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Words of welcome

On behalf of the Scientific Program Committee, we would like to welcome you to Vienna and to the
12th Congress of the European Hematology Association. We have put together an exciting programme
with, we hope, an interesting balance of clinical and scientific topics ranging across the haematology dis-
ciplines. We invite you to participate in as many of the high quality Education Hematology-in-Focus
Science-in-Progress and Plenary sessions as you can and to join in the challenging Lunch Debates and
Clinical Trial Updates. We also have a number of highly expert 'Meet-the-Expert' sessions and encourage
you to register early to grasp the opportunity to exchange information in a very informal and friendly
atmosphere. As a new feature this year we have organized a Molecular Hematopoiesis Workshop on
Friday June 8th. This will present cutting edge science in a new and exciting way and we hope to partic-
ularly attract scientists and young haematologists interested in a scientific career- please come along !

From the record number of abstracts we have also put together an interesting programme of simultane-
ous oral sessions and poster sessions. The 6 best abstracts will be presented during the Presidential
Symposium. This year's joint EHA-ASH Symposium will take place on Saturday, June 9th and will address
the very challenging and controversial topic of stem cell banking which is increasingly an issue in the lives
of many haematologists- experts from the US (David Scadden) and Europe (Wim Fibbe) will provide stim-
ulating and informative insight into practice on both sides of the Atlantic. A number of meetings of EHA
Scientific Working Groups will be held on Thursday evening, which we hope will be of interest to many
of you.

In addition, 26 Satellite Symposia will run on Super Thursday, covering the State-of-the-Art in experi-
mental and clinical haematology. The Joint Symposium of the European School of Hematology (ESH) and
EHA will again take place on Friday.

We would also like to welcome you to the Opening Ceremony which will take place on Friday, June
8th, directly followed by the presentation of the José Carreras Lecture by Professor Rogier Bertina. In the
same session, the winners of the EHA-José Carreras Young Investigators Fellowship and the additional
EHA Fellowships will be presented.

The congress program is accredited for continuing medical education (CME) by the EHA-CME System.
The scientific program of the 12th Congress of the EHA has also been reviewed and approved for accred-
itation by the American Medical Association (AMA).

From a social point of view, we have the privilege to be here in Vienna with its rich historical and cul-
tural attractions. On behalf of the EHA Board and the Scientific Program Committee of the 12th Congress:
we are pleased to welcome you to this beautiful city and hope that this top hematology congress in
Europe will provide you with fruitful and enjoyable interactions with your peers and induce new creative
ideas for your work!

Irene Roberts Heinz Ludwig
Chair Scientific Program Committee Congress President
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0001

IDENTIFICATION OF PML AS NOVEL PAX5 FUSION PARTNER GENE IN CHILDHOOD ACUTE
LYMPHOBLASTIC LEUKEMIA

K. Nebral,' R. Siebert,* M. Konig,"' O.A. Haas,® S. Strehl*

'CCRI, Children's Cancer Research Inst., VIENNA, Austria; *Institute of Human
Genetics, KIEL, Germany; *St. Anna Children's Hospital, VIENNA, Austria

Background. PAX5 encodes the B-cell lineage specific activator protein
(BSAP) and is required for B-cell development and lineage maintenance.
Pax5 fulfills a dual role by activating B-cell specific genes and simultane-
ously repressing lineage-inappropriate genes. In acute lymphoblastic
leukemia (ALL) PAXS is fused to ETV6 with a dic(9;12)(p13;p13) and is
juxtaposed to the IGH locus in B-cell non-Hodgkin's-Lymphoma with
t(9;14)(p13;q32). Recently, it has been shown that PAX5 can also fuse to
FOXP1 (3p13), ZNF521 (18q11), and to ELN (7q11). Aims and Methods.
In order to determine the overall incidence of PAX5 rearrangements in
childhood ALL dual-color split-apart FISH assays using BAC clones flank-
ing the PAX5 gene as well as PAXS exon-specific cosmid probes were
used. Novel fusion partner genes were identified by narrowing down the
breakpoints on the respective partner chromosomes utilizing a panel of
locus-specific FISH probes, and the presence of specific fusion genes was
verified by RT-PCR. Results. In a retrospective study, 332 patients enrolled
in the Austrian ALL-BEM 2000 study were screened for PAX5 rearrange-
ments. Three patients showed a separation of the PAX5 FISH probes and
3 showed PAX5-3' deletions indicating PAXS rearrangements. One of
these cases has been previously identified as dic(9;12)(p13;q13)/PAX5-
ETV6 positive, a fusion associated with a PAX5-3' deletion. In one
patient cytogenetics revealed a 46,XX,add(9)(p13) and a separation of the
PAXS5 probes was observed. Subsequent 24-color FISH revealed a t(9;15),
and the breakpoint was narrowed down to 15q24 by chromosome walk-
ing with appropriate FISH probes. Hybridization with a PML-specific
probe resulted in a split signal providing compelling evidence that PAX5
was fused to PML. In a second case of childhood ALL (not included in
the ALL-BEM 2000 series) a similar aberration, namely a t(9;15)(p21;q25)
was detected. In both patients fusion gene-specific RT-PCR detected a
chimeric PAX5-PML transcript and sequence analyses identified the same
in-frame fusions between PAX5 exon 6 and PML exon 2. PAX5 consists
of an N-terminal paired DNA-binding domain and a C-terminal proline-
serine-threonine-rich region that harbors a transactivation domain. In
the central region an octapeptide capable of recruiting corepressors and
a partial homeodomain functioning as a protein-protein interaction motif
are presented. PML is fused to RARA in the t(15;17)(q22;q12) in acute
promyelocytic leukemia and is implicated in various cellular mecha-
nisms. The PML protein consists of a really interesting new gene (RING)
domain, followedp by two zinc fingers (B Boxes), and a a-helical coiled-
coil motif mediating protein-protein interaction. The putative chimeric
PAX5-PML protein fuses the paired domain, the octapeptide and the
partial homeodomain of PAX5 to almost the entire PML protein lacking
only the 5' proline-rich region. Conclusions. Out of the 332 patients, three
(0,9%) showed a PAX5 rearrangement including one with a PAX5-PML
fusion, and two with yet unknown PAX5 partners. In addition, three
(0,9%) displayed a PAX5-3' deletion, indicating fusion to a partner gene,
among these one PAX5-ETV6 positive case. Although the incidence of
PAXS5 rearrangements seems rather low, the emerging variety of PAX5
fusion partners nevertheless underlines its important role in leukemoge-
nesis.

0002

ANALYSIS OF T(9;22) BREAKPOINTS INDICATES THAT P210 AND P190 BCR-ABL ARE
FORMED BY DISTINCT MECHANISMS

J. Score,! MJ. Calasanz,” E Pane,® O. Ottmann,* EH. Grand,'
N.C.P. Cross!

"Wessex Regional Genetics Laboratory, SALISBURY, United Kingdom; *Univer-
sity of Navarra, PANMPLONA, Spain; *Cardarelli Hospital, NAPLES, Italy;
“Johann Wolfgang Goethe University, FRANKFURT, Germany

Chromosomal translocations that produce oncogenic fusion genes are
common in haematological malignancies but the mechanism by which
they are formed is incompletely understood. Analysis to date has indi-
cated that translocations result from non-homologous end joining fol-
lowing two double stranded DNA breaks. In lymphoid disorders, DNA
breaks may be a consequence of normal or aberrant RAG activity, where-
as in myeloid disorders the reasons for breakage are unknown. The par-
adigm for fusions genes in leukaemia is BCR-ABL, produced as a conse-
quence of the t(9;22). In chronic myeloid leukaemia (CML), breaks with-
in BCR are located in the 5.8kb major breakpoint cluster region and a
region of at least 200kb in ABL, resulting in a p210 BCR-ABL protein. In
Philadelphia chromosome positive acute lymphoblastic leukaemia (Ph*
ALL), however, the breaks within BCR are frequently located further
upstream in the 70kb minor breakpoint cluster region, resulting in a
smaller p190 protein. To determine if the mechanism giving rise to the
Ph chromosome is different in CML vs ALL, or p210 vs p190, we have
developed a FISH and long range PCR strategy to amplify and sequence
t(9;22) genomic breakpoints. Thus far, forward breakpoints have been
characterized for 19 cases with p190 ALL, 25 with p210 ALL and 32
with p210 CML with reciprocal breakpoints identified in a subset of
these cases. Preliminary analysis has revealed some differences between
the p190 and p210 breakpoints: perfectly balanced translocations occur
in26% of p190s but only 2% of p210s (»=0.001). Small insertions and/or
deletions at the breakpoint occur in 63% of p190s compared to 35% of
p210s (p=0.03) whereas large insertions and/or deletions occur in 11%
of p190s vs 63% of p210s (p<0.001). This data supports the hypothesis
that p190 and p210 are formed by distinct mechanisms.

0003

WNT16 AND BETA-CATENIN HAVE INDEPENDENT AND DISTINCT ROLES IN E2A-PBX1
POSITIVE PRE B ALL CELLS

MX. Nygren, G. Dgsen, H. Stubberud, E. Rian
Institute of Cancer Research, OSLO, Norway

Background. The t(1;19) chromosomal translocation is observed in
approximately 5-6% of childhood early B-lineage acute lymphoblastic
leukaemia (ALL). It results in the expression of the fusion protein E2A-
PbX1, which has been shown to activate expression of Wnt16. Inhibi-
tion of Wnt16 may induce apoptosis in ALL-cells by blocking canonical
Wht signalling (Mazieres ] ef al., 2005). Apart from this, little is known
about Wnt16 and Wnt signalling pathways in ALL cells. Aim. We want
to elucidate the roles of Wnt signalling pathways and B-catenin in pre-
B ALL cells with activated Wnt16 expression. A particular focus is on
interaction between leukaemia cells and the bone marrow stromal cells.
Methods. PCR, proliferation studies, Western blotting, luciferase reporter
assay, confocal microscopy, flow cytometry, siRNA transfection and
adhesion assays. Results. We demonstrate that the cell lines 697 and
RCH-ACYV, both harbouring the t(1;19) translocation, express high lev-
els of Wnt16B as well as B-catenin. We further found that high doses of
the soluble Wnt inhibitor sFRP1 gave only a small reduction of prolifer-
ation, but no induction of apoptosis in these cells. However, we were not
able to replicate this finding by treatment with the Wnt inhibitors Dkk1,
Dkk4 or a specific Wnt16 antibody previously shown to induce apop-
tosis (Mazieres J et al., 2005). Therefore, we suggest that Wnt16 does not
have an important role in proliferation or survival of pre-B ALL cells. To
study a possible link between canonical Wnt signalling and the high lev-
els of Wnt16 and B-catenin, we measured the reporter gene (TOPflash)
activity. Compared to other leukaemia cell lines and to induction with
Wnt3A, the TOPflash acitivity in the Wnt16 expressing cell lines was
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low. This was further confirmed by immonofluorescence demonstrat-
ing that B-catenin was localized in the cell membrane and not in the
nucleus. In the cell membrane, B-catenin co-localized with N-cadherin.
As we have shown that stromal cells protect several pre-B ALL cell lines
from apoptosis during cytostatic treatment, we are currently investigat-
ing whether B-catenin in the cell membrane participates in the interac-
tion between leukaemia cells and stroma cells. Using sFRP1 we are able
to demonstrate a small reduction of B-catenin in Wnt16 expressing cells
as well as a reduced protective effect of stromal cells during cytostatic
treatment. The role of B-catenin, however, may be independent of
Wntl6 and canonical Wnt signalling. These issues are currently being
studied using siRNA and functional assays. Conclusions. Pre-B ALL cells
harbouring the t(1;19) translocation express high levels of Wnt16 and B-
catenin, but do not have constitutively active canonical Wnt signalling.
The proposed role of Wnt16 in cell survival and proliferation of pre-B
ALL cells was not confirmed. B-catenin is localized in the cell mem-
brane, not in the nucleus of these cells, where it co localizes with N-cad-
herin and is likely to participate in cell-cell interactions. We are current-
ly investigating whether the B-catenin level is independent of Wnt16 and
other possible signalling pathways initiated by Wnt16.

0004

IGH, TCR GAMMA AND TCR DELTA GENE USAGE, FRAME CODING AND MUTATIONAL
STATUS ANALYSIS IN ADULTS WITH ACUTE LYMPHOBLASTIC LEUKAEMIA

L. Rai, L. Foroni
Royal Free & UCMS, LONDON, United Kingdom

Clonal antigen (Ag) receptor gene rearrangements are detected in
~75% of adult ALL patients and represent good targets for minimal
residual disease monitoring. Association of specific Ag receptor gene
rearrangement with outcome has been suggested by some investiga-
tors, at least in childhood ALL. Aims. The aims of this study were to
investigate: 1) IgH, TCRg and TCRd gene usage in B and T lineage adult
ALL; 2) the occurrence of in-frame (IF) and out-of-frame (OF) sequences
and rate of mutation; 3) the correlation of these parameters with over-
all clinical outcome. Patients and methods. DNA from 176 de novo adult
ALL patients (65F/111M) were obtained from diagnostic PB or BM sam-
ples. 312 clones were identified using primers for IgH, TCRg and TCRd
loci in precursor B-ALL (242 clones from 133 patients) and T-ALL
patients (37 clones from 24 patients). Median WBC was 18.1x10°/L
(range 0.25-653x10°/L). Sixty three (70%) patients are, to date, in com-

lete clinical remission (median follow up: 13.2 months; range: 0.49-
158.3 months), 24 (26.7 %) patients have relapsed (median time: 10.97
mo; range: 2.46-36.9 mo) and 3 (3.3%) patients showed resistant disease.
Patients carrying the t(9;22) (no:39) and t(4;11) (no:14) translocations
and those who received an allogeneic stem cell transplantation (no:59)
were excluded when calculating relapse free survival to avoid bias
towards bad and good performance, respectively. Results. 125 IgH clones
from 97 patients, 117 TCRg clones from 92 patients and 70 TCRd clones
from 59 patients were identified. In precursor B-ALL, usage of VH3, Vd2
and Vg2 followed by Vg9 and VH1 predominated. In T-ALL Vg10, Vg4
and Vd1 were predominantly used. In precursor B-ALL Vg4, Vg8 and
Dd2 were associated with good prognosis while VH5 was associated
with poor prognosis. In T-ALL Vg1, Vg2, Vg4, Vg5, Vgl11, Vd2 and Dd2
were associated with good prognosis. When Ag receptor gene usage
was analysed in the t(9;22) and t(4;11) ALL subgroups compared to non-
translocation group, patients with t(9;22) used VH and TCRg genes
across the length of respective loci while t(4;11) patients used down-
stream ] proximal V genes (VH6, Vg10 and Vg11 genes) more frequent-
ly; indicative of prominent lineage immaturity of the latter. Majority of
IgH (60%) and TCRg (64.9%) rearrangements were OF while 75% of
Vd1 rearrangements were IE, with no association with clinical outcome
in either types. DNA V-gene mutations >2% were observed in 15-20%
of IgH rearrangements, 2-4% of TCRg and 0% of TCRd rearrangements
without any impact on outcome compared to un-mutated germline
rearrangements. Conclusions. In both adult precursor B-ALL and T-ALL
specific IgH and TCR genes correlated with outcome. Gene usage pat-
tern differs in t(9;22) and t(4;11) patients in line with cell origin of the
two subgroups. Unlike observations made in other leukemias such as
CLL, V gene mutations >2% does not appear to affect clinical outcome
in our data set (p=ns).
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CELLULAR CHOLESTEROL MODULATES VEGFR-1 FUNCTION ON ACUTE LEUKEMIA CELLS

R. Fragoso, C. Casalou, S. Dias
Portuguese institute of Oncology, LISBON, Portugal

Vascular endothelial growth factor (VEGEF) and its receptors play a
crucial role in malignancy and in disease, regulating the survival, prolif-
eration, and migration of several cell types, such as endothelium and also
leukemia cells. Following our recent report on the role of VEGFR-1 (FLT-
1) in ALL (Fragoso R et al., 20006), in the present study we analyzed the
molecular mechanisms whereby it modulates acute leukemia cell migra-
tion in response to VEGEF/Placental Growth Factor (PLGF). First, we
observed the formation of cell protrusions on ALL cells after VEGF/PLGF
stimulation, with evidence for polymerized actin and FLT-1 co-localiza-
tion (as determined by phalloidin, immunofluorescence staining, and
confocal microscopy). Next, we investigated the mechanisms whereby
FLT-1 and actin co-localize at the cell leading edge (protrusions), after
VEGEF/PLGF stimulation, and the relevance of such co-localization for
cell migration. We addressed this question by impairing the formation
of lipid rafts/caveolae using drugs that either sequester (nystatin) or
deplete (methyl-B-ciclodextrin, MBCD) total cholesterol. Accordingly,
co-treatment of leukemia cells with nystatin or MBCD and PLGF/VEGF
blocked cell migration, an effect that was associated with a decrease in
FLT-1 polarization and co-localization with actin filaments. Instead, FLT-
1 was now found mostly in the cell cytosol. Given that leukemia cells
have an increased rate of cholesterol up-take we sought to understand
if increased cholesterol levels affected FLT-1 function in leukemia cells.
Cholesterol enrichment enhanced leukemia migration in response to
VEGE/PIGF (about 3 folds). This significant increase was associated with
an increase in FLT-1 protein expression that resulted from increased pro-
tein translation in response to cholesterol enrichment. In order to address
the in vivo importance of the cholesterol in modulating FLT-1 expression
during leukemia onset and progression, we performed experiments
using Nod-Scid mice subjected to high fat diet (that results in increased
cholesterol levels in the BM and in the spleen) inoculated (or not) with
leukemia cells. This metabolic condition worsened the disease, and sig-
nificantly decreased the survival of leukemic mice. Very interestingly,
this increased mortality was not associated to the early onset of
extramedullary disease but rather to increased BM engraftment. This
increased engraftment of leukemia in high fat diet was diminished by
treating the mice with cholesterol lowering drugs (statins) and also with
a FLT-1 neutralizing Ab, and was almost impaired by the synergistic use
of the two drugs. These results shows clearly the importance of the BM
micro-environment in modulating leukemia engraftment and progres-
sion and implicate for the first time the cholesterol metabolism in this
process, which may be used to establish novel therapeutic approaches.
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IDENTIFICATION OF A NEW MECHANISM OF RESISTANCE TO IMATINIB AND DASATINIB
IN PH-POSITIVE ACUTE LYMPHOBLASTIC LEUKEMIA: OVEREXPRESSION OF
ABERRANTLY SPLICED ONCOGENIC IKAROS ISOFORMS

L. Jacobucci,' S. Soverini,' S. Paolini,' P.P. Piccaluga,' M. Rondoni,"

E. Ottaviani," M. Amabile,' A. Poerio,' E Castagnetti,' P. Giannoulia,'
S. Colarossi," A. Gnani,' D. Cilloni,” G. Saglio,” E Pane,’ G. Rosti,'
M. Baccarani,' G. Martinelli'

'Dept. of Hematology/Oncology Setragnol, BOLOGNA, *Dept of Clinical and
Biological Sciences, ORBASSANO, TURIN; *CEINGE, University of Naples,
NAPLES, Italy

Background. Pre-mRNA splicing is an important determinant of the
protein repertoire in human cells but it is also a natural source of can-
cer-causing errors in gene expression. Spliced isoforms of Ikaros, a crit-
ical regulator of haematopoiesis, which lack the DNA-binding domain
act as dominant negatives by binding long isoforms through the C-ter-
minal zinc-finger domain, which allows for the homo-or heterodimer-
ization of the proteins. Human leukemia has been shown to be hetero-
geneous for the pattern of Ikaros isoforms. Forced expression of short
isoforms alters the differentiation capacities of haematopoietic progen-
itors and arrest lineage commitment. Despite imatinib or the second
generation tyrosine kinase inhibitors induce a high complete remission
rate in ALL patients carrying a BCR-ABL rearrangement, the disease
often relapses due the occurrence of resistance. Aim. We sought to deter-
mine if the expression of aberrantly spliced oncogenic Ikaros isoforms
could contribute to the resistance in Ph* acute lymphoblastic leukaemia
(ALL) patients treated with imatinib and the novel dual Src/Abl inhibitor,



dasatinib. Methods. We studied Ikaros gene expression in bone marrow
and peripheral blood samples from 29 patients with Ph* ALL: 5 adult de
novo patients, 16 patients resistant to imatinib and 8 resistant to dasatinib
after imatinib failure. Reverse transcription-polymerase chain reaction
(RT-PCR) using primers specific for exon 1 and exon 7 of Ikaros and
nucleotide sequencing were performed to identify the specific isoforms.
Genomic sequencing of the regions surrounding the predominant splice
donor and acceptor sites at the exon-intron splice junctions was per-
formed in search for mutations. BCR-ABL transcript levels were moni-
tored in each patient by real-time quantitative PCR (RQ-PCR). Results.
We detected expression of the full-length Ik1, Ik2 DNA binding isoforms
in cells from healthy volunteers and in 3 (10%) Ph* ALL patients (2 resist-
ant to dasatinib and 1 to imatinib). In the 26/29 (90%) remaining patients
the Ik6 isoform lacking all DNA-binding domains was detected and in
13/26 (50%) it was the predominant isoform, demonstrating its domi-
nant activity. In 5/26 patients we detected also the Ik4 isoforms. Genom-
ic sequencing of splice junction regions demonstrated no mutations. We
confirmed the identification of a SNP that affects the third base of the
triplet codon for a proline (CCC or CCA) in the highly conserved bipar-
tite activation region of the exon 7. Bi-allelic expression pattern of the
various Ikaros isoforms suggested that trans-acting factors were involved
in the generation of the non-DNA binding isoforms. Molecular monitor-
ing showed that the dominant negative Ik6 expression correlated with
the BCR-ABL transcript levels suggesting that this alteration could
depend on the Ber-Abl activity. The majority of patients with Ik6 expres-
sion had also point mutations in the ABL kinase domain. Conclusions. The
Ber-Abl oncoprotein may induce the expression of aberrantly spliced
oncogenic Ikaros isoforms which arrest the leukemic cells at the pre B-
cell stage and contribute to the tyrosine kinase inhibitor resistance inter-
fering with proteins in pathways that are normally regulated by the full-
length Ikaros protein.

Supported by: European LeukemiaNet, COFIN 2003 (M. Baccarani), AlL,
AIRC, Fondazione Del Monte di Bologna e Ravenna.
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MLL TRANSLOCATION IN A MULTIPOTENT PROGENITOR CAUSING ACUTE
LYMPHOBLASTIC LEUKAEMIA - TWO-STEP MODEL OF THE DISEASE

J. Zuna,' T. Burjanivova,' Z. Zemanova,” S. Horsley,’ L. Kearney,®
K. Muzikova,' C. Meyer,* E. Mejstrikova,' A. Houdkova,” S. Colman,®
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'CLIP, Charles Univ. Prague, 2nd Med. Sch, PRAGUE, Czech Republic;
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FURT/MAIN, Germany; ’University Hospital Motol, PRAGUE, Czech Repub-
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Background. Leukaemias with MLL gene rearrangement are usually
considered prognostically unfavourable and the clinical symptoms typ-
ically follow the translocation formation rapidly. MLL rearrangement is
thus thought to be a major hit in leukaemogenesis that is either sufficient
to cause the disease or it is a very strong and rapid inducer of the subse-
quent hit(s) required for the malignant transformation. Methods and
Results. We report an unusual presentation of secondary acute lym-
phoblastic leukaemia (sALL) with MLL rearrangement. Our patient was
diagnosed originally with acute myeloid leukaemia (AML-M3) charac-
terised by PML/RAR«. fusion and an internal tandem duplication of FLT3
(FLT3/ITD). After 30 months of complete remission of AML, she devel-
oped sALL with MLL/FOXO3A fusion gene. Bone marrow (BM) sam-
ples taken during AML therapy were analysed for the presence of these
aberrations. Both the PML/RARa fusion and FLT3/ITD disappeared
shortly after AML onset and did not reappear. However, FISH and quan-
titative RT-PCR showed the presence of the MLL/FOXO3A fusion 20
months before the diagnosis of sALL, present in 10-90% of BM cells.
Morphological examination showed no blast infiltration of the BM at
this time. Experiments combining FISH and morphology confirmed the
presence of an MLL rearrangement in myeloid as well as [ymphoid cells,
indicating that the fusion arose in a multipotent progenitor. In order to
identify potential secondary genetic events precipitating sALL in this
patient, we used Affymetrix 50K single nucleotide polymorphism (SNP)
array analysis on DNA from the diagnostic sALL sample versus the
preleukaemic (remission AML) sample taken 16 months before. This
analysis revealed a 10 Mb amplification on 19q13.32 in the sALL sam-
ple, not present in the preleukaemic sample: this was confirmed by FISH
with a BAC from the amplified region. A difference between the pre-
leukaemic and leukaemic cells is also demonstrated by the incomplete
rearrangement of IgH gene (DH1/JH) present only at the diagnosis of

12" Congress of the European Hematology Association

sALL. There are about 450 genes in the amplified region on 19q and sev-
eral of them might be involved in deregulation of the preleukaemic cell
if overrepresented (e.g. FLT3 ligand, interleukin 11, Ras interacting pro-
tein 1, Stem cell growth factor, Aurora C). Summary and conclusions. The
long latency period prior to the onset of the secondary leukaemia in our
case resembles the mouse model of MLL/FOXO3A. However, in con-
trast to the animal model and also to the previous reports of
MLL/FOXO3A patients (2 cases described so far, both secondary AMLs
after Hodgkin's disease), our child developed leukaemia from the lym-
phoid lineage. Taken together, these results indicate that the
MLL/FOXO3A fusion alone is not sufficient to cause leukaemia and that
second hit is required to the onset of the disease. A responsible gene is
possibly located on the telomeric part of the 19q.
Grant support: MSMT 21620813.
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V(D)J-MEDIATED TRANSLOCATIONS MORE EXCEPTION THAN THE RULE?
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Background. Translocations of proto-oncogenes to the B-cell or T-cell
antigen receptor loci (BCR and TCR) usually are accompanied by an
overexpression of the proto-oncogene involved which leads to the devel-
opment of lymphoid neoplasms. The mechanisms held accountable for
these translocations are either V(D)J- or class switch recombination,
depending on the receptor region the oncogene is translocated to. Argu-
ments for one or the other mechanism range from a simple statement
with no additional comments to very detailed discussions why the
authors think that a particular mechanism is responsible for the translo-
cation or not. In most cases, however, arguments are rather indiscrimi-
nating and do not take into account mechanistic definitions characteris-
tic for the recombination mechanism. Aims. To assess the potential of
cryptic sites in the proto-oncogenes LMO2/RBTN2, LCK/p56,
HOX11/TLX1, and E2A/TCEF3 to undergo illegitimate V(D)] recombina-
tion. LMO2, LCK, and HOX11 translocations to the TCR occur in 7, 4
and 1% of T-ALL, respectively. The E2A-PBX or E2A-HFL fusions are
found in 25% of pre-B cell leukemias and in 5% of childhood and adult
ALL. While not rearranged to one of the antigen receptor loci, cryptic
sites have been found close to the breakpoints at E2A. Methods. An ex
vivo recombination substrate assay was used to assess potential and effi-
ciency of the cryptic sites to undergo V(D)J-recombination with a gen-
uine TCR element. Results. LMO2 cryptic site, a site 1,3 kb downstream
of a cryptic site that had been proven to function as a 12-RSS, appeared
to be a 23-RSS target for V(D)]-recombination. Interestingly, this region
contained additional cryptic sites which also engaged in V(D)J-recombi-
nation. While not as attractive a target as the 12-RSS site, these sites
showed high recombinogenic efficiency in our assay. For LCK, two sites
have been reported to be involved in translocations to the TCRp locus.
LCK site #1 functioned as a 12-RSS with high efficiency. Site #2, situat-
ed 30 kb upstream of site #1, only showed unspecific breaks scattered
over the region used in our assay, indicating that it was not a direct tar-
get for V(D)J-recombination. The breakpoints of more than 6 patients
were found close to a putative 23-RSS cyptic site 300 bp upstream of
HOX11 exon 1. Recombination in our assay, however, resulted in unspe-
cific breaks scattered over the region tested indicating that, as for LCK
site #2, it was not a direct target for V(D)J-recombination. Finally, E2A
contains two putative heptamers close to the breakpoint region found
in translocations to PBX and HLE These heptamers did not function as
direct targets and recombination was unspecific in our experiments. Con-
clusions. While being potentially dangerous due to the initiation of DNA
breaks, V(D)J-recombination is a tightly controlled mechanism that
keeps the percentage of directly V(D)J-mediated chromosomal aberra-
tions as low as possible. Other factors are involved causing doublestrand
breaks which result in DNA ends that subsequently are incorrectly lig-
ated to one of the immune receptor loci thus leading to overexpression
of a proto-oncogene and the development of leukemia.
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REFINEMENT OF THE REGIONS OF MINIMAL DELETION AT 6Q IN CHILDHOOD T-ALL BY
BAC TILING PATH ARRAY CGH

M.P. Pisecker,' E Erdogan,” R. Ullmann,” G. Mann,' S. Strehl*

'CCRI, Children’s Cancer Research Inst., VIENNA, Austria, *Max Planck Inst.
for Molecular Genetics, BERLIN, Germany

Background. T-cell acute lymphoblastic leukemia (T-ALL) is a high-
risk malignancy of thymocytes, and accounts for 10-15% of pediatric
ALL cases. In T-ALL genetic analyses have elucidated an enormous het-
erogeneity in genetic abnormalities including chromosomal transloca-
tions, deletions, amplifications, and mutations. In particular, quantitative
changes seem to play a crucial role in the pathogenesis and progression
of the disease. Among these, deletions of the long arm of chromosome
6 have been found in 10-15% pediatric T-ALL. However, owing to the
heterogeneity in the extent and the location of the 6q deletions, only one
potential tumor suppressor gene, GRIK2, contributing to the pathogen-
esis of T-ALL has yet been identified in this region. Aim and Methods. This
study was aimed at the refinement of the regions of minimal deletion
(RMD) at 64 in childhood T-ALL by means of BAC tiling path array
comparative genomic hybridization (CGH) with the final goal to iden-
tify novel genes possibly implicated in the development or progression
of T-ALL. Results. Genomic DNAs extracted from 70 diagnostic bone
marrow samples of childhood T-ALL patients were subjected to BAC
tiling path array CGH. In 7 (10%) of the cases a del(6q) was detected,
which is in accordance with formerly published incidences. Comprehen-
sive data analysis allowed to determine two different potential RMDs
on chromosome 6q14.1-15 and 6q16.2 corroborating the notion that
not all cases with a del(6q) share a common RMD. The RMD at 6q14.1-
15, which encompassed approximately 12 Mb was deleted in 6 of the
cases, and apart from several other genes contained the previously
described putative tumor suppressor gene GRIK2. The second, much
smaller potential RMD at 6q16.2, spanned roughly 270 kb, and was also
consistent with a common deleted region in 6 of the cases. This MRD
contained only two genes, namely POUSF2 and FBXL4. POUSE2 (home-
obox/POU domain protein 2) is a transcription factor, which is mainly
expressed in fetal brain and melanocytes, and its expression is known
to be altered in melanoma. The second gene, FBXL4, encodes a protein,
which is a member of the F-box protein family and is probably involved
in the phosphorylation-dependent ubiquitination of proteins, has so far
not been shown to be implicated in any type of cancer. Conclusions.
Analysis of hematopoietic diseases by BAC tiling path array CGH is an
important tool to refine minimal regions of deletions and to delineate
genes, which potentially play a critical role in leukemogenesis. Both
genes, in particular FBXL4, located in the smallest region of RMD at 6q
in T-ALL defined so far, may be crucial for tumor development or pro-
gression and warrant further investigations to elucidate their possible
implication in T-cell disease.
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IDENTIFICATION OF NOVEL RECURRENT GENOMIC ABERRATIONS BY ARRAY-CGH IN
ADULT ACUTE LYMPHOBLASTIC LEUKEMIA
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*Medizinische Klinik und Poliklinik 'V, HEIDELBERG, Germany

Background. In acute lymphoblastic leukaemia (ALL), genomic aberra-
tions like translocations t(4;11) or t(9;22) are associated with an adverse
prognostic impact and play an important role in the development of risk
adapted treatment strategies. So far, chromosomal banding analysis is
the standard cytogenetic procedure for routine diagnosis. Genomic
array-comparative genomic hybridization (aCGH) has become a useful
technique for genomic screening allowing a more precise delineation of
small genomic aberrations. Methods. We analyzed 54 patients with ALL,
which were treated within the GMALL trials, by aCGH analysis using
a genomic 2,8K chip. Results. Forty-seven patients had a B-precursor-
ALL including 14 patients with t(9;22) and 4 patients with t(4;11); 7
patients had a T-ALL. We found genomic aberrations in 37 out of 54
patients (69%). The most frequent aberrations were deletions on chro-
mosome bands 9p21 (12 cases; 22%), 7q35 (9 cases; 17 %) and 13q14 (8
cases; 15%); as well as gains on chromosome X, on chromosome arms
1qand 11q 13 (5 cases each, 9%). The consensus region of the 9p21 dele-
tion was narrowed down to a size of 420 kilobasepairs. This region cov-
ers 3 different genes with potential tumor suppressor gene (TSG) func-
tion: p14ARE p15INK4B/p10 and p16INK4A. Further consensus regions
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could be delineated which contains candidate gene of possible biologic
importance: gains on chromosome bands 8q24 (C-MYC), 9934 (ABL-1)
and 11q13 (CyclinD1), deletions on chromosome bands 12p13.1
(CDKN1B) and 16g22 (TRADD). In the group of B-precursor-ALL, there
was a tendency to a higher number of aberrations per case in the stan-
dard risk group (that means no t(9;22) and t(4;11)) in contrast to the
t(9;22) positive group (2.2 vs. 1.2 aberrations per case). Deletions on
9p21 and 12p13 seems to be more frequent in the standard group than
in the £(9;22) group (9p21: 10/27 vs. 1/14, p=0.06; 12p13: 5/27 vs. 0/14;
p=0.14, Fisher’s exact test). Conclusions. aCGH analysis is useful for the
identification of recurrent genomic aberrations which are not detectable
using standard cytogenetic techniques.
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INV(11)(021Q23) FUSES MLLTO THE NOTCH CO-ACTIVATOR MASTERMIND-LIKE 2 IN
SECONDARY T-CELL ACUTE LYMPHOBLASTIC LEUKEMIA
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Development of a secondary leukemia after chemotherapeutic treat-
ment for childhood acute leukemia is associated with rearrangements of
the MLL gene on chromosome 11¢23 and characteristically results in
acute myeloid leukemia (AML). We identified the NOTCH co-activator
Mastermind-like 2 as novel MLL fusion partner in two cases of pediatric
therapy-related leukemia. The MLL-MAML2 fusion results from a cryp-
tic inv (11)(q21q28). With a latency of twenty months after initial diag-
nosis of MLL negative AML and five years after precursor B acute lym-
phoblastic leukemia, respectively, both patients developed a therapy-
related T-cell acute lymphoblastic leukemia. MAML2 is the first MLL
fusion partner involved in human NOTCH signaling and was only
recently identified as recurrent translocation fusion partner in a subset
of salivary gland tumors. The genomic MLL breakpoint shows similar
localization and sequence features described for etoposide induced t-
AML. The growth dynamic between primary and secondary disease
was quantified using the individual genomic fusion sequence and
Ig/TCR rearrangements as clonal markers. Whole genome expression
profiles demonstrated involvement of target genes downstream of
NOTCH, which suggests a modulatory role of the MAML2 transcrip-
tional activation domain in MLL leukemogenesis and lineage assign-
ment induced by the MLL-MAML?2 fusion protein.
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CHARACTERISTICS OF MESENCHYMAL STROMAL CELLS FROM BONE MARROW OF
CHILDREN WITH ACUTE LYMPHOBLASTIC LEUKEMIA
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E. Stiakaki, S. Genitsari, M. Kalmanti
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Background. The effect of several chemotherapeutic agents on mes-
enchymal stromal cells (MSC) has been tested in vitro and it was found
that MSC are sensitive to different cytotoxic drugs. In the only existing
in vivo study assessing MSCs properties from bone marrow (BM) of adult
patients under chemotherapy though, such an effect was not observed.
Aim. To detect a) any effects of the acute lymphoblastic leukemia on the
morphology and functional characteristics of MSCs in children, b) alter-
ations in MSC characteristics that could be attributed to chemotherapy
and c) the possible bone marrow microenvironment restoration, if dam-
aged, and the time point that this occurs. Matetial and Methods. BM
mononuclear cells (MNC) from children with ALL [diagnosis (ALL_d,
n=12), 15th day (d15, n=6), 33rd day of therapy (d33, n=9), maintenance
(n=26) and end of therapy (ALL_end, n=11)] were cultured under con-
ditions that favor MSC growth, for six passages (1-6). The cell doubling
time (DT), the development of CFU-F colonies and surface antigen
expression were evaluated in each treatment phase and in P2, P4 and P6.
Moreover, apoptosis by 7AAD staining (flow cytometry) was assessed.
Selected samples from each group were cultured under the appropriate
conditions for adipocyte, osteocyte and chondrocyte differentiation.



