALLOGENEIC STROMAL TERRITORIES IN THE
ABSENCE OF IMMUNE REACTION

L. Resnick, T. Prigozhina, G. Elkin, B. Avni, M. Shapira, R. Or,
P. Stepensky, O. Gurevich

Hadassah Hebrew University Medical Center, [ERUSALEM, Israel

Background. In clinical practice of bone marrow transplantation (BMT)
there is a set of cases with compromised HSC engraftment which is
apparently not a consequence of immunological rejection but most like-
ly due to recipient stromal microenvironment which they encounter.
We evaluate hypothesis that matching between stromal and hematopoi-
etic cells is important for adequate support of hematopoietic develop-
ment. Aim of this study was to demonstrate that hematopoietic stem cell
(HSC) can discriminate between self and non self stromal territories. Veth-
ods. An animal model of two genetically different types of functioning
stroma in the common recipient was worked out. Step 1: bone marrow
plugs from C57Bl/6 and BALB/c donor mice were ectopically transplant-
ed to F1(C57Bl/6xBALB/c) recipients. Within one month the newly
formed ectopic osteo-hematopoietic complex displayed all properties of
a skeletal hematopoietic area. Forty days later F1 recipients having addi-
tional stromal territories of C57Bl/6 and BALB/c genotypes got total
body irradiated with 1150 cGr, a the lethal dose for the cells of
hematopoietic but not mesenchymal stromal origin. Step 2: the first
group of irradiated mice was injected with the mixture (1:1) of embry-
onic liver precursor cells from C57Bl/6 and BALB/c fetuses while second
received hematopoietic cells from C57Bl/6 embryonic liver only. Step 3:
histological examination and evaluation of competitive repopulation of
C57Bl/6 and BALB/c stromal territories with C57Bl/6 and BALB/c HSC
using FACS analysis of harvested hematopoietic cell populations on days
+14 and +28 after transplantation of HSC were performed. Clinical trial
design. A single pediatric patient with severe Wiscott-Aldrich syndrome
who had neither sibling nor matched unrelated donor was admitted for
haploidentical HSC transplantation. Treatment was approve by IRB.
After myeloablative conditioning patient got intravenous transplanta-
tion of positively selected CD34" cells combined with intraosseous injec-
tion of pre-expanded mesenchymal stromal cells (MSC) from the same
donor. Results. Histological analysis of ectopic ossicles developed from
hematopoietic inoculum of C57Bl/6 embryonic cells on C57Bl/6 and
BALB/c ectopic territories showed young, active and very dense
hematopoietic tissue on syngeneic (C57Bl/6) stroma while on the allo-
geneic (BALB/c) stroma was observed aplastic hematopoiesis accompa-
nied with numerous fat containing cells. Both 2 and 4 weeks after HSC
transplantation proportion of C57Bl/6 and BALB/c HSC was 1.5 to 2.5
times higher on syngeneic compare to allogeneic compartment. The
same effect was clearly seen in clinical setting. After engraftment, mor-
phological findings in the bone marrow demonstrate 50% cellularity
with 3 lineage hematopoiesis in the site of donor type MSC injection
compare to aplastic bone marrow in different place. [nterpretation. Tak-
ing into consideration that immunological conditions for inoculated HSC
of C57Bl/6 and BALB/c genotypes present in the common F1 recipient
are similar, different colonization of se/f and non self stroma is not medi-
ated by immunocompetent cells. This effect can be due to discrepancy
between hematopoietic tissue and misfitting stromal territories. Our
pilot clinical data confirm that presence of genetically identical niche
can significantly influence on HSC engraftment.
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THE EFFECT OF THE TEL-TRKC ONCOGENE ON THE
HAEMATO-ENDOTHELIAL DIFFERENTIATION FROM HUMAN
EMBRYONIC STEM CELLS

R. Malladi, J. Sloane-Stanley, R. Gupta, N. Rodrigues, W. Wood,
T. Enver

Weatherall Institute of Molecular Medicine, OXFORD, UK

Background. A fusion between the pointed domain of TEL and the
tyrosine kinase domain of TRKC (TEL-TRKC) causes tumours present-
ing in utero and in early childhood. We hypothesised that a cellular
intermediate in the mesoderm-derived haemato-endothelial hierarchy is
a potential target for the TEL-TRKC oncogene. The human ES cell sys-
tem can generate haemato-endothelial cells from mesoderm precursors
and may provide a suitable /n vitro model for investigating the oncogenic
properties of TEL-TRKC during ontogeny. Aims. We sought to identify
a cellular target for TEL-TRKC during human embryonic stem (ES) cell
differentiation into haemato-endothelial lineages as well as to under-
stand the impact of TEL-TRKC on cell fate decisions within this hierar-
chy. Methods. Haemato-endothelial differentiation of human ES cells
was achieved by co-culture with the murine OP9 stroma according to
the protocol of Vodyanik ez al. Blood 108, 2006. In this model, CD34",
KDR', CD43" endothelial cells and CD34*, CD43" haematopoietic cells
were prospectively isolated for functional analysis. Enforced expression
of TEL-TRKC in human ES cells was achieved by lentiviral gene deliv-
ery with a green fluorescent protein reporter. The equivalent lentiviral
vector without the TEL-TRKC was used as a control. Results. Normal
human ES cells co-cultured with OP9 give rise to a population of CD34
cells which can differentiate into either blood or endothelium. TEL-
TRKC expression was compatible with the generation of normal num-
bers of these CD34" precursors derived from mesoderm. TEL-TRKC,
however, promoted the expansion of CD43* haematopoietic cells from
these CD34" precursor cells without affecting the capacity of this CD34
population to differentiate into endothelial cells. The function of these
endothelial cells was normal, as judged by uptake of Dil-Ac-LDL and the
matrigel tube formation assay. We next investigated the function of the
expanded CD43" haematopoietic cells from TEL-TRKC transduced hES
cells and found that this population acquired self-renewal properties as
assessed by its ability to replate on OP9 stroma. Strikingly, these CD43*
haematopoietic cells demonstrated an endothelial phenotype as evi-
denced by inappropriate co-expression of the endothelial marker, VE-
Cadherin. This, together with the reduced ability of these CD43" cells
to form colony forming units in methylcellulose assays, suggests a block
or arrest in haematopoietic commitment or differentiation. Summary and
Conclusion. TEL-TRKC expression in human ES cell derived haemato-
endothelial cells is consistent with the trapping of a population of CD43*
haematopoietic cells with acquired self-renewal properties and endothe-
lial potential. We conclude that TEL-TRKC transforms mesoderm deriv-
atives and speculate that these derivatives are a target for TEL-TRKC in
the provenance of developmental cancers in children.
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INTERFERON-ALPHA ACTIVATES DORMANT HSCS IN VIVO

M.A.G. Essers,' S. Wurzer,” A. Trumpp'

'DKFZ, HI-STEM, HEIDELBERG; *DKFZ, HEIDELBERG, Germany

Maintenance of the blood system is dependent on dormant
haematopoietic stem cells (HSCs) with long-term self-renewal capaci-
ty. Upon injury these cells are induced to proliferate in order to quickly
re-establish homeostasis. The signalling molecules promoting the exit of
HSCs out of the dormant stage remain largely unknown. We have
recently uncovered that in response to treatment of mice with interfer-
on-alpha (IFNa), HSCs efficiently exit GO and enter an active cell cycle.
HSCs respond to IFNo treatment by increased phosphorylation of
STAT1 and PKB/Akt, expression of IFNa target genes and up-regulation
of stem cell antigen-1 (Sca-1). HSCs lacking either the interferon-a/f
receptor (IFNAR), STAT1 or Sca-1 are insensitive to [FNo stimulation,
demonstrating that STAT1 and Sca-1 mediate IFNo. induced HSC pro-
liferation. We will present our newest data on the examination of the
molecular basis of these striking effects of IFNa signalling on HSCs, both
during homeostasis as well as during stress. Moreover, we are examin-
ing the change in HSC-niche interactions upon IENa stimulation.
Although dormant HSCs are resistant to the anti-proliferative
chemotherapeutic agent 5-FU, HSCs pre-treated (primed) with IFNo.
and thus induced to proliferate are efficiently eliminated by 5-FU expo-
sure in vivo. Conversely, HSCs chronically activated by IFNo. are func-
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tionally compromised and are rapidly out competed by non-activatable
IENAR” cells in competitive repopulation assays. Data on a possible role
for STAT1 and Sca-1 in this chronic IFNo. treatment will be presented.
In summary, while chronic activation of the IFNa pathway in HSCs
impairs their function, acute IJFNo treatment promotes the proliferation
of dormant HSCs in vivo. These data may help to clarify the so far unex-
plained clinical effects of IENo on leukemic cells, and raise the possibil-
ity for novel applications of type I interferons to target cancer stem cells.
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FURTHER CHARACTERIZATION OF COMMITTED NK PROGENITORS IN
ADULT BONE MARROW

H. Nozad Charoudeh, M. Cheng, Y.J. Tang, S.E.-W. Jacobsen, E. Sitnicka
Lund Stem Cell Center, LUND, Sweden

Natural killer cells, members of the innate immune system, represent
a third lymphoid lineage distinct from T and B lymphocytes. Although
significant progress has been made in understanding the regulation and
the function of mature NK cells, the cellular and molecular pathways of
the earliest stages of NK lineage commitment and development remain
largely unknown. Committed NK progenitors (NKPs) have been recent-
ly identified in adult bone marrow (BM) as having the Lin-
CD122'NK1.1"DX5™ phenotype; however NKPs lineage potential has
not been studied at the single cell level. In adult mice, BM is the main
site of NK cell production and it harbours both progenitors and mature
NK cells. Recent studies demonstrated the existence of another and
seemingly distinct, thymus dependent NK pathway and it remains to be
established whether BM- and thymic- dependent NK cells can be gen-
erated from the same NK committed progenitor. In agreement with the
previous studies, FACS phenotypic analysis revealed that NKP popula-
tion is heterogeneous: small fraction of NKPs expressed tyrosine kinase
receptor FLT3 (5-10%) or KIT (5-10%), while majority of NKPs were
positive for B220 (40-50%) and Interleukin 7 (IL-7) receptor (IL-7R) (50-
60%). In addition, analysis using Rag-1-GFP reporter mouse, confirmed
that 50-60% of NKPs expressed Rag-1. Limiting dilution culture assay
revealed that NKPs lack myeloid and B cell potentials, while 60% of
single sorted NKPs cultured on OP9DL cell line for 14 days generated
clones containing CD3'NK1.1"DX5* NK cells (72 %), TCRB*NK1.1'DX5*
NK T cells (21%) and TCRB'NK1.1-DX5-CD4"CD8* T cells (9%). In
agreement with in vitro data, NKPs after transplantation into I12rg” recip-
ients showed NK cell (CD3'NK1.1"DX5"), T cell (CD3*CD4*CD8") and
NKT cell (CD3*NK1.1%) donor-derived lineage reconstitution, but failed
to generate B, myeloid as well as thymic NK cells. Taken together these
data suggest that NKPs maintains significant T cell potential that will be
further addressed both in vitro as well as in intra-thymic transplantation
assays.
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TYROSINE KINASE INHIBITION FAILS TO ERADICATE LEUKEMIC
STEM/PROGENITOR CELLS IN FLT3-ITD+ ACUTE MYELOID LEUKEMIA:
ROLE OF THE STEM CELL NICHE

S. Gotze," A. Parmar,' S. Rushton,' S.M. Marz,' K. Lind," S. Kayser,”
K. Déhner,” C. Peschel,' R. Oostendorp'

"Technische Universitit Miinchen, MUNICH; *Internal Medicine III, Univer-
sity of Ulm, ULM, Germany

Background and Aims. Acute myeloid leukemia (AML) is a clonal dis-
ease originating from a leukemic stem/progenitor cell. Activating muta-
tions of the FLT3 receptor by internal tandem duplication (FLT3-ITD) are
present in 30% of all cases of AML and are associated with poor prog-
nosis. Although inhibition of mutant FLT3 leads to clearance of leukemic
blasts in the periphery, the bone marrow often remains unchanged and
remissions are usually short-lived, suggesting a protective effect of the
marrow niche on leukemic stem cells. We studied the effect of tyrosine
kinase inhibition on CD34" leukemic stem/progenitor cells from patients
with newly diagnosed normal karyotype AML with wild-type FLT3 or
mutated FLT3-ITD receptor in the presence or absence of stromal sup-
port. Methods. CD34" cells were isolated from bone marrow of AML
patients at diagnosis by density gradient centrifugation and magnetic
bead isolation. Cells were cultured for four days in serum-free medium
with growth factors in the presence or absence of the tyrosine kinase
inhibitor SU5614 in suspension culture or stroma-contact cultures with
the stromal cell line EL08-1D2. Cell division was measured by flow
cytometry after labelling of cells with CESE. Analysis of cell cycle and
apoptosis was performed by flow cytometry after staining with pro-
pidium iodide (PI) and annexin V. Hematopoietic activity was assessed



in short-term and long-term colony-forming assays. PCR for FLT3 WT
and ITD products was performed to determine colony origin. Results.
CD34+ cells from FLT3-ITD samples divided at an intrinsically slower
pace over four days i vitro than CD34" cells from FLT3-WT samples.
Treatment with SU5614 resulted in reduced cell division of both FLT3-
WT and FLT3-ITD progenitor cells. However, FLT3 mutated progenitor
cells differed from FLT3 WT cells in their behavior on stroma. Whereas
stromal contact induced cell division of FLT3-WT progenitors in the pres-
ence of SU5614, no such effect was observed with FLT-ITD progenitors.
Apoptosis induced by tyrosine kinase inhibition was more pronounced
in FLT3-ITD than FLT3-WT progenitors. Stromal contact protected both
FLT3-WT and FLT3-ITD CD34' progenitor cells from apoptosis. Colony
assays revealed that FLT3-ITD committed progenitors were effectively
reduced by SU5614 treatment in suspension culture while stroma con-
tact exerted a significant protective effect. In contrast, committed pro-
genitors from FLT3-WT AML were less susceptible to tyrosine kinase
inhibition but also protected by adhesion to stroma. More importantly,
primitive LTC-IC from FLT3-ITD AML were selectively spared from
tyrosine kinase inhibition. Additional stromal contact led to significant
expansion of LTC-IC in the presence of SU5614. PCR from single
hematopoietic colonies of long-term cultures revealed both WT and ITD
FLT3 products, indicating LTC-IC were of leukemic origin. Cell signal-
ing studies revealed independent activation of AKT in the presence of
stroma in FLT-ITD cells treated with SU5614. Inhibition of downstream
ERK and STAT5 by SU5614 in FLT3-ITD cells was not affected by stro-
mal support. Conclusions. Our data demonstrate that tyrosine kinase inhi-
bition fails to eradicate leukemic stem/progenitor cells in FLT3-ITD AML.
Interaction with stromal cells additionally promotes selective survival of
leukemic stem/progenitor cells in the presence of tyrosine kinase
inhibitor, resulting in net expansion of malignant cells. Independent acti-
vation of AKT through alternate pathways mediated by stromal contact
in FLT3-ITD cells allows escape from dependence on FLT3 signalling.
This data highlights the fact that molecular therapy may have unpredict-
ed effects on leukemic stem cells and underlines the importance of devel-
oping strategies to selectively eliminate the malignant stem cell clone.
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ARYL HYDROCARBON RECEPTOR ACTIVATION PERTURBS MYELOID
SUBLINEAGE DIFFERENTIATION BY INHIBITING PU.1 UPREGULATION

S. Richter,' P. Platzer,> M. Woisetschlager,® D. Waltenberger,* H. Strobl*

Institut of Immunology, VIENNA, Austria; *Division of Gastroenterology and
Nutrition, Harvard Medical School, BOSTON, USA; *Novattis Institutes for
Biomedical Research (NIBR), VIENNA, Austria; *Institute of Immunology,
VIENNA, Austria

The transcription factor aryl hydrocarbon receptor (AhR) is a ligand
inducible transcription factor. AhR activation by different ligands has
been been shown to influence lymphopoiesis as well as myelopoiesis
and in line with this human hematopoietic stem cells express AhR and
are affected by AhR ligands. Furthermore, dysregulated AhR function
can be found in certain hematopoietic malignancies (e.g. high expression
of AhR in adult T cell lymphomas). Besides its role in hematopoeisis, the
AhR represents a promising therapeutic target in allergy and autoimmu-
nity. AhR signalling induced by the newly described ligand VAF347
inhibits allergic lung inflammation as well as suppresses pancreatic islet
allograft rejection. These effects are mediated likely via alterations in
dendritic cell (DC) function. Moreover, VAF347 induces tolerogenic DCs.
The mechanisms underlying functional DC alteration by AhR remained
undefined. Furthermore, data on human DCs were lacking. Langerhans
cells (LCs) are immediate targets of exogenous AhR ligands at epithelial
surfaces; how they respond to AhR ligands remained undefined. We stud-
ied AhR expression and function in human LCs and myelopoietic cell
subsets using a lineage differentiation and gene transduction model of
human CD34" hematopoietic progenitors. We found that AhR is highly
regulated during differentiation. LCs expressed highest AhR levels fol-
lowed by monocytes. Conversely, granulocytes lacked AhR expression.
AhR ligands including VAF347 arrested the differentiation of monocytes
and LCs at an early precursor cell stage, whereas progenitor cell expan-
sion or granulopoiesis remained unimpaired. AhR expression was co-
regulated with the transcription factor PU.1 during myeloid subset differ-
entiation. VAF347 inhibited PU.1 induction during initial monocytic dif-
ferentiation, and ectopic PU.1 restored monocyte and LC generation in
the presence of this compound. AhR ligands failed to interfere with
cytokine receptor signalling (TGEF-B1 or TNFo) during LC differentiation
and failed to impair LC activation/maturation. In conclusion, activation
of AhR signalling interferes with transcriptional processes leading to
monocyte/DC lineage commitment of human myeloid progenitor cells.
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ULTRACONSERVED GENOMIC REGIONS EXPRESSION IN
HEMATOPOIESIS

R. Garzon, E. Heaphy, C. Croce
The Ohio State University, COLUMBUS, USA

Background. Ultraconserved genomic regions (UCRs) are a subset of
conserved sequences (100% between orthologous regions of human, rat
and mouse genomes) located in both intra- and intergenic regions. There
are 481 UCRs described and more than 50% of all the UCRs have been
classified as non exonic (with no evidence of coding protein), while the
other 47% have been designated either exonic (overlap mRNAs of
known genes), or possible exonic. Aims. Since hematopoiesis is regulat-
ed by signaling pathways and transcription factors that are highly con-
served throughout phylogeny, we hypothesize that UCRs may be dif-
ferentially expressed in hematopoietic tissues and may play a role in the
regulation of this process. Methods. To explore the UCRs expression in
normal hematopoiesis we performed microarray analysis of hematopoi-
etic precursors (HPCs) obtained by culturing human bone marrow (non-
mobilized) CD34" selected cells with different cytokine combinations for
2-3 weeks to stimulate differentiation to the erythrocyte (E), megakary-
ocyte (MK), monocyte (M) and granulocyte lineages (G). The following
cytokine combinations were used: E (TPO/SCF/IL-3); G (G-CSE GM-
CSE SCE, IL-3, IL-3); MK (TPO, SCE, IL-3) and M (M-CSE GM-CSE, IL-
6, IL-3 and SCF). Differentiation to the selected lineages was monitored
every 3 days after 1 week of culture, using morphology, special staining
(benzidine) and flow cytometry analysis using appropriate lineage spe-
cific antibodies. Human bone marrow CD34* and peripheral blood CD3*
(pan-T cells) and CD-19* (B-lymphocytes) selected cells were obtained
from 3 different donors. Total RNA was obtained from the E and M cul-
tures at days 7, 9, 11 and 14; G (days 10 and 14) and MK at day 14 and
was hybridized in duplicate to the UCRs/miRNA microarray chip. After
normalization of the array data with quantiles and exclusion of genes
with less than 20 % of expression data with at least a 1.5 -fold change
in either direction from gene's median value, we proceeded with further
analysis using the BRB tools. Results. Unsupervised analysis of the differ-
entiated CD34* HPCs and peripheral blood lymphocytes revealed that
the samples cluster according to the hematopoietic lineage of origin. To
detect the minimum number of UCRs that are able to distinguish differ-
entiated HPCs from BM CD34" cells with high accuracy we performed
class prediction analysis. As expected, very few numbers of UCR were
able to predict the lineage with no error (mean percentage of correct
classification: 100%). These UCRs were overlapping with the ones iden-
tified later by using two class analysis where we compared the UCRs
expression of CD34* HPCs Vs. differentiated cells (E, G, MK, MO, T
and B-lymphocytes) one at a time (i.e. CD34" Vs. E; CD34" Vs. MK)
Table 1. We were able to validate the results for uc.283+, uc.285+, uc.73+
in a panel of CD34" derived hematopoietic precursors using qRT-PCR.
Conclusions. We characterized the UCRs expression at different stages of
hematopoietic differentiation and identified distinctive signatures asso-
ciated with particular lineages. This research has the potential to iden-
tify novel regulators of hematopoiesis and may give insights into basic
biology of gene expression and cell fate determination.

Table 1. UCRs differentially expressed between CD34*HPCs and in vitro dif-
ferentiated CD34" cells/peripheral blood selected lymphocytes.

Eryth. Megak. Monocyte Granul. Pan T CD19+
uc.283+ uc.285+ uc.132- uc.262- uc.419- uc .469-
uc.285+ uc.10- uc.33+ uc.161+ uc.145- uc.132-
Up uc.132-  uc.350+ uc420- uc.145- uc.382-  uc.145-
uc.204+ uc420+ uc.5+ uc.132- uc.338+ uc.183+
uc 477+ uc.95+ uc.262- uc 43+ uc. 160+ uc.420-
uc.188- uc.356- uc.269- uc.170- uc.170- uc.170-
Down uc43- uc.309+ uc.188- uc.160+  uc.356- uc.331+
uc.183-  uc43- uc. 160+ uc.356- ucd77+ uc.183-
uc.8+ uc.298- uc.170- uc.110- uc.233- uc.134-
uc.309 uc.182+ uc.356- uc.248+ uc.298- uc.281-
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THE ROLE OF CYCLIN A1 AND APOPTOSIS IN MURINE
HEMATOPOIETIC STEM CELLS

E. Diffner, J. Liao Persson
Expetimental Cancer Research, MALMO, Sweden

The cell cycle regulating protein cyclin Al is found at elevated levels
in several malignancies, including acute leukemia. In normal tissues
cyclin Al expression is restricted to meiotic cells, brain and hematopoi-
etic progenitor cells. Several reports have suggested a potential role of
cyclin Al in the regulation of the apoptotic pathways. The studies indi-
cate that cyclin Al may either protect or promote cells for undergoing
apoptosis independently of the origin of the tissue. Given that cyclin Al
is restricted to early hematopoietic cells it was of interest to define the
physiological function of cyclin Al in the regulation of apoptosis in
hematopoietic stem (HSC) and progenitor cells. We used mice engi-
neered with knockout alleles on the cyclin Al gene, CCNA1, and char-
acterized the effect of cyclin Al deficiency on apoptosis in hematopoi-
etic stem cells (HSC) and progenitor cells. This was determined by stain-
ing Lin™ cells with the cell surface markers, Sca-1 and c-kit, combined
with the apoptotic markers, AnnexinV/7AAD. There was a significant-
ly higher level of apoptosis in the HSC compartment of cyclin Al defi-
cient mice compared to wild type mice. However, the Lin" cells from the
different genotypes showed only a minor difference in the rate of apop-
tosis. These results suggest that the role of cyclin Al in apoptosis may
be more crucial for stem cells than for more developed hematopoietic
cells. With these data, we are currently elucidating the pathways by
which cyclin Al is involved in modulating apoptosis in the hematopoi-
etic compartments.

0010

INTEGRIN ALPHA9 CONTRIBUTES TO ADHESION AND
DIFFERENTIATION OF HUMAN HEMATOPOIETIC STEM/PROGENITOR
CELLS IN THE HUMAN BONE MARROW

G. Klein,' C. Steinl,' C.A. Miiller,' W.K. Aicher,” T.D. Schreiber!

'University Medical Clinic Tiibingen, TUEBINGEN; *Department of Orthope-
dic Surgery, University of Tiibingen, TUBINGEN, Germany

Background. Hematopoietic stem cells can interact with their microen-
vironment via integrins which are adhesion receptors consisting of o and
B subunits. Current knowledge suggests that the integrin subunits o4 and
06 expressed on hematopoietic stem and progenitor cells (HSPCs) have
distinct roles in retaining stem cells in the bone marrow. Aim. The aim of
our study was to gain insight into the expression and functions of the inte-
grin subunits 07-0.11, which have not been studied so far in the human
bone marrow, within the endosteal stem cell niche. Aethods. Human
osteoblasts isolated from trabecular bone and HSPCs purified from umbil-
ical cord blood or bone marrow aspirates were analyzed for the expres-
sion of integrin 07-a111 chains by RT-PCR. The involvement of the inte-
grin a9B1 in HSPC cell adhesion, proliferation and differentiation was
analyzed in functional assays. Results. Transcripts for all investigated inte-
grin chains were found in primary osteoblasts. Highly purified CD34*
HSPCs, however, expressed only transcripts encoding integrin subunits
07 and 09. Flow cytometric analysis veritied extracellular expression of
the integrin a9Blon HSPCs. Cell-cell adhesion assays with osteoblasts
and dye-labeled CD34* HSPCs in the presence of function-blocking anti-
bodies revealed a role for integrin 09 in HSPC adhesion to osteoblasts.
Furthermore, the addition of anti-integrin 09 antibodies significantly
inhibited proliferation and in vitro differentiation of CD34* HSPCs. Sum-
mary. The integrin 09B1 has been identified as a new member of the inte-
grin Bl-subfamily expressed on human hematopoietic stem cells. The
functional studies strongly suggest that integrin a9B1 contributes to adhe-
sion and differentiation of HSPCs in the endosteal stem cell niche.
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DIFFERENTIAL LOCALIZATION OF P-SELECTIN AND VON WILLEBRAND
FACTOR DURING MEGAKARYOCYTE MATURATION

MK. Zetterberg,' R.A. Rana,” M. Zingariello,” M.E. Fabucci,’ D. Bosco,”
AR. Migliaccio,* . Martelli®

Istitituto di sanita superiore, ROMA, Italy; *Department of Biomorphology, Uni-
versity of Chieti, CHIETI, Italy; *Istitituto di Sanita Superiore, ROMA, Italy;
“‘Department of Oncology and Hematology, Mount Sinai School of Medicine,
New York, NEW YORK, USA

Background. An important step in megakaryocyte maturation is the
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appropriate assembly of at least two distinct subsets of a-granules, con-
taining either pro- or anti-angiogenic factors. In addition, the a-granules
contain hemostatically active factors such as fibrinogen, von Willebrand
factor (VWEF) and P-selectin. Since P-selectin and VWF mediate different
platelet functions during wound healing (VWEF binds to exposed colla-
gen and P-selectin mediates neuthrophil attachment), we hypothesized
that these two proteins may be routed to different o-granule subsets. In
apparent contrast with this hypothesis, the megakaryocytes from
Gatallow mice, mice harboring a hypomorphic mutation that decreas-
es Gatal expression and blocks megakaryocyte maturation, are charac-
terized by reduced expression of VWEF and abnormal localization of P-
selectin, suggesting that correct P-selectin transport is dependent on
VWE and that the two proteins may be routed together to the a-gran-
ules. This Gatallow megakaryocyte phenotype is partially rescued by
treatment with thrombopoietin. Whether thrombopoietin rescues P-
selectin localization to the a-granules is not known. Aims. To investigate
the localization of P-selectin and VWF during megakaryocyte matura-
tion induced in wild-type and Gatallow mice by treatment with throm-
bopoietin. Methods. Gatallow and wild-type mice were injected with
recombinant murine thrombopoietin (100 microgram thrombopoietin/
Kg of body weight/daily for 5 days) and sacrificed at day 7 after the first
injection. Their spleens were sterilely removed and analyzed by trans-
mission electron microscopy and double immuno-electro microscopy
using goat-anti-P-selectin and rabbit-anti-VWF as primary antibodies
and either anti-goat or anti-rabbit secondary antibodies coupled with 20
or 15 nm gold-particles, as appropriate. Results. The megakaryocytes
present in spleen sections from untreated wild-type mice were scarce
(0.33 megakaryocytes/field) and mostly mature. By contrast, spleen sec-
tions of thrombopoietin-treated wild-type mice were hyper-cellular (6.3
megakaryocytes/field) and contained both immature and mature
megakaryocytes. Sections from the spleen of untreated Gatallow mice
were also hyper-cellular (5.1 megakaryocytes/field) but did not contain
detectable mature megakaryocytes. However, after thrombopoietin-
treatment, mature megakaryocytes became detectable in the spleen of
Gatallow mice (3.2 mature vs. 1.2 immature megakaryocytes/field,
p=0.003). Double gold-immuno-labelling for P-selectin (isolated dots)
and VWF (punctuate pattern) in the o-granules (arrow heads) and cyto-
plasm/DMS (arrows) of megakaryocytes at different stages of matura-
tion is presented in Figure 1. In mature (stage III) megakaryocytes from
untreated wild-type mice, P-selectin and VWF gold-particles were not
co-localized. By contrast, in thrombopoietin-treated wild-type mice, the
two factors were frequently associated in immature (stage I) megakary-
ocytes, but became localized in separate o-granules in mature cells. Also
in immature megakaryocytes from the spleen of untreated Gatallow
mice, P-selectin and VWEF were found in close proximity, while in mature
megakaryocytes from thrombopoietin-treated Gatallow animals they
were found in separate cellular compartments. Summary and conclusions.
This study shows that VWF and P-selectin are associated in the cyto-
plasm at early stages of megakaryocyte maturation but that their local-
ization diverges to separate o-granules with maturation. The separate
localization of the two proteins supports the hypothesis that the two
proteins, by binding sequentially to their respective ligand, may time the
release of the content of different o-granule subtypes during the process
of wound healing.

Gatat'™

Wild-type

Stage Il

Figure 1.
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ASSESSMENT OF INDUCED BONE MARROW SUPPRESSION AND
HEMATOPOIETIC GROWTH FACTORS ON HEPATIC REGENERATION
AFTER PARTIAL HEPATECTOMY IN ALBINO RATS

ED.S. Alaa Abd El Hamid
Faculty of Medicine, Sue Canal University, ISMAILIA, Egypt

Introduction. The remarkable capacity of hepatic regeneration after par-
tial hepatectomy or hepatic injury had been frequently documented,
however; the role of the hematopoietic stem cells and the hematopoi-
etc growth factors is still controversal. Aim of the study: to evaluate the
effect of bone marrow suppression & the hematopoietic growth factors
(Erythropoietin and Granulocyte colony stimulating factor) on hepatic
regeneration after partial hepatectomy in albino rats. Material & meth-
ods; 36 adult male albino rats were included & they were divided into
six groups each group included 6 rats: the 1st group: the control group,
the 2nd group: bone marrow suppression was induced by benzene sub-
cutaneous injection for three weeks, the 3rd group: rats were subjected
to 70% surgical partial hepatectomy, the 4th group: rats were subjected
to bone marrow suppression by benzene followed by 70% surgical par-
tial hepatectomy, the 5th group: rats were subjected to 70% surgical
partial hepatectomy and injection of (Erythropoietin and Granulocyte
colony stimulating factor) for five days starting after partial hepatecto-
my, The 6th group; rats were subjected to bone marrow suppression by
benzene followed by 70% surgical partial hepatectomy with injection
of (Erythropoietin and Granulocyte colony stimulating factor) daily for
five days post hepatectomy. Cytological changes during regeneration
were assessed in all groups by quantitative assessment of binucleated
cells, the restored number of hepatocytes and mitotic index. Histologi-
cal evaluation & immunohistochemical study for CD34" cells in the
hepatic tissues were assessed. Results. There were no regenerative
changes in both control & benzene treated groups, a statistically signif-
icant changes was detected regarding the regenerative changes in the par-
tial hepatectomy group compared to bone marrow suppressed group, in
the same time a statistically significant changes was detected regarding
the regenerative changes in the partial hepatectomy group compared to
bone marrow suppressed both groups were treated simalteousely with
hematopoietic growth factors, Immunostaining of CD34 expression as
marker of HSCs in liver sections showed the following; the normal
group, benzene treated group and partially hepatectomized group after
benzene treatment showed no expression, but partially hepatectomized
group show focally positive expression. Both groups treated with
hematopoietic growth factors either after partial hepatectomy or after
partial hepatectomy and bone marrow suppression by benzene show
diffusely positive expression. Conclusion. the present study had shown
that the hematopoietic growth facors (Erythropoietin and Granulocyte
colony stimulating factors) stimulated the hepatic regenerative process
after partial hepatectomy only, while a reduced effect was detected after
partial hepatectomy with bone marrow suppression.
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ISOLATION, DIFFERENTIATION AND NEUROPROTECTIVE PROPERTIES
OF NEURONAL PROGENITORS FROM HUMAN UMBILICAL CORD BLOOD

H. Arien-Zakay,' P. Lazarovici,” H. Galski,' A. Nagler'

'Chaim Sheba Medical Center, RAMAT-GAN; *The Hebrew University of
Jerusalem, [JERUSALEM, Israel

Since the availability of human neuronal stem cells derived from ear-
ly embryos is extremely limited, progenitors of other origins, such as
human umbilical cord blood (HUCB), a novel source of hematopoietic
stem cells for allogeneic transplantation in hematological disorders, are
being considered for cell therapy of neurodegenerative disorders. For
this purpose, populations of collagen-adherent, nestin-positive
(94.8+2.9%) progenitors expressing o.1/2 integrin receptors HUCB-
derived neuronal progenitors (HUCBNP), were isolated from the
mononuclear fraction. In vitro differentiation of the HUCBNP was
achieved by treatment with 10% human SH-SY5Y neuroblastoma cell-
conditioning media (CM) supplemented with 10 ng/mL nerve growth
factor (NGF) and characterized by analysis of neurite outgrowths
(83+8.2%), MAPK kinases activation (ERK2-36-fold vs control; p38a-
nine-fold vs control; p38B-23-fold vs. control) and neuronal markers
expression such as microtubule-associated protein 2 (MAP-2; 98.5+2%),
neurotrophin receptor (TrkA; 98.5+0.06 %), neurofillament-160 (NF-160;
94.2+1%), B-tubulin III (89.8+4.2%) and neuron specific enolase (NSE).
Since the growth factors requirement for neuronal differentiation in vit-
ro is poorly understood, we explored interferon-y (IEN-y) effects on
HUCBNP and demonstrated IFN-y-induced neuronal differentiation
alone and in a cooperative manner with NGE IFN-y was detected in the
CM and transcriptome analysis of CM-differentiated HUCBNP, identi-
fied 79 genes highly up-regulated, among them 26 genes interferon-
induced. These findings propose IFN-y and NGF use in future protocols
of neuronal differentiation of HUCB-derived progenitors towards cell
therapy. The neuroprotective potential of HUCBNP was evaluated using
a neuronal ischemic 7 vitro model. In this model, HUCBNP conferred
~30% neuroprotection towards apoptotic and necrotic neuronal cell
death. HUCBNP decreased by 95% the level of free radicals in the insult-
ed-neuron, in correlation with the appearance of antioxidants in the
medium. An increased level of NGE VEGF and FGF-2 protein and mRNA
modulation were temporally correlated with the neuroprotection effect.
These findings indicate a “bystander” effect of HUCBNP-induced neu-
roprotection involving antioxidant(s) and neurotrophic factors, which, by
paracrine and/or autocrine interactions between the insulted-neuron and
the HUCBNP, conferred neuroprotection. Altogether, these studies con-
tribute a novel understanding on human umbilical cord blood-derived
progenitors for future cell therapy approaches.
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Transcriptional control, epigenetics, cell cycle
regulation and apoptosis
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MAINTENANCE OF NORMAL HEMATOPOIETIC PROGENITOR CELLS BY
THE DEACETYLASE INHIBITOR LAQ824 IS ASSOCIATED WITH INDUC-
TION OF NOTCH TARGET GENES

G. Bug,' A. Romanski,' O.G. Ottmann,' ].W. Scott,” H. Serve,’
K. Schwarz!

'Goethe University, Frankfurt, FRANKFURT, Germany; *Novartis Pharmaceu-
ticals Corporation, FLORHANM PARK, NJ, USA

Background. Deacetylase inhibitors (DACI) are known to induce cell
cycle arrest and apoptosis in AML blasts. However, we have recently
demonstrated stimulation of leukemic hematopoietic progenitor cells
(HPC) by the selective class I DACi valproic acid (VPA), which may con-
tribute to its rapid clinical failure in spite of promising antileukemic
activity in the bulk of AML blasts. Here, we describe the effect of the
novel and more potent hydroxamic acid LAQ824 on phenotype and
function of leukemic CD34* HPC in comparison to VPA. In addition, we
show that LAQ824 enhances maintenance of normal HPC and evaluate
the mechanisms involved by analysing LAQ824-induced gene expres-
sion in the most primitive CD34°CD38- normal HPC population. Meth-
ods. Differentiation and proliferation of CD34" cells of bone marrow of
healthy donors and peripheral blood samples of newly diagnosed AML
patients were evaluated after one week of culture in presence of SCE
FLT3 ligand, TPO, IL-3 + LAQ824. The effect of LAQ824 on gene expres-
sion profiles in normal CD34'CD38" cells was assessed in three inde-
pendent cell samples following incubation with cytokines + LAQ824 for
48 hours using Affymetrix GeneChip Human Genome U133 Plus 2.0
and Gene Spring Software. Serial replating of murine Scal+Lin- HPC
was performed in the presence of SCE G-CSF, GM-CSE IL-3, IL-6 +
LAQ824. Results. Treatment of murine Scal+Lin- HPC with LAQ824
(10 nM) significantly augmented colony numbers (p<0.01; n=3), and
supported colony growth after four cycles of replating whereas no
colonies developed in its absence beyond the second plating indicating
preservation of functionally active multipotent progenitor cells. LAQ824
(10-20 nM) mediated acetylation of histone H3 in human normal and
leukemic HPC. In normal HPC, LAQ824 (0-20 nM) lead to a dose-
dependent increase in the proportion of CD34" cells (20% w/o LAQ824
vs. 36% with LAQ824 20nM, p=0.07) and a significant reduction of
CD14" monocytes (18% vs. 3%, p=0.02; n=3). The total number of
CD34 cells remained stable up to 10 nM and decreased at 20 nM. Gene
expression analysis showed, that LAQ824 (20 nM) lead to an at least 3-
fold up-regulation of 221 genes in all three HPC samples tested includ-
ing HDACI11 and the cell cycle inhibitor p21wafl/cipl known to be
induced by most DACi in HPC. We identified several members of the
notch pathway such as mastermind-like protein 2 (MAML2, a compo-
nent of the active notch transcriptional complex) and notch target genes
including the transcription factors HES1, HEY1 and HOXA10 and con-
firmed increase of protein levels by Western blotting. Reduced gene
expression of mini-chromosome-maintenance (MCM) protein family
members was observed which - in addition to up-regulation of p21 - has
previously been associated with notch-mediated cell cycle arrest. To
compare the effect of LAQ824 (20 nM) with VPA (150 ng/ml) on
leukemic HPC, cells were cultured for one week with or w/o DACi. Of
note, LAQ824 resulted in a 20% reduction of CD34* leukemic HPC,
while VPA expanded this population to 220% compared with cytokine-
treated controls (p=0.03; n=12). CFU numbers growing from CD34*
leukemic HPC in presence of LAQ824 did not differ significantly from
controls (n=9). Conclusion. LAQ824 seems to diminish, but not elimi-
nate normal as well as leukemic HPC as determined by phenotypic and
functional in vitro analyses. Our gene expression analysis suggested an
association with coactivator and target genes of the notch pathway and
cell cycle arrest-inducing genes. In contrast to VPA, LAQ824 does not
seem to support growth of leukemic HPC which may contribute to its
more potent antileukemic effect.
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THE TUMOR SUPPRESSOR GENE DISABLED-2 IS EPIGENETICALLY
DOWNREGULATED IN MULTIPLE MYELOMA

E.Jost,' C. Schubert,' S. Wilop,' Y. Akiyama,” R. Osieka,' O. Galm'

'UK Aachen, AACHEN, Germany; *Tokyo Medical and Dental University,
TOKYO, Japan

Background. Multiple myeloma (MM) is a B-cell neoplasm character-
ized by the accumulation of malignant plasma cells in the bone marrow.
Aberrant DNA methylation of CpG islands in the promoter region is the
best studied epigenetic mechanism and is associated with dysregula-
tion of cancer-related genes. Wnt signalling is a key factor in regulation
of cell proliferation, hematopoietic stem cell maintenance and B-cell pro-
liferation. Disabled-2 (DAB2) is a tumor suppressor gene and acts a neg-
ative regulator of Wnt signalling. Aims. In this study, we have analyzed
the occurrence and the possible impact of epigenetic dysregulation of
DAB2 in MM cell lines and samples from patients with malignant plas-
ma cell disorders. Furthermore, correlations between epigenetic dysreg-
ulation of DAB2 and clinical parameters were investigated. Methods:
The methylation status of the DAB2 promoter region was analyzed by
methylation-specific PCR (MSP) and pyrosequencing. Furthermore, the
expression of DAB2 in cell lines was examined by real-time RT-PCR
before and after treatment with the demethylating agent 5-aza-2’-deoxy-
cytidine (DAC) for 96 hours at a 1.0 pmol/L concentration. Additional-
ly, correlations between the methylation status of the DAB2 promoter
and clinical parameters were investigated. Results. By MSP, DAB2 pro-
moter hypermethylation was observed in the MM cell line OPM-2, in
the human Burkitt lymphoma cell line Raji, as well as in the [ymphoma
cell line L-540. Aberrant methylation of DAB2 was associated with low
expression in these hematopoietic cell lines. Treatment of the cell lines
with DAC induced higher DAB2 expression and partial promoter
demethylation. By pyrosequencing, we confirmed the high methyla-
tion density in the promoter region of DAB2 in the hematopoietic cell
lines OPM-2, Raji and L540, and we observed partial demethylation
after treatment with DAC. We then analyzed the DAB2 methylation sta-
tus in 95 samples from patients with plasma cell disorders by MSP. The
frequency of hypermethylation among the patient cohort was 7.4 %
(7/95). Patients with DAB2 hypermethylation showed significant short-
er overall survival (y=0.0045). Median survival time of the seven patients
with methylated DAB2 promoter was 18 months, whereas patients
without methylation had an overall survival time of 57 months. In
patient samples, we confirmed by pyrosequencing the hypermethyla-
tion of the DAB2 promoter region observed by MSP. Summary. We con-
clude that DAB2 downregulation is a novel epigenetic event in MM and
may contribute to dysregulation of the Wnt pathway. The functional
consequences of aberrant Wnt signalling in the pathogenesis of MM
have to be elucidated. The prognostic impact of DAB2 hypermethyla-
tion needs to be confirmed in prospective trials. The increasing evidence
for the important role of DNA methylation changes in MM may serve
as a basis for epigenetically targeted approaches in MM.
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A DNASE | HYPERSENSITIVE SITE IN THE DISTAL PROMOTER REGION
OF THE BCL-6 LOCUS BINDS ZEB1 AND IS RESPONSIBLE FOR
TRANSCRIPTIONAL REPRESSION

V. Papadopoulou,’ A.C.G. Porter,' A. Postigo,” S.D. Wagner®

'Imperial College London, LONDON, UK; *IDIBAPS, BARCELONA, Spain;
*Department of Cancer Studies and Molecular Medicine, University of Leices-
ter, LEICESTER, UK

Background. The B-cell transcription factor, BCL-6, is expressed at a
high level in germinal centre B-cells and prevents terminal differentia-
tion to plasma cells whilst allowing proliferation. BCL-6 is essential for
high affinity antibody production. Translocation of the BCL-6 locus
(especially with the IgH locus) is associated with diffuse large B-cell
lymphoma, and expression from an undisrupted locus occurs in Burkitt
lymphoma, follicular lymphoma and lymphocyte predominant
Hodgkin’s lymphoma. Understanding the regulation of BCL-6 transcrip-
tion is, therefore, important for normal immunity and also some non-
Hodgkin’s and Hodgkin’s lymphomas. Aims.We have taken a systemat-
ic approach to mapping possible cis-acting transcriptional control regions
at the BCL-6 locus. Methods. We employed DNase I hypersensitive site
mapping across 50kb of the locus. Transcription factor binding to the
strongest sites were identified and further characterized by gel shift
assays and reporter assays. Results. We identified strong DNase I hyper-
sensitive sites at -4.4kb, +0.3kb, +0.5kb and +3.8kb (relative to the tran-



scription start site) at the BCL-6 locus in human tonsillar B cells and
EBV(-) Burkitt cell lines. We noted that there was a site of human/mouse
DNA sequence homology at HSS-4.4 and focused subsequent work on
this site. Gel shift assays showed a strong shift with a probe containing
an E-box sequence (CAGGTG). Anti-E2A and anti-ZEB1 antibodies both
produced super-shifts suggesting specific binding of these proteins,
which are known to compete for binding to the same sequence. We
confirmed specific E2A and ZEB1 binding by chromatin immunoprecip-
itation, and also that of CtBP, a known ZEB1 co-repressor. Transient
transfection of ZEB-1 cDNA downregulated levels of the BCL-6 mRNA
and protein in two EBV(-) Burkitt lymphoma cell lines and reduced
luciferase activity of a BCL-6 promoter construct when transfected into
293T cells. Conclusions. Our study revealed a novel DNase I hypersensi-
tive site (HSS-4.4) containing binding elements for E2A and ZEB1. We
implicate ZEB1 as a transcriptional repressor of BCL-6 acting in concert
with CtBP, and competing with E2A. Future work will characterize the
function of ZEB1 in normal immunity and lymphomagenesis.

0017

GENOME-WIDE IDENTIFICATION OF BINDING SITES OF EVI1 IN HUMAN
MYELOID CELL LINES

M. Maicas, 1. Vazquez, M.A. Garcia-Sdnchez, N. Marcotegui,
L. Garcfa-Orti, O. Marin, N. Ortega, E. Guruceaga, A. Conchillo,
M. Gémez-Benito, M.D. Odero

CIMA, University of Navarra, PANIPLONA, Spain

The ecotropic viral integration site-1 (EVI1) is an oncogenic transcrip-
tion factor in murine and human acute myeloid leukemia (AML). Over-
expression of EVI1 in AML is one of the worst prognostic factors in
patients with or without 3q26 rearrangements. The effect of EVI1
involves several pathways through the interaction with proteins with
important functions in transcriptional control; however, the role of EVI1
as a transcription factor is not well known. In mice, several EVI1 target
genes have been identified, including Gadd45g, Gata2, Fog2, Skil, KI5,
and Map3k14; nevertheless, no EVII target genes have been described
in human models. Our aim was to investigate the pathways and direct
target genes of EVI1 by studying the differential expression profile of cell
lines before and after the gene knockdown, by a bioinformatics approach
to identify hypothetical EVI1 binding sites, and by chromatin immuno-
precipitation (ChIP). Differential expression profiles after EVI1 knock-
down allowed us to identify 125 genes involved in cell growth, differ-
entiation and signal transduction that could be related to EVI1. Moreover,
we looked for potential EVI1 binding sites within the region 1000pb
upstream of the transcription start sites of all human genes, and select-
ed the genes found in both the Transfac and Jaspar databases. We select-
ed a total of 69 genes from the bioinformatics search, genes related to
EVI1 by literature, and genes differentially expressed in the TF1 cell line
expression array. We performed ChIP in the TF1 and HEL cell lines with
two EVI1 antibodies, and demonstrate that EVI1 binds to the proximal
promoter regions of 12 of these genes, confirming the important role of
EVI1 in GATAZ2, and SKIL transcription. Interestingly, EVI1 seems to reg-
ulate its own transcription. To extend this study, we analyzed 3000pb
upstream of the transcription start site of the reference form of EVI1, and
we found 3 more EVI1 binding sites. Further functional studies are in
progress. In conclusion, we have identified 12 EVI1 target genes, most
of them involved in important differentiation and proliferation path-
ways. Interestingly, EVI1seems to have binding sites on its promoter,
suggesting that it could be regulating its own transcription. These data
provide a starting point for further studies aimed at uncovering the mech-
anism for EVI1-induced transformation.
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MICRORNA EXPRESSION PROFILES IN UMBILICAL CORD BLOOD CELL
LINEAGES

M. Merkerova, A. Vasikova, M. Belickova, H. Bruchova
Institute of Hematology and Blood Transfusion, PRAGUE, Czech Republic

Background. MicroRNAs (miRNAs) are a class of small non-coding
RNAs that regulate gene expression either by inhibiting protein transla-
tion or by cleavage of mRNA targets. miRNAs are key regulators of
many cellular processes such as ditferentiation, proliferation and apop-
tosis. It has been demonstrated that miRNAs show characteristic expres-
sion signatures in different cell lineages and stages of hematopoietic stem
cell (HSC) differentiation, indicating their importance in hematopoiesis.
Because neonatal blood displays various features of cellular immaturity
compare to adult blood, we could expect differential miRNA expression
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in neonatal blood cells. Aims. To understand molecular basis of pheno-
typic differences between neonatal and adult blood, we studied varia-
tions in miRNA expression between umbilical cord blood (UCB), periph-
eral blood (PB) and bone marrow (BM) cells with emphasis on HSC.
METHODS: Samples of UCB, PB and BM were collected from healthy
adult donors (10 samples of PB and 3 samples of BM) or Cord Blood Bank
of the Czech Republic (10 samples of UCB). All samples were obtained
with donor’s written informed consent. Using qRT-PCR low-density
arrays, we determined miRNA expression profiles of UCB cell lineages
(CD34+ progenitor/stem cells, CD3* T-lymphocytes, CD14" monocytes,
and granulocytes) and compared them to those of BM and PB cell coun-
terparts. Further, in the same samples we determined mRNA expression
profiles using whole-genome microarrays. An approach combining
bioinformatic prediction of miRNA targets with mRNA expression pro-
filing was used to search for putative targets of miRNAs with potential
functions in UCB. Results. We pointed out several differentially expressed
miRNAs in particular cell lineages and associated their expression with
their putative or previously verified target gene levels. miR-148a expres-
sion was suppressed in HSCs and its level inversely correlated with its
previously verified target DNA methyltransferase 3B (DNMT3B), sug-
gesting dependence of de novo DNA methylation in HSCs on miR-148a.
Prolonged cell survival of HSCs may be associated with low expression
of miR-143 and miR-145 and up-regulation of their down-stream targets
(high expression of c-MYC and miR-17-92 oncogenes and following
repression of tumour suppressor TGFBR2). In HSCs, we monitored sig-
nificant up-regulation of 8 miRNAs (miR-10a miR-99 miR-126, miR-
130a, miR-181d, miR-196b), which were previously verified as regula-
tors of HOX genes. Further, miR-146b may be associated with immatu-
rity of neonatal immune system because it is strongly up-regulated in
UCB granulocytes and T-lymphocytes compared to PB cells. Compara-
tive analysis revealed 13 miRNAs significantly altered between UCB
and BM CD34" cells (up-regulation o%miR—S 17¢, miR-518a, miR-519d,
and miR-520h and down-regulation of let-7b, miR-1, miR-34a, miR-195,
miR-203, miR-214, miR-545, and miR-548d in UCB CD34* cells). As has
been previously suggested, miR-520h might promote differentiation of
HSCs into progenitor cells (possibly due to ID1 and ID3 suppression) and
miR-214 expression might support survival of BM HSCs. Conclusions.
UCB shows specific miRNA expression pattern, demonstrating different
regulation in these cells compared to adult PB and BM.

Supported by NR/9236-3 IGA of the Ministry of Health of the Czech Republic.
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RESTORATION OF RETINOIC ACID-TARGET GENE TRANSCRIPTION BY
EPIGENETIC THERAPY IN ACUTE MYELOID LEUKEMIA CELL LINES

M. Victor,! A. Cras,' PY. Boelle,” B. Pollitis,' H. Dombret,® E. Raffoux,*
C. Chomienne'

‘Inserm UMR S 940, PARIS; *Inserm UMR S 707, PARIS; *Hematology, Hopi-
tal Saint-Louis, PARIS; *Hematology, hdpital Saint-Louis, PARIS, France

Background. Retinoic acid (RA) plays a major role in control of cell
growth, differentiation, and apoptosis via RA receptors (RARs), which
act as transcription factors to regulate the expression of RA-target genes.
All-trans RA (ATRA) is the first example of targeted therapy in PML-
RAR+ acute myeloid leukemia (AML). Repression of RA signalling path-
ways through aberrant epigenetic mechanisms may explain ATRA resist-
ance in others AMLs. Thus, combination of a DNA hypomethylating
agent (5-azacytidine, AZA) with a histone deacetylase inhibitor (val-
proic acid, VPA) mith sensitize RA-resistant AMLs to ATRA therapy.
Promising results of clinical trial with the combination of these drugs
confirm the rational of epigenetic therapy with ATRA in AML patients.
AIM: The objective of this in vitro study was to define molecular and cel-
lular parameters of epigenetic drug response in AMLs through a candi-
date gene approach on RA-target genes and a wider global methylome
analysis. METHODS: All cellular analyses were performed in five AML
cell lines (NB4, UF1, U937, KG1, Kasumil). Epigenetic status of RARs
promoters, as representative of RA-target genes, was studied by quan-
titative methylation specific PCR and chromatin immunoprecipitation
experiments. Quantitative DNA methylation of 808 genes (1536 CpG
sites) involved in cancer was realized using the GoldenGate Assay for
Methylation with BeadArray® from Illumina. Gene expression was
measured by quantitative PCR. Results. Unlike ATRA alone,
AZA/NPA/ATRA induced apoptosis and inhibition of cell growth in all
cell lines except KG1 (p<0.05). Differentiation was achieved only in
ATRA-sensitive cell lines (NB4 and U937), with no significant improve-
ment with AZA/VPA/ATRA compared to ATRA alone. On the other
hand, increase of RAR0, B and y gene expression was more potent with
AZA/NPA/ATRA than with ATRA alone in ATRA-sensitive cell lines
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(1<0.05), as well as in ATRA-resistant cell lines (UF1, Kasumil) except
KG1. Expression was associated with a prolonged and stable DNA
demethylation of RARs promoters while increased levels of acetylated
H3 histones followed a more time-dependant pattern. Interestingly,
increased levels of acetylation induced by AZA/VPA/ATRA occurred in
the same time interval as with ATRA alone, suggesting a synergistic
effect on ATRA-induced chromatin modification. Methylome analysis
showed that median methylation level before treatment across all sites
was different according to each cell line (UF1 76.6%, NB4 71.8%, U937
65.9%, KG1 53.2%; p<0.0001). In sites with methylation level >50%
before treatment (n=806), AZA/VPA/ATRA led to significant decreases
of methylation values of CpG sites in 542 sites (p<0.05), while no sig-
nificant difference was found with ATRA alone. Overall, the mean
decrease in methylation level with AZA/VPA/ATRA ranged between 3
and 33% (median 10%). The number of sites showing more than 20%
reduction was different in each cell line (UF1: 133 sites; NB4: 48 sites;
U937: 68 sites; KG1: 4 sites). Conclusions. Epigenetic modifications
induced by AZA/VPA/ATRA combination, involve some RA-target gene
promoters. These modifications might thus participate in restoring

ATRA sensitivity in some ATRA-resistant AML cells.
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SMALL MOLECULE XIAP INHIBITORS SENSITIZE CHILDHOOD ACUTE
LEUKEMIA CELLS FOR DEATH RECEPTOR- OR CHEMOTHERAPY-
INDUCED APOPTOSIS IN VITRO AND EXERT ANTI-LEUKEMIC ACTIVITY
IN A NOD/SCID MOUSE MODEL IN VIVO

S. Fulda,' S. Loder," M. Fakler,' K. Schneider,” I. Jeremias,?
K.M. Debatin,' S. Fulda’

'Ulm University, ULM; *GSE MUNICH, Germany

Children with high risk acute lymphoblastic leukemia (ALL) do not
respond well to current treatments. This failure is, at least in part, due
to defects in apoptosis programs. Therefore, new strategies are required
that counter apoptosis resistance in order to improve the poor progno-
sis of high risk pediatric acute leukemia. Since XIAP, a member of
Inhibitor of Apoptosis Proteins (IAPs), is expressed at high levels in acute
leukemia and blocks apoptosis at a central point of the apoptotic
machinery, XIAP may present a suitable molecular target for therapeu-
tic intervention. Here, we report that neutralizing XIAP by small mole-
cule inhibitors is a novel and effective approach to sensitize childhood
acute leukemia cells for death receptor- or chemotherapy-induced apop-
tosis. XIAP inhibitors at subtoxic concentrations, but not a structurally
related control compound, synergize with TRAIL, agonistic anti-CD95
antibodies or various anti-leukemic drugs, e.g. cytarabine, doxorubicin,
etoposide and 6-mercaptopurine, to induce apoptosis in acute lym-
phoblastic leukemia cells. Further, XIAP inhibitors act in concert with
TRAIL, anti-CD95 antibodies or chemotherapeutic drugs to reduce
clonogenic growth of ALL cells demonstrating that they also suppress
long-term survival. Analysis of signaling pathways reveals that XIAP
inhibitors enhance death receptor- or chemotherapy-induced activation
of caspases, loss of mitochondrial membrane potential and cytochrome
c release in a caspase-dependent manner, indicating that they promote
a caspase-dependent feedback mitochondrial amplification loop. Intrigu-
ingly, XIAP inhibitors promote TRAIL-mediated caspase activation,
mitochondrial perturbations and apoptosis regardless of high Bcl-2
expression by enhancing Bcl-2 cleavage and Bak conformational change.
Thus, XIAP inhibitors in combination with TRAIL even break Bcl-2-
imposed resistance, a defect in the apoptotic pathway that is common
in acute leukemia and associated with poor prognosis. In contrast to
malignant cells, XIAP inhibitors at equimolar concentrations alone or in
combination with TRAIL are non-toxic to normal peripheral blood lym-
phocytes despite surface expression of the apoptosis-inducing TRAIL
receptors, pointing to a therapeutic index. Of note, XIAP inhibitors also
kill primary leukemic blasts from children with ALL ex vivo and coop-
erate with TRAIL, anti-CD95 antibodies or chemotherapeutic drugs to
induce apoptosis in primary leukemia cells. Most importantly, XIAP
inhibitors significantly reduce leukemic burden in vivo in a mouse mod-
el of pediatric ALL engrafted in NOD/SCID mice. Thus, small molecule
XIAP inhibitors present a promising novel approach for apoptosis-based
therapy of childhood acute leukemia, which warrants further exploita-
tion.
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CASPASE INHIBITION BLOCKS APOPTOSIS CAUSED BY MLL-AF4
DEPLETION IN T(4;11)-POSITIVE ALL CELL LINES, BUT CANNOT
ABROGATE SUBSEQUENT NECROPTOSIS-LIKE CELL DEATH

P. G. C. Garrido Castro,' A. Gessner,']. Greil,” O. Heidenreich'

'Newecastle University, NEWCASTLE UPON TYNE, United Kingdom;
*Department of Paediatric Haematology and Oncology, University Children’s
Hospital, HEIDELBERG, Germany

Chromosomal rearrangements involving the 1123 locus are recurring
cytogenetic aberrations in acute leukaemias. One of the common chro-
mosomal abnormalities in acute lymphoblastic leukaemia (ALL) is the
reciprocal translocation t(4;11)(q21;G23). This translocation generates
the fusion oncogene MLL-AF4, and cell lines carrying this translocation
show a remarkable resistance to chemotherapy-related stress and cell
death. Accordingly, MLL-AF4-positive paediatric ALL is associated with
poor prognosis. In order to further elucidate the role of MLL-AF4 in
leukaemogenesis, we employ RNA interference (RNAI) to functionally
analyse MLL-AF4. We have shown that RNAi-mediated depletion of
the MLL-AF4 oncogene induces apoptosis in cell lines in a caspase-
dependent manner. In this work we investigated whether apoptosis in
response to MLL-AF4 down-regulation could be prevented by inhibit-
ing caspase activity. The t(4;11)-positive pro-B ALL cell line SEM was
transfected with siMLL-AF4, a siRNA specifically directed against the
fusion breakpoint of the endogenous MLL-AF4 transcript and which
has no off-target activity in t(4;11)-negative leukaemic cell lines. As con-
trol, SEM cells were transfected with an active siRNA targeting a fusion
transcript absent in our cell line. In an attempt to block apoptosis, we
cultured siRNA transfected cells simultaneously with the pancaspase
inhibitor zZVAD-FMK or with its solvent DMSO. Immunoblotting and
a luciferase-based caspase-3 and caspase-7 activity assay demonstrate
that, in contrast to the corresponding siMLL-AF4/DMSO control, the
addition of zZVAD to siMLL-AF4 transfected SEM cells blocks effector
caspase activation and functional activity. Concomitantly, other apop-
totic markers such as PARP1 cleavage, ANNEXIN V-single positive stain-
ing and DNA fragmentation are absent in siMLL-AF4/zVAD treated
cells, and induced in siMLL-AF4/DMSO cells. The siRNA controls show
no apoptotic activation and a viable, non-necrotic phenotype when
cocultured with or without zZVAD. However, zZVAD-FMK does not abro-
gate siMLL-AF4-mediated cell death, as SEM cells transfected with siM-
LL-AF4 and zVAD-FMK show an increase in ANNEXIN V/PI double-
positive population. This finding implies that caspase-inhibition directs
SEM cells to an alternative non-canonical death pathway. Gene expres-
sion profiling revealed induction of RIPK1, PARP2, CYLD, JUN, TNE
LC3B in cells transfected with siMLL-AF4 and treated with zZVAD-FMK,
but not in siMLL-AF4/DMSO cells or appropriate controls. These genes
have been recently described as key players in a novel programmed cell
death pathway termed necroptosis. Necroptosis is phenotypically
matched to necrosis, but opposed to the conventional view of the necro-
sis pathway, underlies tight regulation, sharing key modulators of the
TNEFR (tumour necrosis factor receptor) and TLR (Toll-like receptor) sig-
nalling pathways and involving autophagy. Our data suggests that in
combination of caspase inhibition, MLL-AF4 knock-down results in acti-
vation of the necroptosis pathway. These findings illustrate the onco-
gene addiction of t(4;11)-positive cells to MLL-AF4, as RNAi-mediated
oncogene ablation has the inevitable consequence of cell death.

Supported by the Deutsche Jose Carreras Leukaemie-Stiftung, the North of
England Children's Cancer Research Fund and the Leukaemia Research Fund.
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INDUCTION OF APOPTOSIS BY SHORT-TERM, HIGH-DOSE
KINASE-INHIBITOR EXPOSURE IS A COMMON MECHANISM IN CELLS
TRANSFORMED BY ONCOGENIC KINASES

M.-C. Blum,' E Heidel,? E. Ziesché,' T. Kindler,' T. Fischer,” D.B. Lipka'

'Universitdtsmedizin  Mainz, NMAINZ;Universitdtsklinium Magdeburg,
MAGDEBURG, Germany

Small-molecule tyrosine kinase inhibtors (TKI) have become a valu-
able tool in the treatment of a number of malignant diseases. Chronic
myeloid leukemia (CML) has pioneered the way for targeted therapy
with TKIs. It is widely accepted that continuous target inhibition of
oncogenic kinases in vivo is a prerequisite for successful TKI treatment.
The clinical experience with Dasatinib, a TKI approved for the treatment
of BCR-ABL positive CML questions this paradigm: Dasatinib has a
serum half-life of about 4h. Thus, administration of Dasatinib once dai-
ly results in transient target inhibition only. Nevertheless, excellent clin-



ical responses are observed when using this schedule. Recently, pub-
lished data suggested, that this results from a more pronounced target
inhibition upon a single dose of Dasatinib (100 mg) as compared to a sin-
gle dose of Imatinib (400 mg). However, if equipotent doses of Dasatinib
and Imatinib are applied to BCR-ABL positive cells i vitro, one can
observe that Imatinib also induces apoptosis upon short-term exposure.
Our current study addresses the question whether induction of apopto-
sis by short-term, high-dose kinase-inhibitor exposure is a common
mechanism in cells transformed by oncogenic kinases. BCR-ABL,
JAK2V617E and FLT3-ITD transformed Ba/F3-cells were treated with
different doses of specific TKIs (ICs, IC80, 10xICs) for various periods
of time and the percentage of cells in sub-G1-phase was measured at 24,
48, and 72h. To determine the relation between inhibition of specific
oncogene-dependent intracellular signaling pathways (pSTATS, pERK)
and induction of apoptosis (cleaved caspase 3), we measured these mol-
ecules simultaneously at the single-cell level by flow-cytometry. To con-
firm flow-cytometry results, Western blot experiments were performed.
In all three cell-models, significant induction of apoptosis after 24, 48,
and 72h with all tested dose levels was observed when cells were treat-
ed with the respective inhibitor continuously. When the inhibitor was
washed out upon a short incubation time, no significant induction of
apoptosis was observed when ICs and IC80 were used. However, inter-
estingly, the 10xICs dose-level nevertheless lead to significant induction
of apoptosis in all three cell-models. Flow-cytometry analysis revealed
a rapid decrease of pERK and pSTATS after 2h, followed by a pro-
nounced increase of cleaved caspase 3 after 8-10h. Western Blot exper-
iments revealed early caspase 3 cleavage even with standard dose
inhibitor treatment: As soon as 4h after initiation of inhibitor treatment
cleaved caspase 3 was detectable, reaching a maximum level after 10h
of treatment. When looking at total caspase 3, the earliest time point one
could recognize a decrease in total caspase 3 was after 10h, with almost
no detectable total caspase 3 after 16h. The aim of our study was to pro-
vide data for the hypothesis, that induction of apoptosis by short-term,
high-dose kinase-inhibitor exposure is a common mechanism in cells
transformed by oncogenic kinases. Our current derived data from three
clinically relevant tyrosine-kinase-mutant driven cell-models, strongly
confirm this hypothesis. The exact mechanism is currently investigated
in our laboratory but unknown at this point of time. However, the data
presented provide a strong rationale to test modifications in dose and
schedule of currently used TKIs in clinical trials.
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CHANGES OF NUCLEOLIN EXPRESSION IN PERIPHERAL BLOOD
MONONUCLEAR CELLS IN CHILDREN WITH ACUTE LYMPHOBLASTIC
LEUKEMIA

E. Maloney, T. Ociepa, E. Kamienska, T. Urasinski, E. Urasinska
Pomeranian Medical University, SZCZECIN, Poland

Nucleolin (NL) is a nucleolar phosphoprotein involved in many essen-
tial biological processes which are often impaired in neoplastic cells. NL
is associated with cell proliferation, cell cycle control, apoptosis, and it
also regulates gene expression. Experimental data suggest that during
apoptosis NL is involved in nucleolar-cytoplasmatic distribution of
cleaved p89 fragment of poly(ADP-ribose) polymerase-1 (p89 PARP-1),
this leads to NL accumulation in apoptotic bodies and its removal. The
cytoplasmatic occurrence of p89 PARP is early and sure molecular evi-
dence of apoptosis. According to literature data NL interacts with glu-
cocorticoid receptor, is overexpressed in cancer cells and correlates with
their proliferation activity. Cellular NL overexpression is associated with
chemotherapy resistance. Steroids response is the one of the most sig-
nificant prognostic factor in children with acute lymphoblastic leukemia
(ALL). This study aims to evaluate changes of NL expression in periph-
eral blood mononuclear cells collected prior to and after 12 hours of
prednisone administration, and their correlation with early treatment
response in children with newly diagnosed ALL. Patients. This study
comprised of 38 children (aged 15-206 months, median 51months) with
ALL. All children were treated with prednisone in a dose 60 mg/m*/day
according to ALL IC 2002 protocol. The follow up time was 7-66 months
(median 38 months). Methods. Peripheral blood mononuclear cells were
collected prior to and after 12 hours of prednisone administration.
Cytospin preparations of these cells were stained with Mouse Mono-
clonal IgG1 anti-Human Nucleolin (Santa Cruz Biotechnology) followed
by Allophycocyanin, Crosslinked, Goat anti-Mouse IgG (Molecular
Probes). In order to assess the rates of apoptotic cells respective slides
were stained with Polyclonal Rabbit anti-PARP p85 fragment (Promega
Corporation) followed by FITC conjugated Polyclonal Swine anti-rabbit
antibody (DakoCytomation). Nuclear DNA was stained with propidi-
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um iodide (PI). Red fluorescence of DNA - bound PI was a contouring
parameter. NL-associated long red fluorescence and p85 PARP green flu-
orescence were measured by laser scanning cytometer (LSC, Com-
puCyte, USA). Based on early treatment response patients were divid-
ed into 2 subgroups. Patients with absolute leukemic cell counts of less
than 1000/pL of peripheral blood after 7 days of prednisone treatment
and with bone marrow leukemic cells below 5% on day 15 were classi-
fied as early good responders (n=26). All remaining patients were clas-
sified as early poor responders (n=12). Results. After 12 hours from pred-
nisone administration the percentage of apoptotic cells as well as p85
PARP expression were significantly higher in the group of early good
responders (p=0.002 and p=0.04). Those alterations were not observed in
the remaining group of patients. The mean pretreatment values of NL
expression and after 12 hours from prednisone administration were sig-
nificantly higher in the early poor responders group comparing to the the
early good responders (p=0.003 and p=0.04). Conclusions. These data
seems to indicate that NL overexpression may contribute to poor early
treatment response, influencing the outcome for these patients.
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THE EFFECT OF P16 ON GLUCOCORTICOID RESPONSES IN A B-CELL
LYMPHOBLAST CELL LINE

S.Y. Kim,' E.S. Park,” D.C. Jeong’

'Chungnam National University, DAEJEON; *Gyeong Sang National univer-
sity, JIN JU; *Cathoilc University of Korea, INCHEON, South-Korea

Background. Glucocorticoid (GC) has been used as a major anticancer
agent for the lymphoid malignancies and their effect appears via gluco-
corticoid receptor (GR). p16INK4 (p16) is a one of the cyclin-dependent
kinase inhibitors acts as a negative cell cycle regulator. It has been sug-
gested that p16 has some roles in GC related apoptosis in lymphoblsts,
and the inactivation of p16 in B-cell acute lymphoblastic leukemia (ALL)
may induce the lymphoblsts more resistant to GC. Aims and Methods. To
evaluate the relationship between GC responses and p16 expression,
we generated the pl6-inactivated cells using a B-cell lymphoblast cell
line, NC-37 through p16 siRNA transfection method. We evaluated the
GR expression, apoptosis and cell viability between control cells (the
p16+ cells) and the p16 siRNA transfected cells (the p16- cells) after a sin-
gle dose of dexamethasone (DX) treatment. Results. There was a signif-
icant increase of the cytoplasmic GR expression after 6, 12 and 18 hours
with proportional pattern, and followed by a sharp decrease at 24 hour
in both cell groups. The GR expressions tended to be higher in the p16+
cells than in the p16- cells through 24 hours, and those at 18 hour was
statistically significant(p<0.05). In apoptosis test assessed by flow cytom-
etry using 2 monoclonal antibodies, we could observe a two-phase
process of apoptosis in both cell groups; early apoptosis appeared along
with GR changes through 24 hours, and late apoptosis appeared higher
levels at 18 and 24 hours when the GR was already down-regulated. The
latter phenomenon also tended to be more prominent in the p16+ cells
than that of the p16- cells, and the result at 18 hour was statistically sig-
nificant (p<0.05). In cell viability test assessed by Alamar blue staining,
viable cells were decreased in both cell groups after DX treatment, but
the degree of reduction was more prominent in the p16+ cells after 18
hours (p<0.05). Conclusions. These results suggest a relationship between
GR expression and cell cycle inhibition, whereby, inactivation of p16
leads to reduced sensitivity to DX in lymphoblst cell line. This observa-
tion might have important implications for cancer therapy.
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PERIPHERAL BLOOD LYMPHOCYTE SUBSETS, TREG CELLS AND
FOXP3 EXPRESSION IN B-THALASSEMIA MAJOR AND B-THALASSEMIA
TRAIT PATIENTS

E. Erdem,' G. Bozdogan,' G. Yanikkkaya Demirel,* Y. Yildirmak'

'Sisli Etfal Research and Training Hospital, ISTANBUL; *Centto Laboratories,
ISTANBUL, Turkey

Background. Infectious complications constitute an important part of
the clinical spectrum of B-thalassemia, being associated with significant
morbidity and mortality. Other than the high risks of blood-born infec-
tions associated with multiple transfusions, coexistent immune abnor-
malities have also been held responsible for the increased susceptibility
of these patients to infectious diseases. A wide spectrum of immune
abnormalities including both quantitative and functional defects has
been reported by numerous studies relevant to -thalassemic patients
with multiple transfusions. These defects have been attributed both to
the B-thalassemia itself and/or the applied therapeutic interventions.
Naturally occurring regulatory T cells (Tregs) play a crucial role in the
maintenance of immunological self-tolerance and negative control of
various immune responses to non-self antigens. Forkhead transcription
factor, FoxP3, is specifically expressed on Tregs and is a master control
gene for the development and function of natural Treg cells. Increased
antigenic stimuli due to repeated blood transfusions might change the
Tregs ratio and FoxP3 expression on T lymphocytes in B-thalassemia
patients. Methods. Thirty patients with B-thalassemia major who are
regularly transfused, 30 patients with -thalassemia trait who had nev-
er been transfused and 20 healthy age-matched children for control
group were included in the study. Total lymphocyte count, total neu-
trophil count, IgG, IgA, IgM, peripheral blood lymphocyte subsets
including naive and memory T cell, Treg cells and FoxP3 expression on
Tcells were evaluated in these patients and control group. Results. Mod-
erate abnormalities were observed in peripheral blood subsets, where-
as a signifiant difference was noted in Treg cells and FoxP3 expression
on these T cells in B-thalassemia when compared wih B-Thalassemia
trait patients and control group. Conclusions. Our findings suggest that
B-thalassemia itself, either major or trait, may directly lead to permanent
immune stimulation. In B-thalassemia major, immune system seems to
be balanced in spite of immune stimulation as a consequence of
increased Tregs ratio whereas in thalassemia trait, immune system
seems to be continuously activated, associated with high frequency of
infectious antigens alone. This is the first study, which evaluated effect
of Tregs in B-thalassemia. Additional studies are required to establish
alterations of Tregs and immunosupression more clearly in other trans-
fusion dependent diseases.
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PERSONALISED MEDICINE - THE USE OF PROTEOMICS BIOMARKERS
TO PREDICT RESPONSE TO THALIDOMIDE IN MULTIPLE MYELOMA

R. Rajpal,' P. Dowling,' J. Meiller,) W.G. Murphy,” R. O’Connor,'
K.C. Anderson,’ P. Murphy,* M. Clynes,' P. O’Gorman®

'National Institute for Cellular Biotechnology (NICB), DUBLIN 9, Ireland;
*University College Dublin & National Blood Centre, DUBLIN, Ireland; *Dana-
Farber Cancer Institute, BOSTON, USA; *Beaumont Hospital, DUBLIN, Ire-
land; >Mater Misericordiae Hospital, DUBLIN, Ireland

Background. Multiple Myeloma (MM) is a disease characterized by a
proliferation of malignant plasma cells. The understandings of haemato-
logical malignancies at the protein level are important for the prediction
of therapy response. Proteomics describes the analysis of the entire pro-
teome of a cell or tissue and incorporates multiple technologies includ-
ing 2D-DIGE. There are a limited number of studies to date in MM,;
those already performed highlight the potential impact of these tech-
nologies in the discovery of potential novel proteins biomarkers associ-
ated with the drug resistance. As such, this approach aims to minimize
that one-size-fits-all approach by matching the patient to a specific treat-
ment based on the proteomic characteristics of that person's malignan-
cy. Thalidomide alone or in combination represents an effective treat-
ment strategy for newly diagnosed, relapsed and refractory MM patients.
The identification of novel biomarkers could lead to more effective, indi-
vidualized therapeutic strategies with improved patient outcomes.
Patients, Method and Material. Serum samples of 36 newly diagnosed and
relapse MM patients, who had had initial treatment with thalidomide
based regimens were analysed. Based on D100 re-staging, 20 responders
and 16 non responders to thalidomide were identified. Samples were
analysed using 2D-DIGE, a technique based on pre-electrophoretic
labelling of samples with one of three spectrally resolvable Fluorescent
CyDyes (Cy2, Cy3, and Cy5) allowing multiplexing of samples into the
same gel. Initially serum samples were immunodepleted, this step is
designed to specifically remove 14 high- abundant Proteins representing
approximately 94% of total protein mass. This allowed for easier analy-
sis of low abundance proteins, which are more likely to be a source of
potential biomarkers. All 2D-DIGE images were scanned and collected
on a Typhoon Fluorescent Imager. Pooled samples were used as an inter-
nal standard to quantify expression changes with statistical significance.
Statistical analysis and quantitation of protein expression were carried
using DeCyder Extended Data Analysis (EDA) software. This allowed us
through multivariate analysis to uncover and cluster the protein expres-
sion pattern. (Data derived from 2-D DIGE experiments). Results. 12 pro-
teins have been identified to be differentially expressed in non-respon-
ders compared to responders: 7 were up-regulated and 5 were down-reg-
ulated (t-test <0.02). All 12 proteins were >1.25-fold differentially
expressed, with changes up to 6.62-fold. For example Figure 1 shows
statistical analysis of protein 1 using DeCyder BVA software. These pro-
teins were increased 2.45 fold respectively in the immuno-depleted serum
from non-responders compared to responders, (t-test 0.0046).
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Once the 12 panel proteins were established, further statistical analy-
sis was performed using DeCyder EDA software. Principal Component
Analysis (PCA) was used to separate the responders from the non-
responders based on the panel of 12 statistically significant differential-
ly expressed proteins (Figure 2). Each dot on this plot represents a clini-
cal sample; clinical samples from the same experimental groups are locat-
ed in the same distinct areas, i.e. contained in one half of the plot, con-
firming consistency of results. Conclusions. Accurate prediction of an indi-
vidual patient's drug response is an important prerequisite of personal-
ized medicine. Using a panel of proteomic biomarkers, we have demon-
strated the feasibility of predicting sensitivity and response to thalido-
mide in previously untreated myeloma. We have so far identified 6 of
these proteins and in the process of identification of remaining proteins
and plan to confirm their predictive value in a larger group of patients.
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DIFFERENT RESPONSES TO ADRIAMYCIN AND RADIATION ON RAJI
CELLS: A COMPARATIVE MITOCHONDRIAL PROTEOMIC STUDY

YJJ. Jiang, X.W. Wang
Provincial Hospital Affiliated to Shandong University, INAN, China

Chemotherapy including adriamycin (ADR) and radiotherapy are both
popular used in the treatment of non-Hodgkin’s lymphoma (NHL) alone
or combined together, but many side effects induced by ADR or radia-
tion (e.g. dose-related cardiotoxicity, bone marrow depression, and sec-
ond tumor) represent most challenging problems in the successful treat-
ment of NHL. Furthermore, chemoresistance and radioresistance are both
obstacles to achieve a satisfied therapeutic outcome. Former studies con-
firmed that the anti-tumor mechanism of both ADR and radiation were
thought to contribute to the induction of apoptosis and inefficiency of
DNA repair, which were closely regulated by mitochondria. Mitochon-
drial proteome, the main executor of diverse functions in this important
subcellular organelle, has received considerable attention with the devel-
opment of proteomics. To our most knowledge, there have been no
simultaneous, quantitative proteomic studies on comparative mitochon-
drial proteome of lymphoma and their cell lines. Aims. The purpose of this
study was to investigate different responses of mitochondrial proteome
of Raji cells exposed to ADR and radiation respectively, and also to shed
new lights on identify mitochondrial associated biomarkers as promising
targets for NHL treatment. Methods. Two-dimensional differential in-gel
electrophoresis (2D-DIGE) in combination with linear ion trap quadru-
pole-electrospray ionization tandem mass spectrometry (LTQ-ESI-
MS/MS) were conducted as a non-biased approach to assess changes in
the mitochondrial proteome of Raji cells following exposure to ADR and
radiation respectively. Results. Total 1485 protein spots were located, of
which 41 were chosen to be analyzed further (differently expressed 21.5-
fold) and resulted in 55 unique proteins or peptides in three groups of Raji
cells (control, ADR-treated, and radiation-treated) as showed in Table 1.
Differentially expressed mitochondrial proteins distributed their func-
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tions in OXPHQOS, redox, protein synthesis and degradation, DNA repair,
transporters and channels, etc (Figure 1A). Compared to the control and
radiation-treated Raji, ADR-treated group were accompanied by down-
regulated proteins involved in OXPHOS, DNA repair, cells cycle, and
protein synthesis. Intriguingly, proteins involved in above four kinds of
functions in radiation-treated Raji were even higher than the control (Fig-
ure 1B). Total 7 proteins were common in three conditions, distributing
their functions in OXPHOS, DNA repair, transporters and channels, pro-
teins synthesis and degradation (Figure 1C).