Expression of the oncogene H-Ras and the tumor suppressor genes p3,
p16 and Rb was assessed in both MSC_P2 and P6 and MNC of diagno-
sis. Results. MNC of diagnosis required more days to reach confluency
(23.9+2.09) compared to MNCs from the groups corresponding to dif-
ferent stages of treatment, which required 16.9+0.6 days. DT, which at
diagnosis had the highest value, (4.26+0.88 vs 2.34+0.32 d15, 2.95+0.45
d33, 3.52+0.54 remission, 2.94+0.31 ALL_end) increased with the pro-
gression of passages. The immunophenotypic analysis showed a homog-
enous cell population with MSC characteristics appearing as eatly as P1
(CD73, CD105, CD146>90%) and simultaneous absence of hemopoi-
etic markers. The CD95 expression was found to be high (95.8+2.7 %
ALL_d, 95.6+3.6% ALL_end) whereas the rate of apoptosis was low
(<8%) in serial passages, indicating a cell population able to survive in a
long term culture. The CFU-F /105 MNC count was lower at diagnosis
(1.4+0.4), compared to the rest phases of therapy 3.5+0.9 d15, 6.4+0.6
remission and 9.3+0.8 ALL_end (»<0.05) and remained lower in all pas-
sages. In addition, the CFU-F decreased with progression of passages in
all groups. At all the studied phases, MSCs had the ability of trilineage
differentiation. MSCs at P2 expressed higher levels of p53, Rb and H-Ras
and lower levels of p16 in comparison to MNCs in the group used as con-
trol, but in ALL samples the expression levels were similar between
MNCs and MSCs at P2. No differences were observed in expression lev-
els between passages P2 and P6. Conclusions. ALL affects the clonogenic
and proliferative potential of MSCs and this could be attributed to BM
blast infiltration and/or qualitative differences in the BM microenviron-
ment. Chemotherapy does not seem to have any effect as MSC charac-
teristics are re-established early in the course treatment and remain sta-
ble throughout treatment and after the end of it.

0013

IDENTIFICATION OF POTENTIAL THERAPEUTIC TARGETS IN ADULT ACUTE
LYMPHOBLASTIC LEUKEMIA BY PROTEIN KINASE GENE EXPRESSION PROFILE
AND IN VITRO FUNCTIONAL TESTS

M. Messina, S. Chiaretti, S. Tavolaro, N. Peragine, R. Maggio, I. Della
Starza, A. Vitale, C. Ariola, A.D. Negulici, L. Elia, A. Guarini, R. Foa

University La Sapienza, ROME, Italy

Background. Rational drug discovery and tailored targeted therapies
represent a promising alternative in the treatment of adult ALL. In this
context, PK have emerged as one of the most attractive targets since
they often display an aberrant activation in cancer. Aims. We sought to
assess if PK genes showed an altered expression pattern and might be
regarded as potential therapeutic targets in adult ALL. Methods. We
studied the gene expression profile of PK in 133 adult ALL samples with
newly diagnosed ALL by oligonucleotide arrays (HGU133 Plus 2.0,
Affymetrix). Ninety-one leukemia samples were of B-lineage affiliation
and included, according to molecular assessments, 4 subgroups:
BCR/ABL" (40 pts), ALL1/AF4* (5 pts), E2A/PBX" (3 pts) and B-lineage
ALL without known molecular abnormalities (43 pts), defined as B-NEG.
Leukemic cells from the remaining 42 samples were of T-cell origin. The
comparison between the 5 ALL subgroups was primarily performed by
ANOVA, using a list of 1324 probesets coding for PK; then the genes
identified were further selected to focus on distinguishing PK genes.
Real-time quantitative PCR (Q-PCR) was used to validate the oligonu-
cleotide array expression values of 13 genes identified by ANOVA. in vit-
ro proliferation experiments were performed on cell lines harboring the
BCR/ABL, ALL1/AF4 and E2A/PBX transcripts - namely, SUP B15,
RS4;11 and ACV - as well as on the Jurkat T-cell line after treatment
with increasing doses, from 0.01 uM to 100 puM, of the TK (tyrosine
kinase) inhibitors imatinib and dasatinib. Results. ANOVA provided a
list of 290 probesets differentially expressed among the 5 ALL subsets
considered. The stringent selection criteria applied highlighted the PK
genes significantly distinctive of each group. T-ALL and E2A/PBX+ ALL
showed the highest number of specific PK genes, namely 18. In partic-
ular, ZAP-70, LCK, ITK, EPHB6, FGFR1 and RYK distinguished the T-
ALL group. The E2A/PBX+ samples were characterized by high expres-
sion levels of MERTK, BLK, TNK2 and RORI. In the ALL1/AF4" group
15 genes were specifically overexpressed, including FLT3, ILK and LTK.
Only 8 genes satisfied the selection criteria in the BCR/ABL' set; apart
from ABL, FYN was selected. A consistent number of PK genes was
overexpressed, though not exclusively, in B-NEG samples. Q-PCR analy-
sis confirmed the array results, with a median Pearson correlation coef-
ficient of -0.73. As expected, in vitro experiments showed a marked pro-
liferation decrease of the BCR/ABL" cell line when exposed to TK
inhibitors. Furthermore, we observed a significant and dose-dependent
reduction in the proliferation of Jurkat and ACV cells following treatment
with TK inhibitors, even at the lowest concentrations used. On the oth-
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er hand, the RS4;11 proved insensitive. Conclusions. These data docu-
ment a distinctive PK signature for different ALL subgroups. T-ALL,
E2A/PBX* and B-NEG cases show a prevalence of TK. Thus, TK
inhibitors may be effective not only in BCR/ABL" patients, but also in
the aforementioned ALL subsets, as corroborated by preliminary i vit-
ro experiments on leukemic cell lines. Functional studies are currently
ongoing on primary cells to establish the role of the available TK
inhibitors in the management of adult ALL.

0014

IDENTIFICATION AND CHARACTERISATION OF MLL-AF4-REGULATED CELLULAR
PROCESSES

J. Greil,' M. Thomas,' A. Gessner,' P. Garrido-Castro,' L. Biichler,'
O. Heidenreich’

"University Children's Hospital, HEIDELBERG, Germany; *University of Tue-
bingen, TUEBINGEN, Getmany

Background. The translocation t(4;11)(q21;q23) marks an infant acute
lymphoblastic leukaemia with a particularly dismal prognosis. We have
recently shown that the der11, MLL-AF4, is indispensable for maintain-
ing the leukaemic phenotype in part by interfering with apoptotic pro-
grammes. Aims. We examined the effects of RNAi-mediated depletion
of MLL-AF4 on cell proliferation and gene expression in t(4;11)-positive
leukaemia cell lines. Methods. t(4;11)-positive cell lines SEM and RS4;11
were electroporated with preformed siRNAs. Changes in gene expres-
sion levels were analysed by real time RT-PCR and by immunoblotting.
Proliferation and apoptosis was examined by cell counting, MTT assays,
cell cycle analysis, CFSE, and annexin V staining. DNA methylation and
binding was studied by bisulfite sequencing and chromatin immuno-
precipitation. Results. In previous experiments we showed that transient
suppression of MLL-AF4 by siRNAs impairs clonogenicity, but not pro-
liferation in suspension culture. However, prolonged MLL-AF4 depletion
by repetitive siRNA transfections abolishes cell expansion. This inhibi-
tion is mainly caused by the induction of apoptosis and not so much by
the inhibition of cell proliferation, as CFSE labelling studies indicate
ongoing proliferation in spite of prolonged MLL-AF4 suppression. On the
molecular level, two classes of putative target genes can be distinguished.
The first class consisting mainly of homeotic genes such as HOXA7 is
affected within 48 hours after MLL-AF4 siRNA transfection. The expres-
sion levels of a second class containing genes such as FGFR1, CDH2,
DNMT1, DNMT3A, TERT (all downmodulated), DAAM1 and SEPT4
(ARTS, all upregulated) are only substantially affected by prolonged
MLL-AF4 depletion. Inhibition of apoptosis by the general caspase
inhibitor zVAD does not prevent changes of SEPT4 and TERT expres-
sion, suggesting that caspase-dependent apoptotic processes are not
responsible for the observed expression changes. Furthermore, the
DNMT inhibitor Aza-dC causes similar changes in TERT and SEPT4
expression as MLL-AF4 siRNAs, which is also reflected by very similar
changes in the DNA methylation pattern of the TERT promoter. Current
experiments address the role of these MLL-AF4 target genes in the MLL-
AF4-dependent regulation of apoptosis. Furthermore, we are examining
how MLL-AF4 controls these putative target genes. Conclusions. We have
identified several MLL-AF4 target genes, which may contribute to the
regulation of cell survival by MLL-AF4. The analysis of target gene func-
tions may open up new treatment options for this therapy resistant
infant leukaemia.

Supported by the José Carreras Leukdmiestiftung (DJCLS-R03/10).
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EFFECTIVE CELL KILLING OF PRIMARY ACUTE LYMPHOBLASTIC LEUKEMIA CELLS BY
THE BCL-2 ANTAGONIST ABT-737

A. Tafuri, MR Ricciardi,' C. Gregorj,' E De Cave,' S. Santinelli,'
P. Bergamo,' S. Decandia,' A. Vitale,' M.T. Petrucci,' M. Milella,
R. Foa'

'Hematology, ROME; *Medical Oncology A, Regina Elena Nationa, RONIE,
Italy

Background. Studies on the treatment of adult acute lymphoblastic
leukemia (ALL) have shown only modest improvements over the last
two decades, with the actual cure rate remaining in the range of 30-
40%. Novel treatment modalities have been directed toward inappropri-
ately activated cell-signaling pathways associated with the abnormal
proliferation and/or apoptosis escape of leukemic blasts. Further studies
on cell signaling may allow the identification of novel therapeutic targets
for adult ALL. Proteins in the B cell leukemia/lymphoma 2 (Bcl-2) fami-
ly are important regulators of the commitment to apoptosis at the mito-
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chondrion level and are frequently found aberrantly expressed, particu-
larly in lymphoid malignancies. The role of Bcl-2 overexpression in
tumorigenesis and chemoresistance prompted us to investigate whether
the inhibition of the antiapoptotic function may result also in ALL in an
attractive therapeutic strategy. Aims. We investigated the cell cycle and
apoptotic effects of the ABT-737 (kindly provided by Abbott Laborato-
ries), a Bcl-2 (BHS3) inhibitor, on primary adult and childhood LAL pri-
mary cells. Results. The lymphoid leukemia cell line CEM was exposed
to increasing concentration of ABT-737 (from 0.1 to 1 uM) up to 72
hours. A dose- and time-dependent cell growth arrest and induction of
apoptosis was found. In fact, measuring the subG0/1 peak at 48h, lev-
els of apoptosis increased from 14.1% in DMSO to 34.4%, 64.5%,
86.5% and 98.6% at ABT-737 concentrations of 0.1, 0.25, 0.5 and 1 uM,
respectively. The effects of ABT-737 were then examined on primary
blasts from 6 untreated ALL patients (4 adults and 2 pediatrics). Bone
marrow aspirates with a blast percentage infiltration (>70%) were
obtained from patients broadly characterized for clinical and biological
parameters, as well as therapeutic response. ALL cells were cultured in
vitro with ABT-737 (at increasing concentrations from 0.01 to 1 uM) for
24 hours. A significant decrease in viability was observed at 0.01 uM
(»=0.039) with a remarkable dose-dependent increase of apoptosis. In
fact, Annexin V-positive cells increased from a mean baseline value of
16.3+9.9% up to 39.1+21.4% (p=0.04), 69.1£25.45% (p=0.005),
70.3+26.9% (p=0.05), 74.6+18.9% (p=0.03) and 80.8+11.8% (»=0.0001)
in the presence of ABT-737 at 0.01, 0.1, 0.25, 0.5 and 1uM, respective-
ly. A significant cell killing was demonstrated in 6/6 samples, including
Ph-positive leukemias. No significant cell cycle changes were instead
detected even at higher concentration of ABT-737. Summary. This study
shows, for the first time at our knowledge, in primary adult and child-
hood ALL samples a potent growth-inhibitory and pro-apoptotic activ-
ity of the Bcl-2 antagonist ABT-737 at nanomolar concentrations. These
results prompt to further extend pre-clinical studies in the different bio-
logically-defined subset of ALL and suggest a potential clinical develop-
ment of ABT-737 in this disease.
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E2A/PBX, T(1;19) IS THE PREDOMINANT TRANSLOCATION IN PRECURSOR- B
PEDIATRIC ACUTE LYMPHOBLASTIC LEUKEMIA (ALL) IN EGYPT WITH NO SPECIAL
ASSOCIATION WITH PRE B PHENOTYPE

A.Kamel,'Y. El-Nahass,' I. Sidhom,' K. Girtman,” H. Moussa,’

D. Yassin,' N. El-Sharkawy,' K. Shaaban,' H. Hussein,'

S. Aboul-Naga,' W. Zekry,' E. Ebeid,' M. Zamzam,' A. El-Haddad,'
S. Shurtleff’

'NCI, Cairo University, CAIRO, Egypt; *St Jude Children Research Hospital,
MEMPHIS, TENESSEE, United States of America; °St. Jude Children Research
Hospital, MEMPHIS, TENESSEE, United States of America

Background. Molecular genetics of pediatric ALL is essential for risk
stratification. Egyptian data in this field are sporadic. Aim. To determine
the relative incidence of the 4 most common fusion genes of pediatric
precursor B-ALL in a cohort of Egyptian patients and study their possi-
ble impact on clinical outcome. Patients and Methods. The study com-
prised 134 children (<18 years) newly diagnosed precursor B ALL
patients presented to the Pediatric Oncology Department, NCI, Cairo
University in the period 2003-2004. Cases were diagnosed according to
standard methods including morphology, cytochemistry and
immunophenotyping. Accordingly they were classified as CALL (74
patients, 55.2%), Pre B ALL (47 patients, 35.1%) and Pro B ALL (13
patients, 9.7 %). Patients were risk stratified according to age, total leu-
cocyte count, immunophenotyping, and early response to therapy (BM
day 14). Patients were tested for the 4 major fusion gene transcripts fre-
quently associated with ALL namely t(1;19) E2A/PBX1,
t(12;21)TEL/AMLI, t(4;11) AF4/MLL and t(9:22) BCR/ABL p190 and
p210. Fusion genes were identified by both conventional and real-time
RT-PCR using cell lines as positive controls. Results. t(1;19) was encoun-
tered in 24 patients (17.9%) while t(12;21) was encountered in 13
patients (9.7%). t(9;22) and t(4;11) were encountered in 2 patients each
(1.5%). One case (CALL) showed double translocation t(1;19) and
t(12;21). The remaining 93 patients (93/134, 69.4%) were negative for
all fusion genes tested. None of the fusion transcripts correlated with any
particular immunophenotype. t(12;21) was found in CALL and pre B
subtypes while t(1;19) was distributed among the 3 precursor B sub-
types including 11 CALL cases, 10 pre-B and 3 pro-B. The 2 cases with
t(9;22) were CALL. The 2 cases with t(4;11) included one pro-B and one

re-B. Myeloid marker expression was encountered in 1/13 cases with
t(12;21). Nor was there any significant association with DNA ploidy.
However the majority of cases (11/13) with t(12;21) showed 2N DNA;
the other 2 cases showed DNA index of 1.1 and 1.21. No statistically sig-
nificant correlation was encountered between t(1;19), t(9;22) or t(4;11)
on one side and any of the prognostic parameters on the other side.
However, 9/13 (69.2 %) cases with t(12;21) were classified as low risk (p
0.019) . The other 4 would have been classified as low risk if the translo-
cation status was known upfront. The disease free survival (DFS) and
event-free survival (EFS) at 30 months of all studied patients was
88.5+3.5% and 70.6+5.2%, respectively. DES and EFS at 30 months of
all groups together after excluding t(4;11) and t(9;22) was 100% and
90.9+8.7% for t(12;21), 90.9+8.7% and 69.3£10.7% for t(1 ;19), and
85.8+4.4% and 67.9+6.3% for cases without translocations (p=0.42.
Summary and conclusions. Our study reports, probably for the first time,
the incidence of the 4 specific fusion genes occurring in pediatric precur-
sor B ALL Egyptian population in the same cohort of patients. t(1;19)
proved to be the most common among our series followed by t(12;21);
another feature in our patients that is different from western countries.
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ROLE OF ERYTHROPOIETIN RECEPTOR IN T(12;21) POSITIVE LEUKEMIA

A. Inthal,' G. Krapf,' E. Csinady,' D. Beck,' O. Orel,' G. Mann,
R. Panzer-Grimayerl

'Children's Cancer Research Institute, VIENNA, Austria; *St. Anna Kinderspi-
tal, VIENNA, Austria

Background. The chromosomal translocation t(12;21)(p13;G22) result-
ing in the TEL/AMLI (also known as ETV6/ RUNX1) fusion gene is the
most frequent translocation in childhood B cell precursor (BCP) ALL.
This particular type of ALL is, like the other genetic subtypes, associat-

ed with a specific pattern of differentially expressed genes, among which



is the gene for the erythropoietin receptor (EpoR). So far, it is not known,
which effects EpoR overexpression has on the t(12;21) positive leukemia,
nor which signaling pathways, potentially different from those used in
erythroblasts, are activated. Aim. The aim of this study was to evaluate
the effects of EpoR signaling on survival and proliferation in t(12;21)
positive leukemias and to investigate the apoptosis-modulatory poten-
tial of Epo. We further planned to explore relevant signaling pathways,
linked to the respective effects and thereby elucidating mechanisms that
might be essential for cell survival. Material and Methods. As model sys-
tem for TEL/AML1 positive ALL the only available human BCP ALL cell
line REH was used. Controls included the t(12;21) negative leukemic cell
lines Nalm6, K562 and the Epo-dependent cell line UT7. Proliferation
was measured by 3H-Thymidine incorporation assays. Cell viability and
apoptosis rates were evaluated by MTT assay and Annexin V/ propidi-
um iodide staining, respectively. Activated members of signaling path-
ways were detected by Western blotting using appropriate anti-phos-
pho-antibodies either after immunoprecipitation or from whole cell
lysates. Results. REH cells exhibited a dose dependent increase in prolif-
eration when cultured with Epo (10, 50, 100U/mL) for 72 hours. Upon
addition of blocking anti-EpoR antibodies these effects were negated.
Epo-induced proliferation was also abolished when cells were co-cul-
tured with AG490, a JAK?2 inhibitor. We could, however, not detect an
Epo-induced phosphorylation of proteins involved in the
EpoR/JAK2/STATS cascade. This observation has been already described
in several non-hematopoietic cancers and suggests that other members
of the JAK/STAT pathway compensate for this specific lack of activation.
REH cells further showed an impaired glucocorticoid (GC)-induced
apoptosis in the presence of Epo. We thus evaluated whether signaling
pathways implicated in survival of tumor cells exposed to apoptotic
stimuli play a role in this rescue mechanism. Preliminary data indicate
that the NE-kB as well as the PI3K/Akt pathway is triggered by Epo.
Since cell lines may have intrinsic changes which could atfect their sig-
naling pathways, we are currently evaluating whether the observed
results can also be reproduced in primary leukemic cells. First results
suggest that also primary t(12;21) positive ALL may exhibit a superior
survival and reduced apoptosis rate to GC in the presence of Epo. Sum-
mary and Conclusions. Our data indicate that in t(12;21) positive leukemias
binding of Epo to its receptor leads to enhanced survival in vitro and neg-
atively affects the sensitivity to GCs. andrea.inthal@ccri.at

This work was supported in part by the Jubildumsfonds ONB10720, FWF
P17551-B14 and GENAU-CHILD Projekt GZ200.136/1 ' VI/1/2005 to
RPG.
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FLOW CYTOMETRY ANALYSIS OF THE CO-EXPRESSION OF T- AND B-CELL MARKERS IN
BLASTS FROM PATIENTS WITH ACUTE LYMPHOBLASTIC LEUKEMIA

G. Shubinsky, T. Yermiahu, M. Van den Akker, I. Dulman, I. Levy,
J. Kapelushnik

Soroka University Medical Center, BEER SHEVA, Istael

Analysis of genes encoding Ig- and T-cell receptors (TCR) in acute
lymphoblastic leukemia (ALL) demonstrated frequent lineage infidelity
of blast cells. Rearranged Ig-genes were found in 50-95% cases of T-cell
ALL, and rearranged T-cell receptor genes were found in 70-82% cases
of B-cell ALL. It remains, however, unclear whether the infidelity of lym-
phoblasts may be defined at the study of antigenic properties of blasts.
We used multiparameter flow cytometry to test the expression of
CD3/TCR ¢'chain and B-cell receptor a-chain (CD79a) in the cytoplasm
of electronically separated (gated) blasts from 51 pediatric and 16 adult
patients with ALL. T-ALL was diagnosed in 16 pediatric and 5 adult
patients, and B-ALL in 35 pediatric and 11 adult patients. Two arbitrary
cutoff thresholds, above the 10% and above the 20% of positive cells
within gated lymphoblasts, were used to define the co-expression of T-
and B-cell markers in blast cells. Statistical analysis of data was per-
formed using the Fisher exact probability test. At 10% cutoff threshold,
the expression of CD79a was determined in 7 of 21 cases (33%) of T-
ALL with CD3e+ blasts. The expression of CD3e was found in 13 of 46
cases (28%) of B-ALL with CD79a+ blasts. Totally the blasts with co-
expression of T- and B-cell markers were found in 30% patients with
ALL. Thirteen from 20 patients (65%) with CD3e+/CD79a+ double-
positive blasts had either pre-B or late cortical subtype of ALL. At 20%
cutoff threshold for positive cell count, double-positive blasts were iden-
tified in 8 patients (12%) with ALL. Two of these patients had pre-B, and
5 had late cortical subtype of ALL, indicating more frequent finding of
biphenotypic blasts in patients with these immunologic subtypes of ALL
than in patients with other subtypes of ALL (y=0.01). The proportion of
cases with biphenotypic blasts was higher in patients with T-ALL than
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in patients with B-ALL (p<0.01). The study of intracellular expression of
VpreB (CD179a) fragments of surrogate light chains in 3 cases of T-ALL
with CD79a+ blasts showed a strong expression of CD179a in blast
cells. Blasts from one patient with CD3e+ T-ALL displayed high level of
intracellular TCRB, CD79a, and CD179a markers. The patients with T/B
biphenotypic lymphoblasts demonstrated a slightly lower rate of resid-
ual disease during induction therapy than the patients without bipheno-
typic blasts. Obtained data showed that T/B biphenotypic blasts may be
found in 12-30% cases of ALL. Biphenotypic appearance of lym-
phoblasts is apparently associated with relatively mature immunologic
subtypes of T- and B-ALL. Analysis of intracellular expression of CD179a
and TCRP seems to be useful for the detection of ALL with T/B biphe-
notypic lymphoblasts. Clinical significance of ALL with biphenotypic
blasts remains unclear and requires further investigation.

0019

EPIGENETIC THERAPY WITH 5-AZACITIDINE IN A TREATMENT SCHEDULE OF FIVE DAYS
EVERY 4 WEEKS INDUCES HEMATOLOGIC RESPONSES IN PATIENTS WITH ACUTE
MYELOID LEUKEMIA REFRACTORY TO OR NOT ELIGIBLE FOR INTENSIVE
CHEMOTHERAPY

H.K. Al-Alj, S. Schwind, R. Krahl, C. Becker, S. Leiblein, C. Mueller,
D. Niederwieser

University of Leipzig, LEIPZIG, Germany

Epigenetic alterations such as DNA methylation within gene promot-
er regions and histone modification are prevalent in cancer. Reversal of
epigenetically inactivated genes by the nucleoside analogue 5-azaciti-
dine is an effective treatment in MDS. In the current study, the safety and
efficacy of azacitidine in patients with AML refractory to or not eligible
for chemotherapy were assessed at the University of Leipzig. Patients and
Methods. Since August, 2005, 25 patients with AML (14m/11f), median
age was 69 (range 32-80 ) years, received a 5 days treatment schedule
with 75 mg/m’ azacitidine sc every 4 weeks mostly in an outpatient set-
ting. Secondary AML was present in 15 (60 %) patients. Abnormal cyto-
genetics were found in 9 (36 %) patients [8 with complex aberrations and
one with trisomy 8]. Azacitidine was given as first-line therapy in 10
(40%) patients not eligible for chemotherapy. The remaining 15 (60%)
were treated because of relapsed or refractory AML including 6 patients
who relapsed after allogeneic hematopoietic cell transplantation (HCT).
Median pre-treatment marrow blasts, WBC, ANC and platelets were
24% (range 21-88%), 5.7 (range 0.5-82)x10°/L, 1 (range 0-27.7)x10°/L
and 32 (range 3-1520)x10°/L respectively. Hematological response was
assessed according to the International Working Group Criteria for AML.
For non-hematologic toxicity, the NCI CTC and for hematologic toxic-
ity the NCI CTC hematology criteria for leukemia studies or bone mar-
row infiltrative/myelophthisic processes were used. Results. To date, 92
treatment cycles with a median of 3 (range 1-8) cycles/patient were
applied. Leukopenia and thrombocytopenia > grade III occurred in 9
(86%) and 12 (48%) patients respectively. ANC and platelet nadirs
occurred day 21 (range 5-23) and 14 (range 10-27) respectively. Non-
hematologic side effects were constipation grade I, n=7, liver toxicity

rade I, n=7, nephrotoxicity grade I, n=2, parasthesia grade I, n=1, fever
grade II, n=1. Hospitalisation because of grade IV liver toxicity, arthritis
grade III, and pneumonia were required in three patients. After a medi-
an follow-up of 15 (range 3-78) weeks, 18 (72%) patients responded
[CR, n=7 (39%), PR, n=2 (11%), hematologic improvement, n=4 (22%),
stable disease, n=5 (28%)]. Two (22 %) complete cytogenetic remissions
were achieved. Responses occurred after a median of 6 (range 2-16)
weeks after treatment. Median response duration amounts to 36 (range
3-not reached) weeks. Median survival time in responding patients is 57
(range 9-not reached) weeks compared to 16 (range 4-29) weeks in refrac-
tory patients (#<0.0001). Two Patients in CR received HCT after RIC
[200cGy TBI+ fludarabine 30 mg/m’ on 3 days] from a MUD. Engraft-
ment with 50% marrow donor T-cell chimerism day 28 after HCT
occurred in both patients. Azacitidine given to patients with relapsed
AML after HCT was also feasible with no negative impact on donor
chimerism. Conclusions. Azacitidine applied in a 5 days schedule every 4
weeks is well tolerated and induces remarkable hematologic responses
even in patients with refractory AML. HCT after RIC seems feasible
after azacitidine therapy. Azacitidine could also be safely given in
relapsed patients with AML after HCT. A phase II study is currently

underway to confirm these data.
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MRD BY MULTIPARAMETER FLOW CYTOMETRY IN CHILDHOOD ACUTE LYMPHOBLASTIC
LEUKEMIA: PROGNOSTIC IMPACT OF EARLY RESPONSE PARAMETERS ON THE
MRD-STATUS AT THE END OF INDUCTION PHASE |

R. Ratei,' M. Dworzak,” P. Rhein,' G. Basso,” M. Veltroni,*
G. Gaipa,” M. Schrappe,” W.-D. Ludwig,' L. Karawajew"

'HELIOS klinikum Berlin Buch, BERLIN, Germany; CCRI, St. Anna Kinder-
spital, VIENNA, Austria; *Department of Pediatrics, University of, PADUA,
Italy; “3Department of Pediatrics, University of, PADUA, Italy; *Tettamanti
Research Center,University o, MILANO, Italy; *Department of Pediatrics, Uni-
versity Ho, KIEL, Germany

Background. Multiparametric flow cytometry (MEFC) offers the unique
possibility of quantitative monitoring of therapy response at early stages
of treatment. Aims. In the present study we analyzed the predictive
impact of early blast reduction kinetics measured by MFC on the min-
imal residual disease (MRD) status of the BM at day 33, an important
time point for later therapy stratification. Methods. Standardized MFC-
MRD quantification was performed for 197 patients within the AIEOP-
BFM ALL MRD study. Relation between BM MRD status at d33 and
blast reduction rates at day 8 in pb (BRRd8) and day 15 in bone marrow
(BRRA15) was investigated using a a binary logistic regression model.
Cut-off values for BRR were chosen according to ROC-curve calcula-
tions. Crosstable calculations were used for estimation of odds ratios.
Results. BRR at d8 and d15 were significantly lower in patients with a
positive FCM-MRD status than in patients with a negative FCM - MRD
status on day 33. Furthermore, BRRd8 and BBRd15 were significantly
contributing variables relating to the MRD status with a specificity of
83.5%. The incidence for a positive MRD status was higher for patients
with a BRRd8<96% compared to a BRRd8 > 96% (44.9% vs. 23.4%;
odds ratio, 2.67; 95 percent confidence interval [CI], 1.43-4.9; p=0.002)
and for patients with BRRd15<99.5% (incidence, 37.7 % vs.10.9%; odds
ratio, 4.9; 95% CI, 2.4 -10.3; p<0.001). Combination of both blast reduc-
tion parameters defines two subgroups of patients with a high and low
incidence of a positive MRD- status (incidence, 75 % vs. 25%; odds ratio,
8.9; 95% CI, 3.2-24,6 p<0.001). Summary. Quantitative MFC assessment
of early response parameters, in particular their complementary appli-
cation, has a predictive impact on the MRD status after induction phase
I of the AIEOP-ALL-BFM 2000 protocol.
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CYTOREDUCTION RATES ARE ASSOCIATED WITH BCL-2 PROTEIN EXPRESSION IN ALL
BLASTS PERSISTING DURING INDUCTION THERAPY

P. Rhein,' R. Ratei,' R. Mitloehner,' A. Moericke,” C. Hagemeier,’
K. Seeger,” R. Kirschner-Schwabe,’ R. Spang,* M. Schrappe,’
W.-D. Ludwig,' L. Karawajew'

'Robert-Rossle-Clinic, HELIOS, Charite, BERLIN, German;, *University Hos-
pital Schleswig-Holstein, KIEL, Germany; *Charite Medical School, BERLIN,
Germany; *University of Regensburg, REGENSBURG, Germany

Background. In childhood acute lymphoblastic leukemia (ALL),
leukemic cell reduction rate during therapy is of crucial prognostic sig-
nificance. Recently, we investigated gene expression changes during the
first week of induction glucocorticoid (GC) therapy and identified a
common set of genes differentially expressed in blasts at day 8 (d8) and
at diagnosis (d0). The hallmark of mRNA expression changes in d8 cells
was a downregulation of BCL-2, the antiapoptotic factor critically
involved in the regulation of both normal B cell lymphopoiesis and GC-
specific apoptosis. Moreover, BCL-2 is frequently overexpressed in ALL
cells at diagnosis, but its expression levels do not correlate with rates of
cytoreduction. Aims. Investigation of expression changes of BCL-2 pro-
tein during induction therapy in a large series of ALL patients and eval-
uation of its impact on leukemic cell reduction. Methods. Blood samples
(d0; d8) from patients with B cell precursor ALL enrolled in the multi-
center ALL-BEM 2000 study were acquired prospectively (n=100). BCL-
2 expression in leukemic blasts was assessed using multiparameter flow
cytometry. BCL-2 expression in ALL cell lines was downregulated by
transfection with BCL-2 specific siRNAs. Results. BCL-2 protein expres-
sion decreased after 1 week of therapy in the majority of cases (86%,
mean fold change 0.6, p<0.001). Comparison of BCL-2 reduction rates
with therapy-induced cytoreduction revealed a tendency towards pos-
itive correlation (p=0.059), and absolute levels of BCL-2 at d8 (but not
at d0) inversely correlated with the cytoreduction (¢=0.002). In experi-
mental cell systems (B-lineage ALL cell lines), downregulation of BCL-
2 was a common event in GC sensitive lines and a pre-requisite for GC-
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induced apoptosis. Downregulation of BCL-2 alone was sufficient to
induce apoptosis in the absence of GC treatment. Moreover, cytoreduc-
tion rates and expression levels of BCL-2 protein inversely correlated in
BCL-2 siRNA transfected cells (p=0.05). Conclusions. BCL-2 acts as an
antiapoptotic threshold in ALL blasts which is targeted by GC treat-
ment. An inability of GCs to downregulate BCL-2 or an insufficient
decrease of BCL-2 levels results in a worse therapy response.
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DIFFERENTIAL EXPRESSION OF VALOSIN-CONTAINING PROTEIN (VCP, P97) IN ACUTE
LYMPHOBLASTIC LEUKEMIA CELLS WITH AND WITHOUT GLUCOCORTICOID TREATMENT

N. von Neuhoff,' S. Junk,' G. Cario,” N. Wittner,' M. Schrappe,’
B. Schlegelberger,' M. Lauten’

'Medical school Hannover, OF 5120, HANNOVER, Germany; *Department
of Paediatrics, University, KIEL, Germany

Background. The response to initial glucocorticoid therapy in child-
hood acute lymphoblastic leukaemia (ALL) reliably predicts the response
to multiagent chemotherapy. Patients resistant to glucocorticoids (pred-
nisone poor responders (PPR)) have a poorer event-free survival com-
pared to glucocorticoid-sensitive patients (prednisone good responders
(PGR)). In a case control study to investigate differential protein expres-
sion in leukaemic blasts, catalase, RING finger protein 22 o, VCP and a
G-protein coupled receptor (family C, group 5, member D (GPRC5D))
were overexpressed in PPR. Aims. In this study the functional conse-
quences of glucocorticoid treatment of ALL cell lines on the RNA and
protein expression of the valosin-containing protein (VCP) was investi-
gated with respect to VCP expression on the RNA and Protein level.
Moreover, the study was extended to primary bone marrow samples of
patients with childhood ALL. Methods. Human B cell precursor
leukaemic cell lines MHH cALL 2 (PPR) and MHH cALL 3 (PGR) were
studied after induction with glucocorticoids (3 Lg/mL Solu-DecortinH®)
for 96 hours, according to one doubling time of the cell lines. Incubated
cells were sampled every 24 hours for protein isolation, RNA extraction
and immunfluorescence. Western blot analysis using an anti-p97 anti-
body was performed on whole cell lysates, nuclear, membrane and
cytosolic fractions separated by differential detergent fractionation with
the Qproteome Cell Compartment Kit (Qiagen, #37502). The amount
of expressed VCP RNA was analysed by Lightcycler analysis after for
each time point. The results were further evaluated using mononuclear
cells from bone marrow samples from five PGR and five PPR patients
with childhood ALL in a matched-pair design. Results. After glucocorti-
coid induction for 24h, 48h and 72h, VCP RNA expression was increas-
ing. However, in the PPR cell line VCP was upregulated 2.8 fold com-
pared to the PGR cell line after 96h of glucocorticoid induction. In agree-
ment with these findings, VCP protein expression was also overex-
pressed in the PPR cell line compared to the PGR cells . The results of
the immunfluorescence analysis supported these findings, but revealed
no differences in the localization of the target protein. On average, VCP
RNA expression was increased about 0,56 times in three of five PPR
samples (5,1'6,5) in comparison to the PGR (3,1-3,3). Results were nor-
malized with the housekeeping gene TBP. VCP protein expression was
slightly increased about 0,71 in the PPR group in comparison to the PGR
group. Conclusions. The results of this study indicate that the deregula-
tion of the proteasome-ubiquitin degradation pathway with valosin-
containing protein (VCP) as part of it may determine multi-agent
chemotherapy resistance and treatment outcome in childhood ALL
patients.

Sponsered by the José Carreras Leukaemia Foundation (DJCLS R05/16v).
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SAFETY AND TOLERABILITY OF INTRATHECAL LIPOSOMAL CYTARABINE AS CNS
PROPHYLAXIS IN PATIENTS WITH ACUTE LYMPHOBLASTIC LEUKEMIA

PN. Neumeister,' M. Pfeilstocker,” W. Linkesch,' A. Rohn1

'Division of Hematology, GRAZ, Austria; *3.Medical Dept Hanusch Hospital,
VIENNA, Austria

Background. Meningeal recurrence in acute lymphoblastic leukaemia
(ALL) occurs in up to 15% of patients and depends on intensity of front
line systemic and CNS directed therapy and subtype of ALL. Meningeal
recurrence not only adds significant morbidity for the individual patient
but also is frequently associated with poor outcome. Liposomal Cytara-
bine (DepoCyte) is a sustained release formulation of Ara-C with a more
homogeneous distribution throughout the neuroaxis and a prolonged
half life maintaining cytotoxic concentrations in the CSF for more than
14 days. Aims. The purpose of our study was to evaluate the efficacy and



safety of a slow-release liposomal formulation of cytarabine for intrathe-
cal (IT) meningeal prophylaxis in patients suffering from ALL. Patients and
Results. From 7/2004 to 01/2007 17 patients aged 20 to 65 years (medi-
an= 37) were preventively treated with a total of 44 (range:1-6) single
doses containing 50 mg of liposomal cytarabine on a compassionate use
basis. Diagnoses consisted of Pro-B-ALL (n=6), c-ALL (n=2), T-ALL (n=
6), and Pre-B-ALL (n=3). All patients were treated according to the risk
adapted German Multicenter Protocol/ GMALL 07/2003 including 24
Gy irradiation to the neurocranium as constituent component of CNS
directed therapy. 4 patients expressed the ber-abl fusion oncogen and
were concomitantly treated with imatinib mesylate as outlined in the
study protocol. All patients received dexamethason for 3'5 days in order
to prevent chemical arachnoiditis. Except for headache grade 2 in one
patient no specific toxicity attributable to IT liposomal cytarabine appli-
cation was noted. So far, after an observation period of 11 months (1-
27) 6 patients died, 5 of disease recurrence and one of sepsis. 2 patients
show a refractory course of disease. 9 patients are in complete remission,
one after successful salvage therapy of first relapse and 5 after allogene-
ic stem cell transplantation. Only one patient experienced a combined
medullary - leptomeningeal disease recurrence 6 month after primary
diagnosis. None of the surviving ALL patients developed neurological
symptoms or unexpected long term neurological side effects. Conclu-
sions. IT liposomal cytarabine therapy at a dose of 50 mg with concomi-
tant dexamethasone appears to be feasible and well tolerated. Howev-
er, since all patients received concurrent systemic chemotherapy and
CNS directed irradiation the efficacy of liposomal cytarabine cannot be
assessed separately. Further studies are warranted to determine the exact

schedule for IT prophylaxis in adult patients with ALL.
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GENE EXPRESSION PROFILING IN E2A-PBX1-SILENCED T(1;19)+ LEUKEMIA CELLS

G. Casagrande, G. Basso
University of Padova, PADOVA, Ttaly

Background and Aims. The translocation t(1;19)(q23;p13) is one of the
most common ones in childhood pre-B acute lymphoblastic leukemia
and usually results in the chimeric gene E2A-PBX1. Through extensive
studies, E2A-PBX1 has been shown capable of transformation in fibrob-
last, myeloid, and T lineage cells, but its role during leukemogenesis is
not yet fully understood (Fu X, Kamps MP. Mol Cell Biol 1997; Kamps
MP, Baltimore D. Mol Cell Biol 1993; Dedera DA, et al. Cell 1993). We
initially silenced E2A-PBX1, achieving an efficient downregulation of
this fusion in several pre-B leukemia cell lines and obtaining as conse-
quence a strong downregulation of the Wnt16b and EB-1 genes. The
presented project aims to clarify the mechanism of E2A-PBX1 in
leukemia cells also through the elucidation of its interactions with a pan-
el of gene involved in tumorigenesis and transformation, based on dif-
ferential gene expression array in pre-B acute lymphoblastic leukemia cell
lines (in normal conditions as well as during RNAI silencing). Methods.
The transfection of small interfering RNAs (siRNAs) was monitored by
fluorescence microscopy and FACS analysis. The specific mRNA expres-
sion of the fusion gene was measured using TagMan real-time quanti-
tative PCR, while the reduction of the correspondent protein levels was
assessed by Western Blot. To better understand the role of E2A-PBX1 in
human pre-B cell leukemogenesis, the study focused also on genes
whose expression invariantly accompanies the t(1;19) translocation, and
their transcripts were detected by SYBR Green PCR. The expression
profiles were obtained through PCR arrays, considering eighty-four
genes representative of different biological pathways. Results and Conclu-
sions. The downregulation induced by anti-E2A-PBX1 siRNA in the
fusion gene expressing cells reduced the specific transcript expression by
85-90% (ABL-normalized levels were measured 24 hours after transfec-
tion). In particular, the fusion gene depletion downregulated other two
genes: EB-1, which encodes for a protein that could contribute to the
transformed phenotype of pre-B ALL, and Wnt16b (not the Wnt16a iso-
form of the Wnt16 gene); their aberrant expression may therefore be a
key-step in leukemogenesis in t(1;19)-positive pre-B leukemia. The roles
of E2A-PBX1 target genes was characterized through differential gene
expression PCR arrays, investigating genes involved in tumorigenesis,
transformation, growth regulation, proliferation, and allowed to focus on
the most significant pathways and on the interactions of E2A-PBX1 with
specific signal trasduction molecules, transcription factors and target
genes.
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TOLERANCE TO METHOTREXATE THERAPY IN CHILDHOOD ACUTE LYMPHOBLASTIC
LEUKAEMIA: IMPORTANCE OF GENETIC POLYMORPHISMS IN FOLATE METABOLIC
PATHWAY

E. Oliveira,' S. Quental,” E Ferreira,’ S. Alves,* V. Gomes,' A. Amorim,’
M.J Prata’

'IPATIMUP, PORTO, Portugal; *IPATIMUP/FCUFE, PORTO, Portugal; *Hos-
pital S. Jodo, Hematologia Clinica, PORTO, Portugal; *Instituto de Genética
Médica, PORTO, Portugal

Background. Present days, approximately 80% of children diagnosed
with acute lymphoblastic leukemia (ALL) are cured. Almost all therapeu-
tic protocols use methotrexate (MTX) as antifolate agent and this drug
is administred in high doses (5 g/m’) during interval therapy. It has been
observed that only some patients experience therapy-related toxicity,
developing intolerance to MTX such as hepatic toxicity and/or mucosi-
tis. MTX targets several critical aspects of folate metabolism inhibiting
enzymes in the folate cycle and leading to the decrease of folate pool.
The folate metabolic pathway is crucial in purine and pyrimidine syn-
thesis, as well as in the provision of methyl groups for DNA, RNA and
protein methylation. SNPs in genes encodging enzymes involved in
methotrexate metabolism have been implicated in relapse or toxicity in
ALL patients. Aims. We hypothesized that toxicity to MTX could be
influenced by genetic polymorphisms in the folate-metabolizing path-
way because MTX induces a low folate state. In this work we investi-
gated how seven genetic polymorphisms in five genes encoding
enzymes involved in folate metabolism (Methylenetetrahydrofolate
Reductase - MTHFR, Thymidylate Synthase - TYMS, Methionine Syn-
thase - MS, Methionine Synthase Reductase - MTRR and Serine Hydrox-
ymethyltransferase - SHMT), influence the response to MTX in child-
hood ALL therapy. Methods. Using PCR/RFLP and direct sequencing
based methods, we characterized DNA sample from 34 children diag-
nosed with ALL, and retrospectively analyzed their clinical histories. All
children were following the same protocol for ALL therapy. Intolerance
to MTX was defined as the occurrence of hepato-toxicity (increase in liv-
er transaminases - TGO/TGP) and mucositis. Results. The MTRR C524T
variant was found to be significantly associated with a decrease of
mucositis during MTX administration and an over-representation of the
MTHER C677T allele in the group of patients who developed mucosi-
tis was also observed although not reaching statistical significance. Con-
clusions. While these results seem to indicate that pretherapeutic testing
of MTRR and MTHFR may predict toxicity reactions to MTX treatment
in children undergoing ALL therapy, enlargement of sample sizes (which
is currently ongoing) is needed to validate these preliminary observa-
tions.

0026

DASATINIB INDUCES RAPID AND DURABLE RESPONSES IN PATIENTS WITH PH+ ALL
RESISTANT OR INTOLERANT TO IMATINIB: UPDATED RESULTS FROM CA180015
(START-L) TRIAL

O. Ottmann,' A. Hochhaus,” G. Saglio,® R. Paquette,* B. Simonsson,’
K. Porkka,”J.M.A. Van Tornout,” A.M. Apanovitch,” P. Rousselot®

'Johann Wolfgang Goethe Universitaet, FRANKFURT MAIN, Germany; *Uni-
versity Heidelberg, MANNHEIM, Germany; *Universita di Torino, ORBAS-
SANO-TORINO, Italy; *Universite de Montreal, NMONTREAL, Canada;
*Uppsala University Hospital, UPPSALA, Sweden; *University of Helsinki,
HELSINKI, Finland; "Bristol-Myets Squibb Co., WALLINGFORD, USA;
*Hépital Saint-Louis, PARIS, France

Background. Relapsing patients with Ph* ALL who have previously
received treatment with imatinib and/or chemotherapy have a particu-
larly poor prognosis. Dasatinib is a novel multi-targeted kinase inhibitor
of BCR-ABL and SRC family kinases, with i vitro potency some 325-fold
greater than imatinib against BCR-ABL and proven efficacy in this
patient population. Aims. This study was designed to assess the effica-
cy and safety of dasatinib. Methods. Phase-II, open-label, international,
multicenter study where patients with Ph* ALL with resistance or intol-
erance to imatinib were treated with dasatinib 70 mg BID, administered
orally. Dose escalation to 100 mg BID was allowed for inadequate
response, and dose reduction to 50 mg or 40 mg BID for adverse events.
All patients provided written informed consent. Results. From January
through July 2005, 46 patients (median age 48 years; 59 % male) enrolled
and received treatment, 96% of whom were imatinib-resistant; 46%
had received doses of >600 mg/d per day, and 52% had received ima-
tinib therapy for 212 months. Median time from initial diagnosis of Ph*
ALL was 18 months and 37 % of patients had undergone prior stem-cell
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transplantation (SCT). BCR-ABL mutations were present at baseline in
78% of patients. With follow-up extending to 18.5 months, the overall
major hematologic response rate was 41 %. Major cytogenetic response
(MCyR) was achieved for 57 % of patients; this was complete in all but
one of these patients (54%). Response rates were consistent irrespective
of pre-existing BCR-ABL mutations. Responses were durable with a
positive impact on survival; median overall survival (OS) was 8.0 months
and 22% of patients remained alive and progression-free after 1 year of
treatment. Outcome was favorable for patients with prior SCT: medi-
an OS of 9.0 months (5.8 months for patients without prior SCT). Grade
3-4 thrombocytopenia and grade 3-4 neutropenia both occurred in78%
of patients. Most frequent non-hematologic side-effects included diar-
rhea in 33% of patients (grade 3-4, 9%), pleural effusion in 24% (grade
3-4,7%), nausea in 22% (no grade 3-4), and pyrexia in 22% (grade 3-4,
2%). The dasatinib dose was reduced in 30% of patients and interrupt-
ed in 43%, primarily due to non-hematologic toxicities. The average
median daily dose was 143 mg. Summary and conclusions. Dasatinib con-
tinues to show impressive efficacy in this difficult-to-treat population
post-imatinib failure.
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OUTCOME OF ADULT PATIENTS WITH RELAPSED ACUTE T-LYMPHOBLASTIC LEUKEMIA
(T-ALL) CAN BE IMPROVED WITH SEQUENTIAL SALVAGE THERAPIES AND SCT IN
SECOND CR

N. Goekbuget,' R. Arnold,” A. Bohme,' R. Fietkau,® M. Freund,?
A. Ganser,” M. Kneba, T. Lipp,' W.-D. Ludwig,’ G. Maschmeyer,’
D. Messerer,” H. Rieder,” E. Thiel,> D. Hoelzer'

'[.W.Goethe University, FRANKFURT AM MAIN, Germany; *University Hos-
pital Charite, BERLIN, Germany; *University Hospital, ROSTOCK, Germany;
‘Krankenhaus Schwabing, MUNCHEN, Germany; *Klinikum Ernst von
Bergmann, POTSDAM, Germany; ‘IBE, University, MUNICH, Germany

Outcome of newly diagnosed T-ALL which was formerly an
unfavourable subgroup has improved considerably. With current regi-
mens CR rates >80% and an overall survival (OS) >50% can be achieved
in adults by chemotherapy and risk adapted stem cell transplantation
(SCT). However few data on outcome of relapsed T-ALL are published
and prognostic factors at relapse are unknown. This is a retrospective
analysis of 155 pts with 1st relapse of T-ALL. All pts had been treated
at first diagnosis in the German Multicenter Study Group (GMALL)
studies 05/93 (N=88) and 06/99-07/03 (N=67). At relapse treatment deci-
sion was at the discretion of the physician and generally consisted of
intensive salvage regimens e.g. modified induction, HDMTX or HDAC
combinations. Since treatment approaches are different for CNS and
BM relapse the outcome analysis will focus on BM relapse (N=117).
Patient characteristics did not differ significantly (sign.) between both
studies (Table 1).

Table 1. Paient Characteristics and outcome of relapsed T-ALL.

The CR rate with 1st approach was 35% (33% in early and 39% in
late relapse). OS was 12% and significantly higher in study 06 (24%)
compared to 05 (6%) (p=0.0001). Overall 56% of the patients were
referred to SCT, more in study 06-07 (72%) versus 05 (43%). Survival
after any SCT vs no SCT was 9% vs 4% in study 05 and 30% vs 0% in
study 06-07 (p<0.0001). Results were sign. better for SCT performed in
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2nd CR compared to SCT in relapse. In study 06-07 more pts were treat-
ed with several subsequent approaches incl. experimental drugs. Thus
a CR-rate of 41% was achieved with Nelarabine in 94 pts with refrac-
tory relapse of T-ALL. 1 of 5 patients achieved a CR with MabCampath
monotherapy. The most sign. prognostic factor for OS ' also confirmed
in multivariate analysis - was achievement of CR with first attempt
(23% vs 6%; p=0.0001) and realisation of SCT (19% vs 3%; p=0.0001).
Immunophenotype was a prognostic factor for CR-rate and survival,
with better results for thymic compared to early/mature T-ALL (24% vs
0%; p=0.04). Duration of first remission and relapse localisaton had no
sign. impact on survival. In this large cohort of pts with relapsed T-ALL
with first intensive therapy approach the CR rate was 35% and the OS
12%. Achievement of 2nd CR, realisation of SCT and subtype were
sign. prognostic factors. Survival improved in the recent study 06-07
which may be partly attributed to more intensive attempts to achieve
CR even with experimental approaches, higher SCT rates and improved
outcome after SCT. Since pts with relapsed T-ALL are generally young
several subsequent attempts to achieve CR and perform SCT in CR are
reasonable. The GMALL has activated sequential studies with T-cell
specific drugs including Nelarabine, MabCampath and Forodesine. If
proven successful the next step is integration of these drugs in front-line
therapy.
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L-ASPARAGINASE HYPERSENSITIVITY IN CHILDHOOD ALL - ISRAEL EXPERIENCE
A. Moser, S. Santo-Zohar, J. Kapelushnik

Soroka Medical Center, BEER SHEVA, Israel

Asparaginase (ASP) is an effective antileukemic agent. However,
hypersensitivity and allergic reactions are reported in 2.5-45% of recip-
ients and are a major limitation in its clinical use. The risk of develop-
ing sensitivity to ASP increases with higher doses, E. coli preparation, IV
(vs. IM), continuous and repeated treatment after a prolonged absti-
nence. We surveyed the rate of hypersensitivity in pediatric ALL in Israel,
while trying to identify factors of significance. Methods. Data gathered
from medical records of 245 children diagnosed with ALL during the
years 2000-2005 from 4 Pediatric Hematology-Oncology wards compris-
ing 70% of all children treated. Drugs were uniformly administered in
all children on the Israel National leukemia Study, modified from BFEM
protocols E. coli L-ASP was to be substituted with PEG or Erwinase in
case of allergy or hypersensitivity. The definition and severity of aller-
gy was defined by the professional opinion of the treating medical team.
Results. Forty-eight (19.6%) of patients developed an allergic reaction. A
wide range was noticed between the treating centers (6.4%-29.4%). A
significantly higher number of patients with allergic reactions were treat-
ed on the high-risk arm (39.1% vs. 14.6% in the overall group), includ-
ing 10 with severe reactions. A higher incidence was noticed at the start
of the second cycle, occurring after 8 initial doses and a 4 month break
in ASP treatment with 15 (31.2%) of the allergic patients developed the
reaction to ASP on the second cycle's first dose, and 8 (16.6%) on the
second dose, 3 days later. PEG ASP had significantly more allergic reac-
tions vs. E. coli L-ASP treatments (8/145; 5.5% vs. 37/2610; 1.4%). PEG
was also associated with allergies of higher severity, (8/9; 88.9% vs.
43.6%). Ewrina product was discontinued during the study period. A
careful analysis revealed no differences between the allergenic and non-
allergenic groups in relation to sex, age, mortality and/or chromosomal
abnormality. Conclusions. The overall allergy rate (with noticed wide
variations) and the high incidence at the beginning of the second cycle
are within the described literature. The findings regarding the PEG were
unexpected. We report here a relationship between the higher risk group
and the development of the allergy and the severity of the allergy. We
believe that the differences observed between treating wards are due to
unclear definitions of reaction or severity .We have noticed a wide vari-
ability in executing the supporting treatment. We recommend that the
ASP treatment should be preceded with a period of steroids at the begin-
ning of all treatment cycles.
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OUTCOME OF THE TREATMENT OF ADULT ACUTE LYMPHOBLASTIC LEUKEMIA USING A
PEDRIATRIC PROTOCOL

S. Haiat, A. Vekhoff, C. Marzac, O.A. Calendini, S. Lapusan,
Z. Marjanovic, B. Rio, J.P. Marie, O. Legrand

Hopital Hotel Dieu, PARIS CEDEX 04, France
Background. Adult acute lymphoblastic leukemia (ALL) still have poor

outcome compared with childhood ALL, with an expected long time
survival of less than 40%. Adolescents aged from 15 to 20 years have
improved complete remission (CR) and event free survival (EFS) rates
when treated with pediatric protocol instead of adult one. Aims. In a
pilot study, we have tested the feasibility and the efficiency of the French
pediatric protocol FRALLE 2000 to treat adult ALL aged up to 55 years.
Methods. 20 consecutive adults Philadelphia negative ALL aged from 15
to 55 years received treatment courses according to the French pediatric
protocol FRALLE 2000 from 2001 to 2006. After a prednisone prephase
and a four-drugs induction (prednisone, daunorubicin, vincristine and 9
infusions of L-asparaginase), patients in CR received a consolidation
course, two delayed intensifications with L-asparaginase separed by an
interphase, a CNS irradiation and a maintenance chemotherapy during
two years. Results were compared with the outcome from 20 consecu-
tive patients treated in our institution with the historic EORTC ALL-4
adults protocol from 1998 to 2001. Median age, WHO performans sta-
tus, white blood count at diagnosis, phenotype and cytotogenetics risk
groups were statistically similar in both groups. Results. Cortico-sensitiv-
ity and chemo-sensitivity was assessed for 15 and 17 patients respective-
ly and CR rate was 85% after FRALLE induction, and 100% after a sal-
vage therapy with high doses cytarabine. All patients who achieved cor-
tico and chemo-sensitivity were in persistant CR with a median follow-
up of 26 months. Minimal residual disease (MRD) study was available
for 12 patients, using IgH/TCR rearrangement or E2A/PBX1 transcript.
Among the 10 patients with an indetectable MRD at D90, no one expe-
rienced relapse. Overall, with a median follow-up of alive patients of 26
months, the 4-years EFS and overall survival are 80£10% vs 47+12%,
(»=0.04) and 87+9% vs 35+16%, (p=0.03) respectively. This better out-
come is not explained by significant differences in patients characteris-
tics nor by a better CR rate but rather by a lower relapse rate in the pedi-
atric treatment group (more than two-fold lower). This indicates a major
role of the drugs indication and the dose intensity, especially in L-
asparaginase administration. No treatment related mortality and no
severe side effect were observed during treatment with supportive cares
including parenteral nutrition, granular growth factor, intectious pro-
phylaxis, and antithrombine III infusions. Summary and conclusions. This
pilot study shows that adults up to 55 years with Ph negative-ALL have
a dramatically better outcome when there are treated with childhood
ALL protocol without any major side effect. This therapeutic strategy has
to be confirmed by the current prospective study performed by the
EORTC group.
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EXPRESSION OF ANGIOPOIETINS AND VASCULAR ENDOTHELIAL GROWTH FACTORS AND
ITS CLINICAL SIGNIFICANCE IN ACUTE MYELOID LEUKEMIA: ANG-2 EXPRESSION IS AN
INDEPENDENT PROGNOSTIC FACTOR FOR OVERALL SURVIVAL

H.-A. Hou, W.-C. Chou, L.-L. Lin, ].-L. Tang, M.-H. Tseng, C.-F. Huang,
M. Yao, C.-L. Chen, S.-Y. Huang, C.-Y. Chen, B.-S. Ko, W. Tsay,
Y.-C. Chen, H.-E Tien

National Taiwan University Hospital, TAIPEI, Taiwan

Background and Aims. Concerted expression of angiopoietins, their
receptor Tie2 and vascular endothelial growth factor (VEGEF) family, most
specific inducers of angiogenesis secreted by leukemia blasts, are known
to play an essential role in normal and pathologic angiogenesis. We there-
fore evaluate the clinical implication of angiogenic factors in patients
with acute myeloid leukemia (AML). Methods and Patients. We investi-
gated the RNA expression of genes encoding angiopoietin-1 (Ang-1),
angiopoietin-2 (Ang-2), the receptor Tie2, VEGF-A and VEGE-C by real-
time quantitative polymerase chain reaction (RQ-PCR) in a cohort of
126 patients with newly diagnosed de novo AML at National Taiwan
University from June 1995 to Feb 2006. The results were correlated with
clinical features and outcome of the patients. Results. Expression of Ang-
1, Ang-2 and VEGE-A was significantly higher and that of VEGF-C was
lower in AML patients than in normal controls. RNA expression level
correlated well with the results of immunocytochemical staining in the
selected patients studied. Patients with high Ang-1, Ang-2, or Tie2
expression had significantly shorter relapse-free survival than those with
low expression (8 months versus 14 months, p=0.029; 9 months versus
14 months, p=0.01; 8.5 months versus 14 months, p=0.01, respectively)
by univariate analysis, but the significance disappeared by multivariate
analysis. On the other hand, high expression of Ang-2 and Tie2, but not
other angiogenic factors, was correlated with a shorter overall survival
(15.7 months versus 38 months, p=0.005; 14 months versus 26 months,
p=0.043, respectively). In multivariate analysis, only karyotype and Ang-
2 expression were independent prognostic factors, with a hazard ratio
of 2.19 (95%CI, 1.27-8.77, p=0.005) and 2.05 (95%CI, 1.20-3.52,
p=0.009), respectively. Furthermore, the prognostic relevance of Ang-2
expression became even more pronounced in the patients with interme-
diate-risk karyotype (¢=0.004). Subgroup analysis showed that the prog-
nostic impact of Ang-2 expression was only evident in the patients with
low Ang-1 or low Tie2 levels, but not those with high levels, and in the
patients high VEGEF-A or high VEGEF-C levels, but not those with low lev-
els. Conclusions. These results provide evidence that high pre-treated lev-
els of Ang-2 in the bone marrow indicate an unfavorable prognosis in
AML. Further research into interaction of concerted angiogenic factors
in AML is warranted.
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MUTATED NUCLEOPHOSMIN (NPM1) IS ASSOCIATED WITH INCREASED SPONTANEOUS
APOPTOSIS AND FAVORABLE PROGNOSIS IN FLT3-ITD NEGATIVE ACUTE MYELOID
LEUKEMIA (AML)

G. Del Poeta, E. Ammatuna, S. Zaza, F Buccisano, T. Ottone, M.I. Del
Principe, S. Lavorgna, G. Catalano, E Luciano, L. Maurillo, L. Otta-
viani, A. Bruno, A. Venditti, P. De Fabritiis, S. Amadori, E Lo-Coco