Table 1.
Function Potein Name Control/ADR  Control/ ADR/
Group (Gene Name) Trend Radiation Radiation
(Folds) Trend (Folds)  Trend (Folds)
OXPHOS ATP SYNTHASE D CHAIN (ATP5H) £1.93
ATP synthase subunit O, mitochondrial precursor (ATP50) 3.52
L0C644189 Similar to Acyl-coenzyme A thioesterase 2 (ACOT2) 352
G 3+ (GAPDH) £3.52 £2.72 12,57
} yme A i i 352
[Precursor] (HADH)
Energy Adipophilin (ADFP) .72
Carmitine O-palmi 2, precursor (CPT2) £1.94
Cell cycle Prohibitin (PHB) 2.53 £1.96
HRAS-like suppressor 2 (HRASLS2) 226 £2.57
Kinetochore protein Hec1 (NDC80) £3.52
Isoform Long of Antigen KI-67 (MKI67) .72
Isoform 1 of Neuron navigator 3 (NAV3) .72
Isoform 1 of Forkhead box protein M1 (FOXM1) .14 i2.69
ATPase family AAA domain-containing protein 3B (ATAD3B) £1.94
Transporters  Heat shock 70kDa protein 9 precursor (HSPA9) i2.29
and channel  Isoform 4 of Mitochondrial ATP-binding £2.26 12.57
cassette sub-family B member 6 (ABCB6)
Geranylgeranyl transferase type-1 subunit beta (PGGT1B) £3.05 i2.74
Isoform 1 of Bifunctional heparan sulfate N-deacetylase/
N-sulfotransferase 2 (NDST2) £3.05 i2.74
Hemoglobin subunit epsilon (HBE1) £3.52 £1.94 i2.74
HBA1 Hemoglobin subunit alpha (HBA2) +3.52 £1.94
DNA repair DNA repair protein RAD52 homolog (RAD52) £3.05 .14 i2.74
DNA mismatch repair protein Msh3 (MSH3) 226 i2.57
Similar to Fanconi anemia group F protein (FANCF) 245
ATP-dependent DNA helicase Q4 (RECQL4) .14 i2.69
Protein Elongation factor Tu, mitochondrial [Precursor] (TUFM) £3.05 8214 82.74
synthesis KIAAD415 gene product (KIAAD415) £3.05 .14 i2.74
Isoform 2 of Uncharacterized protein C190rf60 (C190rf60) +3.05 i2.74
Something about silencing protein 10 (UTP3) £3.05 82.74
Isoform C1 of } nuclear C1/C2 (HNRNPC)  £3.52
L0C344382 similar to Serine-threonine £3.52
kinase receptor-associated protein?STRAP?
Coiled-coil-helix-coiled-coil-helix domain-containing protein 3 (CHCHD3) #4.71
Mediator complex subunit 29 (MED29) .14 2.69
Elongation factor G 1, mitochondrial (mEF-G 1) £1.61
Isoform 1 of NTPase KAP family P-loop domain-containing protein 1 (NKPD1) £1.94
REDOX peroxi [Mn], mi ial precursor (SOD2) £3.12 352
Peroxiredoxin 3 (PRDX3) £1.56
Cell structure ~ Vimentin (VIM) £3.53 i3.44
and motility  Poliovirus receptor-related protein 1 [Precursor] (PVRL1) £2.26 i2.57
Bullous pemphigoid antigen 1, isoforms 6/9/10 (DST) +3.05 i2.74
Centrosomal protein of 170 kDa (CEP170) £3.05 82.74
MYH9 £2.67
MYH11 £3.52
ACTB Actin .44 8214
ACTA2 Actin £3.52 £2.72
Signaling Probable G-protein coupled receptor 81 (GPR81) £3.52
Receptor .14 i2.69
expression-enhancing protein 2 (REEP2)
CDNA FLI12595 fis, clone NT2RM4001344 (FLI12595) 352
Other Embigin precursor (EMB) +3.05 .14 i2.74
B2M Beta-2-microglobulin (32M) 3.05 .14 .74
Unknown Noelin-2 precursor (OLFM2) 328 i3.44
CDNA FLI41134 fis, clone BRACE2 (Q6ZWG4) 352
CDNA FLJ25713 fis, clone TST05089 .14
Homo sapiens cDNA clone IMAGE:4663196 5', mRNA sequence 2.49
Eukaryotic translation initiation factor 4E family member 1B (EIFAE1B) 352
CDNA FLJ25713 fis, clone TST05089 £2.69
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Additionally, several proteins which had been reported to be associ-
ated with chemo- or radio-resistance such as HSPA9, PHB, ABCB6, and
ATADS3B have also showed significant alterations in their abundance.
Conclusions. This study examined different responses of mitochondrial
proteome exposed to ADR and radiation respectively. Raji cells treated
by ADR seemed to be undergoing more intensive stress than radiation-
treated group, which indicating more effective anti-tumor outcome. Our
finding suggested that proteins such as HSPA9, PHB, ABCB6, and
ATAD3B should be investigated in more details to reverse the chemo-
or radio-resistance as promising biomarkers in NHL treatment.
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Figure 1. A. Identified proteins from three groups of Raji cells (control, ADR-
treated, and radiation-treated) were categorized according to their func-
tions. Differentially expressed mitochondrial proteins distributed their func-
tions in OXPHOS, cell cycle, redox, protein synthesis and degradation, DNA
repair, transporters and channels, ect. B. Seven proteins were common in
three conditions, distributing their functions in OXPHOS, DNA repair, trans-
porters and channels, proteins synthesis and degradation, etc. C. Mitochon-
drial proteins identified which involved in functions associated with apop-
tosis and DNA repair. a: proteins involved in DNA repair; b: proteins involved
in cell cycle; c: proteins involved in OXPHOS; d: proteins involved in proteins
synthesis and degradation.
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COMPARATIVE PROTEOMIC PROFILING OF SUBTYPE M1 AND M2 OF
ACUTE MYELOID LEUKEMIA BY TWO-DIMENSIONAL
ELECTROPHORESIS AND MASS SPECTROMETRY

M. Luczak,' M. Kazmierczak,” L. Handschuh,® K. Lewandowski,’
M. Komarnicki,* M. Figlerowicz®

'Polish Academy of Sciences, POZNAN; *Department of Haematology, Poznan
University of Medical Sciences, POZNAN,; *Institute of Bioorganic Chemistry,
Polish Academy of Sciences, POZNAN, Poland

Background. Proteomic analysis of blastic cells of acute myeloid
leukemia (AML) may help to distinguish different morphological/cyto-
genetic/molecular forms of the disease. The results of this analysis may
also give a valuable information concerning prognosis and potential ther-
apeutic targets in AML patients. This problem has not been evaluated
thoroughly so far. Therefore, in order to identify new biomarkers asso-
ciated with AML, a method for comparative proteomic analysis of
mononuclear cells was elaborated. Aims. The aim of the study was to
create proteomic maps of bone marrow and peripheral blood mononu-
clear cells of M1 and M2 subtype of AML. Methods. Twelve patients
with AML-M1 and eleven with M2 diagnosed according to FAB classi-
fication, after obtaining the informed consent, were included into this
study. Mononuclear cells were obtained from bone marrow and periph-
eral blood in three time points: at diagnosis, after induction poly-
chemotherapy (daunorubicin 3, Ara-C 7 days) when the complete remis-
sion was achieved or not, and at the time of possible relapse. A tradi-
tional proteomic approach based on two-dimensional electrophoresis
(2DE) and MALDI-TOF mass spectrometry was used. Results. Until now,
we have identified 185 proteins among around 653 protein spots on
2DE gels. All the identified proteins have been classified (based on their
function or sub-cellular localization) into the following groups: enzymes,
structural proteins, gene regulation proteins, signaling proteins, cellular
defense and stress related proteins, extracellular proteins, heat-shock
proteins and chaperones, protein involved in protein processing, mem-
brane proteins, nuclear proteins and miscellaneous proteins. Among the
identitied proteins, 12 displayed qualitative or quantitative differences
in the accumulation pattern between particular patients with AML. Only
protein spots that showed at least 1,5-fold increase or reduction in abun-
dance were selected. We found that the best markers are: annexin III, 6-
phosphogluconate dehydrogenase and vesicle amine transport protein
1 (Vatl protein), which were almost exclusively present in M2 samples.
Concentration of these proteins was below 2DE detection level in almost
all M1 patients. Annexin III was found in all M2 and in two M1 sam-
ples (but in the latter relative concentration of this protein was very
low). L-plastin was detected in all M1 and M2 samples, but in seven M2
patients we also detected its second isoform. Peroxiredoxin 6 and cata-
lase were also increased in the M2 in comparison to M1 samples but dif-
ferences were not so obvious. Several other proteins, e.g. purine nucle-
oside phosphorylase, peroxiredoxin 2 and vimentin also exhibited var-
ious accumulation in particular samples, but the observed changes did
not correlate with FAB AML subtypes. Independently form FAB subtype,
a visibly higher accumulation of annexin I was noted in remission state
in comparison to patients resistant to the treatment applied. Interesting-
ly, a higher accumulation of actin-y 1 in patients who relapsed was also
observed. Summary and conclusions. The traditional proteomic approach
allowed to find marker proteins which distinguish between AML-M1
and M2 subtype. In our opinion some of them also seem to be useful in
prediction of polychemotherapy resistance.
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THE ROLE OF TNF MICROSATELLITE POLYMORPHISMS IN SURVIVAL
OF PATIENTS AFTER HEMATOPOIETIC STEM CELL TRANSPLANTATION

K. Stingl, R. Zunec, B. Labar, R. Serventi-Seiwerth, Z. Grubic
University Hospital Centre Zagreb, ZAGREB, Croatia

Background. The conditioning regimens performed prior to the
hematopoietic stem cell transplantation (HSCT) are responsible for the
release of proinflammatory cytokines such as TNFo. A correlation
between TNFo serum levels and occurrence of post-transplantation com-
plications such as acute GvHD has been reported. Previous studies have
found an association between TNFo production and TNF microsatellite
polymorphisms. Aims. The purpose of the present study was to investi-
gate a possible influence of TNFo, TNFf and TNES microsatellites on the
outcome of HSCT. Methods. One hundred patients who underwent
HSCT were included in the analysis of TNFo, TNFB and TNEF3
microsatellites. All of them received transplant from a sibling identical
for HLA-A, -B, and -DRB1 loci. The microsatellite analysis was per-
formed using PCR amplification with fluorescently labeled primers fol-
lowed by electrophoresis on a 6% polyacrylamide gel in an automated
sequencer (ALFexpress, Amersham Pharmacia, Uppsala, Sweden).
Results. The distribution of alleles at the tested TNF microsatellites among
the patients did not differ from the results obtained for healthy individ-
uals previously tested, with the exception of an increased frequency of
TNFo8 and TNES3 alleles among patients. This difference was statisti-
cally significant only before correction. Patients were then analysed with
respect to their survival and presence of an individual allele. The only sig-
nificant difference in the survival rates was found for TNFo microsatelite
alleles. The presence of TNFa8 allele was associated with worse survival
(¢<0.01) while TNFa10 allele showed a correlation with better progno-
sis (#=0.03). However, the difference observed for TNFa10 allele was sig-
nificant only before correction. Summary. The results suggest an associ-
ation of TNFo8 allele with a worse outcome of HSCT. However, since
this is an allele which is found rarely both among healthy individuals and
patients, the value of this finding should be confirmed with a study
including a larger number of subjects.

0030
SET-NUP214 EXPRESSION REQUIRES ALTERNATIVE SPLICING

H. Quentmeier, B. Schneider, S. Rohrs, ]. Romani, M. Zaborski,
R.A.E MacLeod, H.G. Drexler

DSMZ - German Collection of Microorganisms and Cell Cultures, BRAUN-
SCHWEIG, Germany

Background. The SET-NUP214 (TAF-1/CAN) gene fusion has been
described as result of a chromosomal translocation t(9;9)(q34;q34) in a
case of acute undifferentiated leukemia and more recently as result of
recurrent cryptic deletion del(9)(q34.11q34.13) in T-acute lymphoblastic
leukemia (T-ALL). The fusion protein appears to be involved in high-lev-
el expression of HOXA cluster genes in T-ALL and may contribute to the
pathogenesis of the disease. Aims.Immortalized cell lines have often been
used to elucidate the function of aberrantly expressed or mutated genes.
We screened a panel of 141 leukemia/lymphoma cell lines to find cellu-
lar systems for SET-NUP214 research. Methods. RT-PCR analysis was
performed to find SET-NUP214 - positive cell lines. Deletion
del(9)(q23.11q34.13) was confirmed by fluorescence in situ hybridization
(FISH) analysis with tilepath BAC and fosmid clones, array-based copy
number analyses and quantitative genomic PCR. Genomic PCR plus
sequencing analysis allowed detecting genomic SET and NUP214 break-
points. Western blot analyses were performed to verify SET-NUP214
protein expression. Results. The T-ALL cell line LOUCY and the
megakaryocytic leukemia cell line MEGAL expressed the SET(TAF-I B)-
NUP214 fusion gene transcript and the TAF-I o -NUP214 splice variant.
Results of FISH, array-based copy number analysis and quantitative
genomic PCR were consistent with del(9)(q34.11q34.13). Genomic
sequencing localized the breakpoints of the SET gene to regions down-
stream of the stop codon and to NUP214 intron 17/18 in both LOUCY
and MEGAL cells. Expression of a SET exon 7 / NUP214 exon 18 fusion
mRNA and the 140 kDa SET-NUP214 fusion protein was found in both
cell lines. Summary and Conclusions. Cell lines LOUCY and MEGAL
express the recently described SET-NUP214 fusion gene. Formation of
the SET exon 7 / NUP214 exon 18 gene transcript requires alternative
splicing as the SET breakpoint is located downstream of the stop codon
in exon 8.

Berlin, Germany, June 4 — 7, 2009
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THE UNUSUAL MLL REARRANGEMENT IN ACUTE MYELOID LEUKEMIA

1. Sarova,' . Brezinova,' L. Lizcova,* Z. Zemanova,’” O. Fuchs,' A. Kostec-
ka,! D. Provaznikova,' J. Filkukova,' ]. Maaloufova,' K. Michalova'

'Institute of Hematology and Blood Transfusion, PRAGUE; General Teaching
Hospital and ' st Faculty of Medicine of Charles University, PRAGUE, Czech
Republic

Background. Aberrations of the MLL gene (myeloid/lymphoid
leukemia) located on chromosome band 1123 are of great interest
because of their high variability and association with unfavorable prog-
nosis. One mechanism of interrupting the MLL gene is a partial tandem
duplication (PTD). The MLL PTD has been described in about 6 - 10 %
of adult patients with acute myeloid leukemia (AML) with normal kary-
otype and in most cases with trisomy 11 as a sole cytogenetic abnormal-
ity. In rare cases, the duplication is nontandem (PNTD) due to insertion
of DNA from another chromosome. The MLL PNTD is generated as a
consequence of multiple recombination events and can simulate a sim-
ple translocation. Aim. Presentation of an unusual and rare MLL
rearrangement identified by cytogenetic and molecular methods. Mezh-
ods. Bone marrow cells of all patients with diagnosis of AML were exam-
ined by conventional cytogenetics and FISH with a commercially avail-
able MLL Break Apart Rearrangement probe. Further investigations of
the karyotype changes were performed by FISH with commercially
available probes and/or by multicolor FISH and/or mBAND. At the
molecular level, the MLL PNTD was analysed by RT-PCR and DNA
sequencing. Results. During the years 2003-2008, we examined 171
patients at the time of diagnosis of AML and MLL PNTD was found in
four cases (2,3%). In patient 1, the translocation t(10;11)(p12;q23) and the
MLL PNTD including exons 2 through 9 with the insertion of the
MLLT10 exon 10 was proved. In patient 2, the reciprocal complex
translocation t(9;12;11)(p22;p13;G23) and the MLL duplication of exons
2 through 8 with the insertion of the MLLT3 exon 9 and 10 was identi-
fied. In patient 3, the translocation t(11;19)(q23;p13) and the MLL PNTD
including exons 2 through 8 with cryptic insertion of MLLT1 exons 2 and
3 was detected. Complex aberrations 46,XY,der(11)del(11)(q13q23.3)
ins(10;11)(p12;q23.3q23.1) were identified in patient 4. The MLL PNTD
included exons 2 through 9 and the insertion of the exon 10 of the
MLLT10 gene. Conclusions. The formation of new fusion genes is an
important event in leukemogenesis. Many different processes leading to
a MLL fusion have been described, however mechanisms triggering the
formation of MLL PNTD remain unclear. The systematic and careful
detection of the MLL gene aberrations in patients with hematological
malignancies are extremely important due to its correlation with poor
prognosis and aggressive progression of the disease.

This work was supported by grants MZO 00023736, [GA MZCR NR9227-
3 and NR9481-3 and MSN 0021620808.
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COMPLEX CHROMOSOMAL ABERRATIONS IN BONE MARROW CELLS
OF 86 PATIENTS WITH MYELODYSPLASTIC SYNDROMES (MDS)

Z.Zemanova,' K. Michalova,' . Brezinova,’ L. Lizcova,' S. Izakova,’
D. Bystricka,' I. Sarova,” M. Siskova,® R. Neuwirtova,® O. Cerna,’
]. Cermak?

'General Teaching Hospital and First Faculty of Medicine, Charles University,
PRAGUE *; “Institute of Hematology and Blood Transfusion, PRAGUE; *'st Med-
ical Department, General Teaching Hospital, PRAGUE; *‘Department of Clinical
Hematology, Faculty Hospital Kralovske Vinohrady, PRAGUE, Czech Republic

Karyotype of bone marrow cells represents one of the most valuable
prognostic marker for MDS patients with profound impact on diagno-
sis and therapeutic decisions. Specific and recurrent aberations are delin-
eated for diagnostic subgroups. In 10-20% of MDS patients complex
chromosomal aberrations (CCA) can be found and precise identifica-
tions of chromosomal regions involved in CCA could yield detection of
cryptic, recurrent, prognostically relevant aberrations and identification
of candidate genes involved specially in progression of the disease. The
aim of this study was to evaluate significance of specific chromosomes
and/or chromosomal regions involved in CCA and to establish the exact
localization and frequency of chromosomal breakpoints. Various mod-
ifications of molecular cytogenetic techniques were used for detailed
analysis of CCA: FISH, mFISH/mBAND, CGH and/or array CGH. Dur-
ing 2002-2008 we examined bone marrow samples of 680 adults with
MDS and in 96 of them (14.1%) CCA were found (in 86 patients at dg
and in 10 cases during the disease progression). Out of 86 patients with
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CCA at dg primary MDS was diagnosed in 74 (86.0%) of them, in 12
cases therapy related MDS was ascertained. Dg according to the WHO
classifications: MDS NS 6x, RA 2x, RA/RCMD 6x, RCMD 7x, RAEB I
22x, RAEB II 23x, MDS-AML 19x and RARS 1x. Deletion of 531 region
was proved in 75 patients (87.2%). In 35 cases mFISH analyses showed
that parts of deleted No.5 were translocated into other chromosomes.
The most recurrent partners of deleted No.5 in unbalanced transloca-
tions were chromosomes 17 (11x), 3 (6x), 7 (5x) and 12 (5x). Monosomy
of No.5 was confirmed in one case only, thus proving that monosomy
5 is not separated diagnostic entity in MDS patients with CCA. The
most frequent breakpoints on chromosome 5 were 5g33 (31x), 5q13
(25x), 5q14 (7x) and 5q12 (5x). Except No. 5 the most frequently involved
in CCA were chromosomes 7 (37x), 3 (33x), 12 (31x), 17 (31x) and 11
(24x), the most recurrent breakpoints were at regions 7p11 (6x), 7q11
(6x) and 12p11 (7x). Presence of CCA at diagnosis were connected with
poor response to the therapy and short overall survival. For survival
analysis patients were classified into three groups according to the
molecular cytogenetic findings: (1) del(5)(q) and additional CCA - 39
cases, (2) deleted chromosome 5 involved in CCA - 35 cases, (3) CCA
without deletion of 5q - 12 cases. The shortest overall survival was
found in group 2 (median 3 months), followed by group 1 (median 5
months) and 3 (median 9 months). Patients with MDS and CCA should
be considered as a unique entity with extremely poor prognosis. Exact
molecular cytogenetic analysis of all chromosomal aberrations which are
involved in CCA will lead to redistribution of the patients into new
prognostic groups, could improve the therapeutic outcome and con-
tribute to the development of a new targeted treatment strategy.

Supported by grants NR/9227-3, NR/9481-3, MZO VFN2005, MSM
0021620808 and MSM LC535.
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INTER-LABORATORY PERFORMANCE EVALUATION OF A NEW RQ-PCR
ASSAY AIMED AT MEASURING RESPONSE TO TREATMENT IN CHRON-
IC PHASE CML PATIENTS

E Hermitte,' J.R. Cook,*]. Howell,* K. Lyon,” S. Turcan,' V. Frayssinet,’
N. Maroc,' RR. Tubbs,> A. Ferreira-Gonzalez®

'Ipsogen, MARSEILLE, France; *CCE, CLEVELAND; *VCU, RICHVMOND,
USA

Background. Real-time quantitative PCR (RQ-PCR) measurement of
BCR-ABL transcripts in blood has been proven to be a reliable alterna-
tive to bone marrow cytogenetics and is now used as in daily practice
for monitoring of patients with Chronic Myeloid Leukemia (CML).
Analysis of BCR-ABL transcript levels by RQ-PCR reflects the level of
leukemic inhibition induced by therapy and provides a highly sensitive
method to determine minimal residual disease (MRD). However, differ-
ences in RQ-PCR techniques (including choice of the control gene, cal-
ibration method and primers and probe design) lead to significant vari-
ability in BCR-ABL reported values (Zhang e al. JMD 2007, Branford et
al. Leukemia 2006). Considering the influence BCR-ABL quantification
can have on treatment decisions, a higher degree of standardization is
required to allow consistent measures of drug response. Aim. This study
aimed at evaluating inter-laboratory analytical performance of a new
assay named BCR-ABL Mbcr FusionQuant® Ez. This assay was developed
as an aid to evaluate major and complete cytogenetic responses in CML

atients. The kit incorporates all reagents and enzymes required to run
the RQ-PCR test, in an attempt to improve robustness of BCR-ABL
quantification. Methods. Three study sites contributed to this evalua-
tion, and analyzed the same 50 anonymous and blinded blood samples,
containing different spiked levels of BCR-ABL positive cells. RNA extrac-
tions and BCR-ABL RQ-PCR measurements were performed according
to the kit package insert on a Roche Light Cycler 1.2. BCR-ABL results
were reported as Normalized Copy Number ratios (NCN=CNBCR-
ABL/CNABLx100). Results. One hundred and thirty eight samples gave
interpretable NCN values from the 150 samples (i.e. 92%). No statisti-
cally significant impact of the testing laboratory was found. Agreement
between Cleveland and Ipsogen was calculated on 44 common inter-
pretable samples, on 42 between Richmond and Ipsogen, and on 40
between Richmond and Cleveland. Taking Ipsogen NCN values as ref-
erence, 95.5% of Cleveland and 88.1% of Richmond NCN values were
comprised in a 2-fold interval, and 100% within 5-fold. For Major Cyto-
genetic response (MCyR, threshold=8.89 NCN) all samples were found
to be concordant between the 3 testing sites, corresponding to a Kappa
coefficient of 1. Only one sample was found to be discordant between
Ipsogen and Cleveland regarding Complete Cytogenetic response
(CCyR, threshold=0.87 NCN). The same sample was also discordant
between Ipsogen and Richmond. As a result, for CCyR, overall percent
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agreement between Cleveland and Ipsogen was found to be 97.7%,
97.6% between Richmond and Ipsogen and 100% between Richmond
and Cleveland. Inter-laboratory agreement was equal to 0.962 (Kappa).
Summary and conclusions. Overall, inter-laboratory agreement was perfect
for MCyR (Kappa=1), and almost perfect for CCyR (Kappa=0.962). No
discordant sample was identified between the 2 external laboratories.
Therefore, our assumption that a significant proportion of inter-labora-
tory variability in BCR-ABL NCN reporting is related to the lack of stan-
dardization of test procedures is supported by this study using a kit
including all reagents needed to run the experiment from patient’s RNA.
The increased robustness obtained with this kit should ultimately bene-
fit the patients and allow for optimized treatment decisions.
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HIGH RESOLUTION MELTING ANALYSIS FOR THE RAPID DETECTION OF
C-KIT MUTATIONS IN CORE BINDING FACTOR-ACUTE MYELOID
LEUKEMIA

O. Fuster,' E. Barragan,' P. Bolufer,' ]. Cervera,' M.J. Larrayoz,’
A.Jimenez,’]. Martinez,* A. Valencia,' E Moscardé,' M.A. Sanz'

'Hospital La Fe, VALENCIA; *Universidad de Navarra, PANVIPLONA; *Hos-
pital Carlos Haya, MALAGA; ‘Hospital * de Octubre, NIJADRID, Spain

Background. c-KIT gene encodes a transmembrane glycoprotein recep-
tor that is member of the type IIl receptor tyrosine kinases family impli-
cated in cell proliferation, differentiation and survival. Activation of c-
KIT receptor may be achieved by gain-of-function mutations predomi-
nantly located within exon 8 and 17 and have been reported to occur
preferentially in acute myeloid leukemias (AML) with CBF rearrange-
ments [t(8;21) or inv(16)/t(16;16)]. Aims. We report the results obtained
in a group of CBF AML patients by using a high resolution melting
(HRM) method for simultaneous screening of exon 8 and 17 ¢-KIT muta-
tions. Methods. The study included 69 CBF AML patients, 55 adults [30
with t(8;21) and 25 with inv(16)] and 14 children [8 with t(8;21) and 6
with inv(16)]. c-KIT mutations study was performed on genomic DNA
extracted from bone marrow samples collected during active disease
(diagnosis and relapse). The HRM assays were performed in duplicate
using the LightCycler® 480 Instrument (Roche). Two DNA normal con-
trols and one positive mutated DNA sample for each exon were includ-
ed in each run. Thirty ng of DNA were amplified in 10 pL final volume
containing 1x LightCycler®480 High Resolution Melting Master (Roche),
0.5 pmol/L of each primer-pair and 2.0 mM MgCI2 for exon 8 or 0.2
pmol/L of each primer-pair and 3 mM MgCI2 for exon 17. Results were
analyzed as fluorescence versus temperature graphs using the Gene
Scanning Software Version 1.5.0 (Roche). Differences in melting curve
shape showed by the difference plot helps clustering the samples into
groups. Results. Among 69 samples screened for the presence of c-KIT
mutations, four samples in exon 8 and eight samples in exon 17 showed
a clearly distinctive shape of the difference curve plot compared with
those of the wild-type DNA. Direct sequencing confirmed presence of
¢-KIT mutations in 11 out of 69 (15.9%) AML patients (one infant and
10 adults). Mutations corresponded to insertion/deletions in exon 8 in
three patients, point mutations in exon 17 in seven patients, and one
who presented mutations in both exons (Table 1).

Table 1. Karyotype c-KIT mutations found exons 8 and 17.

Exon  Patient Cytogenetics Nucleotide change \utation desription
19295 fm(16) e pT417_D4ISAlinsRG
ins pepry
; de) acTacgacagacg i
. “74 (1) - PT417_V422delinaSRIL
del mac
15702 1ov(16) i pT4ITTHGS
del macga
18826 n(16) PTHITTRGS
Lo cgz
248 WE 1), imv(16) a—cis pDEIEH
15007 o820), inv(16) Ec—cac pDEISH
34824 (1) —r g pDEISV
17 13826 m(6 23— pDSISV
o i (16) pro—wtac pDo1eY
9153 (e pe—p e pDEISY
34259 us2n) g —pgn pDING
23530 o221) A3 ——pp 22T pNSK

No false positive or negative results were found and the assay sensi-



tivity achieved for both exons detected mutations up to dilution 1:100
of a positive DNA sample for exon 8 and exon 17 in wild-type DNA. c-
KIT mutations were statistically associated with high white blood cell
count (WBC) (»=0.012) and prognostic value analyzed in adult patients
showed a significantly reduced relapse free survival (»=0.04) for patients
with ¢-KIT exon 17 mutations. Conclusions. HRM is a rapid, sensitive,
specific and low cost method for the screening of exons 8 and 17 ¢-KIT
mutations.The incidence of ¢-KIT mutations was 15.9% in CBF- AML
patients (one infant and 10 adults). Exon 17 mutations seems to confer
an unfavourable prognosis to these patients.

This work was partially supported by the grants No. 06/0657 and
RD06/0020/0031 [Fondo de Investigacion Sanitaria (FIS)/Instituto de Salud
Carlos I1I, Ministry of Health (Spain)].
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ANALYSIS OF ACTIVATION INDUCED CYTIDINE DEAMINASE MRNA AS
PREDICTOR OF DISEASE PROGRESSION AND RESPONSE TO THERAPY
IN B-CELL CHRONIC LYMPHOCYTIC LEUKEMIA

H. ElAggan
Medical Research institute, ALEXANDRIA, Egypt

Background. B-cell chronic lymphocytic leukemia (CLL) is a clinically
heterogeneous disease. Some patients exhibit a stable, indolent disease
and survive for many years without requiring any therapy, while other
show rapidly progressive disease and die within months. Recently, some
new prognostic factors, such as IgVH mutational status, 2AP-70 and Acti-
vation Induced Cytidine Deaminase (AID) mRNA expression were intro-
duced to identify indolent versus progressive types of CLL bearing the
potential to facilitate risk-adapted treatment strategies. Aims. The study
was performed to evaluate the clinical value of AID mRNA expression
as predictor of disease progression in early stages and response to thera-
py inlater stages of CLL. Methods. The study included 42 B-CLL patients.
They were divided into 2 main groups; group 1 patients (N=15) did not
exhibit an indication to start antileukemic therapy at presentation, while
group 11 patients (N=27) were indicated to receive antileukemic thera-
py. Group 11 patient were further subdivided into 2 subgroups accord-
ing to the treatment protocol they received. Group 11 A patients (N=13)
received fludarabine and cyclophosphamide (FC protocol), while group
11B patients received chlorambucil with or without prednisolone.An
informed consent was obtained from the patients. Investigations were
done to all patients including complete blood count, bone marrow exam-
ination, ESR, LDH, B2M, liver and kidney function tests. Immunopheno-
typing of leukemic cells and assessment of AID mRNA expression by
quantitative real time PCR (QRT-PCR). Results. Higher expression of AID
was associated with need for treatment. A cut-off value of AID expres-
sion of 5 units was introduced using youden’s index for prediction of
need for treatment with 83% sensitivity and 67 % specificity. A shorter
treatment free survival was associated with high AID expression. In
groups IIA and IIB patients, AID expression showed an association with
the type of response to antileukemic treatment, being higher in those not
achieving complete remission or non-responding to treatment. More-
over, a cut-off value of AID expression of 4000 units was introduced for
prediction of treatment refractoriness in patients who received chloram-
bucil with 80% sensitivity and 89% specificity. Summary and Conclusions.
AID could be used to predict early disease progression and its ability to
predict responsiveness to anti-leukemic treatment in CLL cases. Real
time-PCR is a rapid and sensitive method for evaluating AID expression.
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Figure 1. Amplification plot of AID.
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CONSTITUTIONAL RUNX1 DELETION IN NON-SYNDROMIC THROMBO-
CYTOPENIA; 21Q22 ITSN1 AS A CANDICATE GENE IN MENTAL
RETARDATION

A. Buijs
University Medical Center Utrecht, UTRECHT, Nethetlands

We present a developmentally normal patient with isolated thrombo-
cytopenia and myelodysplastic features associated with a constitution-
al submicroscopic 21g22 deletion (including RUNX1). In contrast, four
cases were recently published of syndromic thrombocytopenia with
21q22 deletions and variable degrees of dysmorphic features and men-
tal retardation (MR), suggesting a dosage-sensitive causative role of
gene(s) on 21g22 in MR. One patient had developed myelodysplastic
syndrome/acute myeloid leukemia (MDS/AML) at the age of six years.
A 5-year-old boy was referred with a history of frequent haematoma
caused by a relatively mild thrombocytopenia. Growth and psychomo-
tor development was normal as well as dysmorphologic evaluation.
Bone marrow (BM) revealed an active, atypical megakaryopoiesis with
slight dysplastic features. G-banding on BM showedg a46,XY karyotype.
FISH analyses demonstrated two constitutional microdeletions of one
chromosome 21; a 21¢22 interstitial deletion with loss of RUNX1 and a
terminal 21q deletion. High-resolution oligo array-CGH (105K Agilent)
showed a 1.60 Mb interstitional deletion 21¢q22.11-12, including RUNX1,
and a 2.22 Mb terminal 21g22.3 deletion. Several genes at 21¢22.12 have
been proposed as candidate genes to contribute to MR in syndromic
thrombocytopenia. We compared the genotypes and phenotypes of the
published cases with our case. This approach pointed to an association
with MR of a minimally deleted region of 0.4 Mb containing the ITSN1.
ITSN1 is a scaffold protein and has a role in endocytic vesicle traffick-
ing in neurons. It has been implicated in Alzheimer’s disease and Down
syndrome, and could play a role in MR in these patients as a dosage-sen-
sitive gene. We hypothesize that haploinsuffiency of ITSN1 is implicat-
ed in MR in syndromic thrombocytopenia with 21g22 deletions. Our
case emphasizes the necessity of cytogenetic and molecular analyses of
21q22 for RUNXI1 status in diagnosing patients with isolated or syn-
dromic thrombocytopenia and supports RUNX1 haploinsufficiency in
FPD/AML.
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DETECTION OF NUMERICAL CHROMOSOME ABERRATIONS IN RARE
ACUTE MYELOID LEUKEMIA (AML) CELLS

H. Minderman,'].C. Arcadi,' A. Wierzbicki,' E.S. Wang,' S.NJ. Sait,'
AW. Block,' L. Liang,* T. George,* PK. Wallace'

'Roswell Park Cancer Institute, BUFFALO; *Amnis Corporation, SEATTLE,
USA

Background. Chromosomal aberrations, detected by karyotyping and
fluorescent in situ hybridization (FISH), have high clinical significance for
the diagnosis and treatment of leukemias, but the detection limits of the
cytogenetic techniques are strongly affected by the abundance of the
abnormal cells in a sample. Structural aberrations can alternatively be
detected with high sensitivity by PCR but this technique lacks the com-
ponent of visual verification (specificity) and in rare event cases of
numerical aberrations, it is not applicable. The ImageStream system is
a flow cytometry-based image analysis platform that produces high res-
olution images of cells prepared in suspension at rates that can exceed
100 cells per second. In order to adapt this technology for chromosome
analysis a method was established to perform FISH in suspension (FISH-
IS) and an extended depth of focus (EDF) modification was designed to
enable detection and enumeration of FISH signals that lie anywhere
within a 16 pm range of depth within the cell. Aims. The present study
aims to demonstrate applicability of FISH-IS for detecting numerical
chromosome aberrations and to establish specificity and sensitivity of
detection. Additionally, its clinical application is demonstrated in the
analysis of samples of patients with +8 AML. Methods. Healthy donor
peripheral blood samples hybridized with chromosome enumeration
probes (CEP) served as model systems of disomy (¢, CEP-X), monosomy
(8, CEP-X) and trisomy (8, CEP-8 + CEP-Y). FISH-IS analysis was also
performed on cryopreserved samples procured at diagnosis and remis-
sion from 12 patients previously diagnosed by conventional cytogenet-
ics with +8 AML. Results. By titrating healthy donor male cells into
female cell populations before hybridization, the sensitivity of detec-
tion in these controlled models of monosomies and trisomies was deter-
mined to be at least 1% with 100% specificity (analyzing 10.000
cells/sample). For the diagnostic AML samples, +8 was detected in abun-
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dance by both conventional FISH (c-FISH) and FISH-IS but the % tri-
somies detected by c-FISH was generally higher than detected by FISH-
IS. For the AML remission samples, the opposite was true. Whereas the
% +8 in all remission samples was below the detection limit of c-FISH,
the % +8 detected by FISH-IS was generally higher. Of note, for 8/12
patients, relapse samples were available for which 2 were determined
to have relapsed with +8 by c-FISH which correlated with the 2 high-
est +8 scores determined by FISH-IS in the corresponding remission
samples. Summary and Conclusions. It is important to consider that some
of the discrepancies between the c-FISH and FISH-IS results may be due
to the analysis of samples obtained in parallel rather than analysis of the
exact same sample. The pre-clinical data demonstrate that FISH-IS
detects numerical chromosome aberrations with a higher sensitivity and
specificity level than conventional cytogenetic analyses. The prelimi-
nary clinical data suggest that FISH-IS can be used to detect numerical
chromosome aberration in minimal residual disease in AML. Further
studies are underway to verify the suggested observed correlation
between +8 detected at remission and relapse.
Supported by an award from the Roswell Park Alliance Foundation.
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A RAPID, SENSITIVE AND SPECIFIC REAL-TIME POLYMERASE CHAIN
REACTION ASSAY FOR QUANTIFICATION OF THE JAK2V617F ALLELE
BURDEN

B. Denys,' H. El Housni,” E Nollet,® B. Verhasselt,' J. Philippé’

'Ghent University Hospital, GENT; *Université Libre de Bruxelles, BRUSSELS;
AZ Sint-Jan Brugge-Oostende, BRUGES, Belgium

Background. The JAK2V617F mutation has emerged as an essential
molecular determinant of chronic myeloproliferative disorders (CMPDs),
occurring in >95% of polycythemia vera, and >50% of essential throm-
bocytosis or idiopathic myelofibrosis patients. A correlation between the
proportion of mutant JAK2 allele and the propensity to a more sympto-
matic disease has been described. Moreover, JAK2V617F targeted ther-
apy is expected to become available in the near future. Therefore, sen-
sitive and specific quantification of the mutant allele is needed. Howev-
er, most of the current assays are hampered by false positive results due
to aspecific amplification. Aim. To evaluate the analytical and clinical per-
formances of a real-time polymerase chain reaction (qPCR) assay using
a combination of hydrolysis probes and a wild-type blocking oligonu-
cleotide, all containing locked nucleic acids (LNA) for sensitive and spe-
cific detection of the JAK2V617F mutation. Moreover, we validated a
procedure for precise quantification of the JAK2V617F allele burden.
Materials. We used 116 DNA samples from patients suspected to suffer
from a CMPD and dilutions of HEL cells known to carry the mutation
to compare the LNA-based qPCR to those obtained by two previously
published and well established methods: a qPCR" and an allele specific
PCR In order to validate the accuracy of the LNA-based qPCR, 77 ran-
domly selected samples were genotyped for the JAK2V617F mutation
using conventional sequencing. In addition, 20 normal donor peripher-
al blood samples were analysed. Results. All assays detected the same 36
JAK2V617F positive patients out of 116 suspected CMPD diagnostic
samples. In contrast to the other gPCR test', no amplification in normal
donor DNA was observed in LNA-based qPCR, proving the specificity
of the assay. Moreover, the latter was the sole assay able to detect as few
as 0.1% of JAK2V617F allele drown into wild-type alleles. Low intra- and
inter-assay variabilities with high efficiency of amplification ensure a
good reproducibility of the LNA-based gPCR assay. Finally, quantifica-
tion of the JAK2V617F allele burden showed similar levels among each
of the different CMPD entities as described by other groups. Conclu-
sions. The LNA-based qPCR is a rapid, robust, sensitive and Eighly spe-
cific assay for quantitative JAK2V617F determination. It can be easily
implemented in clinical molecular diagnostic laboratories. Moreover,
precise quantification allows determination of JAK2V617F burden at
diagnosis as well as the evaluation of the response to novel JAK2
inhibitors.
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MYELODYSPLASTIC SYNDROMES: USEFULNESS OF GENE EXPRES-
SION PROFILING FOR PROGNOSIS AND CELL MORPHOLOGY
CLASSIFICATION

M. Cabezén,' L. Zamora,' T. Berenguer,® S. Marcé,' N. Lloveras,'

B. Xicoy,' D. Dominguez,' ]. Ribera,' I. Portal,’ R. Guardia,’ D. Vela,’
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E Mill4,! E. Feliu'

'Hospital Germans Trias i Pujol - ICO, BADALONA; *Unitat de Bioestadisti-
ca i Bioinformdtica - [CO, BARCELONA; *Hospital Esperit Sant, SANTA
COLOMA DE GRAMANET; “Hospital Josep Trueta, GIRONA; *Hospital de
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de Calella, CALELLA; *Banc de Sang i Teixits - HGTIP, BADALONA, Spain

Background. The myelodysplastic syndromes (MDS) are a heteroge-
neous group of hematopoietic malignancies, characterized by cytopenias
in at least one lineage of peripheral blood cells, ineffective hematopoiesis
and hypercellular bone marrow. Gene expression profiling in MDS using
microarray technology has demonstrated that several genes are useful
for subtype discrimination, assessment of prognosis and distinguish de
novo AML with myelodysplasia from MDS-associated leukemia. Objec-
tive. Reproduce these results using low density arrays. Patients and Meth-
ods. Sixty-nine patients with MDS were studied (18 RCMD, 2 RA, 16
RAEB, 3 RARS, 3 MDS with hipoplasia, 14 AML with myelodysplasia,
8 CMML and 4 MDS associated with isolated del(5¢)). Bone marrow
samples were obtained by aspiration at the time of initial diagnosis.
Cells were obtained after hypotonic lysis of erythrocytes, washed in
PBS, labeled using MACS CD34* MicroBeads and selected with mini-
MACS magnetic cell separation columns according to the manufactur-
er’s instructions. Purity of the selected CD34" cells was evaluated by
flow citometry. Total RNA was extracted from these samples and one
microgram was converted to cDNA by reverse-transcription using ran-
dom primers. Sixty-one genes among those proposed in the different
microarray studies and 3 endogenous genes were selected and a quan-
titative low density array (Micro fluidic card, MFC) was performed. Lin-
eal models were used to detect differences in the expression profiles of
genes in logarithmic scale from MFC (cytological and cytogenetic groups
as categorical variables and prognosis score as an ordinal one). Observed
p-values were then compared to their expected distribution assuming
lack of association in a QQ-plot. Genes with a high deviation from the
expected distribution were considered as significant. Results. Several
genes were found to be significantly expressed according to: 1) Cytolog-
ical subgroups: in MDS associated with isolated del(5q) PF4, DCK,
MAP3K12, DYNLL1 and RB1CC1 genes were overexpressed. In AML
with dysplasia PF4 was underexpressed and DCK was overexpressed.
In RAEB RAC1 was underexpressed; 2) cytogenetic abnormalities: In
patients with del(5q) PF4, MAP3K12 and DYNLL1 genes were overex-
pressed; 3) prognostic score (IPSS): PF4 expression decreased from bet-
ter to poor prognosis. [TPR1 expression increased from better to poor
prognosis; 4) any gene allowed us to differentiate MDS-associated
leukaemia from de novo AML with myelodysplasia. Conclusions. In MDS
a significant correlation between the expression of some genes and cyto-
logical subgroups, cytogenetics abnormalities and prognosis score was
found. We could not reproduce exactly the gene expression profiles
described in the literature due to the low number of patients in some
MDS subtypes. Granted: PI-05-1409, FIJC-P-EE-08 and RD06/0020/1056
from RETICS.
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MOLECULAR CHARACTERISATION OF TRANSLOCATION (7;8) IN A
CASE OF T-CELL LYMPHOBLASTIC LYMPHOMA
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R. Siebert,” S. Gesk,” K. Amus,' G. Dolken,' C.A. Schmidt!
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Genetics, POZNAN, Poland

Background. The number of cytogenetically identified chromosomal
translocations increases rapidly. The consecutively deregulated expres-
sion of genes or expression of neogenes is important for pathogenesis
and development of malignant tumours in many instances. Unravelling
these translocations precisely down to the molecular level may give
therefore new insights in tumorigenesis. Aims. Precise molecular char-
acterisation of chromosomal breakpoints in tumor samples and charac-
terisation of affected genes is our goal. Methods. We here describe clar-
ification of a leukaemia sample derived from a patient with T-cell-lym-



phoblastic lymphoma. Cytogenetically a split in FISH analysis within
TRB was found. To localize the precise breakpoints of the chromosomal
alteration in this case, FT-CGH (fine tiling comparative genomic hybridi-
sation) was used. Observed imbalances were further examined using
LM-nested-PCR (ligation-mediated nested PCR). In brief: sample and
reference DNA is separately digested with six restriction enzymes (Dral,
Pvull, EcoRV, Stul, Smal, HindII) and adaptors are ligated. A pair of gene
specific primers is designed at the border of deletion spots observed
upon FT-CGH analysis. After first round PCR a nested PCR is performed
using a gene specific primer and an adaptor primer. The expected
germline product can be predicted using database and restriction sites.
PCR-product with aberrant size upon gel analysis can be distinguished
from germline PCR-products, are gel extracted and sequenced. Sequenc-
ing results reveals presence of translocations comparing the data with
genomic databases. Presence of these alterations is confirmed with gene
specific primers analyzing undigested DNA. Results. The FI-CGH analy-
sis showed small deletion (about 2 kb) in J1 region of TRB (TRB]1). Using
libraries of restricted and ligated DNA nested PCR was performed with
pair of primers gene specific and pair of adaptor primers. Upon gel elec-
trophoresis of PCR products of Dral digested sample two bands were
observed: an expected germline band about 4 kb and an atypical band
of 2.6 kb size. The atypical band was cut out, extracted and sequenced.
Sequencing revealed a translocation (7;8) with the breakpoints:
142,196,004 on chr.7 (TRBJ1-4 region) and 128,824,471 on chr.8 (telom-
eric of the c-Myc gene). The second break was localized at position
142,194,034 on chr.7 and 128,824,487 on chr.8. This translocation was
confirmed on genomic DNA with gene specific primers. Summary and
Conclusions. Using combination of both methods (FI-CGH and LM-PCR)
in the case of lymphoblastic-T-cell-lymphoma we characterized for the
first time exact breakpoints of translocation (7;8). Here known pro-
tooncogene c-Myc is transposed upstream of TRBJ1 region. The c-Myc
protooncogene is known to be a partner gene for a translocation in
Burkitt lymphoma with the varying immunoglobuline sites (as a V(D)J
recombination mediated translocation). In Burkitt lymphoma this type
of translocation causes overexpression of c-Myc. In our work we showed
for the first time, that in T-cell-lymphoblastic lymphoma c-Myc is
rearranged to the TRB gene, resembling the c-Myc-Ig rearrangement
observed in B cell lymphomas.
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A BRANCHED DNA-BASED TECHNIQUE FOR DETECTION OF BCR-ABL
GENE PRODUCTS

M. Yakicier,' T. Acun,' S. Dizlek,” A. Timuragaoglu®

‘Bilkent University, ANKARA; *Akdeniz University, School of Medicine,
ANTALYA, Turkey

Background. Genetic abnormalities especially translocations are prob-
ably the critical pathogenetic events in acute leukemias which lead to
development and progression of disease. The specific genetic abnormal-
ities can be used not only for diagnosis but also to determine the prog-
nosis, therapy protocols and therapy response. BCR/ABL test for CML
is one of the mostly used tests in molecular hematology laboratories in
recent years. There are different techniques to display translocations
but, both FISH and Q-RT-PCR have been widely used. Both of them are
expensive, need special equipments and skilled technicians. Other than
higher contamination risk, false positive and negative results are impor-
tant defects of these tests. Therefore it has been necessary to develop
new technique which is easy to standardize, cheaper, easier and does not
need skilled technicians. Aim. Herein we used branched DNA (bDNA)
technology for detection and quantification of BCR-ABL gene product
with specific probes which has been used for diagnosis and quantifica-
tion of viral nucleic acids. Methods. K562 (b3-a2) and MEG-01 (b2-a2) cell
lines were used as positive controls, HepG2 (hepatic carcinoma cell line)
was used as a negative control in order to determine the test conditions
and sensitivity assessment. We also evaluated the presence of BCR-ABL
gene product in blood samples of 22 CML patients by bDNA assay. The
sensitivity and specificity of this approach were compared to Q-RT-PCR
(lightCycler- Roche diagnostic corporation) results. The cell lines and 10
pL of whole blood from CML patients were lysed with lysing mixture,
the cell samples were incubated with capture probes which can
hybridize with BCR-ABL gene products and recognize two different
fusion gene mRNA (b3-a2 and b2-a2). Unbound probes were removed
by washing and again hybridized with label probes. Two additional
washes used to remove unbounded material and substrate added to
make the signal visible using a luminometer. Spesific probes for B-glu-
curonidase (GUSB) gene were used as a control probe to detect GUSB
mRNA expression in three cell lines. Results. GUSB gene was expressed
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in all three cell lines and the expression level correlated well with cell
count. BCR-ABL gene mRNA was also expressed in K562 and MEG-01
cell lines and comparable with cell count but no expression was found
in Hep G2 cell line even cell count increase. Detection of the BCR/ABL
signal by bDNA assay was observed in 12 patients. These twelve
patients were also showing a positive PCR signal. All patient samples giv-
ing a negative signal using bDNA assay were also negative by QRT-
PCR. BCR/ABL signal values obtained with bDNA-based assay were
comparable with those obtained with Q-RT-PCR. The bDNA-based
assay was also able to detect transcript variants (b3-a2 and b2-a2). Con-
clusions. Our results suggest that branched DNA assay is a quantitative
and reliable assay that can be employed in hematological malignancies,
characterized by translocations leading to the formation of hybrid genes.
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GENOMIC IMBALANCES IN HCV-RELATED CRYOGLOBULINEMIAS
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GIA; *Section of Internal Medicine and Clinical Oncology, University of Bari,
BARI, Italy

Background. Hepatitis C virus (HCV) is estimated to infect 130-170
million people worldwide. A cluster of endemic HCV is found in South-
ern Italy, with infection rates ranging from 4.6-10.4% and prevalence
increasing to 34% in the elderly. HCV causes viral hepatitis, liver cirrho-
sis and hepatocellular carcinoma and is associated with B-cell lympho-
proliferative disorders, including the cryoglobulinemic syndrome. Usu-
ally benign, mixed cryoglobulinemia (MC) evolves to overt lymphomas
in 5-10 % of cases. Previous claims of IgH/BCL2 rearrangement in MC
were not confirmed (Matteucci C et al., Leukemia 2008;22:219-222; San-
sonno D et al., Hepatology 2006;43:1166-7). FISH screening detected a
3q trisomy in 1/19 MC cases, suggesting genomic imbalances may arise
in this disease (Matteucci C et al., Leukemia 2008;22:219-222). Aim. To
trace the genomic profile of HCV-related MC in a new series of patients
using Metaphase Comparative Genomic Hybridization (M-CGH). Meth-
ods. 27 patients with HCV-positive MC (21 females, 6 males, median age
61 years, range 44-80; type Il MC in 25; type IIl MC in 2) were selected
from patients referred to Internal Medicine and Clinical Oncology, Uni-
versity of Bari Medical School. HCV genotype was 1b in 15 cases and
2a2c in 12. Liver histology indicated chronic active hepatitis in 26 and
cirthosis in 1. Clinical symptoms in all matched a typical cryoglobuline-
mic syndrome, with 2 showing peripheral lymphoadenopathy,
splenomegaly, and a oligo/monoclonal circulating B-cell population.
DNA was extracted from peripheral blood mononuclear cells in 25 cas-
es and from bone marrow cells in 2. M-CGH experiments were per-
formed as previously described (Matteucci et al, CGC 2002;135:28-34).
Analysis was performed with a CytoVision system (Applied Imaging,
Genetix Limited, New Milton, Hampshire, UK). Genomic gains and loss-
es were defined by comparing the green-to-red ratio profiles with the
99.5% dynamic standard reference interval.

Table. Clinico-immunological data in 27 HCV-related MC.
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Results. Genomic imbalances were found in 2/27 cases (7.4%). Case
n.1 had a chromosome 8 long arm gain and short arm loss. Case n. 16
had a 8g21-qter region gain and a 6q16-qter loss. M-CGH profiles were
normal in 25 cases. Conclusions. For the first time we showed genomic
imbalances occur in around 7% of MC in absence of NHL and found
8q21-qter duplication was a recurrent event underlying oligo/monoclon-
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al B lymphocyte benign expansion. 8q duplication was previously found
in 12% of HCV-related NHL (Matteucci C et al., Leukemia 2008;22:219-
222). Unlike all the other MC cases in this series, both cases with 8q
duplication had clinical features mimicking B-cell NHL i.e. peripheral
lymphoadenopathy and splenomegaly. Both remained stable over 44
and 94 months of follow up. These data suggest genetic analysis should
be included in the work-up of HCV-related cryoglobulinemic syndromes
in order to elucidate pathogenetic mechanisms of lymphomagenesis
and to select candidates for antiviral and/or anti B-cell expansion treat-
ment.
AIRC, MIUR-FIRB; Associazione Sergio Luciani, Fabriano.
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FRAGMENT LENGTH ANALYSIS SCREENING FOR CEBPA MUTATIONS
DETECTION IN ACUTE MYELOID LEUKEMIA
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M.A. Sanz
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Background. CEBPa encodes a protein member of the basic region
lucine zipper (bZIP) transcription family that is essential for myeloid
differentiation. CEBPa gene consists of two N-terminal transactivating
domains (TAD1 and TAD2) and a C-terminal basic and leucine zipper
region (bZIP). Inactivating CEBPa mutations have been reported pre-
dominantly in normal karyotype acute myeloid leukaemia (AML) and
have been related with a favourable outcome. Aims. Our objective was
to set up a rapid fragment analysis method for the screening of CEBPa
mutations and to validate this method in a group of AML patients. Meth-
ods. The study included 70 AML patients with normal or intermediate-
risk karyotype. Twenty-nine patients (41%) showed FLT3-ITD, NPM1
mutations or both. CEBPa mutations study was performed on genom-
ic DNA extracted from bone marrow samples collected at diagnosis.
Three PCR were performed using three primer pairs to amplify TAD1,
TAD?2 (including region between the two domains) and bZIP domains
with forward primers fluorescently labelled with FAM. Thirty
nanograms of DNA were amplified in a 25 pL reaction containing 7%
DMSO and 0.3U of Taq Expand High Fidelity for TAD1 and bZIP frag-
ments and 10% DMSO, 1x Pfx Amp Buffer, 1x PCR Enhancer Solution
and 2U Platinum Taq DNA Polimerase for TAD2 fragment. Initial denat-
uration at 95°C for 3 min was followed by 35 cycles of denaturation at
95°C 1 min, annealing at 55°C for 40 sec and extension at 60°C for 1 min.
A final extension of 94°C 30 sec and 60°C 45 min was performed. The
mixtures were electrophoresed on an ABI PRISM 3130 Genetic Analyz-
er and results were analysed using the GENEMAPPER software (Applied
Biosystems). Results were confirmed by sequence analysis using ABI
PRISM terminator cycle sequencing kit v1.1 (Applied Biosystems) on
the ABI PRISM 3130 Genetic Analyzer. Results. Eleven out of 70 (16%)
patients showed altered electropherograms. Sequence analysis con-
firmed nucleotide sequence variation in all the cases. These variations
were the polymorphism P194_H195dup in two patients and CEBPa
mutations in the remaining nine patients (13%) (Table 1).

Table 1. Characteristics of CEBPa mutations detected in AML patients.

PATIENT MUTATION
8881  hziPic.1400_1518dup
ONE MUTATION 14011 pzip; ¢ 1525_1527dup

37210, bZIP: ¢ 1532dup

PROTEIN
A303_V308dup
Q3120up

COMMENTS
In-frame duplication in BR

In-frame duplication in LZ
Frameshift duplication in LZ
STOP

L3156X320

TAD10.652_653aup and
W 2P 1526 1527del
7100  TADT: c.779_782dup and

Neterminal stop and
frameshift deletion in LZ
N-terminal stop and in-frame

S21fsX100 and Q3121sX353

bZIP:c.1520_1521%ins 1851sX 108 and T310_Q31%insL insertion in LZ
0147 TAD1:c.838del and N-terminal stop and in-frame
bZIPc.1518_1553dup QB3fsX 159 and E309_D320dup insertion in LZ

TAD1:0.780_781dup and

WO
MUTATIONS 12318 b2iP:c.1407. 1538dup and

1625 160 and A303_L315dup and

©.1538_1528ins. L315_E318insDR Metarminal stop
13358 TAD1: c.858del and b2IP- N-terminal stop and in-frame
€.1500_150%ins KB0fsX 158 and A203_K304insF insertion in BR

TAD1: c.608del and
bZiP-c 1507 1530dub G34%X 150 and RADA K3 13duo

BR.: basic region in bZIP domain, LZ: leucine zipper in bZIP domain

Neterminal stop and in-frame

15825 dukcation in L7 and BR

Six out of nine patients had two mutations and three patients had a
single mutation. All patients were sequenced in parallel and no addition-
al mutations were detected. When we consider FLT3 and NPM1 status
we observed that 41 patients without FLT3 or NPM1 mutations showed
9 (22%) CEBPa mutations. By contrast no CEBPa mutations were detect-
ed in any of the 29 patients with FLT3 and/or NPM1 mutations. The sub-
group of patients FLT3 and NPM1 negatives with CEBPa mutated
showed a trend to a better relapse free survival than wild-type patients
(75% vs. 23%, p=0.09) at 2 years. Conclusions. Fragment analysis is a
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rapid, specific and sensitive method for CEBPa mutation screening. The
incidence of CEBPa mutations was 22 % in the group of AML with nor-
mal or intermediate karyotype and without FLT3 or NPM1 mutations.
In this group without molecular markers CEBPa mutations may estab-
lish a subgroup of patients with better prognosis.

This work was partially supported by the grants No. 06/0657 and
RD06/0020/0031 [Fondo de Investigacion Sanitaria (FIS)/Instituto de Salud
Carlos ITI, Ministry of Health (Spain)].
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MUTATIONS IN THE IRF ASSOCIATION DOMAIN OF THE
TRANSCRIPTION FACTOR GENE ICSBP MAY BE ASSOCIATED WITH
LEUKEMOGENESIS IN SHWACHMAN-DIAMOND SYNDROM

N. Otto, C. Zeidler, K. Welte, B. Schlegelberger, D. Steinemann
MHH, HANNOVER, Germany

Background. Patients with congenital bone marrow failure syndromes
(CMBF) have an increased risk for developing MDS or AML. Yet it is not
known which gene defects may induce the malignant transformation.
ICSBP (interferon-consensus site binding protein), coding for a transcrip-
tion factor of the IRF family controlling myeloid cell differentiation, is
one putative candidate gene, since ICSBP has been identified as one of
the genes most dramatically down-regulated in G-CSF-treated patients
diagnosed as CN compared to G-CSF-treated healthy controls. Aim. The
aim of our study was to investigate patients with congenital bone mar-
row failure syndromes for ICSBP mutations, deletions or methylation
defects leading to a down-regulation of ICSBP. Methods. DNA was
extracted from peripheral blood or bone marrow of 50 CBMF including
Shwachman-Diamond syndrome (SDS, 21), Fanconi anemia (FA, 6), Dia-
mond-Blackfan anemia (DBA, 10), and congenital neutropenia (CN, 13)
patients. Screening for mutations in the DNA binding domain (DBD) and
in the IRF association domain (IAD) of ICSBP was done by direct
sequencing. Furthermore, the promoter region of ICSBP was analyzed
for de novo methylation and for deletion in the chromosomal region
16q24.1 by fluorescence in situ hybridisation (FISH) using BAC. Resulss.
The substitution ¢:827 G>A leading to Arg276His was found in 3 of 21
SDS patients. These point mutation was constitutional, since they were
also present in the oral mucosa, but was not present in a control group
(>150 patients). Another substitution ¢:602 C>T; p:Ala201Val was
observed in one of ten DBA patients investigated. The known SNP
(rs61995933) was found in one of six FA patients. No alterations were
found in 13 CN patients. By means of methylation specific PCR we
found no evidence for promoter methylation in the patients diagnosed
with CBME Furthermore, no significant changes in this chromosomal
region were observed by means of FISH analysis. Conclusions. Inactiva-
tion of the transcription factor ICSBP may disturb normal hematopoi-
etic differentiation and may also play a role in triggering leukemogene-
sis in patients with congenital bone marrow failure syndromes. Interest-
ingly, one SDS patient carrying an ICSBP point mutation developed
leukemia with a complex karyotype supporting our hypothesis. Func-
tional consequences of the mutation remain to be determined.
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A NEW RELIABLE FISH METHOD FOR IDENTIFYING MULTIPLE SPECIFIC
CYTOGENETIC ABNORMALITIES IN ACUTE MYELOID LEUKEMIA

A. Valencia, J. Cervera, E. Such, E. Gamero, E. Barragan, O. Fuster,
P. Bolufer, E Moscardo, M.A. Sanz

Hospital Universitatio La Fe, VALENCIA, Spain

Background. Cytogenetics is considered the most important prognos-
tic factors in acute myeloid leukaemia (AML). However, often it fails to
completely resolve complex karyotypes and cryptic translocations. Ai.
To analyze the capability of the Chromoprobe Multiprobe AML Panel
for the detection of the most important chromosomal abnormalities in
AML and cryptic rearrangements using eight non liquid probes attached
to a glass device. Methods. We analyze 80 patients diagnosed with AML
in parallel by chromosome banding analysis and interphase FISH usin,
the panel which includes: -5/del(5q), -7/del(7q), TP53, del(20q),
PML/RARo, AML1(RUNX1)/ETO, MLL, and CBF3/MYH11 probes.
Briefly, slides were prepared pipetting 4 pL of cell suspension onto all
eight areas of the template slide. Before the hybridization, the probes
were dissolved back into solution adding 2 pL of hybridization solution
to each of the eight areas on the device. Then, the template slide was
aligned with the probe device and both were replaced in a humid cham-
berin a 37 °C water bath overnight (Figure 1A). Fluorescent signals were
analyzed using Metacyte v3.5.1 image analysis software (Metasystems
Inc., Germany) (Figure 1B). Results. Using both cytogenetics and multi-
probe FISH, we identified 7 patients (9%) with good risk cytogenetics:
four patients with inv(16), two patients with t(8;21), and one t(15;17).
Five rearrangements were detected by both methods, whereas one
inv(16) and one t(15;17) were just detected by FISH. Regarding patients
with intermediate risk cytogenetics, we found complete concordance
between both methods in all the 33 patients (41 %) with normal kary-
otype, except for the aforementioned cryptic t(15;17). Nineteen addi-
tional patients (24%) of the intermediate category had other miscella-
neous structural or numerical defects. The multiprobe AML panel was
useful in the characterization of chromosomal aberrations in 15 patients
(19%) with adverse risk cytogenetics. It showed a good correlation with
conventional karyotype in all cases except one, who had a cryptic dele-
tion of the CBFP allele and was detected only by FISH. However, FISH
was ineffective to detect aberrations in 6 cases (7.5 %) that involved chro-
mosome regions not represented in the multiprobe panel. However, the
panel helped to identify aberrations in 9 patients (11%) without
metaphases (7 cases) or with non evaluable chromosomes (2 cases): 3
MLL rearrangements, 2 monosomy 7, one of them also with del(5q),
and one inv(16). No alterations were found in the remaining 3 cases.
Conclusions. We showed the panel is a step forward in the right direction
to make FISH easier to handle. The panel identified several chromoso-
mal abnormalities within all cytogenetic risk groups and helped us to
clarify complex karyotypes. It also provided a valuable tool for cases
without or not assessable metaphases. In conclusion, the panel can be a
complementary technique for the identification of most common
rearrangements in AML, particularly in cases with poor quality or not
available metaphases. Given the importance of chromosome aberrations
for prognostication in AML, this method helps in the diagnosis and treat-
ment decision making.

This work was partially supported by the grants RD06/0020/0031 and PI
06/0657.
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ACUTE MYELOID LEUKEMIA WITH BIALLELIC CEBPA GENE MUTA-
TIONS AND NORMAL KARYOTYPE REPRESENTS A DISTINCT GENETIC
ENTITY ASSOCIATED WITH A FAVORABLE CLINICAL OUTCOME

A. Dufour,' A Dufour,” E Schneider,” K.H. Metzeler,” E. Zellmeier,?
T. Benthaus,” M.-C. Sauerland,’ T. Biichner,’ ]. Braess,” W. Hiddemann,?
S. Bohlander,* K. Spiekermann’

'Klinileum Grosshadern LNMU, MUNICH; *Labotatory for Leukenia Diagnos-
tics, Dept. of Medicine I, LMU- Grosshadern, MUNICH; *Department of
Medicine A, Hematology and Oncology, University of Miinster, MUNSTER,
Germarny

Background. Acute myeloid leukemia (AML) without chromosome
abnormalities (cytogenetically normal AML, CN-AML) represents a mol-
ecularly heterogeneous disease in which mutations in a small number of
genes have shown to define subgroups with prognostic significance.
Point mutations in the CEBPA gene occur at about 8-12% of CN-AML
patients and confer a favorable prognosis with an increased overall sur-
vival. CEBPA mutations are found as either biallelic (biCEBPA) or
monoallelic (moCEBPA). Aims.We set out to explore in a large number
of CN-AML patients whether the number of mutated alleles in CEBPA
is of prognostic relevance. Methods. We screened bone-marrow samples
of 467 CN-AML patients within the AMLCG study for the presence of
CEBPA gene mutations using a multiplex PCR-based fragment length
analysis. We identified 58 CEBPA gene mutations in 38 patients of which
20 patients had biCEBPA mutations, 18 patients had moCEBPA muta-
tions and 423 patients had wildtype (wt) CEBPA. These three subgroups
were analyzed for clinical parameters and for additional mutations in the
NPM1, FLT3 and MLL genes. Furthermore, we obtained gene expression
profiles (GEP) using oligonucleotide microarrays. Results. Only biCEBPA
patients had an improved median overall survival when compared to
patients with wtCEBPA (not reached vs. 20.4 months; p=0.018) where-
as moCEBPA and wtCEBPA patients had a similar intermediate out-
come. Interestingly, biCEBPA patients were never associated with mutat-
ed NPM1 (0 vs. 43%; p=0.000) and rarely associated with FLT3-ITD (5
vs. 23%; p=0.059), whereas moCEBPA patients had a similar frequency
of mutated NPM1 and a significantly higher association with FLT3-ITD
(44 vs. 23%; p=0.037) compared to wtCEBPA. Furthermore, biCEBPA
but not moCEBPA patients showed a high concordance to previously
identified GEP signatures of CEBPA mutant AML patients. Conclusions.
Biallelic disruption of the N and the C-terminus of CEBPA is required for
the favorable clinical outcome of CEBPA mutated patients and represents
a distinct molecular subtype with a different frequency of associated
gene mutations and a distinct GEP. These findings have major prognos-
tic impact for risk-adapted therapeutic strategies in AML.
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MENINGIOMA GENE 1 (MN1) EXPRESSION IS A SENSITIVE MARKER
FOR MINIMAL RESIDUAL DISEASE DETECTION IN ACUTE MYELOID
LEUKAEMIA

D. Cilloni,' E Arruga,' S. Carturan,' E Daraio,' G. Tramuta,' A. Coco,'
M. Fava,' E. Gottardi,' E Messa," E. Bergatto,” F. Farinazzo,”
G. Stefanuto,” E. Messa,' E Lo Coco,’ G. Saglio

'University of Turin, TURIN; *Nanogen, Advanced Diagnostics, TURIN; *Uni-
versity Tor Vergata, ROME, Italy

Background. The assessment of minimal residual disease (MRD) has
currently become a necessary strategy to better address treatment inten-
sity in human leukemias. However, so far the applicability of this strat-
egy has been limited to those leukaemia subsets characterized by genet-
ic markers amenable to sensitive detection by PCR Meningioma 1 (MN1)
gene overexpression has been reported in acute myeloid leukaemia
(AML) patients. The aim of the study was to characterize the patients
presenting MN1 overexpression and to establish the role of MN1 as a
marker for MRD detection. Methods. 158 AML patients, 30 CML patients
and 50 healthy donors were analyzed for MN1 expression by RQ-PCR.
In 20 patients bearing a fusion gene transcript (FG), we analyzed MNT1,
WTT1 and FG during follow-up and in 7 patients also NPM1 mutations
has been quantified by RQ-PCR. Results. The MN1 levels were extreme-
ly low in normal samples: median value of 136 MN1/104ABL copies in
PB (range 9-300) and 254 in BM (range 80-500) and 12,9 (range 11-19) in
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CD34" cells. By contrast, about 50% of the AML samples with normal
karyotype (NK) showed high MN1expression with a median of 5136
copies/104 ABL copies (range 852-90230) and 6780, (range 1367-15900)
in PB. All samples carrying the CBF-MYH11 FG expressed a significant-
ly higher amount of MNT1 transcript as compared to controls (#<0.0001
in both BM and PB): median 46950, (range 2149-98000) in BM and
34500, (range 1400-67999) in PB. About 50% of the samples with AML1-
ETO FG abnormally expressed MN1: median 16950, (range 3500-34000)
in BM and 3475, (range 1260-56000) in PB. Finally, the APL samples
expressed MN1 values comparable to those of healthy subjects in both
BM and PB (p=0.05 and 0.08). No association between FLT3 mutations
and MN1 was demonstrated. In contrast, MN1 is typically overex-
pressed in patients with NPM mutations. 36 out of 47 NPMc' patients
were characterized by abnormal MN1expression. We were unable to
confirm the correlation between EVI1 and MN1 expression (r= 0.06)
reported in literature. Finally, MNT1 is not expressed in CP CML (10 cas-
es) butis overexpressed during AP (n=10) and BC (n=10) (median 49100
and 62741 respectively). Finally MRD has been detected by measuring
MNT1, FG, WT1 and in 7 cases also NPM. MN1 expression always par-
alleled that of the FG. Furthermore, MN1 strictly parallels WT1. In addi-
tion, MNT1 is more sensitive than NPM1 in predicting relapse. In all the
cases MN1 rose at least two months before relapse. Conclusions. These
data show that 47 % of patients with NK are characterized by abnormal
MNT1 expression. The overexpression is typical of AML with NPMc+
and inv(16) and CML in AP and BC. MN1 could therefore represent a
marker for MRD in patients with normal karyotype and it seems to be
more sensitive than NPM1. Increased MN1 expression in BM during
follow up was always found to be predictive of an impending hemato-
logical relapse.

0048

MEASUREMENT OF MICRORNA EXPRESSION LEVELS BY
QUANTITATIVE REAL-TIME POLYMERASE CHAIN REACTION IS A
USEFUL TOOL TO PREDICT OUTCOME IN PATIENTS WITH B CELL
CHRONIC LYMPHOCYTIC LEUKAEMIA

AH. Schuh, E. Ballabio, S. Gooding, O. Dyar, M. Jones, C. Lawrie
University of Oxford, OXFORD, United Kingdom

Background. B-cell chronic lymphocytic leukaemia (B-CLL) is the most
common form of adult Jeukaemia in the Western World. FISH abnormal-
ities, differential expression of cell surface markers and IgH mutation sta-
tus have been validated as useful prognostic markers. Besides, differ-
ences in mictoRNA (miR) expression patterns have been proposed as
novel prognostic markers in B-CLL largely on the basis of miR expres-
sion arrays. Aim. However, arrays are not practical for routine diagnosis
and therefore we tested these data by quantitative real-time polymerase
chain reaction (QRT-PCR) and correlated it with clinical and biological
outcome measures. Methods. We performed fluorescent in situ
hybridization (FISH) and IgH mutation analysis on enriched B-CLL
peripheral blood samples (>80% CD19*;CD5") from 79 clinically anno-
tated patients collected at our institution. FISH results were confirmed
by comparative genomic hybridization (aCGH). Next, samples and nor-
mal CD19 positive B-cell controls were subjected to gqRT-PCR for miRs-
155, 2283, 154, 16, 29¢, 150, 34a and 21. Results were correlated to clin-
ical and biological features. Results. To date, the data show that miR-155,
miR-150 and miR-29c are significantly over-expressed in samples from
patients with B-CLL compared to normal controls. In contrast, miR-223
expression is down-regulated. Interestingly, miR-15a and 16 expression
levels are not significantly different in del13q14.1 vs non-del 13q14.1
subsets. We are currently comparing miR-15a and 16 expression levels
to CGH analysis of the 13q14.1 locus. In accordance to previous stud-
ies, MiR-223 under-expression is associated with unmutated IgH locus
whereas miR-155 over-expression is predictive of advanced stage dis-
ease. Conclusions. Taken together, we demonstrate that miR expression
levels measured by qRT-PCR correlate with biological and clinical fea-
tures of the disease and warrant further validation as potetially useful
prognostic markers within large clinical trials.