University Tor Vergata, ROME, Italy

Nucleophosmin (NPM1) is a multifunctional protein that interacts
with p53 and its regulatory molecules (ARE Hdm2/Mdm?2), thus control-
ling cell proliferation and apoptosis (Falini et al, 2007). Mutations in
NPM1 occur in up to 50% to 60% of normal karyotype acute myeloid
leukemia (AML) patients and are associated with more favorable
response to therapy. Moreover, genes and proteins involved in apopto-
sis have been shown to be relevant in response to treatment and prog-
nosis in AML (Del Poeta et al., 2003). We analysed NPM1 mutational sta-
tus and the expression of apoptosis proteins (bcl-2 and bax) in 188 pts
affected by de novo non-M3 AML. Median age was 61 yrs (range 21-82)
and patients received treatment according to the GIMEMA-EORTC
cooperative groups protocols. The aims of our study were: 1) to corre-
late the NPM1 status with bax/bcl-2 ratio levels, as a measure of spon-
taneous apoptosis, and 2) to assess the prognostic significance of NPM1
and FLT3 status in relation to the bax/bcl-2 ratio. Bcl-2 and bax proteins
were determined by multicolor flow cytometry and bax/bcl-2 ratio was
obtained by dividing mean fluorescence intensity (MFI) of bax/MFI bcl-
2. The threshold of positivity was set at the median value >0.3. NPM1
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mutations and FLT3-ITD were detected by multiplex PCR and capillary
gel electrophoresis. One hundred-one/188 (64%) pts were bax/bcl-2
ratio positive. NPM1 and FLT3 mutations were detected in 21.3% and
in 20.9% of cases, respectively. There was a significant correlation
between higher WBC counts (>100x10°/L) and NPM1 mutations
(»=0.001). A normal karyotype was found in 25/32 (78%) NPM1 mutat-
ed pts (#=0.003) and 35/40 NPM1 mutated cases were CD34 negative
(»<0.0001). A positive bax/bcl-2 ratio was significantly associated with
NPM1 mutations (28/40; p=0.02) and 15 of 21 (78%) NPM1+FLT3-ITD
negative cases showed higher bax/bcl-2 ratio. As concerns clinical out-
come, significantly lower complete remission (CR) and overall survival
(OS) rates were found in NPM1+FLT3-ITD+ vs NPM1+FLT3-ITD neg-
ative pts (27% vs 63%; p=0.04 and 0% vs 36% at 9 months; p=0.006,
respectively). Bax/bcl-2 ratio and NPM1 showed additive prognostic
impact, since higher bax/bcl-2 ratio plus mutated NPM1 in absence of
FLTS-ITD identified AML pts at better prognosis with regard to disease
free survival ([DES] 76% vs 0% at 4 months; p=0.015). Of note, within
the poor prognostic subgroup NPM1+FLT3-ITD+, higher bax/bcl-2 ratio
was able to distinguish pts at better prognosis with regard to CR (60%
vs 0%; p=0.04) and OS (50% vs 0% at 3 months; P=0.017). There were
no significant differences between NPM1+ and NPM1 negative pts with
regard to CR, OS and DFS. In multivariate analysis, only bax/bcl-2 ratio
and WBC counts resulted to be independent prognostic factors with
regard to OS (p=0.0001 and p=0.03, respectively) and DFS (p=0.009 and
p=0.001, respectively). Therefore, we confirm that NPM1 mutations in
the absence of FLT3-ITD identifies a subgroup of pts with favorable
prognosis and in pts with both mutations FLT3-ITD dominates the
leukemic phenotype conferring a poor outcome. We demonstrate that
NPM1-mutated/FLT3-ITD negative pts exhibit high levels of sponta-

neous apoptosis, thus explaining their more favorable response to ther-

apy.
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ACUTE MYELOID LEUKEMIA IS PROPAGATED BY A LEUKEMIC STEM CELL WITH
LYMPHOID CHARACTERISTICS IN A MOUSE MODEL OF CALM/AF10 POSITIVE
LEUKEMIA
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Background. The demonstration that most, if not all cancers are sus-
tained by a small population of malignant clones within the tumor with
stem cell properties has rendered the identification of cancer stem cells
in leukemia critical to the understanding of the pathogenesis of this dis-
ease. Aim. The aim of this study was to identify the leukemic stem cells
(LSCs) in acute myeloid leukemia (AML) associated with the
CALM/AF10 (C/A) fusion gene. Methods. Mice (n=13) were transplant-
ed with BM cells retrovirally engineered to express the C/A fusion gene.
For human C/A" patient samples, IGH D] analysis, immunostaining,
FISH and CFC assays were performed. Results. We demonstrate that
AML can be propagated by LSCs with lymphoid characteristics (Desh-
pande et al. Cancer Cell, Nov 2006). All mice injected with C/A" cells
succumbed to AML showing IGH DJ rearrangements. In the leukemic
mice only a minor fraction, (avg. 6.7%) cells in the BM displayed the
B220 lymphoid antigen and lacked myeloid markers (avg. 9.4%). The
majority of cells expressed myeloid markers (avg. 82.9% Macl+ cells).
Additionally, an average of 26.0% of these cells co-expressed B220 and
Macl, compared to 2.1%, in controls. Surprisingly, when injected into
secondary mice, the B220+/Macl’' cells showed the highest frequency
of leukemia propagation (>1 in 36 cells) as compared to the Mac1/B220-
bulk population population (1 in 19717) and the B220/Mac" cells (1 in
437). Moreover, at a single cell level, the leukemic IGH DJ rearranged
B220*/Macl" cells could give rise to the B220/Macl* as well as the
Mac1*/ B220" populations with clonal DJ rearrangements, and induce
identical leukemias demonstrating its capacity to give rise to the myeloid
leukemic bulk at the single cell level. Depletion of the B220" cells from
the leukemia before secondary transplantation effectively prevented
leukemia development in mice. This murine model closely recapitulat-
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ed C/A" human AML; BM cells of a majority of patients (7 of 9) displayed
clonal IGH DJ rearrangements and in 3 of 3 patients tested, a significant
proportion of C/A" IGH rearranged CD45RA" (B220) cells could be
detected. Conclusions. These results indicate that LSCs can have surface
markers different from both normal stem cells and the tumor bulk,
which might be useful for specific targeting of such LSCs while sparing
the normal stem cell pool.
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IDENTIFICATION OF HEME OXYGENASE 1 (HO-1=HSP32) AS A CRITICAL SURVIVAL
FACTOR AND NEW THERAPEUTIC TARGET IN AML
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K. Greish,” A. Béhm,' W. R. Sperr,' H. Maeda,” P. Valent'

'Medical University of Vienna, VIENNA, Austria; *Graduate School of Med-
ical Sciences, KUMAMOTO, Japan

Background. Heat Shock Protein 32 (Hsp32), also known as Heme Oxy-
genase 1 (HO-1), has recently been identified as a stress-related survival
molecule that acts anti-apoptotic and cytoprotective in inflammatory
reactions. Recent data suggest that Hsp32 is also expressed in neoplas-
tic cells in various malignancies. Methods and Results. In the present
study, we provide evidence that Hsp32 is constitutively expressed in
primary leukemic cells in patients with acute myeloid leukemia (AML,
n=17) and in various AML cell lines such as HL60, KG1, KG1a, and
U937. Expression of Hsp32 mRNA was demonstrable by RT-PCR, and
the Hsp32 protein by immunocytochemistry and Western blotting. In
addition, we were able to demonstrate expression of Hsp32 mRNA and
of Hsp32 protein in the CD34"/CD38" progenitor/stem cell fraction in
the leukemic clone in patients with AML. The Hsp32-inducing com-
pound hemin (10 pM) was found to promote expression of Hsp32 in
AML cells. Incubation with the Hsp32-targeting drugs pegylated zink
protoporphyrin (PEG-ZnPP) or styrene maleic acid-conjugated ZnPP
(SMA-ZnPP), resulted in a dose-dependent inhibition of growth of
leukemic cells at pharmacologic concentrations (IC50: 5-30 uM for cell
lines and primary AML cells). The SMA-ZnPP-induced growth-inhibi-
tion of AML cells were found to be associated with induction of apop-
tosis as evidenced by light microscopy, electron microscopy, and by a
Tunel assay. In consecutive experiments, combination experiments were
performed using SMA-ZnPP and AML cell lines. In these experiments,
SMA-ZnPP was found to synergize with cytarabine in producing growth
inhibition in all AML cell lines tested. Conclusions. Hsp32 is a novel sur-
vival factor and interesting target in AML. The clinical significance of this
observation remains to be determined in forthcoming trials.
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ABSENCE OF JNK ACTIVATION IS A PREDICTOR OF ANTHRACYCLINE
RESISTANCE IN AML

E.D. Lagadinou,' P. Ziros," O. Tsopra,' K.S. Dimas,’ E. Thanopoulou,'
A. Kouraklis-Symeonidis,' M. Karakantza,' P. Pantazis,’
N.C. Zoumbos'

'University Hospital of Patras, PATRAS, Greece; *Foundation for Biomedical
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Standard chemotherapy is often unsuccessful in AML. Besides other
extensively studied causes of treatment failure, as MDR, defective apop-
tosis emerges as an important mechanism of drug resistance. Anthracy-
clins are reported to activate the JNK signaling pathway in drug-sensi-
tive AML cell lines, including U937 cells. In U937 derivative drug-resist-
ant cells (URD) we have shown absence of basal and anthracycline-
induced activation of JNK. As we have observed that URD cells are
remarkably less susceptible to anthracycline-induced apoptosis com-
pared to parental U937 cells, the different pattern of JNK response may
account for their resistant phenotype. Aims. To investigate the impact of
JNK on the apoptosis induction and the resistance to standard
chemotherapy in AML cell lines and in primary AML blasts. Methods. We
performed siRNA inhibition of JNK in U937 cells and we evaluated
apoptosis susceptibility after treatment with the anthracycline Daunoru-
bicin(DNR), (1 1M). DNR-induced apoptosis was also examined in URD
cells transfected with a constitutively active form of SEK1 (SEK-ED), an
upstream activator of JNK (URD/SEKED cells). Bone marrow blasts from
30 AML patients at diagnosis and without any previous therapy were
exposed in vitro to anthracycline treatment (1 u DNR, 16hr) and the basal
levels as well as the inducibility of JNK activity were correlated with the



drug-induced apoptotic response of blast cells. Experimental results were
also associated with patient clinical data. Results. RNA silencing of JNK
in U937 cells resulted in a 57,4% decrease in DNR-induced apoptosis
compared with wild type and cells transfected with empty vector
(annexin V+ve cells=26.46+2.02% vs 62.12+0.28%). Additionally,
URD/SEKED cells, characterized by active JNK, became more suscepti-
ble to DNR and underwent drug-induced apoptosis (annexin V+ve
cells=21.6+1.7% vs 6.42+2% in control cells). 44.2% of primary AML
samples exhibited increased basal JNK activity levels, but they were not
correlated with sensitivity to DNR. In 46% of AML samples a drug-
induced upregulation of basal JNK activity preceded the induction of
significant apoptosis, in relation to untreated controls. (#=0,00048<0,05).
The pattern of JNK activation in these patients was similar to that detect-
ed in U937 drug-sensitive cells. On the contrary, in the remaining 54%
of AML samples basal JNK activity remained immutable in response to
drug treatment, and this was accompanied by a failure of DNR to induce
significant apoptosis (p=0,4697>0,05). Moreover, the latter cohort of
patients shared clinical features indicative of a poor response to treat-
ment, such as older age (mean=78,6 years vs 57,16 years in the JNK acti-
vation group, p=0,0036<0.05) and antecedent hematological disorders,
mainly myelodysplasia (61,53 % vs 16,6% in the JNK-activation group).
CRI1 rates were significantly lower in these patients (28,57 % vs 77,7 %
in the ]NK-activation group). Conclusions. Our findings suggest that JNK
is a critical proapoptotic mediator of Daunorubicin and impaired activa-
tion of JNK is associated with a failure of DNR to induce apoptosis in
AML. In accordance with that point of view, restoration of JNK activity
may increase chemotherapy effectiveness in AML. Moreover, the acti-
vation levels of JNK may serve as a marker reflecting differences in dis-
ease biology which affect treatment outcome in AML.
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DEFINED NICHE CONDITIONS AND A STEM CELL PHENOTYPE BOTH CONTRIBUTE TO THE
IN VITRO RESISTANCE OF PRIMARY AML CELLS TO A FLT3 TYROSINE KINASE INHIBITOR
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'Nottingham University Hospitals, NOTTINGHAM, United Kingdom, *Uni-
versity of Nottingham, NOTTINGHAM, United Kingdom

Background. Relapse in acute myeloid leukaemia is considered to be
mediated by the survival of leukaemic stem cells and by protection of
blasts in the bone marrow niche following remission induction
chemotherapy. Aims. The aim of this study was to study the differential
response of both bulk cells and CD34+CD38-CD123+ leukaemic stem
and progenitor cells (LSPC) to in vitro FLT3 inhibition under different cul-
ture conditions. Methods. We devised a flow cytometric chemosensitiv-
ity assay to allow 48 hour culture of leukaemic blasts with and without
defined niche conditions (fibronectin, IL-3, SCE, IL-6, Ang-1) followed by
enumeration of the viable (7-amino-actinomycin D negative, forward
scatter high) LSPC. The FLT3 inhibitor AG1296 was applied to 11 AML
samples, of which 9 had internal tandem duplications of the FLT3 gene
(FLT3 ITDs). Results. 3/11 samples were very sensitive (>50% kill) and 5
were quite sensitive (10-50% kill) to AG1296 in bulk suspension culture
without niche support. However when niche conditions were used and
the LSPC compartment was analysed, the concentration of LSPC was
enhanced rather than inhibited by AG1296 treatment. Conclusions. We
conclude that LSPC from samples with FLT3 ITDs are resistant to
AG1296 under defined niche conditions. Whilst pharmacological FLT3
inhibitors may be more effective than AG1296, we suggest that it would
be useful to assay the effects of such agents on LSPC under niche con-
ditions, since the current study does not provide a rationale for the clin-
ical use of single agent FLT3 inhibitors to target residual LSPC post
chemotherapy.
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ANTITUMOR ACTIVITY OF BORTEZOMIB ALONE AND IN COMBINATION WITH TRAIL IN
HUMAN ACUTE MYELOID LEUKEMIA
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Background. acute myeloid leukemia (AML) is a malignant disease
characterized by abnormal proliferation of clonal precursor cells.
Although different strategies have been performed to obtain complete
remission, disease progression actually occurs in about 60-70% of
patients. Therefore, new alternative strategies are urgently required. The
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proteasome inhibitor Bortezomib has a documented antitumor activity
in multiple myeloma and other lymphoid malignancies. Tumor Necro-
sis Factor Related Apoptosis Induced Ligand (TRAIL) is a member of the
TNF family that induces apoptosis in tumor cells while sparing normal
cells. Aims. we examined the sensitivity to Bortezomib alone or in com-
bination with TRAIL of bone marrow cells from newly diagnosed or
relapsed/refractory AML patients (34 patients: 25 newly diagnosed, 4
relapsed, 5 refractory patients). Methods. cell viability was determined
using the CellTiter 96 AQueous One Solution Cell Proliferation Assay.
Immunohistochemistry or immunofluorescence were performed using
a monoclonal mouse anti-human p65 (Rel A) to evaluate the cellular
localization of NE-kB. Results. in each sample Bortezomib was able to
induce cell death of AML blasts. The cytotoxic effect was dose and time-
dependent (concentration of Bortezomib ranging from 0.001 to 10 WM
for 24 and 48 hours) and was associated with downregulation of Bel-xL
and Mcl-1, with an upregulation of TRAIL-R1, TRAIL-R2 and p21 and
the activation of executioner caspases. NF-kB was in the nucleus of AML
blasts and do not translocate after Bortezomib exposure. Moreover, low
doses of Bortezomib were able to prime TRAIL-resistant AML cells for
enhanced TRAIL-mediated killing. Conclusions. the combination of pro-
teasome inhibitors and TRAIL is effective for treatment of AML patients
even though refractory to conventional chemotherapy.
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ALLELIC IMBALANCES AND MUTATIONS OF AML1, MLL, AND FLT3 GENES ANALYSIS IN
RADIATION-ASSOCIATED ACUTE MYELOID LEUKEMIA
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Background. Tonizing radiation is established as a cause of leukemia in
humans. However, little is known about the molecular mechanisms by
which radiation induces the leukemia. Aims. The aim of this study was
the identification of molecular leukemia markers that are associated with
exposure to ionizing radiation. Methods. The cohort of patients consist-
ed of 154 unselected adult acute myeloid leukemia (AML) and myelodys-
plastic syndrome (MDS) patients, diagnosed between 1988 and 2006 in
Ukraine. Of these patients, 84 had experienced radiation exposure due
to the Chernobyl accident (radiation-associated cases), and 70 devel-
oped spontaneous AML and served as controls. Fifty-one and 59 AML
samples were analyzed for the presence of AML1 and MLL abnormali-
ties respectively using fluorescent in-situ hybridization and/or reverse
transcription polymerase chain reaction (PCR). AML1 mutations were
screened in 6 radiation-associated cases of MDS or AML following MDS
by direct sequencing of genomic DNA. Using Affymetrix high-density
single nucleotide polymorphism 10K mapping arrays, we performed a
whole-genome loss of heterozygosity (LOH) and DNA copy number
changes analysis of 19 radiation-associated AML cases. The convention-
al comparative genomic hybridization (CGH) was done on 25 radiation-
associated and 12 spontaneous AML samples. One hundred and twen-
ty four patients (71 radiation-associated and 53 spontaneous AML cas-
es) were examined for the presence of FLT3 internal tandem duplications
(ITD) by genomic PCR. Results. Translocations involving AML1 fused to
ETO but no other translocation partner was found to be significantly less
frequent in radiation-associated AML (1/24) than in spontaneous cases
(9729, p=0.02). No difference in MLL translocations frequency was found
between radiation-associated and spontaneous AML cases (0/27 and
1/32 respectively). An AML1 point mutation was detected in 1 out of 6
MDS/AML following MDS patients. The hexanucleotide duplication of
CGGCAT in exon 8, inserted after base position 1502 was found in a
patient who developed MDS following an acute radiation syndrome.
Most significant was a high frequency of LOH at 5q and/or 7p, and 7q
detected in 8 cases (42 %) of radiation-associated AML and their combi-
nation with DNA loss at 5q and/or 7q and 7p (10/26 in radiation-asso-
ciated vs. 1/12 in spontaneous cases, p=0.06). There was no significant
difference in the prevalence of FLT3 ITD between patients with (8/71)
and without history of radiation exposure (9/53, p=0.4). Six out of 17
patients with ITD were found to harbor more than one FLT3 mutant alle-
les. Multiple duplications were found in 5 of the 8 Flt3 mutated radia-
tion-associated AML, but in 1 of the 9 spontaneous cases (¢=0.0498).
Conclusions. Chromosomal translocations of the AML1 and MLL genes
are not common among the AML patients exposed to ionizing radiation.
Radiation may contribute to the development of leukemia through
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AML1 gene point mutation. We hypothesize that LOH/DNA loss at 5q
and/or 7 constitutes an important genetic mechanism involved in leuke-
mogenesis following accidental radiation exposure. The higher preva-
lence of multiple ITD alleles in radiation-associated AML cases with
FLT3 mutations may reflect an underlying radiation-induced genetic
instability.

Funded by EU contract FI6R-012964
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INHIBITION OF SDF-1/CXCR4 AXIS AFFECTS SURVIVAL AND DIFFERENTIATION OF
HUMAN AML CELLS
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A number of recent studies showed that the chemokine stromal cell-
derived factor-1 (SDF-1) and its receptor CXCR4 participate in the reten-
tion of human acute myeloid leukemic (AML) cells within the bone mar-
row (BM) microenvironment, and their release into the circulation. We
have also showed that AML cells constitutively express and secrete SDF-
1 dependent cell surface elastase, which regulates their migration and
proliferation. To elucidate the molecular events and genes regulated by
SDEF-1/CXCR4 axis and elastase in AML cells, we examined gene expres-
sion of U937 AML cell line treated with neutralizing anti-CXCR4 or
elastase inhibitor (EI) compared to untreated cells, using DNA microar-
ray technology. Unsupervised hierarchical clustering analysis showed
very similar gene expression profiles of anti CXCR4 mAb and EI treat-
ed cells, both differ significantly from the untreated control. 230 of the
8400 genes investigated were repressed, and 164 were induced after cul-
turing AML cells in the presence of anti CXCR4 mAb or EI compared to
untreated cells. Inhibition of CXCR4 or elastase was accompanied by
down regulation of the transcripts of primary granule proteins. Function-
al classification of SDF-1/CXCR4 axis or elastase regulated genes
revealed down-regulation of HOXA9, HOXA10, ETS2, as well as other
transcription factors that are over expressed in AML, and are important
for the development of leukemia. In contrast, transcriptional factors and
regulators known to be induced during myeloid differentiation like
C/EBPa, ID1, RUNX3 and HHEX were up-regulated in the treated cells.
In addition, interleukin receptors, growth factors (G-CSFR and GM-
CSEF), complement component (C1QR1) were up-regulated in the treat-
ed cells. These data were confirmed by real time PCR for selected mark-
er genes of myeloid cells differentiation. Interestingly, many of the dif-
ferentially expressed genes were common to the transcriptional pro-
gram of normal terminal granulocytic differentiation (Theilgaard- Monch
& Borregarrd 2005. Blood 105:1785), suggesting that inhibition of SDF-
1/CXCR4 axis may induce myeloid differentiation in AML cells. We
further analyzed the effect of CXCR4 pathway inhibition on AML cell
differentiation and growth. Treatment of AML cell lines with the SDF-
1 antagonist AMD3100 triggered a proliferative arrest and mimicked
myeloid differentiation, including morphologic changes and increased
expression of myeloid differentiation antigens. In summary, our study
showed that inhibition of SDF-1/CXCR4 axis or elastase in AML cells
affects similar pathways related to differentiation and malignant trans-
formation, implying a critical role for those molecules in regulating
leukemic development. Repression of SDF-1/CXCR4 decreases survival
and induces differentiation of AML cells, suggesting a potential new
therapeutic approach for AML.
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RETROVIRAL INSERTIONAL MUTAGENESIS SCREEN IN A C/EBPALPHA PROLIFERATIVE
GENETIC BACKGROUND
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The CCAAT enhancer binding protein o. (C/EBPa) transcription fac-
tor plays a key role in the regulation of growth and differentiation of the
granulocytic lineage in the hematopoietic system and CEBPA (encoding
C/EBPa) is often mutated or deregulated in AML patients. Consistent-
ly, mice lacking C/EBPo have no mature neutrophils and die within a
few hours. However, homozygous knockin mice in which wild type
Cebpa has been replaced with a mutant allele (BRM2), which abolish the
growth-repressing ability of C/EBPa, are viable, but at 8 weeks of age
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they display myeloid dysplasia with absence of neutrophil granulocytes.
Strikingly, in older CebpaBRM2/ BRM2 knockin mice the myeloid dys-
plastic phenotype progress into other myeloid malignancies such as
myeloid proliferative syndrome and acute myeloid leukemia-like malig-
nancy. This strongly suggests that secondary mutations in other loci
must occur when developing leukemia in the CebpaBRM2/BRM2. In
order to identify genes that cooperate with Cebpa mutations in the
development of leukemia in CebpaBRM2/BRM2 mice a so-called retro-
viral insertion mutagenesis screen was performed. Inbred newborn Ceb-
paBRM2/BRM?2 and wildtype mice were injected with SRS19-6 retro-
virus, which incorporated into the genome and resulted in activation of
oncogenes and leukemic progression. When leukemia was evident the
mice were euthanized and analyzed. As expected the CebpaBRM2/
BRM2 mice had a shorter latency than wildtype mice (186 vs. 276 days).
The mice had enlarged spleen, thymus, and/or lymph nodes and were
thoroughly investigated by histology, flow cytometry and southern in
order to determine the leukemic phenotypes. Most of the Ceb-
paBRM2/BRM2 mice developed an AML-like phenotype, whereas T
cell leukemias were most prominent in wildtype mice, showing that
mutating Cebpa specifically directs leukemic progression towards a
myeloid direction. Finally, the retroviral insertion loci were identified
through a splinkerette-aided PCR strategy. This led to the identification
of several novel putative and previously unexplored oncogenes, which
might collaborate with mutated Cebpa in the development of AML.
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E Witz,” E Dreyfus,® P. Mayeux,' C. Lacombe,' D. Bouscary'

"Institut Cochin, PARIS, France; *Departtement de Biostatistiques, PARIS, France,
‘Faculté de Médecine Paris Sud, PARIS, France; ‘Laboratoire d'hématologie
CHU, REIMS, France; *Departement d'hématologie CHU, STRASBOURG,
France; “Service des Maladies du Sang CHU, ANGERS, France; ’Service d'hé-
matologie Hopital Brabois, NANCY, France; *Service d'hématologie Hopital
Cochin, PARIS, France

Background. Abnormal activation of kinases may promote leukemo-
genesis by conferring cell proliferation and survival advantage in acute
myeloid leukemia (AML). New targeted therapies are currently devel-
oped to disrupt such activation, to improve the long term prognosis of
AML patients. However, the prognosis impact of kinase activation on
AML patients was only rarely evaluated. The most important studies
related to FLT3 activating mutations, which implied an adverse out-
come. Recent reports suggest that PI3 kinase (PI3K) activation may con-
fer a poor survival to AML patients. Methods. Primary bone marrow
blast cell samples from 92 patients registered for the LAM2001 trial of
the GOELAMS were analyzed at diagnosis and PISK constitutive acti-
vation was correlated with outcome. As previously reported (V Bardet,
Haematologica, 2006, 91, 757-764), PI3K activation was established with
the status of AKT phosphorylation on Ser 473, determined using either
Western Blot analysis (in samples >90% blasts) or flow cytometry in the
CD45Low positive population of blast cells, after 4 hours of cytokine
and serum starvation. In such conditions, two groups of patients were
defined, one with constitutive activation of PI3K (PI3K*), contrary to the
second (PISK"). Results. Median age at diagnosis was 46 (17,3-64,5) years.
42 patients were males and 50 were females. Leukocytosis was
12000/=<L (range 400-251800). Patients were classified in low, standard
and high-risk cytogenetic subgroups in 16%, 61% and 23 %, respective-
ly. 17/79 (21,5%) had FLT3-ITD mutation, 9/60 (15%) had Ras (N-Ras
or K-Ras) mutations and 18/72 (25%) had NPM mutations. 46 of 92
(50%) patients had constitutive PISK activation (PI3K* group). In univari-
ate analysis, no difference was observed between the two groups for all
previously described parameters, except concerning FLT3 mutational
status: 5/40 (12,5%) PI3K" patients had FLT3-ITD versus 12/39 (30%) in
the PISK- (p=0,048). All patients received one course of induction
chemotherapy (3+7 regimen), and 31 (34%) a second induction course
at day 15. Complete remission was obtained in 74 patients (80%) with
no difference between the two groups (p=0,60). Among responders, 30
(41%) had autologous stem cell transplantation, 24 (32%) had allogenic
bone marrow transplantation and 16 (22%) had consolidation
chemotherapy. With a median follow-up of 26 months (range 3 days-
37 months), 48 patients died. Overall survival was 56% in the PI3K*
group and 33% in the PISK- group (p=0.007). Among responders, 30
patients relapsed. Relapse free survival was 72% in the PI3K* group and



41% in the PI3K- group (p=0.001). In multivariate analysis, the PI3K acti-
vation plays a significant prognostic role on overall and relapse free sur-
vival, after adjustment for FLT3 status (¢<0.01 and p=0.0073 respective-
ly) and cytogenetics (¢=0.033 and p=0.0075 respectively). Conclusions.
Thus constitutive PI3K activity detected in leukemic cells at diagnosis
confers a better prognosis in AML. As we observed significantly more
relapses in PI3K- patients, we can make the assumption that PI3K activ-
ity may confer a particular sensitivity to chemotherapy in AML. Further-
more, targeting PI3K signalling in AML may be harmful and a better
understanding of downstream effectors is needed.
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LS104, A NOVEL KINASE INHIBITOR, INDUCES APOPTOSIS, SYNERGIZES WITH
CYTOSTATIC DRUGS AND IS TARGETING THE RECEPTOR TYROSINE KINASE FLT3

S. Kasper,' E Breitenbuecher,' T. Kindler,” E. Heidel,' D.B. Lipka,'
]. Elliot,® Ch. Huber,' T. Fischer!

'3rd Medical Department, MAINZ, Germany; *Howard Hughes Medical Insti-
tt, BOSTON, USA; *LymphoSign, inc, TORRONTO, Canada

Background. Fms-like tyrosine kinase 3 (FLT3), a member of the class
III tyrosine kinase receptor family, is expressed in up to 90% of adult
acute myeloid leukemia (AML). Internal tandem duplications (ITD) of
the juxtamembrane domain are found in approximately 35% of AML-
cases, are associated with poor clinical outcome and are considered to
represent an attractive target for molecular therapy. LS104 is a novel
small molecule substrate inhibitor. Ajms. To characterize biologic activ-
ity of the novel kinase inhibitor LS104 in FLT3 ITD-positive leukemic
cells. Methods. As a cellular model to investigate FLT3-ITD specific activ-
ity we employed 32D myeloid cells stably transfected with FLT3-ITD or
wt-FLT3. In addition, we used the human myeloid-leukemia derived
MV4;11 cell line harbouring FLT3-ITD and the human lymphoid-
leukemia derived RS4;11 cell line expressing wt-FLT3. Results. In MTT
assays, pronounced inhibition of cell growth was seen at nanomolar
concentration (IC=50 nM) which could be partially rescued by addition
of IL3. LS104 at a concentration ranging from 3-10 uM readily induced
apoptosis as evaluated by cell cycle analysis, annexin-V assays and PARP
cleavage. Similar results were observed using primary AML-blasts.
Throughout the experiments, FLT3-ITD expressing cells showed signif-
icantly higher sensitivity towards LS104 than cells expressing wt-FLT3.
Interestingly, efficacy of LS104 to induce apoptosis was significantly
reduced in 32D cells transfected with a FLT3-ITD isoform (N676K) pre-
viously reported to be associated with clinical resistance of FLT3-ITD to
the kinase inhibitor PKC-412 (Heidel-F et al,, Blood 2006). These results
strongly suggest that the mechanism of action of LS104 is inhibition of
FLT3 kinase activity rather than inhibition of other kinases targeted by
LS104. Immunoblot and phosphoprotein-FACS analysis demonstrated
inhibiton of tyrosine phosphorylation of FLT3-ITD and of its down-
stream target S6 ribosomal protein in transfected 32D cells and primary
AML blasts. To estimate non-specific toxicity we tested the etfects of
LS104 on differentation and proliferation of normal bone marrow cells
in colony assays. Upon incubation of up to 10 ««<M LS104, bone marrow
mononuclear cells showed normal differentiation to CFU-GMs with
only slight reduction in colony numbers. Using the intrinsic fluorescence
activity of the novel compound, a rapid and dose dependent cellular
uptake lasting up to 24h could be demonstrated by FACS analysis and
fluorescence microscopy. Combination of LS104 with the cytostatic
drugs cytosine arabinosid (Ara-C) and daunorubicin (DNR) showed syn-
ergistic and additive effects in induction of apoptosis in cell-lines and pri-
mary AML blasts, respectively. Conclusions. Our data show that L5104
inhibits signalling of FLT3-ITD kinase activity and induces apoptosis in
cell lines and primary AML blasts harbouring FLT3-ITD. CFU-GM
growth of bone marrow mononuclear cells from normal controls was
only slightly inhibited. Together, this indicates a therapeutic window
which provides a preclinical framework for clinical testing of LS104 in
FLT8-ITD-positive AML. A phase I trial for patients with refractory

hematologic malignancies is currently in preparation.
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CHROMOSOME 21-ENCODED MIR-125B AND ITS ROLE IN THE LEUKEMOGENESIS OF
MYELOID LEUKEMIAS IN CHILDREN WITH TRISOMY 21

K. Janikova, ].H. Klusmann, D. Reinhardt
Medical School Hannover, HANNOVER, Germarny

Background. Children with Down Syndrome (DS) have a 20 to 40 fold
increased risk of developing acute myeloid leukemia (ML-DS), primari-
ly the megakaryoblastic subtype (AMKL). Approximately 10% of new-
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borns with DS show a transient myeloproliferative disorder (TMD) and
more than 20% of the neonates with TMD suffer ML-DS within the first
years of their life. Recently, acquired mutations of the transcription fac-
tor GATA1 have been identified in leukemic blasts from virtually all DS
patients with ML or TMD. The factors on chromosome 21 that predis-
pose to TMD or ML-DS are still unknown. So far four miRNAs (miR-
99a, miR-125b, miR-155 and let-7c¢) which are localized on chromosome
21 are known. Aims. We hypothesized that there might be a role of miR-
NAs in the development of TMD and ML-DS. Patients and Methods. The
expression levels of miRNAs were analyzed in sorted cells from patient
samples [ML-DS (n=4), TMD (n=4), AMKL (n=4)], and megakaryocytes
from healthy donors (n=3) by gRT-PCR. CMK, a TMD derived cell line,
served as standard reference. For normalization, ribosomal 5S was used
as housekeeping gene. Myeloid progenitor cells (MPC, CD34pos,
CD33pos) were retrovirally transduced with MIGR1 containing miR-
99a, miR-125b-2, miR-155 or let-7c, respectively (MPCmiR125b
MPCmiR155 MPCmiR99a/let7c / MPCMIGR1). Green fluorescent pro-
tein (GFP) gene was used for selection of successfully transduced cells.
MegaCult®' C (StemCell Technologies) and CollagenCultTM (Stem Cell
Technologies) were used for the evaluation of proliferation and differ-
entiation capacity. A cocktail of cytokines (FLT3 ligand, stem cell factor,
thrombopoietin and interleukin 6) was added to stimulate proliferation.
Expression of putative target genes of the analyzed miRNAs has been
obtained by Gene Set Enrichment Analysis (GSEA) of recently reported
gene expression profiles (Bourquin et al, PNAS 2006), using the databas-
es for the prediction of miRNA targets (Targetscan/ Pictar). Specific tar-
get genes of miRNA 125b such as CD61, CD34, and NCAM, were quan-
tified by immunophenotyping. Results. miR-125b was clearly overex-
pressed in ML-DS (10.0 fold), TMD (5.6 fold) and AMKL (3.2 fold) com-
pared to normal megakaryocytes (p patients vs. control <0.003). Com-
parable results were obtained with miR-155 (DS-ML 8.4fold; TMD
2.2fold; AMKL 2.3fold; p patients vs. control <0.02). By contrast, let-7¢
and miR-99a expressions did not differ from controls. In the colony
assays the number of colonies of MPCmiR125b was significantly high-
er than from MPCMIGR1 (1.8 to 7 fold, %’=0.0004). Furthermore,
MPCmiR125b were less differentiated than MPCMIGR1, analyzed by
morphology (numbers of CFU-GM 0 vs. 9) and immunophenotyping
(percentage CD34/CD33 26% vs 9%). GSEA revealed a significant
decrease of the expression of miR-125b target genes. By contrast,
MPCmir155 and MPCmiR99a/let/ ¢ revealed a strong inhibition of pro-
liferation. Conclusions. MPC transduced by miR-125b revealed a high
proliferation and reduced differentiation, which supports the hypothe-
sis, that at least miR-125b is involved in the leukemogenesis of
megakaryoblastic leukemias.
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FUNCTION AND CLINICAL APPLICATION OF EMBRYONIC GENE NANOG IN CANCER

T.H. Lipscomb,' L. Zhang,” M.A. Karajannis,” S. Rafii,” D.K. Jin®

"Yorktown High School, YORKTOWN HEIGHTS; *Weill Medical College,
Cornell University, New York, USA

Background and Aims. Each year about 9,000 people die from acute
myeloid leukemia (AML), a form of malignancy agecting the hematopoi-
etic stem cells in the bone marrow. The average age of a patient with
AML is 65 years old. Overall, the survival rate in adults under 65 is about
33%, but it is 4% for people over 65. The division of normal cells is a
regulated process, but when that regulation breaks down, cells become
cancerous and divide out of control. Only a few cancer cells have the abil-
ity to replicate indefinitely. They are called cancer stem cells, and they
are responsible for cancer’s long-term growth and possibly metastasis.
The embryonic gene Nanog is responsible for maintaining the embry-
onic stem cells (ESCs) in an immature state to maintain their self-renew-
al capability and allow long-term proliferation. Our aim was to deter-
mine if decreasing Nanog expression could decrease proliferation in
HL60 cancer cells as it does in embryonic stem cells. Methods and Results.
Polymerase Chain Reaction (PCR) shows that Nanog is expressed in an
AML cell line HL60, SA726 AML cells primary human AML cells, and
circulating mononuclear cells from a patient diagnosed with glioblas-
toma, the deadliest and most common type of brain cancer. Nanog
expression did not decrease when the SA726 AML cells were subjected
to all-trans retinoic acid differentiation factor for a week. Trypan blue
staining shows that cell proliferation decreased when HL60 was subject-
ed to 25 micromolars of sodium orthovanadate. Real-time PCR suggests
a decrease in Nanog expression after HL60 AML cells were subjected to
25 micromolars of sodium orthovanadate for 72 hours. Nanog and oth-
er embryonic genes may be highly specific cancer molecular biomark-
ers for new diagnosis and therapeutic targets. Possible cancer treatments
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in the future may target Nanog and its signaling pathways using small
molecule inhibitors or gene-based therapy by delivering shRNAi- or
Zinc Finger Nuclease-plasmids to target cancer stem cells. Also, two sus-
pended blastocyst-like clusters (Figure 1) were found on day 7 of SA726
AML cell culture on Mouse Embryonic Fibroblast feeder cells in Mini-
mum Essential Medium 10% Fetal Calf Serum. These are indicative of
embryonic behavior of the cancer cells.