This work was supported by the Oxford Partnership Comprehensive Bio-
medical Research Centre with funding from the Department of Health's NIHR
Biomedical Research Centres funding scheme. The views expressed in this pub-
lication are those of the authors and not necessarily those of the Department of
Health.
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STANDARDIZATION OF MINIMAL RESIDUAL DISEASE FOR MINOR-BCR-
ABL TRANSCRIPTS IN PH+ALL: A EUROPEAN APPROACH OF THE
EWALL AND ESG-MIRD-ALL CONSORTIA
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PAULO, Brazil

Background. The level of mininmal residual disease is increasingly
being recognized as an important prognostic parameter in a number of
hematologic diseases and is used to guide therapy in adult and childhood
acute lymphoblastic leukaemia. Reverse-transcription real-time quanti-
tative PCR (rtPCR) for quantification of BCR-ABL mRNA transcripts in
peripheral blood and bone marrow is employed routinely during treat-
ment of patients with Philadelphia chromosome positive chronic
myeloid leukaemia (CML) or acute lymphoblastic leukaemia (Ph+ALL).
However, laboratories may differ substantially in their methodology
and analysis strategy, making interpretation and comparison of results
difficult or impossible. As a consequence, recommendations for the har-
monization of RQ-PCR for BCR-ABL have been established for the
p210bcr-abl transcript characteristic of CML. In case of Ph* ALL and the
p190bcr-abl transcript, neither the interlaboratory variability nor the
optimal approach for standardisation and/or harmonisation of RQ-PCR
for m-BCR-ABL have been established. Therefore, it was the aim of this
collaborative European study to assess the variability of m-BCR-ABL
detection between numerous well established laboratories involved in
diagnosis and MRD monitoring of adult and pediatric patients with Ph*
ALL. We here report the results of the first m-BCR-ABL laboratory con-
trol rounds involving 21 participating laboratories from the EWALL and
the ESG-MRD-ALL. Aims.As a first step towards standardization of m-
BCR-ABL detection, the first two laboratory control rounds focused on
a comparative analysis of the variability of RNA-extraction and of real-
time PCR, the sensitivity of real-time PCR, the proportion of false pos-
itive/negative results. Methods. Serial dilutions of the BCR-ABL positive
cell line Sup B15 in the BCR-ABL negative cell line Nalm 6 were prepared
to yield dilutions 0f 10%, 2 %, 1 %, 0.1 %, 0.01%, 0.001%. Nalm 6 cells
alone served as a negative control. The total amount of cell preparation
was 5x10E+06 cells stabilized in 2 mL of TRIZOL and frozen at -20°C
until shipment. For lab round one, participants were asked to perform
RNA-extraction, cDNA-synthesis, and BCR-ABL/ABL measurement in
three different experiments. In lab round 2, cDNA was sent out central-
ly and only the quantitative PCR were to be performed. Results. The
median measured RNA-amount ranged from 0,07-2,65 (median 0,5
pg/pl), resulting in abl copy numbers ranging from 1.03E+03 to
1.93E+06 (median 1.05 E+05). 20 of 21 participating laboratories detect-
ed BCR-ABL in the low-level sample 0.01%. 12 of 20 evaluable partici-
pating laboratories failed to detect the 0.001%. For lab round 2, only 4
of 14 evaluable laboratories to date failed to detect the 0.001%. 3 labo-
ratories detected the negative control as positive in lab round 1, none of
the 14 evaluable laboratories detected the negative control as positive in
lab round 2. Summary. Initiation of laboratory control rounds and begin-
ning implementation of standardized methodology resulted in improved
variability and lower frequency of false-positive results in the second
quality control round. Despite these improvements, further standardis-
ation of methodology is needed to improve results of m-BCR-ABL quan-
tification to ensure comparability of MRD analysis between laborato-
ries and clinical trials at the European level.
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JAK2 V617 ALLELE BURDEN AND THROMBOSIS IN PATIENTS WITH
POLYCYTHEMIA VERA AND ESSENTIAL THROMBOCYTHEMIA
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The V617F mutation of the JAK2 gene is frequently detected in
patients with Myeloproliferative Neoplasms (IMPN) and it seems to be
directly implicated in the pathogenesis of these diseases. It is found in
virtually all the patients with Polycythemia Vera (PV) and about half the
patients with Essential Thrombocythemia (ET) or Idiopathic Myelofibro-
sis (IM). Given the increased incidence of thrombotic episodes in these
patients, research has been made on the possible correlation of the V617F
mutation to the development of thrombosis with contradicting results.
In the present study we examined the possible correlation of the JAK2
V617F allele burden with the development of thrombosis in patients
with PV and ET. Furthermore, patients were tested for the presence of
the most common hereditary risk factors for thrombosis (HRFT): the
G1691A mutation of Factor V (FV Leiden), the G20210A mutation of Fac-
tor II (FII) and the homozygosity C677T of the MTHEFR gene, with the
intention of investigating possible synergic action between the presence
of V617F mutation and the HRFT in developing thrombosis in patients
with MPN. We studied 58 patients with ET and 41 patients with PV.
Diagnosis was based on the WHO criteria. We identified the JAK2 V617F
mutation by using DNA PCR followed by digestion of PCR product
with BsaXI restriction enzyme and quantified the JAK2 V617F muta-
tional load with quantitative Real time DNA PCR. The result was
expressed as a percentage of mutated to mutated plus non-mutated JAK2
copies. The patients that carried more than 50% copies were considered
of being homozygous for the mutation. The mutations of FV, FII and
MTHER were determined using allele-specific PCR. Seventy patients
were found positive for JAK2 V617F mutation [39/41 (95.1%) with PV
and 31/58 (53.4%) with ET]. Quantitative real time PCR was performed
in 67/70 JAK2 V617F" patients. Overall, 28/67 patients carried homozy-
gous clones (26/38 with PV and 2/29 with ET). Three of 87 patients with
available data carried the G1691A mutation of FV, 4/87 the G20210A
mutation of FIl and 11/87 were homozygous for the C677T mutation of
the MTHEFR gene. In 14/87 patients we observed coexistence of JAK2
V617F mutation with one HRFT. 24/99 patients developed a thrombot-
ic episode. Correlation of the frequency of thrombotic episodes with
presence of: (i) JAK2 V617F mutation (if) homozygous JAK2V617F clones
and (iii) HRFT, showed an important increase in thrombotic episodes
only in the concomitant presence of JAK2 positivity and one HRFT (5/14,
36%). Adversely, the presence of V617F on its own does not seem to
increase the chance of thrombotic episodes. Conclusively, this study
indicates the synergic role of the V617F mutation of the JAK2 gene with
the HRFT on the development of thrombosis, bringing up the need of
determining HRFTs in JAK2® patients with MPNs. However, the
increased frequency of thrombosis in patients with MPNs independent
of the presence of JAK2 mutation, imposes the quest for additional pre-
disposing factors that lead to the high frequency of thrombosis in these
patients.
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MONOCLONALITY TESTING USING PYROSEQUENCING
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Background. In medicine, and in particular in hematology, clonality
studies have been used to establish the single origin of tumors and to dif-
ferentiate nonmalignant from malignant states. X-chromosome inactiva-
tion based assays exploit the fact that during female embryonic devel-
opment most of the genes of one X-chromosme are inactivated in each
cell. The subsequent progeny of each cell maintains the same inactivat-
ed genes, resulting in a mosaic of cells expressing genes from one X-
chromosome or the other. On the contrary, in a malignant clonal popu-
lation genes from the same X-chromosome are inactivated. Current
assays are technically laborious and demanding, and not suited for high
throughput analysis. Aims. In this study we describe a phenotypic clon-
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ality test based on pyrosequencing of single nucleotide polymorphisms
(SNPs), present in mRNAs transcribed from the active X-chromosome.
Methods. Eight single nucleotide polymorphisms (SNPs) from eight dif-
ferent X-chromosomal genes (MPP1, GK, CFE, EBP, PIGA, SPRY3,
SUV39H1, CHST7) were chosen, localized in regions of the X-chromo-
some with a stable inactivation pattern and with detectable expression
in hematopoietic cells. DNA and RNA were extracted from peripheral
blood of 69 normal female blood donors (19 to 75 years old). Previous
to RNA extraction blood cells were separated into mononuclear (lym-
phocytes and monocytes) and polynuclear (granulocytes) fractions, using
dextran and Ficoll gradients. Purity of cell fractions was confirmed by
flow cytometry. Pyrosequencing reactions for each SNP were set up in
triplicates and analysed on a Pyrosequencer 96MA machine (Qiagen). For
each blood donor, analyses were performed for DNA and the two RNA
fractions, with primers specific for the eight chosen SNPs. Pathologic
samples (peripheral blood or bone marrow) were also obtained from
twelve patients with various suspected myeloproliferative and
myelodysplastic syndromes, with histiocytosis, PNH or with AML.
Results. Analysis of DNA samples allowed to establish for each SNP the
frequency for informative heterozygosity, which varied from 34% (for
SPRY3) to 60% (for PIGA), according to the SNP studied. For 67/69 blood
donors 2 1 SNP gave informative results (mean: 3 to 4 SNPs). For MPP1,
CFP, EBP, PIGA, SPRY3, and SUV39H1, levels of heterozygosity were dis-
tributed around 50 %, as expected for non-skewed X-inactivation. The
SNPs GK and CHST7 showed a different distribution, with skewed as
frequent as non-skewed samples. Interestingly, skewed expression of
GK and CHST7 were found in 6 blood donors, in which the other SNPs
showed a normal distribution. These results argue for extensive vari-
ability in X-linked gene expression or inactivation, depending on the
gene studied. Using combinations of informative SNPs and comparing
X-inactivation between different cell lineages, we were able to confirm
clonality in some of the patients studied. Data on these patients is still
under study and will be presented. Conclusions. Pyrosequencing of a com-
bination of different SNPs is a highly precise method for the distinction
between clonal and non-clonal cell populations. Comparisons between
patterns of inactivation in different cell lineages of the same patient are
needed to correctly interpret inactivation patterns in hematologic dis-
eases.
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COOPERATING MUTATIONS OF RECEPTOR TYROSINE
KINASES/JAK2/RAS SIGNALING PATHWAYS IN DE NOVO AML WITH
MLL TRANSLOCATIONS AT DIAGNOSIS AND RELAPSE
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Background. MLL gene located at 11¢23 is fused to a variety of partner
genes through chromosomal translocations in acute leukemia. Two-hit
model of leukemogenesis has been proposed for acute myeloid leukemia
(AML). MLL translocation (MLL-T) is considered a class Il mutation. The
occurrence of cooperation of class I mutations in AML with MLL-T is not
clear. Aims. We sought (1) to determine the frequencies of collaboration
of class I mutations involving receptor tyrosine kinases (RTK)/JAK2/Ras
signaling pathways in de novo AML patients with MLL-T at diagnosis and
to assess their prognostic impact, (2) to analyze the mutation status and
pattern changes at relapse to determine the roles of cooperating muta-
tions in relapse. Patients and methods. Sixty-five patients had de novo AML
with MLL-T which was detected by cytogenetic, Southern blot or FISH
analyses at initial diagnosis. RT-PCR was used to detect common MLL
fusion transcripts. cDNA panhandle PCR was used to identify the rare
MLL partner genes. MLL fusion partners included 19 AF9, 12 AF10, 11
AF6, 10 ELL, 3 ENL, 2 AF4 and one each for CBL, LARG, LCX, MSEF, and
SEPT. Mutational analyses were performed on bone marrow samples at
diagnosis, complete remission, and relapse by DNA/cDNA PCR with
GeneScan analysis for FLT3/ITD, PCR-RELP followed by direct sequenc-
ing for FLT3/TKD, DNA/cDNA-PCR with direct sequencing for c¢-KIT,
c-EMS, N-Ras, K-Ras or PTPN11, and allele-specific PCR for JAK2V617E
Results. At diagnosis, FLT3-ITD mutations were detected in 3 and FLT3-
TKD in 8; ¢-KIT mutation in 1, c-EMS in 3, N-Ras in 8, K-Ras in 12, and
PTPN11 mutations in 4; none had JAK2V617E All the mutations detect-
ed at diagnosis were not present in the complete remission samples,
indicating these mutations were leukemia-specific. Together, cooperat-
ing mutations involving RTK/ JAK2/ Ras pathways occurred in 55%
(86/65) of de novo AML patients with MLL-T. Three patients had two
class I mutations (2 FLT3-TKD plus N-Ras, 1 FLT3-TKD plus K-Ras muta-
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tions). Twenty of 23 patients who relapsed had relapse samples avail-
able for comparative analysis. Three patients retained the same N-Ras
mutations at relapse whereas one with Gly12Asp changed to Gly12Cys
at relapse. Two relapsed with identical K-Ras mutations, one gained and
another one lost K-Ras mutation. All 3 patients who harbored FLT3-
TKD mutations at diagnosis lost the mutations at relapse. Another one
lost PTPN11 mutation at relapse. All the 5 treated patients carrying FLT3-
ITD, c-EMS or ¢-KIT mutations at diagnosis had an overall survival and
event-free survival of less than 6 months. Conclusions. Our results
showed that more than half of AML patients with MLL-T carried muta-
tions involving RTK/JAK2/RAS pathways at diagnosis and FLT3-TKD,
K-Ras or PTPN11 mutations might lose in relapse. AML patients with
MLL-T harboring RTK mutations had a poor outcome.

Supported by grants: NHRI-EX96-9434S], NSC95-2314-B-195-002,
NSC97-2314-B-182-011-MYS3.
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PROGNOSTIC SIGNIFICANCE OF TELOMERE LENGTH, MOLECULAR
CYTOGENETIC FINDINGS AND IMMUNOPHENOTYPIC FEATURES IN
PATIENTS WITH B-CHRONIC LYMPHOCYTIC LEUKEMIA

]. Brezinova,' S. Vcelikova,' A. Berkova,’ Z. Zemanova,’ I. Izakova,'
I. Sarova,' H. Cechova,']. Tajtlova,” L. Grosova,’ L. Lizcova,’

E. Malinova,” M. Zemanova,” E. Cmunt,’ ]. Karban,”]. Schwarz,

K. Michalova'

'Institute of Hematology and Blood Transfusion, PRAGUE; *General Teaching
Hospital and 1st Faculty of Medicine, Charles University, PRAGUE, Czech
Republic

Background. The clinical course of patients with B-chronic lymphocyt-
ic leukemia (B-CLL) is highly variable. Therefore, several indicators relat-
ed to the genetics and biology of B-CLL are increasingly used for prog-
nosis and treatment response prediction. Recently, some evidences sug-
gest that short telomeres are associated with poor outcome and telom-
ere restriction fragment length (TRF-L) might be of predictive signifi-
cance. Aims. The aim of this study was to evaluate telomere restriction
fragment length in a cohort of patients with B-CLL and to correlate these
findings with interphase FISH (I-FISH) analyses of chromosomal aber-
rations, telomerase activity, IgVH mutational status and ZAP-70 and
CD38 expression. Methods. During years 2007-2008, peripheral blood
samples of 77 patients with B-CLL (40 male, 37 female, mean age 67)
were analyzed. 21 patients were studied at time of diagnosis and 66
patients were examined at follow-up (45 untreated, 11 after treatment).
I-FISH analyses were performed using DNA probes: 1) CLL Probe pan-
el for regions 17p13.1 (gene p53), 11q22.3 (gene ATM), 13q14.3, 13q34
and 12p11.1-q11; 2) LSIIGH (14¢32) Break probe for detection of 14g32
aberrations. Telomere length - TRF index in kilobases (kbp) was deter-
mined by Terminal Repeat Fragment (TRF) method using Telo TAGGG
Telomere Length Assay kit. The cases with TRF shorter than 6.7 kbp
(mean TRF from 18 age matched healthy individuals, median=61 years)
were considered as cases with reduced telomeres. Telomerase activity
was detected using TeloTAGGG Telomerase PCR ELISAPLUS kit. ZAP-
70 expression analysis was performed by flow cytometry, PCR “touch
down” methodology was used for mutational analyses of IgVH genes.
Results. Patients were grouped according to molecular cytogenetic find-
ings as follows: good prognosis (del 13q14 as a sole aberration) - 32
patients; standard prognosis (normal findings, +12 and/or combination
of monoalelic and bialelic deletion 13q14) - 40 patients; poor prognosis
(deletion of ATM and/or p53 genes) - 5 patients. IgVH mutational sta-
tus was analyzed in 74 patients - in 48 mutated, in 20 unmutated IgVH
status was proved, in 6 patients the germline IgVH genes were not iden-
tified. 28 of 72 patients were ZAP-70 positive and CD38 positivity was
detected in 18 out of 76 examined patients. High heterogeneity in telom-
ere length was observed in a range of 3.50 kbp - 15.5 kbp (median 6.1
kbp), reduced telomeres were proved in 48 patients. A correlation
between TRF-L and IgVH mutational status was confirmed whereas
IgVH mutated patients showed long and IgVH unmutated short telom-
eres (p=0.001). Detailed results of TRF-L analyses in comparison with
other prognostic features will be presented. Conclusions. Finding new
prognostic markers in early stage of B-CLL is a subject of intensive
research. We confirmed that TRE-L analyses have predictive value and
can contribute to prognostication in B-CLL patients.

This work was supported by grants I[GA MZCR NR 9244-3, MZO
VFEN2005, MISM 0021620808, LC535.
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B-CELL LYMPHOPROLIFERATIVE DISORDERS WITH T(11;14)(Q13;Q32)
OR T(14;18)(Q32;Q21) SHOW VARIATIONS IN THE PATTERN OF
ADDITIONAL CYTOGENETIC ABERRATIONS, GENE EXPRESSION
PROFILE AND ANTIGEN EXPRESSION

E Dicker, L. Reind], S. Schnittger, T. Haferlach, W. Kern, C. Haferlach
MLL Munich Leukemia Laboratory, MUNICH, Germany

Background. The t(11;14)(q13;q32) is considered a marker of mantle cell
lymphoma (MCL), while the t(14;18)(q32,q21) is associated with follic-
ular lymphoma. Both translocations have also been reported in other B-
cell malignancies, including chronic lymphocytic leukemia (CLL). Aims
and Methods. We evaluated immunophenotypic as well as genetic char-
acteristics occurring in association with t(11;14) and t(14;18) in order to
define specific entities. 51 B-cell lymphoproliferative cases with t(11;14)
and 26 with t(14;18) were studied by chromosome banding, FISH,
immunophenotyping and gene expression analyses (HG-U133+ 2.0,
Affymetrix). Results. Based on immunophenotyping 13 of 26 t(14;18)+
cases were classified as NHL and 13 cases as CLL (9 CLL, 4 CLL/PL). The
mean number of cytogenetic aberrations in addition to t(14;18) was 1.1
in CLL cases and 4.2 in NHL cases (=0.016). A complex karyotype (=3
aberrations in addition to t(14;18)) was identified in 9 of 13 B-NHL cas-
es (69.2%), however, in none of the 13 CLL cases (=0.0002). In CLL the
only additional recurring aberrations were +12 (n=7) and -13q (n=5).
Additional aberrations in B-NHL cases were +1q (n=3), -4q (n=2), -6q
(n=5), +7 (n=3), +12 (n=4), -15q (n=2), +der(18)t(14;18) (n=2), +21 (n=2),
+22 (n=2), and +X (n=2). Notably, deletion 13q was not detectable in
t(14;18)+ B-NHL. Two antigens were significantly higher expressed in
t(14;18)+ B-NHL: CD10 (mean positivity (mp) 34.9% vs. 1.7 %, p=0.000),
and CD38 (60.9% vs. 29.8%, p=0.014), whereas 3 antigens were signif-
icantly lower: CD11c (38.6% vs. 14.5%, p=0.005), CD23 (66.6% vs.
24.0%, p=0.001), and CD5 (80.8% vs. 29.5%, p<0.001). Gene expression
analysis identified 28 significantly differentially expressed genes. In cas-
es with t(11;14)+ 39 of 51 cases were classified as NHL and 12 were clas-
sified as CLL (3 CLL, 9 CLL/PL). The mean number of aberrations in
addition to t(11;14) were 2.1 in CLL and 5.8 in NHL cases (p=0.011).
Whereas 26 of 39 NHL cases (67 %) revealed a complex karyotype, only
3 of the 12 CLL cases (25%) did (»=0.011). In CLL the only additional
recurring aberrations were +3q (n=3), +12p (n=2), -13q (n=2), +15q (n=2),
-17p (n=4) and in NHL (observed in at least 5 cases): -1p (n=8), +3q
(n=20), -6q (n=5), -8p (n=11), +8q (n=12), -9p (n=B), -9 (n=8), +11q
(n=8), -11q (n=9), -13q (n=11), +13q (n=8), +15q (n=5), and -17p (n=13).
CD23 was significantly higher in t(11;14)+ CLL as compared to t(11;14)+
B-NHL: (mp 48.8% vs. 20.8%, p=0.0001). CD22 was significantly high-
er expressed in t(11;14)+ B-NHL (mp 72.3% vs. 56.9%, p=0.036). How-
ever, gene expression profiling did not identify significant statistical dif-
ferences in gene expression. Summary. t(14;18)+ CLL were characterized
by a low number of chromosome aberrations and a higher expression
of CD11c, CD23, and CD?J. In contrast, t(14;18)+ NHL frequently
demonstrated a complex karyotype and a higher expression of CD10
and CD38. Differences in gene expression were observed. Although,
t(11;14)+ CLL were characterized by a lower number of additional chro-
mosome aberrations as compared to t(11;14)+ NHL and a higher expres-
sion of CD23 and a lower expression of CD22, no global differences in
the gene expression profile were identified.

0055

ASSOCIATION OF INTERPHASE FLUORESCENCE IN SITU
HYBRIDIZATION RESPONSE CRITERIA WITH CONVENTIONAL
METAPHASE CYTOGENETICS IN CML PATIENTS ON THERAPY

T. Schenk,' M.C. Miiller,' A. Fabarius,' P. Erben,' H. Daikeler,' T. Ernst,’
A. Hochhaus,' C. Haferlach?

'Universitaetsmedizin Mannheim, MANNHEIM; *MLL, Munich Leukemia
Laboratory, MUNICH, Germany

Background. The Philadelphia (Ph) chromosome and its molecular
equivalent, the BCR-ABL fusion gene, represent the pathogenetic cause
and a useful target for detection and follow up monitoring of chronic
myeloid leukemia (CML). Cytogenetic analysis of bone marrow
metaphases (Cy) has been established as the standard method. In con-
trast, interphase fluorescence in situ hybridization (IP-FISH) has been
increasingly applied in many studies due to recent optimization of the
technique but is not represented in current treatment guidelines. The aim
of our study was to define IP-FISH response criteria which correspond
best with complete and major cytogenetic responses. Methods. In order
to quantitatively compare results of both methods 1,750 bone marrow



samples from 748 CML patients at different stages of CML were ana-
lyzed in parallel with Cy and IP-FISH. 5 patients with known Ph nega-
tive/BCR-ABL positive CML were excluded and not considered for
analysis. These patients can be monitored by BCR-ABL FISH on
metaphases or interphase nuclei only as conventional cytogenetics is
not informative. 643 patients in chronic phase were analyzed during
treatment with an imatinib based therapy, ten patients received interfer-
on o, (IFN). 74 patients at different stages of the disease received a ther-
apy with second generation tyrosine kinase inhibitors: nilotinib, n=18
(chronic phase n=13, accelerated phase n=2, blast crisis n=3); dasatinib,
n=>56 (chronic phase n=41, accelerated phase n=4, blast crisis n=11). 21
patients received no therapy or the therapy was not evaluable. The cor-
relation between Ph positive metaphases and the proportion of FISH
positive interphase cells was determined by using the Spearman’s rank
correlation coefficient. The chi-square test was used to compare IP-FISH
and Cy data. We calculated probability levels for different threshold val-
ues of IP-FISH response groups using the minimum p-value approach.
The optimally separating threshold value was chosen as cut-off point.
Results. Cy and IP-FISH data showed a good correlation (r=0.87;
p<0.0001). The following cut-off values were defined: <30% interphase
positive cells by FISH was found to correspond best with major cytoge-
netic response (MCyR; <35% Ph' metaphases by Cy); <6% interphase
positive cells by FISH revealed to be concordant with complete cytoge-
netic response (CCyR; 0% Ph'" metaphases; Table 1). 96.2% of samples
with <80% IP-FISH positive cells had a major cytogenetic response. Of
1,163 samples in CCyR, 99.3% showed a percentage of <6% IP-FISH
positive cells. 82 of 1,163 samples (7.0%) with 0% Ph* metaphases by
Cy were IP-FISH positive (median 3%, range 1-21% positive interphas-
es). IP-FISH showed false negative results in 10 of 1,090 samples (0.92 %)
with a median of 8% Ph* metaphases (range 4-40%). In conclusion, IP-
FISH data are comparable with metaphase cytogenetics but the cut-off
points differ. The prognostic value of IP-FISH data should be analyzed
in prospective controlled studies.

Table 1.

FISH positive interphases

0-30% =>30%
MCyR (0-35% Ph+ metaphases) n=1,331 n=8
no MCyR (=35% Ph+ metaphases) n=52 n=358

FISH positive interphases

6% =6%
CCyR (0% Ph+ metaphases) n=1,155 n=8
no CCyR (0% Ph+ metaphases) n=88 n=499
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FREQUENT MONITORING OF WILMS' TUMOR GENE EXPRESSION
LEVELS IN PERIPHERAL BLOOD FOR EARLY DIAGNOSIS OF ACUTE
LEUKEMIA RELAPSE AFTER ALLOGENEIC STEM CELL TRANSPLANTATION

H. Tamaki,' R. Kato,” K. Ikegame,” T. Fujioka,” Y. Taniguchi,’
S. Yoshihara,” K. Kaida,' T. Inoue,' H. Ogawa'

'Hyogo College of Medicine, NISHINOMIYA CITY; *Osaka University Grad-
uate School of Medicine, SUITA CITY, Japan

Background. Wilms’ tumor gene WT1 expression levels have been
extensively studied using bone marrow (BM) as the most common
source for assessment of minimal residual disease (MRD) in acute
leukemia. Aims. We examine whether peripheral blood (PB) is available
as an alternative source for MRD assessment or not. Methods. Between
April 1994 and December 2001, 44 transplants for 41 patients with acute
leukemia were performed with BM or peripheral blood stem cells at
Osaka University Hospital. We obtained PB samples once every one to
three weeks from day 20-400 after transplant. WT1 expression levels in
PB were measured by real-time reverse-transcription polymerase chain
reaction methods The WT1 expression level in K562 cells was defined
as 1.0 and serial dilutions of K562 cDNA were used for construction of
standard curves. Results. As a background level in PB, we defined WT1
levels of less than 2x10™, based on the expression in samples of 24
healthy volunteers and leukemia-specific chimeric-gene-negative sam-

Berlin, Germany, June 4 — 7, 2009

ples from 4 patients who had the minor ber-abl or AML1-MTG8
chimeric gene. If WT1 levels increased to 2.0x10™ or more, we would
obtain PB samples once or twice per week until WT1 levels decreased
to less than 2.0x10™ or patients relapsed. Of 33 patients who are in CR,
18 are alive at a median follow-up of 2117 days (range, 909-3709 days),
15 died of transplant-related mortality at a median follow-up of 332 days
(range, 52-551 days). In 324 of 352 PB samples (92.0%) obtained from
33 patients who are in CR, WT1 levels distributed less than 2.0x10™. In
only 28 of 352 PB samples (8.0%), WTT1 levels ranged from 2.0x10" to
2.0x107, but returned ultimately within the background level (<2.0x107).
On the other hand, hematologic relapse ultimately occurred on 11 trans-
plants at a median time to relapse of 157 days (range, 43-535). In PB
samples within 120 days before relapse of 9 transplants, WT1 levels
increased over the background level at a median of day -41 (range, -106
to -14), and then increased to more than 2.0x107 at least once before
relapse. In the remaining 2 transplants, WT1 levels of more than 2.0x10°
were observed only at the time of relapse, although WT1 levels showed
1.4x107° and 7.6x10~ over the background level, on day -7 and -21 before
relapse, respectively. Furthermore, based on kinetics of WT1 levels pri-
or to relapse, we found the following two relapse patterns: a rapid
increase in a doubling time of less than 7 days, and a slow increase in
that of 7 days or more. Conclusions. WT1 levels in PB of more than
2.0x10" suggested the presence of MRD after transplants. Patients with
WTT1 levels in PB of more than 2.0x107 ultimately relapsed, and thus we
need frequent monitoring of WT1 levels in PB until they decrease to the
background level. In particular, for early detection of impending relapse
with a rapid increase in a doubling time of less than 7 days, we need
blood sampling for WT1 assessment once or twice weekly.

0057
DNA METHYLATION PROFILES OF DIFFERENT LYMPHOID MALIGNANCIES

C. Stanganelli, C. Chena, I. Slavutsky
Academia Nacional de Medicina de Buenos Aires, BUENOS AIRES, Argentina

Background. There is increasing evidence that, in addition to genetic
aberrations, epigenetic processes play a major role in carcinogenesis. Par-
ticularly, aberrant methylation of promoter CpG islands is known to be
a major inactivation mechanism of tumor-related genes. Studies in dif-
ferent tumor types suggest that specific tumors may have their own dis-
tinct patterns of methylation. Aims. To compare the methylation profile
of tumor suppressor genes (TSG) in multiple myeloma (MM), chronic
lymphocytic leukemia (CLL) and mantle cell lymphoma (MCL) patients.
Methods. We have evaluated the methylation status of p15INK4b,
p16INK4a, p14ARE SOCS-1, p27KIP1, RASSF1A and p73 (TAp73 iso-
form) TSG genes in newly diagnosis patients with CLL, MM and MCL.
Forty-four CLL patients (23 males; median age: 65 years); 44 MM (21
males; mean age: 67 years) and 6 MCL (2 males; median age: 61 years)
were analyzed. All patients gave informed consent and the study was
approved by the local Ethics Commiittee. Peripheral blood (PB) samples
from 10 normal individuals and CpGenome Universal Methylated DNA
(Chemicon International) were used as negative and positive controls,
respectively. DNA was extracted from bone marrow cells (BM) of MM
patients, PB of LLC patients and controls and BM or lymph nodes of
MCL using phenol/chloroform method. Methylation status was per-
formed using Methylation Specific PCR technique and DNA sequencing.
The methylation index (MI; ratio between the number of genes methy-
lated and the number of genes analyzed) was also calculated. Results. All
pathologies showed TP73 and pl15INK4bgenes methylated. TP73
showed similar percentages in both CLL and MCL (70% and 67 %,
respectively) and a lower frequency in MM (45%). The frequencies of
p15INK4b were: 67 % for MCL, 32% for MM and 16% for CLL. SOCS-
1 and p14ARFgenes methylation were more frequent in MCL (83 % and
100%) than MM (52% and 29% of cases, respectively) and, both genes
lacked methylation in CLL patients. Low frequencies were observed for
p16INK4a (4%, 7% and 0%) and RASSF1A genes (0%, 2% and 0%) for
CLL, MM and MCL, respectively. All patients lacked methylation at
p27KIP1 gene. None of the target genes were methylated in normal sam-
ples. Our MSP results were confirmed by sequencing analysis. In LLC the
MI ranged from 0 to 0.29, with a median de 0.14, corresponding to one
gene/sample. In MM the MI ranged from 0 to 0.71, with a median de
0.28, corresponding to two gene/sample while in MCL the median MI
was 0.43 (range: 0.29-0.57), corresponding to three genes/sample. Con-
clusions. Highest frequencies of methylation for MCL and lowest levels
for CLL were observed. CLL had a strong association with TP73 methy-
lation. The perturbation of cytokine signalling via silencing of SOCS-1
gene seems to be important in both MCL and MM. The comparison of
the profiles of this three tumor types showed important similarities and
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differences, suggesting individual patterns of methylation. These results
indicate that epigenetics would have a different value in the pathogen-
esis of these entities.
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TET2 DELETION IS A COMMON DENOMINATOR IN HAEMATOLOGICAL
PATHOLOGIES WITH 4Q24 REARRANGEMENTS

R. La Starza,' E. Varasano,’ B. Crescenzi,’ G. Barba,” N. Testoni,’
V. Gianfelici,' V. Pierini,” C. Baldazzi,® V. Nofrini,* A Pierini,> T. Zei,?
M.E Martelli,? C. Mecucci®

'University of Perugia, PERUGIA; *Hematology, University of Perugia, PERU-
GIA; “Istituto Seragnoli, BOLOGNA; “Hematology, University La Sapienza,
ROMIE, Italy

Background. Chromosome deletions, the most frequent copy number
changes in MDS and AML, produce diverse molecular events, such as
gene fusion, loss of microRNA, and tumour suppressor gene inactivation
or haploinsufficiency, most of which remain to be characterized. Aims.
To characterise the 4q rearrangement in 9 patients with haematological
diseases. Methods. G-banded metaphases were karyotyped according to
ISCN (1995). To study del(4q), fluorescence in situ hybridization (FISH)
was performed with 22 DNA clones mapping from 4q21 to 4q26. Patient
materials included bone marrow, peripheral blood (PB) cultured with
PHA, CD3* PB lymphocytes, and buccal mucosa cells at diagnosis and
during disease evolution. FICTION studies (Fluorescence immunophe-
notyping and interphase cytogenetics as a tool for the investigation of
neoplasms) used clone RP11-16G16 labelled in green (Spectrum green,
Vysis) combined with anti-CD34, -CD133, -CD13, -CD33, -CD14, -
CD19, -CD20, -CD7, and-CD3 antibodies labelled in red (CY3, Jackson-
Immunoresearch/ListarFISH, Milano, Italy). Exon 6 TET2 mutations
were analysed by DHPLC and direct sequencing using the following
primers: TET2_EX6FOR &5- CTTATCTGCTGCAAGTACC-3" and
TET2_EX6REV 5’- CACGCTGAACTCTCTTCCTT-3". Results. We col-
lected 2 cases of CMML and 1 of AML with interstitial 4q deletions and
6 with translocations (1 severe transient pancytopenia; 1 persistent ther-
apy-related leucopenia without bone marrow dysplasia; 1 CMML, 3
AML). FISH analysis identified a 4q deletion at the translocation break-
point in all 6 cases and identified a common deleted region of about
75Kkb at band 4q24, corresponding to clone RP11-16G16, despite of vary-
ing deletion sizes. The common deleted region contains only TET2, a
putative tumour suppressor gene. In the patient with severe transient

ancytopenia constitutional karyotype suggested mosaicism, confirmed
by FISH which detected del(4)(q24)/TET2 on PB, CD3* lymphocytes
and cells from buccal mucosa. In 1 patient with AML FICTION demon-
strated CD34* cells as well as myeloid, T- and B-cell lymphoid lineages
carried del(4)(q24). Wild-type TET2 exon 6 was found in 7/9 cases. Addi-
tional karyotype or cryptic changes were found in 5/9 cases, del(5q) was
present in four. Summary and Conclusion. In benign and malignant haema-
tological pathologies we demonstrated for the first time that: del(4)(q24)
involves TET2, a member of a well-conserved protein family with
unknown functions, often at the 4q24 translocation breakpoint; no con-
comitant second allele mutations at TET2 exon 6 were present;
del(4)(q24)/TET2 targets CD34" haematopoietic cells in AML. As it
occurred as a germline event in the patient with transient pancytopenia
who has not developed haematological malignancies it remains to be
determined whether and how it plays a causative role in disease patho-

enesis.
8 RLS, EV, BC, shared authorship. Supported by: Fondazione Cassa di
Risparmio di Perugia, Italy
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COMBINATION OF FT-CGH AND LM-PCR ALLOWS MOLECULAR CHAR-
ACTERIZATION OF CHROMOSOMAL ALTERATIONS IN T-ALL CASES

K. Dittmann,' G.K. Przybylski,* P. Grabarczyk,' S. Gesk,* G. Délken,'
R. Siebert,” C.A. Schmidt'

'University of Greifswald, GREIFSWALD, Germany; “Institute of Human
Genetics, POZNAN, Poland

Background. Chromosomal abnormalities, like deletions, amplifica-
tions, inversions or translocations play a key role in malignant transfor-
mation. However, only a portion of these abnormalities has been clari-
fied down to the molecular level so far. The precise clarification of such
genomic alterations in leukaemia allows identification of genes involved
in malignant transformation. Furthermore, this information can be use-
ful for monitoring of the disease progression. Aims.In this study combi-
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nation of fine tiling comparative genomic hybridization (FI-CGH) and
ligation mediated PCR (LM-PCR) was used for cloning and molecular
characterization of novel chromosomal breakpoint regions and gene
rearrangements in T-cell acute lymphoblastic leukaemia (T-ALL). Meth-
ods. The TCRA/D split was shown previously by fluorescent in situ
hybridization (FISH) in 68% of malignant cells suggesting an
inv(14)(q11g32). Since chromosomal translocation involving the
TCRA/D locus are usually accompanied by DNA losses due to V(D)J
recombination, a custom fine-tiling oligonucleotide array of 385,000
oligonucleotides (NimbleGen) covering 24 Mb of different genomic
areas, including the T-cell receptor /8 locus (TCRA/D) on 14q11.2, was
designed for comparative genomic hybridization (CGH). All DNA loss-
es within TCRA/D were further analyzed by LM-PCR. Results. FT-CGH
analysis revealed several mono- and biallelic deletions within the
TCRA/D locus between positions 21,635 K, 21,976 K, 21,989 K and
22,093 K and were further analyzed by LM-PCR. Using a sets of nested
primers located at the borders to the deleted regions amplification prod-
ucts differing from the germline control were obtained. Sequence analy-
sis of these non-germline LM-PCR products revealed one physiological
TCRD rearrangements between TRDV1 and TRD]J1 (position 21,635 K
and 21,989 K). In addition sequencing of atypical fragments of the LM-
PCR products obtained within the breakpoint at 21,976 K revealed the
inversion of chromosome 14 with the breakpoint at sequence 21,977,838
of 14q11 together with the sequence of 105,948,661 of 1432 in the
IGH locus. LM-PCR analysis of the remaining breakpoint of the
TCRA/D locus at position of 22,093 K with reverse gene specific primers
revealed a translocation 14q11 at position 22,092,696 joined together
with IGHV4-61 at 106,166,169 of 14q32.33. By this chromosomal aber-
ration genomic regions of about 114,858 bp within the TCRA/D locus
and 217,508 bp of the IGH locus (105,948,661-106,166,169) were delet-
ed. The identification of this inv14(q11¢32) confirmed the split observed
with fluorescence in-situ hybridization (FISH) probes for the TCRA/D
locus in 68% of cells. Summary and Conclusions. We show that the com-
bination of FT-CGH and LM-PCR allows the amplification and molec-
ular characterization of gene rearrangements and chromosomal translo-
cation in patient samples with limited percentage of malignant cells.
Furthermore, complex genomic alterations which are not visible using
conventional cytogenetic procedures can be unraveled. This precise
information can be used for minimal residual disease monitoring and
most importantly may help to better understand the pathophysiology
of T cell leukaemia.
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AN ACCURATE MLPA SCREENING METHOD FOR MLL-PTD DETECTS A
LOW FREQUENCY OF MLL-PTD IN PEDIATRIC ACUTE MYELOID
LEUKEMIA
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Background. Mixed-lineage leukemia (MLL)-partial tandem duplica-
tions (PTD) are found in 3-5% of adult acute myeloid leukemia (AML)
samples, and are associated with a poor prognosis. In adult AML, MLL-
PTD is either detected as sole abnormality or in conjunction with tri-
somy 11 or FLT3-ITD. Until now, studies in pediatric AML are scarce;
reported large differences in frequency of MLL-PTD; and are often based
on RT-PCR, which can give false-positive results. Aim. Retrospectively,
a cohort of 286 children with AML was screened for MLL-PTD using
multiplex ligation-dependent probe amplification (MLPA), which is a
method to detect copy number differences of specific sequences. MLPA
is less laborious as compared to genomic RT-PCR, and therefore suitable
for screening a large number of samples. Moreover, this may resolve
the problem of false positive cases when using RT-PCR. Method. We
designed a reaction mix for MPLA-analysis containing probes for exon
2 to 18 of MLL for MLL-PTD detection and exon 17 of MLL as internal
control. A probe in the serpinB2 gene was used as external control. If
possible, screening was also performed for MLL-PTD transcripts with
RT-PCR (n=226). The method is currently validated on an independent
cohort of adult AML, for whom Southern Blot was performed to detect



MLL-PTD. Results. We detected MLL-PTD in 7/286 patients (2.4 %), indi-
cating a low frequency in pediatric AML. In these patients MLL-PTD
transcripts were also present. Moreover, MLL-PTD transcripts were
detected in 7 patients with an MLL-rearranged AML, but without evi-
dence for MLL-PTD using MLPA, hence they were considered false-pos-
itive results. This was not encountered in the other 219 AML samples
screened with RT-PCR without MLL-rearrangement. Three patients had
normal cytogenetics; 1 patient had a trisomy 11, while for 3 patients no
conventional cytogenetic data were available. Moreover, in 4 patients a
FLT3-ITD was detected, in 1 other patient a FLT3 tyrosine kinase domain
mutation, and in another patient a mutation in NRAS. MLL-PTD was not
related to sex. The median age of patients with MLL-PTD was 7.5 (4.8-
18) years and the median white blood cell count 95x10°/L (44-170). Sur-
vival analysis was restricted to the subset of patients treated according
to uniform DCOG and BEM treatment protocols (n=184). In this cohort,
patients with MLL-PTD (n=5) had similar 3-years event-free survival
rates (pEES) compared to patients without MLL-PTD (40 vs. 44%,
p=0.98). Summary and Conclusions. In conclusion, the frequency of MLL-
PTD in pediatric AML has probably been overestimated in earlier stud-
ies. In this study we used MLPA as an accurate stand-alone screening
method for MLL-PTD on the genomic level, which revealed a frequen-
cy of only 2.4% in pediatric AML.
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Background. Pediatric acute leukemias with MLL gene rearrangements
form a distinct group characterized by specific biology, high clinical
aggressiveness and frequently serious prognosis. Split-signal fluorescent
in situ hybridization (FISH) is currently gold standard for the detection
of all rearrangements to breakpoint cluster region of MLL gene on chro-
mosome 11q23. However, this investigation requires special laboratory
settings and the results are usually obtained within several days. Data
from the literature indicate that surface expression of NG2 antigen on
leukemic cells as detected by flow cytometry might predict the pres-
ence of MLL gene rearrangements. Such flow cytometric results are read-
ily available immediately at diagnosis. Aims. Evaluation of flow cytomet-
ric detection of NG2 antigen expression as a surrogate marker of the
MLL gene rearrangements in pediatric acute leukemias. Patients and Meth-
ods. The study group consisted of 247 consecutive children with acute
leukemias treated at the centers of Polish Pediatric Leukemia and Lym-
phoma Study Group (PPLLSG), including 207 pactients with acute lym-
phoblastic leukemias (ALL) and 40 patients with acute myeloid
leukemias (AML). In all patients, bone marrow or peripheral blood slides
obtained at initial diagnosis were analyzed with MLL split-signal FISH.
In parallel, expression of NG2 antigen on blast cells was determined
with multicolor flow cytometry using monoclonal antibody 7.1. Results.
MLL gene rearrangements were found with split-signal FISH in 24
patients with de novo acute leukemias (9.7 %). MLL was rearranged in 17
of 207 patients with ALL (8.2%). This incidence is comparable to data
obtained in European and American studies. Interestingly, MLL aberra-
tions were more frequent in AML patients occurring in 7 of 40 cases
(17.5%). Such frequency is higher than usually described in literature
(approximately 10%). NG2 antigen expression was found in 25 acute
leukemia patients (10.1%), including 18 patients with ALL (8.6%) and 7

Berlin, Germany, June 4 — 7, 2009

AML patients (17.5%). The results obtained with FISH and flow cytom-
etry were largely overlapping. In ALL patients, the sensitivity of MLL
gene rearrangement detection via flow cytometric NG2 expression
assessment reached 82%; specificity of the test was very high (98%),
with positive predictive value of 77% and negative predictive value of
98%. In AML patients, the sensitivity of NG2 test reached only 43%,
with specificity of 88%, positive predictive value of 43% and negative
predictive value of 88%. Conclusions. The flow ctometric assessment of
NG2 antigen expression is highly specific and useful screening test for
MLL gene rearrangements in pediatric ALL.

The study was supported by Polish Ministry of Science and Higher Education
Grant 2 P054 095 30 “Biological and clinical characteristics of pediatric acute
leukemias with VMILL gene rearrangements”.
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DELETION OF 14Q INVOLVING IGH GENE IN PATIENTS WITH MULTIPLE
MYELOMA

J. Balcarkova, T. Pika, H. Urbankova, M. Holzerova, V. Scudla,
J. Bacovky, K. Indrak, M. Jarosova

University Hospital Olomouc, OLOMOUC, Czech Republic

Chromosomal translocations involving the IGH locus on 14g32 are
one of the most frequent chromosomal abnormalities in patients with
multiple myeloma (MM). Recent publications have shown that IGH in
B-cell malignancies can be also involved in deletions affecting chromo-
some 14. Deletion involving IGH gene can be divided into 3 categories
detected by FISH: whole IGH deletion, deletion of IGHV part (telomer-
ic) of IGH and deletion of 3" IGH flanking (centromeric) sequences. Dele-
tions including telomeric part of IGH gene are usually results of somat-
ic VD] recombination of IGH sequences. It has been suggested that dele-
tions of 3" IGH flanking sequences can occur through deletions of whole
der(14) soon after translocation affecting IGH gene, especially t(4;14) or
as a results of intersticial del(14q). The aim of the present study was to
determine frequency and type of IGH deletion using molecular cytoge-
netic methods and to correlate these findings with other cytogenetic
abnormalities in our cohort of 200 MM patients. We detected deletions
involving IGH gene in 42 (21%) patients using FICTION method with
LSTIGH probe (Abbott-Vysis, Downers Grove, IL, USA). The deletions
were grouped into 3 categories: 1. Deletion of whole IGH (15 cases); 2.
IGHYV deletion (14 cases); 3. Deletion of 3" IGH flanking sequence (13 cas-
es). IGH deletions were found together with RB1 deletion in 29 out of
42 patients. Monosomy of chromosome 13 was confirmed in all patients
with whole IGH deletion and RB1 deletion (12 patients). In 11 patients
with whole IGH deletion the monosomy of chromosome 14 was proved
by using 14qTEL specific Probe (Abbott-Vysis) and TCR A/D (14q11)
(Dako, Stockholm, Sweden). Terminal deletion of (14q) not involving
TCR A/D locus was confirmed in 4 patients. The translocation was
proved in 7 out of 13 patients with 3" IGH deletion, in 5 patients t(4;14)
and in another 2 patients t(11;14). Using CGH/arrayCGH deletion of
14q involving 3" IGH flanking sequence was proved in 2 patients. Final-
ly, our data confirmed that deletions involving IGH were detected in 21
% patients in our cohort of 200 MM patients and should be considered
as a marker of monosomy 14, translocation involving IGH gene or dele-
tion of 14q. Deletions involving IGH most often coexist with mono-
somy 13 or RB1 deletion.

This work is supported by grant MISM 6198959205
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A NOVEL CHROMOSOMAL TRANSLOCATION T(11;14)(Q24.1;Q32)
INVOLVING IGH IN CHILDHOOD B-CELL PRECURSOR ACUTE
LYMPHOBLASTIC LEUKAEMIA

E. Tassano,' M. Acquila,’ E. Tavella,” C. Rosanda,” C. Micalizzi,?
C. Panarello,” C. Morerio®

Istituto Giannina Gaslini, GENOA; *IRCCS Istituto Giannina Gaslini,
GENOA, Italy

Rearrangements involving IGH gene on chromosome 14¢32.3 are well
known in mature B-cell malignancies and have been more recently
described in B-cell precursor acute lymphoblastic leukaemia (BCP-ALL).
IGH translocations are usually reciprocal and bring genes on other chro-
mosomes into close apposition with the IGH locus, where their expres-
sion is deregulated due to the presence of potent B-cell-specific tran-
scriptional enhancers. A two-year-old girl was diagnosed with an ALL
common type and treated according to AIEOP-ALL-00 Protocol. Death
occurred after four months due to haematological toxicity. Cytogenetic
analysis of PB and BM blasts revealed a t(11;14)(q24-32;q32). FISH analy-
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sis with IGH break-apart probe confirmed the rearrangement of the IGH
locus between chromosomes 11 and 14. Cloning by LDI-PCR localized
the breakpoint on chromosome 11¢24.1 within the intronic region 1 of
BC089451, a non coding gene. Quantitative real-time PCR showed over-
expression of BLID mRNA, located 14Kb downstream the BC089451
gene. BLID codes for a protein containing a BH3-like domain essential
for apoptosis. FISH studies performed with 11 close BACs to confirm the
breakpoint junction identified a 585Kb deletion on der(11), with com-
plete SORL1 loss. SORL1 controls intracellular trafficking of amyloid
precursor protein and is causally linked to the pathogenesis of Alzheimer
disease. Moreover SORL1 is down-regulated in high-grade astrocytoma.
Deletion of SORL1 could play a role in leukemogenesis, like the IGH-
ID4 association in the t(6;14)(p22;q32) with PAX5 and CDKNZ2A dele-
tions. The functional consequence of BLID over-expression due to IGH
enhancer juxtaposition is currently unknown. Mutational analysis of
BLID BH-3 like domain is ongoing. The translocation to the Ig locus
may result not only in deregulated expression of the incoming oncogene,
but also in mutations due to the action of the Ig somatic hypermutation
mechanism. In our case, a mutation of BLID in BH3 domain could result
in a protein not inducing apoptosis.
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K-RAS MUTATIONS IN CYTOGENETICALLY NORMAL AML PATIENTS

A. Morgan, J. Krauter, E Onono, T. Bunke, E Damm, G. Gohring,
B. Schegelberger, A. Ganser, C.W.M. Reuter

Hannover Medical School, HANNOVER, Germany

RAS genes encode a family of membrane-associated G-proteins which
are important for the transduction of receptor signalling into cellular
processes such as proliferation, differentiation and apoptosis. Trans-
forming mutations in the three functional RAS genes - H-RAS, K-RAS
and N-RAS - cause constitutive activation of the RAS proteins, and have
been identified in many types of human cancers, including hematolog-
ic malignancies such as acute myeloid leukemia (AML). AML is a genet-
ically heterogeneous disease and karyotype analysis allows classification
of clinically distinct leukemia subtypes. Almost half of AML patients are
classified as cytogenetically normal (CN-AML), and prognostically sig-
nificant mutations identified in this group of leukemias allow further
sub-classification, which is important for risk-directed therapeutic inter-
vention. The aims of this study were to investigate the incidence and
influence of activating K-RAS mutations on clinical outcome in CN-
AML patients. Following institutional guidelines in accordance with the
Declaration of Helsinki, patient samples were collected upon informed
consent. Primary leukemia cells were obtained from peripheral blood or
bone marrow aspirates from patients (<60 years old), mononuclear cells
were purified by Ficoll-Hypaque gradient centrifugation, and samples
were evaluated by cytomorphology, cytochemistry, multiparameter
flow cytometry, cytogenetics, fluorescence in situ hybridization, and
molecular genetics in parallel. Cytogenetic R-banding analysis was
accomplished and only patients with a normal karyotype upon chromo-
some-banding analysis were included in this study. K-RAS sequencing
was accomplished by K-RAS-specific amplification of cDNA prepared
from total RNA and mutations were confirmed by directly sequencing
patient chromosomal DNA. Activating K-RAS mutations were detect-
ed in 3 of 143 (2.1%) CN-AML samples and occurred concomitantly
with nucleophosmin-1 (NPM1) exon 12 mutations but did not overlap
with N-RAS mutations, FLT3 internal tandem duplications (FLT3-ITD),
or MLL partial tandem duplications (MLL-PTD). All K-RAS mutations
were observed in codons 12 or 13, and no non-canonical mutations were
identified. Interestingly, the one K-RAS*/NPM1" patient who underwent
autologous bone marrow transplantation had no relapse and is still alive
after more than 2400 days from diagnosis. The two K-RAS/NPM1*
patients who did not receive bone marrow transplantations following
induction therapy both relapsed after 330 and 391 days, respectively. In
CN-AML patients with NPM1 mutations, the benefit of bone marrow
transplantation has been shown to be restricted to the subgroup of
patients with the prognostically adverse genotype FLT3-ITD. Our find-
ings suggest that CN-AML patients with activating K-RAS mutations
may compose an additional sub-group of NPM1*/FLT3-ITD- CN-AML
patients who might benefit from bone marrow transplantation.

26 | haematologica | 2009; 94(s2)

Cellular immunotherapy and vaccination

0065

TARGETING LEWIS Y-EXPRESSING MULTIPLE MYELOMA AND ACUTE
MYELOID LEUKEMIA WITH GENE-MODIFIED T CELLS DEMONSTRATING
MEMORY PHENOTYPE
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Background. AML and MM are sensitive to immune control as evi-
denced by T cell mediated allogeneic graft versus leukemia/myeloma
effect. Adoptive immunotherapy with gene-modified T cells has shown
clinical activity in some solid tumors and B cell non Hodgkin lym-
phomas. The carbohydrate antigen Lewis Y (LeY) is a tumor associated
antigen expressed on numerous epithelial cancers. Aim. Our aim was to
generate gene-modified clinical-grade T cells directed against LeY-posi-
tive hematological malignancies. Moreover, we aimed to produce cells
that possessed T cell memory, essential for in vivo T cell persistence and
long-term control of tumor cell targets. Methods and Results. MM and
AML cell lines were found to express differing levels of the LeY antigen
ranging from negative (median fluorescence intensity (MFI) equal to
mature lymphocytes (lymph) as internal control) to strongly positive
(up to10xMFI lymph). Furthermore, 25/46 (54%) and 15/29 (52)% of pri-
mary MM and AML bone marrow samples were LeY-positive (25xMFI
lymph), respectively. LeY-expression did not correlate with patient age,
gender, clinical risk status, cytogenetic abnormalities, extent of previous
chemotherapy, degree of bone marrow infiltrate, disease subtype,
cytopenias in peripheral blood (MM and AML), LDH, WBC > or ”
30x10°/L (AML), B2 microglobulin, albumin or pretreatment with borte-
zomib, thalidomide or lenalidomide (MM). We developed a novel retro-
viral vector construct enabling efficient transduction of PBMC-derived
T cells with resultant high expression (up to 65%) of a single-chain anti-
LeY chimeric T cell receptor comprising T cell activation via CD3zeta
and CD28 signaling domains. Under GMP conditions, we achieved
>100-fold expansion of T cells using a 12 day culture protocol. Anti-LeY
T cells lysed LeY-positive tumor cells i vitro while sparing LeY-negative
control tumor cells and moderately LeY-positive neutrophils (>3xMFI
lymph). Similar transduction rates were achieved in CD4 and CD8 T cell
subsets. End-of-culture T cells showed low expression levels of CD45RA
and CCR7, moderate levels of the co-stimulatory molecules CD27 and
CD28, and active proliferation in response to IL-2 and IL-15, suggesting
an effector memory phenotype. On re-exposure to LeY expressing
tumor cells, anti-LeY T cells displayed active proliferation and IFN-gam-
ma production. Inn vivo efficacy was demonstrated in three independent
experiments of a MM xenograft mouse model showing improved dis-
ease free survival of mice receiving anti LeY T cells compared to control
mice treated with non-transduced T cells. Transplantation of syngene-
ic murine anti LeY T cells into sublethally irradiated Balb/C mice sub-
sequently monitored for up to two years was found to be safe without
generation of lymphoproliferative disorders arising from the anti-LeY T
cells and no impact on OS compared to irradiated control mice not
receiving adoptive T cell transfer. Conclusions. Consequently, we are
about to undertake a first-in-human phase I trial of autologous anti-LeY
T cells for patients with LeY-expressing MM or AML. LeY is a promis-
ing and immunologically relevant target for T cell immunotherapy and
our anti-LeY T cells are likely to demonstrate persistence in patients, an
outcome which will be specifically addressed in our upcoming study.
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Background. Results from bone-marrow transplantation, as well as
remission phenomena after viral infection, suggest that CLL might be



targeted effectively by T-cell based immunotherapy. The receptor for
hyaluronic acid mediated motility (RHAMM) is a tumor-associated anti-
gen in chronic lymphocytic leukemia (CLL). CD8" T cells primed with
the RHAMM-derived epitope R3, which is restricted by HLA-A2, effec-
tively lyse RHAMM? CLL cells. Aims.We initiated a phase I clinical trial
of R3 peptide vaccination and monitored immune responses against R3
epitope in patients with early stage CLL. Methods. Six HLA-A2+ CLL
patients were vaccinated four times at biweekly intervals with the R3
peptide (ILSLELMKL; 300 pg/dose) emulsified in incomplete Freund’s
adjuvant; GM-CSF (100 ng/dose) was administered concomitantly.
Detailed immunological analyses were conducted throughout the course
of peptide vaccination including assessment of R3-specific T-cells by
tetramer staining and ELISpot assays, evaluation of T-cell subsets which

lay a role in regulation of immune responses (CD3'CD4'CD25"
CD127°FOXP3* Tregs, Th17, CD8*CD137+, CD8'CD103" and IL-17 pro-
ducing CD8' T cells (CD8'IL-17")) as well as assessment of TNE TGEB,
IL-10 and IL-2 serum levels. Results. No severe adverse events greater
than CTCI° skin toxicity were observed. Four patients exhibited reduced
white blood cell counts during vaccination. In 5/6 patients, R3-specific
CD8' T cells were detected with the corresponding peptide/ HLA-A2
tetrameric complex; these populations were verified functionally in 4/5
patients using ELISpot assays. In patients with clinical responses, we
found increased frequencies of R3-specific CD8" T cells that expressed
high levels of CD107a and produced both IEN-y and granzyme B in
response to antigen challenge. Interestingly, vaccination was also asso-
ciated with the induction of regulatory T cells in four patients. We could
find a correlation between the frequency of Tregs and activated
CD8'CD69" T cells. Interestingly, CD8'CD137" cells correlated with
CD8IL-17" T cells. Further, we noted a correlation between IL-2 concen-
trations in the serum and Treg frequencies. Conclusions. This study pro-
vides a proof of concept that peptide vaccination is safe, feasible and able
to mount immunological responses even in the immunosuppressive
environment of CLL. The manipulation of therapeutic schema as well
as the definition of a group of patients who will mostly profit from this
treatment could help to translate immunological responses to significant
clinical benefit.
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EPIGENETIC MANIPULATION OF TUMOUR ANTIGEN EXPRESSION:

A STRATEGY FOR SELECTIVELY UP-REGULATING THE GRAFT-VERSUS
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Background. There is compelling evidence to suggest the curative effect
of reduced intensity allografts in acute myeloid leukaemia (AML) and
other haematologic malignancies is mediated by a graft-versus-tumour
(GVT) immune reaction. Cancer testis antigens (CTA) represent a fam-
ily of immunodominant proteins that are variably expressed in haema-
tological malignancies and represent a potential target of a GVT
response. Importantly a number of CTA genes demonstrate promoter
hypermethylation in solid tumours which can be reversed using
demethylating agents such as azacytidine. Aims. To determine whether
donor T cell responses to CTAs are present in patients allografted for
AML and multiple myeloma (MM) and whether epigenetic therapies
can be used to manipulate T cell mediated killing of haemopoietic tar-
gets. Methods. We first screened 37 patients with AML and 8 with MM,
who had not received demethylating agent treatment, for T cell respons-
es to 25 peptides derived from 10 CTA genes, including BAGE, LAGE,
MAGE-A1, MAGE-A2, MAGE-A3, MAGE-A4, MAGE-C2, RAGE-1, by
interferon-y cytokine secretion assay (IFN-y CSA). Subsequently, we
studied the effect of epigenetic modifying reagents on the immunogenic-
ity of tumour cell lines, primary tumours and normal primary fibroblast.
We examined expression of 15 CTAs and costimulatory molecules
important for T cell activation in AML, MM and Hodgkins’ lymphoma
cell lines before and after exposure to the demethylating agent azacyti-
dine (Aza) and the histone deacetylase inhibitor sodium valproate (VPA),
both as single agents and in combination. Finally we have used an inter-
feron-yELISA assay to determine the effect of Aza and VPA on the recog-
nition of target cells by CTA-specific T cells. Results. We found CTA spe-
cific T cells in 11.1% of patients (5 of 45) with frequencies ranging from
0.0005-0.2% (median 0.024%). We showed that expression of CTAs
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including HAGE, SACA3, SPANXB, PASD1 and SSX1 was induced in a
dose dependent manner by Aza alone but not with VPA alone. We also
observed that expression induced by Aza was further increased by com-
bination treatment with VPA. Furthermore, we show increased expres-
sion of costimulatory molecules such as CD86 in AML and MM cell
lines treated with either Aza or VPA. Induction of CTAs and costimula-
tory molecules was confirmed in vitro in primary AML cells and in vivo
in AML patients on an Aza trial. The tumour-specific activity of Aza
was confirmed in normal primary fibroblasts in which CTAs SPANXB,
MAGEA4, HAGE and SSX1 were not induced. Finally we demonstrate
that Aza-induced expression of the CTA MAGEA1 in MM cell lines was
accompanied by increased recognition by MAGEA1-specific T cells.
Consistent with the expression data, T cell recognition was increased fur-
ther by combination treatment with VPA. Conclusions. These studies con-
firm the importance of members of the CTA family as targets of a T cell
mediated immune response. Our data demonstrate that the expression
of these putative immunodominant antigens in haematological malig-
nancies in disease such as AML and myeloma, can be signiécantly and
selectively up-regulated by epigenetic therapies with functional increas-
es in target cell recognition. Our observations support the use of adjunc-
tive epigenetic therapies after allogeneic transplantation with the aim of
augmenting a GVL response.
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HIGH-DOSE RHAMM-R3 PEPTIDE VACCINATION FOR PATIENTS WITH
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Recently, we have demonstrated immunological responses and posi-
tive clinical effects of a peptide vaccination in ten patients with acute
myeloid leukemia (AML), myelodysplastic syndrome (MDS) and multi-
ple myeloma (MM) overexpressing RHAMM using 300 pg RHAMM-R3

eptide. Here, we report the second cohort of nine patients with AML,
MDS and MM vaccinated with a higher peptide dose of 1000 pg
RHAMM-R3 peptide. The vaccine was given four times at a biweekly
interval and GM-CSF was added for five days each vaccination. Similar
to the patients vaccinated with 300 pg peptide only mild drug-related
adverse events were observed such as erythema and induration of the
skin. Immunological analysis were performed using ELISpot assays for
Interferon gamma and Granzyme B, tetramer staining and chromium
release assays. Moreover, regulatory T cells were quantified during vac-
cination. In this second cohort of patients treated with 1000 pg peptide
we detected specific immune responses in a lower frequency (33%) in
contrast to patients in the 300pg cohort (70%). In these patients with
immune responses we found an increase of CD8/HLA-A2/RHAMM-R3
tetramer’/CD45RA"/CCR7/CD27/CD28 effector T cells in flow
cytometry and an increase of R3-specific CD8" T cells in ELISpot assays.
Two patients with positive immune responses showed a significant
decrease of regulatory T cells. One patient without positive immune
and clinical effects showed an impressive increase of the frequency of
regulatory T cells (5.03-15.9%). Three patients treated with 1000 pg
showed positive clinical effects. One patient with MDS RAEB 2 showed
a reduction of leukemic blasts in bone morrow to lower than 5%, one
MDS patient an improve of peripheral blood counts and one patient
with multiple myeloma a reduction of light chain in serum. However,
the patients in the 300 pg cohort showed a higher frequency of positive
clinical effects. Taken together, RHAMM-R3 peptide vaccination induced
both immunological and clinical responses. Therefore, RHAMM consti-
tutes a promising structure for further targeted immunotherapies in
patients with different hematological malignancies. However, higher
doses of peptide do not improve the frequency and intensity of immune
responses in this clinical trial.
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CLINICAL RESPONSES IN ALLOGRAFTED ACUTE LEUKEMIA PATIENTS
WITH RESISTANT DISEASE USING A COMBINED CHEMO-
IMMUNOTHERAPEUTIC TREATMENT STRATEGY

G.E Torelli, W. Barberi, R. Maggio, M.S. De Propris, N. Peragine,
AP, Tori, E Natalino, A. Guarini, R. Foa

Sapienza University of Rome, RONA, Italy

Backgtround. Chemotherapy manipulates the host milieu through dif-
ferent mechanisms including provision of lymphoid space, elimination
of host anti-donor immune reactivity, suppression of regulatory T cells
and induction of activating cytokines. Animal models have demonstrat-
ed that the serum peak concentration of activating cytokines is reached
48 hours after a chemotherapeutic treatment. We hypothesized that acute
leukemia patients with resistant disease who have already undergone an
allogeneic stem cells transplant (SCT) may benefit from donor lympho-
cyte infusions (DLI) performed closely after chemotherapy. Aims. Aim of
this study was to analyze the immunologic and clinical effects of a
chemo-immunotherapeutic treatment strategy consisting of chemother-
apy followed 48 hours later by DLI in allografted acute leukemia patients.
Methods. Four patients with acute myeloid leukemia evolved from a
myelodisplastic syndrome and 1 with acute lymphoid leukemia, who had
presented evidence of disease recurrence after an allogeneic SCT (1 from
an haplo-identical donor, 2 from a matched unrelated donor [MUD] and
2 from a sibling), underwent 2 cycles of DLI (CD3=1x10"/Kg of recipient
body weight for haplo and MUD, and 1x 10°/Kg of recipient body weight
for siblings) 2 days after a lymphodepleting chemotherapeutic treatment.
These patients underwent cytofluorimetric analysis of the peripheral
blood for CD3, CD3/CD4, CD3/CD8, CD3/CD4/CD25, CD16/CD56,
CD20, CD7, CD38, HLA-DR and intracytoplasmic staining for yIFN, o
TNE IL-2, IL-10 at days 0, 2, 5, 10, 20, 30 from DLI; two patients who
underwent 2 cycles of standard DLI served as controls. Results. Analyses
of the results demonstrated that from day 2 throughout the entire study
period, patients who received DLI after chemotherapy showed a signif-
icant increase of activated elements, as documented by lymphocytes
expressing the CD7/CD38/HLA-DR antigens, compared to controls
(»=0.003); moreover, when considering the intracytoplasmic staining for
specific cytokines, gamma IFN production was also superior for patients
belonging to the study group (p=0.09). Four of the 5 patients who
received DLI after chemotherapy presented for the first time a clinical pic-
ture of graft-versus-host disease (GVHD), although they had previously
undergone many cycles of standard DLI; in these 4 patients, the onset of
GVHD was associated to an hematologic complete remission (CR). The
first three patients are now in persistent CR with a follow-up of 21, 7 and
2 months, respectively. The fourth patient obtained a CR, but died of
pneumonia 2 months after the treatment. The fifth patient, who did not
show any sign of GVHD, relapsed 4 weeks later. Summary and Conclusions.
These observations suggest that donor lymphocytes may undergo a
process of activation when infused into allografted patients who have
received a chemotherapeutic protocol in the preceding 2 days; this seems
to be associated with the onset of GVHD and with evidence of a clinical
response. These results advocate a possible new chemo-immonothera-
peutic strategy that can be taken into consideration for patients who
have undergone an allogeneic SCT and have evidence of resistant/resid-
ual disease.
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RNA-MODIFIED DENDRITIC CELLS AS THERAPEUTIC VACCINES

N. Berneman,' A. Van Driessche,' A. Van de Velde,' A. Schroyens,!
P. Gadisseur,"' I. Vrelust,' G. Nijs,' B. Stein,' K. Vermeulen,"' K. Pieters,"'
N. Cools,' R. Van Gulck,” G. Vanham,? E Van Tendeloo'

'University of Antwetp, Vaccine and Infectious Disease Institute, EDEGEN;
*Institute of Tropical Medicine, ANTWERP, Belgium

Background. Messenger RNA (mRNA)-based gene transfer has gained
an important interest over the last decade, especially in the field of
immuno-gene therapy of cancer. Aims. The aim is to prepare and to use
immunostimulatory autologous dendritic cells (DC), the most profes-
sional antigen-presenting cells, as an adjuvant treatment for malignant
hematological disease and for chronic infectious disease in an antigen-
specific manner. Methods. In this area, most researchers have exploited
low voltage electrical pulses (electroporation) as a means to introduce
coding RNA into the cells. mRNA electroporation has become a method
of choice for transfecting DC, given its superior cytoplasmic expression
efficiency, its simplicity over viral transduction protocols and its clinical
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safety profile because of a strictly transient expression profile and the
inability to integrate into the host genome. Furthermore, it allows the
simultaneous introduction of antigens and immunostimulatory proteins
into DC through co-electroporation of multiple mRNA sequences.
Recently, optimized strategies to produce highly translatable mRNA and
more insights into the immunostimulatory properties of RNA structures
further advocates the use of RNA for vaccination purposes. Results. We
are currently performing several phase I/II clinical trials using antigen
RNA-electroporated DC in several disease models such as acute myeloid
leukemia (AML), human immunodeficiency virus (HIV) infection and
cytomegalovirus (CMV) reactivation or infection following allogeneic
stem cell transplantation (allo-SCT). Feasibility, safety, immunogenici-
ty and clinical effects were investigated. We have shown successful
GMP-grade DC generation and vaccine production in AML patients in
remission, in stable HAART-treated HIV patients and in allo-SCT
patients. No serious adverse events or toxicity were observed upon vac-
cination. For AML patients in remission, we observed a molecular anti-
leukemic response by a reproducible decrease in tumor marker by
molecular minimal residual disease monitoring as well as a significant
increase in tumor antigen-specific CD8* T-cell responses following DC
vaccination. Feasibility and immunomonitoring data will be presented
for the HIV and CMV trials. Conclusions. In conclusion, we provide evi-
dence that RNA loading by electroporation provides a versatile gene
therapy tool for the design of DC-based therapeutic vaccines in cancer
and infectious diseases.
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IN VITRO GENERATION OF BOTH CONVENTIONAL AND
UNCONVENTIONAL MATURE TCRAB CELLS FROM HUMAN
HEMATOPOIETIC STEM AND PROGENITOR CELLS

S. Van Coppernolle, G. Verstichel, I. Velghe, J. Plum,
B. Vandekerckhove, C.C. Kerre

UZ Gent, GENT, Belgium

Background. The in vitro generation of mature T cells from human
hematopoietic stem and progenitor cells (HSPC) could fulfill two existing
needs. First, it could enhance and quicken T cell immune reconstitution
after stem cell transplantation (SCT). Second, by generation of tumour
antigen specific T cells it could provide an efficient therapy for numerous
malignancies and could enhance GVT effect in the context of allogeneic
SCT, without aggravating GVHD. When human HSPC are cultured on
the murine stromal cell line OP9-transduced with the Notch ligand Delta-
like-1 (OP9-DL1), they differentiate to T cells which can proliferate and
produce interferon-y upon polyclonal stimulation. The nature of the
mature cells generated in these cultures, however, has not been well stud-
ied so far. Aims. As thymic epithelial cells (TEC) are not present is this co-
culture system, and as they are thought to be the main cell type mediat-
ing positive selection of conventional TCRof cells, we investigated
whether the T cell populations generated in OP9-DL1 cultures contain
mature conventional TCRaf cells, illustrating their positive selection.
Methods. CD34" HSPC from postnatal thymus (PNT) or cord blood were
cultured on OP9-DL1, in the presence of the cytokines Flt-3L (5 ng/mL),
SCF (2.5 ng/mL) and IL-7 (5 ng/mL), and in some experiments IL-15. At
repetitive timepoints, an aliquot of the cells was analysed phenotypical-
ly. Mature T cells were transferred to feeder cells, consisting of irradiat-
ed JY cell line and PBMC, in the presence of PHA (1 mg/mlL). After 7
days, IL-2 (50 IU/mL) was added to the culture. Every 14 days, cells were
restimulated. Before functionality assays, cells were stimulated overnight
with PMA and ionomycin. Results Phenotypically mature CD27'CD1-
TCRYS as well as TCRo cells were generated in OP9-DL1 cultures. Few
mature CD4" single positive (SP) TCRof cells were observed. Mature
CD8" SP cells co-expressed variable ratios of CD8o/ and CD8atot dimers,
suggesting that the CD8" SP T cells consisted of two different cell popu-
lations. TCRo CD8oawow and TCRyd cells both expressed the IL-2RP recep-
tor consitutively and both proliferated on IL-15 without prior TCR stim-
ulation, a characteristic of unconventional T cells. These latter cells pro-
duced IFN-y but virtually no IL-2 upon activation. In contrast, CD80o/3
and CD4 TCRop cells were unresponsive to IL-15, but could be expand-
ed upon TCR stimulation. These T cells had the characteristics of conven-
tional CD4* (ThPOK, CD40L, high levels of IL-2 and IL-4 production
upon stimulation) and CD8" (granzyme, perforin and IEN-y production
upon stimulation) T cells. Conclusions. We can conclude from these data
that OP9-DL1 supports the development of both unconventional T cells
and T cells with the characteristics and functionality of post-selection T
cells. This suggests that a process similar to positive selection on TEC may
be operative, although less efficient than in the thymus. We are current-
ly investigating the i1 vitro anti-tumor capacities of both populations.
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IMMUNOSTIMULATORY LEUKEMIC DENDRITIC CELLS CAN EFFICIENT-
LY EXPAND LEUKAEMIA-REACTIVE T CELLS FROM HSCT DONORS

M. Casucci,' S.K. Perna,” A. Bondanza,' Z. Magnani,' M. Bernardi,'
A. Crotta,' C. Tresoldi,' K. Fleischhauer,' E Caligaris-Cappio,'
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TON, TEXAS, USA; *MolMed spa, MILANO; “Institute for Cancer Research
and Treatment, CANDIOLO (TORINO), Traly

Allogeneic hematopoietic transplantation (allo-HSCT) is the only cur-
ative option for patients affected by high-risk acute myeloid leukemia
(AML). This is possibly due to the ability of allogeneic immune system
to eradicate leukemic stem cells. In order to improve the efficacy of the
allogeneic immune system against leukemia, we exploited the unique
ability of myeloid blasts to differentiate into leukemic dendritic cells
(LDC). We observed that a short (48h) exposure to calcium ionophore
A23187 and IL-4 is able to induce LDC differentiation in a large propor-
tion (86 %) of de novo and secondary high-risk AML. Compared to orig-
inal blasts, LDC significantly up-regulate molecules of the immunolog-
ical synapse (CD86, CD80, HLA-DR, CD54 and CD58) while maintain-
ing an intact leukemic antigenic (c-kit, CD34, WT1) expression profile.
This possibly suggested a direct access of leukemic stem cells to the
process. This favourable phenotype correlates with a high T-cell stimu-
latory capacity, similar to that of healthy mature DC. Most important-
ly, LDC proved to be superior to the original blasts in promoting the
expansion of leukemia-reactive T-lymphocytes from related and unre-
lated HLA-identical and haploidentical donors. The extent of T-cell
expansion directly correlated with the sensitivity of AML blasts to LDC
differentiation. T lymphocytes stimulated with LDC in the presence of
IL-7 and IL-15 were of central memory phenotype and reacted against
the original leukaemia in vitro and in vivo. When infused in NOD/Scid
mice, transplanted with the original leukaemia, LDC-stimulated T lym-
phocytes induced long-term (>18 weeks) complete remissions in the
majority of mice, suggesting that this approach may be active against
leukemic stem cells. These results show that functionally competent
LDC can be generated from the majority of high-risk AML and may be
used for an integrated allogeneic immunotherapeutic approach.
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IN VITRO ACTIVATION OF MYELOMA-SPECIFIC CYTOTOXIC T CELLS BY
MUC1 PULSED DENDRITIC CELLS

E Kryukov, L. Zahradov4, D. Ocadlikovd, L. Kovarov4, E. Matejkov4,
R. Hajek, J. Michalek

Masaryk University, BRNO, Czech Republic

Background. Multiple myeloma is a hematological malignancy with
weak immunogenicity and defective function of the immune system. An
important issue for immunotherapy of myeloma is the identification of
appropriate tumor-associated antigens. Recently, MUC1 was detected on
a majority of myeloma cell lines. Aim. We studied antigen-specific and
HLA-A2-restricted cytotoxic activity against MUCI-positive ARH77
myeloma cell line in vitro. Methods. A HLA-A2 specific MUC1-derived non-
apetide (TSAPDTRPA) was used as a tumor-associated antigen. Dendrit-
ic cells (DCs) were generated from HLA-A2 positive PBMCs using GM-
CSF and IL-4 and were matured with TNFo.. Myeloma-specific cytotoxic
activity of MUC1-reactive CTL was established by repeated stimulation
of CTL via dendritic cells loaded with MUC1-derived nonapeptide.
MUCT-reactive IEN-y* T cells were sorted with immunomagnetic beads
(MACS) and further expanded in vitro. Specific cytotoxicity of MUC1-
reactive T cells against ARH77 myeloma cell line was evaluated. Results.
The IFN-ysubset of CD3*CD4" and CD3'CD8' T cells after repeated stim-
ulation via DCs reached 1.31+0.15% and 1.05+0.12%, respectively and
after MACS enrichment reached 66.94+7.19% of IFN-g* CD3'CD4" and
64.59+6.03% IFN-y* CD3*CD8* T cells. At a ratio 20:1 (effector:target cells)
cytotoxicity of IEN-y* T lymphocytes vs. ARH77 reached 17.16+5.13%
compared to non-specific killing of allogeneic PBMC (negative control)
which was 0.79+0.39%. At a ratio 40:1 IEN-y* T cells were able to kill
36.14+6.51% of ARH77 MUCI-positive target cells while the cytotoxic-
ity against allogenic PBMC remained negligible 0.77+0.38%. The differ-
ences between experimental and control groups were significant (#<0.01).
Conclusions. We were able to demonstrate that MUC-reactive T cells can
be identified and expanded using a relatively simple i vitro techniques
consisting of antigen-specific stimulation, immunomagnetic sorting and
rapid expansion. In summary, MUC1-pulsed DCs could be a good candi-
date for future clinical vaccination trials.

Berlin, Germany, June 4 — 7, 2009

This study was supported with grant MISMT LC0602, MSMT LC0627,
MSMT MSMO0021622434, MSMT NPV Il 2B06058, 1GA MZCR
NR/8945-4 and IGA MZCR 1A/8709-5.
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CYTOKINE INDUCED KILLER CELLS: IN VITRO DIFFERENTIATED
T CELLS WITH ANTI-TUMORAL ACTIVITY

A. Pievani,' G. Borleri," M. Franceschetti,' L. Vago,® K. Fleischhauer,
J. Golay,' M. Introna'

'Laboratory of Cellular Therapy G.Lanzani, BERGANO; *Department of
Immunohematology and Blood Transfusion, HSR, MILANO, Italy

Backgtound. Cytokine-Induced Killer (CIK) cells are CD3*/CD56" posi-
tive cells obtained in vitro by stimulation of mononuclear cells with IEN-y,
monoclonal antibody anti-CD3 and IL2.They show considerable cyto-
toxic activity against leukemic cell lines and fresh samples and potent
anti-tumoral activity in vivo in mice with little GVHD. CIK cells repre-
sent then a promising tool for immunotherapy of haematological malig-
nancies. Aims.We aim to obtain a full ontogenetic and functional char-
acterization of in vitro generated CIK cells to better understand their ther-
apeutical potentiality in cancer patients. Methods. CIK cells were gener-
ated in vitro by stimulation of mononuclear cells or sorted T cell subsets
with INF-gamma, anti-CD3 and IL-2. They were fully characterized in
terms of phenotype, cytotoxic activity and gene expression in compar-
ison with CD56 T cells and NK cells also present during the culture and
with circulating CD3*/CD56" cells. Results. By culturing sorted subpop-
ulations we demonstrate that CIK derive only from proliferating
CD3'/CD56/CD8" T cell subset and not from the tew CD3*/CD56" cells
present in the peripheral blood of normal o seem to be terminally differ-
entiated and don’t divide further. Purified CIK cells express high donors.
CEFSE proliferation assay show that the same CD37/CD56" cells gener-
ated in vitr level of NK markers CD56 and NKG2D, but lack expression
of other NK specific activating (NKp30, NKp44, NKp46, CD16) and
inhibitory (KIR2DL1, KIR2DL2, KIR3DL1, NKG2A, CD94) receptors.
Similarly to NK cells, they present a large granular lymphocyte mor-
phology and can kill K562 target in a 4 hours calcein-release assay. CIK
cells, similarly to T cells present in culture, are mostly CD8*, TCR o-
and show a polyclonal usage of VB chains. They are CD45RA*, CCR7",
CD62L weakly positive, CD11a*, CD27*, CD28" and then they can be
classified as effector memory T cells. Also gene expression analysis con-
firme that CIK are more related to CD56™ T cells compared to NK cells.
In fact, among 1076 immune-related genes analysed, only 50 are dereg-
ulated in CIK cells compared to T cells instead 115 compared to NK
cells. Alot of genes up-regulated in CIK cells compared to CD56- T cells
confirmed also by immunophenotyping (MIP1a, Perforin, FasL, TNFo)
are consistent with a inflammatory phenotype. Circulating CD3*/CD56",
contrary to in vitro expanded CIK cells, are oligoclonal, poorly cytotoxic
for K562 also upon IL-2 stimulation and express lower levels of CD56
and NKG2D. Conclusions. CD3*/CD56" CIK cells derive from proliferat-
ing CD3*/CD56/CD8" T cells present throughout the culture. Gene
expression and phenotypic analysis demonstrate that CIK cells are more
related to T cells than NK cells. Differentely for T cells, CIK cells show
cytotoxic activity against the target K562.CIK cells, except for NKG2D
and CD56, which are not specific NK cell markers, do not express to a
significant extent the other activating or inhibitory NK receptors. By
virtue of the CD45RA, CCR7, CD27 and CD28 expression, in addition
to Perforin, FasL and MIP1a CIK cells can be considerated as fully dif-
ferentiated memory CD8 T cells. They may represent an even more
advanced stage of in vitro differentiation of CD56 T cells.
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A NOVEL DASATINIB-SENSITIVE RCSD1-ABL1 FUSION TRANSCRIPT IN
CHEMOTHERAPY-REFRACTORY ADULT PRE-B LYMPHOBLASTIC
LEUKEMIA WITH T(1;9)(Q24;Q34)

S. Mustjoki
Hematology Research Unit Helsinki, Biomedicum, HELSINKI, Finland

Background. Dasatinib is an oral broad-spectrum kinase inhibitor and
predominantly targets BCR-ABL, SRC, C-KIT and PDGEFR tyrosine
kinases. It has been approved for clinical use for chronic myeloid
leukemia (CML) and Philadelphia chromosome positive (Ph*) acute lym-
phoblastic leukemia (ALL) patients carrying the 9;22 translocation and
the resulting BCR-ABL1 fusion gene. In other subtypes of ALL, the clin-
ical efficacy and putative molecular targets of dasatinib are unknown.
Aims. The aim of this study was to characterize the molecular back-
ground of a clinical B-ALL entity characterized by a t(1;9) translocation
and dasatinib sensitivity. Methods. Cytogenetic characterization of blood
and bone marrow (BM) samples was done by G-banding and with FISH
assay using 1p36 and 1q25 -specific probes, chromosome 9 painting and
a BCR/ABL1 ES dual color extra signal translocation probe. Molecular
characterization of the translocation was done with specific primers for
RCSD1 and ABL1 using qualitative PCR. The PCR products were sub-
sequently gel purified and sequenced in both directions. Results. The
index patient is a 40-year old male patient with a chemotherapy-resist-
ant pre-B ALL, who failed two consecutive induction therapies. G-band-
ing indicated a balanced 1;9 translocation in leukemic blasts. FISH analy-
sis suggested that the translocation occurs between ABL1 and an
unknown gene located in chromosome 1q24-25. Based on the involve-
ment of the ABL1 gene, the patient was started with dasatinib therapy
(140 mg QD) and hematological remission was achieved 2 weeks later.
After 4 weeks, patient was in complete cytogenetic remission which
was maintained with dasatinib monotherapy until allogeneic BM trans-
plantation was performed. A relapse occurred 1 year after transplanta-
tion, but was successfully re-treated with dasatinib. Molecular charac-
terization of the translocation with specific primers covering the kinase
domain of ABL1 gene (located in chromosome 9) and most of the exons
of RCSD1 (located in the long arm of chromosome 1) yielded 2 positive
PCR products with different molecular size. Sequencing revealed that
the longer PCR product consisted of the 3 first exons of RCSD1 gene
fused to ABL1 gene starting from exon 4. The shorter PCR product con-
sisted of the first 2 exons of RCSD1 gene fused similarly to exon 4 of
ABL1 gene. The predicted oncogenic product of the novel RCSD1-ABL1
fusion gene is in-frame and encodes the entire tyrosine kinase domain
of ABL. Conclusions. In Ph*ALL dasatinib is a novel promising treatment
option. Results presented here suggest that dasatinib (and other tyrosine
kinase inhibitors) may have clinical efficacy in other types of B-ALL as
well. Although t(1;9)(q24;q34) translocation with RCSD1-ABL1 fusion
gene is an uncommon subtype of acute leukemia, our results warrant the
search for this novel fusion gene. It could be included in multiplex PCR
panels commonly used in the routine diagnostic workup of acute
leukemia enabling a rational and effective selection of optimal treat-
ment modalities for each patient.
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BURKITT'S LYMPHOMA OR LEUKEMIA TREATED WITH INTENSIVE
SPECIFIC CHEMOTHERAPY AND RITUXIMAB

A. Oriol,' ].M. Ribera,' E Vall-llobera,” ]. Esteve,” C. Grande,’
E. Giménez-Mesa,” S. Brunet,’ ]. Bergua,” L. Escoda,” D. Hoelzer’

'ICO-Hospital Germans Trias i Pujol, Badalona, Spain, BADALONA, Spain;
*Pethema Group, BARCELONA, Spain; *Gmall Group, FRANKFURT, Ger-

marny

Background. A GMALL-derived PETHEMA trial (BURKIMAB) proved
that rituximab could be associated with specific intensive chemothera-
py to treat HIV-positive patients with Burkitt's lymphoma or leukemia
(BL), with a survival similar to HIV-negative patients but significantly
greater short-term toxicity (Cancer 2008;113:117-25). Aims.We aimed
to study the impact of such immunochemotherapy on the clinical and
immunologic status of HIV-positive long-term survivors. Patients and
Methods. Twenty-four HIV-infected patients were included in the trial
between July 2003 and December 2008. Treatment included a
cyclophosphamide (Cy) and prednisone (PDN) five-day prephase, fol-
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lowed by six intensive 7-day cycles at 3-4 week intervals including rit-
uximab in each cycle (plus two additional doses at the end of therapy),
and several of the following: Cy, iphosphamide, vincristine, vindesine,
dexamethasone, HD-MTX, HD-ARAC, teniposide, etoposide, and dox-
orubicin, together with intrathecal CNS prophylaxis with MTX+ARA-
C+DXM. 14 patients (58%) achieved complete response and complet-
ed the scheduled treatment. All patients received HAART concomitant-
ly to and after immunochemotherapy. Results. 14 patients, followed for
more than one year (median 37 months, range 13-43), were selected for
long-term evaluation of clinical and immunological status. 13 (93%)
were males, with a median age of 37.5 (range 31-54). 3 (21%) were in
immunologic and virologic response to HAART treatment at the time
of diagnosis and all of them remained in the same situation after com-
pleting immunochemotherapy and during later follow-up. Four patients
in immunologic response and with detectable viral load achieved and
maintained a virological response after resuming treatment. Finally, 5/7
(71%) patients with uncontrolled HIV infection at diagnosis achieved
and maintained both an immunologic and viral response after treatment.
After a follow-up of 496 patient-years, no durable response losses have
been reported, 4 HIV-associated infections were diagnosed including
atypical mycobacterial infections (2), blastocystis enteritis and syphilis
(one each) and one patient developed Kaposi’s sarcoma. Up to date, no
fatalities have occurred. Conclusions. Our results prove that specific
immunochemotherapy for HIV-related BL/ALL3S has no significant long-
term impact on the clinical and immunologic status, and is associated
with a low incidence of HIV-associated events.

Supported in part by grants DJCLS H 06/03 from Deutsche Jose Carreras
Leukamie Stiftung e.V. and RD06/0020/1056 from RETICS, Instituto de Salud
Carlos III.
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PHIA-POSITIVE ACUTE LYMPHOBLASTIC LEUKEMIA (PH+ALL) IN THE
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Background. The use of imatinib combined with chemotherapy has
improved the short-term outcome of elderly patients with Ph* ALL.
However, few data are available on the long-term impact of tyrosine
kinase inhibitors on survival. Aims. In this presentation, we update the
survival data of a cohort of 30 patients treated from January 2003 to
November 2004, with a median follow-up of 64 months. Methods.
Patients with Ph* ALL, aged 55 years or older were treated according to
the AFR09 protocol developed by the GRAALL (Leukemia 20;1526,
2006) which included a pre-phase with steroids, an induction treatment
with chemotherapy, a consolidation phase with imatinib and steroids,
and 10 maintenance blocks, including two 2-month blocks of imatinib.
Overall, imatinib was given for 6 months during this 2-year regimen. A
group of 21 patients treated during the pre-imatinib era with a similar
chemotherapy regimen is used as a control. Results. Out of 30 patients
included in the study, 27 achieved a complete response. At last follow-
up (November 2008), 7 patients were still alive (23%, 95% C.I.: 10-
42%), including 4 patients who had experienced a molecular (n=3) or a
hematological (n=1) relapse. Patients surviving after a molecular relapse
had been salvaged with various regimens, including imatinib or dasatinib
given alone or combined with chemotherapy. The single patient offered
an allogeneic stem cell transplantation relapsed and died. No clinical or
biological characteristics (age, blood counts, and steroid sensitivity) at
diagnosis allowed for prediction of long-term survival. Compared with
patients treated during the pre-imatinig era, the survival advantage con-



ferred by the use of imatinib could be confirmed with a longer follow-
up (Figure). Summary/conclusions. In the imatinib era, approximately
20% of elderly patients are alive 3 years after a diagnosis ot Ph* ALL was
made. In this study characterized by a relatively short exposure of
patients to imatinib, molecular relapses could be successfully managed
by additional treatment with tyrosine kinase inhibitors with or without
chemotherapy.
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THE HUMORAL IMMUNE RESPONSE DURING THE L-ASPARAGINASE
THERAPY - THREE CLASSES OF ANTIBODIES

M. Zalewska-Szewczyk, L. Wyka, D. Adrianowska, A. Zubowska,
M. Mlynarski

Medical University of Lodz, LODZ, Poland

The use of L-asparaginase - a crucial agent in the treatment of malig-
nant blood disorders - is often associated with the appearance of hyper-
sensitivity reactions. During the treatment anti-asparaginase antibodies
may cause the clinical manifested allergy and/or decrease enzyme activ-
ity. The aim of the study was to assess the presence of anti-asparaginase
antibodies during two consecutive therapy courses, containing L-
asparaginase in three classes of immunoglobulin: IgG, IgM and IgE and
to analyze a putative clinical importance of the anti-asparaginase anti-
bodies. The study group includes 80 children and adolescents with new-
ly diagnosed ALL, treated according BEM protocols. The real serum
asparaginase activity during the treatment was established before a next
administration of the drug, during the phase of induction and reinduc-
tion therapy. On the last day of the treatment with asparaginase, the
blood samples were collected for the examination of anti-asparaginase
antibodies in classes IgG, IgM and IgE. Both assays were based on ELISA
method. At the end of induction phase, anti-asparaginase antibodies
were found in 28% of children in class IgG, in 25% of children in class
IgM and in 18% of children in class IgE. In 30% of children the antibod-
ies in only one class were found, however in 5% the presence of all
three of antibodies was noted. The median concentration of the antibod-
ies amounted 39.56 pg/dL (33.0; 57.4) for IgG, 7.49 pg/dL (5.88; 8.87) for
IgM and 1.47 (1.14; 2.33) for IgE. In the reinduction phase of treatment
anti-asparaginase IgG antibodies were found in 45%, IgM antibodies in
51% and IgE antibodies in 18% of patients. The median concentration
of anti-asparaginase antibodies amounted 79.3 pg/dL (41.4; 213.0) for
IgG, 9.7 pg/dL (6.78; 12.4) for IgM and 2.0 pg/dL (1.3; 8.3) for IgE. Anti-
bodies in class IgG and IgM, especially in the reinduction phase of treat-
ment, were associated with the clinical manifested hypersensitivity/
allergy against asparaginase (IgG p=0.0059, IgM p=0,009, IgE p=0.07)
and asparaginase activity (IgG 55 vs. 297.6 AU, p<10-5, IgM 63.3 vs. 281
AU, p<10-5). The IgE antibodies did not show such an association
(hipersensitivity reaction p=0.07, asparaginase activity 113 U/L vs. 161
U/l, p=0.39). Summary. The use of asparaginase leads to the develop-
ment of several classes of anti-L-ASP antibodies. The frequency and the
concentration of anti-asparaginase antibodies are significant higher in the
second course of treatment. The most important of the clinical point of
view seem to be IgG and IgM antibodies but not IgE antibodies.
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LIPOSOMAL CYTARABINE FOR THE PROPHYLAXIS OF CENTRAL
NERVOUS SYSTEM RELAPSE IN ADULT ACUTE LYMPHOBLASTIC
LEUKEMIA. INTERIM ANALYSIS OF THE PALG 5-2007 ALL STUDY

J. Piszcz,' B. Piatkowska-Jakubas,” S. Giebel,* A. Grzywacz,’
M. Adamczyk-Cioch,” L. Bolkun,! M. Krawczyk-Kulis °
A. Holowiecka,’ ]. Holowiecki®

'Bialystok  Medical Academy, BIALYSTOK; ‘lagiellonian University,
KRAKOW; *Comprehensive Cancer Centet, N.Sklodowska-Cutie Memorial
Institute, GLIWICE; “]. Strus Hospital, POZNAN; *Medical University,
LUBLIN; ‘Silesian Medical University, KATOWICE, Poland

Background. Prophylaxis of central nervous system (CNS) involvement
is one of the principles of the treatment of adults with acute lymphoblas-
tic leukemia (ALL) and includes cytostatics administered intrathecally by
lumbar puncture. However, results of the preceding study by the Polish
Adult Leukemia Group (PALG 4-2002) revealed poor compliance to the
regimen with only 55% of patients receiving the planned 6 i.t. injections
during induction-consolidation phase. We hypothezised that the intro-
duction of the depot liposomal cytarabine formulation (DepoCyte,
Mundipharma, Cambridge, UK) characterized by prolonged activity in
the cerebro-spinal fluid may increase compliance, by reduction of the
total number of i.t. injections. Aim. The goal of this prospective, multi-
centre PALG 5-2007 ALL study was to evaluate the feasibility and safe-
ty of intrathecal prophylaxis based on the use of liposomal AraC, instead
of native cytostatics (AraC + Mtx + Dexamethasone). Methods. Accord-
ing to the protocol, during pre-treatment phase, all patients received the
first ‘triple’ i.t. injection. However, those with symptoms of post punc-
ture syndrome, previously identified as a risk factor for non-compliance,
continued with liposomal AraC injections (3x during induction-consol-
idation), while the remaining patients were further treated with native
cytostatics (6x). L.t. liposomal AraC (50 mg) was administered on strict-
ly defined days in order to avoid toxicity when combined with i.v. cyto-
statics. In particular, during consolidation, the i.t. therapy was given 48h
hours after high doses of i.v. AraC or Mtx and 14 days before the next
i.v. AraC or Mtx. Results. Among 70 patients registered between Jan and
Dec 2008, liposomal AraC was introduced in 12 cases (8 male, 4 female)
with B-ALL (n=10) or T-ALL (n=2). One patient was Ph-positive. The
median age equaled 30 (19-57) years. Among 11 patients who complet-
ed induction-consolidation treatment in CR, all but one received planned
3i.t. liposomal AraC injections. The rate of compliance was 10/11 (91%).
For the total number of 31 injections, adverse events were reported in 3
cases: 1 patients developed brain edema (during Mtx-containing consol-
idation), 2 patients experienced post puncture syndrome. With the medi-
an follow-up of 7 (5-12) months, none of the patients developed CNS
relapse. Conclusions. For the first time we report results of a prospective
study on the prophylactic use of liposomal AraC, within a uniform
induction-consolidation protocol for adult ALL. This early evaluation
suggests that the procedure is feasible and safe. Reduction of the total
number of i.t. injections probably facilitates compliance to the protocol.
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QUALITATIVE AND QUANTITATIVE CONCORDANCE IN MRD DATA,
ASSESSED BY FLOW CYTOMETRY AND RT-PCR OF FUSION GENE
TRANSCRIPTS IN INFANTS WITH MLL-REARRANGED ALL

A. Popov,' G. Tsaur,” A. Ivanova,” Y. Yakovleva,’ T. Verzhbitskaya,’
T. Riger,” E. Shorikov,’ L. Saveliev,' L. Fechina®

'Ural State Medical Academy, EKATERINBURG; “Research Institute of Cell
Technologies, EKATERINBURG; *Regional Children's Hospital, EKATERIN-
BURG, Russian Federation

Background. Minimal residual disease (MRD) monitoring by flow
cytometry (FC) or real-time quantitative polymerase chain reaction (RQ-
PCR) is a strong tool for risk-adapted treatment in childhood acute lym-
phoblastic leukemia (ALL). ALL in infants is known to be very specific
leukemia subset with frequent MLL-rearrangements and poor outcome.
Prolonged MRD monitoring is essential during infants’ ALL treatment.
IgH/TCR rearrangements monitoring by RQ-PCR is well-standardized
but very laborious and costly approach. Hence other methods - FC and
RQ-PCR of fusion gene transcripts (FGt) - can be used for long-term
MRD monitoring. Aim. To evaluate qualitative and quantitative concor-
dance between MRD assessed by FC and FGt copy number (CN) meas-
ured by RQ-PCR in infants with primary and relapsed MLL-rearranged
ALL during treatment. Methods. Tandem application of multicolor FC
for MRD detection and RQ-PCR for FGt CN has been performed in 72
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follow-up bone marrow samples from 15 infants with MLL-rearranged
B-lineage ALL. 20 samples were obtained during remission-induction, 36
- during post-induction and 16 - during relapse treatment respectively.
FGt CN was measured by RQ-PCR according to «Europe against cancer»
recommendations. ABL has been used for normalization. MRD value
was calculated as previously described. Results and discussion. Sensitivi-
ty of FC MRD detection varied from 10-4 to 10-5. RQ-PCR sensitivity
ranged from 5-10-5 to 10-5. 7 of 72 samples (9.72%) were MRD-nega-
tive by both methods, 2 (2.78%) - were negative by FC but positive by
RQ-PCR. Remaining 63 samples (87.50%) were MRD-positive by both
methods. High qualitative concordance (97.22%) between FC and RQ-
PCR was obtained. Samples with and without normal Ilymphoid regen-
eration were analyzed separately, because presence of normal B-cell pre-
cursors (BCP) in follow-up samples is known to be an obstacle for FC
data analysis. Qualitative concordance in BCP-negative and BCP-posi-
tive samples was similar (96.43% and 97.73% respectively). In contrast,
low quantitative concordance was found between FC and RQ-PCR
(r=0.54). Low quantitative concordance was also observed in BCP-pos-
itive and BCP-negative samples (r=0.64 and r=0.59 respectively). Signif-
icant quantitative difference in FC and RQ-PCR data could be associat-
ed with variability of FG expression during treatment that does not cor-
respond to the cell number. Moreover, percentage of tumor blasts among
all nucleated cells is calculated during FC MRD detection, while MRD
value in RQ-PCR of FGt is corresponded to the initial FGt and control
gene levels. FC appears to be better for the quantitative MRD assess-
ment; however FGt detection in RQ-PCR is more appropriate for MRD
qualitative analysis because of its higher sensitivity. Hence, FC is more
applicable for early treatment stratification and RQ-PCR of FGt - for lat-
er time-points. Conclusion. Tandem application of FC at early time-points
and FGt detection by RQ-PCR at later time points seems to be a useful
tool for MRD monitoring in infants with MLL-rearranged ALL.
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OUTCOME FOR ADOLESCENT AND YOUNG ADULTS UP TO AGE 35
YEARS (AYA) WITH ACUTE LYMPHOBLASTIC LEUKEMIA TREATED ON
THE PEDIATRIC PROTOCOLS OF MOSCOW-BERLIN 91 AND 2002

S.V. Semochkin, S.S. Kulikova, L.A. Antipova, V.V. Lunin,
A.G. Rumiantsev

Federal Scientific Clinical Center for Pediatric Hematology, Oncology and
Immuno, NIOSCOW, Russian Federation

Background. Over the past decades, several research groups have
demonstrated improvement in survival for adolescents and young adults
(AYA) up to age 35 years with acute lymphoblastic leukemia (ALL) using
pediatric regimens compared to adult treatment regimens. Original
national pediatric protocols ALL-MB 91 and 2002 have shown high effi-
ciency of treatment of children in Russia. Aims. The purpose of the study
was to assess the efficacy and toxicity pediatric protocols ALL-MB 91
and 2002 for adolescents and AYA with ALL. Methods. Enrollment on the
study began in December 1997. Inclusion of patients (pts) in protocol
ALL-BEM 90 (n=43) was completed in September 2005 and ALL-MB
91/2002 - March 2008 (n=34). In protocols ALL-MB 91/2002 the pts
receive four drug induction with dexametasone 6 mg/m* daily for 36
days, daunorubicin 45 mg/m’ for 2 doses, vincristine 2 mg weekly for 5
doses and and intrathecal (IT) cytarabine and IT methotrexate and IT
prednisolone weekly for 6 doses. Consolidation therapy included L-
asparaginase in a constant dose of 10000 ME/m® weekly for 18 doses and
6-merkaptopurine 50 mg/m* (100%) daily and methotrexate 30 mg/m’
(100%) weekly with weekly doses adjusted according to white blood
cell count. Central nervous system (CNS) irradiation is performed for pts
with CNS involvement at diagnosis and for patients with T-cell ALL
and a high presenting white blood cell count. Traditional maintenance
was carried out up to 24 months. The protocol ALL-BEM 90 called for
the purpose of comparison as an effective standard therapy. Results. 78
(m -8, f-30) pts have been enrolled. 77 pts are valuable (1 withdrew on
day 1 of therapy). The median age is 19.3 years (range 15-35). 37 (86%)
pts are in complete remission (CR) on the protocol ALL-BFM 90 vs. 29
(88%) pts - ALL-MB 91/2002. Respectively 3 (7 %) and 3 (9%) pts died
in the induction. 3 (7 %) and 1 (3%) pts is refractory to therapy. 5 (12%)
and 1 (3%) pts died in CR from significant toxicities. Respectively 9
(21%) and 3 (9%) pts relapsed. 4 (33%) pts have CNS relapse, and 6
(50%) have bone marrow relapse. 6-years event free survival (6y-EFS)
has 54 vs.77 % (median of observation 5.7 years, p>0.05), and 6-years
overall survival (6y-OS) has 65 vs. 82% (p>0.05) respectively. Myelosup-
pression toxicities of ALL-MB 91/2002 protocols have less significant
compared with the ALL-BFM 90. In postremission period the most fre-
quent significant toxicities are neutropenia Grade 4 (21 vs. 66%, p<0.05),
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and thrombocytopenia Grade 4 (0 vs. 62%, p<0.05), and infectious
Grade 3-4 (32 vs. 55%, p>0.05). Conclusions. Protocols ALL-MB 91/2002
is effective therapeutic regimes for ALL. Further studies with higher
power are needed to determine if this treatment regimen offers an
advantage to AYA patients with ALL.
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HUMORAL IMMUNITY TO DIPHTHERIA, TETANUS, MEASLES, AND
HAEMOPHILUS INFLUENZAE TYPE B IN CHILDREN WITH ACUTE
LYMPHOBLASTIC LEUKEMIA AND RE-VACCINATION RESPONSES

E. Zengin, N. Sarper
Kocaeli University, KOCAELI, Turkey

Background. Loss of immunity to previous vaccinations and timing of
re-vaccinations in children receiving chemotherapy remains controver-
sial. Aims. To investigate the immunity to vaccine preventable diseases
in children with acute lymphoblastic leukemia (ALL) before and after
chemotherapy and to evaluate re-vaccination responses. Methods. Sixty-
one patients with acute lymphoblastic leukemia and 13 healthy siblings
were enrolled. Relapsed patients or patients undergoing stem cell trans-
plantation were excluded. The study was approved by the local ethical
committee and written informed consents of patients, parents and con-
trols were obtained. Ttirk ALL-2000 protocol (TRALL-2000), a modi-
fied BFM-95 protocol was administered. Newly diagnosed patients
(group 1), patients on maintenance chemotherapy (group 2) and patients
that completed chemotherapy (group 3) were three study groups. Serum
samples were stored at -80°C until analysis of the antibody titers was
performed to minimize the inter-assay variation. Patients in group 2
were vaccinated with diphtheria, tetanus and Hib. Group 3 and controls
were vaccinated also with measles. Post-vaccination antibody titers were
also studied. All of the titer determinations were performed with the
ELISA method. Results. Patients and controls had primary vaccination
with diphtheria, tetanus and measles, but not with Hib. After
chemotherapy median antibody levels against diphtheria, tetanus,
measles and Hib were decreased but tetanus antibodies were still at the
protective levels. Proportions of the patients with protective levels were
11.1%, 83.3%, 16.7% and 16.7% for diphtheria, tetanus, Hib and
measles. Vaccination maintained protective antibody levels in 81%,
100%, 89.5% and 70% of the patients for diphtheria, tetanus, Hib and
measles respectively. Vaccine responses during maintenance were also
satisfying; 82.4%, 100% and 73.3% of the patients achieved protective
antibodies for diphtheria, tetanus and Hib respectively (Table 1). Sum-
mary and Conclusions. Present study shows loss of immunity especially
to diphtheria and measles after ALL chemotherapy. We recommend
administration of Hib vaccine especially to children with no primary
vaccination after the first three months of maintanence, followed by a
second booster dose after cessation of the chemotherapy to increase
immunity. Re-vaccination with tetanus, diphtheria and measles 3
months after cessation of chemotherapy seems more practical and eco-
nomical instead of monitoring antibody levels.

Table 1. Proportions of patients and controls with complete protection.

groups Diphtheria Tetanus Hib Measles
Prevac  postvac Prevac  postvac |Prevac postvac |Prevac  postvac

At diagnosis 80% | 100% _ 35% N 55%

n=20

During 40% G2.4% |91.4% |100% 171% |733% |20%

maintenance

=36 S—

After 11.1% |B5% 83.3% 100% 1B.7% B89.5% 16.7% 0%

chematherapy

n=20

Caontrols 46.2% 188.9% 100% 100% 19.4% 83.9% |38.5% BE.7 %

=13
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PROGNOSTIC SIGNIFICANCE OF ULTRASOUND-DETECTED BOWEL
WALL THICKENING IN NEUTROPENIC ENTEROCOLITIS

T. Hassan, M. Atfy, M. El Tohamy
Zagazig University, ZAGAGZIG, Egypt

Background. Neutropenic enterocolitis is a life-threatening condition
associated with severe neutropenia. It is most commonly seen in patients
with acute leukemia but has also been described in patients with other
malignancies. Ultrasonography and color Doppler of the bowel support
the diagnosis by detecting the mural thickening and bowel perfusion.
Aim. This study was designed to assess the prognostic value of bowel
wall thickening detected by US and bowel wall perfusion in monitoring
children with neutropenic enterocolitis with regard to the severity of
the disease. Results. Our results revealed abnormal intestinal wall thick-
ening of the ileoceacal region and ascending colon in 29 out of 42 patients
treated from leukemia (69 %), the mean wall thickness was (8.71+2.16;
range 6-12.5 mm). Hypervascularity on color Doppler imaging was not-
ed in the majority of patients whereas two out of eight deaths revealed
absent flow within the bowel wall. Complete resolution of symptoms
occurred in 21 (72.4%) of US-positive group with a mean duration of
symptoms (9.83+2.78; range 7-15days) while it occurred to all patients
without bowel wall thickening, mean duration of symptoms was
(6.15+1.14; range 5-8 days). Serial sonographic studies documented a
gradual decrease in bowel wall thickness in the surviving patients who
eventually recovered (72.4% versus 100%, p<0.05). NE-related death
was significantly higher in US-positive patients (8 vs. 0, p=0.05). Patients
with bowel wall thickness >10 mm had significantly higher mortality
rate than those with bowel wall thickness <10 mm (70% vs. 5.3%,
p<0.001). Conclusion. In conclusion, neutropenic patients with sonograph-
ically detected bowel wall thickening have a poor prognosis. In addition,
the degree of bowel wall thickening was significantly impact the out-
come of those patients; so the US-detected mural thickness and bowel
wall perfusion reflects the course of the disease and predictive for the
clinical outcome.

Figure 1. A case of NE in 10 yrs-old girl. (a&b) Ultrasound.
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EARLY AND LATE RESPONSE ASSESSMENT WITH FDG-PET AFTER
BEACOPP-BASED CHEMOTHERAPY IN ADVANCED-STAGE HODGKIN
LYMPHOMA PATIENTS HAS A HIGH NEGATIVE PREDICTIVE VALUE

J. Markova,' C. Kobe,” M. Skopalova,® L. Zikavska,' Z. Vernerova,'
K. Klaskova,' K. Dedeckova,* H.T. Eich,” M. Dietlein,” M. Fuchs,*
A. Engert/ T. Kozak'

'University Hospital Kralovske Vinohrady, PRAGUE '0 - VINOHRADY, Czech
Republic; *Department of Nuclear Medicine, University of Cologne, 50924
COLOGNE, Germany; *Department of Nuclear Medicine, PET Centet, Na
Homolce Hospital, PRAGUE, Czech Republic; “Institute of Radiation Oncology,
University Hospital Na Bulovce, PRAGUE ,8 Czech Republic; "Department of
Radiation Oncology, University of Cologne 50924 Cologne, 50924 COLOGNE,
Germany; ‘German Hodgkin Study Group, University of Cologne, 50924
COLOGNE, Germany; "Department I of Internal Medicine, University of
Cologne, 50924 COLOGNE, Germarny

Background. Positron emission tomography (PET) is considered as a
potential powerful prognostic factor in the treatment of Hodgkin lym-
phoma (HL) patients. Aims. To analyse the prognostic value of PET for
early and late response to BEACOPP-based chemotherapy in patients
with advanced-stage HL. Methods. Between January 2004 and April 2008,
69 patients with newly diagnosed HL in clinical stage IIB with large
mediastinal mass or extranodal disease, in clinical stage III or IV with or
without risk factors were treated according to the HD15 protocol of the
German Hodgkin Study Group (GHSG). The treatment comprised of 6
-8 cycles of BEACOPP-based chemotherapy and invoved-field radiother-
apy in patients with PET positive rest-tumour after the end of
chemotherapy. All patients received an early PET scan after 4 cycles of
chemotherapy (early-PET) and a late PET scan after completion of
chemotherapy (late-PET). For the calculation of the predictive value,
death of any cause was counted as a treatment failure in addition to pro-
gression and relapse. Results. Of the overall group, 68 patients complet-
ed the scheduled chemotherapy and one patients died in the 8th cycle
of chemotherapy due to bleomycin-induced pneumonitis. 18/69 patients
had a positive early-PET (26%), while 51/69 had a negative early-PET
(74%). The late-PET was positive in 9/68 patients (13%), and negative
in 59/68 patients (87 %). At a median observation time of 34 months, the
negative predictive value for patients treated with BEACOPP only, was
96% for early-PET and 95% for late-PET. The positive predictive value
for patients treated with BEACOPP with or without radiotherapy was
22% for both early- and late-PET. During the study-time 5 patients
relapsed, 4 of them had a positive early-PET and 2 had a positive late-
PET. Importantly, all patients who relapsed with negative late-PET had
relapsed after 12 months follow-up. Summary. Advanced-stage HL
patients with a negative PET in early and late response assessment have
a very good prognosis, while PET positive patients have an increased risk
for progression and relapse after BEACOPP-based chemotherapy. The
sensitivity of a positive PET for treatment failure within the first year is
very high, although later relapses can occur.

Supported by Grant MZ CR IGA NR 8033-6/2004
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VEBEP REGIMEN AND HIGHLY ACTIVE ANTIRETROVIRAL THERAPY
(HAART) IN PATIENTS (PTS) WITH HD AND HIV INFECTION (HD-HIV):
FINAL RESULTS OF THE ITALIAN COOPERATIVE GROUP ON AIDS AND
TUMORS (GICAT) STUDY

M. Spina,' A. Antinori,” V. Neri,” G. Rossi,’ A. Re,* B. Allione,*
A. Chimienti,' R. Talamini," U. Tirelli'

'National Cancer Institute, AVIANO; *IRCCS Spallanzani, RONE; *Spedali
Civili, BRESCIA; *Ospedale Civile, ALESSANDRIA, Italy

Background. The outcome of pts with HD-HIV is still poor, because the
duration of complete remission (CR) is short. To improve the prognosis
of HD-HIV, a feasibility study with the VEBEP regimen and HAART
was started in previously untreated HD-HIV pts. Methods. CT included
epirubicin 30 mg/m*/day (days 1-3), cyclophosphamide 1000 mg/m’ (day
1), vinorelbine 25 mg/m’ (day 1), bleomycin 10 mg/m* (day 3) and pred-
nisone 100 mg/m’/day (days 1-3). Results. Since September 2001, 71 pts
have been enrolled. The median age was 41 yrs. The median CD4" cell
count was 248/mm’ and 51% of pts had a detectable HIV viral load.
Stage III-IV was present in 50/71 (70%) pts. Histologic subtypes were:
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MC 70%, NS 20%, LD 4%, LP 2%, unknown 4%. Four toxic deaths
were observed (septic shock, PCP, hepatic failure and pneumonia dur-
ing neutropenia). An absolute neutrophil count <500 was noted in 60%
of pts. Grade 3-4 anemia was observed in 38% of pts and severe throm-
bocytopenia in 22% of pts. Twenty-two per cent of pts had febrile neu-
tropenia with 19 documented infections in 16 pts (4 varicella, 4 bacter-
ial pneumonia, 3 bacterial sepsis, 2 PCE, 1 cerebral toxoplasmosis, 1
esophageal candidiasis, 1 HBV reactivation, 1 HCV reactivation, 1 pro-
statitis, 1 salmonellosis). CR was obtained in 47/71 pts (66%) and PR in
9/71 pts (13%). With a median follow up of 22 months, only 4 pts have
relapsed. OS and TTF at 24 months are 69% and 59%, respectively.
Conclusions. Our preliminary data demonstrate that VEBEP regimen in
combination with HAART is feasible and active in pts with HD-HIV.
This study was supported by ISS grants.
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18FDG-PET-NEGATIVE COMPLETE REMISSION PRIOR TO AUTOLOGOUS
STEM CELL TRANSPLANTATION PREDICTS FOR SUPERIOR EVENT
FREE SURVIVAL OF PATIENTS WITH RELAPSED OR REFRACTORY
HODGKIN LYMPHOMA

S. Peinert,' R. Hoyt,” A. Grigg,” H.M. Prince,' ].E Seymour,’ L. Rigacci,’
A. Roberts?]. Szer,” D. Ritchie'

'Peter MacCallum Cancer Centre, MELBOURNE, Australia; *Royal Melbourne
Hospital, PARKVILLE, Australia; *Careggi Hospital and University of Florence,
FLORENCE, Italy

Background. In patients (pts) with Hodgkin lymphoma (HL) receiving
first-line chemotherapy, interim restaging with 18F-FDG-PET scan
(FDG-PET) after 1 or 2 cycles has been shown to predict event free sur-
vival (EES) with high sensitivity and specificity overriding the clinical
International Prognostic Score (IPS). The predictive value of FDG-PET in
patients with relapsed or refractory HL undergoing high dose
chemotherapy and autologous stem cell transplantation (ASCT) is less
well established. Aim. We strived to determine the predictive value of
FDG-PET in pts with HL planned to receive ASCT + peri-transplant
involved field radiotherapy (IFRT). Methods. A retrospective analysis
was undertaken of 52 consecutive pts treated at three centres. Pts with
primary refractory (n=25) or relapsed HL (n=27) underwent FDG-PET
scanning after salvage chemotherapy and before ASCT. Remission sta-
tus by FDG-PET post salvage, treatment details, including salvage type
and peri-transplant IFRT, and clinical characteristics were recorded and
EFS and overall survival (OS) post ASCT were evaluated. Survival analy-
ses were performed using Kaplan-Meier estimates and cohorts were
compared using the Log-rank (Mantel-Cox) and the Gehan-Breslow-
Wilcoxon Test. The contingency of data between different groups was
analysed using Fisher’s exact test. Results. The median age of pts at the
time of ASCT was 38 [18-61] years, 27/52 (52 %) were male. The major-
ity of pts received salvage chemotherapy with VIC (etoposide 100
mg/m’ day (d)1-3, ifosfamide 5 g/m’ d2, carboplatin AUC 5), n=24) or
MADEC (methotrexate 400 mg/m’ d1, cytosine arabinoside 75 mg/m®
d1-5, dexamethasone 40 mg d1-4, etoposide 75 mg/m’ d1-5, cyclophos-
phamide 750 mg/m’ d2, n=13), other chemotherapy regimens used were
BEACOPP, n=3, IGEV, n=3, FGIV, n=2, DHAC, n=2 or others, n=1 each.
After salvage, 23/52 (44%) of pts were FDG-PET-negative and 29/52
(56%) were positive. With a median follow-up of 30 [4-115] months in
surviving pts, the 6-year actuarial rates for EES and OS for FDG-PET
negative versus FDG-PET positive pts were 73% and 34% (p=0.03), and
95% and 64 %, respectively (y=0.06). Overall, the addition of peri-trans-
plant IFRT did not impact on EES or OS. However, in 13 pts with post
salvage FDG-PET-avid disease which was limited to an area entirely
encompassed by IFRT, actuarial rates of 6-year EFS and OS were 51%
and 66 % which did not differ significantly from those obtained in FDG-
PET-negative pts (#=0.47 and 0.39, respectively). Female gender was the
only factor predictive for obtaining a complete FDG-PET-remission post
salvage therapy (#=0.011). Female gender and duration of first remission
of 212 months also independently predicted for superior EFS (p=0.017
and 0.039), respectively. Other characteristics including the presence of
B-symptoms, extra-nodal disease prior to salvage, age 238 years, type
of salvage or conditioning regimen used, or transplant centre did not
influence EFS or OS. Conclusions. Our data show that FDG-PET-status
after salvage chemotherapy for relapsed or refractory HL is a powerful
predictor of EFS after ASCT demonstrating an excellent outcome for
FDG-PET-negative pts. In pts with limited FDG-PET-avid disease follow-
ing salvage chemotherapy, the addition of peri-transplant IFRT may
reduce the poor prognostic impact of residual FDG-PET positivity in a
subset of patients.
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EARLY FDG-PET SCAN CONFIRMS ITS PROGNOSTIC IMPACT ALSO IN
LOCALIZED STAGE, ABVD TREATED HODGKIN LYMPHOMA PATIENTS

L. Rigacci,' B. Puccini,' A. Gallamini,” E Merli,* C. Stelitano,’

M. Balzarotti,” P. Pregno,® C. Fraulini,” E Salvi,® R. Emili,” S. Tavera,’
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'Azienda Ospedaliera Careggi, FLORENCE; ’ASO S. Corce e Carle,
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e Biagio, ALESSANDRI; *Ematologia Ospedale, TERNI, Italy

Background. Hodgkin’s lymphoma is one of the malignant diseases with
the highest rate of cure particularly if diagnosed in early stage. Neverthe-
less a small proportion of patients with localized stage do not respond to
therapy and become chemorefractory. We explored the predictive value on
therapy outcome of an early evaluation of treatment response by 18F-flu-
orodeoxyglucose positron emission tomography (FDG-PET) scan per-
formed after two corses of ABVD in patients with localized Hodgkin’s dis-
ease. Patients. From 2002, 163 new localized stage Hodgkin’s lymphoma
patients were consecutively admitted to nine Italian hematological centers.
Patients with stage I-IIA according to Ann Arbor stage were considered for
the study. FDG-PET was mandatory at baseline, after two cycles and at the
end of therapy. We evaluated the progression free survival of patients start-
ing from the time of diagnosis to relapse or progression of disease or last
follow-up. Patients were candidate to receive 3 or 4 course of ABVD fol-
lowed by involved field radiotherapy at 30 Gy, except in the cases in which
physician decided to omit radiotherapy. No treatment variation based only
on PET-2 results was allowed. Results. The median age was 33 years (16-
75), 85 patients were female and 78 male, 15 patients presented stage [ and
148 stage II, bulky was reported in 45 patients. One-hundred and fourty-
eight patients were treated with combined modality (CT+RT) and 15
patients were treated with chemotherapy alone (all with 6 cycles). One
hundred and fourty-seven patients attained CR while 16 were chemore-
sistent: 9 showed disease progression during CT and 7 showed an early
relapse. The FDG-PET performed after two cycles (PET2) was positive in
28 patients (14%): 12 (52%) progressed or relapsed and 11 remained in CR.
By contrast 130/140 (93 %) patients with a negative PET2 remained in CR.
Thus the positive predictive value of a PET2 was 52% and the negative pre-
dictive value was 93%. The sensitivity and specificity of PET2 were 55%
and 92%, respectively. Seventeen patients showed disease progression
during therapy or within 12 months after having reached CR, 11/17 (65%)
were PET2 positive. The FDG-PET performed at the end of therapy was
positive in 15 patients. Six patients died due to the disease, four were PET2
positive and two were PET2 negative. In univariate analysis negative FDG-
PET performed after two cycles (»=0.0000), absence of bulky disease at
diagnosis (0.004) were statistically correlated with a better progression free
survival. In multivariate analysis only PET2 was independently predictive
of relapse/progression probability (#=0.000). With a median follow-up of
31 months (range 6-87) 154 patients are alive and 141 (92%) are free from
progression. The 2-yr FES probability for PET2 negative and for PET2 pos-
itive patients were 94% and 58% respectively. Conclusions. This prospec-
tive and multicentric study confirms that FDG-PET scan performed after
two courses of conventional standard dose chemotherapy was able to pre-
dict treatment outcome in early stage Hodgkin disease. Due to the large
number of false positive PET2 in localized lymphoma we suggest new
evaluation methods in this subset of patients.
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PHASE Il STUDY OF ORAL PANOBINOSTAT IN PATIENTS WITH
RELAPSED/REFRACTORY HODGKIN LYMPHOMA AFTER HIGH-DOSE
CHEMOTHERAPY WITH AUTOLOGOUS STEM CELL TRANSPLANT

A. Younes," A. Sureda,” D. Ben-Yehuda,’ T.C. Ong,* D. Tan,”
A. Engert C. Le Corre, J. Gallagher,” S. Hirawat,” M. Prince’
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Creu, BARCELON, Spain; *Hadassah Medical Organization, [ERUSALEM,
Istael; *Hospital Ampang, AMPANG, SELANGOR, Malaysia; *Singapore
General Hospital, SINGAPORE, Singapore; ‘Klinikum der Universitat zu koln,
KOLN, Germany; "Novartis Pharmaceuticals Corporation, FLORHAM PARK,
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Background. Panobinostat (LBH589) is a pan-deacetylase inhibitor



(pan-DACI) targeting epigenetic and non-epigenetic oncogenic path-
ways. In vitro, panobinostat decreases proliferation and induces apopto-
sis in HL cell lines at low nanomolar concentrations. Encouraging clini-
cal activity, with a CT scan-based response rate of 42% in patients with
HL, has been demonstrated in an ongoing Phase I study in patients with
hematologic malignancies (Ottmann OG et al. ASH 2008 Abstract #958).
Aims. The aim of this open-label Phase II study is to confirm the effica-
cy of panobinostat in HL. Methods. Utilizing a Simon two-stage design,
patients with hodgkin lymphoma (HL), whose disease is refractory to,
or has progressed after ASCT are being enrolled in the study. The pri-
mary objective of the study is to determine the overall response rate
using the modified Cheson criteria. Secondary objectives include time
to and duration of response, progression-free survival (PES) and overall
survival; clinical and laboratory safety data will be collected. To be
included in the study, patients must have adequate organ function, no
other significant medical conditions, and ECOG PS <2. Panobinostat is
administered orally at a dose of 40 mg three-times weekly in a 21-day
cycle. Treatment is continued until disease progression or intolerance.
Dose delay and modification for toxicity is allowed. CT/MRI scans are
conducted at the end of every two cycles. The in vivo effect of panobi-
nostat on the expression of programmed cell death protein 1 (PD-1) on
peripheral blood T-lymphocytes was evaluated by multicolor FACS
analysis. Results. As of Feb 20, 2009, 30 patients have been enrolled, of
whom 14 have completed at least 2 months of therapy and for whom
preliminary data are available (median age 27.5 years [range 18-51]; six
male, eight female; median number of prior regimens five [range one to
six]). The more common AEs have been thrombocytopenia (n=6/14, all
Grade 3 or 4), diarrhea (n=6/14), and nausea (n=8/14). Among the 295
ECGs analyzed, there have been no >Grade 2 QTc abnormalities. Effi-
cacy data are available for six of the 14 patients who had tumor reduc-
tions ranging between 18% and 68%, including two partial responses.
All these patients continue on study. Serial blood samples were obtained
from four patients, and in all cases panobinostat significantly decreased
the expression of PD-1 on CD8' T cells after 7 and 15 days of therapy.
Summary. Panobinostat has encouraging clinical activity in heavily pre-
treated patients with relapsed classical HL. In addition to its direct anti-
tumor effect, our data suggest that panobinostat may enhance the anti-
tumor immune response by downregulating PD-1 on patients’ T lym-
phocytes. Panobinostat is generally well tolerated, and thrombocytope-
nia is managed by dose delay or dose reduction. Enrollment into the
study is on§oing; efficacy and safety data available at the time of the
meeting will be presented.
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QUALITY OF LIFE AND FERTILITY IN HODGKIN DISEASE PATIENTS
TREATED WITH ESCALATED BEACOPP

W. Jurczak,' D. Krochmalczyk,' W. Pabian,” P. Chrapczynski,®
A. Cwierz,? A. Giza,' M. Sobocinski,' D. Zimowska-Curylo,'
AB. Skotnicki'

'Dpt of Haematology, KRAKOW; *CMUJ Ob/Gyn Clinic, CMU]J, KRAKOW;
3Stdent Scientific Association CMUJ, KRAKOW, Poland

Aims and Background. Quality of life and fertility was assessed in 173
patients with advanced hodgkin disease (HD) IIBX - IV CS, treated in a
single institution with a medium follow-up of 5.5 years (2-12 years).
After initial therapy with ABV, ABVD or escalated BEACOPP regimens
(8 cycles) they were all assessed by CT or PET-CT. Good responders
(defined as over 50% tumor mass reduction) were treated by ABV or
ABVD (3 cycles), while other patients were subjected to escalated BEA-
COP. Involved field radiotherapy was considered in IIB patients, while
second line regimens with ASCT in relapsing/ refractory cases. Average
5 year OS and EFS was significantly longer in patients treated with
upfront escalated BEACOPP regimen: 94 and 89% (n=78) versus 90%
and 74% respectively (n=95, p<0.01, D. Krochmalczyk, W Jurczak er al.,
ASCO 2008). Intensive upfront therapy reduced the number of relaps-
ing/ refractory cases (4 and 22 pts were subjected to ASCT respective-
ly). Methods and Results. Quality of life (QoL) assessment addressing
social, physical and emotional functioning performed 6-60 months after
completing chemotherapy in 113 patients (177 completed question-
naires) revealed no important differences. Results were also similarin a
direct comparison of ABV/ABVD and escalated BEACOPP regimen by
64 patients who were treated by both of them. However dacarbasine
makes a difference: while 24 of 39 (61%) of patients preferred escalated
BEACOPP to ABVD, only 8 of 15 (32%) preferred escalated BEACOPP
to ABV. Hormonal and reproductive function of gonads was assessed in
106 patients 6-60 months after completing chemotherapy (women eld-
er than 50 years were not included in analysis, those on hormonal
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replacement therapy discontinued the drugs, 2 weeks prior to analysis).
Hypogonadysm was defined by low estradiol and testosterone levels
(<30 pg/mL an 10 ng/dL respectively). Reproductive function of gonads
was indirectly assessed by FSH levels (patients with FSH > 15 m IU/mL
were regarded unfertile). As expected gonad function was not impaired
in patients treated with ABV or ABVD regimens. The risk of infertility
after escalated BEACOPP regimen was greater for males than females
(over 70%, evenif only 3 cycles were given). In females, it increased with
the number of chemotherapy cycles, and strongly depended on dacar-
basine: 21,4% in those with 3 x escalated BEACOPP/3 x ABV compared
to 53% after 3 x escalated BEACOPP / 3 x ABVD (p=0.04, see Table for
details). Hypogonadism, was on the contrary observed only in females.
Summary and Conclusions. An upfront escalated BEACOPP regimen
improves the outcome of HD patients, as proven elegantly by GHSG. It
is efficient and well tolerated, so it should be offered as a standard I line
regimen to all high risk HD patients. De-escalation of therapy in good
responders to ABV/ABVD regimens may reduce it’s side eftects, how-
ever it doesn’t solve the infertility problem. Every male should be there-
fore offered a possibility of cryopreservation, while eliminating dacar-
basine may be considered in young females

Table.
2-nd line
3xesc 3xesc regimens Chi square
6x 6x | BEACOPP + | BEACOPP + | 6 xesc. (including | Pearson test
ABV [ ABVD 3xABV 3xABVD |BEACOPP ASCT)
N [ 2 14 15 il 7
" " " " " " 11,14
Females| infertiity 0% 0% 21.4% 53.3% 63.6% 42.86% p=04851
N=55 " " B " " " 14,03
hypogonadysm 0% 0% 21,4% 26,7% 54,5% 42.9% p=07542
N [ 3 4 10 14 [
. - . . " 7.82
Males  |infertility 0% 0% 75.0% 70,0% 71.4% 50,0% p= 16636
N=43 " " 13,08
inferility dh R p=.00030
hypogonadysm | 0% | 0% 0% | 0% [ 0% | 0,0%
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TANDEM AUTOLOGOUS/REDUCED-INTENSITY ALLOGRAFT FOR
RELAPSED/REFRACTORY HODGKIN'S LYMPHOMA: EARLY
ALLOTRANSPLANT AFTER INTENSIVE CYTOREDUCTION MAY
MAXIMIZE GRAFT VS LYMPHOMA EFFECT?

E. Todisco,' A.G. Congiu,’ L. Castagna,’ S.T. Nati,” A. Santoro,’
A.M. Carella’

'Istituto Clinico Humanitasl, ROZZANO MILANO; *Ospedale S.Martino,
GENOVA; “Istituto Clinico Humanitas, ROZZANO, Italy

Background. Hodgkin’s Lymphoma (HL) patients with disease at the
time of autolgous transplantation (ASCT), have high probability of pro-
gression after ASCT. Reduced-intensity conditioning allotransplant
(RICT) aims to exploit graft vs lymphoma (GvLy) effects while reducing
conditioning-related toxicity. RICT is considered as the last therapeutic
option and is usually offered to HL patients failing ASCT and in this
contest GvLy responses might be insufficient. Aims. We pionered that
offering RICT as an earlier option after intensive cytoreduction (ASCT)
may allow GvLy reaction to be better exploited (Carella et al. JCO 2000;
18:3918). Patients and Methods. Twentyseven HL patients (14M/13F)
underwent RICT preceeded by autografting (ASCT). Median age at diag-
nosis was 27 (range 15-44), median n° of chemotherapy lines was 2.5
(range 2-4). All but one patient had disease at ASCT. Twelve patients
were chemosensitive and 15 chemorefractory at ASCT and high-dose
therapy consisted of Melphalan 200 mg/mq (n=7) and BEAM (n=20).
The time interval between ASCT and RIC was 3 months (range 1.3-6.7).
RIC consisted of fludarabine-cyclophosphamide (n=12) or fludarabine-
melphalan (n=15). Results. The median time to neutrophils and platelets
recovery was 10 days and 16 days, respectively. Chimerism studies indi-
cated 100% donor-derived engraftment. Seven patients developed
aGVHD (grade 1I-IV) and 9 cGVHD (2 limited and 7 extensive). At the
last follow up 17 patients (63%) were alive, 12 (70.6%) in RC and 5
(29.6%) with disease. Ten patients expired (37 %), 7 of disease progres-
sion, 1 of aGVHD, 1 of cGVHD and 1 of infection. With a median fol-
low-up of 46 months (6-117 months), median OS was 47 months. Con-
clusions. These encouraging results suggest that GvLy may have a role on
residual disease after ASCT. A prospective study based on genetic ran-
domization (ASCT vs ASCT followed by RICT) would help to answer
this important issue.
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QUALITY OF LIFE IN A 2-YEAR FOLLOW-UP: SIGNS OF PNP PREDICT-
ING FATIGUE IN SURVIVORS TREATED IN THE HD10-12 TRIALS OF THE
GERMAN HODGKIN STUDY GROUP

T. Halbsguth," H. Mueller,' H.-H. Flechtner,” C. Brillant,' K. Behringer,'
Th. Schober,' H. Nisters-Backes,' A. Engert,' P. Borchmann'

'University of Cologne, COLOGNE; *Otto-von-Guericke-University Nagde-
burg, MAGDEBURG, Germany

Background. Hodgkin Lymphoma (HL) is one of the best curable can-
cers in adults. Thus, current research is focusing on the increasing pro-
portion of HL survivors with respect to the long-term consequences of
therapy. Especially health related quality of life (QoL) needs thorough
investigation since its relevance for HL patients, complexity and limit-
ed knowledge up to now. QoL incorporates different aspects such as
general QoL, fatigue, emotional, physical, role, social, sexual and cogni-
tive functions. Ajms. This analysis is focusing on QoL in the HD10-12
trials of the GHSG with special emphasis on fatigue and its predictors
in a 2 year follow-up. Methods. Patients of the German hodgkin study
group (GHSG) trials HD10-12 completed the QLQ-C30, the MFI20 and
some additional items at the time of diagnosis, after chemotherapy, after
radiotherapy and at follow-up examinations. We describe the courses of
the QLQ-C30 scales with means and 95 %-confidence intervals for each
measurement point and in relation to the respective norm values. In
multiple regressions we analyzed the role of the following predictors for
fatigue 2 years after treatment: age, sex, disease stage, treatment modal-
ity, baseline score of fatigue and symptoms of peripheral neuropathy
(PNP) before and after chemotherapy application. Results. In the sample
of 3608 patients all scales showed abnormal values from the beginning,
further deterioration to the end of chemotherapy and continuous recov-
ery from the end of radiotherapy on. Most scales improved clearly
beyond their pre-treatment values. Opposed to other scales, the scale for
fatigue reached only a moderate improvement beyond the pre-treatment
level. A first regression analysis showed a significant impact of sex, age,
disease stage and symptoms of PNP before therapy on fatigue after 2
years. There was no effect of the treatment arms and the respective inten-
sity of therapy within the 3 studies. When additionally fatigue baseline
scores were included in the analysis, these baseline score were the best
predictor of fatigue after 2 years and only PNP symptoms before
chemotherapy (p<0.001) and age contributed additional significant infor-
mation. Conclusions. In contrast to other QoL parameters, pathological val-
ues of fatigue occur frequently and show only a moderate improvement.
The main finding from this large prospective study in a homogenous
cohort of young cancer patients is that besides age and baseline values
of fatigue, symptoms of PNP before therapy are specifically predictive of
future fatigue complaints. Interestingly, we did neither find any signifi-
cant effect of the type or intensity of therapy. With this knowledge, it is
possible to define a patient cohort being at high risk for the development
of chronic fatigue and to develop and test intervention strategies.
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EXPRESSION AND EPIGENETIC ANALYSIS OF KEY B-LINEAGE TRAN-
SCRIPTIONAL PROGRAMMES IN HODGKIN / REED-STERNBERG CELLS

G.P. Collins,' J.C. Paterson,' L. Campbell,' D.Y. Mason,' T. Enver,’
T. Marafioti'

John Radcliffe Hospital, OXFORD; *Institute of Molecular Medicine,
OXFORD, UK

Background. Classical Hodgkin Lymphoma (cHL) is characterised by
the presence of Hodgkin / Reed-Sternberg (HRS) cells. Although derived
from germinal centre B-cells, HRS cells have commonly down-regulat-
ed their B-cell phenotype due to mechanisms which are incompletely
understood. Aims. 1. To determine the expression of the B-cell transcrip-
tion factor Pax5 in cHL cell lines and primary tissue; 2. to investigate pos-
sible causes of Pax5 down-regulation: methylation of the Pax5 gene pro-
moters and expression of proteins known to up-regulate Pax5 expression
- EBF1, GABP and MTA1. Methods. Expression level of Pax5, EBF1, GAB-
Po. and MTA1 in cHL cell lines was determined using one or all of: -
reverse transcriptase gPCR (Tagman primers and probes obtained from
Applied Biosystems); - western Blotting of whole cell lysates; - immuno-
cytochemistry of cytospin preparations. Expression of Pax5, EBF1 and
GABPo. in primary tissue from cHL cases was determined using
immunohistochemistry on paraffin embedded samples subjected to anti-
gen retrieval. Pax5 staining utilised the Envision kit (Dako) whereas
EBF1 and GABPo staining was automated, using a Bond machine.
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Methylation analysis of the Pax5 o and B promoters was performed
using bisulfite genome sequencing. DNA was bisulfite converted using
the Epitect kit (Qiagen), amplified by PCR, cloned and sequenced.
Demethylation was accomplished by culturing the cell lines in the pres-
ence of 5-aza-2-deoxycytidine +/- trichostatin A. Results. Pax5 protein
expression was absent in L428 and KMH2 cell lines and weak in the
L1236 cell line. 30 cHL cases were stained for Pax5 and staining of the
HRS cells was compared with reactive B-cells: 3/30 cases were negative,
16/30 were weakly positive, 10/30 cases were moderately positive and
only 1/30 of the cases was strongly positive. 10/21 Pax50 L428 cell line
clones showed a high degree of CpG methylation. Only 4/21 L1236 o
promoter clones showed a similar degree of methylation. The B promot-
ers from both cell lines were largely unmethylated. Demethylation
resulted in Pax5 mRNA upregulation in the L428 line. EBF1 protein in
11236 and KMH?2 lines was not detected but it was strongly expressed
in the L1428 cell line. For primary tissue: 3/28 cases were negative for
EBF1, 10/28 cases were weakly positive, 5/21 were moderately positive
and 10/28 were strongly positive. GABPo. was strongly expressed by
1428, L1236 and KMH?2 cell lines. 5/5 cases immunostained also showed
strong HRS cell nuclear expression. MTA1 mRNA levels (relative to the
control gene Abl1 ) in 1428, L1236 and KMH?2 were as high as those seen
in B-cell non-Hodgkin Lymphoma lines. Conclusions. 1. Pax5 is down-reg-
ulated in cHL cell lines and HRS cells of primary tissue; 2. the Pax5o pro-
moter is partly methylated in the 1428 line and may be contributing to
the down-regulation of Pax5 expression; 3. EBF1 is down-regulated in 2
of the cell lines tested and in the HRS cells of 13/28 cases tested suggest-
ing this may underlie down-regulation of Pax5 expression in a propor-
tion of cHL cases; 4. changes in GABP and MTA1 expression do not
appear to be contributing to changes in Pax5 expression.

0093

PLASMA LEVELS OF CIRCULATING CELL-FREE DNA AND OF
CYTOKINES AS POTENTIAL BIOMARKERS IN HODGKIN LYMPHOMA

S. Hohaus, G. Massini, M. Giachelia, B. Vannata, M. Criscuolo,
M.C. Tisi, M. Martini, E D'Alo, L.M. Larocca, M. T. Voso, G. Leone

Universita Cattolica S. Cuore, ROME, Italy

Background. Hodgkin lymphoma (HL) is characterized by an abun-
dant microenvironment surrounding the malignant Hodgkin and Reed-
Sternberg (HRS) cells. Production of cytokines and chemokines con-
tribute to create the favourable conditions for the growth and survival
of HRS cells. In particular, interleukin-10 (IL-10) and the chemokine
CCL17/TARC appear to play an important role in the recruitment of tol-
erant T cells to the HL lesions. Proliferation of the malignant and the
immune cells results in release of free DNA into the circulation. Cytokine
levels have been reported as useful biomarkers in Hodgkin lymphoma
(Casanovas, ] Clin Oncol 2007; 25; 1732). Aim. To assess the relation
between levels of free circulating DNA in the plasma to levels of other
biomarkers as cytokine levels of IL-10, IL-6 and TARC and patient char-
acteristics and their role for failure-free survival in Hodgkin lymphoma.
Methods. We studied 58 patients with Hodgkin [ymphoma (median age
34 years, range 13-74 years; 31 females and 27 males). Fifty-five patients
were treated with standard chemotherapy regimens: 29 patients
received ABVD, and 26 pts with advanced stage disease BEACOPP. DNA
was extracted from plasma collected at diagnosis using the QlAamp
DNA Blood MiniKit (Qiagen, UK) and DNA levels were determined
using a quantitative PCR for the B-globin gene. Plasma levls of IL-10, IL-
6 and CCL17/TARC were determined using ELISAs. Associations with
patient characteristics and event-free survival (EFS) were analyzed using
standard statistics (STATA 10). Results. Plasma DNA concentrations cor-
related to several patient characteristics as age >45 years, male sex, and
the presence of B-symptoms. HL cases of the nodular sclerosis type were
graded according to the BNLI classification, and patients with grade 2
disease had significant higher levels than patients with grade 1 disease
(»=0.005). There was a weak, but significant correlation between plas-
ma DNA levels and IL-6 levels (r=0.33, p=0.01), while IL-10 and TARC
levels did not correlate to DNA plasma levels. The probability of failure-
free survival at 4 years for patients with normal DNA levels was 92%,
while it was 64% for patients with elevated DNA levels (95% C.I.,72-
98, and 36-82, respectively; p=0.009). Elevated IL-10 and IL-6 levels were
associated with failure-free survival as well (»=0.006 and p=0.04). Includ-
ing the circulating DNA and cytokine levels into a multivariate analysis,
circulating DNA and IL-10 proved to be independent predictors of sur-
vival (both p=0.03), while IL-6 and TARC were not of prognostic signif-
icance. Conclusions. We describe levels of circulating DNA in the plasma
as a potential new biomarker in Hodgkin lymphoma, independent of
other biomarkers as IL-10 and IL-6.
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THE INFLUENCE OF POLYMORPHISMS OF GLUTATHIONE S-TRANS-
FERASE MU 1 (GSTM1), THETA 1 (GSTT1) AND PI 1 (GSTP1) GENES
IN THE OUTCOME OF HODGKIN'S LYMPHOMA

1. Lorand-Metze, G.J. Lourengo, M.T. Delamain, E.C.M. Miranda,
R.E. Kameo, C.S.P. Lima

State University of Campinas, CAVPINAS, Brazil

Background. Glutathione S-transferases (GST) are involved in the con-
jugation of several anticancer drugs, including alkylating agents, anthra-
cyclines and cyclophosphamide. The presence of at least one deletion in
two of these enzymes, GSTT1 and/or GSTM1 is associated with an
improved disease-free survival for patients with Hodgkin’s Lymphoma
(HL). In Brazil many patients present with advanced disease at diagno-
sis. Aim. To study the influence of the GST polymorphisms on the stage,
response to chemotherapy and survival in HL. Patients and Methods. Our
retrospective analysis included 110 patients, diagnosed between May
1993 and September 2007. Median age: 27 years (17-63); 58 males, 52
females. HL was diagnosed according to the WHO classification and
staged by Ann Arbor criteria. All patients were treated with either ABVD
or BEACOPP. In 55 patients, radiotherapy was included for consolida-
tion. At diagnosis 67 patients had stages I /Il and 42 had stages III / IV.
Genomic DNA from peripheral blood of all individuals was analysed by
the multiplex-PCR for identification of the GSTM1 and GSTT1 geno-
types and PCR-RFLP for identification of genotypes of the GSTP1.
Results. GSTP1 wild genotype and GSTMI1 null type were higher in
patients with stages III / IV (p=0.03 and p=0.05 respectively). The same
was obtained for the International Prognostic Score. However, presence
of bulky disease and bone marrow involvement was equally distributed
in all genotypes. GSTT1 undeleted and GSTM1 null genotypes were
associated with a lower percentage of complete remission (p=0.03), pri-
mary resistance and recurrence (p=0.08). After a median time of obser-
vation of 54 months (9-155) the overall survival in 5 years was 74%.
Only GSTM1 null genotype was associated with a longer disease free
survival (#=0.02). None of the examined polymorphisms was associat-
ed with the progression-free interval. A better overall survival was
observed in patients with the GSTT1 null genotype (¢=0.006). In the
multivariate analysis for overall survival, comparing stage and Interna-
tional Prognostic Score with the polymorphisms studied, only failure to
achieve a complete remission and GSTT1 undeleted genotype were
independent risk factors. Conclusions. Detoxification enzyme polymor-
phisms may influence the outcome of HL by modifying the metabolism
of cytostatic agents. Their study may help to identify patients that need
intensification of chemotherapy.

Supported by FAPESP and CNPq
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ANTHRACYCLINE CARDIOTOXITY OCCURS EARLY DURING THERAPY IN
CHILDREN WITH HODGKIN'S DISEASE

A. Tantawy, O.A. Elmasry, D.N. Toaima, A.M. El Shahat
Faculty of Medicine, Ain Shams University, CAIRO, Egypt

The ABVD (doxorubicin, bleomycin, vinblastine, dacarbazine) regi-
men is the standard therapeutic regimen for treatment of Hodgkin’s Dis-
ease (HD). However ,the therapeutic value of doxorubicin is limited by
the cumulative dose-related cardiotoxicity. Echocardiography is used to
serially assess left ventricular (LV) function in children, but the correla-
tion between LV ejection fraction (EF) measured by echocardiography
and cardiotoxicity assessed by endomyocardial biopsy grade is poor.
Objective. We aimed to assess LV function in children with HD by
radionuclide ventriculography (RVG) and compare it to simultaneous
echocardiographic assessment of LV function. Methods. 39 children diag-
nosed with HD were included in the study, 10 patients early during the
course of treatment ("2 ABVD cycles) [Group [; mean age 8.9+3.4 years;
5 males, 5 females; doxorubicin cumulative dose: 75+27.3 mg/m’; range:
50-100 mg/m’] and 22 patients late during the course of treatment (=6
ABVD cycles) [Group II; mean age 8.4+3.3 years; 17 males, 12 females;
cumulative doxorubicin dose 328+64 mg/m’; range: 210-485 mg/m?]. All
patients were assessed prior to radiotherapy. Ten patients were stage II,
23 were stage Il and 6 were stage IV HD. Following informed parental
consent, all children underwent a full clinical assessment, 2D, M-mode
and Dopper echocardiography and radionuclide ventriculography (RVG)
for assessment of LV function. Seven of the children in Group I were
reassessed after completion of 6 ABVD cycles and their data included in
the analysis of group II (n=29).
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Results. There was no significant difference between both groups as
regards the stage of HD. The EF in Group I was 58.2+9.1% by echocar-
diography compared to 51.7+2.5% by RVG (p<0.05), and 7 patients had
an EF<50% by RVG compared to only 1 patient by echocardiography.
Group II had lower EF than group I by echocardiography (53+7.7 %;
p=0.09), but this was only significant when EF was assessed by RVG
(44.2+4.5%; p=0.000). An EF<50% was present in 11 and 15 patients in
group II by echocardiography and RVG, respectively. Paired analysis of
the 7 children who were studied early and late during therapy showed
a significant drop in EF by both echocardiography [58.7+7.3 vs.
52+52.44%; p=0.04] and RVG [51.4+2.6% vs. 47.2+3.1%; p=0.004].
There was a significant negative correlation between the cumulative
dose of doxorubicin and EF measured by RVG (r=-0.531; p=0.001) but
not with EF measured by echocardiography (r=-0.075; p=0.3). No corre-
lation was found between EF measured by RVG and echocardiography
EF(r=0.217; p=0.25). Conclusions. Doxorubicin cardiotoxicity occurs ear-
ly and at relatively low cumulative doses in children with HD treated
with the ABVD regimen. RVG is more sensitive than echocardiography
in detecting early cardiotoxicity manifested as impaired LV EF in children
receiving doxorubicin therapy. Baseline and serial assessment of LV func-
tion by RVG is recommended in children with HD receiving ABVD
based protocols
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COMPLETE RESPONSE TO IGEV (IFOSFAMIDE, GEMCITABINE AND
VINORELBINE) AND OUTCOME IN RELAPSED/REFRACTORY
HODGKIN'S LYMPHOMA PATIENTS

A. Anastasia,' R. Mazza,' L. Giordano," M. Balzarotti,' M. Magagnoli,'
L. Castagna,' M. Spina,” U. Tirelli,” A. Santoro'

Istituto Clinico Humanitas, ROZZANO; *Centro di Riferimento Oncologico,
AVIANO, Ttaly

Background. High dose chemotherapy with autologous stem cells
transplant (ASCT) is the gold standard in patients with relapsed/refrac-
tory hodgkin's lymphoma (HL). Response to induction chemotherapy
(chemosensitive patients) plays a major role in prognosis, however the
role of complete response (CR) status after induction therapy has not
been established. Aim. Primary endpoint was to evaluate the role of CR
versus no-CR to IGEV induction therapy on the outcome in terms of pro-
gression free survival (PSF) and overall survival (OS). Methods. One hun-
dred twenty one patients with relapsed/refractory HL received 4 cours-
es of IGEV followed by single (N=59) or tandem (N=19) ASCT (Santoro
et al., Haematologica 92, 2007). Response to IGEV was evaluated by
Cheson criteria (1999). Statistical analysis was performed by using the
Kaplan-Meier method and Cox proportional hazard model. Results. IGEV
induced an overall response rate of 75% with 46% of CR. In the univari-
ate analysis favourable factors for outcome were CR vs no-CR to IGEV
(PES: p<0.001, OS: 0.002), A vs B symptoms (PFS: p 0.003; OS: p=0.05),
limited vs advanced stage (PES: p 0.03; OS: p 0.03), and 1 vs.22 previous
chemotherapy lines (PFS: p 0.03, OS: p 0.02); response to last therapy
(relapsed vs refractory) influenced PES (p 0.03) but not OS (p 0.70). The
multivariate analysis confirmed the favourable prognostic role of CR to
IGEV (PES HR: 2.5, C195%:1.3; 4.6 - OS HR 2.3, C195%:1.1;4.8) and of
the number of previous chemotherapy lines (PES HR:1.8, CI1 95%:1.0;3.2
- OS HR 2.1, CI 95%:1.1;3.9). Conclusions. According to our data, we
conclude that: 1. CR to IGEV is the strongest indicator of outcome in
relapsed/refractory HL. 2. Achievement of CR to IGEV overcomes the
role of initial disease status. 3. Efforts are warranted to increase the CR
rate by induction therapy.
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THE PROGNOSTIC SIGNIFICANCE OF PET SCAN IN PATIENTS WITH
RELAPSED/REFRACTORY HODGKIN LYMPHOMA TREATED WITH HIGH
DOSE THERAPY AND AUTOLOGOUS STEM CELL TRANSPLANTATION

M. Moschogiannis,' T.P. Vassilakopoulos,' G.A. Pangalis,"

P. Tsirkinidis,' V. Pappi,' O. Tsopra,' S. Sachanas,' Z. Galanis,’

M. Angelopoulos,' X. Yiakoumis,' C. Kalpadakis,' M.P. Siakantaris,”
K. Konstantopoulos,' M.-C. Kyrtsonis,' P. Panayiotidis,' M.K.
Angelopoulou’

'National and Kapodistrian University of Athens, ATHENS, *National &
Rapodistrian University of Athens, ATHENS, Greece

Background. Approximately 50% of patients with relapsed/refractory
hodgkin's lymphoma (HL) can be cured with high-dose therapy/autol-
ogous stem cell transplantation (HDT/ASCT). Response to salvage
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chemotherapy, as assessed by clinical staging, prior to ASCT is one of
the most powerful prognostic factors for outcome. On the other hand,
the prognostic significance of interim PET scan in advanced HL patients
treated with first-line ABVD chemotherapy is well established. Howev-
er, its role in the ASCT setting for relapsed/refractory disease is not yet
elucidated. Aims. To study the prognostic significance of PET scan before
and after HDT/ASCT in patients with relapsed/refractory HL. Methods.
Clinical staging with computed tomography and PET scan were per-
formed after salvage chemotherapy just prior to ASCT and at 3 months
post transplant and findings were correlated with failure free survival
(FES). PET scan was considered negative, when no uptake was present,
positive, when any lesion was FDG avid with SUV equal to or greater
than 4 and minimal residual uptake positive (MRUp), when any lesion
showed abnormal uptake with SUV<4. Results. 33 patients were stud-
ied, 20 were males and 13 females, median age at ASCT was 26 years
(18-53), 18 patients were treated for primary refractory disease, 12 at first
relapse and 3 beyond first relapse. All patients received salvage
chemotherapy and 22 had chemosensitive disease prior to ASCT.
Among the 33 patients included in the study, 25 had a PET scan avail-
able pre ASCT, 29 post and 21 at both time points. Pre ASCT PET scan
did not correlate with FFS. Five patients had a negative pre-ASCT scan
and one of them relapsed, whereas 9 relapses were observed among 20
patients with a positive or MRUp pre-ASCT PET scan. One-year FES
was 100% and 48% respectively (p=non-significant). The figure of 48%
remained unchanged for 3 years following ASCT. On the contrary, post-
ASCT PET scan had a strong predictive value for outcome. Thus there
were 2 relapses among 14 patients with a negative post-ASCT scan, vs
10 among 15 cases with a positive or MRUp post-ASCT PET scan. The
corresponding 1-year FES was 92% vs 34% (p=0.002). Pre-ASCT PET
scan was positive or MRUp in 13/18 chemosensitive patients, vs 7/7
chemoresistant ones. Among the 21 patients who had a PET scan avail-
able at both time points, there were no relapses recorded for those who
were pre-ASCT PET scan either positive or MRUp and became post-
ASCT PETscan negative (0/10 patients), as shown in the Table. On the
contrary, all patients with a pre-ASCT PET scan positive or MRUp, who
remained or became post-ASCT PET scan positive, relapsed (7/7
patients), as shown in the Table. Conclusions. Pre-ASCT PET scan posi-
tivity does not preclude a positive outcome for patients with
relapsed/refractory HL undergoing HDT/ASCT, since half of them
remain relapse free for the three subsequent years. Patients who remain
or become PET positive after ASCT have an extremely poor prognosis,
whereas those who convert to negativity enjoy a favorable outcome.