Figure 1. Suspended blastocyst-like SA726 AML cell clusters.

Conclusions. These preliminary results suggest that a decrease in the
cancer cell population happens concurrently with a decrease in Nanog
expression. This may justify a future study to investigate a possible
causal relationship.

Suspended blastocyst-like SA726 AML cell clusters
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THE CYTOSOLIC SEQUESTRATION OF NF-KB INDUCED BY DELOCALIZED NPM1 MAY
REPRESENT ONE OF THE MECHANISM RESPONSIBLE FOR THE BETTER
CHEMOSENSITIVITY OBSERVED IN NPM1 MUTATED AML PATIENTS

D. Cilloni, V. Rosso, E Messa, E. Messa, S. Carturan, L. Defilippi,
E Arruga, R. Catalano, C. Boveri, C. Bittoto, P. Nicoli, E. Bracco,
G. Saglio

University of Tutin, TURIN, Italy

Background. Mutations in NPM1 exon 12 and the resulting shift of
NPMI1 into the cytoplasm are the most specific and frequent events in
acute myeloid leukaemia patients with normal karyotype. Cytoplas-
matic NPM1 is associated with responsiveness to chemotherapy,
although its role in predicting outcome remains to be defined. The aim
of the study was to identify the molecular mechanism responsible for
chemosensitivity in leukemic cells carrying the mutation of
NPMI1(NPM1IM). NF-kB is a transcription factor involved in many intra-
cellular pathways including apoptosis. NF-kB is a heterodimer of p50 and
p65 subunits sequestered in the cytoplasm in its inactive form through
interaction with inhibitory IKB proteins and activated in the nucleous
after degradation of IKB. The activation of NF-kB is responsible for
chemoresistance to different drugs including anthracyclines. Aims. The
aim of the study was to analyze the possible cytoplasmatic interaction
between the mutated form of NPM1 and NF-xkB. METHODS The NEF-
«B DNA binding activity was analyzed in 72 BM samples collected from
AML patients carrying the NPM1 mutations (n=35) and NPM1 wild
type (NPMIWT) (n=37) using EMSA and ELISA methods. Immunoflu-
orescence analysis and Western blot using NPM1 and p65 antibodies
were performed to identify the amount and localization of both proteins.
Co-immunoprecipitation assay was perform to study the interaction of
the two proteins. To study the in vitro chemosensitivity, etoposide incu-
bations were performed in both NPM1WT and NPM1IM cells and apop-
tosis was evaluated. Downstream genes transcriptionally activated by
NEF-kB have been evaluated by RT-PCR and RQ-PCR. Results. NPM1M
cells were more sensitive in vitro to etoposide induced apoptosis as com-
pared to NPMIWT (p=0,004). We found a significant lower DNA bind-
ing activity in NPMIM cells when compared to the NPMIWT cells
(»=0,001). Immunofluorescence analysis confirmed the cytoplasmatic
localization of NPM1M protein and the prevalent nuclear localization of
NPMIWT. In addition, immunofluorescence analysis shows different
pattern of NF-kB localization in NPMIM cells when compared to
NPMIWT cells. In particular, in NPM1M cells NF-kB is mainly localized
in the cytoplasm in the inactive form and in NPMIWT cells is mainly
nuclear localized. These data were confirmed by Western blot. The
cytosolic interaction of NPM1M and NE-kB was demonstrated by co-
immunoprecipitation studies. Furthermore, the expression levels of
genes activated by NF-kB such as bcl2 were significantly deregulated in
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NPMIM cells. Finally, TNFa, a potent stimulus for NF-kB activation
was unable to activate NF-kB in NPM1M cells. Conclusions. We demon-
strated that p65 and NPM1 interact with each other within the cyto-
plasm and this interaction results in the sequestration of NF-kB within
the cytoplasm. The cytosolic localization of the inactive form of NF-xB
explains the reduced NF-kB DNA binding activity observed in NPM1M
patients. These data may provide a possible explanation for the
chemosensitivity observed in NPM1M patients. Furthermore, since NF-
kB is involved in the transcription of many genes which regulate prolif-
eration and differentiation processes, the disruption of NF-kB function
may represent one of the mechanism of leukemogenesis induced by
NPM1 mutated proteins.
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THE HOMEOBOX A9 GENE (HOXA9) IS REQUIRED FOR SURVIVAL OF HUMAN
MLL-REARRANGED ACUTE LEUKEMIAS

J. Faber,' A. Krivtsov,' M. Stubbs,' R. Wright,’
M. Van den Heuvel-Eibrink,* C. Zwaan,” A. Kung,” S.A. Armstrong1

'Children's Hospital Boston, BOSTON, United States of America; *Dana Far-
ber Cancer Institute, BOSTON, United States of America; *Sophia Children's
Hospital, ROTTERDAM, Nethetlands

Background. Leukemias that harbor translocations involving the mixed
lineage leukemia gene (MLL) possess unique biological characteristics
and often have an unfavorable prognosis. Gene expression analyses
demonstrated a unique profile for MLL-rearranged leukemias with con-
sistent high-level expression of select Homeobox (HOX) genes includ-
ing HOXAY, implicating an important role for HOX genes in MLL-
translocation associated leukemias. Aims. In this study we aimed to elu-
cidate the role of aberrant HOXA9 expression in human MLL-rearranged
and non-rearranged leukemia’s utilizing RNAi mediated knockdown.
Methods. To establish efficient knockdown, 6 different shRNA constructs
targeting human HOXA9 were synthesized applying the BROAD Insti-
tute (Cambridge, USA) selection algorithm to minimize off-target
effects. The shRNA constructs were then stably introduced into a pan-
el of 17 AML/ALL cell lines (7 MLL-rearranged, 10 non rearranged) and
primary AML patient cells utilizing a pLKO.1 lentiviral vector system.
The shRNA constructs which showed highest knockdown efficiency
(75-80% knockdown) as measured by quantitative PCR and Western
Blot analysis and no induction of interferon response genes were used
for further experiments. Results. Initial analysis of phenotypic effects
after HOXA9 knockdown in (9;11) MOLM-14 cells revealed sustained
inhibition of cell proliferation 48h after transduction as determined by
MTT assay followed by a progressive induction of apoptosis starting at
72h. This effect was almost completely rescued by introducing an exoge-
nous HOXA9 expression vector. To investigate if the HOXA9 knock-
down related effects are specific for MLL-rearranged cells, cell growth
and viability were next analyzed in the 17 AML/ALL cell line panel.
Interestingly, impaired cell proliferation and induction of apoptosis was
significantly higher in the MLL-rearranged cell lines than in the non-
rearranged cells (mean viability at 72h: 51% vs. 91%: p=0.007) and sig-
nificantly correlated with the baseline HOXA9 mRNA expression before
knockdown, with the greatest effect in high-level HOXA9 expressing
cells (R=0.8, p=0.00017). Analysis of MLL-rearranged and non-
rearranged primary human AML cells demonstrated a similar induction
of apoptosis after HOXA9 knockdown with a higher effect on viability
in association with the presence of an MLL translocation (p=0.004) and
high-level HOXA9 expression. Expression analysis after HOXA9 knock-
down revealed concomitant downregulation in a gene set previously
found to be aberrantly expressed in human MLL-AML and also associ-
ated with self-renewal in a recently defined murine MIIAf9 leukemia
stem cell model, including HOXAS5, HOXA10, MEIS1, RUNX2 and
MEF2C. To assess the in vivo effects of HOXA9 knockdown, luciferase-
expressing SEMK2 (t4;11) cells were transduced with HOXA9 shRNA
or GFP control shRNA and transplanted into SCID-beige mice. Engraft-
ment and leukemia burden was monitored by subsequent in vivo biolu-
minescent imaging. There was a significantly lower leukemia burden in
the HOXA9 group when compared to controls with a peak difference
at day 15, shortly before the control group animals succumbed to overt
leukemia. At this point, all mice in the HOXA9 group were still clinical-
ly healthy. Conclusions. Our data implicates an important role for aber-
rant HOXA9 expression in the survival of human MLL-rearranged
leukemias and suggests targeting HOXA9 or downstream programs may
be a novel therapeutic approach which warrants further exploration.
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PROGNOSIS OF ACUTE MYELOID LEUKEMIA IN FIRST RELAPSE:
IMPORTANCE OF THE HOVON/SAKK INDEX

E Costa, A. Botelho de Sousa
Hospital dos Capuchos, LISBON, Portugal

Background. The outcome of adults with acute myeloid leukemia
(AML) in first relapse is highly unsatisfactory, as very few patients
achieve durable second complete remissions (CR) with intensive reinduc-
tion chemotherapy (CT). Breems et al recently proposed a Prognostic
Index (PI) to be applied to patients < 60 years in first relapse, which may
prove to be a major tool in therapeutic decisions. Aim. To evaluate the
reproducibility of this PI in a cohort of uniformely treated patients at a
single center. Methods. Of 151 consecutive new patients (age 17-60
years) with de novo or secondary AML (excluding promyelocytic
leukemia) treated from May 98 to April 06, 107 achieved CR1, among
whom 55 had relapsed as of June 06. The 50 patients who received inten-
sive reinduction CT are the object of this analysis. Patients were strati-
fied into the 3 risk groups of the PI according to the following parame-
ters: length of CR1, cytogenetics at diagnosis, age at relapse, and whether
previous stem cell transplantation had been performed. Overall survival
(OS) from relapse was compared between the 3 groups. Results. Forty
two percent of the patients achieved CR2. The median OS was 5
months; the overall 1-year survival rate was 25%. The PI defined 3
groups with significantly different 1-year OS: 100% for the favorable
group (comprising 8% of the patients) 40% for the intermediate-risk
group (42 % of the patients) and 4% for the poor-risk group (50% of the
patients) [p<0.05]. Conclusions. The distribution of our patients among the
3 prognostic groups is remarkably similar to the original HOVON/SAKK
cohort. This index is simple, reproducible, and segregates subsets of
patients with very different outcomes at relapse. It should be used to
identify candidates to conventional salvage CT vs investigational strate-
gies or palliative support.
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IMPAIRED NUTRITIONAL STATUS AMONG RUSSIAN AND NORWEGIAN PATIENTS
RECEIVING INTENSIVE CHEMOTHERAPY FOR ACUTE MYELOID LEUKEMIA

P.O. Iversen,' ].M. Tangen,” E. Ukrainchenko,’ E Wisleff,*
B. Afanasyev®

"University of Oslo, OSLO, Norway; *Dept. of Hematology, Ulleval UnivH,
OSLO, Norway; *‘BMT Clinic, Pavlov University, ST. PETERSBURG, Russ-
ian Federation, ‘Dept. Hematology, UllevaalUnivH, OSLO, Norway

Background. The 5-year survival rarely exceeds 50% for patients with
acute myeloid leukemia (AML) treated with intensive chemotherapy.
During treatment repeated and prolonged hospitalisations, often in iso-
lation wards, are necessary. Our clinical experience is that body weight
is reduced and the patients experience nausea, loss of appetite and
fatigue, indicating that during treatment the nutritional status of the
patients deteriorates. However, these alterations have not been quanti-
fied or systematically studied. Such documentation is necessary in order
to give recommendations concerning nutritional supplements. Aim. In
this prospective study we investigated the nutritional status in AML
patients receiving intensive chemotherapy treatment. AMethods. From
2004-2006 we recruited newly diagnosed adult AML patients consecu-
tively admitted to either Pavlov University (n=26, mean age 60 years) or
to Ullevaal University Hospital (n=14, mean age 46 years). Written,
informed consent was obtained from all patients, and the protocol was
approved by ethics committees in both countries. The patients were
treated with induction chemotherapy consisting of cytarabin and
daunorubicin followed by 3-4 courses of consolidation therapy with
cytarabin every 3-4 weeks. Nutritional status was monitored at diagno-
sis, at start of each chemotherapy course, and finally 9 months after
diagnosis, or until they died or underwent allogeneic stem cell trans-
plantation. Measurements included body mass index (BMI), skinfold
thickness (a marker of fat tissue), hand grip strength (a marker of mus-
cle mass) and blood samples. Results. Among the Russian patients 20
(64%) did not survive beyond the induction therapy, and 6 (19%) com-
pleted the study. The corresponding numbers among the Norwegian
patients were 14 (100%) and 8 (57 %). The Table 1 shows significant and
similar reductions in both country-groups of markers of anthropometry
as well as decreased levels of albumin and transferrin, sex-hormones
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and fat-soluble vitamins. Intriguingly, the gonadotrophines and vitamin
A remained low nine months after diagnosis. Neither BMI, thyreoid sta-
tus nor the plasma levels of water soluble vitamins (B12, B6 and C)
changed in either country-group during follow-up. Summary. For a suc-
cessful outcome of AML treatment, repeated intensive chemotherapy
courses are necessary. Such treatment apparently leads to a catabolic
condition characterized by decreased fat and muscle mass, lowered fat
soluble vitamin levels, and hypofunction of the pituitary-gonadal axis.
Whether nutritional support is warranted during this treatment requires
intervention studies aimed at improving the nutritional status among
AML patients.

Table 1.

0048

FRACTIONATED DOSES OF GEMTUZUMAB 0ZOGAMICIN (3,3,3 REGIMEN) IN ADDITION
TO ESCALATED DOSES OF DAUNORUBICIN AND CYTARABINE FOR THE REINDUCTION
TREATMENT OF RELAPSED AML: A PHASE 1/2 STUDY OF THE ALFA GROUP

H. Farhat,' N. Boissel,> O. Reman,® N. Contentin,* S. Corm,’
E. Raffoux, S. De Botton,” P. Rousselot,' C. Preudhomme,” E Pousset,’
S. Chevret,” H. Dombret,” S. Castaigne'

'Hopital de Versailles, LE CHESNAY; *Hopital Saint Louis, PARIS; *Hopital
Georges Clemenceau, CAEN; *Centre Henti Becquerel, ROUEN; *Hopital
Claude Huriez, LILLE, France

Gemtuzumab Ozogamicin (GO, Mylotarg®) used as a single agent at
a dose of 9 mg/m’ for 2 doses given 14 days apart was shown to induce
a 26% response rate (RR) in patients (pts) with relapsed AML. Howev-
er grade 3-4 liver toxicity was observed in 20% of patients with a risk
of VOD. To avoid excessive toxicity lower dosage of GO are proposed
in trials combining GO in addition to conventional induction chemother-
apy for untreated AML pts . The MRC AML15 trial used a dose of GO
of 3 mg/m’ on day 1 of induction course with DA, DAE or FLAG-IDA
with promising results in terms of DES. The ongoing SWOG study is
using a dose o%GO of 6 mg/m’ on day 1 with DNR: 45 mg/m’x3 days
(d) and Ara-C 100 mg/m’ x 7d. We adressed the question of the possi-
bility of using a higher cumulative dosage of GO in addition with a 3+7
regimen. In a previous phase 2 study in 57 relapsed AML patients we
demonstrated that fractionated doses of GO: 3 mg/m’ on days 1,4 and
7 (3,3,3 GO regimen) had a good efficacy/safety profile without exces-
sive hematological and liver toxicities (no grade 3-4 liver toxicity).' Thus,
we designed a phase 1/2 trial to assess the safety and activity of escalat-
ed doses of DNR and AraC in addition to the 3,3,3 GO regimen. Three
dose levels of a 3+7 chemotherapy regimen were tested: level 1: DNR:
45 mg/m’ + AraC: 100 mg/m’; level 2: DNR: 60 mg/m’ + AraC: 100
mg/m’ level 3: 60 mg/m’ + AraC: 200 mg/m’. Inclusion criteria were
relapsed AML patients over 50 years. To date, 11 patients have been
treated: 5 in the first dose level, 4 in the second, 2 in the third. Median
age was 65 years (range: 55-75). During the induction period, grade 3-4
adverse events included: sepsis in 3 patients (dose level 1, 1 pt; dose lev-
el 2, 2 pts), bleeding in 1 patient (dose level 1), diarrhea in 2 patients (1
pt in first and second dose level), pneumonia in 2 pts (1 pt in first and
second dose level). No grade 3-4 elevated liver function tests nor hyper-
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bilirubinelia were observed and no pts developped VOD. 3 pts died dur-
ing the induction period. Causes of death were disease progression in 2
pts (dose level 2) and sepsis in 1 pt (dose level 2). 5 pts achieved com-
plete remission (dose level 1, 2 pts, dose level 2, 1 pt and dose level 3, 2
pts). Median duration of neutropenia <0.5 10°/L was 25 days and medi-
an duration of thrombocytopenia <50.10°/L was 28 days for responding
patients. We conclude that combining a 3,3,3 GO regimen with conven-
tional doses of DNR and AraC regimen is feasible. Inclusions in level 3
cohort are ongoing.

Reference

1. Taksin A.L Leukemia 2007;1: 66-71.
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ADDING LOW DOSE GEMTUZUMAB 0ZOGAMICIN TO FLUDARABINE ARA-C AND
IDARUBICIN MAY IMPROVE DFS AND 0S IN ELDERLY PATIENTS WITH NON M3 AML:
RESULTS OF A PROSPECTIVE, PILOT, TRIAL AND COMPARISON WITH A HISTORICAL
COHORT OF PATIENTS

M. Clavio," L. Vignolo,' A. Albarello,' R. Varaldo,' G. Catania,’

A. Ghiso,' C. Ghiggi,' E Olcese," I. Pierri,' M. Miglino," A. Manna,’
E. Balleari,' A.M. Carella,' M. Sessarego,' M. T. Van Lint,'

A. Bacigalupo,' M. Gobbi'

'Clinica Ematologica Univ. Genova, GENOVA; 2Dept. Oncology, LA SPEZIA,
Italy

Background. Elderly AML patients and patients with AML evolved
from MDS or therapy related display a very poor prognosis. In the last
decade the association of fludarabine, Ara-C and anthracycline proved
to be an effective and well tolerated induction regimen for this group of
patients and, more recently, the introduction of gemtuzumab ozogam-
icin (GO) has opened new perspectives in the treatment of AML. Meth-
ods. We report here final results of a prospective multicentre trial testing
the combination of chemotherapy (Fludarabine 25 mg /sqm, Ara-C 1 g
/sqm, idarubicin 5 mg / sqm all for 3 days) followed by gemtuzumab
ozogamicin (3 mg/sqm at day 4), for induction treatment of patients
with CD33+ acute myeloid leukaemia (AML). Responding patients
received the same regimen as consolidation therapy. Patients. Forty-six
consecutive patients were treated between May 2004 and September
2006. The median age was 66 years (60-80), the karyotype was
unfavourable in 12 patients (26%), intermediate in 33 (71%) and
favourable in 1 (3%). Results. Neutrophil (N>0.5x10°/L) and platelet (Plt
> 25%10°/L) recovery required a median of 17 days (range 10-26) and 16
days (range 7-30) from the end of therapy, respectively. There was one
early death during induction. Eleven major infectious complications
were recorded (sepsis in 6 patients, pneumonia in 1, pleuritis in 1,
aspergillosis in 3). Non-haematological toxicity was very mild. In par-
ticular, none of the patients experienced grade 3 or 4 hepatic toxicity, but
4 patients had transient elevation in liver function tests (specifically
bilirubin). No evidence of VOD or sinusoidal obstructive syndrome was
documented. Of the 45 evaluable patients 24 achieved a complete remis-
sion (62%), 66% and 33% in good-intermediate /poor karyotype
patients, respectively. Median duration of CR is 8 months (3-26). The
cumulative incidence of relapse is 37 % with an actuarial 3 year survival
0f 54%. These results were compared with 47 patients matched for age
and karyotype who received the same treatment (FLAI), without GO.
The proportion of patients achieving CR was comparable. However,
patients with de novo AML receiving GO (n=26) had a significantly
lower risk of relapse at 2 years when compared to patients not receiv-
ing GO (n=35) (40% vs 80%, p=0.01) and significantly better overall 2
years survival (40% vs 14% p=0.02). Patients with secondary AML had
comparable outcome whether or not they were given GO. Conclusions.
this GO based induction chemotherapy can be given to elderly patients
with AML with a good toxicity profile. In keeping with a recent prospec-
tive randomised trial, the addition of GO seems to reduce the risk of
relapse and therefore to prolong disease free survival.
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AN ANTHRACYCLINE FREE REGIMEN BASED ON CONTINUOUS SEQUENTIAL INFUSION
OF FLUDARABINE AND CYTARABINE FOR ELDERLY PATIENTS WITH ACUTE MYELOID
LEUKEMIA. RESULTS FROM A PHASE 11 STUDY ON 100 PATIENTS

E Ferrara,' M. D'Arco,” G. Mele,' M. De Simone,' D. Laudati,’'
C. Califano,” C. Copia," A. Fasanaro,' M. Pedata,' S. Palmieri'

'Cardarelli Hospital, NAPLES; *Umberto I Hospital, NOCERA INFERIORE,
Italy

New approaches are needed for elderly patients with acute myeloid
leukemia (AML). The combination of fludarabine (F) with cytarabine
(ARA-C) + G-CSF has been proven to be effective in refractory or
relapsed AML. However, little is known as concerns continuous sequen-
tial infusion of the two drugs in newly diagnosed patients. In a phase II
study, we investigated the efficacy and toxicity of a regimen including
F + ARA-C administered as sequential continuous infusion (CI-FLA) in
a series of untreated non-M3-AML patients aged more than 60 years. F
atloading dose of 10 mg/sqm over 15 min at day 0, and after three hours
and half ARA-C at a loading dose of 390 mg/sqm over 3 hours were giv-
en; at the end, F at 20 mg/sqm/ci/24 hours for a total of 72 hours and
ARA-C at 1440 mg/sqm/ci/24 hours for a total of 96 hours were start-
ed. G-CSF was added at day +15 at a dose of 5 microg/kg. Patients
achieving CR were programmed to receive an additional course of CI-
FLA. After consolidation, G-CSF at 10 microg/kg was given from day 15
in order to mobilize CD34" cells. Between June 2001 and June 2006, 100
patients received the treatment. Median age was 68 years (range 61-81).
In 42 patients (42%) an antecedent myelodysplastic syndrome preced-
ed overt AML. Cytogenetic analysis showed normal karyotype in 50
patients, complex karyotype or other unfavourable chromosomal abnor-
malities in 38 cases, no mitoses in 12 cases. Finally, 65 patients were
affected by one or more concomitant diseases requiring specific treat-
ment. Overall, 63 (63 %) patients achieved CR, all but one following one
course of CI-FLA. There were 18 induction deaths (18%), while 19
patients (19%) were refractory to induction treatment. The median
number of days to neutrophil > 0.5x10°/L and platelet > 20x10°/L was
19 (7-34) and 19 (9-38), respectively. Patients needed a median of 3
platelet units (0-19) and 7 blood units (1-38), respectively. Most patients
required broad spectrum empiric antibiotic therapy, while 19/100 cases
(19%) needed intravenous antifungal treatment. Documented infections
occurred in 15 cases (15%). Forty-four patients out of 63 (70%) were eli-
gible for the programmed consolidation course. Five of the first 20 con-
solidated patients died from infectious complications during subsequent
pancytopenia; therefore, the remaining last 24 patients received reduced
consolidation with F+ARA-C at 48 and 72 hours, respectively. Forty-four
patients were monitorized for the mobilization of CD34" cells, collec-
tion being successful in 33 (75%). Median number of CD34" cells/kg
collected was 6.8x10° (2-60.3), median number of apheresis being 2 (1-
2). Overall, 27 (27 %) patients received autologous stem cell transplan-
tation (ASCT). Disease free survival and overall survival are 11 and 13
months, respectively. Survival at 5 years is projected to 25%. In conclu-
sion, this study demonstrates that CI-FLA is an effective and well-toler-
ated regimen for elderly patients with AML. Therapeutic results are
extremely encouraging as to CR achievement, CD34* cell collection and
ASCT feasibility and compare favorably with conventional anthracy-
cline/ARA-C based therapy.
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FACTORS INFLUENCING THE COLLECTION OF PERIPHERAL BLOOD STEM CELLS IN
ACUTE MYELOID LEUKEMIA IN FIRST COMPLETE REMISSION

E Ferrara, M. Annunziata, M.R. D'Amico, S. Palmieri, C. Copia,
M. De Simone, E Pollio, P. Correale, EP. Tambaro, A. Viola, G. Mele

Cardarelli Hospital, NAPLES, Italy

Several studies have investigated factors influencing peripheral blood
stem cell (PBSC) mobilization in patients with non myeloid malignan-
cies; conversely, there are very few reports on low number of patients
concerning the efficiency of PBSC mobilization in patients with acute
myeloid leukemia (AML). We analyzed the effects of different potential-
ly influential variables on successful mobilization of CD34 positive
(CD34") from a series of 160 consecutive patients with AML in first
complete remission (CR1). Data were collected from a cohort of 160
consecutive patients with AML in CR1. The median age was 52 years
(14-78). There were 134 patients with de novo AML (84%) and 26
patients (16%) with secondary AML (s-AML). According to MRC crite-
ria, cytogenetic findings at diagnosis were classified as favourable in
11%, intermediate in 69% and adverse in 20% of patients. Patients up



to 60 years (n=116, or 72 %) received anthracycline + cytarabine + etopo-
side as induction, followed by consolidation including intermediate dose
cytarabine + mitoxantrone, while those aged more than 60 (n=44, 28%)
were treated in induction/consolidation with fludarabine/cytarabine giv-
en as continuous sequential infusion. Consolidation therapy followed by
G-CSF at 10 microg/sqm given from day 15 to the last apheresis was
used as mobilization regimen. The following variables were analyzed:
age >vs 60 years, de novo vs s-AML, anthracycline vs fludarabine based
induction treatment, cytogenetics at diagnosis, presence of FLT3 muta-
tions (either ITD or D835 mutation), WBC at diagnosis (more or less than
50x10°/L), number of courses (i.e. 1 or 2) needed for achievement of CR.
The above parameters were correlated to successful mobilization
(defined as collection of >2x10°/L). Overall, 137 patients (86%) had a suc-
cessful mobilization of stem cells, while 23 (14%) failed to mobilize.
The median number of CD34" cells collected was 6.9x10%L (range 2.1-
25). Either univariate or multivariate analysis (see Table 1) failed to
demonstrate significant influence on successful mobilization for any of
parameter which were considered into the study. More in detail, no
effect was observed as median number of CD34" cell collection, medi-
an number of apheresis, peak of SC in PB and median number of CD34*
cells collected per single apheresis were concerned. In addition, none of
the above parameters was significantly related to hematopoietic recon-
stitution after autologous stem cell transplantation in terms of WBC and
platelet recovery, while hematopoietic recovery was significantly relat-
ed to the number of CD34" infused cells. We conclude that successful
mobilization in AML is unpredictable by using the variables analyzed in
our study.

Table 1. Multivariate analysis of different paramenters on mobilization.
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THE DETERMINATION OF LEUKEMIC PHENOTYPE AND MINIMAL RESIDUAL DISEASE IN
ACUTE MYELOID LEUKEMIA BY USING FLOW CYTOMETRY

P. Topcuoglu, K. Dalva, S. Meric, S. Sahin, M. Arat, M. Beksac
Ankara University, ANKARA, Turkey

The hematological remission in acute leukemia is defined as the
achievement of complete hematological recovery in peripheral blood
and the a decrease of leukemic blasts below 5%. The persistency of
malignant cells below this threshold level (<5%) is called as minimal
residual disease (MRD). A number of publications have reported that the
presence of MRD after the treatment(s) might predict relapse of the
underlying disease. One of the covinient methods used for the detection
of MRD is immunophenotyping with flow cytometry (FCM). In this
study we aimed to evaluate both the leukemic cell immunophenotype
at the diagnosis and the amount of MRD at the follow-up in AML
patients (using FCM events). 166 patients diagnosed as AML between
January 2004 and June 2006 in our center were analyzed retrospective-
ly. Median age was 49 years. Male/Female was 104/62. Method:
Immunophenotyping at the period of diagnosis was performed by using
the monoclonal antibodies specific for CD45, HLA-DR, CD34, CD33,
MPO, CD15(CD16), CD13, CD24, CD11b, CD117, CD64, CD10, CD2,
CD19, TdT and (CD4)(CD7). The data were collected in FC500 (Beck-
man Coulter, France) flow cytometer and were analyzed using the RX-
P software program. We usually analyzed approximately 10.000 cells at
the diagnostic samples and at least 500.000 cells at the follow-up sam-
ples for the detection of MRD. The classification of MRD was evaluat-
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ed in four groups according to Kern et al recommendations (Crit Reviews
Oncol/Hematol 2005). Results. The diagnostic samples in AML patients
for FCM were obtained from bone marrow (n=133) or peripheral blood
(n=33). The median value of immature cell ratio was 63% (21-98%).
We detected leukemia associated immunophenotype (LAIP) in one
and/or more than one categories at the diagnosis (Table 1).