Table. Relapses according to pre- and post-asct pet scan.

PRE-ASCT PET SCAN
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LOW INCIDENCE OF PREMATURE OVARIAN FAILURE IN FEMALE
PATIENTS TREATED FOR HODGKIN LYMPHOMA DURING PREPUBER-
TAL OR POSTPUBERTAL PHASE

S. Falorio, G. La Barba, E. Fioritoni, G. Fioritoni, F Angrilli
Civic Hospital, PESCARA, Italy

Background. Chemotherapy and radiotherapy may cause infertility in
young women with Hodgkin Lymphoma (HL) because of the massive
depletion of the ovarian follicle reserve resulting in premature ovarian fail-
ure (POF). Factors affecting the risk of POF include the age at the time of
therapy, the types of drug used and the intensity of treatment. Without
any ovarian protection, the expected rate of POF in postpubertal women
is approximately 10-20%, 70% and 90-100% following the use of alky-
lating-free regimens (ABVD/ABVD:-like), alkylating-containing regimens
(MOPP/ABV, COPP/ABVD, BEACOPP) and ASCT, respectively. Ajms. To
evaluate the incidence of POF and infertility after chemoradiotherapy in
prepubertal girls and in postpubertal women who received a
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Gonadotropin Releasing Hormone analogue (GnRHa) to prevent ovari-
an damage during treatment. Methods. From January 1991 to August 2008,
115 untreated female patients (pts) with HL aged 8-40 years (median 24)
have been treated in our institution. Before HL treatment, 4 pts are pre-
pubertal girls and 111 pts are postpubertal women. To protect ovarian
function during chemo-radiotherapy, postpubertal pts received GnRHa
monthly, while prepubertal girls not received ovarian protection. HL
treatment included 4 to 6 courses of chemotherapy plus radiotherapy
for CS I-IIA and 6 courses of chemotherapy plus radiotherapy to resid-
ual masses for CS IIB-IV. Overall, 90 pts received alkylating-free
chemotherapy and 25 pts received alkylating-containing regimens
(MOPPEBVCAD, COPPEBVCAD, COPP/ABV, BEACOPP) as first-line
(20 pts) or salvage treatment (5 pts). Four of the 81 irradiated pts received
subdiaphragmatic radiotherapy. Ten relapsed/refractory pts received sal-
vage treatment including ASCT in 7 cases and allo-SCT in one case.
Results. After a median follow-up of 144 months (range 5-204) 3 pts died
of HL, 112 are alive and 103 are evaluable for treatment-related gonado-
toxicity. All 3 evaluable pts treated during prepubertal phase have today
normal menses. Only 7 pts (7%) developed POF, while 93 pts (93%)
recovered a normal ovarian function in the group of postpubertal women
treated with GnRHa. After treatment, 27 pts attempted pregnancy and
conceived. Twenty-six healthy babies were delivered and 3 pregnancies
are ongoing. We analyzed risk factors and found that the salvage treat-
ment had a very significant impact on the incidence of POF (p<0.0001).
The age (> 30 years) correlates with POF only in pts who received sal-
vage treatment (p=0.05), while first-line treatment with alkylating drugs
(»=0.2) and advanced stages of disease (p=0.18) were not significative.
Conclusions. Our data confirm that prepubertal status may protect the
ovaries from the toxicity of chemoradiotherapy. In agreement with this
concept, we think that in postpubertal women who received GnRHa
during HL treatment, the low incidence of POF following first-line ther-
apy is due to the reversible induction of a prepubertal hormonal milieu
during chemoradiotherapy. Unfortunately, in relapsed/refractory pts
GnRHa does not seem to be very effective, and further experimental
approaches are required for ovarian protection and fertility preservation.
In this regard ovarian tissue cryopreservation represents a promising tech-
nology that may restore both complete ovarian function and fertility.
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COMPARATIVE STUDY OF TWO MOPP-DERIVED CHEMOTHERAPEUTIC
PROTOCOLS FOR MANAGEMENT OF PEDIATRIC HODGKIN'S DISEASE:
SINGLE CENTER 5-YEARS EXPERIENCE

Y. Al-Tonbary, M. Abul-Kheir, A. EL-Ashry, E.E. Salama, M. Sedky,
E. Fouda

Mansoura University Children's Hospital, NNANSOURA, Egypt

Background. In 1990s, countries with limited resources accounted for
86% of the world’s children (<15 years), a figure projected to increase to
more than 90% by 2030. These countries bear most of the global burden
of childhood cancer (World Development Report, 1993). The inability to
ensure most of the high-cost chemotherapeutic agents beside the world
increment of drug cost with inability of local production of such high-
technology medications obligate us among other underdeveloped coun-
tries to change the COPP-AV protocol to more available and less expen-
sive COMP or OAP protocols. Subjects and Methods. A total of 119 new-
ly diagnosed Hodgkin disease children were treated in the pediatric
Hematology/Oncology Unit at Mansoura University Children’s Hospital,
in the period from January 2002 to December 2006. They were 74 males
and 45 females with M/F ratio of 1.64:1 and median age of 8 years (range:
1-16 years). Median follow up was 587 days (19.5 months) with last fol-
low up end at March 2008. Most of the patients were in stage [; 61 cases
(51.3%), while stage II; 27 cases (22.7 %), stage III; 24 cases (20.1%), and
stage IV, 7 cases (5.9%). The histopathological type was mixed cellulari-
ty; in 67 cases (56.3%), Nodular sclerosis; in 26 cases (21.8%), Lympho-
cyte predominance; in 25 cases (21.0%), and lymphocyte depletion; in
only 1 case (0.9%). The patients were randomized to receive either alky-
lating based COMP protocol (Cyclophosphamide 600 mg/m* IVI,
Oncovin 1.4 mg/m’ day 1,8 IV, methotrexate 40 mg/m’ day 1,8 IVI and
prednisone 40 mg/m’ day days 1-14 PO for 8 cycles every 28 days) or
anthracycline based OAP protocol (Oncovin 1.5 mg/m’ day 1,8,15 1V,
Adriamycin 60 mg/m’ day 1,15 IVI and Prednisone 40 mg/m*/day days
1-14 PO for 8 cycles every 28 days). Procarbazine was substituted in the
1st protocol and omitted in the 2nd one. Sixty patients received COMP
protocol and 59 patients received OAP protocol. Results. Complete remis-
sion was achieved in a higher percentage of patients treated with COMP
protocol 81.4% (48 cases), while only it was achieved in 50% of those
received OAP treatment (32 cases) (»<0.001). Partial response was more



in those treated with OAP (23%) and less with COMP protocol treat-
ment (5%). Relapse rate was almost equal in both treatment limbs but was
earlier with OAP treated patients, as it occurred in 16 patients (27 %) in
COMP protocol at a duration of 106 days and in 18 patients (30%) in OAP
protocol at a median duration of 60 days. The re-induction of remission
after that relapse was successful in COMP limb in 7.5% vs. 3% in OAP
limb. Acute drug toxicities were minor in both protocols of therapy.
Chronic drug toxicities in the form of toxic hepatitis or liver cell failure
were recorded in 3 cases only (5%) in COMP protocol patients. On the
other hand, the complications were more prevalent in those treated with
OAP protocol as 4 cases (6.8%) developed heart failure and 12 patients
(20.3%) showed toxic hepatitis or liver cell failure. Five years survival was
higher in those received COMP protocol (76.3%), versus 60% in those
received OAP protocol (p<0.01). Conclusions. Patients treated with COMP
protocol achieved better response, less relapse, higher survival and less
toxicities when compared to those given OAP protocol .
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INTERLEUKIN-12 GERMLINE POLYMORPHISM AND OUTCOME OF
PATIENTS WITH HODGKIN LYMPHOMA: A PROSPECTIVE STUDY OF
THE GROUPE D'ETUDE DES LYMPHOMES DE L'ADULTE

H. Ghesquieres,' O. Casasnovas,” M. Fournier,® D. Cox," P. Brice,*
E Morschhauser,” A. Verney,’ C. Sebban,' V. Ribrag,’ C. Haioun,”
P. Feugier,® H. Tilly,” C. Ferme,® G. Salles®

'Centre Leon Berard, LYON; *CHU Bocage, DIJON; *Centre Hospitalier Lyon
Sud, LYON; *CHU Saint Louis, PARIS; *°CHRU Lille, LILLE; ‘Institut Gustave
Roussy, VILLEJUIF; "CHU Henri Mondor, CRETEIL; *CHU Brabois, NAN-
CY; *Centre Henri Becquerel, ROUEN, France

Background. Although Hodgkin lymphoma (HL) is a highly curable
malignancy, about 15% and 30% of patients with respectively localized
or disseminated disease do not respond or relapse after initial treatment.
Several scoring systems using conventional biological and clinical param-
eters have been developed for limited and advanced stages in order to
adapt the therapeutic strategy. However, the identification of patients
with adverse outcome needs to be improved. Cytokines have an impor-
tant role in the pathogenesis of HL. Among them, interleukin-12 had an
important role in stimulating cytotoxic lymphocyte and natural killer
cells. A recent study (Cozen ez al. Blood 2008) showed that IL-12 level of
HL patients and their twins was lower than matched controls and a IL-
12 polymorphim (rs3212227) that modulate IL-12 expression was asso-
ciated with an increase risk of HL. Aims. In this context, we evaluated the
influence of this IL-12 germline polymorphism on response to treatment
and outcome in patients with HL. Methods. Between 1998 and 2002, we
prospectively investigated the prognostic role of plasma cytokines and
soluble receptors in Hodgkin lymphoma patients (Casasnovas et al. JCO
2007). A sample was collected at diagnosis specifically to investigate sin-
gle nucleotide polymorphisms (SNPs) in cytokine genes. DNA was
extracted from venous blood samples. Genotyping experiments of IL12
153212227 (3’'UTR +1188A>C) were performed in duplicate using Taq-
man technology (ABI Prism 7000, Applied Biosystems) in 259 patients.
We estimated the prognostic value of this SNP for response to treatment,
relapse and overall survival (OS). Results. Among the 259 studied patients,
25% were older than 45 years and 56% were male. At diagnosis, 187
patients (72%) were in Ann Arbor stage I-Il and 116 (45%) presented
with B symptoms. Histology was nodular sclerosis in 208 patients (80%).
Treatment consisted of 4 to 6 courses of anthracycline-based chemother-
apy (CT) followed by involved-field radiotherapy for stages I-Il and 8
courses of anthracycline-based CT for stages III-IV. Complete response
(CR) and uncertain CR (uCR) were observed in 228 patients (88%), par-
tial response in 11 (4%) and stable and progressive disease in 20 (8%).
Relapse occurred in 46 patients (18%) and 25 patients (10%) died, 18 of
whom of HL. After a median follow-up of 4.2 years months, the 4-year
progression free survival (PES) and OS were 81.7% and 92.2%, respec-
tively. Genotypes of IL12 +1188A>C were AA, AC and CCin 166 (64%),
73 (28%) and 20 (8%) patients, respectively. These distributions appear
significantly different from what observed in the general population
(»<0.005). No correlation was observed between initial characteristics of
HL patients and IL-12 genotyping. Regarding treatment response, no spe-
cific IL-12 genotype was associated with a better CR or influenced OS and
PES. Conclusions. Whether HL patients presented a specific IL12 genotype
distribution as suggested by our study and Cozen series need to be con-
firmed. However, we didn’t observe in this large series of HL patients
with a particularly favorable outcome that this SNP predict response to
initial treatment or outcome of patients. The role of host immunogenet-
ics as prognostic factors in HL deserves others studies.
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Bleeding disorders (congenital and acquired)
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RECURRENT MUTATIONS IDENTIFIED ON LMAN1 AND COAGULATION
FACTORS VII, X, XIlIl GENES

A. Cairo,' M. Menegatti,> M. Spreafico,” I. Garagiola,” E Peyvandi'

'IRCCS Maggiore Hospital, Mangiagalli and Regina Elena Foundation,
MILAN; *Dypt of Internal Medicine, University of Milan, MILAN, ITtaly

Rare Bleeding Disorders (RBDs) as Factor (F)V, FV+EVIII, FVII, EX, EXI
and EXIII deficiencies, afibrinogenemia and hypoprothrombinemia, are
transmitted as autosomal recessive traits. RBDs are relatively rare in
Europe (1:0.5-2 millions), but their frequency is increasing due to the
high rate of immigration from the Middle East and North Africa where
the incidence is significantly higher. In 2004 an International RBDs Data-
base (RBDD: www.rbdd.org), structured to collect and to report pheno-
type, genotype, clinical and therapeutic information on each single dis-
order, was developed. This database contains data on 310 not related
patients from all over of the world. Of them, 258 have been genetically
characterized, with only 6% (16 patients) lacking a gene mutation in the
coding region and 400bp of 5’-3’'UTR. Out of 172 identified mutations,
52% (90) were missense, 12% (21) nonsense, 12% (21) splicing site,
21% (35) insertion/deletion and 3% (5) were located at the 5’UTR. A
careful analysis of RBDD showed common mutations specific to some
geographical areas: -p.GIn160Arg (originally reported as Gln100Arg)
mutation on FVII gene was confirmed to be present only in Europeans,
being found only in Italians (5 families out of 20, 25%) and in one
Swedish although 62 families coming from different countries (Table 1)
were characterized; -p.Arg40Thr (Arg-1Thr) mutation, on FX gene, was
found only in Iranians (4 families out of 23, 17 %), although 33 families
coming from different countries (Table 1) were characterized; -
p-Met1Thr mutation on LMANT gene was confirmed to be present only
in Italians (4 families out of 8, 50%), although 26 families coming from
different countries (Table 1) were characterized; p.Gly216Arg
(Gly215Arg) and p.Arg78His (Arg77His) mutations on FXIII gene, were
found respectively only in Serbians (100% of studied families) and in Ira-
nians (6 families out of 20, 30%), although 30 families coming from dif-
ferent countries (Table 1) were characterized. The haplotype analysis in
future will help to explain more on each genetic mutation distribution
in different ethnic groups and eventual “founder” effect. Our results sug-
gest the existence of recurrent mutations in specific geographic areas
which could help for prevention of these disorders through prenatal
diagnosis in families with already one severe affected child, particular-
ly in those countries with low economic resources.
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MANAGEMENT OF ACUTE HAEMARTHROSIS IN HAEMOPHILIA:
A EUROPEAN SURVEY

RJ.R. Hermans,' P. De Moerloose,” K. Fischer,® K. Holstein,*
R. Klamroth,” T. Lambert,® G. Lavigne-Lissalde, R. Perez,®
M. Richards,” G. Dolan'0

'Cliniques universitaires Saint-Luc, BRUSSELS, Belgium; *Hépital cantonal,
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ogisches Zentrum, II. Medizinische Klinik und Poliklinik, Universititsklini,
HAMBURG, Germany; *Vivantes-Klinikum in Friedrichhain, BERLIN, Ger-
many; ‘CHU Kremlin - Bicetre, PARIS, France; "Laboratoire d'Hématologie,
Groupe Hospitalo-Universitaire Caremeau, NIMES, France; *Hospital Virgen
del Rocio, SEVILLE, Spain; "Paediatric Haematology Department, LEEDS,
UK;"°Queen's Medical Centre, NOTTINGHAM, UK

The treatment of haemarthrosis in a person with haemophilia may
involve several different treatment modalities including factor replace-
ment therapy, joint aspiration, ice, non-weight bearing interventions
and/or immobilisation, analgesics including anti-inflammatory agents
and rehabilitation. However, few data are available on the optimal man-
agement of acute haemarthrosis in practice. Such information may be
critical in view of recent insights into the pathophysiology of
haemophlilic arthropathy. Current management algorithms for acute
haemarthrosis were surveyed among 23 haemophilia physicians repre-
senting 15 different European countries and responsible for the care of
3,633 patients. Three clinical scenarios of acute haemarthrosis in patients
with haemophilia A were presented and management was recorded
using 16 questions per scenario. For moderate haemarthrosis, a first dose
of 30 U/kg FVIII was given by 75 % treaters once a day (88%) and
repeated on day 2 (66%) and up to day 4 (22%). At presentation of a
severe haemarthrosis, a first dose of 40-50 U/kg was given by 75 %
treaters and repeated on day 1 (81 %). Replacement therapy was con-
tinued up to day 3 (77 %) or 4 (54 %). Aspiration was considered by 19%
of the physicians. Inhibitor screen was ordered by 27 %, factor assays
70%, and imaging 57%. Active additional interventions in case of a
severe bleed included immobilisation (splint or cast) (71%) and non-
weight-bearing (85%). Analgesics were used in most cases, but steroids,
NSAIDs and antifibrinolytic agents were used infrequently (<20%). In
conclusion, this survey highlights potentially important variation in the
management of acute haemarthrosis across the EU with respect to inten-
sity and duration of replacement therapy as well as use of adjunctive
therapies. Local practice and national guidelines may need to be revised
in light of recent advances in the understanding of the pathogenesis of
haemophilic arthropathy.
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CIRCULATING VERSUS PROGENITOR ENDOTHELIAL CELLS ARE
ABNORMAL IN PATIENTS WITH DIFFERENT TYPES OF VON
WILLEBRAND DISEASE AND CORRELATE WITH MARKERS OF
ANGIOGENESIS: A COHORT STUDY OF 74 CASES

G. Gritti,' A.B. Federici,' A. Cortelezzi,' P. Bucciarelli,” M. Punzo,’
S. Lonati,' E Rezzonico,” I. Silvestris,' V. Rubini,* S. La Marca,”

G. Lambertenghi-Deliliers,' PM. Mannucci’

'Deapartment of Hematology, University of Milan, MILAN; *Dep. Internal
Medicine, University of Milan, MILAN, Italy

Background. von Willebrand disease (VWD) is the most common
inherited bleeding disorder and is caused by quantitative (VWD1 and
VWD3) or qualitative (VWD2A, VWD2B, VWD2M, VWD2N) defects
of von Willebrand factor (VWEF). VWE synthesized by endothelium and
magakaryocytes, circulates in plasma and is present in sub-endothelium
and platelets: therefore VWF is an ideal marker for endothelial forma-
tion/ damage and megakaryocytopoiesis. Circulating (CEC) and pro-
genitor (CEP) endothelial cells have been also recently proposed as mark-
ers of peripheral and bone marrow-derived angiogenesis. Aims of the
study, Patients and Methods. To evaluate the association of CEC/CEP with
cellular and circulating VWE, we have measured the number of CEC/EPC
together with VWF and cytokines involved in angiogenesis in a cohort
of 74 patients with different VWD types. Seventy-four VWD patients
were diagnosed according to the recommendations of the Scientific
Standardization Committee on VWEF of the ISTH. VWD cohort was
composed by the following VWD types (number): VWD1 (22), VWD2A
(9), VWD2B (19), VWD2M (17), VWD3 (7). Twenty healthy individuals
were used as controls. CEC (CD1467, CD31*, CD45) and CEP (CD34",
CD1337, CD45") were evaluated by flow cytometry. Serum levels of
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VEGE, E-selectin, P-selectin, EPO and TPO were determined by ELISA.
Both CEC/EPC and cytokines were analyzed by the same authors in
blind, i.e. without knowing in advance VWD diagnosis. Continuous
variables were expressed as median and range. CEC, EPC, VEGE E-
selectin, P-selectin, EPO, TPO were all left-skewed, so that a logarith-
mic transformation was performed before statistical analysis in order to
approximate a normal distribution. Comparison between groups was
made by Student’s t-test or one-way ANOVA where needed. To evalu-
ate the influence of VWEF on CEC and EPC levels, a simple linear regres-
sion analysis was performed. Adjustment for age, sex and WBC levels
was made by a multiple linear regression analysis. Correlation analysis
was performed by using the Spearman’s rank correlation test. »<0.05
was taken as a cut-off point for statistical significance. Results. CEC, E-
selectin, VEGF and EPO tended to be higher in all VWD patients than
in controls. TPO was particularly high in VWD3 patients but not in the
other VWD types, while P-selectin serum levels were almost similar in
VWD patients and in controls. Conversely, EPC were lower in all VWD
patients than in controls. Considering VWD patients all together, there
was a statistically significant difference between VWD patients and con-
trols in mean levels of CEC, EPC, VEGE, E-Selectin and EPO (p<0.01 for
all of them), while no statistically significant difference was found for
P-Selectin and TPO. Dividing VWD patients into types (VWDI,
VWD2A/2M, VWD2B, VWD3), a statistically significant difference was
found for CEC (one-way ANOVA: p=0.005), EPC (p=0.001), E-Selectin
(»<0.0001), EPO (p=0.021) and TPO (p=0.004). VEGF showed a trend
towards significance (p=0.061), while for P-Selectin no significant differ-
ence was found (p=0.952). Considering only VWD1, we found a signif-
icant inverse relationship between CEC and VWEF:Ag plasma levels
(»=0.048; R°=0.19). The relationship was still significant after adjust-
ment for age, sex and WBC in a multiple linear regression analysis (y=
0.046). Discussion and Conclusions. Based on these results, we can con-
clude that CEC are increased in VWD patients, especially in VWD2B and
3: high CEC are associated with increased levels of cytokines involved
in angiogenesis (up-regulation). Conversely, CEP are always decreased
in VWD patients, especially in VWD1 and VWD2A/2M, suggesting
down-regulation of bone marrow-derived angiogenesis. This abnormal
results on CEC/CEP in patients with inherited deficiencies of VWE might
suggest a major role of VWF in peripheral and bone marrow-derived
angiogenesis
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THE HEMOSTATIC POTENTIAL OF ACUTE PROMYELOCYTIC LEUKEMIA
CELLS BY THE CALIBRATED AUTOMATED THROMBOGRAM ASSAY:
MODULATION BY ARSENIC TRIOXIDE AND ALL-TRANS RETINOIC ACID

A. Falanga,' E. Diani,” L. Russo,” D. Balducci,” M. Marchetti’

'Ospedali Riuniti Bergamo, BERGAMO; *Hemostasis and Thrombosis Center,
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Background. Acute promyelocytic leukemia (APL) cells highly express
both procoagulant and anticoagulant activities. Overall these activities
contribute to the coagulopathy typical of APL patients. Differentiation
therapy with all-trans retinoic acid (ATRA) or arsenic trioxide (ATO)
induces the APL molecular remission and affects the cellular hemostat-
ic properties. Aims.We wanted to characterize the APL cell hemostatic
potential by the calibrated automated thrombogram (CAT) standard-
ized global assay, which reflects the net results of pro- and anti-coagu-
lant forces. The endogenous thrombin potential (ETP), measured as the
area under the thrombin generation (TG) curve, is a good indicator of
overall plasma prothrombotic and hemorrhagic tendency. We evaluat-
ed 1) the sensitivity of NB4 cell TG potential to treatment with ATRA
or ATO; 2) the correlation of CAT parameters to the levels of two known
procoagulants, i.e. tissue factor (TF) and cancer procoagulant (CP), and
3) the association of global TG to cell differentiation, proliferation, and
apoptosis/necrosis. Methods. NB4 cells TG was measured before and
after 24h incubation with either 0.1 pM ATO, 1 pM ATRA, the combi-
nation 0.1 pM ATO/1 pM ATRA or the vehicle (control). TG potential
of NB4 was evaluated in normal pool plasma (NPP) by CAT assay; TF
by chromogenic, immunological, cytofluorimetric assays; TFmRNA by
RT-PCR; CP activity by chromogenic assay; cell differentiation by cyto-
fluorimetric analysis of surtace CD11b expression; and cell
apoptosis/necrosis by annexin V/propidium iodide staining. Resuls.
Before any treatment the TG potential of NB4 cells (=1850+70 nM*min)
was significantly increased compared to normal granulocytes (p<0.05).
When the CAT was performed in the absence of factor VII (FVII), a sig-
nificant decrease of ETP was observed, confirming a major role to glob-
al TG for TF, but also suggesting a role for other procoagulants (i.e. CP,
phospholipids) to the remaining FVII-independent activity. Both ATRA



and ATRA/ATO significantly reduced the NB4 TG (980+100 nM*min,
and 1090+90 nM*min, respectively) compared to untreated cells, where-
as ATO alone had a minor effect (1200+120 nM*min). Results of specif-
ic assays to identify TF and CP confirmed a greater effect of ATRA and
the combination ATO+ATRA in reducing both procoagulants compared
to ATO alone. The observed modulation of TG potential by the two
drugs paralleled the reduction of cell proliferation due to induction of
apoptosis and cell differentiation (ATRA and ATO+ATRA) or to cell
necrosis (ATO). Summary and Conclusions. The CAT assay appears to be
a reliable and sensitive method for characterizing the TG potential of
APL cells. It can be a valuable tool to characterize the overall hemostat-
ic phenotype (both procoagulant and anticoagulant) of APL cells and
ultimately to understand the role of different TG phenotypes in predict-
ing the outcome of the APL coagulopathy.
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SINGLE CENTRE EXPERIENCE OF DESMOPRESSIN RESPONSE IN
CHILDREN WITH MILD FVIII DEFICIENCY, VON WILLEBRANDS DISEASE
AND PLATELET FUNCTION DEFECTS

A. Breen, M. Kavanagh, I. Kelly, B. Nolan, I. Regan, P. Smith,
C. McMahon

Our Lady's Children's Hospital, DUBLIN, Ireland

Background. Desmopressin(1-deamino-8-D-arginine-vasopressin) is a
synthetic vasopressin analogue that increases factor VIII levels in mild
Factor VIII deficiency, von Willebrand factor in von Willebrands dis-
ease(VWD), and improves bleeding time in some platelet function
defects(PFD), thus avoiding the risk of acquiring blood-borne viral infec-
tions. Most clinical studies of Desmopressin (DDAVP) response have
been in adults with only a few studies reviewing DDAVP efficacy in
paediatric patients. It is suggested that response is lower and less pre-
dictable in children, particularly in younger children and those with low-
er baseline levels. Aims. We wished to evaluate the safety and efficacy
of intravenous DDAVP in paediatric patients with mild factor VIII defi-
ciency, VWD (type 1, type 2A and type 2M) and PFD, and determine if
age and baseline values were predictors of response. Methods. A retro-
spective study was conducted of all children diagnosed with mild factor
VIII deficiency (baseline FVIII:C <0.05iu/dL), VWD and PFD, who had
a trial of treatment with intravenous DDAVP in an 11 year period
between 1997-2008. Exclusion criteria included patients aged <2 years,
history of heart disease or epilepsy, type 2B or type 3 VWD. Baseline
diagnostic chromogenic factor VIII (FVIIL:C) levels, von willebrand fac-
tor antigen(VWF:ag) and ristocetin co factor (VWE:RCo) and platelet
function abnormalities were determined. All received 0.3 mcg/kg
DDAVP over 30 minutes and further testing was performed on samples
obtained prior to and one hour post DDAVP infusion. Response was
defined as normalization of FVIIL:C levels, VWF:ag, VWE:RCo levels or
underlying platelet function defect. Adverse events associated with
Desmopressin administration were recorded. Results. Two hundred and
six children, aged 2-15 years (median 6.5yrs), were included. Fifty one
(25%) had mild Factor VIII deficiency, 118 (57 %) had VWD, {104 (88%)
had type 1VWD, 5 (4%) had type 2A VWD and 9 (8%) had type 2M
VWD}, and 37(18%) had a PFD. Thirty eight children (74%), aged 2-11
years (median 3.5yrs) with Factor VIII deficiency had a therapeutic
response. Their baseline FVIII:C level was 0.18-0.47iu/dL (mean
0.33iu/dL). The age (2-11yrs, median 3yrs) of the non-responder group
was similar but baseline levels were lower (mean 0.19iu/dL, range 0.09-
0.47iu/dL). One hundred and one (85%) children, aged 2-15yrs median
5.5yrs, with VWD had a therapeutic response. Their mean baseline
VW:ag level was 0.46iu/dL (range 0.18-0.46iu/dL) and VW:RCo level of
0.31iu/dL (range 0.09-0.47iu/dL). The non-responder group had a medi-
an age of 4.5 yrs (range 2-15 yrs), with mean baseline VW:ag levels of
0.28iu/dL (range 0.1-0.22iu/dL) and VW:RCo levels 0.22iu/dL (range 0.07-
0.13iu/dL). VWD subtype did not influence response. Seventeen of thir-
ty three (51%) children with a platelet function defect showed a thera-
peutic response. There was no age difference between the 2 groups.
There were 6 adverse events, 4 children reported headaches and 2 devel-
oped hyponatraemia. Conclusion. Desmopressin is an effective and safe
treatment modality for children with mild Factor VIII deficiency, VWD
and PFDs but age, baseline FVIII:C, VW:ag or VW:RCo do not reliably
predict response and a DDAVP trial should always be undertaken.
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GENZ-112638, AN INVESTIGATIONAL ORAL THERAPY FOR GAUCHER
DISEASE TYPE 1: PHASE 2 CLINICAL TRIAL RESULTS AFTER ONE
YEAR OF TREATMENT

E. Lukina,' N. Watman,” E. Arreguin,® M. Banikazemi,* G. Pastores,’
M. Iastrebner,° M. Dragosky,” H. Rosenbaum,” A. Zimran,” M. Kaper,’
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versity Medical Center, NEW YORK, NY, USA; *New York University, NEW
YORK, NY, USA; ‘Instituto Argentino de Diagnostico y Tratamiento, BUENOS
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Background. Genz-112638 is a novel oral small molecule inhibitor of
glucosylceramide synthase under development for the treatment of
Gaucher disease type 1 (GD1). Aim. An open-label Phase 2 clinical study
to evaluate efficacy, safety, and pharmacokinetics of Genz-112638 in
patients with GD1 has recently completed 52 weeks of treatment. Meth-
ods. This clinical trial of Genz-112638, given 50 or 100 mg bid orally,
treated 26 adults with GD1 (16F:10M; mean age 34 years, range 18-60;
all Caucasian) at 7 sites in 5 countries. Eligible patients were required to
have splenomegaly (volume>10x normal) and either thrombocytopenia
(platelets 45,000-100,000/mm®) or anemia (hemoglobin 8-10 g/dL,
female; 8-11 g/dL, male). None received enzyme replacement or sub-
strate reduction therapy in the prior 12 months. The composite primary
efficacy endpoint is based on improvements in >2 of the 3 main param-
eters: spleen volume (-15%), hemoglobin level (+0.5 g/dL) or platelet
count (+15%) after 52 weeks of treatment. Liver volume, chitotriosi-
dase, glucosylceramide are also assessed. Patients continue to be treat-
ed and monitored long-term. Results. Twenty-two patients completed the
study to Week 52; 4 patients withdrew. The 52-week composite pri-
mary endpoint was met by 20/26 patients. Mean (+SD) changes from
baseline to Week 52 were: hemoglobin +1.6 (+1.28) g/dL; platelet count
+40.3% (£37.49%); spleen and liver volume (multiples of normal) 38.5%
(£11.42%) and 17.0% (x£10.48%), respectively; and chitotriosidase
(median change) 51.3% (+17.16%). Plasma glucosylceramide levels nor-
malized in all patients. Genz-112638 was well tolerated with an accept-
able safety profile. In the first 52 weeks of treatment, the majority of AEs
(91%) were reported as unrelated to study treatment. All of the AEs
reported as treatment-related (7 AEs in 6 patients) were mild and tran-
sient. Summary and Conclusions. Results from this Phase 2 study indicate
that Genz-112638 may be a safe, effective, and convenient oral therapy
for patients with GD1. Clinical development of Genz-112638 is pro-
ceeding, and Phase 3 studies are planned.
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GAUCHER DISEASE DIAGNOSTIC AND DISEASE MANAGEMENT
ALGORITHMS: A GUIDE FOR HEMATOLOGISTS

M.D. Cappellini,' P. K. Mistry,? E. Lukina,® H. Ozsan,* S.M. Pascual,’
H. Rosenbaum,® M.H. Solano,” Z. Spigelman,®J. Villarrubia,’
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'University of Milan, MILAN, Italy; *Yale University, NEW HAVEN, CT, USA;
‘Russian Academy of Medical Sciences, NMOSCOW, Russian Federation;
‘Dokuz Eylul University, IZMIR, Turkey; Hopital Cantonal, GENEVA,
Switzetland; ‘Ramban Medical Centre, HAIFA, Istael; "San Jose Hospital,
BOGOTA, Colombia; *Parker Hill Oncology & Hematology, BOSTON, MA,
USA; *University Hospital Ramén y Cajal, MADRID, Spain; '0Hospital
J.M.Ramos Mejia, BUENOS AIRES, Argentina; " Stidtisches Klinikeum Giiter-
sloh, GUTERSLOH, Germany

Background. Gaucher disease (GD) is an inherited deficiency of acid B-
glucocerebrosidase leading to abnormal glycolipid accumulation in
macrophage lysosomes and consequent hematologic, visceral, and skele-
tal abnormalities. GD is rare (estimated prevalence 1:60,000, though
more common in individuals of Ashkenazi Jewish descent) and clinical-
ly heterogeneous, and therefore can present a diagnostic challenge.
Aims.GD patients often present to haematologists when unexplained
haematologic abnormalities (thromobocytopenia, anemia) are identi-
fied, often in conjunction with enlarged spleen. Recent studies have
found that GD does not have a high index of suspicion (Mistry ez al.
2007) and is often only considered when other possibilities excluded;
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hematologic malignancy is more often suspected. Prompt diagnosis is
critical as diagnostic delay increases the risk of disease progression, inap-
propriate intervention (such as splenectomy) and sub-optimal treatment.
Methods. In order to raise awareness about GD and facilitate diagnosis,
an international group of GD experts was convened to review GD man-
agement guidelines and to determine under which circumstances GD
should be given greater priority in differential diagnosis. Results. Algo-
rithms for diagnosis specifically geared toward haematologists were cre-
ated. Separate algorithms were developed for individuals of both Ashke-
nazi Jewish and non-Ashkenazi Jewish background. The algorithms
include a review of the differential diagnosis and guidance on diagnos-
tic procedure when GD is suspected. GD can be confirmed or eliminat-
ed through a simple enzyme activity assay performed on peripheral
blood leucocytes. DNA analysis and bone marrow biopsy can provide
additional information about disease burden but should not be consid-
ered diagnostic. Diagnostic algorithms are accompanied by disease man-
agement algorithms focusing on assessment and monitoring, which
reflect published therapeutic goals and monitoring guidelines, to simpli-
fy decision making in the evaluation, treatment and ongoing monitor-
ing of GD. Summary and Conclusions. The identification of symptoms
highly suggestive of Gaucher disease and creation of diagnostic algo-
rithms geared specifically toward haematologists may help decrease the
time to diagnosis for patients affected by this rare, heterogeneous but
treatable disorder. Associated guidelines for disease assessment and
monitoring may simplify the development of patient-specific manage-
ment plans.
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THE SEQUENTIAL COMBINED BYPASSING THERAPY IS EFFECTIVE
AND SAFE IN THE TREATMENT OF UNRESPONSIVE BLEEDS IN
HAEMOPHILIA PATIENTS WITH INHIBITORS

A. Gringeri,' K. Fischer,” A. Karafoulidou,” M.E Lépez-Fernandez'

'University of Milan, MILAN, Italy; *Van Creveldkliniek, Department of Hema-
tology, University Medical Center, UTRECHT, Nethetlands; “nd Blood Trans-
fusion Center and Hemophilia Center, Laikon General Hospital, ATHENS,
Greece; *Servicio de Hematologia y Hemoterapia, Complexo Hospitalario Juan
Canalejo, A CORUNA, Spain

Background. Development of inhibitors is today the most severe and
challenging event in the treatment of patients with haemophilia.
Replacement therapy with the missing coagulation factor is ineffective
in high-responders and bypassing agents are required. Unfortunately,
whatever by-passing agent is initially used, some bleeds (10-20%) can-
not be controlled. When all treatments have failed the sequential admin-
istration of 2 bypassing agents (SCBT) has been recently reported to
have a positive synergistic effect. Aims.To provide a deeper insight on
efficacy and safety of SCBT. Methods. A survey on each course of SCBT
given was conducted by the European Haemophilia Treatment Stan-
dardization Board by means of a web-based database. SCBT was
defined as the administration of recombinant factor VIla (rFVIla) and
activated prothrombin complex concentrate (APCC) within 12 hours
from each other. Results. SCBT was used in 2 children (aged 8 and 14
year-old) and 4 adults (mean age: 34, range: 24-45 years) with
haemophilia A (6 patients) and B (1 patient), all patients with high-
responding inhibitors and unresponsive to APCC and rFVIla. The chil-
dren were suffering from joint bleeds refractory to high doses of rFVIla
(up to 270 pg/Kg/2h) and to high doses of APCC (up to 80 U/Kg/8h).
Three adults had undergone major surgery (removal of knee prosthesis,
knee arthrodesis, laparotomy for kidney rupture), initially treated with
rFVIla from 120 up to 270 pg/Kg/2h, followed by significant bleed. One
of these patients was switched to APCC 80 U/Kg/8h without success.
The fourth adult was suffering from lower limb compartmental syn-
drome and had no response after 5 administration of 180 ug/Kg every
3h and two infusions of FEIBA 75 U/Kg. SCBT was administered in chil-
dren and adults alternating one APCC dose (range 50-80 U/Kg) to one
or two rFVIla doses (range 90-270 pg/Kg) every 4-12 hours. Complete
bleeding control was achieved in 12-24 h in all patients. SCT was dis-
continued after 2-15 days. All patients underwent prophylaxis with FEI-
BA or rFVIla thereafter. No clinical adverse event was observed, but a
rise of D-dimer levels occurred in 3 of 6 patients, without a consump-
tion of platelet and/or fibrinogen. Conclusions. SCBT might represent a
valid salvage treatment of unresponsive bleeds. A much larger and
prospective clinical trial is needed to confirm these findings.
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Background. vWD described by Dr Erik von willebrand in 1962. It is
the most frequent congenital bleeding disorder, Caused by the quanti-
tative deficiency (type I&III) or dysfunction (type II) of vWE The disease
inherited in an autosomal dominant/ recessive pattern. The principle
clinical symptoms of vWD are prolonging bleeding after surgeries and
mucosal bleeding. Excessive bleeding at the time of menstruation and
during childbirth is a frequent problem in women of childbearing age.
vWD is classified into 3 different types; Type I, the most frequent type
of vWD, (~ 80-85%) inherited in an autosomal dominant pattern. Type
II vWD (Subtype: 2A, 2B, 2M, 2N) also transmitted in an autosomal
dominant trait (~15%). Type 3 is rare (0.5-5%), but the most severe
form of vWD, inherited in an autosomal recessive pattern. Clinically
significant vWD is estimated 50-100 per million populations. Aims. To
evaluate prevalence of vWD and distribution of different types, pattern
of bleeding and type of complications associated with pregnancy and
childbirth. Methods. Data collected from Tehran University, Imam
Khomeini Hospital, Hemophilia Center retrospectively. Results. 900
patients with vWD are registered in our National Registry includes 426
females & 474 Males. Distribution of types of vWD in Iran: Type I: 118
Pts (13%), type II: 142 Pts (16%), type III: 460 Pts (71 % of all cases). Con-
clusions. Menorrhagia is one of the most frequent complications in
women with vWD and has a negative effect on their quality of life.
Management of menorrhagia in women with vWD should be provided
by a multidisciplinary team including a Haematologist and Gynacolo-
gist. There was no evidence of reduced fertility in married women. Dis-
cussion.Epistaxis and menorrhagia are the most frequent bleeding symp-
toms especially in typelll vWD. Frequency of type 3 vWD and other
bleeding disorders which inherited in an aoutosomal recessive trait
increased by 5-10 times where consanguineous marriage is high, such
as Iran and Soutern India. In Iran, prevalence of type Il is 9 per million
populations (Iran has 70 million population). The high prevalence of
Type Il and a low prevalence of typel vWD in developing countries,
suggests the low awareness of disease as also under-diagnosis of the
mild cases.

Table 1. Types of (%) bleeding symptoms in 900 Iranian patients with vWD.

1 Epistaxis fi 63 a1
2 Menorthagia 63 36 32
3 Post dental extraction 70 39 3
bleeding
4 Hematomas 35 14 13
3 Bleeding from wound 52 40 36
f CGum bleeding 35 35 31
7 Post —surgical bleeding 41 23 20
8 Post partum bleeding 16 18 17
2 Castrointestinal bleeding 20 3 3
1 Toint bleeding 37 4 3
1 Haematuria 1 3 2
1 Cerebral bleeding 5 2 1]
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COMPARATIVE STUDY OF CLINICAL, X-RAY AND MRI SCORES IN THE
FOLLOW-UP OF HAEMOPHILIC ARTHROPATHY
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Arthropathy is the most frequent cause of morbidity in patients with
severe haemophilia. Once established, arthropathy is considered as an
irreversible or progressive complication, even in children on prophylax-
is. To estimate the role of clinical, x-ray and MRI scores in the evalua-
tion of progression of haemophilic arthropathy, 84 joints of 24 boys with
severe (n=18) and moderate (n=6) haemophilia (A: 22, B: 2) were inves-
tigated with clinical examination, x-rays and MRI at two time periods
(Time 0 and 1). Patients” age at Time 0 was 10.5+3.6 years and time
elapsed to time 1 was 3.8+1.4 years. At Time 0: All investigated joints
had a history of more than three bleeds. 16 boys were on secondary
prophylaxis for 5.4+2.8 years. Clinical score: 2.0£3.6, Pettersson score:
2.1+2.8, Denver score: 4.5+3.8. After the first evaluation prophylaxis
was intensified in 11 children and initiated in 4. At Time 1: Clinical score:
1.5+3.1, Pettersson score: 1.7+2.7, Denver score: 5.1+4.1. The analysis
of results provided evidence that the information carried by the three
scores could be divided into two parts: a) overlapping information giv-
en by one score that was explained by the information given by the oth-
er, b) information given by one score that was not explained by the oth-
er. At both examinations, the x-ray (Pettersson) score was acting as a
mediator, correlating well both with the clinical and the MRI (Denver)
score while the last two were more alienated from each other. The cor-
relation of x-ray with the Denver score was significantly reduced at the
second examination, while it was slightly improved with the clinical
score. Comparing the findings, deterioration was found in 15.3%, 15.3%
and 34.1% and improvement in 25.9%, 40% and 16.5% of the joints
with clinical, x-ray and MRI scores, respectively. Besides, in 58.8%,
44.7% and 49.4% of the joints no progress of arthropathy was found
with the three scores, respectively. Moreover, the number of
haemarthroses per joint per year was reduced (0.7+1.76 vs. 2.0+1.8)
(»<0.01). Initiation or intensification of prophylaxis resulted in three fold
reduction of haemarthroses (#<0.01) and significant improvement of
clinical and Pettersson scores (p<0.01). On the contrary, MRI findings
were mostly progressive with the exception of 16.5% of joints with
reversible elements (mild or moderate synovitis). Conclusions. Apart from
the information shared by the clinical, x-ray and MRI scores, each of
them provide different and additional information which should be esti-
mated separately by the physician in the follow-up of evolution of
haemophilic arthropathy.
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MUTATION SPECTRUM OF SEVERE VON WILLEBRAND DISEASE TYPE 3
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Background. von Willebrand disease (VWD) is the most common auto-
somal inherited bleeding disorder caused by defects of von Willebrand
factor (VWE). Severe type 3 VWD is characterized by complete absence
or presence of only trace amounts of non-functional VWE Severe VWD
is caused by small insertions and deletions, splice site, missense and non-
sense mutations of the VWF gene respectively but large deletions are a
rare cause of type 3 VWD. Ajms. To evaluate the VWF gene mutation
spectrum in severe type 3 VWD patients from India. Methods. This study
includes 20 unrelated Indian patients previously diagnosed with severe
VWD type 3 by conventional tests and multimer analysis. Mutation
screening was done by PCR and direct sequencing of the coding region
(exon 2-52) of VWF including intronic flanking regions. Characterization
of breakpoints of two novel large deletions was done by using walking
primer pairs. Results. Twenty-five different mutations were identified
including 17 novel mutations. Ten patients were homozygous, six were
compound heterozygous, one patient had a gene conversion with the
VWE pseudogene on chromosome 22 comprising the mutations V12791,
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Q1311X, A1317, 11343V, V1360A and F13691. In one patient no candi-
date mutations were identified. In a second patient only one mutation
was found. A third patient was homozygous for a silent mutation in
exon 26 (N1138N) that might possibly affect splicing. Six different non-
sense mutations were detected. Five patients had homozygous nonsense
mutations, four patients were compound heterozygous including two
patients with an additional third mutation. Six patients carried deletions
including four small novel deletions (1bp or 2bp) while two carried large
novel deletions of =81 kb and =2.3 kb, respectively. Conclusions. Our
results reveal that VWD type 3 is caused by a broad spectrum of muta-
tion located in the whole VWEF gene. Large homozygous deletions were
found in two unrelated patients. Nonsense mutations and deletions were
found to be a common cause of severe type 3 VWD in India.
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Background. Two types of pathological inhibitors of coagulation have
been developed in hemophilia patients: inhibitor against factors VIII(IX)
and lupus anticoagulant. Asms. To investigate the incidence of lupus anti-
coagulant in hemophilia patients depending on severity of the disease,
titers of inhibitors against factors VIII (IX) and type of responsiveness of
patients’ immune system (low-responder or high-responder). Patients
and methods. 82 hemophilia patients were investigated (69 -hemophilia
A, 11- hemophilia B, 1 - hemophilia C and 1 - hemophilia (A+B)). Their
age ranged from 10-77 years. There were 46 hemophilia patients with
inhibitors and 36 persons with suspicion of LA presence or clinical signs
of resistance to substitution therapy. All patients underwent general clin-
ical and laboratory tests, coagulological investigations necessary for diag-
nostics, as well as determination of coagulation factors and activity of
inhibitor of the deficient procoagulant. Investigation of LA activity was
performed using three-step complex of tests according to the internation-
al criteria. Results. In the investigated group of patients LA activity was
detected in 24 (29.3%) patients with hemophilia, 20 of them (24.4%) had
hemophilia A and other 4 (4.9%) - hemophilia B. Particularly, laborato-
ry signs of anticoagulant were found in 39,1% of patients with specific
inhibitors and in 16,7 % of patients without inhibitors of coagulation
factor VIII (IX). The proportion of LA-positive persons in the group of
patients with immune inhibitors of coagulation factors was significant-
ly larger than in patients without inhibitors (x’=3.897, p<0.05). There
was no LA activity detected for patients with hemophilia C and hemo-
philia (A+B). No influence of age on the incidence of LA in hemophilia
patients was found, as well as connection between the anticoagulant
and the disease type and severity. The main clinical manifestations of LA
presence were relapsing hemorrhagic complications and resistance to
the substitution therapy with plasma products. The signs of thrombo-
sis were detected in 1 patient during the substitution infusion therapy:.
Conclusion. Effects of the lupus anticoagulant were revealed in 29.3% of
hemophilia patients, particularly - 24.4% with hemophilia A and in 4.9%
with hemophilia B. In patients with inhibitor form of hemophilia the
antiphospholipid activity was diagnosed significantly more frequently
than in patients without specific inhibitors. Age of patients, disease type
and severity had no influence on the incidence of lupus anticoagulant in
patients with hemophilia. Clinical consequences of the occurrence of
lupus anticoagulant activity in hemophilia patients may be represented
by hemorrhage relapse as well as thrombotic complication.
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Background. Warfarin over-anticoagulated patients present a wide
range of international normalized ratio (INR) values and may respond
differently to fixed doses of vitamin K. Consequently a high proportion
of patients still remain outside their target INR 24 hours after vitamin K
treatment, being prone to either hemorrhage (if the patient is still over-
anticoagulated) or thromboembolism (if the INR is over-corrected).
Aims.1.To assess the effectiveness of a tailored vitamin K dosing regimen
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based on individual patient INR, in the reversal of warfarin over-antico-
agulation. 2. To determine the impact of patient age, gender, weight,
height, body surface area, warfarin daily dose, target INR and CYP2C9
and VKORC1 polymorphism on the rate of INR reversal. Methods.
Patients on warfarin, either asymptomatic or with minor hemorrhagic
complications, and with a venous INR >6.0 were recruited into the
study. Written informed consent was obtained. Oral vitamin K was
administered to the patient and unless already taken the day’s dose of
warfarin was omitted. Vitamin K dose was calculated using a regression
equation produced from a previous study and it is based on initial INR
and target INR. Venous INR was determined again 24 hours after vita-
min K administration. Regression analysis was used to evaluate the
impact of patient characteristics and genetic polymorphisms on INR
reversal. Results. Eighty seven events (38M/49F) were included in the
study. Total number of patients was 69, with 14 of them having more
than one episode requiring vitamin K (one event in 55 patients, two
events in 11, three events in 2 and four events in 1). Initial INR ranged
from 6 to 16 (median 7.4), median vitamin K administered dose was
1.7mg (range 1.1-3.4) and median INR after 24 hours was 2,4 (range 1.3-
6.4). Out of the 87 analysed events, INR after 24 hours was in range in
33 (37.93%), above range in 17 (19.54%) and below range in 37
(42.53%). Change in INR (initial INR - INR after 24 hours) showed a sta-
tistically significant correlation with dose of vitamin K, body surface
area, not omitting warfarin on day zero and target INR. Genetic variants
for CYP2C9 and VKORCI, tested in a subgroup of 66 events, did not
show any impact on INR reversal although, as previously described,
they correlated with warfarin daily dose. Conclusions. The individualized
vitamin K dose did not result in a significant improvement on the per-
centage of patients reaching their target INR after 24 hours compared to
previously published results. Factors that influence INR reversal are vita-
min K dose, body surface area, target INR and whether the patient takes
warfarin on the same day that vitamin K is administered. Those factors
should be used in subsequent studies for accurate vitamin K dose calcu-
lation. Genetic variants of CYP2C9 & VKORCI do not seem to affect
response to vitamin K, although due to the low number of patients it
needs confirmation in larger studies.

0114

NOVEL ASSOCIATION BETWEEN ACQUIRED TYPE 2 VON WILLEBRAND
DISEASE AND GLYCOGEN STORAGE DISEASE IA: A REPORT OF 3
AFFECTED SIBLINGS

Y.S. Sorour," M.J. Sharrard,” A. Vora,' G.T. Gillett,” ].H. Payne'

'Haematology Department, Sheffield Children’s Hospital NHS Foundation
Trust, SHEFFIELD; *Department of Paediatric Medicine, Sheffield Children’s
Hospital NHS Foundation, SHEFFIELD; *Clinical Biochemistry, Sheffield
Teaching Hospitals NHS Foundation Trust, SHEFFIELD, UK

Background. Glycogen storage disease type Ia (GSD Ia) is an autoso-
mal recessively inherited disorder of carbohydrate metabolism caused
by defects of the glucose-6-phosphatase complex which results in inad-
equate glucose production. An associated bleeding diathesis has been
recognized since the 1970s and was initially attributed to a platelet func-
tion defect but defects in von Willebrand function (VWE) have since
been described. Defects have been found in 60% of screened patients
with GSD Ia but published cases are almost exclusively mild type 1 von
Willebrand disease (VWD). Correction of the glucose with continuous
gastric feeding or intravenous glucose infusions for 24-48 hours has been
shown to correct the coagulopathy and is often recommended prior to
elective surgery. We describe three female siblings affected by GSD 1a
who developed acquired type 2 VWD. VWEF parameters were not cor-
rected by glucose infusion. Patients and Methods. A 13 year old girl with
GSD Ia presented with severe periorbital bruising following mild blunt
trauma. She had previously undergone portacath insertion without sig-
nificant bleeding or bruising. Investigations revealed a prolonged APTT
40 sec (26.7-37.6), FVIIL:C 0.43U/mL (0.50-1.50), VWEF:Ag 0.15U/mL
(0.46-1.46), VWF:RCo 0.05U/mL (0.50-1.72), compatible with type 2
VWD. The mulitimer pattern was normal. A 48 hour trial of 10% glu-
cose infusion resulted in an improvement in FVIIIC and APTT but there
was no effect on VWF:Ag or VWE:RCo. Desmopressin (DDAVP) result-
ed in FVIIL:C 1.18U/mL,VWE:RCo 0.6U/mL at 1 hour post infusion and
has been used for minor bleeding. Intermediate purity factor concentrate
(Haemate P) has provided adequate haemostasis for minor surgery. An
8 yr old sister, also with GSD Ia, was found to have similar results to her
sister: APTT 40.7 sec VWF:Ag 0.18U/mL, VWEF:RCo <0.05U/mL, FVIIL:C
0.43U/mL with normal VWF multimers. She bruised easily but had pre-
viously undergone tonsillectomy and portacath insertion without com-
plication. A 20 yr old sister, also affected with GSD Ia, was found on test-
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ing to have results consistent with type 2 VWD but with a less marked
defect of VWF than her two sisters: FVIII:C 0.63U/mL, VWF:RCo
0.23U/mL. She had undergone dental extractions, a liver biopsy and
multiple central venous catheterisations without abnormal bleeding.
Both parents had normal coagulation profiles, FVIII:C, VWF:Ag, and
VWE:RCo. We conclude that all three siblings have acquired type 2
(probably 2M) VWD in association with GSD la. We discuss the possi-
ble mechanism of this association. Conclusions. Although acquired type
1 VWD in association with GSD Ia is reported, this may not be widely
recognised even amongst paediatric haematologists. This report is the
first, to our knowledge, of affected siblings with acquired type 2 VWD
associated with GSD la. Previous surgery without bleeding complica-
tions does not exclude a severe coagulopathy and we recommend that
all patients with GSD should be investigated for VWD prior to surgical
procedures. Acquired VWD in association with GSD la may require
DDAVP or intermediate purity factor concentrate to manage haemosta-
tic challenges since the haemostatic defect may not be corrected by glu-
cose infusion alone.

0115

BONE STATUS OF CHILDREN WITH HEMOPHILIA A ASSESSED WITH
DUAL ENERGY X-RAY ABSORPTIOMETRY AND QUANTITATIVE
ULTRASONOGRAPHY: COMPARISONS AND CORRELATIONS

M. Economou, A. Christoforides, E. Papadopoulou, N. Gompakis,
M. Athanassiou-Metaxa

Hippokration General Hospital of Thessaloniki, THESSALONIKI, Greece

Background. Adult patients with hemophilia A are known to be at risk
for developing osteopenia or osteoporosis due to multiple factors, the
main cause being recurrent hemarthrosis and subsequent reduced phys-
ical activity. Recent reports have demonstrated decreased bone mineral
density (BMD) values even to younger hemophilic patients. Aims. To
evaluate bone status of hemophilic children using two different Meth-
ods. Dual Energy X-ray Absorptiometry (DXA) and Quantitative Ultra-
Sonography (QUS) and to determine the degree of correlation between
these two techniques. Methods. Seventeen patients with hemophilia A,
aged 11.87+4.91 years (range: 4.94-17.62 years) participated in the study.
The majority of patients had a severe bleeding phenotype and were
receiving either primary or secondary prophylaxis. Patients were HCV
and HIV negative. With regards to study methods, weight and height
were measured using standard techniques. Pubertal status was deter-
mined according to Tanner staging. Body Mass Index (BMI) was calcu-
lated as the ratio weight/height2 (kg/m’). For every auxological param-
eter, Standard Deviation Scores (SDS’s) were calculated according to
sex- and age-matched normal greek population. BMD at lumbar spine
(L2-L4 vertebrae) was determined by DXA technique using Cronos'
bone densitometer (DMS, France). Results were expressed as grams per
centimetre squared (g/cm’), whereas Z-scores were calculated based on
BMD measurements of normal sex- and age-matched Caucasian popu-
lation, provided by the DXA device’s manufacturer. QUS measurements
(Speed Of Sound, SOS) were performed using Omnisense 7000 P (Sun-
light Medical Ltd, Israel) at two peripheral sites: distal third of the radius
(SOSR) and midshatft tibia (SOST), both at the patient’s non-dominant
and dominant side. Z-scores were calculated according to normative
data derived from sex- and age-matched Greek population. Levels of
intact parathormone (iPTH), £T4, fT3, TSH, calcium (Ca), phosphate (P)
and alkaline phosphatase (ALP) were evaluated using commercial assays.
Finally, joint evaluation was performed using the Hemophilia Joint
Health Score (HJHS), a validated 11-item scoring tool scale assessing six
index joints (elbows, knees and ankles).

Table 1.
Weight | BMISDS | HJHS BMDr, QUSk QUST
SDS Z-score Z-score Z-score
" =0264 | r=0165 =0.402 =0408 | =0127 | r=0304
28| 5=0153 p=0.264 p=0.077 p=0.052 p=0.314 p=0118
= | =0832 | =0053 | =034 =0.123 =0.287
Weight SDS | 001 | p=042s | p=0085 | p=0235 | p=0132
: | =001 1=0.443 =0.069 =0.291
BMISDS | 0475 | p=0036 | p=0396 | p=0120
| =0473 =0048 | 1=-0.541
HIHS | o044 | p=0435 | p=0023
=0150 | r=-0197
BMDy, Z-score p=0283 =0 224
=0216
QUSg Z-score rp_:U 202




Results. All patients had normal pubertal development for age whereas
biochemical profile, intact PTH concentrations and thyroid function tests
were normal. Mean BMD Z-score was -0.12+1.08 g/cm’, whereas 3 and
2 patients were classified as having osteopenia and osteoporosis respec-
tively. Mean SOSR Z-score and mean SOST Z-score were -0.08+0.83
m/sec and -0.10+1.6 m/sec, respectively. No correlation was observed
between DXA values and QUS-derived measurements. No agreement
was recorded between the two methods in identifying hemophilic patients
at risk for osteoporosis (kappa value = -0.25, p=0.17). SOS values at the
dominant side were significantly correlated to SOS values at the non-dom-
inant side both at radius (r=-0.541, p=0.01) and at tibia (r=0.45, p=0.04).
Finally, the HJHS was negatively correlated with the SOST Z-scores (r=-
0.541, p=0.023), whereas it was, surprisingly, positively correlated to BMD
Z-scores (r=0.473, p=0.044). Correlations between studied parameters are
demonstrated in Table 1. Conclusions. DXA detected a significant number
of hemophilic children with impaired bone status; however, these findings
were not confirmed by QUS measurements.

0116

FUNCTIONAL CHARACTERIZATION OF FIBRINOGEN POZNAN:
A PREMATURE TRUNCATING MUTATION IN FGG ASSOCIATED WITH
HYPOFIBRINOGENEMIA AND MILD BLEEDING TENDENCY

M. Zawilska,! A. Undas,” L. Malendowicz-Portala,' P. de Moerloose,’
R. Fish,* M. Neerman-Arbez®

'].Strus Hospital, POZNAN, Poland; *Institute of Cardiology, Jagiellonian Uni-
versity School of Medicine, KRAKOW, Poland; *Division of Angiology and
Haemostasis, University Hospital, GENEVA, Switzerland; *‘Department of
Genetic Medicine and Development, University Medical Centre, GENEVA,
Switzerland

We report here a novel nonsense mutation in FGG exon 4 identified in
heterozygosity in three members of a Polish family causing hypofibrino-
genemia and mild bleeding tendency in two out of three individuals. A 25-
year-old male was referred due to lifelong history of mild bleeding symp-
toms i.e. bleeding from minor skin wounds, epistaxis, easy bruising, and
bleeding after tooth extraction. Fibrinogen antigen level (immunoneph-
elometry) was 1.12 g/L and functional fibrinogen (von Clauss method)
was 1.0 g/L. Thrombin time (TT) was prolonged (21.1 s [N10-17.5 s]). Liv-
er function tests showed normal results. The patient’s 18-year-old broth-
er reported prolonged bleeding after tooth extraction. Fibrinogen level was
reduced to 1.37 g/L, with functional fibrinogen 1.0 g/L and TT 23.6 s.
Their parents and sister as well as her 2 children had no bleeding history
and normal fibrinogen levels. All exons and intron-exon junctions of the
FGA, FGB and FGG genes were analyzed by PCR amplification followed
by sequencing. We identified a novel nonsense mutation in FGG exon 4
c.331A>T (AAG>TAG) p.Lys111X (Lys85X in the mature chain lacking the
signal peptide) in heterozygosity in the two brothers with low fibrinogen
levels (Fibrinogen Poznan). Interestingly, despite normal fibrinogen levels,
the father was also heterozygous for the Lys111X (Lys85X) mutation,
which might be due to differential allelic expression, a widespread phe-
nomenon affecting the expression of around 20% of human genes. The
Fibrinogen Poznan mutation is predicted to encode a severely truncated
fibrinogen gamma chain, lacking part of the coiled coil domain necessary
for fibrinogen intermediate formation and hexamer assembly and the con-
served globular C-terminal domain, also important for fibrinogen assem-
bly. Co-transfection of the mutant FGG cDNA with the wild-type FGB and
FGA cDNAs in COS cells followed by Western blot analysis demonstrat-
ed that the mutant is incapable of assembling a functional hexamer, since
no hexamer was detected in the cells nor in the media.

0117

DIFFERENT REGIMENS OF PROPHYLAXIS TREATMENT IN YOUNG
SEVERE HEMOPHILIA A PATIENTS: COMPARISONS ON EFFICACY, FVIil
CONSUMPTION AND THERAPY COMPLIANCE

C. Santoro,' E Biondo,” A.P. Leporace,” R. Foa,” M.G. Mazzucconi’
'Hematology, ROME; *Hematology, Sapienza Univetisty, ROME, Italy

Background. Primary and secondary prophylaxis is the emerging stan-
dard treatment for severe hemophilia A patients. The routine administra-
tion of FVIII is effective in children as prophylaxis against hemophilic
arthropathy. Nevertheless, the costs and the patient’s compliance repre-
sent barriers to prophylaxis treatment and to date the most efficacious,
cost-effective regimen has not yet been determined. Aims.We retrospec-
tively evaluated our severe hemophilia A patients, aged ”18 years, treat-
ed with different prophylaxis regimens to compare efficacy, FVIII con-
sumption and patient/family’s compliance. Methods. Nineteen patients

Berlin, Germany, June 4 — 7, 2009

(median age 13 years, range 3.6-17.8) with severe hemophilia A ) on pro-
phylaxis treatment were evaluated. Three regimens of therapy were
implemented: administration of FVIII once a week in 1 patient, twice a
week in 12, three times a week in 6. Prophylaxis was initiated because of
increasing hemorrhages and presence of target joint. Results are shown in
the Table. Before prophylaxis, 4 patients presented a low titer inhibitor
that disappeared during treatment. All patients are HCV, HIV, HBsAg
seronegative and are treated with rFVIIL In patients on the “twice a week
regimen” treated with rFVIII at a dosage of 50 IU/kg, the level of FVIII
before the administration was always between 0.5-1.5%. Conclusions.
When the two most used prophylaxis regimens (twice and three times a
week) were evaluated in young patients with severe hemophilia A, an
important reduction of hemorrhagic episodes on prophylaxis versus on
demand treatment was observed; however, no significant differences were
recorded between the two prophylaxis regimens. There is no difference
in the total amount of concentrates administered between the two pro-
phylaxis regimens, but there is a very important increase in the consump-
tion of FVIII concentrate during prophylaxis. There is no difference in the
orthopedic score before (median 0; 0-2) and during prophylaxis (median
0.5; 0-2), probably due to the young age of patients. The twice a week pro-
phylaxis regimen should be a good alternative treatment to the classic
one, and preferable especially for young children because of the reduction
in the number of venipunctures. The consequences are a better compli-
ance and a greater adherence to treatment by patients and their families.

Table.
Once a | Twice a week Thrice a week
week
Duration of prophylaxis 9.6 Median Median 113.5
(months) (18-111) (35.7-141.6)
rFVIIl Dosage (IUfkg) 50 Median 42.5 Median 29
(35-50) (25-30)
Number of hemorrhages in the [ a Median 9 Median 4
year before prophylaxis (4-30) (0-65)
MNumber of hemorrhages/year 0 Median 0 Median 1
during prophylaxis (0-1) (0-2)
Number of hemarthroses in the 1 Median 7 Median 5.5
year before prophylaxis (1-18) (2-26)
Mumber of hemarthroses/year 2 Median O Median 0.25
during prophylaxis (0-2) {0-2)
(FVIll unitskkglyear before | 300 | Median 1200 |  Median 850
prophylaxis (200-5760) (200-900)
rEVII units/ikgfyear during 1800 | Median 4320 Median 4320
prophylaxis (2900-5200) (4032-4800)
0118

PHYSICAL ACTIVITY AS PREVENTION OF OSTEOPOROSIS IN PATIENTS
WITH SEVERE HAEMOPHILIA ON LONG TERM PROPHYLAXIS

M. Khawaji, ].E. Berntorp
Malmé University Hospital, MALMO, Sweden

Background. Physical activity is considered as an important factor for
bone density and as prevention of osteoporosis. Physical activity confers
the greatest benefit when initiated in prebubertal, promotes greater
maintenance of bone density in adult. However, normal bone density
during adulthood is an important protective factor against osteoporosis
and related fractures in later life. Aims. The purpose of this study was to
examine the relation between different aspects of physical activity and
bone mineral density (BMD) in patients with severe haemophilia on
long-term prophylaxis. Methods. The study group consisted of 39 patients
with severe haemophilia (mean age 30.2 years). All patients with severe
haemophilia receive prophylaxis to prevent bleeding (22 times per
week). The median age at start of prophylaxis was 2 years. The bone
density (BMD g/cm’) of the total body, lumbar spine (vertebrae L1-L4),
total hip, femoral neck and trochanter was measured by dual energy x-
ray absorptiometry (DXA). Physical activity was assessed using the self-
report Modifiable Activity Questionnaire (MAQ), an instrument which
collects information about leisure and occupational activities for the pri-
or 12 months. Physical activity was scored as duration in hours/week
(h/wk) and as metabolic physical activity score by weighting the inten-
sity (MET. h/wk). Results. There was only significant correlation between
duration and intensity of vigorous physical activity (i.e.: activity with

high intensity >6 MET) and bone density at lumber spine L1-L4; for
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duration (R=0.429 and p=0.020) and for intensity (R=0.430 and »=0.019);
whereas no significant correlation between vigorous physical activity
and bone density at total hip, femoral neck, trochanter and total body.
However, there was no significant correlation between other aspects of
physical activity (i.e.: weight bearing activity, non weight bearing activ-
ity, walking activity, total leisure activity + walking, occupational activ-
ity and total activity + walking) and bone density at all measured sites.
Moreover, there was no correlation between all aspects of physical activ-
ity and bone mineral content (BMC) at all measured sites. Conclusions.
we could not find a significant correlation between all aspects of phys-
ical activity and BMD at different measured sites, except for vigorous
activity and bone density at lumber spine. These result may support
that the responsiveness to either an increase or a decrease in mechani-
cal strain is probably greater in growing bones than in those of adults
and also supports the importance of starting prophylaxis early in life so
that the children can play and lead active life and normal bone density
when they grow up.

0119

AN INVESTIGATION INTO THE EFFECT OF STORAGE TIME ON THE STA-
BILITY OF SAMPLES FOR INR DETERMINATION AND THE RELIABILITY
OF RESULTS THROUGH DELAYED INR DETERMINATION

C. Woods, G. McLoughlin, J. Bowers
South Eastern Trust, BELFAST, UK

Background. The distinct increase in samples for International Nor-
malised Ratio (INR) determination being received from sites distant to
the laboratory and the related delay in INR determination for up to 48
hours has raised uncertainty over the stability of these samples on which
the quality of anticoagulant care rests. Objectives. To determine the effect
of delayed INR determination on the stability of samples through repeat-
ed testing at timed intervals over a 48-hour period. In addition these
results will be further substantiated by the monitoring Factor VII (FVII)
activity. Patients and Methods. A total of 214 subjects were included in the
study, 197 had a baseline INR result <4.0 and 17 had a baseline INR of
24.0. Samples were then analysed at 4, 12, 24, and 48-hours. FVII activ-
ity (n=20) was measured at baseline and at 24 hours. Statistical analysis
included One-way repeated measures ANOVA, linear regression analy-
sis. Results. The mean overall difference and % change after 48 hours for
samples within the therapeutic range was -0.04 INR and -1.4% respec-
tively. For over anticoagulated samples the mean difference and %
change was -0.2 and -4.1% respectively. Any deviations outside the
10% limit set were not deemed clinically important in either group.
There was a significant mean increase in levels of FVII activity over the
24-hour period, though this was not considered of any clinical signifi-
cance to results obtained. Conclusions. Samples undergoing delayed INR
determination show no clinically significant changes over 48 hours and
produce accurate and dependable results.

0120

PREOPERATIVE EVALUATION OF PLATELET FUNCTION WITH THE
PFA-100 IN ORTHOPEDIC PATIENTS RECEIVING ASPIRIN AND/OR
CLOPIDOGREL

N. Tragomalos,' T. Assimakopoulou,' M. Stamouli,* A. Giotsidou,"
I. Anagnosti,' P. Lianidou*

'KAT Hospital, KIFISSIA; *Metaxa Hospital, PIRAEUS, Greece

Background. Aspirin and clopidogrel are antiplatelet compounds that
are widely used in patients suffering from coronary artery disease, stroke
or peripheral artery disease and are likely to result in a higher risk of
increased perioperative bleeding. Although these agents are often
stopped 7 days before elective orthopedic surgery, little is known regard-
ing management of patients undergoing emergency surgery. In such
patients, the risk of bleeding has to be balanced against the risk of delay-
ing emergency surgery. PFA-100 (platelet function analyzer) is a rela-
tively simple tool for the investigation of primary hemostasis and its
results could be useful in this setting. Aims. The objective of this study
was to assess platelet function (using the PFA-100) in patients who were
treated with aspirin and/or clopidogrel in whom the antiplatelet agent
was discontinued in order to undergo major orthopedic surgical proce-
dure. Methods. The study included 380 consecutive patients (146 men
and 234 women; age range: 45-95 years, mean: 76 years) who were
admitted in the orthopedic departments of our hospital from June 2007
to January 2009 on an emergency basis (mostly due to fractures). Among
these patients, 261 were under treatment with aspirin, 99 were under
clopidogrel and 20 patients were receiving both aspirin and clopidogrel.
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In all of them, platelet function was evaluated preoperatively using the
PFA-100. Results. C/EPI and C/ADP closure times (CT) in patients under
aspirin or clopidogrel are shown on Tables 1 and 2. The sample of
patients receiving both aspirin and clopidogrel was too small (n=20) to
draw any conclusions. Though, it must be mentioned that no patient had
normal C/EPI-CT and C/ADP-CT 0-1 day after discontinuation of the
drugs and only one patient had normal C/EPI-CT and C/ADP-CT 2-4
days after discontinuation. On the other hand, in patients receiving
either aspirin or clopidogrel the following were noticed: a) only 2
patients in the aspirin group had normal C/EPI-CT and 1 patient in the
clopidogrel group had normal C/EPI-CT and C/ADP-CT 0-1 day after
the drug was stopped b) a significant proportion of patients under aspirin
or clopidogrel (74% and 68.5% respectively) displayed normal closure
times 2-4 days after cessation of antiplatelet treatment c) there were still
17 patients in the aspirin group and 7 patients in the clopidogrel group
who had prolonged closure times more than 7 days after the treatment
was stopped. Conclusions. Assessment of platelet function is very impor-
tant in patients under antiplatelet treatment who need major orthope-
dic surgery on an emergency basis. According to the results of this study,
there are a significant number of patients with normal PFA-100 values
2-4 days after discontinuation of aspirin or clopidogrel. Nevertheless, all
PFA-100 results should be interpreted with caution, given the fact that
this method certainly has its limitations when it comes to monitoring
antiplatelet therapy. These results should probably be co evaluated with
other parameters (e.g. severity of trauma), when a decision is made
about the timing of surgery.

Table 1. Patients under treatment with apirin. *normal; **prolonged.

Day after cessation 01 24 57 =7
EPI-CT:(n*) 2(10%) | 82 (74%) | 52 (73%) | 42 (T1%)
EPI-CT-(p~VADP-CT:(n) | 13 (65%) | 21(19%) | 10 (14%) | 6 (10%)
EPI-CT:(p}¥ADP-CT:(p) 5(25%) | 8(T%) 9(13%) | 11 (19%)
Total number of patients 20 11 ral 59

Table 2. Patients under treatment with clopidogrel.