Table 1.
Clssification LAIP The detected parameter %
Cross-lineage CD2+,CD19+, CD4+, CD7+ etc 61 7.05
(n=55 patients)
Asynchronous CD117/34/33+13 289 334
(n=148 patients) CD11b+/CD117+/CD34+

(D34+/CD15+/CD33+/+CD13+ etc
Lack of expression CD15+/CD33+/CD13- 298 345

(n=patients) HLA-DR+/CD34-/CD13+ OR CD33+

CD11b+/CD24-/CD34+ OR CD117+ etc

Overexpression CD11b-/CD117+/CD34+(+) 217 25.1
(n=111 patients) CD15+/CD13++/CD33++

HLA-DR++/CD33++/CD34++ ect
Total 865 100

In summary The 55 of the diagnostic samples, were positive for cross-
lineage expression of lymphoid antigen, 148 show asynchronous expres-
sion of antigens, 155 present a lack of myeloid antigen expression and
111 have had myeloid antigen overexpression. The most frequent LAIP
in the diagnosis was the persistency of immature myeloid antigen dur-
ing the maturation (33.4%) or the lack of expression of myeloid antigen
(34.5%). Only 73 patients were able to be analysed for MRD on day of
14th to 54th following remission induction therapy. We could not eval-
uate 17 patients (23%) for MRD at the follow-up in which hematolog-
ical remission was not achieved after a remission-induction therapy:.
Eighty-nine percent of 56 patients in the remission had any LEIP permit-
ting for the evaluation of MRD. The amount of MRD was 0.1% to 10%
in different follow-up periods. We observed relapse within six months
in 36% of 55 patients having MRD. Conclusions. We found less myeloid-
antigen associated abnormal immunphenotype (7.65%) in the diagnos-
tic samples compared with the previous published studies (10-24%).
However, the ratio of leukemic immunophenotype was detected as
92.6%. Evaluation of MRD with regular follow-up of FCM events may
allow us to predict the probability of relapse.
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WILMS' TUMOUR 1 MUTATION IN NORMAL KARYOTYPE AML

P. Virappane,' R.E. Gale,” R K. Hills,’ I. Kakkas,* K. Summers,’
J. Stevens,” C.L. Green,” C.G. Allen,” H. Quentmeier,® H. Drexler,®
AX. Burnett,” D.C. Linch,” D. Bonnet,” T.A. Lister,’ ]. Fitzgibbon®

'Institute of Cancet, LONDON, United Kingdom; *University College London,
LONDON WC1E 6HX, United Kingdom; *University of Wales College of
Medicine, CARDIFE, CF14 4XN, United Kingdom; *Evaggelismos Hospital,
ATHENS, Greece; *Barts and the London School of Medicine, LONDON, Unit-
ed Kingdom; “DSMZ, BRAUNSCHWEIG, Germany; ’Cancer Research, HSC
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Background. Our recent studies demonstrated that the Wilms’ tumour
1 (WT1) gene represents an important mutational target in normal kary-
otype (NK) Acute Myeloid Leukemias (AML) (Fitzgibbon et al,, 2005;
Summers et al., 2007). In this study, we have set out to determine the
potential clinical relevance of these mutations. Methods. Diagnostic NK
AML patient DNA samples (n=285: de novo 272, secondary 13) were
obtained from previously conducted Medical Research Council AML 10
and 12 trials and AML cell lines (n=67) from the DSMZ-German Collec-
tion of Microorganisms and Cell Cultures. Mutation analysis for WT1
was performed using standard PCR-based direct sequencing and high-
resolution Capillary Electrophoresis (CE) of exons 7 and 9. FLT3 and
NPM mutation status were obtained using standard approaches. Statis-
tical analysis was performed using the Mantel-Haenszel test for initial
response, and log-rank test for long term outcomes. Results. Mutation of
WT1 was observed in 32/285 (11%) NK AMLs. These occurred predom-
inantly in exon 7 (26/32) with the vast majority being frameshift muta-
tions (30/32 cases) arising as a result of insertions or deletions (range 1-
28 bps). Two non-synonymous substitutions, D396N and H397Y of
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unknown significance were identified in single cases. Mutations could
be separated into 3 distinct patterns based on CE mutant quantification:
low (6 cases < 30% mutant), intermediate (15 cases 30-60% mutant) and
high (9 cases >70% mutant) mutation load. There was no significant dif-
ference in the frequency of FLT3-ITD (47% Vs 34%) and NPM muta-
tion (50% vs 62%) between WT1(M) and WT1(WT) cases. Patients with
mutations in WT1 had an inferior initial response to therapy (Complete
Remission [CR] WT1(M) 75% Vs WT1(WT) 90%, Odds Ratio [OR]
4.04, Confidence Intervals [CI] 1.30-12.5; p=0.02) and a higher rate of
Resistant Disease [RD] (RD WT1(M) 16% Vs WT1(WT) 5%, OR 5.85,
CI1.29-26.4; p=0.02). Although Overall Survival (OS 34% vs 47 %) and
Disease Free Survival (DFS 33% vs 47 %) were lower in the WT1(M) Vs
WTI1(WT) cases, this did not reach statistical significance. CE mutation
analysis in 67 AML cell lines yielded mutation in the UF-1 (PML-RARA)
and CTS (MLL-AF6) cell lines suggesting that WT1 mutations are like-
ly to occur in other cytogenetic risk groups. Conclusions. W1 mutations
occur in 11% of NK AML at diagnosis. Mutations result in insertion or
deletions in the DNA binding domain of the protein and have the poten-
tial to interfere with WT1 derived minimal residual disease detection.
The locations of the common epitopes used for immunotherapy locate
outside of the mutated region. WI'1 mutations are associated with a
lower CR rate and a higher rate of RD. Although OS and DES are low-
er in the mutated group, this did not reach significance. Additional cas-
es are being investigated to determine whether WT1 mutation status
warrants inclusion as a poor risk marker in AML.

0054

ANALYSIS OF NPM1 MUTATIONS USING A SIMPLIFIED DNA-BASED PCR APPROACH
DEMONSTRATES THAT ONE THIRD OF YOUNGER ADULT PATIENTS WITH NORMAL
KARYOTYPE CARRY A MUTATION

D. Rund, M. Safrai, M. Kedmi, S. Bar Cohen
Hebrew University-Hadassah Hospital, JERUSALEM, Israel

Background. There is a need for guidelines to improve risk stratifica-
tion of patients with AML who have a normal karyotype. In 1999, it was
discovered that rearrangements of the FLT3 gene confer a poor progno-
sis in AML. These were found in around 25% of AML, mostly in patients
with a normal karyotype. In 2005, it was discovered that mutations in
the NPM1 gene conferred a favorable prognosis. Analysis of these two
mutations greatly improves prognostic ability for normal karyotype
AML. The analysis of NPM1 mutations has generally been performed
using histochemistry, sequencing of DNA, or RNA-based methods (RT-
PCR) however many laboratories do not have the facilities to perform
these analyses. Furthermore, as FLT3 analysis is performed on DNA, it
is advantageous to have a DNA-based method to study these two aber-
rations in parallel. Aims. To establish and test a DNA-based method of
NPM1 analysis. Methods. We have developed a DNA-based method for
NPM1 analysis using PCR and melting temperature which gives rapid
clearcut results which demonstrate the presence of a mutation. Although
this method does not detect the specific type of mutation, this does not
influence prognosis, and it is not crucial to determine it. We have used
this method to analyze 154 patients with AML (primary and secondary)
for both NPM1 and FLT3 mutations. 60 of these had a normal kary-
otype. FLT3 length mutations were analyzed by PCR and acrylamide gel
electrphoresis. Results. Figure 1 shows a typical result of such an analy-
sis. The tracing with a single peak represents normal DNA. The tracing
with two peaks represents an AML patient sample which carries an
NPM1 mutation.

Figure 1. Melting curve analysis for NPM1 mutations.

In total, we found that 21 patients had NPM1 mutations, of whom 20
had a normal karyotype, representing 33% of normal karyotype AML
patients. Of these, 10 patients also had FLT3 rearrangements, whereas
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10 had only NPM1mutations without FLT3 rearrangements. Although
our sample is small, our findings were in accordance with the literature:
patients with NPM1 mutations had a longer survival than those with-
out such mutations, but only if FLT3 rearrangements were not present.
Two thirds of the NPM1 positive patients were female. Our percent of
normal karyotype/NPM1 positive patients (33%) is somewhat lower
than that reported in the literature [45.7% (Theide, 2006) to 50-60%
(Falini, 2006))]. The slightly lower percent could be due to a number of
factors, such as the small sample size of our group. Alternatively, it could
be due to the younger age of our patient population. The mean age of
our patients positive for NPM1 mutations was 46 years (range 17-79) as
compared to 48 (17-87) without NPM1 mutations. Falini (2005) report-
ed that the NPM1 positive patients were significantly older (51.8 years)
than NPM1 negative patients (41.9 years) (Falini, 2005). Thiede (2006)
also reported a slightly older age for NPM1 positive compared to nega-
tive patients, in a population whose median age was 60 years. Summa-
ry and Conclusions. We conclude that melting temperature DNA-based
NPM1 analysis is useful in rapid determination of NPM1 status. Patient
age may influence the development of NPM1 mutations.
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ARE COMORBIDITY SCORES USEFUL DECISION MAKING TOOLS FOR INTENSIVE
CHEMOTHERAPY IN ELDERLY PATIENTS WITH ACUTE MYELOID LEUKEMIA?

H. Dombret,' ].V. Malfuson,” A. Etienne,’ P. Turlure,* T. De Revel?
D. Bordessoule,* N. Vey,* C. Gardin®

'Hopital Saint-Louis, PARIS; *Hopital Percy, CLAMART; *IPC, MARSEILLE;
‘CHU, LIMOGES; *Hopital Avicenne, BOBIGNY, France

Aim. We have recently reported results of standard intensive
chemotherapy in 416 patients with AML aged 65 years or more (medi-
an, 72 years) treated in the ALFA-9803 trial. We report here on the impact
of pretreatment comorbidities on mortality before day 100 (d100 mor-
tality, 22% in the whole patient population) and survival in this large
cohort of patients. Methods. For each patient, we calculated the original
Charlson Comorbidity Index (CCI) (Charlson, ] Chron Dis 1987) and the
refined Hematopoietic Cell Transplantation Comorbidity Index (HCT-
CI) (Sorror, Blood 2005). Results. As expected, both scores correlated
pretty well (CCI 0/1/2=353/57/6; HCTCI 0/1/2/3+ = 268/85/42/21;
»<0.001). Due to usual inclusion criteria which represent a first impor-
tant selection step including notably the absence of heart or renal fail-
ure, only 5 comorbidities were observed in at least 5% of patients : coro-
nary artery disease (10%), arythmia (8%), infection (8%), diabetes (7 %),
and chronic pulmonary disease (5%). Neither CCI or HCTCI correlat-
ed with advanced age in this patient population. Performance Status
(PS) correlated strikingly with initial WBC but not with HCTCI, mak-
ing it more a characteristic of AML impact on host status than purely
host-related. In multivariate analysis, the HCTCI influenced d100 mor-
tality (#=0.01) and overall survival (»=0.008) more significantly than the
original CCI. Other independent factors were age, PS, and cytogenetics.
Such an additive weighted score is, however, of relatively limited inter-
est for decision making at the individual patient level. An HCTCI>1
demarcated only 15% of high-risk patients with a d100 mortality rate
of 35% and higher HCTCI levels only 5% of patients or less. In addi-
tion, the predicted d100 mortality was 21% in a patient with HCTCI>1
due to cardiac abnormality and/or diabetes and/or obesity versus 47 %
in a patient with HCTCI=1 due to infection only, indicating that some
HCTClI items did not impact on outcome. Further analysis of the prog-
nostic impact of each comorbidity or combination led us to propose
only four independent criteria (pre-treatment documented infection,
chronic pulmonary disease, PS>1 if age>74y, and high-risk cytogenetics)
to consider a patient as unfit for intensive chemotherapy, even if he/she
fulfilled all usual inclusion criteria. This 4-criteria non-additive tool was
associated with a higher decisional value allowing to demarcate 28% of
patients with a d100 mortality rate of 43% and a specificity of 86%. This
new definition of unfit patients was validated in a set of patients from
one independent French institution.
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PROGNOSTIC SIGNIFICANCE OF FLT3/ITD MUTATION IN PATIENTS WITH AML1/ETO
ASSOCIATED ACUTE MYELOID LEUKEMIA
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Baclkground. AML1/ETO fusion gene in acute myeloid leukemia (AML)
usually predicts a good response to chemotherapy with a high remission
rate and a relatively long median survival. An internal tandem duplica-
tion of the FLT3 gene (FLT3/ITDs) is known to be associated with poor
outcome in AML patients. In these days, animal study showed that the
dual presentation of AML1/ETO fusion gene and the FLT3 length muta-
tion collaborate in inducing acute leukemia in mice. Aims. To determine
the prognostic role of FLT3/ITD mutation in patients with AML1/ETO
positive AML. Methods. FLT3/ITD mutation status was evaluated by per-
forming DNA polymerase chain reaction assays on 38 bone marrow
samples obtained at initial diagnosis from the patients with AML1/ETO
fusion gene positive AML. GeneScan analysis was performed to confirm
the FLT3/ITD mutation and to measure mutant levels. Results. Of total
38 patients, 9 patients (23.7%) demonstrated the aberrant FLT3/ITD
mutations. The median age of patients was 37 years (range, 18-75 years).
There were 23 males (60.5%) and 15 females (39.5%). There was no sta-
tistically significant difference in age, gender, leukocyte count, hemoglo-
bin level, platelet count and percentage of peripheral or bone marrow
blasts between the patients with FLT3/ITD and the patients without
FLT3/ITD. To analyze the response to or outcome of therapy, we eval-
uated 33 patients who received intensive induction chemotherapy con-
taining cytarabine. In univariate analysis, there was no significant differ-
ence in complete response rate (100% vs. 95.8%, p=0.53). However, the
presence of FLT3/ITD was associated with higher relapse rate in these
patients (77.8% vs. 30.4%, p<0.05). A trend for shorter leukemic-free sur-
vival (LES) was observed in patients with FLT3/ITD compared with those
without FLT3/ITD, but there was no statistical significance (8.7+2.7 ms
vs. 18.947.9 ms, p=0.26). Also, there was no significant difference in
median duration of overall survival (p=0.79). Conclusions. This study
demonstrates that the presence of FLT3/ITD mutations is a significant-
ly higher relapse rate in AML1/ETO positive patients. Therefore, a strat-
ified treatment plan such as stem cell transplantation may be warranted
for the AML1/ETO positive AML harvoring FLT3/ITD mutation.
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HAEMORRHAGE AND THROMBOSIS IN ACUTE PROMYELOCYTIC LEUKEMIA PATIENTS:
RELATION TO THROMBOTIC MARKERS

A. Falanga,' D. Balducci,' L. Russo," A. Vignoli,' M. Marchetti,'
J.H. Morrissey,” T. Barbui*

'Ospedali Riuniti di Bergamo, BERGAMO, Italy, *University of Illinois,
URBANA, IL, USA

Background. APL patients present with laboratory signs of disseminat-
ed intra-vascular coagulation. Clinical manifestations include both severe
haemorrhage and thrombosis. Remission induction therapy with all-
trans retinoic acid (ATRA) has produced high rates of complete remis-
sion and a rapid resolution of the APL-associated coagulopathy. Aim. In
this study, in newly diagnosed APL patients, we prospectively evaluat-
ed: 1. The rate of haemorrhage and thrombosis; 2. The plasma levels of
thrombotic markers before and after starting remission induction ther-
apy; 3. The predictive value of these markers. Methods. Forty-four con-
secutive patients with APL (F/M = 20/24; age range = 8-84 years) were
enrolled at our Centre from January 2000 to January 2007. All patients
received induction therapy with Idarubicin + ATRA (GIMEMA AIDA
2000 protocol) and were prospectively monitored for thrombo-haemor-
rhagic episodes for 8 weeks. Blood samples were obtained from 18 of
the 44 patients, at baseline (before ATRA = T0), and at days 7 (I7), 15
(T15), and 25 (T25) after starting ATRA. Control samples were from 25
healthy subjects. Plasma levels of clotting activation markers were meas-
ured by ELISA, including: D-dimer, thrombin-antithrombin complex
(TAT), tissue factor pathway inhibitor (TFPI), and activated factor VII-
antithrombin complex (FVIIa-AT). Results. At disease onset, among the
44 patients, 8 had haemorrhages (18%), including 3 (6.8 %) fatal intracra-
nial bleeding (1 before starting ATRA, and 2 after 1 and 3 days ATRA,
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respectively) and 5 non-fatal major bleedings (11.3%) at days 1-3 of ther-
apy; furthermore 3 patients (6.8%) presented with thrombosis, includ-
ing 1 fatal Budd-Chiari syndrome (2.2%), and 2 non-fatal events (4.5%).
During induction therapy, 3 patients (9.0%) developed thrombosis at
day 9, 15 and 40, respectively. The study of plasma markers in the sub-
group of 18 patients showed that at T0, the levels of D-dimer, TAT, TFPI,
and FVIIa-AT were all significantly (#<0.05) higher in APL patients than
controls. During ATRA therapy the thrombotic marker levels declined.
However, after a week (I7), D-dimer and TAT were significantly
(1<0.05) reduced compared to TO, whereas TFPI and FVIIa/AT levels
persisted elevated. Thereafter, TFPI level significantly decreased at T15
(vs TO, p<0.05), and last, FVIIa-AT showed a significant reduction at T25
(vs TO, p<0.05). Three of the 18 subjects of this sub-group had throm-
bosis, after 1, 9, and 15 days of ATRA, respectively, none had major
haemorrhages. Among all markers, the pre-treatment TFPI levels > 74.9
showed a significant predicting value for thrombosis by the Fisher’s
exact test (RR= 5.14; CI = 85.34-60.81, p<0.05). Summary and Conclu-
sions. These data confirm a significant rate of early deaths in APL due to
the coagulopathy, in the ATRA era. The analysis of coagulation mark-
ers shows for the first time persistent elevated levels of TFPI and
FVIIa/AT, possibly due to persistent APL cell TF expression, which sug-
gests a role for these markers in the follow up of these patients. Finally,
TFPI levels at diagnosis may be a promising marker of increased throm-
botic risk, although this needs to be tested by large prospective clinical
studies.
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FLOW-CYTOMETRIC ASSESSMENT OF MINIMAL RESIDUAL DISEASE DISCRIMINATES
CATEGORIES OF RISK AMONG ADULT AML PATIENTS WITH INTERMEDIATE KARYOTYPE

E Buccisano,' L. Maurillo,” V. Gattei,’ G. Del Poeta,” M.1. Del Principe,’
P. Panetta,” D. Fraboni,” M. Irno Consalvo,” S. Campagna,’

L. Franceschini,? L. Ottaviani,” C. Satlo® E. Ammatuna,’ E Lo Coco,?

S. Amadori,* A. Venditti®

"Policlinico Tor Vergata, ROME; *University Tor Vergata, ROME, Italy; 3Cen-
tro di Riferimento Oncologico, AVIANO (PN), Italy

Background. According to the prognostic classifications of karyotypic
abnormalities of AML (MRC and SWOG), the intermediate group
includes patients either lacking good and poor karyotype or with nor-
mal karyotype. Therefore, it represents, by definition, a miscellaneous
group for which the evaluation of the better treatment strategy is diffi-
cult due to its heterogeneity. Moreover, patients belonging to this inter-
mediate group account for the large majority of AML cases enrolled into
clinical trials. Aims. The aim of our study was to analyze the factors
specifically affecting the outcome of patients bearing intermediate risk
karyotypic abnormalities in a group of 121 AML cases entered into the
EORTC/GIMEMA protocols AML10/AML12 (age <61yrs) or AML13/
AML15 (age >61 yrs), consisting in intensive induction and consolidation
cycles. Methods. The clinico-biological variables evaluated in our model
included age, FAB, WBC count, MDR1 phenotype, FLT3 mutations and
level of post-consolidation bone marrow residual leukemic cells (BMR-
CL), assessed by multiparametric flow-cytometry (MPFC). By applying
the maximally selected log-rank statistics, the threshold discriminating
MRD negative from positive cases was set at 3.5x10* BMRLC, a level
that allowed the identification of distinct subgroups of MRD" and MRD*
patients at post-Cons time-point.

Figure 1.
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Results. Patients with <3.5x10* BMRLC at the end of consolidation
therapy were considered MRD- and showed a better outcome, patients
whose level of MRD were >3.5x10at the end of consolidation were
considered MRD" and showed a poor prognosis. Using the MRC clas-
sification, 17/121 patients (14%) had a good-risk cytogenetics, 97/121
(80%) an intermediate-risk and 7/121 (6%) a poor-risk. When we
restricted the analysis to cases with intermediate-risk karyotype we
found that: 1) patients in the MRD- and MRD" group differed significant-
ly in terms of relapse free survival (RES), overall survival (OS) and relapse
rate (p<0.001, 0.003 and <0.001, respectively); 2) Intermediate karyotype
MRD' patients had an outcome comparable to those bearing good risk
karyotype whereas intermediate karyotype MRD* patients showed a
dismal outcome comparable to adverse karyotype patients (Figure 1).
Conclusions. These results suggest that the inclusion of MPFC assess-
ment of MRD in patients with intermediate risk karyotype may be par-
ticularly useful in discriminating subgroups with different outcomes.
This may allow clinicians to design risk-based therapeutic programs in
a group of AML where karyotype does not represent a clear prognosti-
cator likely due to the underlying molecular heterogeneity.

0059

PROGNOSTIC SCORE INCLUDING SERUM [3-2 MICROGLOBULIN LEVELS TO STRATIFY
PATIENTS WITH ACUTE MYELOID LEUKEMIA: ANALYSIS OF 1293 PATIENTS

AM. Tsimberidou, H.M. Kantarjian, S. Wen, M.J. Keating, S. O'Brien,
J. Cortes, S. Pierce, M. Brandt, E.J Freireich, E. Estey

U. T. M. D. Anderson Cancer Center, HOUSTON, USA

Baclkground. Serum B2 microglobulin (B2M) levels reflect renal function
and membrane turnover. Aims. The aim of this study was to evaluate the
prognostic significance of B2M in acute myeloid leukemia (AML). Meth-
ods. Among 2,014 patients who presented to M. D. Anderson Cancer
Center with newly diagnosed AML (> 20% myeloblasts) from 1990 to
20095, pretreatment $2M levels were determined in 1,293 patients using
aradioimmunoassay (Pharmacia Diagnostic, Uppsala, Sweden)(normal
values, 0.7-2.0 mg/L). Survival analyses were performed considering 38
covariates. Pretreatment parameters that remained independently signif-
icant were used to design a model to predict an individual patient s risk
of death: the AML score. Results. The median age of patients was 61
years (range, 16-89 years). Cytogenetic risk was poor in 29%, interme-
diate in 60%, and favorable in 7 %. Zubrod performance status (PS) was
>11in27%. The median follow-up of surviving patients was 27 months
(range, 1-145 months). Overall, 96% received chemotherapy and 91%
received ara-C-based induction therapy. In the multivariate analysis of
the 2,014 patients, lack of P2M measurements was an adverse inde-
pendent factor predicting survival. Since patients > 60 years are some-
times offered less intensive therapy and have shorter survival than
younger patients, we performed separate multivariate analyses for these
groups. B2M levels were among the top three independent prognostic
factors for patients > 60 years, but not for younger patients. We then per-
formed multivariate analyses in 1293 patients with B2M measurements.
A training sample of 862 patients (2/3) was randomly selected.

Figure 1.
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The following factors had independent adverse significance for sur-
vival: worse-risk cytogenetics, older age, poorer performance status,
higher B2-microglobulin levels, lower hemoglobin levels, secondary (vs.
de novo) AML, longer prothrombin time, and higher LDH levels. The
prognostic factor model was then applied to a validation sample of the
remaining one third of patients (415/1293), with complete data on the
eight specified variables. The model was equally predictive in the vali-
dation sample. Based on the relative risks associated with each of the top
four independent risk factors (cytogenetics, age, performance status,
'B2M level), we designed the AML score. Patients with poor-risk cyto-
genetics were given a score of 2, those with intermediate risk a score of
1, and those with favorable cytogenetics a score of 0. Each of the follow-
ing factors was given a score of 1: age > 60 years, p2M > 3 mg/L, PS >1.
The risk of death could be determined by summing the above scores
present at diagnosis and ranged from 0 to 5. At 2 years, 74%, 51%,
36%, 19%, and 6% of patients with scores of 0, 1, 2, 3, 4-5, respective-
ly, are expected to be alive (Figure 1). Conclusions. This large study strong-
ly supports the utility of uncorrected serum 2M levels as an independ-
ent prognostic factor for survival in patients with newly diagnosed AML
who are 60 years or older, regardless of cytogenetics and PS. The pro-
posed score defines the key prognostic features in newly diagnosed
AML and provides a refined stratification of risk assessment.

0060

MUTATION PROFILE AND PROGNOSIS OF ADULT ACUTE MYELOID LEUKEMIA WITH
INVAGINATED CUP-LIKE NUCLEI

A. De Labarthe,' O. Nibourel,” A. Renneville,” V. Biggio,” M.T. Daniel,'
C. Parmentier,' ].M. Cayuela,' X. Thomas,® H. Dombret,’
C. Preudhomme,” N. Boissel'

'Hopital Saint-Louis, PARIS; *Hopital Calmette, LILLE; *Hopital Edouard Her-
riot, LYON, France

Background : Acute myeloid leukemia with the most frequent recur-
rent cytogenetical abnormalities (t(15;17), t(8;21), inv(16)) display well
recognized cytological features. In contrary, few morphological charac-
teristics allow to predict the mutation profile (NPM1, FLT3, CEBPA) in
AML. Recently, AML with prominent nuclear invaginations were suc-
cessively shown to be associated with FLT3/ITD and NPM1 mutations
(Kussick, Leukemia 2004; Chen, Blood, 2006). These AML also display
a particular phenotype with a low expression of CD34 and HLA-DR.
The aim of this study was to precise the mutation profile of these AML
with invaginated cup-like nuclei. Methods. AML in 92 patients aged 15-
50 years and treated in the ALFA-9802 protocol were investigated for the
presence of cup-like nuclei, NPM1 mutation (NPM1m), FLT3 internal
tandem duplication (FLT3/ITD), FLT3/D835 mutation and CEBPA muta-
tion (CEBPAm). The criterion for this morphological feature was the
presence of 10% ore more blasts with nuclear invagination embossing
at least 25% of the nucleus. Results. The incidence of NPMilm,
FLT3/ITD, FLT3/D835 and CEBPAm were respectively 28%, 20%, 11%
and 7%. Both NPM1m and FLT3/ITD were g)und in 12% AML. AML
with cup-like nuclei (CL-AML) were found in 17/92 patients (18%) : 6
FAB-M1, 6 M2 and 5 M4. CL-AML were associated with a higher WBC
(76 vs 25 G/L, p= 0.07) and a higher marrow blast rate (88% vs 70%,
p=0.02). CL-AML mostly displayed a normal karyotype (81% vs 46%,
p=0.01). All CP-AML presented with either a NPM and/or a FLT3 muta-
tion. In this subgroup, NPM1m and FLT3/ITD were significantly more
frequent (NPM1m : 76 % vs 17 %, FLT3/ITD : 71% vs 8%, p<0.0001) but
no difference was observed concerning FLT3/D835 or CEBPAm (p=0.99).
Among the 11 patients with both NPM1 and FLT3/ITD, 9 (82 %) present-
ed with CL-AML (p<0.0001). In our cohort, the sensitivity and the speci-
ficity of this morphological feature to predict the presence of concomi-
tant mutations were respectively 82% and 89%. Complete remission
rate was not different for CL-AML patients (89 % vs 92%, p=0.7). How-
ever CL-AML was associated with a shorter survival in the whole pop-
ulation (3y-OS:30% vs 53%, p=0.05) or in the cytogenetical intermedi-
ate risk group (3y-0S:45% vs 67 %, p=0.09). Conclusions. CL-AML con-
sist in a relatively homogeneous group displaying a high frequency of
both NPM1m and FLT/ITD rates and a poor outcome. Gene expression
profiling may be useful to understand and to corroborate this observa-
tion.
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GRANULOCYTE TRANSFUSION IN THE MANAGEMENT OF PATIENTS WITH
HEMATOLOGICAL MALIGNANCIES AND SEVERE INFECTION

H. Cherif,' U. Axdorph,” M. Kalin,” M. Bjérkholm’

'Karolinska University Hospital, STOCKHOLM,; *Karolinska University Hos-
pital and Ins.,, STOCKHOLM, Sweden

Background. Infection associated with chemotherapy induced neu-
tropenia continues to be a major cause of morbidity and mortality in
patients treated for hematological malignancies. The role of granulocyte
transfusion (GT) in this clinical setting has not been established. Aims and
Methods. We retrospectively analysed clinical characteristics and out-
come in a cohort of patients with hematological malignancies receiving
GT during neutropenia and severe infection. Results. A total of 30 patients
with a median age of 46 years (range 3-82) who had received one or more
GT, achieved from community donors after stimulation with G-CSF and
corticosteroids, were included. Acute leukemia (80%) and non-Hodgkin
lymphoma (17 %) predominated as underlying hematological malignan-
cy. All patients had severe (absolute neutrophil count <0.1x10°/L) and
prolonged (median 16 days; range 6-63) neutropenia. In 28 patients
(97 %) neutropenia was induced by chemotherapy and 6 of those had
received allogeneic stem cell transplantation. The etiology of febrile neu-
tropenia was microbiologically verified in 20 patients (66%) and 19 of
those had bacteremia. The major reasons for GT were persistent fever
and clinical deterioration despite adequate antibiotic therapy in combi-
nation with progressive pneumonia (n=16), neutropenic enterocolitis
(n=6), and soft tissue infections (n=3). GT were given daily for a medi-
an of 4 days (range 1-14). An increment in neutrophil counts after GT
occurred in 62% of patients and median time to fever defervescence
after GT was 5 days (range 1-33). In 11 patients resolution of fever and
all signs of infection could directly be related to GT and 3 of those
patients were long term survivors (>5 years). Mortalities at 30-days and
6-months post GT were 40% and 72%, respectively. GT was well tol-
erated and only 2 patients needed antihistamines/corticosteroids to avoid
reactions. Conclusions. A substantial proportion of severely ill patients
with complicated febrile neutropenia benefited from GT. Despite high
mortality, the presence of long time survivors motivates further evalua-
tion using well designed randomised prospective trials to evaluate the
efficacy of this intervention in patients with hematological malignancies.
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ALLOGENEIC HEMATOPOIETIC STEM CELL TRANSPLANTATION FROM MATCHED RELATED
DONORS IN FANCONI ANEMIA PATIENTS: THE TUNISIAN EXPERIENCE WITH TWO CONDI-
TIONING REGIMENS

L. Torjemane
Centre National de Greffe de Moelle Osse, TUNIS, Tunisia

We transplanted twenty-four patients with Fanconi anemia (FA) using
matched related donors (MRD) between January 1999 and June 2006.
The patients were assigned to the following groups according to the
conditioning regimen: group 1 (N=17), low-dose cyclophosphamide (CY;
40 mg/kg)-busulfan (BU; 6 mg/kg) conditioning regimen; group 2 (N=7),
low-dose CY- Fludarabine (120 mg/m’®) conditioning regimen. Median
age at transplantation was 10 years (range:3-22 years). Graft-versus-host
disease (GVHD) prophylaxis included cyclosporine A and methotrexate
(MTX; dSmg/m’ at day 1, 3, 6). Twenty-three patients engrafted (for an
absolute neutrophil count >0.5x10°/L) after a median time of 12 days
(range,10-16 days). Eighteen patients (78 %) had sustained grafts, where-
as five others of the group 1 (29%) rejected grafts between day +39 and
22 months after transplantation. Four of them are still alive after success-
ful second PBSC transplantation and one died. All of the group 2 patients
had sustained grafts without major toxicity. Acute and chronic GVHD
occurred, respectively, in 17% and 9% of only groupl patients. After a
median follow-up of 53 months (range, 9-93 months), nineteen patients
are alive. The Kaplan-Meyer survival is 79% at 7 years. We conclude
that, in FA patients, fludarabine-based conditionning allowed engraft-
ment with low toxicity.
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ALEMTUZUMAB PLUS CYCLOSPORIN A FOR TREATMENT OF PATIENTS WITH BONE
MARROW FAILURE SYNDROME

H. Kim, J.-H. Park, S.-J. Shin, Y.J. Min
Ulsan University Hospital, ULSAN, South-Korea

Patients with bone marrow failure syndrome are suffered from
cytopenia and resulting requirement of transfusion. Allogeneic
hematopoietic stem cell transplantation (alloHSCT) is the standard ther-
apy for severe aplastic anemia (AA) with suitable sibling donor. How-
ever, it is true in many cases that alloHSCT can not be performed even
in very severe AA due to no suitable donor. In that regards, immunosup-
pressive therapy (IST) is another option for those patients. Alemtuzum-
ab (ALM) targets not only B-cell but also Tcell, which is known to play
an important role in pathogenesis of bone marrow failure syndrome
(BMES). Although there were several reports of ALM for immune
cytopenia and pure red cell aplasia, no report were published regarding
ALM for BMFS. We studied the feasibility of ALM and cyclosporine A
(CsA) for patients with BMEFS. Inclusion criteria were transfusion-
dependent BMES including AA, MDS, PNH. Prior IST or other drugs for
BMES except for ALM were not excluded. ALM was infused for 3 days
(10 mg on day 1, 20 mg on day 2, and 30 mg on day 3) along with CsA
for at least 6 months. Prophylactic ciprofloxacin, acyclovir, and bactrim
were given for first 2 months. Without partial response (PR) or more
within 6 months, subsequent alloHSCT or antithymoglobulin therapy
was allowed. Total 12 patients were enrolled. Female were 9 (75%).
Median age was 43 (16-74) years. Disease were 9 severe AA, 2 moder-
ate AA and 1 hypoplastic MDS. All patients were transfusion-depend-
ent. Median amount of transfused red cell, platelet concentrate and
platelet apheresis prior to ALM-CsA were 2, 2 and 7 units, respectively.
Prior therapy were none in 9 (75%), anti-thymoglobulin in 2 (16.7 %),
and danazolin 1 (8.3%). Only 1 patient could not receive full scheduled
CsA because the patient underwent alloHSCT. Median follow-up was
326 (140-466) days. Response to ALM-CsA were none response in 7
(58.3%), PRin 4 (33.3%), and CRin 1 (8.3%). Therefore, overall response
rate was 4/12 (41.7 %). Median time to response was 47 (24-71) days (Fig-
ure 1). PR was converted to CRin 1 patient at 12 months after treatment.
Neither fever nor skin rash during treatment did not affect the possibil-
ity of response to ALM-CsA (p=0.523, p=0.523, respectively). Toxicity
during ALM was fever in 3 (25%), skin rash in 3 (25%), G1 ALT eleva-
tion in 7, G1 AST elevation in 4, and hyperbilirubinemia in 3 (G1 in 2,
G3in 1). There were no anaphylaxis, serum sickness or CMV reactiva-
tion. In spite of small number, AML-CsA showed comparable response
rate within 3 months after treatment. Therefore in conclusion, ALM-CsA
is feasible and tolerable therapy for BMFS.