EPI-CT:(nYADP-CT:(n) 1(50%) | 24 (68.5%) | 26 (67%) | 16 (69.5%)

EPI-CT:(n¥ADP-CT:(p) 0 5(14%) | 1(2.5%) 2 (9%)

EPI-CT-(p}YADP-CT(n) 0 2 (6%) 3 (7.5%) 1 (4%)

EPI-CT:(pVADP-CT:(p) 1(50%) | 4(11.5%) | 9(23%) | 4(17.5%)

Total number of patients 2 35 39 23
0121

ACQUIRED HAEMOPHILIA; A COHORT OF 26 PATIENTS DIAGNOSED
AND TREATED IN THE SOUTH EAST OF ENGLAND BETWEEN JAN
1996-2009

B. Chowdhury
St Thomas' Hospital, LONDON, UK

Background. Acquired haemophilia is a rare disorder caused by autoim-
mune destruction or inhibition of a coagulation factor, usually FVIIL It is
seen most commonly in the elderly and is associated with other autoim-
mune disorders, pregnancy, and malignancy. Clinically life threatening
bleeding into muscle, soft tissue, gastrointestinal & urological tracts is
seen with mortality between 8-42% within weeks of presentation. Treat-
ment is directed at eradicating the inhibitor using immunosuppressive
agents and treating the bleeding with haemostatic agents. There is a lack
of randomised studies; most reports in the literature are from findings of
single centre cohorts. Aims. To review the treatments and outcome of all
patients diagnosed with acquired haemophilia between Jan 1996-2009.
Methods. All patients who presented with recent bleeding with a low FVI-
II caused by an inhibitor from South London and the South East were
identified by retrospective analysis of medical notes, blood results and
product usage between this period. Response to treatment was defined
as FVIII level >50 iu/dL and undetectable inhibitor. Relapse was defined
as re-emergence of inhibitor and / or a FVIII level <30 iu/dL. Results. 26
patients were identified of which 64% were female. At presentation the
median age was 72yr, with FVIII level ranging from <1-14 iu/dl. The quan-
tified inhibitor levels from presentation to peak ranged from 2 - 3800



Bu/mL. Two patients had a peak inhibitor above 400 Bu/mL. The major-
ity of patients presented with subcutaneous bleeds, 3 had retroperitoneal
bleeds. The 2 patients who presented with forearm bleeds developed
compartment syndrome which required surgical decompression. One
patient presented with a post partum bleed. Most patients (89 %) received
steroids alone, 68% had steroids + cyclophosphamide. One received
Cyclosporine and another Azathioprine. 2 patients who failed to respond
to steroids alone received Rituximab. 52% of patients also received intra-
venous immunoglobulin. The majority (52 %) of patients received FEIBA
as a bypassing agent, only 26% received rFVIla, the rest (21%) did not
need any treatment. One patient was switched from rFVIla to FEIBA due
to lack of response. The shortest duration of bypassing product usage
was 1 day, the longest was 30 dys. Half of the patients needed >2 units
of blood. Relapse was seen in 26%, 3/5 of these received Rituximab. In 3
patients the inhibitor was never eradicated. 4 patients had positive auto
antibodies, 5 had raised malignancy markers, 2 had a paraprotein identi-
fied, and 2 were diagnosed with Pemphigus. 1 patient died from a sud-
den massive GI bleed soon after control of initial presenting bleed. Sum-
mary and Conclusions. Findings from this cohort are very similar to those
previously reported. There is no improvement in outcome in patients
treated with steroids in combination with Cyclophosphamide and ivIG.
FEIBA was given preferentially for convenience of use. The majority of
patients needed prolonged use of a low dose of steroids to sustain remis-
sion. Patients on combined immunosuppressive therapy did not show an
increased rate of infections.
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COAGULATION SCREENING IN AN IRISH TEACHING HOSPITAL
J. McHugh, C. Holt, D. O'Keeffe

Mid Western Regional Hospital, LIMERICK, Ireland

Background. Coagulation screening using prothrombin time (PT) and
activated partial thromboplastin time (APTT) is widely used. However
these tests have significant limitations. They have not been shown to pre-
dict bleeding during surgery or invasive procedures. Furthermore mild
prolongation of PT or APTT has not been shown to predict increased
bleeding risk. They may miss some clinically significant bleeding disorders
and they may be abnormal in conditions not associated with bleeding.
Aims. To audit requests for coagulation screening in an Irish teaching hos-
pital. Methods. We analysed prolonged PT and/or APTT during normal
working hours during a one-week period in our hospital. Abnormal results
due to anticoagulants were excluded from further study. In samples with
PT longer than 15.5 seconds and/or APTT longer than 42 seconds we pro-
ceeded to 1:1 mixing studies if the PT was prolonged and 1:1 mixing stud-
ies, Factor X1 assay and Lupus screen if the APTT was prolonged. We also
obtained referral source for all samples and clinical details for abnormal
samples. Results. 671 coagulation requests were received during the study
period. 318/671 (47.4%) coagulation requests were for monitoring of anti-
coagulation. 353/671 (52.6%) requests were for coagulation screening
rather than anticoagulant monitoring. 24/353 (6.8%) coagulation screens
were abnormal. Of the coagulation screening requests 21 were from
ICU/HDU and 8/21 (38.1%) were abnormal. 332 requests were received
from outside ICU/HDU and 16/332 (4.8%) were abnormal. In the coagu-
lation screens received PT was prolonged in 19/353 (5.4%), median 17secs,
range 16-48 seconds. PT was longer than 20 seconds in 4/353 cases (1.1%).
PT corrected using 1:1 mixing studies in 18/19 (94.7 %) cases of prolonged
PT. Referral sources for prolonged PT were: ICU/HDU-8; Medical-8; Sur-
gical-3. APTT was prolonged in 19/353 (5.4%), median 46 seconds, range
43-59. APTT was longer than 50 seconds in 4/353 (1.1%). APTT correct-
ed using 1:1 mixing studies in 16/19 (84.2%) cases of prolonged APTT.
3/19 (15.8%) cases of prolonged APTT had Factor XlI levels less than 50%.
1/19 (5.3%) cases of prolonged APTT had lupus anticoagulant. Referral
sources for prolonged APTT were: Medical-9; ICU/HDU-8; Surgical-2.
The 24 abnormal coagulation screens were from 21 different patients.
5/21 (23.8%) patients had prolonged PT and normal APTT. 5/21 (23.8%)
patients had prolonged APTT and normal PT. 11/21 (52.4%) patients had
prolonged PT and APTT. Conclusions. Unregulated coagulation screening
has a low yield of abnormal results and the majority of these abnormal
results are mild prolongation of PT or APTT of uncertain clinical signifi-
cance. Requests for coagulation screening outside the ICU setting have an
even lower yield of abnormal results. We believe many of the coagulation
requests received are not indicated. We plan to introduce evidence-based
guidelines on indications for coagulation screening in our hospital. We
will repeat this audit following the introduction of these guidelines to see
if selected testing based on clinical criteria can reduce unnecessary coagu-
lation screening.

Berlin, Germany, June 4 — 7, 2009

Quality of life, palliative care and ethics
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VALIDATION OF THE BRAZILIAN PORTUGUESE VERSION OF THE
MEDICAL OUTCOMES STUDY - SOCIAL SUPPORT SURVEY IN HODGKIN
LYMPHOMA SURVIVORS

A.S. Soares,' A. Scheliga,” R.L. Baptista," W. Pulcheri," I. Biasoli,"
E. Brabo,' T. Vieites,' T. Hofmeister,' G. Werneck,' N. Spector'

'Rio de Janeiro Federal University, RIO DE JANEIRO; *Instituto Nacional de
Cancer, RIO DE JANEIRO, Brazil

Background. Studies in the last three decades have documented the effects
of social support on physical and psychological well-being, mainly in chron-
ically ill patients or on the onset of a stressful event. There are few studies
about social support in cancer survivors. Aims. To assess the psychometric
properties of the “Medical Outcomes Study - Social Support Survey (MOS-
SSS)” in Hodgkin Lymphoma (HL) survivors. Methods. The Brazilian Por-
tuguese version of the MOS-SSS, already validated in a healthy population,
was applied to a sample of 122 HL survivors treated in five institutions in
Rio de Janeiro, Brazil. All the participants were contacted by telephone. The
questionnaire was self-administered at the treatment center or at home, and
sent by traditional or electronic mail, according to individual choice. An
informed consent was obtained from each participant. Results. The medi-
an age of the patients at diagnosis was 32.5 years (16-77) and the median
follow-up was 6.8 years (3.5-11.7) since diagnosis. Among the 122 individ-
uals, 51% were female, 71% had a good International Prognostic Score (less
than two factors), 61% had advanced HL, 35% had bulky disease, and
92% were treated with ABVD chemotherapy. Responses to the 19 social
support items were skewed toward positive evaluations (item means of
3.27 to 3.8, in a 0-4 possible range of responses). Pearson correlation coef-
ficients between items varied from 0.11-0.71, with most values higher than
0.3. Correlation coefficients between items and their dimensions varied
from 0.44-0.71. The internal consistency was evaluated with Cronbach’s
alpha, and was 0.93 for the overall scale, ranging from 0.73 to 0.86 for the
five subscales. The factor analysis yielded a 4 factor solution that explained
68% of the variance. These 4 functional support subscales measured affec-
tion, material aspects, emotional/informational aspects and positive social
interaction. Summary and Conclusions. The psychometric properties of the
Brazilian version were similar to those obtained with the original English
version of the MOS-SSS. The Brazilian Portuguese version will now be
used to evaluate social support and its association with structural support,
long-term disease outcomes, socioeconomic status and the quality of life
of Hodgkin lymphoma survivors.
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QUALITY OF LIFE IN PATIENTS WITH VWD
S. von Mackensen,' C. Moorthi,” G. Auerswald’

'University Hamburg, HAMBURG, Germany; *Klinikum Bremen-Mitte, Prof.-
Hess-Kinderklinik, Bremen, Germany, BREMEN, Germany

Background. Only few studies compared to haemophilia are published
related to health-related quality of life (HRQoL) in patients with von Wille-
brand (VWD). In none of those studies a disease-specific HRQoL question-
naire was applied. The recently in Italy developed VWD-specific question-
naire (VWD-QolL) was administered to VWD patients during their annual
patient meeting. Methods. During the annual meeting of the German VWD
patients’ association patients and parents of VWD children filled in the pre-
liminary version of the German VWD-QoL questionnaire and were asked
to evaluate the questionnaire concerning relevance and comprehensibility
of items. Results. 22 adult patients (A) with VWD and 7 parents of children
(C) with VWD filled in the questionnaire with a mean age of adult patients
(M=55.86+13.4 years). All types of VWD patients were represented; chil-
dren suffered mainly from Type 3 and were severely affected (71.4%), while
the major part of adults had Type 1 (35%). Most patients were treated with
factor concentrate (A: 59.1% vs. C: 85.7%). 66.7 % reported often/always
unpleasant sensations or strange sensation after injection (50 %) due to treat-
ment. 63.6% adults had bleeds in the last 4 weeks (C: 57.1%), mainly epis-
taxis (31.8% vs. 42.9%), followed by teeth bleeds (27.3% vs. 42.9%).
Patients reported days lost at work/school in the past 12 months (A: 13.6%,
Median No of days 52; C: 71.4%, Median No of days 27). Mean age of diag-
nosis in adults was 32.6+17.3 years (range 1-62), in children 2.4+3.41 years
(range 0-10). When receiving the diagnosis 38.1% were frustrated and wor-
ried about their future while 28.6% felt calmer and more relaxed. 50% of
adult patients worried about VWD and were afraid to hurt themselves
(16.7% of children). More children reported about bruises (66.7% vs.
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45.5%), while more adults stated that they could not walk as far as they
wanted (50% vs. 16.7%). Conclusions. Time of diagnosis is quite different
between children and adults which has an impact on their quality of life.
Adult patients are more impaired in different aspects of their quality of life
then children. Quality of life assessment is a new area in VWD which
should be implemented in the routine care of those patients.
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PAIN RATE AND SOCIAL CIRCUMSTANCES RATHER THAN
CUMULATIVE ORGAN DAMAGE DETERMINE THE QUALITY OF LIFE IN
ADULTS WITH SICKLE CELL DISEASE

C.EJ. van Tuijn,' EJ. van Beers,' ].]. Schnog,’ B.J. Biemond'

'Academic Medical Center, ANISTERDAM, Netherlands; *St. Elisabeth Hospi-
tal, WILLEMSTAD, CURACAQ, Netherlands Antilles

Background. Sickle cell disease (SCD) is characterized by chronic haemolyt-
ic anemia and recurrent microvascular vaso-occlusion resulting in progres-
sive organ damage and reduced life expectancy. Previous analyses have
demonstrated a strongly reduced quality of life (QoL) in sickle cell patients
which however could not be explained by the severity of pain only. There-
fore, other factors like chronic organ damage and socioeconomic circum-
stances may play a role. Recently, we systematically screened consecutive
patients with SCD for chronic organ damage and determined their social-
economic circumstances. Aim of the study. In the present study, we analysed
the specific contribution of chronic organ damage and social circumstances
to the QoL in patients with SCD. Methods. Consecutive adult sickle cell
patients in a teaching hospital were included. Genotype, pain rate, rate of
acute complications (acute chest syndrome, stroke, priapism) in the last five
years and cumulative organ damage (pulmonary hypertension, microalbu-
minuria, retinopathy, renal failure and osteonecrosis) were assessed during
routine visits. Occupation and level of education were determined by inter-
view. QoL was assessed with SF-36 forms and represented in a physical
(PCS) and mental component (MCS) which was compared with the norma-
tive score of the general Dutch population and related to pain rate, organ
damage, occupation and education level. Differences in continuous data
were tested with the Mann-Whitney test and in categorical data with the
Chi-square test. Results. QoL was analysed in 94 adult patients with SCD and
was significantly reduced as compared to the Dutch population. Linear
regression showed that pain rate was associated with MCS (p=0.021)
demonstrating the lowest scores in patients most frequently admitted. The
PCS of the QoL was not related to pain rate. With respect to social circum-
stances, 35% of the patients were unemployed as compared to 6% of the
general population and 16% of immigrants without SCD. In contrast to
pain rate, both occupation and the level of education were significantly relat-
ed to PCS while no relation with MCS was found. Genotype and presence
of chronic organ damage did not affect QoL. Conclusion. Patients with SCD
have significantly reduced QoL-scores which are determined by the pain
rate, occupation and education level. Frequent painful crises appear to have
a major impact on the mental component of the QoL in patients with SCD
while the physical component was related to occupation and the level of
education. Chronic organ damage, although responsible for limited life
expectancy, was not related to QoL. With respect to QoL, comprehensive
care for patients with SCD should not only focus on reducing pain rate and
organ damage but also on factors determining social wellbeing.
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HEALTH-RELATED QUALITY OF LIFE AFTER AUTOLOGOUS STEM CELL
TRANSPLANTATION: A MULTICENTRE PROSPECTIVE STUDY IN THE
CZECH REPUBLIC (FINAL RESULTS)

V. Kajaba,' I. Rehorova,” M. Zitkova,’ V. Pavlicova, E. Bystricka,’
E. Faber®

'Falkultni nemocnice Olomouc, OLOMOUGC; *VEN, Hematooncology, PRAHA;
SFakultni nemocnice, IHOK, BRNO; “Fakultni nemocnice, OKH, HRADEC
KRALOVE; °Fakultni nemocnice, HOO, PLZEN; *Fakultni nemocnice, HOK,
OLOMOUC, Czech Republic

Quality of life is an important parameter evaluated not only as part of
clinical studies but also as a routine indicator in the case of expensive
and/or sophisticated therapeutic approaches. Since 2004, a prospective
health-related quality of life (HR-QOL) assessment in patients with autol-
ogous stem cell transplantation (ASCT) has been in progress. Since July
2005, most Czech transplant centres (Olomouc, Pilsen, Prague, Brno and
Hradec Kralove) have participated in the study. Inclusion criteria: A signed
informed consent form, age 18 years and over, compliance, haematolog-
ical malignancies, planned ASCT. Methods. Two questionnaires for assess-

ing quality of life are used - the EORTC QL Q-C30 v. 3.0 (European Organ-
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isation for Research and Treatment of Cancer) and EQ-5D (EuroQol
Group) - as well as other parameters (Hb, Plt, Leu, BMI, sex, age, duration
of hospitalization etc.). As QOL assessment may change over time, the
patients are followed at TO (admission to the transplant unit), T1 (10 days
after ASCT), T2 (100 days after ASCT) and T3 (1 year after ASCT). Group
characteristics: A total of 148 patients (84 males, 64 females) who under-
went ASCT. The patients were diagnosed with multiple myeloma, diffuse
large B-cell lymphoma, follicular lymphoma, Hodgkin’s disease and oth-
er non-Hodgkin’s lymphomas. The median age was 54 years in both males
and females (average ages 51.2 and 51.3 years, respectively). Results. It is
obvious that at time T0, i.e. prior to transplantation, physical functioning,
role functioning and social functioning of oncology patients is found to be
impaired in comparison to the control group. Of the symptoms listed,
the degree of financial independence is much lower than in the control
group. The other studied symptoms and domains show no significant
differences when compared with the healthy population. The most severe
impact on quality of life (QOL) is observed at T1. In nearly all studied
parameters (with the exception of dyspnoea and constipation), patients
perceive their quality of life as decreased. At T2, however, the vast major-
ity of the patients’ parameters are comparable with those in the reference
population (similar to TO). In physical functioning, role functioning and
social functioning, the outcomes are significantly worse than in the refer-
ence population. The T3 assessment results show that in fact all studied
QOL parameters remain at a level comparable with the reference popu-
lation. Financial difficulties are constant throughout the studied period,
confirming the fact that in formerly active population, oncological dis-
ease results in decreased financial independence. The overall QOL (1y
after ASCT) is better than prior to transplantation (=0.02). Other param-
eters are statistically significantly better as well. None of the quality-of-
life parameters were found to be worse at one year after autologous trans-
plantation than before it. According to the EQ-5D questionnaire, three-
quarters of patients perceive their health status at 1 year post-transplant
as better than a year earlier. Better overall global quality of life correlates
with higher Karnofsky scores. Conclusions. ASCT and especially the
preparatory regimen and previous intensive chemotherapy remain
demanding and not always successful therapeutic regimens. The study
results suggest that transplantations used to treat blood diseases do not
imply prolonged decrease of health-related QOL. According to the
patients, the most burdensome symptom is fatigue. Surprisingly, more
than half of oncology patients are overweight or obese (BMI over 25 in
nearly 60% of the studied patients). It seems crucial to prolong the time
of monitoring the QOL parameters after transplantation (optimum time
of 3-5 years) and to include the patients” occupational status.

The project was parly supported by the Czech Ministry of Education
(MSM6198959205).
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INFLUENCE OF ANEMIA ON QOL, CLINICAL SYMPTOMS AND
COGNITIVE FUNCTIONS IN NEWLY DIAGNOSED (NOT TREATED)
HEMATOLOGIC PATIENTS

D. Petranovic,' R. Dobrila Dintinjana,' A. Duletic Nacinovic,'
T. Valkovic,' I. Roncevic Grzeta,' K. Ruzic,' S. Janovic,' R. Rakun,?
Z. Striskovic,! M. Petkovic,' I. Lovasic,” G. Golcic'

'Clinical Hospital Center Rijeka, RIJEKA; *Psychiatric Hospital Lopaca, RIJEKA,
Croatia

Introduction. Anemia, bad Qol and cognitive disfunctions are commonly
present in hematologic patients but often underreported by patients and
underdiagnosed by health care professionals. Previous studies mainly eval-
uated these problems during chemotherapy or under influence of erythro-
poetic agents (Epo) which has been known to have various effects on QoL
and cognition besides their influence on anemia. Aim. We evaluated influ-
ence of anaemia per se on QoL, clinical simptoms and especially on cog-
nitive functions in hematologic patients before starting any chemothera-
py and measured changes in short time period to see if correction of ane-
mia by standard therapy could improve QoL and cognition. Pts on Epo has
been excluded from this study. Patients and Methods. In Clinical Hospital
Center of Rijeka, Croatia 137 pts in very early phase of diagnostic proce-
dure which finally resulted in diagnosis of hematologic malignancies were
evaluated by FactAn QoL Questionary and five point scale for subjective
clinical symptoms. Cognitive functions have been measured by Complex
Reactiometer Drenovac (CRD), a PC based psyhodiagnostic laboratory
based on chronometric aproach which examine: perceptive abilities (detec-
tion, identification, visual orientation, spatial visualisation), memory (short
term memory, maze learning, actualisation of memorized contents),think-
ing (operative thinking, problem solution, convergent thinking), psychomo-
tor reactions ( simple and complex), dynamic features of CNS function



(excitability, agility, stability, balance, endurance, reliability), attention
(attention span, concentration, vigilance) and functional disturbances (rigid-
ity, agitation, perseverance, regression). All parameters have been measured
twice: TO -basal measurement , T1 -after one month (+ 7 days). Among T0
and T1 patients received therapy for their anaemia according to anemia
type and Hb level but no chemo, radio or immunotherapy for their disease
or Epo agents. Results. Hemoglobin level significantly influence QoL and
cognitive functions in all pts (so called anemic and non anemic).When sta-
tistically partialized , the effects of gender, age, education and Hb level
showed the Hb level as the most effective variable on cognition analysed
by B weights ( anaemia has a 10,5% influence on IQ). Correction of ane-
mia significantly improved QoL and cognitive functions but not in all cat-
egories (visual orientation and memory). Subjective feeling of cognitive dis-
turbancies are not in correlation with real cognitive achivement measured
by CRD. Discussion. Impairment of brain function caused by anaemia pro-
foundly affects cognition, psychological well-being, the ability to perform
the usual activities of daily living and in general affects their QoL esspecial-
ly in pts with malignant diseases. We concluded that changes in hemoglo-
bin level during phase of diagnostic procedure before any treatment
(immuno, chemo, irradiation therapy) in hematology patients greatly pos-
itively influence their QoL and esspecially their cognitive functions.
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HOME CARE FOR UNFIT ELDERLY PATIENTS WITH MYELODISPLASTIC
SYNDROMES: AN ITALIAN SINGLE-CENTER EXPERIENCE

P. Alfieri,' L. Ferrara,” G. Leonardi,” M. Luppi,® R. Marasca,’ G. Torelli,* E.

Favale!

'AIL Hematology Home Care Service, NNODENA; *Division of Oncology, Mod-
ena University Hospital, MODENA; *Division of Hematology, Modena Univer-
sity Hospital, MODENA, Italy

Background. Myelodisplastic syndromes (MDS) are an heterogeneous
group of bone marrow disorders, with a higher incidence in old age. In the
elderly setting main clinical needs are transfusion support and regular follow-
up appointments, commonly provided on outpatient basis, often resulting in
discomfort arising from driving distances and long waiting times. Hospital
admissions, usually due to worsening of comorbities and infectious events,
are also frequent. Aims. In our department a home care (HC) service sus-
tained by the fundraising organization A.LL. (Italian Association against
Leukemia-Lymphoma-Myeloma) is active in order to manage fragile hema-
tology patients outside the standard in-hospital assistance, to improve their
quality oflife and optimize healthcare resources. Here we describe our expe-
rience in 40 consecutive elderly patients with MDS referred to a domiciliary
service of supportive care in the period 2000-2008. Methods. MDS diagnosis
was formulated according to WHO classifications. The Severity of Illness
Index was calculated to evaluate the impact of comorbidities. All 40 patients
tulfilled inclusion criteria for HC (poor performance status, appropriate home
logistics, caregiver availability, distance from hospital “30 km). Home trans-
fusions were requested on the basis of hemoglobin levels (Hb ” 8 g/dL) and
platelet count (PLT “10.000/mcl) and/or in presence of symptoms related to
anaemia and thrombocytopenia. HC duration, generally corresponding to the
remaining lifetime, was compared among different patients’ groups divided
by age, MDS subtype and comorbidity burden. Results. Median age was 83
years (range 64-97), with 70% of patients aged 280 years. Gender was equal-
ly distributed (19 male, 21 female). 22 patients presented refractory anaemia
(RA), 2 patients had refractory anaemia with ring sideroblasts (RARS); refrac-
tory anaemia with excess of blasts type 1 (RAEB-1) and type 2 (RAEB-2)
were respectively diagnosed in 4 and 7 patients. 5 patients with chronic
myelomonocytic leukemia (CMML) were also included in this report. 15 out
of 40 patients (37.5%) developed leukemic transformation. The median num-
ber of severe non-hematologic comorbidities was 1.57, with prevalence of
cardiac and pulmonary diseases. Median duration of HC was 309 days, with
significant differences only according to the number of severe comorbidities
(417 days if "1, 146 days if 22). Home transfusion support was provided,
without relevant adverse events, in 26 patients (65 %), for a total of 385 units
of packed red blood cells and 92 of platelet concentrates. 27 patients (67.5%)
were admitted as inpatients for a total of 44 hospital admissions, mainly
caused by cardiac failure, severe infections, caregivers’ burn-out and end-of-
life care. Summary. In our operating model HC for unfit elderly patients affect-
ed by myelodisplastic syndromes is feasible, sustainable and safe. Severe
comorbidities are correlated with poorer survival, irrespective of MDS sub-
type and age distribution. HC represents a valid resource to implement the
management of patients with blood malignancies, especially if there is a con-
sultant hematologist fully dedicated to domiciliary patients, allowing an effi-
cient integration among hospital division, general practitioners and commu-
nity health services. Cost-effectiveness analysis and economic recognition in
public health systems are some of the open issues to be shortly explored.

Berlin, Germany, June 4 — 7, 2009
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PAIN MANAGEMENT OF BORTEZOMIB-INDUCED NEUROPATHY WITH
ORAL CONTROLLED-RELEASE OXYCODONE

C. Cartoni,' G.A. Brunetti,? P. Niscola,’ PL. Alfieri,* G.M. Delia,”
R. Foa’

'Hematology, University of Rome, ROME; *Division of Hematology, Department
of Cellular Biotechnologies and Hematology, Policlinico Umberto I, University La
Sapienza of Rome, ROME; *Hematology, Ospedale S Eugenio, ROMA; *Hema-
tology, Policlinico, NIODENA; *Hematology, Policlinico Umberto I, ROMA;
*Hematology, University La Sapienza, ROME, Italy

Background. In nearly one third of patients treated with the proteasome-
inhibitor bortezomib it has been reported the occurrence of an axonal sen-
sitive neuropathy, which is responsible of severe neuropathic pain to the
lower extremities, a very distressing symptom for patients. Strong opioids
have been already employed for the treatment of neuropathic pain pro-
voked by other causes. Aims. To evaluate in a group of patients with borte-
zomib-induced painful neuropathy: i) the effectiveness of controlled-
release (CR) oral oxycodone to reduce the pain intensity and its interfer-
ence with some daily activity functions; ii) the tolerability and the safety
of this strong opioid. Patients and methods. Twenty-three patients with a
Karnofsky performance status > 50 (median age 62 yrs.) atfected by mul-
tiple myeloma (22), and non Hodgkin’s lymphoma (1) with moderate-to-
severe pain unresponsive to previous analgesic treatment for the borte-
zomib-related painful neuropathy were enrolled in the study. The contin-
uous and breakthrough pain intensity was evaluated at baseline, on day
3,7 and 14 with the Short-Form Brief Pain Inventory (SF-BPI), scored on
an 11 point numerical rating scale (NRS), where 0 = 1o pain and 10 = pain
as bad as you can imagine, along with the evaluation of pain interference
with some functions such as quality of sleeping, appetite, walking ability,
self care, daily activity, mood and concentration, the global patient evalu-
ation of efficacy (GPE). Good pain relief was defined as >30% reduction
of the previous NRS score. Side effects such as nausea and vomiting, con-
stipation , drowsiness, confusion, and dry mouth were rated using a scale
from 0 to 3 (not at all, slight, mild, severe). Patients received oral CR-oxy-
codone at the starting dose of 10 mg bid. During the study period, 14
days, no dose reduction of bortezomib has been carried out. Results. The
daily average dose of CR-oxycodone administered was 28,46 mg (range
20-80 mg).CR-oxycodone reduced dramatically the pain intensity, from a
mean NRS value of 7.6 at baseline, to 3.9 on day 3, 1.7 on day 7, and 1.3
on day 14. Similar trend to decreasing values was observed for all the dai-
ly life functions. Breakthrough pain events, observed at baseline in the
61% of patients, reduced their frequency and intensity: on day 14 the
NRS value corresponded to 3,1 and these events occurred in the 47,% of
patients. 11 patients used rescue drugs for breakthrough pain. Side effects
occurred in 12 patients (51%), all of them of slight or mild intensity. Sum-
mary. CR-oxycodone was effective for pain relief caused by the borte-
zomib-related neuropathic pain and it was well tolerated. The pain con-
trol improved also the quality of the daily life functions, such as the walk-
ing ability, usually compromised in this clinical condition. A good pain con-
trol allowed the continuation of the cancer treatment.
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HOW HAEMOPHILIA IMPACTS THE QUALITY OF LIFE OF ELDERLY
PATIENTS
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Rationale. Due to improvements of haemophilia care over the last 3
decades the life expectancy of people with haemophilia (PWH) has
increased enormously resulting in more PWHs reaching an old age. How-
ever, only few information are available on health status and health-relat-
ed quality of life (HR-QoL) in elderly PWHs. Therefore a retrospective case-
control study was carried out in Italy. Methods. Patients 265 years with
severe haemophilia were enrolled matched to male controls without bleed-
ing disorders for age, geography and social status. Emotional well-being was
assessed with the Geriatric Depression Scale and various HR-QoL instru-
ments, namely the generic EQ-5D, WHOQOL-BREE, WHOQOL-OIld and
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a disease-specific questionnaire (Haem-A-QoLElderly). Results. 84.6% of
the in Italy registered elderly PWHs were enrolled (n=39) with a median
age of 68 years (65-78). PWHs suffered significantly more from viral infec-
tions (chronic hepatitis C: 87 % vs. 5%; HIV: 13% vs. 0%), hypertension,
arthropathy (OJS: M=18.1 vs. M=1.19) and had more impairments in phys-
ical functioning and showed a trend to mild depression (M=9.9 vs. M=5.3).
By contrast more controls suffered from hypercholesterolemia and cardio-
vascular diseases, but had similar cognitive functioning. PWHs showed
significantly higher impairments in their generic HR-QoL compared to
matched controls (WHOQOL-BREF: p<0.0001; WHOQOL-OLD:p<0.041;
EQ-5D:p<0.0001). In regression models including infections, no of total
bleeds, invalidity, OJS, marital status and depression the latter could explain
up to 67 % of the variance in HR-QoL. In turn depression correlated signif-
icantly with orthopaedic status, physical and mental functioning. Conclu-
sions. Elderly PWHs show not only impairments in their health status and
daily activities, but reveal to have as well significantly more emotional
problems compared to controls. Since impairments in physical and men-
tal functioning are correlated to depression and HR-QoL special care should
be provided to this patient population.
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SINGLE DOSE PALONOSETRON IN PREVENTING CHEMOTHERAPY-
INDUCED NAUSEA AND VOMITING IN PATIENTS WITH AGGRESSIVE NON
HODGKIN'S LYMPHOMAS WHO UNDERWENT MODERATELY
EMETOGENIC CHEMOTHERAPY
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Background. The standard approach in the antiemetic therapy in non
hodgkin's lymphomas (NHL) is represented nowadays by antiserotonin-
ergic drugs. Palonosetron is a selective and potent serotonin antagonist
with a distinct pharmacological profile, different structure and enhanced
binding affinity. Clinical studies in solid tumours have defined the
improved efficacy of palonosetron compared to older 5-HT3 receptor
antagonists. Aims. The objective of the study was to evaluate the efficacy
and safety of a single dose of Palonosetron in preventing chemotherapy-
induced nausea and vomiting (CINV) induced by moderately emetogenic
chemotherapy (MEC) agents used for the treatment of aggressive NHL.
Methods. This is an open-label, multicenter phase II study assessing the effi-
cacy of a single i.v. dose of palonosetron (0.25 mg) prior to the adminis-
tration of chemotherapy in the first day of treatment. The primary end
point is the overall rate of patients achieving a complete response (CR-
defined as no emetic episode and no use of rescue medication) during the
whole study period (0-120 h). Drug activity was evaluated based upon a
one-stage Fleming study design for determination of response rates based
on a single treatment group. Relevant secondary endpoints included: CR
in the acute (0-24h) and delayed (24-120) phases, no emesis and no nau-
sea rates. Adverse events were also recorded. Results. In ten Italian centers
eighty-six patients, affected by aggressive NHL, mostly undergoing
CHOP=R (74.4%), were evaluated for the study. The primary endpoint
was achieved with a CR rate of 86%. The CR in the acute and delayed
phases was 90.7 % and 88.4% respectively. No emesis rates were 91.9%
(0-24h), 89.5% (24-120h) and 88.4% (0-120h). Similarly no nausea rates
were 84.9%, 75.6% and 74.4% in the acute, delayed and overall period
respectively. No serious drug related adverse events were reported. Con-
clusions. Palonosetron alone given as antiemetic treatment is effective and
safe in preventing acute and delayed CINV in patients with aggressive
NHL treated with moderately emetogenic chemotherapy.
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PHYSICIANS AND PATIENTS PERCEPTION OF A PROBLEM AS

ETHICALLY RELEVANT IN ONCOHEMATOLOGY: ONLY A QUESTION OF
PERSPECTIVE?

G. Giordano,' D. Sacchini,? S. Piano," G. Farina,' I . Carrasco de Paula,’

S. Storti'

'Research Center “|.Paul II” Catholic University Campobasso, CAVIPOBAS-
SO; *Catholic University, ROME, Italy
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Background. Ethical problems are connatural to the medical activity. Eth-
ical problems regarding some medical specialities as obstetrics or pre or
perinatal medicine are well known. Nevertheless few is known about
ethical problems perceived as remarkable from physicians and patients in
oncohematology. Aims. Aim of this study is to recognize, in oncohema-
tology, what are problems perceived as ethically relevant not only from
physicians, but also from patients. It might consent to ameliorate medical
practice and the quality of care perceived from patient. Methods. Ethical
problems regarding oncohematologic patients were recognized consult-
ing clinical diary of 200 patients treated in our institution. Patients have
casually been selected in the temporal period from january 2004 to june
of 2008. Ethical problems were listed in two groups: those perceived as
remarkable for the physicians and those remarkable for the patients. This
study is a retrospective monocentric descriptive study. Results. Median
age was 58.5 years (R 33-86). M/F was 126/74. 123 patients were affect-
ed by chronic or indolent hemopaties. 143 patients received Ist line ther-
apy, instead 67 IInd line or superior. 150 patients had licence of primary
school, 40 of secondary, 10 degree. 150 patients were assisted from a rel-
ative. 60 patients perceived a problem as ethically relevant (9 compliance
to treatments, 11 refusal of treatment, 15 intolerance to hospitalization,
17 scarce trust in caregivers, 8 difficulty to understand therapeutic plain).
In 82 cases physicians perceived a problem as ethically relevant (19 over
treatment, 14 type of treatment to adopt, 18 correct timing of therapy, 24
correct use of resources, 8 adequacy of treatment). Physicians perceived
these problems mainly about patients requiring IInd line treatment or fur-
ther (56 cases on 67). In 52 cases only patients perceived a problem, in 51
cases only physicians perceived a problem, while only in 39 cases a prob-
lem was perceived as ethically relevant from physicians and patiens simul-
taneously. Summary andconclusion. In our study, in oncohematology the
main problem perceived from patients as ethically relevant is the scarce
trust in caregivers, while for physicians is the correct use of resources.
Physicians perceive a bioethic problem mainly considering patient candi-
date to IInd line treatment or further. In 25% of cases a problem perceived
as ethically relevant from patients is underestimated from physicians. In
this contest the possibility of bioethical counseling might create a conver-
gence between physician and patient perspective.
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COST-EFFECTIVENESS OF RIVAROXABAN VERSUS ENOXAPARIN FOR
PREVENTION OF VENOUS THROMBOEMBOLISM AFTER TOTAL HIP AND
KNEE REPLACEMENT IN EUROPE

M. Monreal,' L. Ryttberg,’ A. Diamantopoulos,® M. Lees,* C. Negrini’

'Hospital Universitari Germans Trias i Pujol of Badalona, BARCELONA, Spain;
*Orebro Hospital, OREBRO, Sweden; *INMS Health, LONDON, UK; ‘Bayer
HealthCare, UXBRIDGE, UK; *Pbe Consulting, MILAN, Italy

Background. Rivaroxaban, an oral direct Factor Xa inhibitor, was com-
pared with enoxaparin after total hip replacement (THR) and total knee
replacement (TKR) in four large randomized controlled trials. Two of these
trials compared equal treatment durations of rivaroxaban (10 mg once
daily [od]) and the most commonly used European regimen of enoxa-
parin (40 mg od). In RECORDI, patients undergoing THR received 35
days’ prophylaxis with rivaroxaban or enoxaparin. Rivaroxaban reduced
total venous thromboembolism (VTE; composite of any deep vein throm-
bosis, nonfatal pulmonary embolism and all-cause mortality) by 70% ver-
sus enoxaparin after 35 days’ prophylaxis. In RECORDS, in patients
undergoing TKR, 12 days’ rivaroxaban reduced total VIE by 49% and
symptomatic VIE by 66% versus 12 days’ enoxaparin. Major bleeding
was similar between rivaroxaban and enoxaparin regimens in both stud-
ies. Aims. To assess the cost-effectiveness of oral rivaroxaban versus sub-
cutaneous enoxaparin for the prevention of VIE after THR and TKR in
key European countries. Methods. An economic model was developed to
assess the cost-effectiveness of rivaroxaban versus enoxaparin over equal
durations of prophylaxis in several key European countries. RECORD1
and RECORD3 data were used to populate the model for THR and TKR,
respectively. Risks of VTE and post-thrombotic syndrome (PTS) beyond
the post-surgery trial period were estimated from published data and
extrapolated out to 5 years. Costs to the healthcare sector were derived
from published sources in Spain, Italy, Sweden and the UK. Weights of
quality of life were also derived from published literature. The model esti-
mated the cost-effectiveness of rivaroxaban versus enoxaparin over the 5-
year time frame, which is sufficient for the long-term burden of venous
thromboembolic events, such as PTS and recurrent VTE, to be incorpo-
rated. In the UK and Sweden, 8% and 10% of enoxaparin patients, respec-
tively, require daily nurse visits to administer enoxaparin after hospital dis-
charge; these costs were included in the analysis. Outcomes were
expressed in quality-adjusted life years (QALYs). Results. Thirty-five days’



rivaroxaban was less expensive and improved health outcomes versus 35
days’ enoxaparin after THR. Rivaroxaban was associated with a gain in
QALYs (up to 0.004 QALYs) and per-patient cost savings over 5 years
ranging from €4 to €46 in the UK. For TKR, 12 days’ rivaroxaban is con-
sistently less expensive than 12 days’ enoxaparin and consistently
improves health outcomes. Improved health outcomes were similar
between countries (up to 0.0215 QALY’), whereas per-patient cost savings
over the 5-year period ranged from €82 in Sweden to €145 in Spain.
Extensive sensitivity analyses showed these findings to be robust. Summa-
ry and Conclusions. This analysis suggests that after both THR and TKR,
rivaroxaban thromboprophylaxis consistently improves health outcomes
and produces overall cost savings across a range of European settings.
With more than 400,000 procedures being performed in Europe annually,
rivaroxaban has the potential to produce substantial savings for European
healthcare systems.
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ANALYSIS OF COSTS ASSOCIATED WITH REMOBILIZATION OF
HEMATOPOIETIC STEM CELLS (HSC) USING CHEMOTHERAPY, IN
PATIENTS WITH MULTIPLE MYELOMA FAILING ADEQUATE HSC
COLLECTION FOR AUTOLOGOUS STEM CELL TRANSPLANTATION WITH G-
CSF ALONE

C. Hosing,' V.R. Smith,' B. Rhodes,” R. Richmond,' KH. Walters,' M.H.
Qazilbash,' ].D. McMannis,' R. Champlin,' S. Giralt,' U.R. Popat'

‘M. D. Anderson Cancer Center, HOUSTON; *Genzyme Cortporation,
BOSTON, USA

Background. Peripheral blood (PB) hematopoietic stem cells (HSC) can be
mobilized with cytokines alone or chemotherapy plus cytokines. The
HSC yield is higher and the failure rate is lower with chemo mobilization.
Although a cell dose of 2 million CD34* cells/kg is considered adequate,
some authors have shown that patients who receive <5 million CD34*
cells /kg have higher resource utilization after transplant. Aim. the purpose
of this study was to analyze the costs associated with remobilization of
HSCs using chemotherapy in patients with multiple myeloma (MM) who
collected <2 million CD34" cells/kg in 4 leukapheresis procedures in a pri-
or mobilization attempt with G-SCF alone. AMethods. This is an IRB
approved retrospective chart review of 302 patients with MM who under-
went HSC mobilization at our institution between 1/05 and 10/07. The
estimated costs were divided into mobilization, pre apheresis, apheresis,
and post apheresis costs. (Source: Cleverly and Associates; www.drug-
store.com; Redbook'; Thompson PDR)

Table.
MNational Average
Procedure Hospital and Clinkc | M, Median (Range) ""'mﬁ"’
Charges (§)
Cialy room charge BG3.00 2.5(0-36) 58
muche (350 mg/mi avery 12 hours = 54.62q 1oz g 269
2231104 g 2829 1570
11 mg 281mg 6
A4 4110 mg 0.4 mg 33
Dexamethasone (40 mg 1V daly x4 days] 1 4540 mg 150 4538
LGt a2 2.5(0-36) 233
Blood franstusions {n = 21) 434 1{0-4) Ad4
Flatelst transfusions (n = 12) 494 0{0-3) [1)
>-CSF 528 18 5 (11-32) w768
Prophylactic oral anbbiobcs (valacyciovir/ 4 47194
fuconazolel levofioxacing faaieam WAl 8

Daily roam changs BB3.00 | 5{5-15) 810
Daily CBC, aff [ | 55 (5-15) 505

Apharesis Procedurs 181773 3(0-6)

[
Post-Apherass (Cryopresarvabion)

34 anatysis 135 2 (estimatad) 270
124842 3 {0-6) aria

= dose based on medi of 1.78 frange, 1.47-2.44); n=18

Results. Twenty-six patients (9%) failed the first mobilization attempt.
Of these, 21 patients were remobilized with chemotherapy. The most
commonly-used chemotherapy regimen was modified hyper-CVAD (frac-
tionated cyclophosphamide, mesna, vincristine, doxorubicin, and dexam-
ethasone) in 16 of 21 patients. Two patients failed the second mobiliza-
tion attempt also, and did not get an autologous transplant. Both received
further salvage therapy for their MM. In patients who were successful
remobilizers, the average number of apheresis procedures required to
reach a target HSC dose of 6 million CD34" cells/kg was 3 (range, 0-6). The
average in patient stay for chemotherapy administration during remobi-
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lization was 2.5 days (range, 0-36). The number of days on G-CSF was 18.5
days (range, 11-32). All patients received IV hydration while in the hospi-
tal and were discharged on prophylactic oral antibiotics (antibacterial,
antiviral, and antifungal) to be continued till ANC > 500/mm”°. The medi-
an time on oral antibiotics was 12.5 days (range, 5-29). Platelet and RBC
transfusions were administered in 7/16 and 10/16 patients, respectively.
Six patients required readmission (for fever and/or infections) ranging from
5-15 days. The average charges per patient for chemotherapy administra-
tion, transfusions, prophylactic antibiotics and G-CSF were $15,304.Aver-
age pre-apheresis charge per patient was $1800 (clinic visit, laboratory
evaluation, insertion of central venous catheter, and chest x-ray to check
placement). The average cost of apheresis per patient was $6,023 (includes
cost of apheresis and analysis of PB CD34" cells). This is an underestima-
tion as it does not include the costs associated with supportive care, intra-
venous fluids, professional fees etc. The average post-apheresis charges
were $3,739. The average cost of readmission per patient was $6,215.
Conclusions. Although only a minority of patients with MM fail to collect
adequate HSC with cytokines alone, for patients who do fail the costs of
remobilization with chemotherapy are substantial. Accordingly, the finan-
cial implication for transplant centers where reimbursement charges are
DRG (disease related group) or case rate based is also significant. Interven-
tions that may reduce the failure rate or reduce the number of apheresis
procedures required to reach the target cell dose without an increase in tox-
icity may ultimately result in cost savings.
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DEVOLOPMENT OF A TIME-DRIVEN ACTIVITY-BASED COSTING MODEL
FOR ASSESSING THE SOCIETAL ACQUISITION COST OF ERYTHROCYTE
CONCENTRATES IN EUROPE

D. Szucs,' J. Bauwens,’ ]. Alfonso,” N. Holtuis,’ . Von Knorring,’
J. Demey’

"University Zurich, ZURICH, Switzetland; *HICT, BRUGES, Belgium; *Land-
stinget Kronoberg - Department of Clinical Chemistry & Transfusion Medicine,
VAXJO, Sweden

Background. The cost of blood products is regularly underestimated by
public health decision makers, hospital administrators and clinicians since
the acquisition cost does not represent the total cost for obtaining and
producing blood components. Historical accounting attempts to assess
the acquisition cost of erythrocyte concentrate have varied in scope, per-
spective and methodology, leading to incomparable and criticised conclu-
sions. Aims. To assess the true acquisition cost of erythrocyte concentrate
in different European health care systems. Method. We derived a time-
driven activity-based costing model taking into consideration blood cen-
tre costs and donor costs. Input from 3 (Swedish) blood centres was con-
solidated to develop a country specific model. Together with transfusion
specialists, the transfusion chain is described in main processes chronolog-
ically and further broken down into activities. A division is made between
direct production, quality assurance and supporting processes. Hereafter,
all necessary resources and outputs of the activities are identified and
quantified. All cost information is collected from the blood centre’s gen-
eral ledger. A capacity cost rate, representing a monetary value for each
minute of available practical capacity, is calculated for the resources actu-
ally performing the work. The consumption of each resource for all iden-
tified activities is quantified based on time estimates from transfusion pro-
fessionals. To quantify donor costs, we obtained figures on transport
method, time and moment of donation by questionnaires which were
administered to donors. The national value of productivity is used to quan-
tify donor time in monetary terms. All transport costs are obtained from
national databases. Results. The main activity components and their rela-
tions are illustrated in Figure 1. Within each main process, between 5 and
24 activities are described. Outputs are represented by statistics on donors,
blood collections and erythrocyte concentrate units. Practical capacity
includes all direct labour functions and equipment performing automated
work in the direct “producing” processes. Costs include expenditures for
direct and indirect resources necessary to perform the activities. We were
able to determine a simplified cost formula: Societal cost of erythrocyte
concentrate = Y,(direct labour time x labour capacity cost rate) + (direct
equipment time x equipment capacity cost rate) + >.donor time x nation-
al value of production + Y.cost donor transport. Dividing the obtained cost
by the number of units erythrocyte concentrate obtained in the same peri-
od of time, shows the total societal cost of 1 unit erythrocyte concentrate.
The model presents the respective costs, driven by time consumption, for
each of the identified processes where costs are occurred. Summary and
Conclusions. The detailed process description and analysis reveal many
activities and a significant amount of resources that have been excluded
in previous accounting attempts to assess the acquisition cost of erythro-
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cyte concentrate. The described model provides a complete and docu-
mented scope with a straightforward and transparent cost allocation
methodology, respecting the societal perspective. Reporting a detailed
cost structure allows insights in how the total cost is occurred and com-
parisons of results from different health care systems. Assessing the total
cost of erythrocyte concentrate is important for cost-effectiveness analy-
ses. It will support public health decision makers in evaluating the effec-
tiveness of alternative therapies. Furthermore, this true cost calculation
should be beneficial for institutions seeking adequate financing of ery-
throcyte concentrate.
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Figure 1. Main processes.
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HEALTH ECONOMIC IMPACT OF INTRAVENOUS IRON SUPPLEMENTATION
IN ANEMIA TREATMENT WITH ERYTHROPOIESIS-STIMULATING AGENTS

D. Szucs,' R. Blank,' M. Schwenkglenks®
'University Zurich, ZURICH; *European University of Basel, BASEL, Switzetland

Background. Currently, erythropoiesis stimulating agents (ESA) are wide-
ly used in the treatment of anemia, e.g due to chronic kidney disease
(CKD) or due to chemotherapy induced anemia (CIA). Not only due to
recent safety concerns but also due to their high acquisition price, the
usage of ESAs has come under severe pressure from health care payers.
By optimising iron stores and iron bioavailability, the initiation of ESA
therapy can be delayed and their efficiency be maximized. The combina-
tion of ESA therapy with a systematic iv iron supplementation may hence
lead to significant cost savings which are likely to be markedly higher
than the expenditures for IV iron. Aims. This study aimed at establishing
the economic benefit of using IV iron in anemia treatment. A cost neutral
price for IV iron was determined by calculating cost savings due to
increased ESA efficacy. In addition we tested whether simplified handling
of intravenous administration of iron might yield additional cost-savings.
Methods. We determined the cost neutral price of IV iron as the price of
IV iron at which the intervention is cost neutral to the Swiss healthcare
system. This price equals the costs of spared ESA per responding patient.
Given this definition, any IV iron priced below cost neutrality would be
cost saving to the system. Using a third party perspective, we analysed the
economic benefits in the following areas: (1) hemodialysis-chronic kidney
disease (HD-CKD), (2) non-dialysis-chronic kidney disease (ND-CKD)
and (3) chemotherapy-induced anemia (CIA). Results. The cost-neutral
price of IV iron per 1000 mg in different therapeutic areas was: €500 in
HD-CKD, €420 in ND-CKD and €2090 in CIA. The total costs of admin-
istering 1000mg iron, including IV iron plus the ancillary costs of admin-
istration were €270 for ferric carboxymaltose, €370 for iron sucrose, €374
for iron dextran and €389 for iron gluconate. The corresponding costs of
the iron preparations per 1000mg are €250, €137, €124, and €69 respec-
tively. Summary and Conclusions. Even though ferric carboxymaltose is the
most expensive IV iron product, the associated savings are that significant,
to become the most economically viable option in three different treat-
ment settings.
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Stem cell transplantation - GvHD, graft rejection,
infection

0136

PREVALENCE OF HUMAN HERPES VIRUS 6 CHROMOSOMAL
INTEGRATION (CIHHV-6) IN ITALIAN ALLOGENEIC STEM CELL AND
SOLID ORGAN TRANSPLANTATION PATIENTS
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Background. Human herpes virus (HHV) 6, an ubiquitous B-her-
pesvirus, may reactivate and cause diseases upon immunosuppressive
state. Half of stem cell (SC) and/or solid or-gan transplant (SOT) recipi-
ents experience HHV-6 viremia. Bone marrow (BM) suppression,
encephalitis, pneumonitis and hepatitis are being increasingly associat-
ed clinical manifestations. A lesser recognized form of HHV-6 latency is
the integration of the viral genome in a host chromosome (CIHHV-6).
This phenomenon, characterized by a high viral copy number in blood
or sera, may confound laboratory diagnosis of HHV-6 active infection,
but apparently neither affects host health status nor requires clinical
intervention. Aims.We have studied either SCT or SOT patients to iden-
tify cases of HHV-6 related-diseases and the prevalence of CIHHV-6.
Methods. 78 allogeneic BMT and 345 SOT were evaluated. HHV-6 loads
have been quantified by a commercially available quantitative real time
polymerase chain reaction diagno-stic kit (Nanogen Advanced Diagnos-
tics, Turin, Italy). Results. 70 out of 78 (90%) SCT and 135 out of 343
(839%) SOT patients were screened for HHV-6 either on body fluids or
on tissue specimens. 16 out of 70 (23%) SCT patients and 52 out of 135
(89%) SOT patients presented at least one positive sample for HHV-6.
3 (18%) out of 16 SCT and 7 (13.4%) out of 52 SOT patients presented
signs and symptoms consistent with HHV-6 related-diseases, namely
four neutropenia and thrombocytopenia, two thrombocytopenia, two
fever, one fever and lymphadenitis and one syncytial giant cell hepati-
tis. 2 (0,9%) out of 205 patients, one SCT and SOT respectively, demon-
strated high value of HHV-6 DNAemia. The SOT patient presented a
mean HHV-6 viral load >3.5 logl0 copies/mL in plasma, and >6
log10/mL in blood during the entire clinical course. The alloSCT patient,
presented high BM HHV-6 DNAemia (>5 log10 copies/mL) soon after
transplantation, reducing to <4 logl0 copies/mL with increasing
chimerism, while presented fluctuating HHV-6 viremia, from 2 to >4
log10 copies/mL in plasma, unparalleled to white blood cell en-graftment
and associated with graft versus host disease episodes. HHV-6 load in
hair follicles in both patients revealed 21 HHV-6 copy/cell, indicating
that the virus had been inherited in the germ line and is found in all cell
of the body. Both patients had been heavily treated with antivirals with-
out changes in HHV-6 loads. Conclusions. In Italian transplant patients,
CIHHV-6 may occur at a frequency of 0.9%, while the frequency of
HHV-6 related-diseases is approximately 5%. The results of molecular
studies for HHV-6 should be critically evaluated and the distinction
between HHV-6 active infection and CIHHV-6 should be pursued by the
comparison of viral loads on different biological fluids. The search for
HHV-6 on hair follicles, nails or other tissue specimens may confirm the
occurrence of CIHH-6. The pretransplantation screening of donors and
recipients could prevent misinterpretation of CIHHV-6 phenomenon in
the recipients after transplantation, and preclude the administration of
unnecessary and potentially toxic antiviral treatments.
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GENETIC VARIATIONS IN HEPARANASE GENE ARE ASSOCIATED WITH
INCREASED RISK OF GRAFT VS. HOST DISEASE FOLLOWING
ALLOGENEIC HEMATOPOIETIC STEM CELL TRANSPLANTATION
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'Chaim Sheba Medical Center, RAMAT GAN; *Rappaport Faculty of Medi-
cine, Technion, HAIFA, Israel

Complications of allogeneic hematopoietic stem cell transplantation
(HSCT) halt its wider application for a variety of diseases. Graft-versus-
host disease (GVHD) is the most common cause of overall mortality and



morbidity after HSCT. Heparanase, endo-B-glucuronidase that specifi-
cally cleaves the saccharide chains of heparan sulfate proteoglycans, is
involved in the process of inflammation and release of heparan sulfate-
bound chemokines, cytokines and bioactive angiogenic factors that are
main players in the development of GVHD. Therefore we investigated
the possible association of HPSE gene SNPs with the risk of post HSCT
GVHD and transplantation outcome. Assessment of heparanase gene
SNPs among healthy individuals demonstrated a significant correlation
between HPSE gene SNPs and the expression level of heparanase, SNP
154693608 being the most prominent (p=0.00043). This approach
allowed distribution of all possible HPSE genotype combinations into
three groups (LR, MR and HR) correlating with low, intermediate and
high heparanase mRNA and protein expression levels. In the group of
HSCT patients we found a highly significant correlation between HPSE
gene SNPs rs4693608 and 154364254, their combinations and risk of
acute GVHD. The cumulative incidence of acute GVHD, grade II-1V,
was 54.5% (95% CI 43.2-68.6) in the recipient group HR, while in recip-
ient groups MR and LR, the cumulative incidences were 34.7 % (95% CI
26.1-46.2) and 20.5% (95%CI 12.4-34.0), respectively (»=0.0001). More-
over, mismatching between recipient and donor in these SNPs combi-
nations significantly increased the risk of acute GVHD. This association
was statistically significant when recipients possessed genotype combi-
nations HR and MR correlating with high heparanase mRNA levels,
while their donors possessed the MR or LR genotype combinations,
respectively (mismatched I group: HR-MR, MR-LR, and HR-LR pairs)
(»=0.0000). The cumulative incidence of acute GVHD was 72.9% (95%
CI59.3-89.5) in the group of mismatched I, while in groups of matched
and mismatched II (LR-MR, LR-HR, and MR-HR pairs) the cumulative
incidences were 33.7% (95% CI 24.6-46.1) and 29.6% (95% CI 17.1-
51.2), respectively (Figure 1). In addition, HPSE gene SNPs correlated
with incidence of extensive chronic GVHD, transplantation-related
death, and overall survival. The study demonstrated significant correla-
tion between HPSE gene SNPs and heparanase expression levels, result-
ing in increased risk of acute and extensive chronic GVHD. Our findings
may imply the involvement of heparanase in the pathogenesis of GVHD.
Differences in heparanase expression between recipient and donor may
lead to aggressive phenotype of donor T lymphocytes followed by infil-
tration and destruction of patient tissues.
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Figure 1. The cumulative incidence of acute GVHD, grade II-1V, following
hematopoietic stemm cell transplantation according to matching or mis-
matching between HPSE gene SNPs combinations of recipient and donor.
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IMMUNE RECONSTITUTION AND RISK OF CYTOMEGALOVIRUS
INFECTION IN PATIENTS AFTER ALLOGENEIC STEM CELL
TRANSPLANTATION: IMPLICATIONS FOR PREEMPTIVE AND
PROPHYLACTIC STRATEGIES
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P. Reinke,* S. Ganepola,” L. Uharek,” I. Blau’

'Charite Campus Benjamin Franklin, BERLIN; *Charite CBE BERLIN;
*Charite-CBE BERLIN; “Charite CVK, BERLIN, Germany

Background. Infection or disease by cytomegalovirus (CMV) is still a
major cause of morbidity and mortality after allogeneic stem cell trans-
plantation (allo-SCT). Aims.We prospectively analyzed immune recon-
stitution kinetics and risk factors for CMV infection in 89 patients after
allo-SCT. Methods. The serum IgG concentration and counts of CD4* T
cells, CD8+ T cells, CMV-specific (pp65) CD8' cytotoxic T cells (CTLs)
and NK cells were monitored monthly, starting from day +30 and con-
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tinued up to the maximum of one year after allo-SCT. CMV was mon-
itored by the pp65 antigen assay or an real-time PCR. Results. The recip-
ient/donor CMV serostatus and the type of in vivo T cell depletion (TCD)
had a significant influence on the cumulative CMV infection incidence
in univariate and multivariate analysis. The CMV infection incidence
was 83% after in vivo TCD with alemtuzumab, but 43% and 36% in
patients who received antithymocyte globulin (ATG) or no in vivo TCD
(»=0.011 and 0.002). The conditioning type (non-myeloablative with 2
Gy total-body irradiation (TBI), fludarabine-based reduced intensity
(RIC) or conventional) had no significant impact on the estimated cumu-
lative CMV infection incidence (60%, 45% and 35%). Day +30 counts
of CD4' T cells, CD8" T cells, CMV-specific CTLs, NK cells and the
serum IgG concentration did not significantly influence the occurrence
of CMV infection. However, the day +60 NK cell count was identified
as the most important risk factor for CMV infections beside the recipi-
ent’s CMV seropositivity, whereas patients who showed any CMV
infection or disease prior to day +60 were excluded from this analysis
(CMV infection incidence 6%, 17 % and 38% for patients with a day +60
NK cell count of >200/uL, 100-200/pL and <100/pL). The mean percent-
age of CMV-specific CTLs was low at days +30 and +60 (0.09% and
0.92%), reached the maximum with 2.24% (range 0-7.1%) at day +90
and decreased again thereafter. At day +30, CMV-specific CTLs were
detected in 4 of 7 patients (57 %) allografted from a CMV seropositive
donor, but in none of 10 patients who had a CMV seronegative donor
(=0.01). Alemtuzumab strongly depressed reconstitution of CD4" and
CD8" T cells, whereas ATG only delayed CD4" T cell reconstitution.
CD4* and CD8" T cell reconstitution was improved after non-myeloab-
lative conditioning in comparison to fludarabine-based RIC and conven-
tional conditioning. Neither the type of i vivo TCD nor the condition-
ing type had any significant influence on immune reconstitution profiles
of NK cells. Summary and Conclusions. The type of in vivo TCD (alem-
tuzumab or ATG) influences differentially both the CMYV infection risk
and CD4" and CD8" T cell reconstitution kinetics in patients after allo-
SCT. Therefore, preemptive strategies could be adequate for patients
after in vivo TCD with ATG, but patients after i vivo TCD with alem-
tuzumab might require antiviral prophylaxis. Our data further suggest
that NK cells play an important role in preventing CMV reactivation
beyond day +60 in patients who underwent allo-SCT. This observation
might be the basis for clinical trials evaluating the efficacy of adoptive
NK cell transfer.
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EXPANSION AND SUPPRESSIVE FUNCTION OF UMBILICAL CORD
BLOOD REGULATORY T CELLS

G.E Torelli, R. Maggio, N. Peragine, M.S. De Propris, M. Screnci,
E Milano, M.G. Mascolo, E. Arleo, A. Guarini, R. Foa

Sapienza University of Rome, RONA, Ttaly

Background. Cord blood (CB) stem cells are now broadly used in the
unrelated stem cell transplant setting and comparative studies with dif-
ferent stem cell sources have shown that CB transplant is characterized
by a lower risk of graft-versus-host disease (GVHD). The immaturity of
CB T cells is considered the major contributing factor accounting for this
phenomenon; the possible role played by CB regulatory T cells (Tregs)
for the suppression of the allogeneic T-cell response is now under inves-
tigation, but very scarce data are so far available. Aims. Aim of this study
was to analyze and compare the expansion and suppressive functions of
Tregs obtained from CB units with those obtained from the peripheral
blood (PB) of adult normal donors. Methods. Tregs were purified from
mononuclear cells obtained from CB units or from the PB of normal
donors using the CD4'CD25" regulatory T-cell isolation kit (Miltenyi
Biotec) and expanded for 6 days in 96-well U-Bottom plates coated with
anti-CD83 (5 pg/mL) and anti-CD28 (5 ug/mL) MoAbs in the presence of
IL-2 (100 U/mL). To assess their suppressive functions, expanded Tregs
were seeded with autologous effector T cells stimulated with allogene-
ic dendritic cells (DC) pulsed with apoptotic leukemic blasts, then incu-
bated with [3H]-thymidine and counted in a B-counter. Suppressor activ-
ity was measured as [3H]-thymidine incorporation in the presence or
absence of Tregs. The IL-10 production capacity was also tested using
an ELISA assay. Results. Tregs expanded from CB units (n=15) and from
the PB of normal donors (n=8) presented similar immunophenotypic
features in terms of expression of surface CD4, CD25, CD62L, CCR5
and CD45RO, and cytoplasmic CTLA-4 and Foxp3; also, they both were
negative for the CD45RA antigen. On the contrary, Tregs obtained from
CB units presented a more than double expansion capacity: [mean fold
increase (range): CB 10.089 (1.76-24), normal donors 4.59 (1.5-10), p
0.05], and exerted a potent suppressive function on the proliferative reac-
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tion of T cells stimulated by allogeneic DC (n=6) [mean fold reduction
(range), CB units 7.8 (2.5-15.1)]. Tregs expanded from CB units also pre-
sented a high 7 vitro IL-10 production capacity. Summary and Conclu-
sions. These results indicate that Tregs contained in CB units loose their
naive phenotype following expansion and may exert a potent suppres-
sive function, possibly accounting for the reduced incidence of GVHD
that characterizes CB transplants. Our data offer further insights into the
understanding of the biology of CB transplant and suggest possible ther-
apeutic options for the prevention and cure of GVHD based on the infu-
sion of expanded CB Tregs.

0140

THE MODULATORY PROPERTIES OF REGULATORY T CELLS IN THE
PERIPHERAL BLOOD OF PATIENTS WHO HAVE UNDERGONE AN
ALLOGENEIC STEM CELL TRANSPLANT CORRELATE WITH THE
PRESENCE OF GRAFT-VERSUS-HOST DISEASE

G.E Torelli, R. Maggio, N. Peragine, M.S. De Propris, B. Lucarelli,
M.G. Mascolo, A.P. lori, V. Valle, E. lannella, A. Guarini, R. Foa

Sapienza University of Rome, RONA, Italy

Background. Graft-versus-host disease (GVHD) represents the major
cause of morbidity and mortality after an allogeneic stem cell transplant
(SCT). Studies in mouse models of SCT have shown that the infusion
of culture-expanded regulatory T cells (Tregs) can be effective in prevent-
ing and suppressing GVHD, while apparently retaining the graft-ver-
sus-leukemia effect. Aims. Aim of this study was to verify whether the
modulatory properties of Tregs expanded from the peripheral blood (PB)
of patients who have undergone an allogeneic SCT correlate with the
presence of acute and/or chronic GVHD. Methods. Tregs were purified
from mononuclear cells obtained from PB using the CD4°CD25" regu-
latory T-cell isolation kit (Miltenyi Biotec) and expanded for 6 days in
96-well U-Bottom plates coated with anti-CD3 (5 pg/mL) and anti-CD28
(6 ng/mL) MoAbs in the presence of IL-2 (100 U/mL). To assess their sup-
pressive functions, expanded Tregs were seeded with autologous effec-
tor T cells stimulated with allogeneic dendritic cells (DC) pulsed with
apoptotic leukemic blasts, then incubated with [3H]-thymidine and
counted in a B-counter. Suppressor activity was measured as [3H]-thymi-
dine incorporation in the presence or absence of Tregs. IL-10 production
was also measured using an ELISA assay. Results. Tregs purified from the
PB of patients with (n=7) or without (n=9) acute and/or chronic GVHD
showed an equivalent expansion capacity and no immunophenotypic
differences, in terms of expression of surface CD4, CD25, CD62L, cyto-
plasmic CTLA-4 and Foxp3. However, Tregs expanded from the PB of
patients without signs of GVHD exerted a higher suppressive function
on the proliferative reaction of T cells stimulated by allogeneic DCs
compared to Tregs expanded from the PB of patients with GVHD: mean
fold reduction (range), PB patients without GVHD 9.8 (5.28-21.82); PB
patients with GVHD 3.9 (1.49-6.34), p 0.05. Moreover, Tregs expanded
from patients without GVHD showed a significantly higher in vitro IL-
10 production capacity: mean pg/mlL (range), patients without GVHD
626 (461-731), patients with GVHD 245 (125-855), p 0.02. Summary and
Conclusions. These observations indicate that the functional activity of
Tregs in the PB of patients who have undergone an allogeneic SCT may
protect from GVHD and support the design of therapeutic and/or pre-
ventive GMP protocols based on the i# vivo infusion of ex vivo expand-
ed and activated Tregs, aiming at modulating the activity of the immune
system after an allogeneic SCT.

0141

DIVERSITY AND DIFFERENTIAL INVOLVEMENT OF HLA CLASS | AND I
RESTRICTED MINOR HISTOCOMPATIBILITY ANTIGENS IN GRAFT-
VERSUS-LEUKEMIA REACTIVITY

M. Griffioen, A.N. Stumpf, M.W. Honders, E.D. van der Meijden,
S.AP. van Luxemburg-Heijs, C.A.M. van Bergen, R. Willemze,
J.H.E Falkenburg

Leiden University Medical Center, LEIDEN, Nethetlands

Background. Donor lymphocyte infusion (DLI) can be an effective cel-
lular immunotherapy for patients with hematological malignancies after
HLA-matched allogeneic stem cell transplantation (alloSCT). The effect
of DLI is mediated by donor derived T-cells recognizing minor histocom-
patibility antigens (mHags) on malignant cells of the recipient. These T-
cells may also induce Graft-versus-Host Disease (GvHD) when direct-
ed against mHags with broad expression on non-malignant tissues. Airs.
The aim of the study was to investigate T-cell diversity and specificity
in Graft-versus-Leukemia (GvL) reactivity. Methods. CD8" and CD4* T-
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cell clones were isolated from a patient successfully treated with DLI for
relapsed chronic myeloid leukemia (CML) more than one year after
HLA-matched alloSCT. GvL reactivity in this patient was accompanied
with mild GVHD of the skin. Reactivity of the T-cell clones was analyzed
in detail and HLA-class I and II restricted mHags were characterized by
screening plasmid and bacteria cDNA libraries, respectively. Results. The
isolated T-cell clones were shown to be directed against 13 different
mHags. HLA-class I mHags included HA-1 and HA-2 in HLA-A2 and 5
unknown mHags in HLA-B8 and -B60. HLA-class II mHags were pre-
sented by HLA-DQ and -DR. By screening plasmid and bacteria cDNA
libraries, we identified an HLA-B60 mHag encoded by the TRIP10 gene,
an HLA-DQ mHag encoded by the PI4K2B gene and four HLA-DR
mHags encoded by the PTK2B, MR1, LY75 and MTHFD1 genes. Analy-
sis of public microarray databases revealed ubiquitous expression of
TRIP10 and PI4K2B, whereas the other mHags were selectively (HA-1,
HA-2, LY-75) or predominantly (PTK2B, MR1, MTHFD1) expressed in
hematopoietic cells. The T-cell clones were analyzed in detail for reac-
tivity against hematopoietic cells, including non-malignant peripheral
blood cells (monocytes, B- and T-cells), malignant CD34* CML progen-
itor cells, professional antigen presenting cells (APC) and acute myeloid
and lymphoblastic leukemias (AML and ALL). All CD8" and CD4* T-cell
clones recognized (subsets of) peripheral blood cells, except for the T-
cell clone for TRIP10. Moreover, all CD8" T-cell clones, except for the
T-cell clone for TRIP10, recognized CD34* CML cells. Differential recog-
nition of CD34* CML cells was observed for CD4* T-cell clones. The T-
cell clone for MTHFD1 recognized CD34* CML cells, whereas no reac-
tivity was observed for the T-cell clones recognizing LY-75, PTK2B and
MRTI. All T-cell clones strongly recognized professional APC, including
monocyte-derived dendritic cells and i vitro differentiated CD34* CML
cells with APC phenotype. Finally, all T-cell clones were capable of rec-
ognizing primary AML and ALL, except for the T-cell clone for TRIP10,
which showed restricted recognition of AML-M4 and -M5 of monocyt-
ic origin. Conclusions. Our data show a detailed analysis and characteri-
zation of mHags recognized by T-cells induced in a patient successful-
ly treated with DLI for relapsed CML and provide evidence for differ-
ential involvement of mHags in the onset and execution of GvL reactiv-
ity. All identified mHags were shown to be expressed on (subtypes of)
primary leukemic cells, and may therefore be appropriate targets for T-
cell based immunotherapy.
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CYCLOSPORINE, METHOTREXATE AND METHYLPREDNISOLONE FOR
GRAFT-VERSUS-HOST DISEASE PROPHYLAXIS IN CHILDREN WITH
HEMOGLOBINOPATHIES: A PROSPECTIVE STUDY

J. Gaziev,' G. Lucarelli,' A. Santucci,” C. Gallucci,' P. Sodani,' P. Polchi,'
A. Isgro,! M. Marziali,' K. Paciaroni,' M.D. Simone,' A. Roveda,’
A. Montuoro,' C. Alfieri,' G. De Angelis'

'Mediterranean Institute of Hematology, ROME; *Dipartimento di Medicina
Clinica e Sperimentale. Sezione di Ematologia ed Immuno, PERUGIA, Italy

Background. Although children are at less risk for GVHD than adults
its incidence is still significant despite drug prophylaxis. Unlike hema-
tological malignancies where the high rate of GVHD may be offset by
lower relapse rates there is no benetit of GVHD for non malignant dis-
eases. In a retrospective study we have previously demonstrated a
decrease in the incidence of acute GVHD in class 3 patients who received
cyclosporine (CSA), a modified short course of methotrexate (MTX)
[Cyclophosphamide 7.5 mg/kg on day +1] and methylprednisolone (MP)
[CSA/CY/MTX/MP)] as compared to class 1 and 2 patients treated with
a CSA/MP combination. Therefore in an attempt to reduce the inci-
dence of GVHD in this patient population we used CSA/MTX/MP pro-
phylaxis in all patients apart from risk classes. This is the first study
prospectively evaluating a three drug regimen in children with hemoglo-
binopathies to date. Aims.to evaluate the efficacy and safety of
CSA/MTX/MP regimen for GVHD prophylaxis in children with hemo-
globinopathies. Methods. 101 children with median age of 8 years (range,
1.6-17) affected by thalassemia (n=95) or sickle cell anemia (n=6) were
given a bone marrow graft from HLA matched family donors between
2004 and 2008. The conditioning regimen for class 1 and class 2 patients
(n=52) consisted of BUCY200 =+ thiotepa, class 3 patients (n=43) of
BU/CY160 + thiotepa (preceded by hydroxyurea, azathioprine and flu-
darabine) and for SCA patients of BUCY200 and thymoglobulin. Forty
six patients received CSA, a short course of MTX (10 mg/m’ on days +1,
+3, +6) and low-dose MP (0,5 mg/kg/d) [CSA/MTX/MP], while 55
patients were given CSA/CY/MTX/MP as GVHD prophylaxis. The
median NC, CD34 and CD3 cell dose was 4.4x10°/kg (range 1.3-10.8),
7.1x10°/kg (range 0.78-34.7) and 54x10°/kg (range 3.8-208) respectively.



Thirty male patients received stem cells from female donors. Thirty sev-
en patients were transplanted with marrow from ABO major or minor
mismatched donors. Results. Overall 33 out of 96 evaluable patients have
developed grade II-IV acute GVHD with the probability of 33% (95%
CI: 24-42). The probability of grade III-IV GVHD was low 4% (95% CI
1-9). The incidence of aGVHD was similar in patients who received
CSA/MTX/MP or CSA/CY/MTX/MP (p=0.8). In logistic regression
analysis female donor for male patients (OR 2.8; p=0.005), the number
of CD3" cells >54x10%kg (OR 2.2; p=0.025) and ABO mismatch (OR
2.3; p=0.021) predicted grade II-IV aGVHD. The probability of chronic
moderate or severe GVHD was 9% (95% CI 4-16) and 3% (95% CI 1-
8) respectively. Previous acute GVHD (OR 2.4; p=0.002) and patient age
>8.8 years (OR 6.9; p=0.005) predicted chronic GVHD. Eight patients
have died 3 of them from GVHD o related complications. Conclusion.
This study showed that the incidence of grade II-IV acute GVHD follow-
ing CSA/MTX/MP prophylaxis is similar to those observed after
CSA/MP prophylaxis (our previous study). These data suggest that the
addition of MTX to CSA/MP was not associated with a low incidence
of aGVHD in this patient population. The incidence of extensive chron-
ic GVHD in patients with hemoglobinopathies is low.
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ALLOANTIGEN-SPECIFIC DE NOVO INDUCED FOXP3* REGULATORY
T CELLS FAIL TO PREVENT GVHD DUE TO IN VIVO INSTABILITY

C. Koenecke,' N. Czeloth," A. Bubke,' S. Schmitz,' A. Kissenpfennig,’
B. Malissen,” ]. Huehn,® A. Ganser,' R. Forster,' I. Prinz!