Figure 1. Time to response.
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INCREASED EXPRESSION OF TOLL-LIKE RECEPTOR-4 AND -9 IN THE BONE MARROW OF
PATIENTS WITH CHRONIC IDIOPATHIC NEUTROPENIA MAY CONTRIBUTE TO THE
INFLAMMATORY MARROW MICROENVIRONMENT

H. Papadaki, M. Velegraki, K. Pyrovolaki, M. Ximeri, H. Koutala, C.
Kalpadaki, G. Gvazava, G. Samonis, G.D. Eliopoulos

University of Crete School of Medicine, VOUTES, HERAKLION, Greece

Background. Chronic idiopathic neutropenia (CIN) is an acquired bone
marrow (BM) failure syndrome characterized by Fas-mediated apopto-
sis of the BM CD34/CD33" granulocytic progenitor cells. An inflamma-
tory BM microenvironment consisting of activated myelosuppressive
T-lymphocytes, pro-inflammatory cytokines such as Tumor Necrosis
Factor-o. (TNFo), Interferon-y (IFNY) and Interleukin-6 (IL-6) and pro-
apoptotic mediators such as Fas-Ligand (FasL) are mainly implicated in
the pathogenesis of the disease. Recent evidence suggests that activation
of Toll-like-Receptors (TLRs) on antigen presenting cells (APCs) by a
variety of microbial and/or host-derived ligands, may induce the produc-
tion of pro-inflammatory cytokines by APCs. Aims. To evaluate the
expression of TLRs in the BM of CIN patients looking for possible rela-
tionships between TLR induction and pro-inflammatory cytokine pro-
duction in CIN BM. Methods. BM was obtained from 16 patients with
CIN and 14 healthy controls. All patients fulfilled the diagnostic criteria
for CIN as we have previously published (Blood 2003; 101: 2591-2600).
Surface TLR-1, TLR-2, TLR-4 and intracellular TLR-3 and TLR-9 expres-
sion was evaluated by flow-cytometry in the CD14* BM cell fraction.
TLR flow-cytometric analysis was also performed in the CD45* and
CD45" cell fraction of trypsinised adherent cell layer of confluent (week-
3) long-term BM cultures (LTBMCs), representing an approximation of
BM microenvironment cells, in patients and controls. Results. Increased
proportion of TLR-4+ and TLR-9+ cells was found in the CD14* BM cell
fraction of CIN patients (6.48+5.29 and 40.36+26.31, respectively) com-
pared to healthy controls (1.87+1.27 and 21.10+14.17, respectively;
p<0.05 and p<0.05, respectively). A trend towards increased expression
of TLR-1, TLR-2 and TLR-3 was also observed in patients (7.58+7.41,
56.14+15.68, 14.42+15.70, respectively) compared to controls
(4.01£3.89, 43.36+24.57, 5.73+4.82, respectively); however the obtained
differences were not statistically significant. Increased proportion of
TLR-4+ and TLR-9+ cells was also observed in the CD45- fraction of
patient LTBMC adherent layers (18.42+12.41 and 42.27+20.14, respec-
tively) compared to controls (4.43+0.81 and 3.93+3.35, respectively;
p<0.05 and p<0.05, respectively). Summary and Conclusions. CIN patients
display increased proportion of TLR-4* and TLR-9" cells in the BM
CD14* cell compartment and in marrow microenvironment. A degree
of TLR up-modulation might be due to the presence of pro-inflamma-
tory cytokines in patients BM. Alternatively, that specific up-regulation
of TLR-4 by intrinsic stress proteins and TLR-9 by incorporated DNA
from the apoptotic granulocytic progenitor cells may represent a contrib-
utory pathogenetic mechanism in CIN by further increasing the pro-
inflammatory cytokine production in patients’ BM.
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BLOCKADE OF INTRAVASCULAR HEMOLYSIS IN PNH WITH THE TERMINAL
COMPLEMENT INHIBITOR ECULIZUMAB UNMASKS LOW-LEVEL HEMOLYSIS
POTENTIALLY OCCURRING THROUGH C3 OPSONIZATION

A. Hill,' R.P. Rother,> A.M Risitano,’ D.S. Cole,* M.J. Cullen,!
SJ. Richards,' C. Selleri,’ P. Ricci,’ B. Rotoli,’ L. Luzzatto,’ P. Hillmen'

'Leeds General Infirmary, LEEDS, United Kingdom; *Alexion Pharmaceuticals,
Inc., CHESHIRE, USA; *Federico I University of Naples, NAPLES, Italy;
“University Hospital of Wales, CARDIFE, United Kingdom

Background. Paroxysmal nocturnal hemoglobinuria (PNH) is an
acquired hemolytic anemia characterized by intravascular hemolysis,
often resulting in the need for red blood cell (RBC) transfusions. PNH
RBCs lack two complement regulatory molecules - CD59, a terminal
complement inhibitor, and CD55, a C3 convertase inhibitor. Eculizum-
ab, a humanized monoclonal antibody that inhibits terminal comple-
ment by binding to C5, effectively controls intravascular hemolysis as
determined by a dramatic reduction in lactate dehydrogenase (LDH) to
levels in or just above the normal range. Control of intravascular hemol-
ysis in these patients led to a reduction in, or cessation of, RBC transfu-
sions. During eculizumab treatment, a majority of patients demonstrate
evidence of residual, low-level hemolysis; LDH levels remain slightly ele-
vated, haptoglobin levels are low or undetectable, and bilirubin levels are
above normal. We hypothesized that this low-level residual hemolysis
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may be due to clearance of PNH RBCs through a C3b-mediated mech-
anism. Aims. To investigate C3 deposition on RBC in PNH patients
before and on eculizumab. Methods. C3 deposition was investigated
using a direct antiglobulin test (DAT) using monoclonal anti-C3d and
two-color flow cytometric analysis with anti-CD59 and anti-C3. Resulss.
The DAT was positive in 29 out of 39 PNH patients on eculizumab. Of
these 29 DAT-positive patients, who were all receiving transfusions, 25
had DAT testing prior to eculizumab therapy and only one of these was
positive. DAT was negative in all of 8 normal volunteers. By two-color
flow cytometric analysis, the majority of patients on eculizumab demon-
strated three distinct RBC populations: (i) CD59/C3 (normal RBCs); (ii)
CD59-/C3- (PNH RBCs without C3 coating); and (iii) CD59/C3" (PNH
RBCs coated by C3). No CD59*/C3* RBCs were observed. Of 21 DAT
positive eculizumab treated patients tested, the median proportion of
total RBCs that were C3b positive was 17.6%. 18 of 29 [62%] eculizum-
ab patients with a positive DAT received at least one transfusion during
eculizumab therapy compared with 1 of 10 [10%] for DAT negative
patients (p=0.01), although even patients who did not become transfu-
sion independent during eculizumab treatment showed a marked reduc-
tion in transfusion requirement. The median hemoglobin value for the
29 DAT positive eculizumab patients was 9.8 g/dL compared with 11.3
g/dL in the 10 DAT negative eculizumab patients (»=0.08). No apparent
relationship between LDH and DAT positivity was observed. Summa-
ry. It is proposed that resolution of intravascular hemolysis in PNH
patients on eculizumab results in deposition of C3b on the surface of
PNH RBCs which may explain, at least in part, the residual low level
hemolysis occurring in some patients. This appears to be a previously
undescribed mechanism of RBC clearance in PNH, most likely obscured
by the rapidity of intravascular hemolysis in the absence of eculizumab
therapy. Despite the low-level residual hemolysis, patients continue to
receive significant benefit from eculizumab treatment.
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HIGH DEFINITION CONTRAST-ENHANCED MR IMAGING IN PAROXYSMAL NOCTURNAL
HEMOGLOBINURIA SUGGESTS A HIGH FREQUENCY OF SUBCLINICAL
THROMBOSIS

A.Hill' S.A. Reid,' R.P. Rother M.T. Gladwin,* P.O. Collinson,*
D.C. Gaze,* A. Lowe,' A. Guthrie," M.U. Sivananthan,' P. Hillmen1

'Leeds General Infirmary, LEEDS, United Kingdom; *Alexion Pharmaceuticals,
Inc., CHESHIRE, USA; *NIH, BETHESDA, USA; *St. George's Hospital,
LONDON, United Kingdom

Background. Paroxysmal nocturnal hemoglobinuria (PNH) is an
acquired disorder characterized by intravascular hemolysis and venous
thrombosis. Thrombosis is the most feared complication in PNH and is
reported to occur in more than 40% of patients. Proposed mechanisms
of thrombosis include depletion of the coagulation regulator nitric oxide
(NO) by intravascular hemolysis and increased sensitivity of PNH
platelets to activation due to deficiency in complement regulatory mol-
ecules, particularly CD59. The occurrence of subclinical thrombosis in
PNH patients has not been previously studied using modern imaging
techniques. B-type natriuretic peptide (BNP) has been shown to increase
in proportion to right ventricular dysfunction in pulmonary hyperten-
sion. Aims. To evaluate the incidence of subclinical thrombosis in PNH.
Methods. PNH patients were evaluated with a comprehensive state-of-
the-art MRI protocol (which included the use of both blood pool and
conventional Gadolinium based contrast agents) for the detection of
subclinical thromboses and its sequelae. The detailed protocol consist-
ed of: (a) lung perfusion and pulmonary MRA, (b) cardiac MR - includ-
ing quantitative studies of both ventricles, right heart flow dynamics
and delayed enhancement for the detection of left ventricular damage,
and (c) abdominal MR for the assessment of hepatic and portal venous
systems and kidneys. Plasma BNP levels were measured directly by
immunoassay. Results. 10 PNH patients (median age 31.5 yrs) with large
PNH clones but without previous clinical evidence of venous or arteri-
al thrombosis underwent imaging. Five (50%) of the patients were on
primary anticoagulant prophylaxis with warfarin. There was evidence
of significant renal hemosiderosis, which was distributed throughout the
cortices, in 9/10 patients. Two patients had small myocardial scars sug-
gestive of previous unsuspected ischemic damage. Six patients had sub-
segmental perfusion defects mainly distributed in the peripheries of the
lung fields indicative of previous small pulmonary emboli. No such sub-
clinical thromboses would be anticipated in an age-matched control
population. 8 patients had mildly reduced right ventricular ejection frac-
tions (mean 42.2+1.8%; normal range 48-63%). The plasma BNP level
was high in all 10 patients (median 29.4 pmol/]; range 18.7-373.90; nor-
mal subjects 4.89+1.00 pmol/l). No intra-abdominal defects were iden-



tified with the current protocol. Summary. we identified abnormalities
suggestive of previous subclinical thromboses in 6 of 10 hemolytic PNH
patients by high-resolution MR imaging, including in patients on pri-
mary prophylaxis with warfarin. Effective prevention of thrombosis is
an important aspect of the therapy in PNH.
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THE INCIDENCE AND PREVALENCE OF PAROXYSMAL NOCTURNAL HEMOGLOBINURIA
(PNH) AND SURVIVAL OF PATIENTS IN YORKSHIRE

A.Hill' PJ. Platts,” A. Smith,* S.J. Richards,' M.J. Cullen,' Q.A. Hill,!
E. Roman,” P. Hillmen'

'Leeds General Infirmary, LEEDS; *University of York, YORK, United King-
dom

Background. Paroxysmal nocturnal hemoglobinuria (PNH) is an
acquired clonal stem cell disorder characterized by the expansion of a
population of blood cells deficient in glycosylphosphatidylinositol (GPI)
linked proteins. This results in the classical clinical features of intravas-
cular hemolysis and thrombosis. PNH is known to be a rare disorder, but
its incidence and prevalence have so far been poorly defined with very
few studies. Aims. To better define the incidence and prevalence of PNH.
Methods. Survival data was collected on all patients diagnosed with PNH
in the strategic health authorities of North and East Yorkshire, Northern
Lincolnshire and West Yorkshire between January 1991 and July 2006.
All patients were diagnosed by flow cytometry for GPI-linked antigens
on red cells and neutrophils at a single reference laboratory (HMDS).
Results. The population of the study region is 3,742,835 (based on the
2001 census of Britain). 76 PNH patients were diagnosed during this
time period giving an incidence of 0.13/100,000/year. Based on incidence
and survival rates, the estimated 15 year prevalence of PNH is 1.59 per
100,000 resulting in a predicted prevalence of 59 patients in the study
region. We have previously demonstrated that a neutrophil clone size
>50% is a predictor of increased thrombotic risk; the current study pre-
dicts that 25% of patients will have >50% PNH neutrophil clone size,
43% with >10%, and 82% with >1%. Platelet count >100x10°/L has
been used as a criteria to consider primary prophylactic anticoagulation
in PNH patients with substantial hemolysis if the neutrophil clone size
is >50%. In the current study, the platelet count is >100x10°/L in 32%
of patients and <30 x 109/L in 27 %. The primary clinical manifestation
of PNH is intravascular hemolysis and although levels of hemolysis vary
considerably between patients even those with relatively small PNH
clones will have some degree of hemolysis. Levels of LDH (a sensitive
marker of hemolysis) were elevated above the upper limit of the normal
range in 82.5% of patients. Of the 59 patients in the study region, 33%
reported hemoglobinuria. Overall survival was 78% with a median fol-
low-up of 6.25 years (range 0 to 15 years). Survival was compared
between patients with a) hemoglobinuria (89%) vs. those without
(76%); b) neutrophil clone size 50% (81%) vs. <50% (80%) and c)
Platelet counts <30x10°/L (61%) vs. 30x10°/L (86 %) by univariate analy-
sis. Hazard ratios and 95% confidence intervals were estimated using
Cox s proportional hazards model adjusted for age and sex. Worse sur-
vival was only significantly predicted by a platelet count <30x10°/L (log
rank test, p=0.008). Conclusions. With a population of 57,105,375 (2001
census of Britain), Great Britain should have an estimated 75 new cases
of PNH per year and a predicted prevalence of 908 patients. The USA
will therefore have 4713 cases of PNH based on its July 1, 2005 census
bureau population estimate of 296,410,404. This study is the first to
accurately report the incidence and prevalence of PNH in a given popu-
lation in a well-defined geographical area.
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THIOL-DEPENDENT FORMATION OF LECTIN-INDUCED NEUTROPHIL AGGREGATES
G. Gusakov,' .V. Gorudko®

'Institute of Applied Physics Problems, MINSK, Republic of Belatus; *Belaru-
sian State University, MINSK, Rebublic of Belarus

Background. Recruitment of circulating leukocytes to vascular endothe-
lium requires multistep adhesive and signaling events including selectin-
mediated attachment and rolling, leukocyte aggregation and activation
and others. Aims. To evaluate the significance of thiol-dependent signal-
ing for stable aggregate formation, the aggregation/dissociation of neu-
trophils initiated by two crosslinking plant lectins, namely Viscum album
agglutinin (VAA) and by potato lectin Solanum tuberosum (STA) in the
presence of sulfhydryl agent N-ethylmaleimide (NEM) were compara-
tively studied. Methods. Cell aggregation/disaggregation was measured
with the methods of light transmission and optical microscopy. For
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analysis of mechanisms of cell aggregate formation by lectins we used
the method of haptenic-sugar-resistant (HSR) intercellular contacts iden-
tification.! Results. It was found that despite intimate cell contacts in the
neutrophil aggregates by N-acetyl-D-glucosamine-specific lectin STA
and galactose-specific lectin VAA only the later led to establishment of
HSR complexes. NEM concentration-dependently inhibites VAA-
induced HSR-contacts in cell aggregates. The treatment of neutrophils
by NEM increases in a dose-dependent manner rate and degree of STA-
induced aggregation and induces the formation of HSR-contacts in neu-
trophil aggregates by STA. Conclusions. The ability of NEM to modify
lectin-dependent formation of neutrophil aggregates supports the impor-
tance of thiol-dependent signaling for this process. The obtained ditfer-
ences in the mechanisms of action of NEM are determined apparently
by type of glycoreceptor involved in the adhesion interactions.

Reference

1. Timoshenko et al. FEBS Lett. 1999; 44 : 75-78.
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HLA-DRB AND DQB1 GENES IN PREDISPOSITION TO APLASTIC ANEMIA

E. Khamaganova, L. Murashova, Y. Zaretskaya

Research Centre for Hematology, MOSCOW, Russian Federation

Background. Aplastic anemia (AA) is considered to be an autoimmune
disease with active destruction of blood-forming cells by lymphocytes.
Most cases of AA can be pathophysiologically characterized as T-cell-
mediated, organ-specific destruction of bone marrow hematopoietic
cells. Immunogenetic studies have reported about a strong association
between AA and antigen HLA-DR2 (DRB1*15) in different populations,
although the exact role of HLA-DR2 in the immune mechanisms of AA
remains unclear. Genomic organization of HLA-DR region includes a
few group haplotypes (DR51, DR52, DR53, DR1, DR8), which differ
not only by encoded products but also in a number of expressed genes
(one or two). The aims of present work have been to define the role of
different HLA-DRB specificities and the expression of second DRB gene
(DRB3, DRB4 or DRBY) in predisposition to AA. Methods. 38 AA patients
were HLA-A, -B, -C, -DRBI (3, 4, 5) and -DQB1 typed (2n=76). 328 unre-
lated donors of blood components were taken as controls (2n=656). HLA
class II genes were typed by PCR-SSP. Statistical analysis was performed
using exact Fisher’s test. The strength of association between HLA speci-
ficities and disease was estimated by evaluation of relative risk (RR).
Results. In AA patients we have found insignificantly increased frequen-
cy of HLA-DRB1*15 (0.25 vs 0.128 in controls, RR=2.27) and significant-
ly increased frequency of HLA-DQB1*06 (0.382 vs 0.213 in controls,
p<0.05, RR=2.28). The frequencies of HLA-DRB1*01 and HLA-
DQB1*0501 were decreased (0.013 vs 0.131 in controls, p<0.01, RR=0.09
and 0.013 vs 0.137, p<0.001, RR=0.08, accordingly). The presence of sec-
ond expressed DRB gene (DRB1+DRB3 or DRB4, or DRB 5), i.e. group
haplotypes DR51+DR52+DR53, was revealed in AA patients more often
than in controls (0.973 vs 0.793, p<0.001), and the absence of second
expressed DRB gene (in DR1 and DR8 group haplotypes) took place in
AA patients rarely than in controls (0.026 vs 0.155, p<0.01). In case of
two expressed DRB genes in one DR group haplotype RR of AA devel-
opment was increased to 9.4 and in case of absence of second expressed
DRB gene RR was diminished to 0.14. Conclusions. Although DRB1*15
and DQB1*06 contribute to the development of AA, the increased num-
ber of expressed DRB genes also can play an important role in predispo-
sition to AA development.
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EXPRESSION OF CD203C ON NEOPLASTIC MAST CELLS IN SYSTEMIC MASTOCYTOSIS:
COMPARISON TO NORMAL MAST CELLS AND UPREGULATION BY CROSS-LINKING OF THE
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Background. In patients with systemic mastocytosis (SM), several acti-
vation-linked cell surface antigens such as CD2 or CD25, are overex-
pressed on neoplastic mast cells (MC) compared to normal MC, and thus
can be employed as diagnostic parameters. The ectoenzyme E-NPP3
(CD203c) is a novel activation-linked basophil antigen that is expressed
atlow levels on normal MC. Methods. Using multicolor flow cytometry,
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we examined the expression of CD203c on bone marrow MC in 85
patients with SM, in normal bone marrow (n=38), and in primary lung
MC (n=3). Lung MC or neoplastic MC were incubated with an anti-Igk
antibody or stem cell factor before being examined for CD203c expres-
sion. In patients with ASM or MCL, we examined expression of
CD203c-mRNA in highly purified FACS sorted MC by RT-PCR. Results.
In patients with SM, MC expressed significantly higher levels of CD203¢
compared to normal bone marrow. There were no significant differ-
ences in expression of CD203c among the SM variants analyzed,
although slightly lower amounts of CD203c¢ were detected in those with
SM-AHNMD. As assessed by RT-PCR, purified neoplastic MC as well
as HMC-1 cells were found to express CD203c mRNA. Incubation of
lung MC or neoplastic MC with anti-IgE resulted in upregulation of
expression of CD203c. However, in patients with SM with anaphylax-
is, MC did not exhibit higher baseline levels of CD203c compared to SM
patients without anaphylaxis. Conclusions. CD203c is a novel activation-
linked MC antigen, thatis upregulated in response to IgE receptor cross-
linking and is overexpressed on neoplastic MC in SM.
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Introduction. Bone marrow transplantation from HLA identical family
donors is the treatment chosen for children with severe aplastic anaemia
(SAA). When no donor is available, combined immunosuppressive ther-
apy is given. Aim. evaluation of results immunosupressive therapy in
children with severe aplastic anaemia. Material and Methods. SAA was
recognised in 85 children (31 girls, 54 boys) aged 2-17,5 years in the
eleven centre Polish Paediatric Leukaemia and Lymphoma Study Group
(PPLLSG) in Poland between 1993-20083 years. All patients received pro-
tocol according Severe Aplastic Anaemia Working Party of the Europe
Bone Marrow Transplant (EBMT) protocol: antilymphocyte globulin or
antithymocyte globulin, cyclosporin A, prednisolon and granulocyto-
or granulocytomacrophagic-cell stimulation factor was additionally
administered during deep neutropenia. Haematological response was
evaluated on 84, 112 or 180 day of the therapy. Results. complete remis-
sion occurred in 43 patients (50,5 %), partial remission in 22 (25,4%), no
response was obtained in 20 children (23.7%) in 180 day of the thera-
py. Period of observation was from 12 months to 10.5 years. During
this time relapse occurred in 6 patients (7 %). We observed 16 deaths: 7
early during the first 3 months of immunosupressive therapy (IS) and 9
after the first 3 months of IS. Conclusions. The actuarial survival at 10-
years after immunosupressive therapy is 81,2% in our group. Transfor-
mation to leukaemia or myelodysplastic syndrome (MDS) was not
observed in none of our patients. We notice one case with paroxysmal
nocturnal hemoglobinuria (PNH).
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PHASE Il STUDY OF THYMOGLOBULIN, CYCLOSPORINE, AND G-CSF FOR THE INITIAL
TREATMENT OF APLASTIC ANEMIA AND LOW RISK MYELODYSPLASTIC SYNDROME

E Ravandi, S. Faderl, A. Ferrajoli, G. Borthakur, M. Beran, S Pierce,
C. Koller, J. Cortes, H. Kantarjian

University of Texas, M.D. Anderson Cance, HOUSTON, USA

Background. Treatment of aplastic anemia (AA) often involves the use
of equine anti-thymocyte globulin (ATG) in combination with
cyclosporine. Hematological responses occur in 40% to 50% of patients
treated with equine ATG alone. With the addition of cyclosporine,
response rates of up to 65%, and 5-year survival rates of over 80% have
been reported. Rabbit ATG (Thymoglobulin) is commonly used to treat
refractory or relapsing AA patients because of its demonstrated effica-
cy and a desire to minimize the risk of potentially life-threatening aller-
gic reactions associated with re-administration of equine preparations.
It has been previously demonstrated that most patients who received
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Thymoglobulin after unsuccessful treatment with equine ATG achieved
response (Di bonna E, Br ] Haematol, 1999). High response rates
achieved with Thymoglobulin have also been reported in patients with
relapsed AA (Scheinberg P, Br ] Haematol, 2006). The efficacy of Thy-
moglobulin in AA may also be extended to myelodysplastic syndrome
(MDS), as several lines of evidence suggest that the underlying autoim-
mune mechanisms leading to the development of AA may overlap with
the disease process in at least a subset of patients with MDS. Aims and
Methods. We investigated the efficacy and tolerability of the combination
of Thymoglobulin, cyclosporine, and G-CSF as a first-line therapy for
patients with AA or low-risk MDS. Thymoglobulin 3.5 mg/kg (or 2.5
mg/kg if patients were 55 years or older) was initially administered dai-
ly for 4 days. After treatment of the first 10 patients resulted in an accept-
able safety profile, the study was amended to allow administration of
Thymoglobulin 3.5 mg/kg for 5 days in all AA patients and MDS
patients younger than 55. Methyl prednisone (1 mg/kg intravenously)
was administered daily for 5 days and was followed by a tapering dose
of oral prednisone. Cyclosporine (5 mg/kg), and G-CSF (5 pg/kg) were
also administered daily and were continued for up to 3 to 6 months, at
the discretion of the treating physician. All patients received prophylac-
tic broad-spectrum antibiotics. Results. To date, we have enrolled 17
patients, and 15 (8 with AA and 7 with MDS) have received treatment.
The median age was 61 years (range 45-73 years) for AA patients, and
60 years (range, 41-71 years) for MDS patients. The median absolute
neutrophil count (ANC) for AA patients was 0.74x10°/L (range, 0.1-1.0
x10°/L) and 0.5x10°/L (range, 0.2-2.5x10°/L) for MDS patients. The medi-
an Hgb for AA patients was 6.9 g/dL (range, 3.9-7.9 g/dL) and for MDS
patients was 8.1 g/dL (range 6.4-10.7 g/dL). The median platelet count
for AA patients was 10x10°/L (range, 0-153x10°/L) and for MDS patients
was 10x10°/L (range, 6-16x10°/L). Flow cytometry for a PNH clone was
negative in all patients. Seven patients (4 with AA and 3 with MDS) were
positive for HLA-DR15. All AA patients had diploid cytogenetics; 5
MDS patients were diploid and 2 had cytogenetic abnormalities (-18
and add{18p}). Seven of 8 (87.5%) patients with AA have responded
including 3 CRs, 3 PRs and 1 HI. One patient with MDS had a CR.
Cytopenias and neutropenic fever were the only grade 3 or 4 side-effects
observed. Other side-effects (grade 1 and 2) included infusion-related
reactions, rash, myalgias, hypomagnesemia, elevation of serum creati-
nine, and hyperbilirubinemia. Conclusions. The combination of Thy-
moglobulin, cyclosporine and G-CSF is safe and effective in the first-line
treatment of AA and has activity in low-risk MDS.
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LEAD-INDUCED ANEMIA CAUSED BY THE SAME AYURVEDIC FORMULATION IN BELGIAN
PATIENTS
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Background. An almost forgotten, but still existing cause of nor-
mochromic normocytic anemia is intoxication by lead. Heavy metals,
in particular lead, have been a regular constituent of traditional formu-
lations like Indian Ayurvedic medications. Since the renewed public
interest in complementary and alternative medicines, cases of lead poi-
soning are emerging around the world. To our knowledge, these are the
first reported cases in Belgium. Case report. Two Belgian women, both
about 40-years old, presented at the emergency department of their hos-
pital with abdominal discomfort. Laboratory investigation showed a
normochromic normocytic anemia with hemoglobin levels of 10.0 and
8.1 g/dL respectively. No explanation for the anemia and abdominal
pain was found after extensive clinical, endoscopic and radiological
investigation. Suspicion of a lead intoxication was based on the promi-
nent basophilic stippling of erythrocytes, both observed in the periph-
eral blood smear and the bone marrow aspirate. Both patients’ blood
lead levels were dangerously high, 80 and 75 ug/dL respectively. Despite
the risk to develop an encephalopathy and nephropathy at these levels,
no clinical abnormalities could be found. Upon further questioning both
patients admitted to take some Ayurvedic medications. Toxicological
analysis revealed that, in both, the same orange-red pills contained a
remarkable high amount of lead, namely 31 mg per tablet. Discussions.
Traditional remedies have become more and more popular in industri-
alised countries. One of the patients recently travelled to India where
Ayurvedic medications are widely available. However, in both cases,
the lead intoxication was caused by the same Ayurvedic formulation,
prescribed in Belgium by an Indian /ealer. The Belgian Federal Agency
for the Safety of the Food Chain has been notified. Subsequently, three



new cases of lead poisoning due to the same medication also were
reported. Conclusions. Health care workers should be aware of the poten-
tial health risks posed by some traditional or folk remedies. Although in
general, these products are believed to be safe, they may contain haz-
ardously toxic amounts of heavy metals, particularly lead. Also patients
have to know that not all substances found in nature are harmless.
Under-reporting of consumption of these herbal medicine products may
be substantial indicating how important it is for physicians to include
questions about traditional remedies. Furthermore, governments should
take measures to protect the public from potentially harmful products
like Ayurvedic formulations.
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STROMAL CELLS ALTERED FUNCTION IN PATIENTS WITH APLASTIC ANEMIA
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Background. The cause of hematopoiesis dysfunction during aplastic
anemia (AA) is not fully known. A few assumptions were made to
explain the alterations occurred. Ineffective hematopoiesis could be
caused both by disordered interactions between hematopoietic stem
cells (HSC) and stromal cells and alterations in HSC or stromal microen-
vironment itself. Aims. The goal of this investigation was to character-
ize stromal precursors (CFU-F) and mesenchymal stem cells (MSC) of AA
patients. Methods. CFU-F frequency was calculated using standard assay.
Mononuclear bone marrow cells from donors and AA patients were
plated into the 25 cm’-cultivation flasks (106, 5x10° and 2,5x10° cells per
flask) in 0-MEM with 20% of fetal calf serum. Two weeks later the
colonies were stained with crystal violet dye. MSC were isolated by cul-
tivating 2,5x10° mononuclear cells from the bone marrow in the 25 cm’-
cultivation flasks in a-MEM with 10% of fetal calf serum Cells were pas-
saged leaving one third on average once in 10 days. To induce adipogenic
di%ferentiation MSC were cultivated with isobutyl-1-methylxanthine,
dexametasone, indomethacin and insulin. Results. There were no CFU-
F detected in the bone marrow of 3 out of 15 tested AA patients; 2 out
of 15 contained regular-sized colonies, equal to the ones of the donors
and in 10 cases the formed colonies were much bigger than the donors’
ones judging by size (28,7+1,3 mm’ versus 9,1+0,5 mm’, p<0.001). CFU-
F frequency in the bone marrow of AA patients was twice as large as in
the donor bone marrow (63,5+18.3 and 29,7+5,7 correspondingly), how-
ever the difference is insignificant. Total cell production was also more
intensive in MSC cultures derived from the bone marrow of AA patients
than in the donors’ ones. First 4 passages in donor cultures resulted in
total 50,8+1,27x10° cells from one cultivation flask and took 30-60 days,
while in AA patients cultures - 60,98+23,9x10° cells in 30-40 days. After
the adipogenic induction MSC from AA patient unlike the donor‘s one
doesn't show changed morphology and an increased number of
lipophylic granules. The latter has even decreased in some cases. Obvi-
ously there are some alterations of MSC response depending on the type
of inductor. Conclusions. The data obtained display apparent changes in
stromal cells function from the bone marrow of AA patients. The
increase in CFU-F frequency and size of the colonies could be a conse-
quence of alterations in the expression level of such genes as FGE BMP4,
HGF etc, and needs further investigation. The depression of
hematopoiesis often leads to negative changes in the stromal microen-
vironment. Observed improvement in MSC growth in culture together
with its differentiation potential distortion might be an evidence of both
the initial damage of stromal cells and it's secondary alteration due to
profound bone marrow aplasia. In any case when analyzing the patho-
genesis of aplastic anemia one should necessarily take into the consid-
eration the changes occurred in stromal microenvironment of the
patients.
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ALTERATIONS IN OSTEOBLASTIC AND VASCULAR NICHES REVEALED IN ADHERENT CELL
LAYERS OF LONG-TERM BONE MARROW CULTURES FROM PATIENTS WITH APLASTIC
ANEMIA