'Hannover Medical School, HANNOVER, Germany; *Centre d’Ilmmunologie de
Marseille-Luminy, MARSEILLE, France; *Helmholtz Centre for Infection
Research, BRAUNSCHWEIG, Germany

Background. Thymus-derived, natural Tregs (nTregs) have been shown
to protect mice from lethal GvHD. Induced antigen-specific FoxP3+ T
cells (iTregs) are discussed as a promising alternative to polyclonal nat-
ural FoxP3+ T cells for cell-based therapies, particularly to achieve more
specific transplantation tolerance. Aims. To establish a reliable protocol to
induce de novo alloantigen-specific iTregs in vitro and to test their ability
to prevent GvHD in vivo. Methods. Using FoxP3-reporter mice (C56BL/6),
we established an efficient protocol to induce and expand alloantigen-
specific iTregs from FoxP3"CD4* T cells with allogeneic cluster-disrupt-
ed dendritic cells (BALB/c). Interestingly, syngeneic or LPS-matured den-
dritic cells fail to induce FoxP3 in allogeneic CD4" T cells. Functionality
of iTregs was tested in vitro and in a C57BL/6 into BALB/c mouse mod-
el of acute GvHD. Results. After in vitro induction FoxP3* induced Tregs
were mainly CD62L" and CD25" and their immunosuppressive capaci-
ty in vitro was similar to those of natural Tregs. Induced and natural Tregs
were retrieved from recipient mice after transplantation at similar lev-
els, but, in contrast to nTregs, iTregs failed to prevent lethal GVHD.
Within irradiated recipients, the majority of adoptively transferred
FoxP3* iTregs but not FoxP3* nTregs had quickly reverted to FoxP3-CD4*
T cells (70% after four days and 80% after 8 days). Conclusions. Our data
suggest that therapeutic approaches to treat GvHD should rely on nTregs
whereas the use of de novo induced alloantigen-specific iTregs must be
handled with caution since the stability of the regulatory phenotype of
the iTreg appears to be of major concern. Thus, when exposed to a lym-
phopenic, recently conditioned environment after irradiation or
chemotherapy, the use of iTregs may turn out to set a fox to keep the
geese.
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RECOVERY OF SPECIFIC CMV CD8+ T LYMPHOCYTES AND T REG
AFTER ALLOGENEIC PERIPHERAL STEM CELL TRANSPLANTATION:
A SINGLE CENTRE EXPERIENCE

D. Pastore, M. Delia, P. Carluccio, A. Mestice, M. Leo, A. Ricco,
E Gaudio, A.M. Giordano, A. Russo Rossi, V. Liso, G. Specchia

Hematology-University of Bari, BARI, Italy

Background. Recovery of cytomegalovirus (CMV)-specific T-cells after
allogeneic stem cell transplantation (alloSCT) is critical for protection
against CMV disease; in humans the CMV-specific CD8" must be regen-
erated after SCT in order to obtain long-term protection against CMV
infection and disease. Moreover the recovery CD4'CD25Foxp3* regu-
latory T cells (T reg) are a major regulator of adaptive immunity. The aim
of our study was to evaluate the recovery of CMV-specific CD8" and T
reg in the peripheral blood after alloSCT. AIMS We used fluorochrome-
conjugated tetrameric complexes of HLA-A101, HLA-A201, HLA-B702,
HLA-B801, HLA B3501 to monitor recovery of CMV-specific CD8"
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(according to the patient’s HLA) in 60 patients after alloSCT. Patients and
Methods. Patients were transplanted with unmanipulated peripheral
blood stem cells from an HLA identical related donor (n=53) or an HLA
identical unrelated donor (n=7). Median age was 36 years (range 18-61);
diagnoses were acute myeloid leukaemia (n=48), acute lymphoblastic
leuﬁaemla (n=8), chronic myeloid leukaemia (n=3), myelofibrosis (n=1).
Results. Med1an CMV- specific CD8+ T lymphocytes were significantly
higher in patients without than with CMV infection/disease at 1 ( 2
cells/mcL vs 0 mcL, p=0.05), 2 (5 cells/mcL vs. 1 mcL, p=0.05), 3 (12
cells/mcL vs 2, p=0.03 ) and 6 months (22 cells/mcL vs 3, p=0.03), respec-
tively. Tetramer analysis showed that 31/60 (51 %) patients reconstitut-
ed CMV-specific CD8" at 2 months after transplantation; CMV infec-
tion/disease was observed in 0/12 (0%) patients with CMV-specific
CD8' recovery and without GvHD, in 3/28 (10%) patients with recov-
ery of CMV-specific CD8" T-cells with GvHD and in 19/20 (95 %)
patients without recovery of CMV-specific CD8" T-cells. In our experi-
ence no CMV infection/disease was observed in cases with recovery of
CMV-specific CD8* T-recovery cells > 5 mcL. Moreover, we observed a
good correlation between the recovery of CMV-specific CD8* lympho-
cytes and of CD4"/CD25"¢ regulatory T cells at 2 (»=0.05, r=0.8) and 3
(»=0.06, r=0.7) months after alloSCT. However, median T reg values
were significantly higher in patients without than with CMV
infection/disease at 2 (15 mcL vs 3mcL, p<0.03) and 3 months (22 mcL
vs 6mcL, p=0.05). Acute GvHD grade II-IV was observed in 24/60
patients (40 %); at univariate analysis, T reg was significantly higher in
patients without than with aGvHD (17 mcL vs 4 mcL, p=0.03). Summa-
ry. In conclusion we suggest a good correlation between the recovery of
CMV-specific CD8" T-cells and the recovery of T regs; T regs mediate
the protective effects toward the aGvHD and the maintenance of an
optimal microenviroment for the reconstitution of functional immuni-
ty. This supports further consideration of T regs immunotherapy in clin-
ical alloSCT.
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PROTEOMIC PATTERNS AND GRAFT VERSUS HOST DISEASE AFTER
ALLOGENEIC HEMATOPOIETIC STEM CELL TRANSPLANTATION

S. Bellesi, P. Chiusolo, C. Fanali, S. Giammarco, S. Sica, R. Inzitari,
E Tavarone, G. Leone, M. Castagnola

Universita Cattolica S. Cuore, ROME, Italy

Background. The application of allogeneic hematopoietic stem cell
transplantation (alloSCT) is limited due to severe life threatening com-
plications such as severe acute GVHD (Graft Versus Host Disease). To
date, diagnosis of GVHD is mainly based on clinical features. Recently
the application of proteomic tools, allowing screening for differentially
expressed or excreted proteins in body fluids, could allow detecting spe-
cific biomarkers, and, in this respect, whole saliva is highly attractive for
the non-invasive specimen collection. Aims:in this aim, the application
of proteomic analysis to salivary specimens of 14 patients (pts) submit-
ted to alloHSCT in our Institution 2008 is here described. Pts character-
istics’ were: 7M/7E, median age 35 years (range 14-66). Underlying dis-
eases were: 8 AML, 3 ALL, 2 MM, 1 HD. Nine pts were submitted to
standard dose conditioning regimen while 5 to reduced intensity regi-
mens. Methods. Samples of whole saliva were collected between 10.00
and 12.00 am by using a soft plastic aspirator. All specimens were mixed
immediately in a 1:1 (v/v) ratio with aqueous 0.2% trifluoroacetic acid
solution and centrifuged at 8,000 g at 4°C for 5 min. The obtained solu-
tions were either immediately analyzed by High-Performance Liquid
Chromatography (HPLC) coupled to ElectroSpray-lonization Mass Spec-
trometry (ESI-MS) or stored at -80°C before analysis. Results. Seven out
of 14 pts (50%) developed aGVHD involving oral mucosa. The chro-
matograms of the acidic soluble fraction of salivary proteins of pts with
aGVHD were compared to the asymptomatic ones. Different expres-
sions of calgranulin A, part of an etero-dimeric leukocyte-derived pro-
tein called calprotectin, over-expressed in oral mucosal inflammation
were observed, as a preliminary result. Six pts out of 7 with GVHD
showed in the chromatograms the presence of calgranulin A (M average
10834.6; elution time 38.5 min), while the protein was not detectable in
the chromatograms of pts without GVHD (Fisher’s exact test p=0.0047).
Conclusions. Despite the small number of pts until now examined, high-
ly significant statistic between the presence of calgranulin A and the
development of aGVHD involving sequelae of oral mucosa was found.
Further studies should clarify if this protein could be considered either
a marker of GVHD or an index of mucosal inflammation. However, this
protein is not detected in early phase after transplantation, when oral
mucositis is present.
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CD8 DEPLETED DLI RECONSTITUTE FULL DONOR T-CELL CHIMERISM
AND REPLENISH THE CD52-POSITIVE CD4 T CELL POOL AFTER
ALEMTUZUMAB-BASED T-CELL DEPLETED ALLOGENEIC
HEMATOPOIETIC STEM CELL TRANSPLANTATION

E.M. Wagner, A. Lay, T. Schmitt, ]. Hemmerling, D. Wolff, K. Bender,
C. Huber, W. Herr, R.G. Meyer

University Medical Center Mainz, MIAINZ, Germany

Donor lymphocyte infusions (DLI) are frequently used preemptively
for mixed hematopoietic chimerism after allogeneic hematopoietic stem
cell transplantation (HSCT) although they carry a substantial risk of
inducing graft-versus-host disease (GVHD). Removal of CD8 T cells
from DLI has been shown to reduce this risk while preserving benefi-
cial DLI effects. We investigated on the application of prophylactic DLI
heavily depleted of CD8 T cells early after anti-CD52 (alemtuzumab)
mediated T-cell depleted allo-HSCT with regard to T-cell chimerism
(TCC) and immune-reconstitution. Peripheral blood mononuclear cells
of patients following conditioning with fludarabine, melphalan and
high-dose alemtuzumab (100mg) were monitored for TCC and pheno-
type in the course after HSCT. Monitoring TCC, we identified 20 indi-
viduals with mixed chimerism beyond day +60; 13 of them received DLI
while 7 did not. The 13 DLI patients showed an increase of donor TCC,
12 converted to complete T-cell chimeras. In contrast, only 1 patient of
the non-DLI group spontaneously converted to full donor TCC. Inter-
estingly, we observed successful conversion by DLI even in cases with
donor TCC less than 20%. When we analyzed the phenotype of recon-
stituting T cells, a substantial proportion of CD4 T cells did not express
CD52, the target-antigen of the T-cell depleting antibody alemtuzum-
ab. We followed the CD52-status on T cells of patients with and with-
out CD8-depleted DLI and found significantly higher percentages of
CD52+ CDA4 T cells after DLI. After 1 year, CD4 T cells in DLI patients
were mainly CD52 positive while without DLI, significant proportions
of CD4 T cells remained negative for CD52. The CD52-expression of
monocytes, B cells, and NK cells remained unaltered after transplanta-
tion and was not influenced by the application of CD8-depleted DLI
When we treated purified human CD4 T cells with Alemtuzumab i vit-
ro, we observed down-regulation of CD52. But this loss of CD52-expres-
sion was transient with a minimum after 3-7 days of culture. In contrast,
the CD52-expression remained negative over more than 6 weeks when
we separated CD52" from CD52° CD4 T cell populations from the
peripheral blood of our patients and expanded them in vitro. We did not
tind any evidence for a transcriptional regulation of CD52 by RT-PCR.
Since CD52 is a glycosylphosphatidylinositol (GPI)-linked surface pro-
tein, we stained for other GPI-anchored proteins and found that CD52"
CD4 T cells also had lost expression of CD55 and CDS9 in vivo as well
as in our ex vivo culture. In summary, we demonstrate that CD8-deplet-
ed DLI can be used to reliably convert mixed to full donor TCC after T-
cell depleted allo-HSCT. Their impact on immune reconstitution is also
verified by replenishment of the CD52* CD4 T-cell compartment. The
in vivo CD52-downregulation after alemtuzumab-mediated T-cell deple-
tion remains stable even if cells are transferred to cell culture and is asso-
ciated with the loss of further GPI-anchored surface molecules.
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CYCLOSPORINE DOSE INTENSITY IS A CRITICAL DETERMINANT OF
OUTCOME AFTER A REDUCED INTENSITY ALLOGENEIC STEM CELL
TRANSPLANT

C. Craddock, S. Nagra, P. Moss, M. Cook
Queen Elizabeth Hospital, BIRMINGHAM, UK

Background. The ability of allogeneic transplants performed using a
reduced intensity conditioning (RIC) regimen to deliver long term dis-
ease free survival is dependent on the genesis of an immunologically
mediated graft-versus tumor (GVT) effect. Post-transplant immunosup-
pression plays an important role in limiting graft-versus-host disease
(GVHD) but also modulates a GVT effect. Cyclosporine A (CsA) is the
most commonly utilised form of GVHD prophylaxis after a RIC allograft
but its impact on transplant outcome has not been studied. Aim. We
wished to examine the impact of CsA dose intensity on disease relapse
and overall survival (OS) in patients transplanted using an alemtuzum-
ab based RIC regimen. Methods. CsA exposure in the first 21 days post-
transplant was measured in 132 patients and correlated with overall sur-
vival, and relapse risk. 68 patients were transplanted for a myeloid malig-
nancy (acute myeloid leukemia (n=41), myelodysplasia (n=17)) and 74
for a lymphoid malignancy (Non-Hodgkin’s lymphoma (n=51) or
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Hodgkin’s disease (n=23)). All patients with a myeloid malignancy were
transplanted using a regimen consisting of fludarabine, melphalan and
alemtuzumab (FMA). Patients with an underlying lymphoid disease
were transplanted using FMA (n=31) or a regimen consisting of BCNU,
etoposide, cytosine arabinoside, melphalan and alemtuzumab (BEAMA)
(n=43). 39 patients had chemoresistant disease at the time of transplant.
All patients received intravenous CsA at a loading dose of 5 mg/kg on
day -1 followed by 2.5 mg/kg b.i.d. Patients were switched to oral CsA
prior to discharge. Trough CsA levels were measured thrice weekly for
the first three weeks after stem cell infusion and the dose of CsA adjust-
ed to achieve levels in the region of 200-300 pg/L during this period.
Trough levels obtained during the first 21 days post-transplant were
used to calculate the CsA area under the curve (AUC) for each patient.
Results. 71 patients were transplanted from HLA identical siblings and
61 from volunteer unrelated donors. The median age of the whole group
was 48 years (range 17-68). The incidence of acute GVHD (Grades 2-4)
was 34%. The median CsA AUC in the first 21 days post-transplant was
3682 microg.hr/l (range 2162-8084). In univariate analysis the presence
of chemoresistant disease at the time of transplant and a high CsA AUC
were both associated with a decreased OS. In multivariate analyses
chemoresistant disease (HR=2.60, 95% CI 1.44-4.65, p=0.002) and lin-
early increasing CsA AUC were associated with an increased hazard of
death (HR=1.1,95%CI 1.02-1.24, p=0.02). The two year OS for patients
with a CsA AUC less than 3682 microg.hr/l was 77 % compared to 30%
for patients with CsA greater than 3682 microg.hr/l (p<0.0001).
Increased CsA AUC and the presence of chemorefractory disease at the
time of transplant were associated with an increased risk of relapse in
univariate analysis. In multivariate analyses only increased CsA AUC
was significantly associated with a higher risk of relapse (OR=4.1, 95%
CI 2.50-6.81, p<0.0001). Decreased CsA AUC and the use of an unre-
lated donor were associated with an increased risk of acute GVHD in
univariate analysis. Multivariate analyses demonstrated that the use of
an unrelated donor (HR=2.9, 9% % CI 1.36-6.36, p=0.006) and linearly
decreasing CsA AUC were significantly associated with an increased risk
of acute GVHD (HR=1.2, 95% CI 1.05-1.43, p=0.01). Conclusions. These
data identify CsA exposure as a critical and manipulable determinant of
outcome after a T depleted RIC allograft. They support a randomised
trial aimed at identifying the optimal CsA dose schedule in this popu-
lation of patients. It will be important to determine whether post-trans-
plant CsA exposure plays a similar role in determining outcome after a
T replete RIC allograft.
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IMPACT OF MINOR HISTOCOMPATIBILITY ANTIGEN MISMATCHES ON
GRAFT-VERSUS-HOST DISEASE IN NON-MYELOABLATIVE OR REDUCED
INTENSITY ALLOGENEIC STEM CELL TRANSPLANTATION

C. Carniti,' E Spina,' L. Farina,' A. Raganato," A. Vendramin,'
S. Di Terlizzi,' A. Dodero,' N. Frungillo,' P. Corradini®

'Istituto Nazionale dei Tumori, MILANO; *Istituto Nazionale dei Tumori - Uni-
versita degli Studi di Milano, MILANO, Italy

Background. In a fully molecular HLA-matched setting, mismatches in
minor histocompatibility antigens (mHAs) between donor and recipient
might impact the incidence of graft-versus-host disease (GVHD) and
transplant survival after allogeneic stem cell transplantation (alloSCT).
Aims. The aim of this study was to assess whether mHAs mismatches
could affect GVHD incidence (acute and chronic, aGVHD and cGVHD),
overall survival (OS) and progression free survival (PFS) in patients under-
going alloSCT for lymphoid malignancies. Methods. Fifty-two consecu-
tive patients who underwent alloSCT were studied. Nine patients had
chronic lymphocytic leukemia (17 %), 13 had Hodgkin’s l[ymphoma
(25%) and 30 had multiple myeloma (58%). All the patients received
peripheral blood stem-cell allograft after non-myeloablative (11 patients,
21%) or reduced intensity (RIC, 41 patients, 79 %) conditioning. GVHD
prophylaxis included cyclosporine plus methotrexate or micomofetil
fenolate. Median age was 51 years (range 17-65). Twenty-nine patients
were male (56%) and the median number of previous chemotherapies
was 3 (0-7). Nineteen patients were in complete remission (CR, 37 %),
27 in partial remission (PR, 52%) and 6 had progressive disease (PD,
11%). Karnofsky performance status (PS) at transplant was >80% in 41
patients (79%). Forty patients were allografted from HLA-matched sib-
lings (77 %), 12 from matched unrelated donors (23%): all were matched
at allelic level for HLA-A, -B, -Cw, -DRB1 and -DQB1 loci. Allelic mHAs
typing was performed by PCR with sequence-specific primers for 14
autosomic mHAs and H-Y. OS and PFS were analyzed with Kaplan-
Meier method and log-rank test. aGVHD and cGVHD were analyzed
with a multivariate logistic regression model including as covariates age,



sex, disease diagnosis, PS and mHAs mismatches. Grade >=2 aGVHD
and extensive cGVHD were considered events. Results. Median follow-
up was 42 months (range 2-83). One-year OS was 83%, 2- and 3-years
OS were 79% and 74%. One-year PFS was 58%, 2- and 3-years PFS
were 47% and 43%. OS and PFS were significantly affected by disease
status (CR vs PR vs PD, p<0.001 and p=0.003) and PS (<80 vs. >80,
p<0.001 and p=0.001). Donor-vs-recipient (DR) mHAs mismatches did
not have a significant impact on OS and PFS. The presence of at least one
DR mHAs mismatch and the number of DR mHAs mismatches corre-
lated with aGVHD (p=0.02 for both). Broad DR and H-Y mHAs mis-
matches did not influence aGVHD (p=0.49 and p=0.27, respectively). A
correlation of DR hematopoietic-restricted mHAs mismatches with
aGVHD was found (»=0.01). DR LB-ADIR mHAs mismatches had a sig-
nificant influence on aGVHD (p=0.04) whereas DR HA-1, HA-2 and
HA-8 mHAs mismatches did not (y=0.42, p=0.31 and p=0.38, respective-
ly). Recipient-vs-donor (RD) mHAs mismatches, as well as the other
factors considered in multivariate model did not significantly influence
aGVHD. DR mHAs mismatches had no impact on ¢cGVHD incidence
whereas the presence of at least one RD mHAs mismatch correlated
with cGVHD (p=0.02). Conclusions. This study showed that in non-mye-
loablative and RIC setting mHAs mismatches may have a significant
role in determining aGVHD. Assessing mHAs mismatches may be a
useful tool to choose patient-specific GVHD prophylaxis in condition-
ing regimens and in post transplant follow-up.
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CHARACTERIZATION OF T CELL RECEPTOR BETA REPERTOIRE IN
T CELL POPULATION ASSOCIATED WITH GRAFT-VERSUS-HOST AND
GRAFT-VERSUS-LEUKEMIA EFFECT

V. Foltankova,' E. Matejkova,' M. Bartos,” M. Dendis,” ]. Mayer,®
R. Hajek,?J. Michalek'

'Masaryk University, Faculty of Medicine, BRNO; *Genex CZ, BRNO;
*Department of Internal Medicine Hematooncology, Masaryk Univeristy Hospi-
tal, BRNO, Czech Republic

Background. Graft-verus-tumor (GVT) effect of the donor T cells in
hematopoietic stem cell transplantation (HSCT) is usually complicated
by the ineligible alloreactivity of these T cells which leads to acute graft-
versus-host (GVH) disease. GVT and GVH reactions are proved to be
mediated by different T cell clones and can be distinguished by virtue
of their T cell receptore B sequence. Aims. The objective of this study
was to identify and characterize T cells clones with specific antitumor
activity without mediating GVHD in T cell populations activated by
leukemia and myeloma antigens. Methods. We have performed primary
mixed leukocyte reaction (MLR) i vitro using patient non-leukemic irra-
diated peripherial blood mononuclear cells (PBMC) as stimulators and
donor PBMC as responders. To prepare GVT specific T cells, activated
alloreactive T cells were first selectively depleted with an anti-CD25
immunotoxin. Allodepleted T cells were then stimulated in secondary
MLR using irradiated leukemia or myeloma cells from the same patient.
Activated tumor-reactive cells were purified by immunomagnetic selec-
tion or by FACS based on INF-y or CD25 expression, respectively.
Clonotypic assay was used for identification of individual tumor-spe-
cific T cell clones. This highly sensitive assay is based on detailed analy-
sis of T cell receptor B VD] unique sequence (TCRB-VD]). mRNA was
extracted from sortred activated cells and ¢cDNA synthetized by
anchored reverse transcription. Target TCRB-VD] gene sequence was
amplified by anchor PCR and used to transform bacteria. Bacterial
colonies were picked for plasmid isolation and subsequent direct auto-
mated sequencing of the TCRB-VD] sequences. We assume that the
frequency of particular TCRB-VDJ sequences among bacterial clones
after transformation is proportional to the frequency of those sequences
in the original population of T cells activated by GVH or GVT reaction.
Results. We investigated the presence of individual antileukemic T cell
clones in T cell populations derived from MLR using tumor cells from

atients with acute myeloid leukemia (AML), chronic lymphatic
leukemia (CLL) a and multiple myeloma, and defined them by the
TCRB VD] unique sequence. The sequences that occured in more than
10% bacterial colonies are likely to represent the most immunodomi-
nant clones. The immune responses against tumor cells were oligoclon-
al, i.e. we observed limited number of individual immunodominat
clones which plays important role in GVT reaction. In first CLL patient
who had undergone HSCT, six antileukemic T cell clones were identi-
fied, four of them are considered to be immunodominant. In second
CLL patient after HSCT, just one highly immunodominat autileukemic
T cell clone was observed. Conclusions. Clonotypic assay is highly sen-
sitive method for characterization of immunodominant tumor reactive
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T cells and can be used as a marker for evaluation of adoptive cell
immunotherapy by potential further monitoring of individual T cell
clones in patients peripherial blood or tissue.

Supported by the Ministry of Education of the Czech Republic (NPVII-
2B06058) and IGA (1A/8709-5).
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RETROSPECTIVE SINGLE CENTER ANALYSIS OF PENTOSTATIN FOR
THE TREATMENT OF STEROID-REFRACTORY ACUTE GRAFT-VERSUS-
HOST DISEASE

T. Schmitt, S. Dietrich, T. Luft, U. Hegenbart, A.D. Ho, P. Dreger
Universititsklinikum Heidelberg, HEIDELBERG, Germany

Background. Clinically significant acute graft-versus-host disease
(aGVHD) remains a major cause of morbidity and mortality in patients
undergoing allogeneic stem cell transplantation. In particular, the out-
come of those patients who have failed first line therapy with glucocor-
ticosteroids is still poor. Preliminary reports suggested that pentostatin,
a purine analogue inhibiting T-cell numbers and function, might be clin-
ically effective with a mild and manageable spectrum of side effects.
Patients and Methods. Here we report on our single center experience
using pentostatin for patients with acute GVHD or overlap syndrome
after failure of first line therapy with glucocorticosteroids. From 2005 to
2008, a total number of n=25 patients (out of 301 at risk) who had been
treated with pentostatin for GVHD were identified and retrospectively
analyzed. Diagnoses included acute lymphoblastic leukemia (ALL, n=2),
acute myeloid leukemia/myelodysplastic syndrome (AML/MDS, n=14)
and lymphoma/myeloma (n=9). Gender was well balanced (male n=13,
female n=12) with a median age of 47 (23-64). All transplants were
peripheral blood stem cells from matched siblings (n=8), matched unre-
lated (n=4) or mismatched donors (n=13). Predominantly, aGVHD affect-
ed the gastrointestinal tract (24/25) with grades being III (n=11) or IV
(n=13). Subjects received 1 (n=16) to 2 (n=9) cycles of pentostatin (1
mg/m’, days 1-3). Results. Patients with resolved diarrhoea and patients
discharged from inpatient care were classified as complete responders
(CR). Using this definition, a CR rate of 46% (11/24) was observed with
a median time to response of 7 days (3-29). Toxicity was assessed by
comparing WBC, platelets, serum bilirubin, ALAT, creatinine and CRP
values immediate prior pentostatin and 7 days after the first dose.
Whereas significant changes in WBC (median -1.9 G/L), platelets (medi-
an -35 G/L), creatinine (median +0.03 mg/dL) and CRP (median +2.9
mg/dL) did not occur, moderate increases in total bilirubin (median +2
mg/dl, p=0.083) and ALAT (median +38 U/L, p=0.016) were observed.
The toxicity data is summarized in Table 1.

Table 1. Toxicity data.

Parameter |dO d7 P

Leukocytes |7.1 5.2 ns

(Gn) (1-4386) (0.5-42.1)

Platelets 64 29 ns

(G1) (11-210)  |(18-203)

ALAT (UN) |50 88 .016
(5-402) (14 - 936)

Bilirubin 14 34 ' .083

(mg/di) (0.4-139) (0.3-20.6)

Creatinine 0.78 0.81 ns

(mg/di) (0.52-4.3) [(0.31-3.7)

CRP (mg/l) |5.3 8.2 ns
(0-185) (0-274)

Cytomegalovirus (CMV) reactivation after pentostatin was observed
in 44% of patients at risk (8/18) after a median time of 8 days (3-11). 22%
of subjects (4/18) suffered from CMYV reactivation before pentostatin
administration within a median time of 4 days (2-6). Patients failing to
respond to pentostatin also failed to respond to further salvage therapies
including MSCs, tacrolimus, basiliximab, rituximab and infliximab,
resulting in an overall non-relapse mortality of 64%. 16% of subjects
(4/25) relapsed and died because of their underlying malignant hemato-
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logical disease, translating in an overall survival rate of 18% at 2 years.
3 out of 4 long-term survivors living disease-free (with a median of 886
[820-959] days after transplantation) suffer from extensive chronic
GVHD. Conclusions. Pentostatin is a safe and simple to use therapy for
glucocorticosteroid-refractory aGVHD showing response and outcome
rates similar to other clinically used aGVHD salvage regimens. Given the
high rate of non-relapse mortality and failure to respond to further sec-
ond line therapies, we conclude that new therapeutic strategies are still
needed.
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GENETIC MISMATCH IN GSTT1 IS ASSOCIATED WITH HEPATIC ACUTE
GRAFT VERSUS HOST DISEASE (GVHD) IN ALLOGENEIC STEM CELL
TRANSPLANTATION (ALLO-SCT)

L. Tallon-Ruiz
Hospital Virgen del Rocio, SEVILLA, Spain

Background. Glutathione S-transferase T1 (GSTT1) is a hepatic enzyme
involved in drug metabolic phase II pathway. Twenty percent of Cau-
casian population and 60% of Asiatic population has a genetic variant
of GSTT1, by which GSTT1 is deleted, the so called “null genotype”,
resulting in the absence of the enzyme. Our group has previously found
that a specific antibody-mediated alloimmune response is triggered
when anull GSTT1 recipient receives a GSTT1 positive liver graft. The
potential influence of GSTT1 genotype on immunobiologic reactions in
the liver after allo-SCT has not been studied yet. Aims.We analyzed the
association of GSTT1 genetic variants with the incidence of hepatic
acute GVHD in 40 patients undergoing allo-SCT. Methods and Results.
Transplants were performed in a single institution, donors were HLA
identical siblings and all patients received myeloablative-conditioning
regimen. All donor and recipient pairs were Caucasians. Median fol-
low-up was of 75 months (range, 2-171 months). GSTT1 variants were
analyzed, by PCR method, in 40 patients and donors. Of them, 3 pairs
were null GSTT1 donor (donor -) and positive GSTT1 recipient (recipi-
ent +) (Group 1), 8 pairs were positive GSTT1 donor and null GSTT1
recipient (Group 2), 18 pairs were positive GSTT1 donor and positive
GSTT1 recipient (Group 3), and 9 pairs were null GSTT1 donor and null
GSTT1 recipient (Group 4). Results of the association of GSTT1 geno-
type and hepatic acute GVHD was as shown in Table 1 (attached). Con-
clusions. Genetic mismatch in GSTT1 between donors and recipients
has a strong association with hepatic acute GVHD. This could help in
the differential diagnosis of hepatic alterations after allo-SCT.

Table 1.
Donor - Donor + Donor + Donor — Comparison P
ipi ipi ipient + ipient — be
. - (group 3) (group 4) groups
(group1) | (group2)
Hepatic 313 419 one 119 1vs3 0.0001
acute (100%) | (44.4%) (0%) (11.11%) 2vs3 0.00006
GVHD 142vs3 0.0003
1+2vs 344 | 0.0002

* Fisher test (two tail).
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SECONDARY PROPHYLAXIS OF INVASIVE FUNGAL INFECTIONS IN
ALLOGENEIC HEMATOPOIETIC STEM CELL TRANSPLANT RECIPIENTS:
A RETROSPECTIVE STUDY OF 73 CASES AT A SINGLE INSTITUTION

E Liu
Beijing Daopei Hospital, BEIJING, China

Background. Invasive fungal infections (IFI) remain a major cause of
infection-related mortality following hematopoietic stem cell transplan-
tation (HSCT). Transplanted recipients with a history of IFI are at a
high risk for developing recurrent fungal infection. Aims.In the present
retrospective clinical study, we evaluated the efficacy of secondary pro-
phylaxis (SP) with different antifungal agents in allogeneic HSCT
patients with a previous history of IF. Methods. Seventy-three patients
with hematological malignancies were enrolled in this study: the medi-
an age was 27(5-59) years. There were 50 males and 23 females. Many
of them had high risk diseases, such as the second/third remission in
15 cases and refractory/relapse leukemia in 16 patients. Donor origins
were from haploidentical (n=36), unrelated (n=19) or identical sibling
(n=18). The previous diagnosis of IFI was made according to European
Organization for Research and Treatment of Cancer/Mycoses Study
Group (EORTC/MSG) criteria. Median time from diagnosis of IFI to
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HSCT was 85 (14-575) days. All patients received SP from the begin-
ning of conditioning. Patients were divided into two groups according
to different prophylaxis agents: In narrow-spectrum group, patients
received fluconazole (n=24); in broad-spectrum group, patients received
voriconazole/itraconazole/caspofungin or micafungin (n=49). Broad-
spectrum agents were changed to fluconazole at a median 58 (14~120)
days after stem cell transfusion when patients were without any signs
of active fungal infections. Prophylaxis was continued until the with-
drawal of immunosuppressants. Recurrent fungal infection was evalu-
ated at 30 and 100 days after stem cell transfusion. Results. Log-rank
analysis revealed that at day +30 the recurrent IFI rates were 25%,
12.4% in narrow-spectrum group and broad-spectrum group respec-
tively, without significant ditference (y=0.161). At day +100, however,
patients in narrow-spectrum group developed much higher proportion
of IFI recurrence compared with those in broad-spectrum group (41.7 %
versus 18.3%, p=0.035). In the broad-spectrum group, the day +100
recurrent IFI rates were 0/10 (0%) in voriconazole group, 6/24 (25%)
in itraconazole group, 2/7 (28.5%) in caspofungin or micafungin group
and 1/8 (12.5%) in the group who received caspofungin or micafungin
during conditioning and then switched to voriconazole there after.
Recurrent IFI developed in only one patient within 7 days after the
change from broad-spectrum agents to fluconazole. At a median follow-
up of 285 (18-1426) days, there were 53 patients alive with disease free,
one alive with tumor and 19 died, but only 5 of them were died of
severe fungal infection. The overall mortality rate was 26 % and the fun-
gus-related mortality was only 6.8%. Other reasons of death were
relapse of original disease (n=8), severe GVHD (n=4), virus infection
(n=1) and acute heart failure (n=1). Better overall survival rate (79.2%)
was seen in broad-spectrum group compared with that in narrow-spec-
trum group (69.4%) without significant difference (p=0.285). Conclu-
sions. History of IFI is not a contraindication to HSCT, SP by broad-spec-
trum antifungal agents can significantly reduce the incidence of recur-
rent [FI in allogeneic HSCT recipients.
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NATURAL KILLER CELL NUMBERS POST STEM CELL TRANSPLANT
ARE STRONGLY ASSOCIATED WITH DONOR CHIMERISM AND ARE
INCREASED FOLLOWING UMBILICAL CORD STEM CELL TRANSPLANT

U.A. Khan,' O. Najam," A. Bastih1, R-W. Critchley,' N. Yonan,

J. Fildes,' R. Wynn?

'The Transplant Centre, MANCHESTER; *Wythenshawe Hospital, MAN-
CHESTER; *Royal Manchester Children’s Hospital, MANCHESTER, UK

Background. Full donor chimerism (FDC) with disease eradication is
achieved following haemopoietic stem cell transplantation (HSCT).
However the utility of HSCT is limited by loss of FDC with returning
host haempoiesis - mixed donor chimerism (MDC) - and disease
relapse. The use of umbilical cord blood (UCB) as a donor cell source
in HSCT is associated with higher rates of FDC and potentially with
improved disease control compared with bone marrow (BM) or periph-
eral blood (PB) as donor cell sources. Aims. We proposed that these dif-
ferences in rates of FDC reflect natural killer (NK) activity of engrafting
tissue. We compared NK cell numbers following SCT in patients with
FDC and MDC transplant recipients and NK cell numbers in UCB recip-
ients compared with BM and PB recipients. Methods. Peripheral blood
from 50 paediatric HSCT patients was characterised via flow cytomet-
ric analysis of CD16 and CD56. Chimerism levels were assigned fol-
lowing short tandem repeat (STR) analysis of fluorescently labelled
STR alleles; D351358, D5S818, THO1, D75820, D12S391, FGA,
D18S51 and Penta E. Analysis was of NK cell numbers in UCB vs.
BMV/PB recipients and FDC vs. MDC patients. Results. NK cells were sig-
nificantly increased in the peripheral blood of patients with FDC com-
pared to MDC (p=0.036). There was also a highly significant elevation
of NK cells in patients transplanted with UCB in comparison to BM
(<0.001). Conclusions. The highly significant elevation of NK cells in
patients with FDC and those transplanted with CB may indicate a role
for them in successful donor engraftment. The use of NK cells to
achieve FDC and eradication of pathological host cells may be an
avenue for increasing the success of HSCT, without requiring intensi-
ty of conditioning or use of Graft versus Host Disease to eradicate host
cells. The success of UCB in establishing FDC might reflect cord NK cell

activity.
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ASSOCIATION BETWEEN PLASMA LEVEL CHANGES OF ENDOTHELIAL
INJURY MARKERS AND GRAFT VERSUS HOST DISEASE IN PATIENTS
TREATED WITH ALLOGENEIC HAEMATOPOIETIC STEM CELL
TRANSPLANTATION

A. Czyz, A. Anna, A. Blazejczak, E. Hanszke, D. Dytfeld, K. Zawils-
ka, M. Komarnicki

University of Medical Sciences, POZNAN, Poland

Background. The endothelial injury caused by conditioning regimen
is thought to play a central role in the activation of immune system and
to precede non-infectious complications of vascular origin and graft ver-
sus host disease (GVHD). The aim of the study was to evaluate a pos-
sible correlation between the changes of plasma endothelial injury
markers and the occurrence of GVHD after alloHSCT. Patients and mth-
ods: Plasma levels of von Willebrand factor antigen (vWF Ag), trombo-
modulin (TM) and vascular endothelial growth factor (VEGE) were
measured by immunoassay tests in 31 pts transplanted with allogene-
ic stem cells after myeloblative (18 pts) or reduced-toxicity (13 pts) con-
ditioning regimen for AML (15 pts), ALL (9 pts), CML (6 pts) and AA (1
patient). Endothelial injury markers were measured before condition-
ing regimen (day -10), on the day of stem cells infusion (day 0) and on
the day +10 and +30 after alloHSCT. Results. The concentration of vVWF
Ag increased significantly on the day +10 and +30 in comparison to the
day -10 in all patients, whether or not GVHD occurred. The TM levels
increased on the day +30 in comparison to the pretransplantation lev-
el (»=0.043) in the group with chronic GVHD (cGVHD), and no changes
of TM levels were observed in the group of pts that did not develop
cGVHD. The TM levels increased also on the day +30 in comparison
to the pretransplantation level (»=0.016) in the group with acute GVHD
(aGVHD) II-IV. No changes of TM levels were observed in the group of
pts with aGVHD 0-I. VEGF level did not change significantly after trans-
plantation in any group of pts. The concentration of plasma endothe-
lial injury markers levels however did not differ significantly between
group of pts with and without cGVHD, nor between group of pts with
aGVHD II-IV and with aGVHD 0-I. Conclusions. VWE Ag is a sensitive
endothelial injury marker, but not specific enough to assist in the eatly
detection of GVHD. Our findings on a limited number of pts suggest
that TM level increase may predict the occurrence of chronic GVHD
after allogeneic HSCT, but it increases not early enough to precede
aGVHD symptoms. Further studies with a larger group of patients and
measurement of a broader panel of endothelial injury markers are nec-
essary to evaluate the potential role of these markers as GVHD predic-
tors after allogeneic HSCT.
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HUMAN MESENCHYMAL STROMAL CELLS EXPANDED WITH HUMAN
PLATELET LYSATE ARE SAFE AND EFFECTIVE FOR THE TREATMENT OF
STEROID-REFRACTORY GRAFT VERSUS HOST DISEASE

C. Capelli,' M. Introna,' C. Mico,” A. Algarotti,” A. Grassi,’
A. Salvadeé,® G. Gaipa,’ D. Belotti,’ P. Perseghin,’ G. D'Amico,’
A. Rovelli,® A. Balduzzi,*]. Golay," A. Biondi,* A. Rambaldi,’ E. Biagi®

'Lab.Cellular Therapy G.Lanzani, BERGAMO; *USC Hematology, Ospedali
Riuniti di Bergamo, BERGAMO; *Division of Pediatrics, Ospedale San Ger-
ardo, MONZA, Italy

Background. Very recently, encouraging results indicate that third par-
ty human Mesenchymal Stromal Cells (hMSCs) are a therapeutic tool
for the treatment of severe steroid resistant acute graft versus host dis-
ease (aGVHD). We have established a highly efficient protocol for in vit-
ro expansion, under strict GMP compliance, of bone marrow derived
hMSCs using human platelet lysate (hPL) in place of FBS. In this study,
upon Ethical Committee approval and patient’s informed consent,
hMSCs were administered on a compassionate basis for the treatment
of refractory GVHD. Methods. hAMSCs were prepared from third party
HLA-mismatched healthy donors using washouts of bags and filters of
normally discarded bone marrow collection sets left over at the end of
the filtration of the bone marrow explants performed for hematopoiet-
ic stem cell (HSC) transplantation. Cells were grown in the presence of
0-MEM with 5% hPL. In a short period of time (10-33 days), low den-
sity seeding of unmanipulated cells (100-200/cm’), obtained from 7 bone
marrow harvests, allowed to prepare large quantities of hMSCs, with
only one in vitro passage. Results. 4 adults and 1 pediatric patients were
treated for aGVHD (grade III-IV) and 1 adult and 2 pediatric patients for
extensive chronic GVHD (cGVHD), using 18 hMSCs certified bags.
Before hMSCs, second or third line treatments had been given to
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patients with aGVHD, including Etanercept (n= 4), Mycophenolate
Mofetil (MMEF, n= 3) and Extracorporeal Photopheresis (ECP, n= 2).
Patients with cGVHD were previously treated with ECP (n=3), MMF
(n=3), Imatinib (n=1), Rituximab (n=1) and Etanercept (n=2). Each infu-
sion contained a median dose of 1x10°kg (range 0.7-1.2x10°) hMSCs.
As far as concerns patients with aGVHD, a single infusion was per-
formed in the pediatric patient, while from 1 to 4 infusions were per-
formed in 4 adult patients. The 3 patients with cGVHD received from
1 to 5 infusions. All infusions were very well tolerated with no imme-
diate or late adverse events according to WHO common criteria. Among
pediatric patients, 3/3 complete responses were registered. A complete
response was observed in 1 adult with grade III cutaneous aGVHD,
although the patient rapidly relapsed and died of leukemia progression.
Three partial responses were observed in 3 adults, while only one adult
showed no response and died of progressive grade IV gut and liver
aGVHD. Conclusions. These data show that large numbers of third par-
ty hMSCs can be expanded in vitro with hPL-containing medium. More-
over, the clinical results and the toxicity profile confirm those reported
with hMSCs expanded in FBS containing media.

Table 1.

Patientn®  GVHDType  Organ Previous ~ N° of Dose Time of Clinical ~ GVHD GVHD Status

(genderage) and Grade involvement treatment  hMSCs hMSCs infusion response  re-flare status (cause
besides infusions ~ (x105/kg) ~ (months +30 days after at last of death)
steroids after HCT) ~ after response  follow-up

infusion
1(F48) Acute, IIl Skin 1 0.7 +3 Complete  yes Active Death
(relapse)
2(M37) Acute, IV Skin, gut, Etanercept 3 12 +1 None NA Active Death
liver (GVHD)
3(F57) Chronic Skin, oral, ECP,MMF, 5 1.0 +41,+43,  Partial NA Active Alive in CR
Extensive eye mucosa  Imatinib +44, +45
4(M22) Acute, Skin, liver CSA, 4 10,09, +6,+11,  Partial yes Active Alive in CR
persistent, IIl Etanercept, 12,10  +15,+16
MMF, ECP,
Budesonide
6(F5) Chronic, Skin, gut, CSA, 1 1.0 +5 Complete  yes Absent Alive in CR
overlap, Ill lungs Etanercept,
MMF,
Budesonide,
ECP,
Rituximab,
Azatioprina
7(M11) Chronic, Skin, CSA, 2 1.0 +7,+10 Complete  yes Active Alive in CR
overlap, Il liver, Etanercept,
aut MV,
ECP,
Budesonide,
Cyclofosfamide,
FK506

8(M,7) Acute, IIl Skin CSA, 1 1.0 +2 Complete  no Absent Alive in CR
Etanercept,

MMF

9(F21) Acute, Skin, CSA, 1 1.0 +2 Partial yes Active Alive in CR

persistent. lll gut MMF,
Etanercept,
Budesonide,
ECP
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HIGH CYTOMEGALOVIRUS -SPECIFIC CD8+ TEMRA CONTENT IN
DONOR GRAFT PREDICTS A LOW RISK OF CMV REACTIVATION
FOLLOWING UNMANIPULATED ALLOGENEIC HEMATOPOIETIC STEM
CELL TRANSPLANTATION

H. Xiao-Jun, X.H. Luo

Peking University People's Hospital & Peking University Institute of Hematol-
ogy, BEIJING, China

Background. Cytomegalovirus (CMV)-specific CD8" T cells (CTL-
CMV) are instrumental to protect against HCMYV relapse and disease in
human. Aims. To determine whether CTLCMYV and its subsets in allo-
geneic stem cell transplantation (allo-HSCT) ameliorate CMV reactiva-
tion after transplantation. Methods. We phenotypically quantitated the
absolute numbers of CTLCMV in 64 related donor unmanipulated allo-
grafts infused into HLA-matched/HLA-mismatched recipients and
examined the incidence of CMV reactivation in respective recipients.
High CTLCMV with TEMRA (CD45RO- CD62L") phenotype in the
donor graft was associated with a reduced risk of CMV reactivation. We
monitored CTLCMYV during immune reconstitution in 44 patients with
malignant hematologic disorders. Results. Early after SCT, there was a
significant expansion in CTLCMV TCM (CD45RO* CD62L") compart-
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ment when CMV reactivated. The frequency of CTLCMV TCM and
CTLCMV TEMRA early post SCT (day 90, day 60, respectively) was
higher in transplant recipients with more CTLCMV TEMRA infused,
suggesting protective immunity transferred by infusion of CTLCMV
within allografts. Our findings suggest that CTLCMV TEMRA content
in donor graft may predict for risk of CMV reactivation early after SCT,
which is closedly correlated with the immune reconstitution and dif-
ferentiation of CTLCMV subsets. Conclusions. Our data suggest that
determining the CTLCMV TEMRA levels in the donor and manipulat-
ing CTLCMV TEMRA cells at or early after transplantation may pro-
vide a new approach to controlling CMYV reactivation. Address for Cor-
respondence.

This work is supported by the National Outstanding Young Scientist’s Foun-
dation of China (grant no. 30725038), Scientific Research Fund for Capital
Medicine Development (grant no. 2005-1010), and Program for Innovative
Research Team in University (IRT0702). The authors reported no potential con-
flicts of interest.

Table 1. Proportional hazards modeling of risk of CMV reactivation after allo-
geneic HSCT.

CMV reactivation persstent CMY-DHA positivity

Chirictesistic Multvimiate HE (35% G F Mulbveiae HR (955601 8
Donorlvecipient CMV serostaus
CMY DHER- 10000 44851407 0382 2a56{0440-16.038) 0.zg7
CMV DR L 1
CMV Do/R+ ()
Dionoe weght 0.594(0 9691 019) 063 0.952(0 958-1 028 066
HLA matchang matched donor 0.195(0 D670 566) oo 0,053(0.010-0.4660) ooy

Domor HEV serodatus 1 AN 3945 651 063
0.854(0.356-2.045) 0723
NA85(0 0514 632) 0530

0.599(0 538-1.00%) 0778

T 11600 554-17 5T o7
0.293(0.098-0.877) 0.028
AT DAS-11 4TR) nen
1005(0.991-1.01%) 0507

Reompient age. 735 years

Stern cell souree Penpherad blood

Acute GVHE: grades  [1-IY

Gralt compuosition
Cosa+ 71 96510k
CD3+ #1.544x10%g
CDEr  70.558=10'kg
CMV-CTL70 576 10%kg (**)
CMVin Toe  CD4SROFCDE2L-70.282510%kg
CMVen Trum COSSRD-COOZLAT0, 02051 kg
CMVen Tew  COMSROFCDEILATD 005105k
CMVen Tags CLCHSRO-COEIL-70.008%10%g

17440 7973 8140 0164
0.597(0.388-2 562) 0954
0.561(0.328-2 81T) 0743

16710 6A3-4 215) 1B ]
1.278(0.302-5.405) 0.73%
1.802(0.395-8.222) 0447

4.163(1 161-14.926) 0029
10130 3302 902) 097
064500 2331 TE2) 03l
0. LET0.0520.665) oala

2.887(0.844-9.875) 0.oat
108100, 229-4.915) 0.940
WYIED 26.34733) nE9y
0.215(0.060-0.768) 0.018

* Culy one patient wasin CHY D-/R+ pairs
** MV, excloded due to merked colneanty of CMVen, and CMVen TEMRA
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PROPHYLAXIS WITH MYCOPHENOLATE MOFETIL AND CYCLOSPORINE
CAN DECREASE THE INCIDENCE OF SEVERE ACUTE GRAFT-VERSUS-
HOST DISEASE FOLLOWING REDUCED INTENSITY CONDITIONING
ALLOGENEIC STEM CELL TRANSPLANTATION (ALLO-SCT) FROM
MATCHED UNRELATED DONORS

E. Brissot,' P. Chevallier,’ J. Delaunay,” T. Guillaume,” S. Ayari,> V.
Dubruille,” B. Mahe,? S. Le Gouill,? T. Gastinne,’ N. Blin,” P. Moreau,’
J.L. Harousseau,” M. Mohty”

'Department of Hematology-Hotel Dieu, NANTES; *Department of Hematol-
ogy, NANTES, France

The use of reduced intensity conditioning (RIC) regimens for allo-
SCT can result in a significant decrease in early procedure-related tox-
icity in patients not eligible for standard myeloablative regimens. How-
ever, acute graft-versus-host disease (GVHD) remains a matter of con-
cern after RIC allo-SCT, especially in the context of matched unrelat-
ed donors (MUD). Indeed, the rapidly increasing use in elderly and high
risk patients and evolving nature of RIC allo-SCT, emphasize the need
for renewed clinical research of GVHD prophylaxis. This pilot report
investigated mycophenolate mofetil (MMF) and cyclosporine (CsA)
combination in comparison to CsA alone for GVHD prophylaxis in 35
consecutive patients with hematological malignancies receiving RIC
allogeneic stem cell transplantation (allo-SCT) from a MUD, and treat-
ed within the same period in a single institution. In this series, the
median age was 52 (range, 6-64; 20 males). The RIC regimen included
fludarabine, busulfan and ATG in all patients (with minor adjustments
in 3 patients). The first patients from this series (n=19; group I) received
CsA alone for GVHD prophylaxis. The next patients (n=16; group II)
received CsA and MME Mycophenolate mofetil (MMEF) was given at
a fixed oral dose of 1 g x 2/day without any treatment adjustment. The
two groups had no significant differences as for demographic and dis-
ease features, GVHD risk factors, and allo-SCT procedure characteris-
tics (except for GVHD prophylaxis). 31 patients (89 %) received a 10/10
HLA matched graft at the allelic level. One allelic mismatch was
observed in 4 cases, with this being comparable between both groups.
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3 patients from this series did not engraft (early disease recurrence) and
were not evaluable for acute GVHD. ANC >500/pL was achieved at a
median of 19 (range, 0-27) days. The cumulative incidence of grade 2-
4 acute GVHD at day 100 was 67 % (95%Cl, 45-89 %) in patients receiv-
ing CsA alone as compared to 53% (95%CI, 28-78%) in those receiv-
ing the CsA and MMF combination (p=NS). However, the cumulative
incidences of grade 3-4 acute GVHD was significantly lower in the
“CsA+MMF” group (13%) as compared to 56% in the “CsA” group
(»=0.03). After a median follow-up of 19.5 (range, 9-93) months for
surviving patients, the one year overall survival was significantly high-
er in the “CsA+MMF” group (81% vs. 47 %; p=0.03). Overall, 4 deaths
were attributed to refractory acute GVHD in the “CsA” group versus
none in the “CsA+MMEF” group. Though a randomized trial is needed
before drawing final conclusions, this pilot study suggests that adjunc-
tion of MMF to CsA can result in a significant reduction of the incidence
of severe acute GVHD following ATG-based RIC allo-SCT using MUD,
and this may have a significant impact on the probability of a favorable
outcome.



Stem cell transplantation - autologous, DLI,
miscellaneous
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DONOR LYMPHOCYTE INFUSIONS FOR CHRONIC MYELOID LEUKAEMIA
RELAPSING AFTER ALLOGENEIC STEM CELL

TRANSPLANT: PROGNOSTIC FACTORS FOR A 'PURE’ GVL EFFECT ARE
DIFFERENT ACCORDING TO THE STAGE OF RELAPSE

C. Guglielmi,' S. Iacobelli,” J. Apperley,’ D. Bunjes,’ P. Jacobs,’
H.-J. Kolb,’ P. Ljungman,” E. Olavarria,® A. Schattenberg,®
A. Van Biezen,? L. Verdonck,’ T. de Witte'

'Universita di Roma La Sapienza, ROMA, Italy; *Chronic Leukemia Working
Party, LEIDEN, Netherlands; *Hammersmith Hospital, LONDON, UK; *Uni-
versititsklinikum, ULM, Germany; ’Constantiaberg Medi-Clinic, CAPE
TOWN, South Africa; “Klinikum Grosshadern, MUNICH, Germany; "Uni-
versity Hospital, STOCKHOLM, Sweden; *Radboud University, NIJMEGEN,
Netherlands; *Erasmus MC-Daniel den Hoed Cancer Centre, ROTTERDAM,
Nethetlands; “Radboud University - NVMC, NIJMEGEN, Nethetlands

Patients (pts) with chronic myelogenous leukemia (CML) relapsing
after allogeneic stem cell transplant (SCT) may achieve a molecular
remission (MR) with transfusions of donor lymphocytes (DLI), whenev-
er relapse occurs in stable chimera. CML relapse may be diagnosed at
molecular, cytogenetic and clinico-hematological level, bringing to an
extreme heterogeneity of patient/disease status when treatment with
DLIis applied. This is even more complex nowadays with the availabil-
ity of TK inhibitors, capable to restore MR in some pts without the risk
of secondary graft versus host disease (GvHD2), but with unknown
effects on responsiveness to subsequent DLI. Infact CML response to DLI
is frequently, but not always, accompanied by GvHD2. Thus physicians
and/or pts may initially prefer to use pills rather than donor cells. We aim
to provide information that may be used to select when treatment of
CML relapse with DLI can be oprtimal (i.e. achievement of a prolonged
survival and a durable MR without GvHD2). Five-hundred pts treated
with DLI for CML relapse (not in blast crisis) before 2004 at 68 EBMT
centres were retrospectively analyzed: 73% had an HLA-identical sib-
ling donor, 27 % unrelated. DLI was given at time of cytogenetic and/or
molecular relapse (MoCyRel) (n=230), or at haematological relapse
(HemRel) (n=270). DLI was given either in single (58%) or multiple
(42%) infusions. Median initial cell dose (ICD)(T cells/Kg given at 1st
DLI) was 1x10” for MoCyRel (range 0.001-31) and 4x10” for HemRel
(range 0.01-36). 340 pts (68 %) achieved a MR in a median of 7.5 months,
44% had GvHD?2 in a median of 3 months, 16 pts recurred at a median
of 19 months. Actuarial probability of being alive in MR without GvHD2
was 29% at 5 years: 40% in MoCyRel, 20% in HemRel (¢<0.001). Thus
prognostic factors for survival in MR without GvHD2 were analyzed
separately according to the type of relapse. Factors into analysis (i.e.
logrank test and logistic regression) were: patient age at DLI, donor type,
donor sex, sex mismatch with the donor, phase at SCT, stem cell source,
T-depletion, TBI in conditioning, GVHD prior to DL, interval from SCT
to DLI, ICD, and the stage of relapse at time of DLI (i.e. molecular, cyto-
genetic, chronic phase, accelerated phase). Results in MoCyRel: interval
from SCT to DLI <1yr (HR 2.2, 95CI: 1.5-3.2, p<0.001) and a history of
chronic GvHD prior to DLI (HR 1.8, 95CI: 1.3-2.5, p=0.001) were inde-
pendent adverse prognostic factors; 48%, 41%, and 11% had 0, 1,and 2
adverse features, respectively. Survival in MR without GvHD?2 at 5 years
improved from 0%, 31%, to 65% in pts with 2, 1, and 0 adverse features,
respectively. Results in HemRel: sex mismatch with the donor (HR 1.6,
95CI: 1.1-2.4, p=0.01), history of chronic GvHD prior to DLI (HR 1.7,
95CI 1.2-2.5, p=0.006), and ICD >5x10"/Kg (HR 1.8, 95CI: 1.2-2.7,
p=0.002) were independent adverse prognostic factors; 17 %, 40%, 33%,
and 9% had 0, 1, 2, and 3 adverse features, respectively. Survival in MR
without GVHD?2 at 6 years improved from 0%, 17 %, 33%, to 37% in
pts with 3, 2, 1, and 0 adverse features, respectively. We conclude that:
[a] the chance of durable remission without GvHD2 was higher when
DLI is given at MoCyRel than at HemRel; [b] the chance of exploiting
the pure GuL effect was as high as 65% when DLI were given beyond 1
year from SCT for a MoCyRel that was not preceded by cGvHD.

Berlin, Germany, June 4 — 7, 2009
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EFFICACY OF RITUXIMAB AND DONOR LYMPHOCYTE INFUSIONS AS
SALVAGE TREATMENT IN LYMPHOMA PATIENTS RELAPSED AFTER
REDUCED INTENSITY ALLOGENEIC STEM CELL TRANSPLANTATION

E Spina,' L. Farina,' V. Montefusco,' C. Carniti,' S. Piva,' M. Morelli,'
P. Corradini’

'Istituto Nazionale dei Tumori, MILANO; “Istituto Nazionale dei Tumori - Uni-
versita degli Studi di Milano, MILANO, Italy

Background. Patients with lymphoma who relapse after allogeneic stem
cell transplantation (alloSCT) have a dismal prognosis. Salvage treat-
ment is not standardized and the role of Rituximab and donor lympho-
cyte infusions (DLI) has not been clearly assessed yet. Aims. The aim of
the study was to evaluate whether DLI may improve progression free
survival (PES) and overall survival (OS) compared to other salvage regi-
mens in patients with non-Hodgkin’s (NHL) and Hodgkin’s (HL) lym-
phoma relapsed after alloSCT. We also aimed to assess whether Ritux-
imab associated with DLI could further improve survival outcomes.
Methods. Seventy-eight consecutive patients allografted between 2000
and 2007 were reviewed. Patients were affected by indolent NHL (23,
29%), aggressive NHL (38, 49%) or HL (17, 22%). All the patients were
allografted after a reduced-intensity conditioning (RIC) from HLA-
matched siblings (49, 63%) or matched unrelated donors (29, 37 %). Thir-
ty-five patients relapsed after allograft (45%). Median age of relapsed
patients was 45 years (range 19-63). Eleven patients had indolent NHL
(81%), 16 aggressive NHL (46%), 8 HL (23%). All relapsed patients
underwent salvage treatment: 17 (49 %) received chemotherapy and DLI
(median of 2 DLI, range 1-4), 18 (61%) chemotherapy alone. Nine
patients could not receive DLI because of GVHD. Fourteen patients
(40%) received Rituximab as part of the salvage regimen, 11 (31%) were
treated with Rituximab and DLI. Survival was calculated from relapse to
death (OS) or to second relapse or death (PES) with Kaplan-Meier
method applying log-rank test. Cumulative incidence (CI) of relapse was
estimated with CI method with competing risks and Gray’s test. Multi-
variate analysis was done with Cox models. Results. Median follow-up
from relapse after alloSCT was 15 months (range 1-104). One- and 2-year
PES was 34% and 31%, respectively. One- and 2-year OS was 54% and
45%, respectively. Patients who received DLI had a better PES (p=0.04,
HR=0.44 [CI95%=0.1-1.0]) compared to patients who did not. The com-
bination of Rituximab and DLI improved both PES (»=0.007, HR=0.25
[C195%=0.08-0.75]) and OS (p=0.001, HR=0.07 [CI95%=0.01-0.5]). CI
of relapse was 38% at 1 and 2 years. Rituximab and DLI significantly
reduced CI of relapse (=0.03) compared to all the other salvage treat-
ments. Seven out of 17 patients (41%) who received DLI developed
aGVHD (grade>=2 n=5), while 5 patients (29%) developed cGVHD
(extensive n=1). GVHD after DLI did not affect PES and OS (p=0.9 and
p=0.8 respectively). In patients who received DLI, the association with
Rituximab significantly improved both PFS (p=0.008, HR=0.20
[C195%=0.05-0.74]) and OS (#<0.001, HR=0.06 [CI95%=0.01-0.52])
compared to DLI alone. Multivariate analysis, which included the sal-
vage treatment (DLI+Rituximab vs other) and disease (HL vs aggressive
NHL vs indolent NHL), confirmed that DLI and Rituximab significantly
improve both PES (»=0.03, HR=0.28 [CI95%=0.09-0.88]) and OS
(»=0.01, HR=0.06 [CI95%=0.01-0.54]) regardless of lymphoma subtype.
Conclusions. The results show that DLI can improve PES of lymphoma
patients relapsed after RIC alloSCT. The use of Rituximab prior to DLI
can further improve PFS and OS, suggesting that this strategy may be the
optimal salvage treatment in this setting.
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ACUTE LUNG INJURY AFTER ALLOGENEIC HEMTOPOIETIC STEM CELL
TRANSPLANTATION IS ASSOCIATED WITH INFERIOR SURVIVAL -

A RANDOMIZED TRIAL ON THE EFFECTS OF EARLY NON-INVASIVE
VENTILATION

M. Wermke,' G. Hoffken,” G. Ehninger,” M. Bornhéuser,” T. Illmer’

'University Hospital Dresden, DRESDEN; *Medical Clinic I University Hospi-
tal Dresden, DRESDEN, Germany

Background and Aims. The prognosis of patients suffering from respira-
tory failure after allogeneic stem cell transplantation is still poor. Recent
data suggested beneficial effects of non-invasive ventilation (NIV) in this
setting. We therefore initiated a randomized trial to prove the impact of
early NIV in patients in the early posttransplant period. Patients and Meth-
ods. 526 patients undergoing allogeneic hematopoietic stem cell trans-
plantation in a single center were investigated for signs of acute lung
injury (ALI) as defined by either an oxygenation index <300, a breath-
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ing rate >25/min or a continuous decrease in oxygen saturation below
92%. Patients with the diagnosis were randomly assigned to either a
conservative treatment arm A (oxygen supply only) or an intensified
treatment arm B (oxygen + intermittent NIV). Results. ALI had to be
diagnosed in 86 patients after transplantation (16%). Determination of
oxygenation index using capillary blood gas analysis was found to be
early predictor of ALI even in the absence of clinical signs of respirato-
ry distress. In a multivariate analysis higher age at transplant and the use
total-body-irradiation (TBI) of 8 Gy or more were indentified as risk
factors for ALL Irrespectively of randomization to a treatment arm in
multivariate analyses ALI turned out to be an independent risk factor for
both 100 day mortality (OR 2.76; p<0.001) and long term survival (OR
1.57; p<0.01). Although early NIV tended to be associated with a low-
er incidence of treatment failure (39% in arm A vs. 24% in arm B,
p=0.17), neither ICU admission rate, nor need for intubation or survival
parameters were affected by the treatment strategy. Conclusions. The
occurence of ALl in the early postransplantation period is an important
negative prognostic factor for patients undergoing hematopoietic stem
cell transplantation. Oxygenation index is an early and sensitive indica-
tor of respiratory distress. Early intervention by NIV failed to improve
prognosis of the patients. The limited impact of NIV may be related to
the design of the study allowing for switching of the treatment arm in
case of unsatisfactory efficacy.

0161

THERAPEUTIC DRUG MONITORING IS AN IMPORTANT FACTOR DUR-
ING IV BUSULFAN TREATMENT

R. Malér,' M. Hassan,* T. Gling6r®

'Childrens Hospital Ziirich, ZURICH, Switzerland; *Karolinska University
Hospital Huddinge, 141 86 STOCKHOLM, Sweden; *University children's
hospital, ZURICH, Switzetland

Hematopoietic stem cell transplantation (HSCT) is increasing rapidly
as a curative treatment for several malignant and non malignant disor-
ders. More than 40% of patients undergoing HSCT are conditioned
using chemotherapy including busulfan. Intravenous busulfan is a mye-
loablative chemotherapeutic drug which is increasingly used in numer-
ous pediatric conditioning protocols for pediatric hematopoietic stem
cell transplantation (HSCT). Between 2006 and 2008, we performed
therapeutic drug monitoring of intravenous busulfan in 26 pediatric
HSCT patients (age 5 mo - 23 yrs; medium 7 yrs), with n = 8/18 malig-
nant/non-malignant diseases and n = 10/11/2/3 MSD/MUD-
MMUD/MMRDY/ autologous transplants. In order to optimize the tar-
geted drug exposure and to minimize drug-related toxicity, a modified
administration protocol was used. Intravenous busulfan was adminis-
tered twice daily in a 4-hour infusion according to company-recom-
mended weight-based doses and busulfan drug level measurements
were performed after ‘O, ‘30, ‘60, ‘120, ‘240 and ‘360 minutes post infu-
sion. Pharmacokinetic analysis was performed and the kinetic parame-
ters were calculated for eventual dose adjustments. The targeted busul-
fan exposure was aimed to range between areas under the curve (AUC)
of 9°000 - 14’000 ng/mLxh. In 18/26 patients (69%) the busulfan dose
had to be adjusted at least once. In 13/18 patients (72%), the dose had
to be increased in a range of +7 to +20% while in 5/18 patients (28%),
the dose had to be lowered by -8 to -20%. The need of dose adjustment
was not related to weight, age or underlying disease. Non-engraftment
was observed after one CD34-positively selected haploidentical HSCT
in an infant with T- B- NK+ SCID with no busulfan adjustment despite
alow AUC of 6676 ng/mLxh. Hepatic veno-occlusive-disease (HVOD)
was not observed in patients with >12 kg body weight, while 5/8 infants
<12 kg developed mild to moderate VOD responding positively to defi-
brotide therapy. All HVOD patients had received a conditioning com-
prising cyclophosphamide. Two patients with Wiskott Aldrich syn-
drome (9 mo and 18 yrs) died before day +100 due to CMV
infection/pulmonary hypertension and fulminant cryptosporidium-
induced pancreatitis, respectively, with no signs for pulmonary or hepat-
ic veno-occlusive disease or other busulfan-associated toxicity at autop-
sy. In 23/26 patients (88 %) receiving our protocol, no events of transplant
related mortality or transplant rejection were observed. Combined phar-
macokinetic assessments and dose-adjustments of i.v. busulfan are
essential for further improvement of efficacy and safety of busulfan-
based myeloablative conditioning protocols in pediatric HSCT recipi-
ents.
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TOTAL BODY IRRADIATION AND THIOTEPA AS CONDITIONING TO
AUTOLOGOUS STEM CELL TRANSPLANTATION IN PATIENTS WITH
FOLLICULAR LYMPHOMA

M. Capponi, E Falzetti, L. Flenghi, M. Di lanni, P. Minga, E Falcinelli
Istituto di Ematologia, PERUGIA, Italy

Background. Patients with follicular lymphoma can potentially be
cured by supralethal chemo- radio- therapy followed by autologous
stem cell transplantation (ASCT). This approach is however associated
with an increased risk of transplant related mortality (TRM) and second
neoplasms. Aims. To assess TRM and the incidence of late complications
after a total body irradiation (TBI)-based conditioning regimen for ASCT
in patients with follicular lymphoma. Methods. Between February 1992
and December 2005, 63 patients were recruited to the study (38 males,
25 females, age range 28-60 years; median age 47 years). Disease stage
at diagnosis was advanced in 53 patients (clinical stage IIl in 12, clinical
stage IV in 41); B symptoms were present in 15; 47 patients had under-
gone first-line therapy and 14 two lines of therapy before ASCT; 19
patients had received also rituximab. At the time of transplant 34

atients were in complete remission (CR), 20 were in partial remission
(PR), 4 had achieved very good partial remission, 3 were refractory to
chemotherapy and 2 were in relapse. Conditioning to ASCT included
single fraction 8 Gy TBI at high dose rate with lung shielding followed
by Thiotepa 5 mg/Kg/day for two days. Graft content was as follows:
CD34" cells: 9.1x10°/Kg (range 2.0 -23.5x10°); CD34" cells were purged
by positive selection in 23/63 patients. Results. All patients engratted
with good haematological reconstitution. Short term complications
included 2 fatal cases of interstitial pneumonia, 1 case of VOD which
quickly resolved, 1 case of renal failure which became chronic. TRM was
3.1%. Major long term complications included one bladder cancer after
2 years and one breast cancer after 6 years with both patients surviving
after surgery and chemotherapy. At a median follow-up of 6.7 years
(range 0.21-16.7 years) 52/63 patients survive and 44/63 were in com-

lete remission. Three year overall survival (OS) and event free survival
(EES) rates were respectively 90% and 79 %; projected 5-year OS and EFS
rates were respectively 87 % and 73%. Disease status at transplant was
a significant prognostic factor for EES (p=0.007 CR vs PR; Cox multivari-
ate analysis: p=0.047), as was time from diagnosis to transplant. Patients
who received rituximab before ASCT tended to have better EES. Sum-
mary and Conclusions. Single fraction 8 Gy TBI at high dose rate plus
thiotepa as conditioning to autologous transplantation for patients with
follicular lymphoma is feasible with low TRM and low incidence of sec-
ond neoplasms. OS and EFS rates were similar or even better in respect
of other reportes of autologous transplantations.

In memory of Prof Antonio Tabilio, close friend and colleague, eminent physi-
cian and scientist.
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RECOMBINANT HUMAN GRANULOCYTE COLONY-STIMULATING
FACTOR SIGNIFICANTLY DECREASES THE EXPRESSION OF CXCR3
AND CCR6 ON T CELLS AND PREFERENTIALLY INDUCES TH CELLS TO
A TH17 PHENOTYPE IN PERIPHERAL BLOOD HARVESTS

L.X. Sun, H.Y. Ren
Peking University First Hospital, BEIING, China

Backgroud. Neither the incidence nor the severity of acute graft-versus-
host disease (GVHD) is higher than with marrow transplantations,
although recombinant human granulocyte colony-stimulating factor (thG-
CSF)-mobilized peripheral blood harvests contain many more mature T
cells. However, these mechanisms are not fully understood. Aims. The
aim of this study was to investigate the expression of chemokine recep-
tors on T cells and functional changes of T helper cells (Th cells) in periph-
eral blood stem cell harvests after treating healthy donors with thG-CSE
Methods. Using multiparameter flow cytometry, we analyzed the expres-
sion of CXCR3 and CCR6 on T cells and the production of interferon-y
(IEN-y), interleukin-4 (IL-4), and IL-17 by CD4' Th cells in peripheral blood
stem cell (PBSC) grafts of healthy donors after it vivo thG-CSF application.
Alterations in the relative expression levels of TCRBV family members
were determined using real-time PCR. All sample collections had the
approval of the Peking University First Hospital Ethical Committee. Results.
Our data demonstrated that hG-CSF mobilization significantly decreased
the expression of CXCR3 and CCR6 on T cells (Figure 1). The expression
of CXCR3 on CD4* and CD8* T cells was significantly decreased after
thG-CSF mobilization (p<0.001). There were significant differences
between PBSC grafts and steady-state peripheral blood (SS-PB) in the per-



centage of CCR6 expression on CD4* and CD8' T cells (¢<0.001 and
p=0.007, respectively). Treating donors with thG-CSF resulted in decreased
IEN-y production and dramatically increased IL-4 and IL-17 secretion by
CD4' Th cells, leading to T cell polarization from the Th1 to the Th2 phe-
notype and a preferential increase in IL-17-producing CD4" Th cells. We
did not observe any differences in the relative expression levels of TCR-
BV family members before and after i vivo thG-CSF application. Conclu-
sions. Our results suggest that the expression of CXCR3 and CCR6 on
donor T cells was dramatically downregulated and an IL-17 phenotype of
CD4" Th cells was preferentially induced in PBSC grafts after treating
healthy donors with rhG-CSE The observed effects of thG-CSFon T cells
may be independent of the relative expression levels of TCRBV family
members. Key Words. recombinant human granulocyte colony-stimulating
factor mobilization, chemokine receptors, IL-17, TCRBV.
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Figure 1. Representative example of CXCR3 and CCR6 expression on CD4*
and CD8* T cells in SS-PB and PBSC grafts.
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REDUCED INTENSITY CONDITIONING UMBILICAL CORD BLOOD TRANS-
PLANTATION (RIC-UCBT) IN ADULTS: AGE, DISEASE STATUS AND
INFECTIOUS COMPLICATIONS ARE IMPORTANT RISK FACTORS FOR
OUTCOME

S. Furst,' C. Faucher,' J. El Cheikh,' ].M. Boher,' P. Ladaique,’
C. Lemarié,' N. Vey,' R. Bouabdallah,' A.M. Stoppa,' H. De Lavallade,"
M. Mohty,* C. Chabannon,' D. Blaise'

'Institut Paoli-Calmettes, MARSEILLE; *Centre Hospitalier Universitaire Hotel
Dieu, NANTES, France

We report the outcome of 35 patients (pt) who received a RIC UCBT
in a single centre between 2005 and 2008. All pt had high risk hemato-
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logical malignancies (AML=19; ALL=9; NHL=5; CML=1; and Hodgkin
disease=1). 27 pt (77 %) were in CR (CR1=18; CR2=8; CR3=1), where-
as 8 had a more advanced disease (PR=2; refractory=6) at time of UCBT.
The median age was 44 (range, 17-62) years. For age we distinguished 2
groups: group 1 (n=13, age > 50 years) and group 2 (n=22, age ” 50 years).
13 pt (37 %) received a single CB unit, whereas 22 (63 %) received 2 CB
units in order to achieve a minimum required cryopreserved cell dose of
3.0x10” TNC/kg. For the entire group the median infused cell dose was
3.7x107/Kg (range, 1.9-5.5). Neutrophil engraftment occurred in 33 pt
(94%) at a median of 20 (range, 6-45) days and a sustained platelet recov-
ery was observed in 25 pt (71%) at a median of 36 (range, 23-136)
days.The overall incidence of grade II-IV acute GVHD was 54%
(95%Cl=[37-71]; 7 grade 1I, 10 grade IIl and 2 grade IV) and 37% for
chronic GVHD (95%CI=[21-55]; 8 limited and 5 extensive cases) with
no difference between the 2 groups. 21 pt (60%; 95%ClI=[37-71] expe-
rienced at least one episode of a severe infectious complication (SINC)
(virus, n=11; bacteria, n=10; fungal, n=4), requiring long-term hospital-
ization. With a median follow-up of 468 (95% CI=[201-681]; range, 50-
1170) days, 10 pt (28%) had relapsed or progressed with this being sig-
nificantly lower in younger pt (v=0.045) and in those transplanted in CR
(»=0.007). Regarding the 2 groups, 7 pt (54%) in group 1 died (infec-
tion=3; GVHD=2; disease=2; TRM=38%) whereas 7 (32%) in group 2
(infection=2; GVHD=1; disease=4; TRM=14%).The KM estimate of OS
and DES was 61 % (95% ClI=[42-75]) and 52 % (95 %Cl=34-67) at 2 years
respectively for the entire population with significant better outcome in
pt in CR (OS, p=0.004; DES, p=0.007) and pt in groupl (OS, p=0.052;
DFS, p=0.041). The multivariate analysis showed a significant impact of
2 factors on DES : age (group 1 vs group 2: HR 8.05, 95%CI=[1.07-8.73],
p=0.087) and disease status at transplant (No CR vs CR: HR 6.33,
95%ClI=[1.77-22.6], p=0.005). Age and disease status at transplant are
crucial for patients outcome and further efforts are needed to define risk
factor specific transplant procedures. Infectious complications and
GVHD are still a matter of concern warranting better strategies to pro-
vide optimal prophylactic and therapeutic approaches.
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CLINICAL IMPLICATIONS OF PULMONARY FUNCTION TESTS IN
ALLOGENEIC STEM CELL RECIPIENTS

S.K. Sohn,' J.H. Moon," J.H. Park?

'Kyungpook National University Hospital, DAEGU; *Ulsan University Hospi-
tal, ULSAN, South-Korea

Pulmonary dysfunction is one of major causes of morbidity and mor-
tality in the allogeneic stem cell recipients. From Jun 2002 to Oct 2008,
we retrospectively analyzed pulmonary functions (PF) in 116 consecu-
tive patients who received allogeneic stem cell transplantation (SCT)
and survived at least 3 months after transplantation. Pulmonary function
test was performed at baseline, 3 months, 6 months, 1 year, and annu-
ally thereafter. Ventilatory capacity was measured by forced vital capac-
ity (FVC), forced expiratory volume in the first second (FEV1), and
FEV1/FVC ratio. Lung volume measurements included total lung capac-
ity (TLC), residual volume (RV), and RV/TLC ratio. Diffusion capacity
for carbon monoxide (DLCO) was determined with correction for hemo-
globin concentration. Of the 116 patients, 63 patients were followed
more than 1 year. The patients with acute graft-versus-host disease
(GVHD; p=0.011), chronic GVHD (p=0.009), or CMV infection (p=0.410)
showed a decline of FEV1 and FEV1/EFVC after 1 year of transplantation.
TLC and RV/TLC also showed an increasing tendency after 1 year of
transplantation which reflected abnormal ventilatory pulmonary func-
tion. Conditioning intensity, unrelated donor type, stem cell dose did not
adversely affect the pulmonary function. We calculated the lung function
score (defined as FEV1 score plus DLCO score; NIH chronic GVHD con-
sensus Project, 2003) at 1 year of transplant and compared it from that
of baseline to identify the factors affecting late pulmonary dysfunction.
In the multivariate analysis, extensive cGVHD (OR=3.692, 95%
CI=1.154-11.818; p=0.028) and previous CMV infection (OR=5.356,
95% CI=1.311-21.882; p=0.019) negatively affected on late pulmonary
function. In addition, the patients with early decline of FEV1 more than
10% at 3 months compared to baseline showed a higher incidence of
c¢GVHD during follow-up (p=0.016). In conclusion, patients who had
extensive cGVHD or CMV infection had a higher possibility of late pul-
monary dysfunction and decline of FEV1 at 3 months of transplantation
reflected the development of cGVHD.
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HUMAN BONE MARROW AS SOURCE OF STEM CELLS FOR INTRAPAN-
CREATIC TRANSPLANTATION IN IMMUNODEFICIENT MICE: EVIDENCE
OF PANCREATIC-CELL LINEAGE COMMITMENT BY GENE EXPRESSION
ANALYSIS

M.T. Arce-Franco,' .M. Raya,' M. Barajas,” M.J]. Dominguez-Luis,’'
A.M. Herrera,' A. Diaz-Martin,' T. Martin-Santos,' L. Morabito,’
M.J. Rodriguez-Salazar,' . Lopez-Fernandez'

'Hospital Universitario de Canarias, LA LAGUNA; *Clinica Universitaria de
Navarra, PANMIPLONA, Spain

Background. A major goal of diabetes therapy is to look for new
sources of insulin-producing cells, preferably of autologous origin, and
to explore other sites of implants different to liver (which provides a
microenvironment that probably does not generate the correct signals
to maintain the differentiation of such a fragile cellular system). The
human bone marrow contains different types of stem cells, including
mesenchymal stromal cell (MSC) and multipotent adult progenitor cell
(MAPC), which have a large proliferative potential, the ability to differ-
entiate into different cell types and to produce a variety of cytokines and
growth factors. Pancreatic-cell differentiation follows a specific cascade
or sequential pattern of gene expression that may help to recognize the
cellular lineage. Aims. To analyze if human bone marrow-derived
mononucleated cells are capable of nesting in the pancreas of immun-
odeficient mice, and to investigate the appearance of gene expression
changes that indicate a commitment of the transplanted cells to pancre-
atic differentiation. Methods. Human bone marrow was obtained by
aspiration from healthy voluntary donors. Mononucleated cells were
separated by Ficoll gradient procedure, and then MSC and MAPC were
isolated (the latter by negative immunoselection using magnetic cell
sorting, MACS) and biologically characterized (by morphologic and
immunophenotypic analysis). An intrapancreatic transplantation of this
purified cellular fraction was performed in immunodeficient mice (SCID
beige, a B and T deficient animals used for xenotransplantations).
Among others, analyzed variables included the survival of mice, the
development of pancreatitis by measurement of pancreatic enzymes in
blood, the viability of the transplanted cells assessed by immunohisto-
chemistry (presence or not of human vimentin and human ERV-3), and
the expression of pancreatic genes (GATA4, HNF1B, PDX-1, Ngn3, Neu-
ro D, Pax4, Nkx2.2, Nkx6.1, Isl-1, Glut-2, SUR1, insulin, glucagon, and
somatostatin), by quantitative real-time PCR. Animals were sacrificed
four and eight weeks after transplantation to perform all the above men-
tioned analysis. Results. The global survival of the mice was 94%, and
the animals showed a healthy appearance along the whole experiment.
An increment in serum levels of pancreatic enzymes, suggestive of pan-
creatitis, was never observed. Immunohistochemical studies demon-
strated the presence of human vimentin and ERV-3 in the pancreas both
at four and eight weeks after transplant. An increase in the expression
of HNF1p (specific of endoderm-cell phase) and NKx6.1 (pancreatic)
was detected; any other change in gene expression cascade of pancre-
atic differentiation was observed. Conclusions. Our results support that
human bone marrow-derived stem cells may survive for a significant
period of time after intrapancreatic transplantation in an animal exper-
imentation model. Although further studies are certainly needed, MSC
and MAPC might constitute a source of autologous stem cells for pan-
creatic regeneration. The constant and specific increase in the expression
of some genes involved in pancreatic differentiation (HNF1B and
NKx6.1), indicate that the microenvironment may be responsible, at
least partially, of these cellular changes. Our group is currently carrying
out a study with the same methodology but in diabetic mice, to analyze
if the natural course of the disease may be influenced by this intrapan-
creatic transplantation.
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RESULT OF DOUBLE UNITS CORD BLOOD TRANSPLANTATION IN
CHILDREN AND ASSOCIATION OF CFU-GM WITH THE DETERMINATION
OF DOMINANCY

HJ. Kang,' KH. Yoo,” ].W. Lee,' H. Kim,' S.H. Lee,” KW. Sung,’
H.H. Koo, H.Y. Shin,' H.S. Ahn'

'Seoul National University College of Medicine, SEOUL, *Department of Pedi-
atrics, Sungkyunkwan University School of Medicine, SEOUL, South-Korea

Background. Cord blood transplantation (CBT) is an alternative means
of allogeneic stem cell transplantation. To enhance engraftment and to
improve transplantation results, CBT has been conducted using two
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units with promising results in adults but results in pediatric patients is
not known yet. Our preliminary results showed the dominance of one
unit which occurred early after CBT (Bone Marrow Transplant. 38:197).
However, little is known about the mechanism of engraftment and fac-
tors influencing the dominancy. Aims. To improve the outcomes, CBT
was performed with 2 units in pediatric patients with the analysis of fac-
tors that affect the determination of dominancy. Methods. In total 61
patients including 25 AML, 19 ALL, and 17 other hematologic diseases
received double units CBT, the numbers of total nucleated cells, CD34"
cells, CD3" cells, CFU-GM, order of infusion, and HLA disparities were
viewed as factors that potentially influence dominancy. Results. The
median age and body weight of patients (M:43, F:18) were 9 (1-18) years
and 35 (9-72)kg, respectively. The median number of the infused nucle-
ated cells and CD34" cells by the sum of 2 units were 5.4 (0.7-
18.4)x107/kg and 2.1 (0.6-7.2)x10°/kg, respectively. Donor type engraft-
ment achieved in 50/61 patients (5 engraftment failure, 5 autologous
recovery, and 1 early death). Engraftment failure rate in hematologic
disease (35%) was significantly higher than in leukemia (9%) (p=0.02).
Except one patient with persistent mixed chimerism of two units, oth-
er 49 patients showed dominancy of one unit. Among the factors influ-
encing dominancy, only the CFU-GM was significant (=0.02). The
event free survival (EES) of all 61 patients was 57.4%. The EFS of
leukemia and other hematologic disease were 59% and 53 %, respective-
ly. The transplantation related mortality (TRM) rate of all patients was
28%. The EES (22%) of 9 high risk leukemia with more than third com-
plete remission (CR), second transplantation, or refractory disease was
significantly worse than that (69%) of other patients received double
units CBT in first or second CR (25 %-should omit) (»=0.01). The relapse
rate of high risk leukemia (40%) was significantly higher than others
(13%) (p=0.02), but the TRM rate was not different. Among leukemia
patients in first or second CR, the relapse rate was significantly lower
(0%) in patients with higher CD3" cells (>0.25x4x107/kg) in winner unit
than that (30.8%) of others (p=0.03), but the EFS was not different owing
to high TRM rate in patient with higher CD3" cells. Summary and Con-
clusions. Double units CBT was a way to overcome the limitation of cell
dose in single unit. However engraftment and TRM were not so satis-
factory yet. Multiple factors associated with outcomes of CBT but opti-
mal unit selection guidelines that take into account influencing factors
are not available yet. CFU-GM was associated with the dominancy in
our preliminary result but not associated with survival and CD3* cells
seems to be associated with relapse. To improve the outcomes of dou-
ble units CBT, development of new selection guideline and technology
to enhance engraftment and reduce TRM were warranted.
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A PHASE | STUDY OF CLOFARABINE PLUS HIGH DOSE MELPHALAN AS
A CONDITIONING REGIMEN FOR ALLOGENEIC TRANSPLANTATION

M. Kirschbaum, A.S. Stein, R. Nakamura, A. Nademanee,
L. Popplewell, M. Delioukina, R. Chen, D. Snyder, J. Conrad,
P. Frankel, S. Forman

City of Hope National Cancer Center, DUARTE, USA

Background. Allogeneic Stem Cell transplantation remains the only
curative treatment modality for hematologic malignancies such as AML,
ALL, and MDS. Reduced intensity regimens were designed which
replaced the alkylating agent cyclophosphamide with the purine nucle-
oside antimetabolite, fludarabine, a potent immunosuppressive with a
substantially milder toxicity profile. The success of these reduced inten-
sity, less toxic regimens has allowed the benefits of transplantation to
be extended to groups previously excluded from transplantation, such
as the older population. Clofarabine is a purine nucleoside analogue
designed to exploit a double halogen strategy which confers resistance
to adenosine deaminase, increases stability and bioavailability and
makes the drug more efficient than fludarabine at inhibiting Ribonu-
cleotide Reductase (RR) and disrupting mitochondrial function, leading
to apoptosis. This latter activity may explain the increased killing of
non-dividing lymphocytes, an advantage which would theoretically
reduce the likelihood of rejection in the allogeneic setting, and perhaps
augment the potential graft versus tumor effect of the donor graft.
Aims.To evaluate a novel clofarabine containing regimen as condition-
ing for allogeneic stem cell transplant. Methods. phase I dose escalation:
clofarabine (dose level one= 30 mg/m’, dose level two and three=40
mg/m’) IV daily days -7 to day -3 infused over 30 minutes IV, plus Mel-
phalan (dose level one and two, 100 mg/m®, dose level three, 140 mg/m?)
administered over 30 minutes IV on day -2. Related or unrelated allo-
geneic stem cells were infused on day 0. GVHD prophylaxis: initially
CSP plus mycophenelate, then tacrolimus plus sirolimus was adopted



as per COH standard of care. Patients age 218 years with AML, ALL,
MDS in either CR1, CR2 or in relapse (up to 50% marrow blasts), not
deemed eligible for standard transplant regimens by the attending physi-
cian, or at high risk for relapse, are eligible. Results. We report on the first
2 dose levels. 8 eligible patients, all with AML, have been treated thus
far, 4 Males, 4 Females, with a median age of 62.5 years (57-65). Four
patients were in CR1, 2 patients were in CR2, and 2 patients were trans-
planted in relapse. Grade 3 non-hematologic toxicities included elevation
of AST and LFT, diarrhea, and hyponatremia. No dose limiting toxici-
ties (DLT) were seen in level one. One patient in dose level 2 died prior
to engraftment due to hepatic, renal, and infectious toxicities; that dose
level has been expanded thus far to five patients and no further DLT have
been seen. One patient in relapse received an unrelated donor graft and
had complete engraftment and obtained remission. Engraftment was
rapid, full data is presented in the Table 1. Mild acute skin graft versus
host disease (GvHD) was seen in one patient, mild chronic GVHD in one
patient. No relapses have occurred with median followup of 366 days.
Conclusions. The combination of clofarabine and melphalan is adequate
as a conditioning regimen leading to rapid complete engraftment of relat-
ed and unrelated allogeneic stem cells.

Table 1. Engraftment and survival data.

Dose Level Pt Days* to WBC=1 Days* to PLT=100 Follow-up*™ Status
1 1 18 16 458 Remission
1 2 14 14 451 Remission
1 3 23 23 402 Remission
2 g 23 Expired
2 5 1 13 330 Remission
2 B 15 12 413 Remission
2 7 10 13 94 Remission
2 ;] 12 13 44 Remission

Median 14 13 368

* - From Transplant
** - Days from transplant 1o relapse/death or last contact.
**% _ Patient expired prior (o engralnent.
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PROGNOSTIC VALUE OF POSITRON EMISSION TOMOGRAPHY/
COMPUTED TOMOGRAPHY IN PATIENTS WITH LYMPHOMA TREATED
WITH AUTOLOGOUS STEM CELL TRANSPLANTATION FOR
RELAPSED/REFRACTORY OR HIGH RISK DISEASE

P.M. Stefani,' U. Salvadori,' M. Gottardi,' S. Bissoli,” E Chierichetti,

E Gherlinzoni!

'Struttura Complessa di Ematologia, TREVISO; *Nuclear Medicine Unit,
Castelfranco Veneto Hospital, CASTELFRANCO VENETO, Italy

Background. Positron emission tomography/computed tomography
(PET/CT) imaging has increasingly been used for management of malig-
nant diseases including lymphoma. This emerging modality combines
the advantages of both PET and CT imaging especially improving speci-
ficity. Few prospective studies addressed its prognostic value in the set-
ting of high dose therapy with autologous stem cell transplantation
(ASCT) so far. Aim.We evaluated the predictive role of PET/CT before
ASCT (PET/CT1) and after ASCT (PET/CT2) in lymphoma patients in
terms of overall survival (OS) and disease-free-survival (DFS). Methods.
OS and PFS have been evaluated using Kaplan-Meier estimates; OS and
DES curves have been assessed using Log-rank test. Results. We conduct-
ed a prospective study including 12 patients with Hodgkin Lymphoma
(6 in relapse, 6 refractory diseases at early PET/CT in induction), 38
patients with non Hodgkin Lymphoma (13 in relapse, 9 in PR after induc-
tion therapy, 10 high-risk patients while in CR and 6 patients with Man-
tle cell Lymphoma treated with R-HDS regimen). All patients presented
a positive PET/CT before starting treatment. 35 patients underwent both
PET/CT1 and PET/CT2. After ASCT 5 patients never achieved a CR and
all died because of progressive disease; 41 patients after ASCT were in
CR (including 30 patients in CR before ASCT); 4 were in PR and they
obtained CR after radiotherapy. No patients died of treatment-related-
mortality. Of note 3 patients presented a PET/CT positivity after ASCT
with a decreasing uptake at subsequent controls and without a clear cor-
relation with any lesion detectable by CT: none of them relapsed. Medi-
an follow up is 28 months (5-77); OS of whole cohort of patients was
85.7% and DES 67.1%. On the basis of PET/CT1 we did not observe sta-
tistically significant differences in both OS (92.3% negative vs. 78% pos-
itive) and DFS (74% negative vs. 60% positive). Conversely, on the basis
of PET/CT2, OS was 100% negative vs. 46.7 % positive (<0.01), while
DEFS was 81.8% negative vs. 54.1% positive (p<0.01) (Figure 1). All
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relapses have been documented in PET/CT2 positive group within 12
months from ASCT. In PET/CT?2 negative group 3 patients died, one of
TRM after allogeneic stem cell transplantation, one of secondary
leukaemia after radioimmunotherapy and the last because of progressive
disease. Seven PET/CT2 positive patients died: 6 because of progressive
disease and one of TRM after allogeneic stem cell transplantation. Con-
clusions. In this cohort of lymphoma patients, the role of PET/CT1 in
predicting relapse after ASCT is less clear compared to previous pub-
lished studies, while the role of PET/CT2 seems to be more reliable,
especially for early relapses.
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BOTH IL-3 AND IL-6 ARE NECESSARY FOR BETTER EX VIVO
EXPANSION OF CD133+ CELLS FROM UMBILICAL CORD BLOOD

P. Bordeaux-Rego,' A. Luzo,” EE Costa,’ S.T.O. Saad,’
D.P. Crosara-Alberto®

'University of Campinas-Brazil, CAVIPINAS; *Cord Blood Bank, University of
Campinas - UNICAME, CAMPINAS; *Haematology and Hemotherapy Cen-
tre, University of Campinas - UNICAMPB, CAMPINAS, Brazil

Background. CD133" cells, a subpopulation of CD34 cells, constitute
a group of earlier, less-differentiated hematopoietic stem cells (HSC)
with a potentially higher capacity for engraftment. Umbilical cord blood
(UCB) is the ideal source for HSC for transplantation; readily available,
rich in progenitor cells with lower risk for severe acute graft-versus-host
disease. However, UCB contains fewer transplantable cells, compared to
bone marrow aspirate or mobilized from peripheral blood. The identi-
fication of conditions favoring UCB-HSC ex vivo expansion and their
repopulating potential remains the major challenge of experimental and
clinical hematology. SCE, FLT-3] and TPO have been proved crucial
growth factors for promoting this expansion. However the role of IL-3
and IL-6 in CD133" and/or CD34" cells ex vivo expansion has not been
clearly established. Aim. Investigate the influence of IL-3 and IL-6 or both
on CD138" from UCB ex vivo expansion for 8 days and the effect of these
cytokines upon cell phenotype. Methods. After mothers informed con-
sent, UCB samples were collected from normal full-terms by standard
procedures. CD133" cells were isolated by immunomagnetic method,
and cultured as follows: basal medium (BM): IMDM with 10% FBS, SCF
(25 ng/mL), TPO (10 ng/mL), FLT-31 (10 ng/mL); BM+IL-3: BM +IL-3 (10
ng/mL); BM+ IL-6: BM + IL-6 (10 ng/mL); BM+IL-3+IL-6: BM+ IL-3 (10
ng/mL) + IL-6 (10 ng/mL). Colony Formation Unit (CFU). Cells were
seeded in methylcellulose medium with recombinant cytokines without
EPO for 14 days. Real time PCR. RNA was extracted from CD133" cells
to quantify relative SOX-2 and NANOG expression using ABL gene as
endogenous control. Results. Flow cytometry analysis revealed 85% of
purity of CD133" cells, immediatly after isolation, but this percentage
diminished after 4 and 8 days of expansion as follows: BM alone (65.55%
and 71.39%, respectively); BM+IL-3 (56.64%, p<0.01; and 50.50%,
p<0.001); BM+IL-6 (66.53% and 70.22%) and BM+IL-3+IL-6 (61.67 %,
p<0.05; and 61.95% p<0.05) respectively. Fold-increase (calculated as
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CD133" number on days 4 or 8 divided by CD133" number on day 0) of
BM+IL-3 and BM+IL-3+IL-6 was higher on day 8 (13.83 and 17.47 fold
increase, respectively, p<0.001). CD133" cells cultured with BM+IL-6
for 4 and 8 days presented no significant difference compared with BM
alone. CFU number (CFU-mix) doubled in BM+IL-3+IL-6 after 8 days of
incubation compared with BM-group (p<0.05). Cell cycle analysis
revealed a quiescent cell after isolation, 95.5% of CD133" cells in the
G0/G1-phase, 1.33% S-phase and 3.27 % G2-M. Regardless culture peri-
od or cytokine incubation, approximately 70% of CD133" cells remained
in G0/G1-phase, 30% CD133" cells in S-phase and 3% in G2-M phase
(»<0.001). A higher relative gene expression of SOX-2 and NANOG on
day O after isolation was detected. BM+IL-6 prevented decrease in
NANOG and SOX-2 gene expression levels (no significant difference
compared on day 0), when compared to cells incubated with BM,
BM+IL-3 or BM+IL-3+IL-6 (p<0.05). Conclusions. CD133" cells isolated
from UCB are better ex vivo expanded in the presence of SCEF, Flt3-L,
TPO, IL-6 + IL-3. IL-3 probably promotes higher expansion of CD133"
cells and IL-6 maintains the immature phenotype.
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TRACKING OF DONOR TYPE GREN FLUORESCENT AND LUCIFERASE

POSITIVE MARROW MONONUCLEAR OR MESENCHYMAL STEM CELLS
IN POSTMORTEM SPINAL CORD HISTOPATHOLOGICAL SECTIONS FOR
DETERMINATION OF REGENERATION IN A SPINAL CORD INJURY MODEL

M. Beksac,' I. Kuzu,! M. Ozdemir,' M. Ayten,' K. Dalva,' D. U¢kan,’
E. Kili¢,” A. Attar,' M. Beksac,” Y. Kanpolat

'Ankara University, ANKARA; *Hacettepe University Pediatric Transplanta-
tion U, ANKARA; *Anleara University Department of Hematology, ANKARA;
“Turkish Academy of Sciences, TURKEY, Turkey

Background. Spinal cord trauma induces disability as a consequence of
different mechanisms. Studies on reversal of injury are focused on two
areas: 1. the use of neuroprotective agents 2. cellular therapy to induce
axonal regeneration. Aim.In this experimental study, the effects of neu-
roglial tissue regeneration and functional recovery of intralesionally
implanted bone marrow mononuclear (MNC) or mesenchymal stem
cells (MSC) are examined by in vivo bioluminesence imaging and post-
mortem immunohistochemical techniques. Method. The study design
included four groups: 1. non traumatized control group, 2. the cord were
traumatized with 3 gram Tator klips but not followed by cellular
implants , groups 3 and 4:Following similar trauma luciferase (+) bone
marrow (BMMNC) (1x10%100 microliters) or MSC (1x10°) obtained
from CMV-Luc or B-Actin Luc transgenic mice were given intralesion-
ally using fine needles. Following surgery, before the effects of seboflo-
rein anesthesia ends, 150 mg/kg luciferine was enjected intraperitoneal-
ly to obtain in vivo bioluminescence imaging (Xenogen IVIS 50 ). All
mice were neurologically examined weekly by oblique plane, BBB scores
and /n vivo imaging of the surgery area. On day 60, mice were decapi-
tated and immunohistochemical evaluation was performed. Neural stem
cells, neurons, myelin were detected by antibodies: nestin, MAPO and
MOSP. Results.All mice of the groups 3 and 4 showed various degrees
of improvement in the BBB scores. However there were no changes in
groups 1 and 2. The improvement was significantly better in the group
4 compared to group 3 (=0.002). The immunohistochemical staining
demonstrated tracking of donor type gren fluorescent (GFP)+Luc+ neu-
ronal cells that were also positive with any of these markers: nestin,
MAG, MOP or MOPB which supplies evidence for the donor type neu-
ronal regeneration. Neuronal cells expressing variable levels of neuronal
differentiation and GFP/Luc were present in 13/25 mice(group3) and
17/25 mice(group 4). Conclusions. Current findings demonstrate, com-
pared to a control group which did not receive cellular implants, that
donor marrow cells contribute to neuronal regeneration and functional
improvement.
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TEAM (THIOTEPA, ETOPOSIDE, CYTARABINE, MELPHALAN) AS
CONDITIONING REGIMEN FOR LYMPHOMA TREATMENT WITH
AUTOLOGOUS HAEMATOPOIETIC STEM CELL TRANSPLANTATION

A.M. Carella,' G. Palumbo,” E. Merla,' E Ferrara,” M. Greco,’
M. Dell'Olio," P. Scalzulli,' G. Pisapia,’ P. Mazza,* A. Guarini,’
A. Jacobazzi,” P. Musto,’ S. Capalbo,” N. Cascavilla'

'Casa Sollievo Della Sofferenza, SAN GIOVANNI ROTONDO; *Ospedali
Riuniti, FOGGIA; *Ospedale Cardarelli, NAPOLI; *Ospedale G.Moscati,
TARANTO; ’IRCCS Istituto Tumori, BARI; “IRCCS CROB, RIONERO IN
VULTURE (PZ), Italy

Background. Standard conditioning regimen before an autologous
haematopoietic stem cell transplantation (AHSCT) for chemosensitive
relapsed Hodgkin Lymphoma (HL) and Non Hodgkin Limphoma (NHL)
patients (pts) is still represented by a scheduled combination of carmus-
tine, etoposide, cytarabine and Melphalan (BEAM ). Despite the effica-
cy of this regimen, it is disadvantaged by the presence of carmustine,
which is responsible of a high pulmonar toxicity with fibrosis and pro-
gressive reduced diffusion capacity. In order to prevent pulmonar toxi-
city, we replaced carmustine with Thiotepa in 26 chemosensitive
relapsed HL and NHL pts. We have also evaluated the efficacy and tol-
erability of this new regimen. Patients. At day -7 27 pts received 10 mg/kg
thiotepa (5 mg twice every 12 hours) followed by cytarabine 200 mg/m’
die (-5 to -3) etoposide 200 mg/m’ die (-5 to -3) and melphalan 140 mg/
m?2 (day -2). Out of these pts, 16 were male and 11 female. Sixteen pts
were affected by da NHL and 11 by HL. At the moment of transplant
only 8 pts were in CR, 15 were in PR and 4 were in progression. All
patients were in second or sebsequent line of therapy. The median time
of neutrophil >500 and platelets >20000 recovery was of 10 (range 8-12)
and 12 (range 10-20) days respectively. No severe infectious event has
been observed. Eight pts maintain the CR, 13 have reached CR, 3 have
a stable disease and 3 pts did not respond to the treatment. Three pts
that were in CR have subsequently relapsed. Conclusions. Our experience
with TEAM protocol has shown a significant efficacy not lower to our
historical experience with BEAM protocol. The tollerability was signif-
icantly accetable and no serious adverse event has been documented
during the treatment or during aplastic phase, therefore the TRM at 100
days has been equal to zero. In no case, oral mucositis was higher than
grade 2, even if most of the pts underwent total parenteral nutrition.
Finally no cases of serious organ toxicity was observed (pulmonar, hepat-
ic, cardiac and renal). Hematopoietic recovery, stimulated with G-CSE
has been reached as scheduled and no cases of prolonged neutropenia
were observed.
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ACE-041, A SOLUBLE ACTIVIN RECEPTOR-LIKE KINASE FUSION
PROTEIN, IS A NOVEL ANTI-ANGIOGENIC AGENT

A.V. Grinberg, D.C. Mitchell, E.G. Pobre, J.A. Ucran, A.W. Mulivor,
N. Solban, K.W. Underwood, R. Kumar, R. Pearsall, ]. Seehra

Acceleron Pharma, CAMBRIDGE, USA

Background. Activin receptor-like kinase 1 (ALK-1) is an endothelium-
specific type I receptor of TGF-beta receptor family, which is believed
to play an essential role in modulating angiogenesis. Mutations in ALK-
1 result in hereditary hemorrhagic telangiectasia (HHT?2). HHT?2 patients
have chronic hemorrhaging and arteriovenous malformation, indicating
a key role of this receptor in the regulation of angiogenesis. The homozy-
gous inactivation of the ALK-1 gene in mice leads to embryonic lethali-
ty resulting from severe vascular anomalies, while heterozygous (ALK-
1 +/-) mice exhibit phenotypes that are reminiscent of HHT2. Howev-
er, overexpression of ALK-1 has been associated with inhibition of angio-
genesis, and ligands of ALK-1 (BMP-9 and BMP-10) appear to inhibit
various angiogenic activities in vitro. Thus, while the available data
demonstrate that ALK-1 participates in the regulation of blood vessel for-
mation and maintenance, the data do not clarify whether an antagonist
of the ALK-1 signaling pathway is likely to have a pro- or anti-angiogenic
effect when administered to an adult animal in a therapeutic modality.
Aims.Here we describe an ALK-1 pathway inhibitor, a soluble form of
ALK-1 receptor fused to the Fc region of human IgG1 (ACE-041), and we
demonstrate that ACE-041 inhibits angiogenesis in vitro as well in tumor
models. Methods. ACE-041 was expressed in CHO cells and purified
from conditioned medium by immunoaffinity, ion-exchange and
hydrophobic interaction chromatography to greater than 95% purity.
Biacore T100 was used to study selectivity and kinetics of ACE-041
binding to target ligands. Chick Chorioallantoic Membrane (CAM)
Assay was used to assess anti-angiogenic potential of ACE-041 in vivo.
Results. We demonstrate that ACE-041 binds to the circulating ligands
BMP9 and BMP10 and prevents them from signaling through the
endogenous ALK-1 receptor. By using Surface Plasmon Resonance (SPR)
analysis we studied the selectivity of ACE-041, and demonstrated that
ACE-041 binds with high affinity to its target ligands BMP9 and BMP10.
We also showed that receptor binding to BMP9 and BMP10 is blocked
by ALK-1 mutations found in HHT2. Treatment with ACE-041 reduced
vessel formation and branching induced by multiple pro-angiogenic fac-
tors in chick CAM assays. Melanoma explant CAM assays showed sim-
ilar anti-angiogenic effects after treatment, exhibiting reduced size,
weight and vascularization of tumors. Anti-tumor activity was addition-
ally evaluated in an orthotopic breast cancer tumor model using MDA-
MB-231 cells. ACE-041 treatment decreased tumor volume, tumor
weight and reduced blood vessel density. Conclusions. These data demon-
strate the efficacy of ACE-041 in abrogating vessel formation in i vitro
and in vivo assays, suggesting that it is a powerful anti-angiogenic agent
with anti-tumor activity.
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PHARMACOLOGY OF CPX-351: A NANO-SCALE LIPOSOMAL FIXED
MOLAR RATIO CYTARABINE-DAUNORUBICIN FOR PATIENTS WITH
ADVANCED LEUKEMIA

E.J. Feldman,' J.E. Lancet,” ].E. Kolitz,* ].M. Trang,* L. Mayer,’
A.C. Louie’

'Weill Cornell Medical College, NEW YORK; *H. Lee Moffitt Cancer Center
and Reserach Institute, TAMPA; *North Shore University Hospital, MANHAS-
SET; *PK/PD International, Inc., TUCSON; °Celator Pharmaceuticals,
PRINCETON, USA

Background. Antitumor activity of cytarabine and daunorubicin
chemotherapy exhibits maximum synergy at a 5:1 molar ratio in vitro,
implying a drug-drug interaction that can be exploited to maximize clin-
ical efficacy by maintaining this molar ratio in vivo. CPX-351, a nano-scale
liposomal formulation of cytarabine and daunorubicin encapsulated at
the 5:1 molar ratio has marked synergy in murine leukemia models, and
has undergone Phase I clinical testing (see Blood (ASH Annual Meeting
Abstracts), Nov 2008; 112: 2984.). That study demonstrated a high
degree of clinical efficacy in relapsed/refractory acute leukemia, with
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complete responses observed at doses ranging from 32-134 u/m2 (1 unit
represents 1 mg of cytarabine plus 0.44mg of daunorubicin). Analyses of
plasma drug levels from that study are presented here to examine the
pharmacokinetic (PK) features associated with this anti-leukemic activ-
ity. Aims. To characterize how encapsulation of cytarabine and daunoru-
bicin within CPX-351 affects drug bioavailability, elimination kinetics,
and delivery of the 5:1 molar ratio. Methods. Plasma specimens follow-
ing CPX-351 administration by 90-minute infusion on Days 1, 3, and 5
were collected and assayed for the following dose levels: 24, 32, 43, 57,
76,101, and 134 u/m’. Validated LC/MS/MS assays were developed for
measuring total cytarabine, daunorubicin, Ara-U, and daunorubicinol.
WinNonlin (v5.2) was used for analysis of noncompartmental PK data.
Results. Both Ara-U and daunorubicinol were present in the plasma indi-
cating that encapsulation did not impair bioavailability. Cytarabine and
daunorubicin exhibited linear multiple-dose PK with mono-exponential
plasma elimination of both drugs and a very limited distribution phase.
The Cmax and AUC(0-tau) of cytarabine and daunorubicin were linear-
ly correlated with dose and there was evidence of accumulation
observed between Day 1 and Day 5 for some dose groups. Mean cytara-
bine:daunorubicin molar ratios for 24 hours following Day 1 and Day 5
administration of CPX-351 were generally very close to the intended
5:1 ratio (3.33-5.85 after Day 1 and 5.38-6.89 after Day 5). The Table 1
presents PK data at the MTD (101 u/m®). When compared to the litera-
ture, liposome encapsulation increased the daunorubicin exposure (~200
fold for Cmax and ~1200 fold for AUC) and multiplied the exposure to
cytarabine (up to 900 fold for AUC). Inter-patient variability was low.
Summary and Conclusions. Encapsulation of cytarabine and daunorubicin
using this methodology markedly increases and prolongs the systemic
exposure of the two drugs while maintaining their bioavailability. Plas-
ma elimination kinetics for both cytarabine and daunorubicin were pre-
dictable and dose independent. The ability of CPX-351 to deliver syner-
gistic cytarabine:daunorubicin ratios at high absolute concentrations for
extended times may underlie clinical efficacy observed in the Phase 1
study and support further evaluation of CPX-351 in ongoing Phase II tri-
als in untreated and relapsed acute myeloid leukemia.

Table 1.

Mean (SD) Cytarabine, Daunorubicin, Arabinofuranosyuracil, and
Daunorubicinel Pharmacokinetic Parameters on Day 5 Following
Intravenous Administration of 101u/m? CPX-351

over 90 minutes on Days 1, 3and 5

Analyte Crae | Tmex | AYC 00 | i | C,./Dose |AUC,,,, /Dose
(ng/mL) | (hr) [(ng*hr/mL)| (hr) | [(ng/mL) | [(ng*hr/mL)
f{ufm?) H{uim?)]
Cytarabine 64608 | 3.02 | 1851089 [ 36.9 | 640 18328
(23230) | (2.25) | (934523) |(24.5), (230) (9253)
Daunorubicin | 30185 | 1.87 | ©66640 | 25.2| 680 15014
(6198) | (0.74) | (209198) |(11.6)] (140) (4712)
Ara-U 2119 | 13.4 | 78411 . 21 776
(789) | (12) | (31709) | (7.81) (314)
Daunorubicinol | 180 217 7308 | 405 165
(103) | (15.6) | (4030) (2.31) (90.8)
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UTILIZING CELL-BASED SCREENING TO IDENTIFY NOVEL USES FOR
EXISTING DRUGS: INDUCING SPECIFIC APOPTOSIS OF B-CELL
LYMPHOCYTES

T. Bennett,' D. Primo,' L. Suarez,' S. Lago,' M. Matoses Osborne,'
C. Tudela,' E. Arroyo,' A. Espinosa,' W. Jackson,' A. Okun,” A. Orfao,’
]. Ballesteros'

"Vivia Biotech, MALAGA, Spain; *Etogen Scientificc SAN DIEGO, USA; *Uni-
versidad de Salamanca, SALANMIANCA, Spain

Background. We have developed a cell-based screening platform that
incorporates both automated sample preparation and automated evalu-
ation by flow cytometry, in conjunction with proprietary analytical soft-
ware and a database structure, that is geared for rapid data acquisition,
analysis and reporting of results. This platform, we call ExviTech, has
been used to screen a compound library comprised of 2,000 drugs
already approved for human use. Vivia’s research is based on this repro-
filing type of screening, searching for new indications for existing drugs.
Additionally, all screening is done directly on patient samples, either
peripheral blood or bone marrow, extracted from persons diagnosed
with haematological malignancies. The complete patient sample is dilut-
ed and plated, retaining the erythrocyte population and serum proteins,
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screening targets in an approximation of their biological context. Using
these patient samples, we have identified a series of related compounds
that induce apoptosis specifically in B-cell lymphocytes through a mech-
anism that appears to be fully independent of the known primary mode
of action for these drugs. Methods. Working in collaboration with four
hospitals in Spain, samples are extracted from patients diagnosed with
haematological malignancies, having first obtained informed consent.
The experimental assay is setup within 2-6 hours of obtaining the sam-
ple. The sample is diluted to achieve a leukemic cell concentration of
approximately 3,000 cells/pL, then 45 pL of the suspension is added to
each well of 96-well plates that contain the pharmacological agents (final
concentration of 30 pM). Sample extraction from the patients and the
experimental setup are all done under sterile conditions. The compound
plates are then incubated for 24 hours at 37°C with 5% CO2 for screen-
ing, and additionally for 48 and 72 hours in subsequent tests. After incu-
bation, the erythrocytes are lysed and Annexin V-FITC, monoclonal
antibodies anti-CD45-APC and anti-CD19-PE, are added to each well.
The plates are then transferred to an automated flow cytometry system
where the contents of each well is aspirated and analyzed by a CyAn
flow cytometer. Results and Conclusions. Analyzing primary screens from
over 60 patients, a series of three related compounds (Vivia007, Vivia008
and Vivia009) were consistently able induce apoptosis in patients with
B-cell lymphoproliferative disease, at levels equal to or greater than
known cytotoxic agents. Of these, Vivia007 is the most effective. Dose-
response analysis was done on 20 additional patients diagnosed with B-
cell chronic lymphocytic leukaemia (B-CLL) and Vivia007 displays an
average EC50 of 6.8 pM. The effect is specific to B-cell lymphocyte pop-
ulations, with only a minor level of apoptosis being induced in the T-
cell lymphocytes. Additionally, these compounds do not appear to be
effective in chronic myelomonocytic leukemia or in T-cell lymphopro-
liferative disease. The kinetics of the induction of apoptosis is faster for
the Vivia compounds than it is for Fludarabine, Cyclophosphamide or
Mitoxantrone, cytotoxics used in the treatment of B-CLL. These results
demonstrate the potential of the ExviTech technology platform as a suc-
cessful model for the systematic search of new uses for existing drugs,
with testing being done directly on patient samples.
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HUMAN MESENCHYMAL STROMAL CELLS DISPLAY SKEWED ADHE-
SION RECEPTOR USAGE FOR ARREST ON ENDOTHELIAL CELLS AND
TRANSENDOTHELIAL MIGRATION, FAVOURING E-SELECTIN, BETA1
INTEGRINS, AND A PLEIOTROPIC CHEMOKINE RESPONSE:
IMPLICATIONS FOR CELLULAR THERAPY WITH MSC

D. Henschler,' E. Deak,' E Ciuculescu,' M. Giesen,' N. Hartmann,’
E. Seifried

'Institute of Transfusion Medicine, FRANKFURT, Germany; *Laboratory for
Immunological and Molecular Cancer Research, LINICR, SALZBURG, Aus-
tria

Background. Mesenchymal Stromal Cells (MSCs) have been used in
various preclinical and clinical studies. In proof-of-concept experiments,
MSCs were found to suppress immune reactions such as Graft versus
Host Disease in children, to target the tumor microenvironment, and to
improve outcome in patients with severe sepsis. We have previously
shown that these fibroblast-type cells can roll on endothelial cells and
can co-ordinately extravasate into tissues (Blood 108:3938, 2006). How-
ever, the repertoire of adhesion receptors active on MSCs has not been
fully characterized. Aims.We asked which of the known key receptors
used by leukocytes to roll and arrest on endothelial cells, to polarize, and
to transmigrate across endothelial cells can be activated on MSCs under
conditions of shear stress. Methods. Human MSCs were isolated from
normal healthy donors and characterized using differentiation assays,
RT-PCR, flow cytometry, and in parallel plate flow chambers preloaded
with endothelial cells or recombinant adhesion ligands. Results. Of the
main selectin-type rolling receptors, MSCs did not or hardly express P-
selectin glycoprotein ligand (PSGL)-1, L-selectin and CD24, whereas
CD44 which encodes an E-selectin ligand was highly expressed. B1 inte-
grins were expressed by MSCs and comprised Very Late Antigens (VLA)-
4 and -5, whereas B2 integrins LFA-1 and Mac1 were present only in low
amounts. Chemokine receptors of the CCR and the CXCR families were
expressed both intracellularly and, at lower levels, on the cell surface of
MSCs. In shear stress assays, MSCs showed comparable frequencies of
rolling and arresting cells on activated endothelial cells as human CD34*
cells or blood lymphocytes. Function-blocking antibody experiments
and experiments on coated recombinant single ligands showed that E-
and also P-selectin were the main mediators of MSC rolling. In addition,
MSCs rolled on VLA-4. Arrest of MSCs was efficiently induced by co-
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coated chemokines, and was dependent on VLA-4 but not 32 integrins.
Once arrested, MSCs could transmigrate through endothelial cells.
Blockade of MSC arrest and of transmigration was seen after pretreat-
ment of MSCs with pertussis toxin, an inhibitor of G o subunits, and
NSC23766, a specific inhibitor of the small GTPase Rac, confirming
involvement of chemokine initiated G protein coupled receptor sig-
nalling in this response. We next dissected potential chemokine respons-
es and found that integrin-mediated MSC adhesion can be efficiently
elucidated through an array of individual chemokine receptors includ-
ing CCR 5 (used by neutrophils, monocytes), CCR6 and 7 (used by B-
and T-lymphocytes as lymph node entry receptors), CXCR4 (used by
many cell types) and CXCRS (B cell lymph node entry receptor). Sum-
mary and Conclusions. MSCs show a unique profile of adhesion receptor
usage when binding endothelial cells under shear stress. They roll and
arrest very similarly as hematopoietic cells, but show little response to
L-selectin and B 2 integrins. Moreover, they display a highly pleiotrop-
ic chemokine receptor usage. These data provide a basis for MSC graft
engineering by modulating expression and activation of homing recep-
tors.
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A NOVEL RECOMBINANT BISPECIFIC ANTIBODY TARGETING HM1.24
ON MULTIPLE MYELOMA

M. Peipp,' C. Ehlert,' M. Staudinger,' A. Muskulus,' C. Kellner,'
S. Mohseni Nodehi,' P. Glorius,' M. Dechant,' R. Burger,' J. Briinke,’
G.H. Fey,; M. Gramatzki,' R. Repp'

'Christian-Albrechts-University Kiel, KIEL; *Chair of Genetics, Friedrich
Alexander University Erlangen, ERLANGEN, Germany

Background. Multiple myeloma (MM) is a malignant plasma cell dis-
order that accounts for about 10% of all hematologic cancers. Although
continuous progress has been made by adding novel treatment modal-
ities (e.g. stem cell transplantation, proteasome inhibitors such as borte-
zomib, and IMiDs) to conventional chemotherapy regimes, for a sub-
stantial number of patients MM is still a fatal disease. Besides small mol-
ecule inhibitors that interfere with various signalling pathways, anti-
body-based therapeutic strategies are urgently needed. HM1.24 (CD317)
has been identified as a type II transmembrane protein that is preferen-
tially expressed on terminally differentiated B cells and its overexpres-
sion has been observed on malignant plasma cells. Although the HM1.24
antigen has been identified as a possible target for immunotherapy;, this
has not led to translation into the clinic yet. Besides target antigen selec-
tion, efficient recruitment of immune effector cells via activating Fc'gam-
ma' receptors is important for the anti-tumor activity of therapeutic
antibodies. Enhancing antibody-dependent cellular cytotoxicity (ADCC)
- the major effector mechanism triggered by conventional monoclonal
HM1.24-directed antibodies - may represent a promising strategy to
enhance the cytolytic potency of HM1.24-directed antibody therapy.
Aims. Here, we tested the hypothesis whether specific engagement of
FcyRIII by HM1.24-directed bispecific antibodies could further enhance
the major effector mechanism reported for HM1.24-directed IgG1 anti-
bodies. Methods. A novel bispecific scFv targeting HM1.24 on multiple
myeloma and Fc'gamma'RIII (CD16) on immune effector cells was gen-
erated. HM1.24xdsCD16 was expressed in 293T cells and purified by
two-step purification. Specific binding to HM1.24 and CD16 was ana-
lyzed by tow cytometry with antigen positive and negative cells. The
lytic capacity of the bispecific scFv was evaluated in ADCC experiments
(chromium-release assay) with mononuclear cells as effector cells and
different myeloma cell lines (RPMIB226; U266; JK6-L; INA-6) as well as
primary tumor cells from a patient with plasma cell leukemia as target
cells. Results. HM1.24xdsCD16 was successfully expressed and purified
to homogeneity. The bispecific scFv specifically bound to HM1.24
expressing myeloma cell lines and CD16 positive effector cells. In ADCC
experiments using human peripheral blood mononuclear cells as effec-
tors, HM1.24xdsCD16 mediated specific lysis of both myeloma cell
lines and primary patient-derived plasma cell leukemia cells. In these
experiments HM1.24xdsCD16 demonstrated superior activity in com-
parison to a humanized HM1.24 IgG1 antibody. Summary / Conclusions.
A single-chain bispecific antibody, HM1.24xdsCD16 was designed and
produced for targeting human myeloma cells and recruitment of Fc'gam-
ma'RIII-positive immune effector cells. In antibody-dependent cellular
cytotoxicity experiments HM1.24xdsCD16 demonstrated superior activ-
ity in comparison to a humanized HM1.24 IgG1 antibody. Thus,
HM1.24xdsCD16 bispecific molecules represent a novel tool for effi-
cient effector-cell mediated tumor lysis in multiple myeloma.
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D EPITOPE EVALUATION OF THE 25 RHESUS D SPECIFIC IGG1
ANTIBODIES IN ROZROLIMUPAB (SYMO001), THE FIRST
RECOMBINANT POLYCLONAL ANTIBODY PRODUCT

M. Wikén," A.M. Valentin Jensen,* P.S. Andersen,” W.A. Flegel®

'Biovitrum, STOCKHOLM, Sweden; *Symphogen, LYNGBY, Denmark;
*Institute for Transfusion Medicine University Hospital Ulm, ULM, Germany

Rozrolimupab is the first in class of recombinant polyclonal antibody
products and is in clinical development for the prevention of hemolytic
disease of the newborn by anti-D prophylaxis (ADP) and for the treat-
ment of Immune Thrombocytopenic Purpura (ITP). Rozrolimupab is
composed of 25 genetically unique IgG1 antibodies all specific for the
Rhesus D erythrocyte protein. The 25 Sym001 anti-D antibodies are
derived by phage display from the antibody repertoires of 8 female
human anti-RhD plasma donors, with high antibody titers against RhD,
enrolled in a Danish anti-RhD collection program. The antibodies of the
rozrolimupab composition have been selected to ensure that the final
product, apart from the complete RhD phenotype commonly expressed
in the human population (>99 %), also recognizes the rare Rhesus D vari-
ants DIII, DIV, DVI and DVII that account for <1% of the overall RhD+
population. The RhD epitope (epD) specificities of the individual
rozrolimupab antibodies have been determined following the principle
applied at the Paris 2001 workshop on epitope mapping of monoclonal
anti-D antibodies. The reactivity of the individual rozrolimupab antibod-
ies with an extensive panel (n=19) of genetically defined RhD erythro-
cyte variants, present in populations of different ethnic origin, was deter-
mined applying the low-ionic strength saline (LISS) indirect antiglobu-
lin test (IAT). The results show that 7 of the currently defined D epitopes
(epD1, epD2, epD3, epD4, epD5, epD6 and epD16, including several
subspecificities thereof) were recognized by 22 of the 25 antibodies.
Some of the epitopes were recognized by more than one of the antibod-
ies. The epitope specificities of the remaining 3 antibodies could not be
defined by this approach due to their broad reactivity profiles. The 7 epD
recognized are found to constitute epitopes present, in different combi-
nations, on all RhD variants of clinical importance in a situation of RhD
incompatibility between mother and foetus that may lead to isoimmu-
nisation of the mother. Thus, the selected polyclonal antibody compo-
sition of rozrolimupab would ensure adequate recognition of foetal ery-
throcytes with potential clinical impact, which is a basic requirement for
use in anti-D prophylaxis.
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IBRITUMOMAB TIUXETAN IN LYMPHOMA- A SINGLE CENTRE
EXPERIENCE FROM KUWAIT

P. Nair, A.l. Shemmari, H. Chokshi, S. Sajnani
Kuwait Cancer Control Centre, CALICUT, KERALA, India

Background. Ibritumomab is a murine monoclonal antibody, conjugat-
ed to tiuxetan that chelates yttrium or indium, and is directed against CD
20 molecules of B lymphocytes. Ibritumomab tiuxetan is FDA approved
for treatment of low grade lymphomas that have failed prior therapy:.
Emerging trials show promising results in indolent as well as aggressive
lymphomas, in both upfront and relapsed settings. Ain. To see the out-
come of radio-immunotherapy (ibritumomab tiuxetan) in lymphoma
patients. Methods. We treated 20 lymphoma patients from April 2005
until June 2008 with ibritumomab tiuxetan. Median age of the patients
was 62yrs. 14 cases were indolent and 6 cases were aggressive lym-
phomas. 3 patients received ibritumomab tiuxetan as part of first line
chemotherapy and the remaining 17, in relapsed setting. A bone marrow
examination was done in all patients before administration of the drug,
and those having bone marrow involvement of lymphoma or hypocel-
lular marrow were excluded. During administration the patients were
closely monitored for infusion related complications. Serial complete
blood counts were done on follow up. All patients were reevaluated
after 3 months by CT scan and gallium scan. They were periodically
reviewed in the out-patient clinic to look for long term complications.
Results. 12 patients achieved complete remission (60%) and 5 achieved
partial remission (25 %), constituting an ORR of 85%. 3 patients devel-
oped long standing myelosuppression (lasted more than 2 months), out
of which, 1 patient died due to related complications. 3 patients (15%)
developed treatment related acute leukemia. All the three patients who
developed leukemia had received ibritumomab tiuxetan in relapsed set-
ting and two of them had received radiotherapy to the pelvic area, as part
of the first line treatment. Mean time of development of leukemia from
the diagnosis of lymphoma was 6 years and from radio-immunothera-
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py was 2 years. Multiple cytogenetic aberrations were found in all the
three patients but, interestingly, chromosome 5 or 7 anomalies were not
found. Conclusions. Although ibritumomab tiuxetan produced high
response rate in lymphomas, high incidence of fatal complications, espe-
cially secondary leukemias is worrisome and warrants long term follow
up. Previous radiation exposure to pelvic area might be an additional risk
factor for the development of radio-immunotherapy induced secondary
leukemias.
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THE CXCR4 ANTAGONIST 4F-BENZOYL-TN14003 STIMULATES THE
EXIT OF HEMATOPIETIC CELLS AND THE REGENERATION OF THE
BONE MARROW FOLLOWING TRANSPLANTATION
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Background. Cytopenia represents a significant complication following
chemotherapy, irradiation prior to bone marrow (BM) transplantation or
as a therapy for cancer. The mechanisms that determine the pace of BM
recovery are not fully understood. Aim. Studying the role of CXCR4 in
the regeneration of the BM following chemotherapy or irradiation. Meth-
ods. The role of CXCR4 in the recovery of the bone marrow following
irradiation was tested using transplantation model and the role of CXCR4
in the recovery of the bone marrow following chemotherapy was done
using Cyclophosphamide model of cytopenia. The role of CXCR4 in the
proliferation and differentiation of hematopoietic progenitors and mature
cells was tested in vitro using BM stromal culture. In all experimental mod-
els the CXCR4 antagonist 4F-benzoyl-TN14003 (T-140) and AMD3100
were used to modify CXCR4 activity. Results. During the recovery phase
following chemotherapy or irradiation, the signals for retention of white
blood cells (WBC) within the BM increase significantly. This leads to a
delay in the release of WBC. The CXCR4 antagonist, known as T-140,
can induce mobilization of hematopoietic stem cells and progenitors
within a few hours post-treatment in a dose-dependent manner. Further-
more, T-140 can also increase the number of WBC in blood including
monocytes, B and T cells. T-140 was found to efficiently synergize with
G-CSF in its ability to mobilize WBC and progenitors including erythrob-
lasts. We found that by targeting the CXCR4 axis with T-140 the delay
in the release of WBC can be overcome. The delay in the WBC release
of WBC is also accompanied by suppression in the production of progen-
itor cells and mature cells by the BM stroma. Interestingly, in vivo admin-
istration of T-140 to mice transplanted with BM cells stimulates the pro-
duction of all types of progenitors and mature cells and increases the exit
of mature cells to the periphery. Moreover, addition of T-140 to i vitro
BM stromal cultures stimulates the production of mature cells and pro-
genitors from all lineages. Summary. The unique ability of the CXCR4
antagonist, T-140 to stimulate the production and exit of WBC cells may
be used as a novel therapeutic approach to overcome cytopenia associ-
ated with treatments for cancer and BM transplantation.
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DEXAMETHASONE AND DASATINIB INDUCE SYNERGISTIC INHIBITION
OF MAJOR T CELL EFFECTOR FUNCTIONS

R. Seggewiss, C. Dix, H. Einsele
University of Wiirzburg, WURZBURG, Germany

Background. In addition to their antitumor activity tyrosine kinase
inhibitors (TKIs) exert immuno-modulatory effects on T cells. We
(Weichsel et al. 2008) and others (Blake et al. 2008; Fei et al. 2008; Schade
et al. 2008) have shown that the multitargeting TKI dasatinib may lead
to a complete inhibition of T cell effector functions via the SRC kinases
LCK and FYN. Ajms. We investigated the impact of combining clinical-
ly relevant doses of dasatinib [1-100nM] with the immunosuppressant
dexamethasone [1-1000nM] on T cells. Methods. Purified human CD3*
cells from healthy blood donors were studied ex vivo. Functional out-
comes assessed included IL-2 production, CD69 upregulation, prolifer-
ation (CFSE dilution) and apoptosis/necrosis induction. EBV or CMV
antigen specific CD8" T cell proliferation were evaluated applying
tetramers. Results. Complete inhibition of proliferation and activation
occurred with dasatinib at 50 nM, whereas application of dexametha-
sone did not lead to complete inhibition even at 1000 nM. Dose-depend-
ent inhibition of OKT3-induced T cell activation and proliferation was
observed with the combination of dasatinib and dexamethasone.

haematologica | 2009; 94(s2) | 69



14" Congress of the European Hematology Association

Strongest synergistic inhibitory effects of the drug combination were
observed for OKT3-induced cytotoxic CD8* T cell proliferation
(mean+SEM given: OKT3 induced 63+5% proliferating T cells after 4
days, OKT3 + 10nM dexamethasone 44+5%, OKT3 + 10nM dasatinib
39+10%, OKT3 + combination 16+4%; n=>5; p<0.05). A significant inhi-
bition of OKT3 induced CD69 up-regulation was demonstrated with the
combination but not for dexamethasone alone (n=5). Our previously
published data on dasatinib alone showed inhibition of OKT3-induced
up-regulation of CD69 expression, and this was potentiated in combi-
nation with dexamethasone. The pre-treatment time did not influence
the dexamethasone effect except for increased reduction of IL-2 pro-
duction after 24h vs. 1h pre-incubation. Overall, helper CD4" T cells
were more sensitive to the inhibitory effects of the drug combination
regarding activation and proliferation than cytotoxic CD8" T cells. Of
note, synergistic effects occurred primarily in the different memory CD4
and CD8 subsets but not in naive T cells (e.g. for CD8"*CD45RO*CD27*
memory T cells mean+SEM given: OKT3 92+1%, OKT3 + 100nM dex-
amethasone 77+2%, OKT3 + 10nM dasatinib 69+15%), and OKT3 +
combination 27+11%; n=5; p<0.05). IL-2 production in purified T cells
was significantly reduced (p<0.05) in a dose dependent nature for both
dasatinib and dexamethasone compared to the OKT3-stimulated con-
dition, either alone or in combination (n=>5). Similarly, activation induced
cell death (AICD) was significant reduced when the two drugs were
combined, whereas no synergistic effects were observed regarding
necrosis inhibition (n=5; p<0.05). In contrast, initial results suggested
that dexamethasone did not inhibit clinically relevant EBV or CMV anti-
gen specific CD8" memory T cells proliferation when used alone and did
not show synergistic effects with dasatinib (n=3). This may be due to a
reduced sensitivity of the specific viral memory subset composition
towards dexamethasone. Summary and conclusion. With an indication
that each drug, when combined, could be used at reduced dose, this
research may pave the way for synergistic uses of TKIs and glucocorti-
costeroids in graft versus host disease or autoimmune diseases poten-
tially without increasing the risk of infections.
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EX VIVO ACTIVITY OF SGI-1776, A POTENT SMALL MOLECULE PIM
KINASE INHIBITOR, IN PRIMARY HUMAN LEUKEMIA AND LYMPHOMA
CELLS

P. Taverna,' G. Berk,” S. Kanekal,” D. Bearss’
"'SuperGen, DUBLIN, CA; *SuperGen Inc., DUBLIN, CA, USA

Background. The serine-threonine kinases Pim-1, Pim-2 and Pim-3 are
downstream effectors and potent inhibitors of apoptosis involved in
various signaling pathways. Pim-1 and Pim-2 are commonly over-
expressed in hematological malignancies, while Pim-3 is over-expressed
in many tumors of epithelial origin. Pim-1 over-expression has been also
associated with a poor prognosis in mantle cell lymphoma. SGI-1776 is
a novel small molecule identified through our proprietary CLIMB'
process and characterized to be a selective pan-Pim kinase inhibitor (6.7
nM, 69 nM and 363 nM biochemical IC50s for Pim-1, Pim-3 and Pim-2,
respectively) with potent effects on cellular signaling pathways and can-
cer cell proliferation in vitro and in vivo. SGI-1776 is entering into phase
1 clinical studies in patients with relapsed and refractory non-Hodgkin’s
lymphoma, as well as patients with relapsed/refractory leukemias. Asms.
Evaluate the sensitivity to different concentrations of SGI-1776 on fresh
or viably preserved cancer cells from 3 Acute Lymphocytic Leukemia
(ALL), 5 Acute Myeloid Leukemia (AML) , 5 Chronic Myeloid Leukemia
(CML) and 5 non-Hodgkin’s Lymphoma (NHL) patients. By Immunobhis-
tochemistry (IHC), the expression of Pim kinases in formalin-fixed,
paraffin embedded (FFPE) human leukemia and lymphoma samples
were evaluated. Methods. De-identified clinical specimens were obtained
by Mosaic Laboratories (Lake Forest, CA) in accordance with an IRB-
approved protocol. Drug sensitivity was evaluated by incubating cells
for 96 hours at 37°C in the presence of different concentrations of SGI-
1776 (range, 0.005-2 pM) and assessed by a differential staining cytotox-
icity (DiSC) assay. ALL and AML cells were also incubated with vin-
cristine (VCR), NHL cells with 4-hydroperoxycyclophosphamide (4HC)
and CML cells with imatinib. Results. Viability of 14 specimens (out of
18 tested) was affected by SGI-1776. Overall, the IC50 for NHL samples
was the most sensitive to SGI-1776 (0.43 uM), followed by CML (0.6
pM), AML (0.92 pM) and ALL (1.51 pM). Specifically, the effects of SGI-
1776 was further characterized by a low or sub-pM IC50 in MDR-1 ALL
(2.01 pM), FLT-3 mutated AML (4.15 pM) and 4 BCR-ABL t(9;22) CML
(range, 0.39-0.66 pM) specimens. In NHL, 2 uM of SGI-1776 was signif-
icantly more active than 4HC at all concentrations tested (up to 50 pM);
SGI-1776 also demonstrated a lower IC50 than Imatinib in 4 of the 5
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CML specimens and this difference was significant at the equimolar
concentration of 2 pM. The highest expression of Pim-1,-2 and -3 was
observed in NHL cells consistently with their sensitivity to drug effects.
CML cells displayed a relatively low expression of the 3 Pim kinases
with the exception of Pim-3. Conclusions. The pan-Pim kinase inhibitor
SGI-1776 potently reduces ex-vivo survival of primary human leukemia
and lymphoma cells and retains its activity in cells otherwise resistant
to standard chemotherapy. Pim kinases expression is evident in these pri-
mary cells and, in NHL, may correlate with sensitivity to SGI-1776.
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IN VITRO ANALYSIS OF NOVEL ANTI-CD20 ANTIBODY GA101 AND
RITUXIMAB IN MANTLE CELL LYMPHOMA

D. Heinrich, K. Decheva, M. Weinkauf, G. Hutter, Y. Zimmermann,
T. Weiglein, W. Hiddemann, M. Dreyling

Department of Medicine 111, University Hospital Munich - Campus Grof3—
hadern, MUNICH, Germany

Background. Mantle cell lymphoma (MCL) is an aggressive B-cell non-
Hodgkin-lymphoma characterized by a poor prognosis with a median
survival of 3 years. The type I monoclonal antibody Rituximab has
shown a marked anti-proliterative effect in MCL and achieves increased
response rates in combination with chemotherapy. The new third gen-
eration, glycoengineered type Il IgG1 anti-CD20 monoclonal antibody
GA101 is considered having enhanced antibody dependent cellular cyto-
toxicity (ADCC) and superior caspase-independent cell death induction
by targeting a type II epitope on CD20. Aims. In this study GA101 was
analyzed for its anti-proliferative effects on a panel of MCL cell lines
both as single agent and in combination therapies in direct comparison
to Rituximab. Methods. Using an established panel of MCL cell lines
(Rec-1, HBL-2, Jeko-1, Granta-519, JVM-2 and Z-138) we determined the
effect of GA101 alone as well as in combination with Rituximab on cell
proliferation and viability. MCL cells were treated with GA101 at con-
centrations of 1,25-20 mg/mL and Rituximab. Cell viability was ana-
lyzed by trypan-blue exclusion tests at Oh, 24h, 48h and 72h. The pan-
el of MCL cell lines was treated with GA101 and Rituximab each at 10
mg/mL to determine potential synergism of antibody combinations.
Accordingly, fractional product was calculated: synergism > 0.1; antag-
onism < -0,1. Results. After monotherapy with GA101 (1 mg/mL), Gran-
ta-519 and Rec-1 showed the highest sensitivity (65-75% cell reduction
in Granta-519 and 25-30% in Rec-1). Intermediate results were achieved
for Z-138, HBL-2, Jeko-1 and JVM-2 (15-20%). Rituximab mono-expo-
sure at 12,5 mg/mL showed a 25% reduction of cell count in Granta-519,
20% in HBL-2 and < 5% in Rec-1, Jeko-1 and Z-138. Combination exper-
iments suggested the competitive binding of the two antibodies. Con-
clusions. Even at a >10-fold lower concentration, GA101 demonstrates
higher efficacy in MCL cell lines compared to Rituximab. Combination
experiments suggested the competitive binding of the two antibodies.
In addition, further experiments suggested an additive effect of GA101
in combination with various cytostatic compounds.
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EFFECTS OF THE PI3 KINASE/MTOR INHIBITOR NVP-BEZ235 ON
GROWTH AND IGE-DEPENDENT MEDIATOR RELEASE IN HUMAN
BASOPHILS AND MAST CELLS

K. Blatt
Medical University of Vienna, Austria, VIENNA, Austria

Growth and function of human basophils (BA) and mast cells (MC)
are triggered by various cytokines and other ligands, and a complex net-
work of signal transduction pathways. In allergic reactions, cross-link-
ing of high affinity IgE-binding sites leads to activation and mediator
secretion. In MC, the KIT ligand stem cell factor (SCF) promotes IgE-
dependent mediator secretion. In mastocytosis, the SCF receptor KIT is
mutated at codon 816 and expressed as a constitutively activated target
in neoplastic MC. Recent data suggest that IgE-receptor downstream
signalling molecules and KIT downstream signalling molecules represent
potential therapeutic targets. The phosphoinositide 3-kinase (PI3 kinase)
is a key signalling molecule in IgE receptor-dependent activation and
KIT D816V-dependent activation in MC and has been implicated in
growth and survival of normal and neoplastic cells. In the present study,
we examined the effects of the dual PI3 kinase/mTOR inhibitor NVP-
BEZ235 (Novartis, Basel, Switzerland) on IgE-dependent mediator
release in human BA and cultured cord blood cell-derived MC as well
as on growth of neoplastic BA (KU812) and neoplastic MC (HMC-1). We
found that NVP-BEZ235 inhibits IgE-dependent histamine release in BA



in healthy individuals in a dose-dependent manner (ICs 0.5-1 pM). In
addition, NVB-BEZ235 inhibited anti-IgE-induced upregulation of CD63
and CD203c on the surface of BA, although responses were not seen
with both CD molecules in all donors. In cultured MC, NVP-BEZ235
decreased IgE-dependent upregulation of surface CD63 as well as the
release of B-hexosaminidase, but did not block upregulation of CD203c.
Moreover, as assessed by 3H-thymidine uptake, NVP-BEZ235 was found
to inhibit the growth of the BA leukemia cell line KU812 (IC=: 0.01-0.05
M) and the KIT D816V+ MC leukemia cell line HMC-1 (IC50: 0.005-
0.01 pM). Apoptosis-inducing effects of NVP-BEZ235 were examined by
light microscopy and AnnexinV-staining and were also observed in both
cell lines, although the concentrations required to induce clear effects
were substantially higher compared to effects on proliferation (effective
range: >0.5 pM). In summary, NVP-BEZ235 inhibits spontaneous growth
of neoplastic BA and MC as well as IgE-dependent activation and medi-
ator secretion in normal mature BA and MC. Whether these effects of
NVP-BEZ235 have clinical implications remains at present unknown.
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EFFECT OF THE NON-PEPTIDE THROMBOPOIETIN RECEPTOR AGONIST
ELTROMBOPAG (PROMACTA® /REVOLADETM) ON BONE MARROW
CELLS FROM PATIENTS WITH ACUTE MYELOID LEUKEMIA AND
MYELODYSPLASTIC SYNDROMES

B. Will,' ].P. Luciano,! M. Kawahara,' C. Erickson-Miller,*> A. Verma,'
M. Aivado,? U. Steidl!

'Albert Einstein College of Medicine, NEW YORK; *Glaxo Smith Kline, COL-
LEGEVILLE, USA

Disease-related or chemotherapy-induced thrombocytopenia is a fre-
quent symptom and clinical challenge in patients with myelodysplastic
syndromes (MDS) or acute myeloid leukemia (AML). Recently, the nov-
el non-peptide Thrombopoietin receptor agonist Eltrombopag (Promac-
ta®/ Revolade™) was approved for treatment of patients with chronic
idiopathic thrombocytopenic purpura (ITP) in the US. Eltrombopag has
been shown to effectively elevate platelet numbers and to reduce throm-
bocytopenia-related complications. Therefore, Eltrombopag might be a
new option to treat thrombocytopenia in patients with MDS or AML,
provided that it does not stimulate malignant hematopoiesis in these
diseases. We therefore studied the effects of Eltrombopag on bone mar-
row mononuclear cells (BM-MNC) of patients with AML and MDS.
BM-MNC of 10 patients with AML/MDS (5 AML, 3 AML with previ-
ous history of MDS, 2 MDS (RAEB-II) and 5 healthy controls were
exposed to different concentrations of Eltrombopag (0.1-30 ug/mL). We
assessed cell growth, colony formation (suspension culture, colony-form-
ing assays), proliferation (Bromodeoxyuridine (BrdU) incorporation
assays), apoptosis (Annexin-V assays), and differentiation (cytomorphol-
ogy, FACS analysis of differentiation markers). Long-term malignant self-
renewal was tested i vitro by serial replating assays in semi-solid methyl-
cellulose medium. Eltrombopag effectively stimulated megakaryocytic
colony formation of BM-MNC in semisolid methylcellulose assays,
resulting in 80% increased colony numbers (compared to 100 ng/mL
TPO as a positive control [100%]) at concentrations of 1-3 ug/mL. A
preferential effect on early megakaryocyte-erythrocyte progenitors
(MEP) and immature megakaryocytic (Mk) progenitors was seen, while
more mature MK progenitors were less affected. In contrast, malignant
BM-MNC of patients with AML/MDS did not show increased prolifer-
ation, neither in suspension culture, nor in methylcellulose assays at any
of the examined concentrations of Eltrombopag. In fact, while cell num-
bers of two patients were unchanged we observed a decrease of num-
bers of malignant cells in 8 of 10 patients after two weeks Eltrombopag
treatment. However, due to interindividual variation, this inhibition
(mean: 56 %, SD: 28%, at 3 ug/mL Eltrombopag) was statistically not sig-
nificant. In line with these observations we could not detect increased
proliferation utilizing BrdU incorporation assays, nor significantly
decreased apoptosis (Annexin-V assays) in the malignant cells of any of
the patients upon Eltrombopag treatment. We neither found evidence for
an increase of more immature cells or blasts when we examined cells
morphologically and by FACS for surface marker expression (CD34,
CD33). Utilizing serial replating assays at a concentration of 3 ug/mL
Eltrombopag, we did not observe long-term malignant self-renewal of
AML/MDS BM-MNC in any of the samples (4 replatings). in vivo stud-
ies of the effect of Eltrombopag on AML/MDS BM-MNC in a murine
xenotransplantation model (NOD-SCID IL2Rgamma null) are currently
ongoing. In conclusion, utilizing a variety of assays, we did not find any
evidence that Eltrombopag stimulates malignant growth from BM-MNC
from patients with AML/MDS. These results provide a preclinical ration-
ale for the use of Eltrombopag in future clinical trials in AML/MDS.

Berlin, Germany, June 4 — 7, 2009
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FETAL HEMOGLOBIN MODULATION BY NOVEL ALKYLATING AGENTS IN
HUMAN ERYTHROID CELLS; SYNERGISTIC EFFECTS WITH ESTAB-
LISHED HBF-INDUCING AGENTS

I. Chiotoglou,' M. Samara,' G. Paterakis,” S. Likousi,' Z. ITakovidou,®
E. Mioglou,” D. Mourelatos,® I. Marinou,' P. Liakos,' P. Kollia*

'University of Thessaly, LARISSA; *G. Gennimatas Hospital, ATHENS; *Aris-
totelion University, THESSALONIKI; “National and Kapodistrian University of
Athens, ATHENS, Greece

Pharmacological induction of fetal hemoglobin (HbF) is beneficial for
some patients with B-thalassemia and ameliorates the severity of pain
episodes in sickle-cell anemia, mainly by hydroxyurea (HU). However,
refractoriness or poor response of some patients treated with HU trig-
gered research for other drugs. In the present study, we evaluated the
effects of novel steroidal alkylating agents EA80(0.1-1 pM), XK4(0.1-30
uM) and CS-211(0.1-30 uM) alone or in combination with HU, hemin
(HE) and butyric acid (BU) on HbF induction in CD34- cell cultures from
normal donors. HbF cells were determined by Flow-cytometry. o/B/y-
globin mRNA transcripts were evaluated by Real-Time RT-PCR. Contin-
uous exposure of CD34" to EA80 had a dose(up to 0.4 uM)- and time-
dependent effect on cell number (measured by trypan blue) and on gam-
ma-globin mRNA level; EA80(0.4 uM) caused a time-dependent increase
in y-globin mRNA (1-3 days:1.5 to 2.0-fold) as well as 1.5- and 2.4-fold
increase in benzidine-positive and HbF-cells, respectively. The addition
of HU, HE and BU combined with EA80 in CD34" cell cultures led to a
1.3, 3.0 and 2.0-fold increase in cell number at day 3, respectively. Fur-
thermore, the combination of EA80 with either HU or HE was accom-
panied by an increase in y-mRNA content (2.5 and 3.0-fold, respective-
ly), whereas the addition of BU in combination with EA80 caused the
predominant increase in y-mRNA levels (5.0-fold at day 3); the addition
of HE and BU increased HbF-cell number (3.0 and 2.0-fold, respective-
ly). XK4 at any concentration and duration proved toxic. The third drug,
CS-211, had a dose(up to 5 uM)- and time-dependent effect on cell num-
ber and y-globin mRNA transcripts (highest effect at day 3, 8.8-fold at 5
uM). The addition of HU, HE and BU together with CS-211(5 uM) led
to a 2.9, 3.7 and 2.9-fold increase in cell number at day 3, respectively.
The combination of HU and CS-211 caused a 3.2-fold increase in y-
mRNA transcripts, whereas CS-211 combined with BU resulted in 3.0-
fold decrease in the yymRNA levels. In the contrary, the combined effect
of HE and CS-211 led to an extraordinary-(13.3-fold)-increase in y-mRNA
content and a 4.2-fold increase in HbF-cells. The level of both adult glo-
bin mRNAs was not affected by any of the tested drugs. The simultane-
ous addition of EA80 and CS-211(5 and 10 uM) in the CD34" cell cul-
tures showed their synergistic effect in cell proliferation. As for their
effect in y-mRNA levels, it arises that CS-211(5 uM) enhances EA80
effect in increasing y-mRNA transcription, whereas CS-211(10 pM) has
a more synergistic effect with EA80 promoting y-mRNA in quite high-
er levels; this is support by the high number of HbF-cells. Our findings
suggest that the beneficial effect of EA80 and CS-211 might be threefold:
iincreasing cell number and Hb-F cells ii)affecting preferentially the rate
of transcription of y-globin mRNA, iii)acting synergistically with HE,
HU and BU, most likely through transcriptional and posttranscriptional
mechanisms. These results indicate that novel alkylating agents EA80
and CS-211, either alone or in combination with other HbF-augmenting
drugs, might provide a potentially useful treatment for patients with -
hemoglobinopathies with poor or no response to established Hb-F induc-
ing agents.
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LENALIDOMIDE IN ELDERLY PATIENTS WITH MANTLE CELL
LYMPHOMA

A. Tempescul, ].C. Ianotto, G. Guillerm, C. Berthou
University Hospital Brest, BREST, France

Background. Mantle cell lymphoma (MCL) is an aggressive non-
Hodgkin’s lymphoma characterized by a low response rate and a short
progression-free survival (PFS) after conventional therapy. In refractory
or relapsed MCL, and for elderly patients, non-eligible for intensive treat-
ments, the prognosis is even worsen. Several novel therapeutic approach-
es have been proposed, including monoclonal antibodies, radioim-
munotherapy, proteasome inhibitors, m-TOR inhibitors and
immunomodulatory drugs (Thalidomide and Lenalidomide). It has been
recognized that stromal cells provide important stimuli for the survival
of malignant B-cells. Immunomodulatory drugs interact with the
microenvironment, altering cytokines secretion and expression of adhe-
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sion molecules, which can result in apoptosis of malignant B-cells.
Aims.The aim of this study was to evaluate the efficacy and the adverse
events of Lenalidomide, as treatment of mantle cell lymphoma within
elderly patients, non-eligible for intensive treatments. Methods. Seven
patients, with median age of 78 years (72-86 years), non-eligible for
intensive chemotherapies, were treated with Lenalidomide. It was
administrated, as single agent in 5 patients, associated with Dexametha-
sone or Rituximab in one patient each. Five of seven patients were in
relapsed disease and two were in first line of treatment. We evaluated
the response to Lenalidomide, the time to response and the presence of
adverse events. Results. All seven patients presented a response to the
treatment with Lenalidomide. We obtained one complete remission
(CR), one unconfirmed complete remission (uCR) and five partial remis-
sions (PR), with two minor responses. The median time to response
was 5 months (1-12 months). The tolerance of the treatment was good.
We noticed moderate hematological toxicity, essentially neutropenia
and thrombopenia. Only two patients, with partial remission, present-
ed an evolution of the lymphoma. Conclusions. MCL represents a distinct
clinico-pathologic entity among the non-Hodgkin’s lymphomas, charac-
terized by a short PES. For the elderly patients, non-eligible for intensive
treatments, Lenalidomide as a single agent, or in combination with Rit-
uximab or Dexamethasone, proves to be an important therapeutically
agent. We obtained one complete remission, one uCR and 3 partial
remissions and two minor responses. The tolerance of the treatment
was good, with only moderate hematological toxicity.
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BINDING OF THE RECOMBINANT POLYCLONAL ANTI-D PRODUCT
ROZROLIMUPAB (SYMO001) AND PLASMA DERIVED ANTI-D TO RHD
VARIANTS

M. Wikén," A.M. Valentin Jensen,” P.S. Andersen,” W.A. Flegel’

'Biovitrum, STOCKHOLM, Sweden; *Symphogen, LYNGBY, Denmark;
*Institute for Transfusion Medicine University Hospital Ulm, ULM, Germany

Rozrolimupab is the first in a new class of recombinant polyclonal
antibody products and is under clinical development for the prevention
of hemolytic disease of the newborn by anti-D prophylaxis (ADP) and
for the treatment of Immune Thrombocytopenic Purpura (ITP).
Rozrolimupab is composed of 25 genetically unique IgG1 antibodies all
specific for the Rhesus D erythrocyte protein and derived by phage dis-
play from the antibody repertoires of 8 female human anti-RhD plasma
donors enrolled in a Danish anti-RhD collection program. The 25 anti-
bodies have been selected with the aim to obtain a recombinant anti-D
product that mimics the D-specific polyclonal antibody repertoire of
the plasma derived anti-D products but with the advantage of being
devoid of antibodies irrelevant for the believed mechanism of action of
anti-D products in ADP and ITP. Also, a recombinant product does not
carry the risk of transmission of blood borne pathogens and can be pro-
duced independent of plasma donor availability. The individual anti-
bodies in rozrolimupab have been shown to collectively recognize a
broad panel of RhD variants present in populations of different ethnic
origin and that may be of clinical importance in ADP. In order to con-
firm that this polyclonality has been adequately maintained in the final
product, the binding of 7 batches of rozrolimupab to a similar panel of
genetically defined RhD erythrocyte variants was analyzed and com-
pared to that of two marketed plasma derived products. For this purpose
the low-ionic strength saline (LISS) indirect antiglobulin test (IAT) was
applied with the approach to give an estimate of titers of antibodies
needed in order to induce agglutination with an exhaustive panel of D
variants including 3 weak D types, DIV, DV, 3 DVI types, DVII, DFR,
ROHar, DOL, DBT and DHM.i. Also the binding under more physiolog-
ical buffer conditions, mimicking the in vivo situation, to 4 RhD variants
(DIII, DIV, DVI and DVII) was compared applying flow cytometry. The
results show that polyclonality is maintained in rozrolimupab in a repro-
ducible manner and that rozrolimupab and two commercially available
plasma derived products are comparable in terms of binding to RhD
variants when tested both at non-physiological and physiological buffer
conditions. Thus, in regards to the anti-D antibody repertoire and cov-
erage of RhD variants rozrolimupab constitutes a potential alternative
to plasma derived anti-D in prevention of hemolytic disease of the new-
born and treatment of ITP.
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CD200, A CELL SURFACE PROTEIN WITH IMMUNOREGULATORY
FUNCTION, IS A NEW POTENTIAL TARGET FOR HEMATOLOGIC
MALIGNANCIES IMMUNOTHERAPY

L. Brunetti, E. Abate, M. Gorrese, M. Raia, C. Pascariello, A. Gravetti,
G. Scalia, L. Del Vecchio

Ceinge Institute, NAPLES, Italy

Background. CD200 is a transmembrane glycoprotein with
immunoregulatory function expressed on several tissues in rats and
humans. Through its interaction with CD200 receptor, CD200 seems to
switch cytokine production from a TH1 to a TH2 pattern, thus reduc-
ing T-cell mediated cytotoxic response and promoting tumor escape and
growth. CD200 is also a target for a novel blocking humanized mono-
clonal antibody (Anti-CD200 MADb) and interesting results have been
obtained in i vivo assays testing Anti-CD200 MAb with CD200 posi-
tive Burkitt lymphoma cell lines. Expression of CD200 has been already
described in chronic lymphocytic leukemia/small lymphocyte lym-
phoma (CLL/SLL) and CD200 positivity is known as an unfavorable
prognostic factor in multiple myeloma (MM) and in acute myeloid
leukemia (AML). Aim. Starting from this data we performed a compre-
hensive cytometric study on a large number of hematologic neoplasms
to identify specific diseases in witch Anti-CD200 MAb could be consid-
ered as a therapeutic option and to explore the possibility to use CD200
as a diagnostic tool in clinical cytometry. Methods. Between February
2007 and December 2008, using six-color flow cytometry, we analyzed
CD200 expression in 269 samples: 185 bone marrow aspirates (BM), 58
peripheral blood specimens (PB) and 26 fine needle aspiration cytology
samples (FNAC). 160 were lymphoproliferative disorders, 21 MM, 20
myelodysplastic syndromes (MDS) and 68 acute leukemias. CD200
expression was evaluated by using CD200-PE-conjugated antibody.
CD200 positivity was assigned to every single case when CD200 mean
fluorescence intensity (MFI) was higher then 256 arbitrary units, a chan-
nel close to the cut-off point between positive and negative cells, in our
experience. Results. All results concerning our analysis are showed in the

Table 1.

Table 1.

Disease | N | Positive | PPC PPC MFI MFI1

N (%) |(mean)| (25-75° |(median) (25°-75°

percentile) percentile)

AML 50 | 29(58) 329 4-51 280 134-591
APL 4 0(0 17 13 35 11-126
'MDS 20| 13(65) | 283 2-44 458 140-1003
AHL 5 4(80) 60.2 27-87 420 238-1194
ALL 9| 8(g8) | 84