T. Petrova
National Haematology Research Centre, NNOSCOW, Russian Federation

Background. Up to date the exact pathogeneic mechanism of acquired
aplastic anemia (AA) is still unknown. Beside immune-mediated destruc-
tion of marrow hematopoietic progenitor/stem cells (HSC) recent scien-
tific data suggest that disturbed interaction between bone marrow (BM)
stromal microenvironment and HSC may cause this disorder. In our pre-
vious studies we have shown that expression of genes regulating BM
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niches is changed in adherent cell layers (ACLs) of AA patients as com-
pared with donors. Expression of Ang-1 - one of genes regulating self-
renewal and quiescence of HSC in osteoblastic niche in BM was
decreased in ACLs of AA patients. Expression of genes regulating vas-
cular niche was also altered. Expression of VCAM-1 was decreased
whereas expression of VEGF was increased in cultures of AA patients.
Moreover futher cultivation led to normalization of expression of genes
described here in ACLs of AA patients. Aims. The aim of this study was
to find out whether normalization of gene expression in ACLs of AA
patients during long-term cultivation was due to the absence in cultures
of inhibiting factors existing in AA patient’s organism. Methods. Long-
term bone marrow cultures (LT-BMC) were established from 5 donors.
Blood serum was obtained from 13 AA patients. Serum from healthy
donor was used as a control. Serum from different AA patients was
added for 3 weeks of cultivation in LT-BMC of donors in amount of
10% from the total media volume once a week. Gene expression analy-
sis was made after 3 and 6 weeks of cultivation of donor cultures. To
characterize alterations in the expression of several genes in ACLs after
serum administration semi-quantitative analysis of RT-PCR products
was performed using Phospholmager Cyclone, Packard Bell (USA) after
Southern blot hybridization with appropriate sequences. The expres-
sion level of B-actin was used as a normalization factor. Results. 7 of 12
samples of blood serums derived from AA patients significantly
decreased the expression of Ang-1 in ACL’s of donors administered with
these serums separately. Expression of VCAM-1 also decreased in donor
cultures treated for 3 weeks with 9 of 12 serum samples. Moreover
expression of VEGF increased in ACL’s of donors administered with 12
of 13 serum samples separately. Tendency in changes of gene expression
in this experiment coincided with our previous studies of gene expres-
sionin ACL’s of AA patients. Summary/Conclusions. Serum of AA patients
contains some factors that change functioning of BM stroma i vivo and
correspondingly gene expression in ACL of donors administered with
AA patient’s serum in vitro.
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Background. Myelosuppressive cytokines TNF-a and IFN-y act as final
effectors of apoptosis in haematopoietic cells in Acquired Aplastic Ane-
mia (AAA). Combined Immunosuppression (IS) with ATG and CyA
improves haematopoiesis in most patients but has a relapse rate of about
30%. Aims. To characterize the role of TNF-o, [EN-y and IL-4 in the clin-
ical course of AAA treated with combined IS. Methods. A first group of
59 subjects, 42 in Active Disease (AD) (onset, relapse, never responding
to IS) and 31 in Non Active Disease (NAD) (responding to IS), median
age 15 years (range 2-56 years) was tested for TNF-o, IEN-y and IL-4
expression in CD3" and in CD14* marrow cells. Twentynine subjects (18
AD and 19 NAD) were also tested for BFU-e growth after block of TNF-
o and/or IEN-y in culture system. A second group including 21 patients,
median age 10 years (range 2-32) was prospectively tested for TNEF-a,
IEN-y and IL-4 expression in CD3* marrow cells at diagnosis and at
response evaluation time (RET) after IS. Results. First group= IFN-y and
IL-4 were not differently expressed in CD3" and in CD14" marrow cells
of NAD vs AD patients. TNF-o. was more expressed in CD3+ and in
CD14" cells of AD than of NAD patients without significant difference.
After blocking TNF-0. and IFN-y in culture systems BFU-e incremented
in AD patients and, significantly (#<0.05), in NAD patients, while not
incrementing in normal controls, thus suggesting that a residual TNF-o
and [EN-y activity was still present particularly in the marrow of patients
responding to IS. This finding led us to investigate prospectively the
kinetics of these cytokines in a second group of AAA patients. Second
group. The expression of TNF-a and IEN-y at diagnosis was not differ-
ent in patients who at RET were Responders vs patients who were Non
Responders to IS. The expression of TNF-o. and IEN-y (median absolute
number of CD3" marrow cells expressing cytokine in the cytoplasm)
was significantly lower at RET (443 for TNF-o. and 590 for IEN-y) vs
Diagnosis (1368 for TNF-o,, 1028 for IFN-y) in Responders (¢ 0.02). No
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significant difference was found at RET vs Diagnosis in Non Respon-
ders. IL4 was significantly lower at RET (1324) vs Diagnosis (4748) (p
0.008) in Non Responders but not in Responders. Conclusions. 1. TNF-o.
and IFN-y were confirmed to be over-expressed in marrow of both AD
and NAD AAA patients. 2. TNF-o. and IFN-y decline more in patients
Responding vs Non responding to IS. 3. Myelosuppressive cytokines
remain in the marrow also of patients who respond to IS. This smoul-
dering activity may contribute to relapse in case of immune attack re-
activation. 4. The reduced expression of IL-4 in may contribute to the
disease by not counterbalancing the Th1 polarization in Non Respond-
ing patients. Overall these data indicate TNF-o and IEN-y as crucial
effectors of marrow damage in AAA and suggest to strengthen IS with
targeted anti cytokine treatments that may reduce the risk of relapse
after IS.
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HIGH PREVALENCE OF ANAEMIA AMONG FRENCH HOSPITALIZED CANCER PATIENTS:
A ONE-DAY CROSS-SECTIONAL SURVEY

S. Castaigne,' ].M. Tourani,” S. Delaloge,® C. Hennequin,* M. Zureik,’
E. Lemarié*

'Hopital de Versailles, LE CHESNAY; *Hépital La Miletrie, POITIERS; *Insti-
tut Gustave Roussy, VILLEJUIF; *Hopital Saint Louis, PARIS; ’INSERM U700,
PARIS; °Hépital Bretonneau, TOURS, France

Objective. To evaluate the prevalence of anaemia (haemoglobin [Hb]
<12.0 g/dL) among hospitalized cancer patients in France. Material and
Methods. A written invitation to participate in a one day survey of
anaemia among hospitalized French cancer patients on November 14,
2006, was sent to all practicing hospital-based French oncologists,
haematologists and pulmonary specialists (n=4165). 255 physicians pro-
vided data. Age, gender, cancer type and treatment, Hb value, type of
anaemia and treatment for anaemia were recorded. Unless otherwise
specified, data are presented as mean=+standard deviation. Results. 4,161
patients (mean age, 62.2+14.6 years; males, 53.2%) from 255 hospitals
were described. The patients were admitted for chemotherapy (CT)
(67.6%), initial staging and follow-up (19.6%), radiotherapy (5.2%),
supportive care (22.6%), and/or other (20.6%). 57.8% of patients had
a hospital stay >24 hours. 76.9% of patients received cancer treatment
(recurrent disease: 44.2%); 42.7 % of patients had a performance status
of ¢2. 23.8% of patients had haematological malignancies (including
lymphoma, 8.9%; and acute leukaemia, 6.3%) and 76.2% had solid
tumours (including lung cancer 15.9%; colorectal cancer 14.4%; and
breast cancer 12.8%). 57.6% of solid tumours were metastatic. Hb lev-
els ranged from a minimum of 4.2 to a maximum of 18.9 g/dL
(11.2+1.9). 63.8% of patients had anaemia (77.3% among patients with
haematological tumours; 59.5% in patients with solid tumours). 57.8%
of anaemia cases were considered to be related to cancer treatment.
59.1% of patients receiving CT were anaemic. 47.4% of anaemic
patients were not being treated for their anaemia. Among patients
receiving 1 or more treatment for anaemia, the treatments included
transfusion (28.5%), erythropoietin stimulating protein (27.0%), and
nutritional supplements (iron and/or vitamins) (19.1%). Further analy-
sis of patients not treated for anaemia is underway. Conclusions. These
results confirm the findings of ECAS, a large European survey of
anaemia in cancer patients. Better identification of the causes of
anaemia in cancer patients may optimize patient care. Detailed data on
haematological patients will be presented.
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INTRAVENOUS IRON IMPROVES RESPONSE RATES TO RECOMBINANT HUMAN ERY-
THROPOIETIN IN ANAEMIC PATIENTS WITH HAEMATOLOGICAL MALIGNANCY ON
CHEMOTHERAPY WHICH IRON PARAMETERS TO USE?

P. Greaves,' S. Agrawal,' C. Lim," C. Poole’

'St Bartholomew's Hospital, LONDON; *Threesixtydegree Research Ltd,
CARDIFE United Kingdom

Background. Recombinant human erythropoietin (thEpo) may be used
to avoid transfusion and improve quality of life in the anaemia of can-
cer. Poor response rates to rhEpo are a factor contributing towards its
poor uptake in clinical practice. Supplementation with intravenous iron
improves response rates to rhEpo. Biochemical markers of iron status
may guide rational use of iron supplementation, but they are often unre-
liable, being altered by the same factors that disrupt iron metabolism and
contribute to the anaemia of malignancy. Functional iron deficiency
(FID) is a status whereby iron stores are adequate by biochemical param-
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eters but rendered inaccessible to erythropoiesis, perhaps through
cytokine dysregulation. Aims. ASH/ASCO-based guidelines and a pro-
tocol-based approach to the use of intravenous iron and rhEpo in the
treatment of non-myeloid haematological malignancy have been used
in our centre for the last 4 years. Monitoring of several biochemical iron
status markers was integral to the protocol. The aim was to determine
which iron parameters most consistently predicted FID and hence the
need for intravenous iron. Methods. A prospective audit was carried out
of patients with non-myeloid haematological malignancy on chemother-
apy and who were anaemic and receiving rhEpo. Intravenous iron sup-
plementation was based on the following iron parameters: haemoglo-
bin, mean corpuscular haemoglobin, serum ferritin, transferrin satura-
tion, zinc protoporphyrin (ZPP), reticulocyte count and reticulocyte
haemoglobin concentration (CHr). Measurements were made at base-
line, weeks 4 and 8, then as indicated by a suboptimal haemoglobin
(Hb) response. The data were examined to determine which measures
most frequently triggered the addition of intravenous iron at baseline
(indicating FID) and which measures most frequently indicated the
development of FID during rhEpo therapy, leading to later addition of
intravenous iron. Results. The iron status indices of 54 patients receiving
thEpo were analysed. 68% had myeloma, 17% CLL, 6% Waldenstrom’s
macroglobulinemia and 9% other non-Hodgkin’s lymphoma. Their
mean baseline haemoglobin was 9.2 g/dL. 50% of patients received
intravenous iron. Abnormal baseline ZPP was most frequently the iron-
deficiency trigger for commencing intravenous iron supplementation
on first instigating rhEpo therapy. In patients started on rthEpo alone, the
development of functional iron-deficiency during rhEpo-driven erythro-
poiesis was best monitored by changes in transferrin saturation and
serum ferritin, leading to commencement of intravenous iron. Howev-
er, in some patients, intravenous iron was instituted in spite of biochem-
ical parameters not themselves indicating iron deficiency, because of
downward trends in transferrin saturation and serum ferritin. Intra-
venous iron commencement enabled rhEpo maintenance doses to be
reduced and even discontinued. With this approach, the overall response
rate was 90% (81% > 2g/dL Hb increase) and mean Hb increment was
3.25 g/dL. Summary and Conclusions. Rational use of intravenous iron to
support rhEpo therapy in haematological malignancy is possible with
readily available, inexpensive biochemical parameters of iron status.
ZPP most frequently reflects initial iron depletion, while transferrin sat-
uration and serum ferritin trends best reflect development of function-
al iron deficiency during rhEpo therapy.
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SEQUENTIAL MONITORING OF ERYTHROCYTE HEMOGLOBINIZATION AND IRON
MARKERS DURING R-HUEPO THERAPY IN ANEMIC PATIENTS WITH MULTIPLE MYELOMA
AND LYMPHOMA

E.K. Katodritou,' E. Verrou," D. Kapetanos,' A. Banti,' C. Kartsios,'
D. Mihou,' V. Gastari,' D. Markala,' S. Effraimidou,' A. Lazaridou,'
E. Terpos,” K. Zervas'

"Theagenion Cancer Centet, THESSALONIKI; *251 General Airforce Hospi-
tal, ATHENS, Greece

Background. Recombinant human erythropoietin (-HuEPO) stimu-
lates erythropoiesis and increases iron demands in the erythroid marrow
leading to functional iron deficiency (FID). The development of FID is
an important cause of r-huEPO unresponsiveness in anemic patients
with multiple myeloma (MM) and lymphoma. Close monitoring of sen-
sitive markers of erythrocyte hemoglobinization and iron status are use-
ful in recognizing FID early in the course of r-huEPO treatment. Afms.
The aim of this study was to monitor the sequential alterations in ery-
throcyte hemoglobinization (EH) and iron markers in order to recognize
the development of FID early in the course of -huEPO treatment, in ane-
mic patients with MM and lymphoma. Methods. Fourty-one patients
with a median age of 71 years (range 18-84) with symptomatic MM or
lymphoma and disease related anemia, were enrolled. All patients
received epoietin  at a dose of 30.000IU/wk for 6 consecutive weeks.
The evaluated parameters of iron status and EH, were: serum ferritin,
transferrin saturation (TSAT %), soluble transferrin receptor (sTfR), the
ratio of sTIR to the logarithm of ferritin (sTfR-F index), the percentage
of hypochromic erythrocytes (HYPO %) and reticulocyte haemoglobin
content (CHr). These parameters were evaluated in serial measurements
at baseline and on weeks 1, 2 and 6. The gradual development of FID
during sequential weeks was indicated by an increase in HYPO% and
sTIR-F index and a reduction in CHr and TSAT %. Statistical analysis
was performed with paired samples Wilcoxon test and correlations with
the Spearman’s test. Results. HYPO% and sTIR-F index gradually
increased during all sequential measurements showing statistical signif-



icance, from baseline to week 6 (p<0.001). CHr was significantly
decreased between baseline and weeks 2 and 6, as well as between week
1 and 6. In contrast, TSAT % was significantly decreased from baseline
to week 6 and from weeks 1 and 2 to week 6 (»<0.001). HYPO% and
sTIR-F index changes between baseline and week 6 were positively cor-
related (p<0.01) whereas CHr was negatively correlated with HYPO %
and sTIR-F index (p<0.01). Conclusions. These results indicate that FID is
gradually observed early in the course of -HUEPO treatment in anemic
patients with MM and lymphoma. Sequential monitoring of sensitive
erythrocyte hemoglobinization (CHr and HYPO%) and iron status
markers (sTER-F index and TSAT %) is very useful for the early recogni-
tion of FID during r-huEPO therapy. This could help to optimise r-huE-
PO treatment by using intravenous iron in a rational manner, avoiding
the risks of inappropriate iron co-administration.
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RIBOSOMAL PROTEIN S24 GENE ANALYSIS IN DIAMOND BLACKFAN ANEMIA IN ITALY

P. Quarello,' E. Garelli,” M.E Campagnoli,” A. Carando,” A. De Fanti,’
R. Caruso,’ I. Dianzani,” U. Ramenghi’

'University of Totino, TORINO; *Pediatric Dept, University of Torino, TORI-
NO; *Hematology Dept, University of Parma, PARMA; ‘Hematology Deprt,
Bambin Gesii Hospital, ROMA,; *University of Eastern Piedmont, NOVARA,
Italy

Background. Diamond Blackfan anemia (DBA; MIM 105650) is a rare,
pure red cell aplasia of childhood due to an intrinsic defect in erythro-
poietic progenitors. Somatic malformations are present in about 40% of
patients. Although the vast majority of cases are apparently sporadic, 10-
20% show an autosomal dominant pattern of inheritance. DBA is clin-
ically heterogeneous, and within the affected families anemia may be
mild or absent; some patients may show only increased mean corpus-
cular volume (MCV) and/or elevated erythrocyte adenosine deaminase
activity. Approximately 25% of patients carry heterozygous mutations
in the RPS19 gene which encodes for a structural ribosomal protein.
Recently, Gazda et al. identified mutations in ribosomal protein 524
(RPS24) in 2% of patients. These data strongly suggest that DBA is a ribo-
somal disease. Aims. Our aim was to analyze the RPS24 gene in Italian
DBA patients. Methods. We have collected DNA of 110 Italian unrelat-
ed patients with DBA; in 25 of them we documented a RPS19 mutation.
So far we have sequenced exons and intron-exon boundaries of RPS24
in the 85 patients without a mutation in RPS19. Enzymatic digestion was
performed to search for the mutation in all the available family members
of one mutated patient and in 50 healthy subjects. Results. We found 2
new changes in the RPS24 gene. A missense mutation (371nt A>G) in
exon 4 causes a non-conservative amino acid substitution that results in
replacement of an asparagine with a serine at codon 124. The patient
shows lip and palate cleft, short stature and is steroid-dependent. The
mutation was inherited from her healthy father, and it was also found
in a healthy sister. Incomplete penetrance has been reported also for
RPS19 mutations. The second mutation is a deletion of codon 22 in exon
2 (64-66delCAA). The patient does not show somatic malformations or
short stature; he is now transfusion dependent. No other members of his
family have been analyzed so far. The mutations were not identified in
100 normal chromosomes. Conclusions. We have identified 2 new muta-
tions in RPS 24 in Italian DBA patients. The prevalence of RPS 24 muta-
tions in the population matches that found in US patients by Gazda et
al. 2006. Although these mutations are not a common polymorphisms
further data are needed to demonstrate their role in the pathogenesis of
DBA.
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APLASTIC ANAEMIA: MANAGEMENT CONSTRAINS IN ZARIA, NIGERIA
A. Babadoko,' S. Ahmed?

"University Teaching Hospital, ZARIA; *Department of Histopathology,
AHMADU BELLO, Nigetia

Background. Aplastic Anaemia (AA) is one of the bone marrow failure
syndromes characterized by pancytopenia with a hypocellular marrow,
often empty bone marrow in the absence of foreign cells. It can be inher-
ited or acquired and definitive treatment consists of allogeneic hemopoi-
etic stem cell transplantation (HSCT) or immunosuppression. Aim. To
assess some diagnostic and treatment constrains in a resource limited set-
ting with a view to raising awareness towards the formulation of an AA
policy and consequent establishment of stem cell transplantation facili-
ty in Nigeria. Methods. Over a 4 year period (March 2002 to December
2006), a total of 309 patients had bone marrow studies out of which
only 14 had Clinical and bone marrow histological features consistent
with AA. Prospective clinic based assessment of patients was carried
out. Blood cell count was carried out by standard manual methods (no
automated haematology analyzer). All the patients were seronegative for
transfusion transmissible viruses (HIV, Hepatitis B and Hepatitis C). Bone
marrow studies include both aspiration cytology and trephine biopsy,
normal marrow cytogenetics and immunophenotying could not be
determined. Bone marrow microvascular density could not be done due
lack of expertise on such diagnostic tool. Ferrokinetic studies were also
not done due to lack of radiolabelled isotopes. The modality of specific
treatment was the use of steroids and cyclosporin, other immunosup-
pressive agents such as Antilymphocyte Globulin, Androgens, Erythro-
poietin and haemopoietic growth factors were not available. Achieving
cure with HSCT is still far from our reach. Results. Adult male patients
predominate, with a male to female ratio of 1.6:1. Patient’s ages range
from 18 to 67 years. One childhood AA was reported in a 5 year old boy.
Transfusion dependence was the commonest mode of presentation in
85.7% of the patients while the remaining 14.3% presented with epis-
taxis. The mean haematological parameters at presentation were packed
cell volume of 0.14L/L, white cell count of 2.2x10°/L, platelet count of
78x10°/L and a corrected reticulocyte count of 0.02%. Management con-
sists largely of supportive care with blood transfusions; packed red cells
for anaemia and fresh whole blood when platelets are required in bleed-
ing patients as there are no cell separators to produce platelet concen-
trates. Specific therapy was with prednisolone in 3 patients, high dose
methylprenisolone (HDMP) in 7 patients, 1 patient had a combination
of HDMP with cyclosporin and non in the remaining 3 patients. One
patient achieved bone marrow recovery and still alive as at the time of
this report, 1 patient had an unstable aplasia, after 1 year she developed
a low grade bone marrow lymphoma and died in the following year, 5
patients were lost to follow up and 6 patients had a progressive aplasia
with death ensuring within 4 months of diagnosis. Management is ham-
pered by ignorance, poverty, lack of some diagnostic tools and inability
to afford the recommended choice of therapeutic agents in a country
with a Gross Domestic Product (GDP) per capita of $ 330-348 where
70.2% of the population subsists on less than $ 1 per day. Conclusions.
Improved outcome might be achieved by health education, provision of
basic diagnostic tools, availability/reduction in the cost of standard ther-
apeutic agents and HSCT centre as is obtained in other countries.

haematologica/the hematology journal | 2007; 92(s1) | 29



12" Congress of the European Hematology Association
Bleeding disorders

0082

ACQUIRED HEMOPHILIA IN URUGUAY (1977-2007) IN MEMORIAM
PROF. ROBERTO DE BELLIS

J. Novoa, R. De Bellis
Ministry of Health, MONTEVIDEQO, Uruguay

Background. acquired factor VIII inhibitor in a non-hemophiliac patient
(acquired hemophilia A), is a rare life-threatening bleeding disorder. Treat-
ment is an emergency and must control hemorrhagic manifestations and
ultimate suppression of antibody production. Current management is
challenging with the availability of novel agents, but immunosupression
could lead the patient to fatal infectious complications. The experience
of thirty years in the diagnosis and treatment of this patients in Uruguay
is presented. Methods. 21 patients were studied from 1977 to 2007 in
three medical institutions in Uruguay. Gender: 12 women and 9 men.
Age: from 18 to 87 years old (median age 78). To dosage of factor VIII
inhibitors we employed in the first years Carol Kasper’s tecnique and in
the last three years Nijmejen & Kasper technique. Results. the underlying
condition in these cases were: idiopathic 9, lymphoproliferative disorders
(non Hodgkin’s lymphoma, chronic lymphoid leukemia, multiple myelo-
ma) 4, PAR 2, puerperal conditions 2, hepatic transplantation 1, lupus
erithematosus 2 and metastatic cancer 1 patient. All of them presented
with severe spontaneous haemorrhage. The main areas of bleeding were:
central nervous system, calf haematoma, gastrointestinal, cellular subcu-
taneous, hematuria and oropharinx. Prolonged APTT, and reduced fac-
tor VIII:C level was detected. The factor VIII inhibitor titre ranged from
4,5 to 160 Bethesda Units (BU). All received high dose steroids and fac-
tor VIII concentrates (cryoprecipitate or recombinant human factor VIII).
7 patients received cyclofosfamide intravenous, and 14 of them intra-
venous immunoglobulin. One patient received rituximab 375 mg/m’ dur-
ing 4 weeks with excelent outcome. Other patient received factor rVII in
two oportunities, with very good outcome too. 9 patients died of bleed-
ing complications and 1 ot them of septic shock with normal values of
factor VIII: C, in remission. Conclusions. Our experience confirms that
significant clinical bleeding is the major presenting symptom of acquired
hemophilia A. On this serie the most frecquent condition was idiopath-
ic, affecting mainly elderly patients and associated with high mortality
due to bleeding or immunosupression. Factor rVII and rituximab were
two new options for succesfull treatment but have a very high cost. Treat-
ment must be individualiced in order to obtain the fastest resolution of
bleeding but avoiding the consequences of immunosupression that can
lead the patient to fatal infections.
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EXCLUSION OF HAEMOPHILIA A BY DIRECT MUTATION DETECTION IN TRIGEMINI
PREGNANCY

A. Bors, H. Andrikovics, K. Hajdu, J. Batorfi, M. Torok, L. Nemes,
A. Tordai

National Medical Center, BUDAPEST, Hungary

Haemophilia A (HA) and haemophilia B (HB) are common X-linked
bleeding disorders resulting from the inherited deficiency of coagulation
factors VIII (EVIII) and IX (fIX), respectively. Female relatives of patients
with haemophilia may be carriers and many of them request carrier sta-
tus determination and prenatal diagnosis. In the framework of the molec-
ular diagnostics service for haemophiliacs as a tertiary national referral
center, since 1998, prenatal diagnostics was required in 42 cases out of
153 HA and 2 cases out of 31 HB affected families (28 male and 16 female
fetuses). In cases of male fetuses, cycle sequencing or large gene inver-
sion detection as direct mutation analysis, (in 2 and 12 cases respective-
ly) and linkage analysis using intragenic polymorphisms in 14 cases was
used as a method for prenatal diagnosis. Overall, 19 healthy and 9
haemophilia affected male fetuses were diagnosed. Furthermore, we
hereby report an unusual case, a 33-year-old obligate HA-carrier woman
(EVIII gene, intron 22 inversion carrier) who conceived three embryos
during an in vitro fertilisation procedure and requested prenatal diagno-
sis. Transabdominal chorion-villus sampling was performed on the 9*
week of pregnancy with successful sample acquisition form all three
embryos. Long-distance PCR for intron 22 inversion detection indicated
two healthy boys and one carrier girl. Knowing that all of the fetuses are
free of HA-manifestation, the couple desisted from reduction. On the
35th week of pregnancy a caesarean section was performed on the bases

30 | haematologica/the hematology journal | 2007; 92(s1)

of comlex indications and a 1950 g and a 2200 g boy and a 2350g prema-
ture girl were born. Our results further confirm, that molecular genetic
investigations play an important role in haemophilia prenatal diagnostics.
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HAEMOSTATIC THERAPY DURING SURGICAL OPERATIONS TO HAEMOPHILIA PATIENTS
WITH INHIBITOR

T. Polyanskaya, Y. Zorenko, E. Karpov
Hematological Scientific Center, MOSCOW, Russian Federation

Introduction. We present our experience surgical treatments of
haemophilia patients with inhibitor. Haemostatic therapy is one of the
leading problems in treatment of haemophilia patients with inhibitor.
Patients and Methods. In total in our department there were 67 surgical
operations to patients with inhibitor. All patients were with sever
haemophilia. 68% of them were patients with high responding
inhibitors, usually greater than 10 BU. All of them were HCV". The
majority of surgical operations were a high degree of risk, there were:
total knee and hip replacement (6), extirpation of pseudotumour (10),
osteosynthesis (6), synovectomy (16), ectomy of iliopsoas hematomas
with intra-abdominal bleeding (3) and others. To all patients with a high
titer before operation carried out plasmapheresis for decrease until
inhibitor was not reduced up to 2 BU or lower. We used different hemo-
static treatment. The last 3 years haemostatic therapy during the oper-
ation realized by preparation Novo Seven - from 120 mkg/kg each two
hours per day of operation up to 90 mkg/kg each 4 hours for 9 day, then
FEIBA 50 U/kg 2 times day till 14 days. Results. In 75% of cases there
were good results (positive functional and anatomic results). 12% of
cases have become complicated by bleedings. Most of them have been
connected with insufficient hemostatic treatment and the expressed
local inflammation. Fatal outcomes were not. The best results were
when the hemostatic treatment was carried out by recombinant activat-
ed factor VII (tFVIIa-NovoSeven) during the operation and the first days
after and then by activated protrombin complex concentrate (FEIBA).
Conclusions. Modern hemostatic therapy in a complex with additional
methods allows carrying out the haemophilia patients with inhibitor of
surgical operations of any complexity. It is necessary to provide a good
hemostasis both during operation, and in the first days after operation.
At operative interventions of a high degree of risk hemostatic therapy
is better for carrying out NovoSeven or FEIBA.
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MANAGEMENT OF HEMOPHILIA IN THREE PREMATURE NEONATES
P. Brons,' K. Kraft,’ R. Verlaak,® A. van Heijst'

'Radboud Univ. Nijmegen Medical Centre, NIJMEGEN; *Rijustate Hospital,
ARNHEM; *Canisius Wilhelmina Hospital, NIJMEGEN, Nethetlands

We describe the management and outcome of hemophilia in three
premature infants. Only 3 other patients have been described in litera-
ture thus far. Two twins born at 33 weeks of gestation with moderate
hemophilia A (factor VIII activity of 2%) were treated with prophylac-
tic factor VIII replacement because of prematurity and the associated
increased risk of intracranial hemorrhage. We preferred minimal blood
sampling to avoid the insertion of a central venous catheter (CVC). The
first born twin received a CVC for only two days for temporary diffi-
cult venous access during a clinical suspicious but non proven infection
at day 9. He received prohylactic treatment for 17 days and no bleeding
complications were observed. Recovery of factor VIII was 94%. No
presence of factor VIl inhibitors were found for up the age of 18 months.
The second twin developed respiratory distress and an infection with
staphylococcus aureus. No bleeding episodes and no cranial hemorrhage
were observed until day 7. On day 8 the infant became septic with bac-
teremia caused by enterobacter cloacae with rapid deteoriation. In the
final phase of the septic shock a pulmonary bleeding occurred and a cra-
nial ultrasound showed a intraventricular bleeding. He died on day 8.
The third child was a premature infant born at 31 weeks of gestation
with prolonged bleeding form a scalp pH-measurement. He was diag-
nosed with hemophilia B and started with prophylactic factor IX replace-
ment 17 hours after birth. A grade Il intraventricular bleeding was found
on day 2 and he received intensive replacement therapy to achieve a
through factor IX level of 70% for 17 days. A central venous catheter was
inserted to avoid continuous access. The mean recovery of factor IX
was 46 % (range 28%-69%) and the half life time was 5,8 hours. A cere-
bral ultrasound on day 17 showed no signs of intracerebral hemorrhage
and he was discharged at our hospital at day 28. No presence of factor
VIII inhibitors were found for up the age of 16 months.
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THROMBELASTOGRAPHIC CHART RELIABLE REFLECTION OF HEMOSTATIC IMPACT OF
ITP IN CHILDREN

M. Serban,' S. Arghirescu,' M. Bataneant,' M. Lelik,” C. Jinca,'
E. Boeriu,' L. Stana," A. Oprisoni’

"University of Medicine and Pharmacy, TIMISOARA; *Spitalul Clinic de Urgen-
ta pt Copii, TIMISOARA, Romania

Backgtound. Immune Thrombocytopenic Purpura (ITP) in children con-
tinues to be confronted with life threatening bleedings despite its gen-
erally accepted benign evolution. This risk is dependent primarily on
the hemostatic efficiency of platelets, rather than the platelet count.
Aims. Therefore, looking for a supplementary information about hemo-
static consequence of thrombocytopenia and taking into account the
multiple targets of platelets, we aimed a bedside evaluation of the whole
dynamic process of hemostasis by means of thrombelastography (TEG)
in ITP patients. Method. Our study included 34 patients: 35,29% with
severe, 26,47 % with moderate, and 14,70% with mild ITP. We analyzed
TEG parameters: r (reaction time), k (clot kinetics to reach 20 mm ampli-
tude), Angle o (clot strengthening), MA (maximum aplitude), G (clot
strength) in correlation with platelet count and some hemostatic explo-
rations: bleeding time (BT), clot retraction rate (CRR), prothrombin con-
sumption ratio (PCR) and APTT. Results. In our study, we assessed the
following hemostatic abnormalities ascribed to thrombocytopenia: PCR
(»<0,01), CRR (p<0,01), BT (»<0,03); APTT wasn'’t changed in a signifi-
cant manner (p=0,3). TEG was very sensitive, reproducible and specific
revealing a defining reduction of MA (X=32,32 mm) (p<0,001) and G(X
=2,76) (v<0,001) and a slight prolongation of k (»<0,1). This simple point
of care investigation succeded to draw the attention on risky situation
even in moderate or mild ITP. Conclusions. Minimal tissue factor trig-
gered whole blood TEG provided a valuable bed side tool for the follow-
up of the kinetics of hemostasis in ITP patients.
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EHLERS-DANLOS SYNDROME A NOT SO UNCOMMON CAUSE OF BLEEDING
S. Dukka, A. Parapia

Bradford royal infirmary, BRADFORD, United Kingdom

Background. Ehlers-Danlos syndrome (EDS) is a group of connective
tissue dysplasias which comes to the attention of a hematologist as an
unexplained bleeding disorder. The hemorrhagic manifestations can be
mild with easy bruising to severe fatal arterial ruptures. Aims and Meth-
ods. From the year 1986 to 2006, seventy patients with EDS from the
haematology database at Bradford Centre for Haemophilia and Throm-
bosis were reviewed with the aim of analyzing their bleeding manifes-
tations and to correlate the symptoms with any pathological abnormal-
ity in the tests for haemostasis. A retrospective analysis of the case notes
and the results of the laboratory tests which included Bleeding Time
(BT) by Ivy method, Prothrombin Time (PT), Activated Partial Throm-
boplastin Time (APTT), Platelet Aggregation studies by standard meth-
ods and PFA100, VWD screen and coagulation factor assays when appro-
priate were done. Results. Sixty seven of these patients were referred for
evaluation of bleeding tendencies and three were detected during screen-
ing. All the patients were of Caucasian origin. The age at presentation
ranged from eleven to sixty five years (mean age 36.9 years). Majority
of them belonged to EDS type 1. Bleeding manifestations recorded
included easy bruising (39), epistaxis(15), menorrhagia(14), bleeding post
dental procedures(7), post trauma(5), post surgical procedures(3). There
were 4 major bleeds requiring blood transfusions including post partum
haemorrhages(3) and gastrointestinal bleeds(1). The laboratory investi-
gations revealed prolonged PT in two cases and APTT prolongation in
one patient. Five out of twenty-nine had a prolonged bleeding time.
Platelet aggregometry was done in fifteen patients with reduced aggre-
gation detected in six-one with arachidonic acid and five with collagen.
PFA 100 analysis was abnormal with collagen epinephrine in two of the
six patients which was not corrected with platelet transfusion .They
were found to have normal nucleotides on further evaluation. Three
patients had type ] VWD. Management of these patients involved sup-
portive treatment with Tranexamic acid. One patient needed factor Vlla
for controlling a nasal bleed. The three mild VWD patients responded
to DDAVP. Conclusions. EDS accounts for a substantial number of patients
with bleeding diathesis. In Bradford, Type I EDS, especially the milder
variants is the most common form seen. Interestingly, none of the
patients in our series were Asians though they contribute to 15% of
population. The bleeding tendency is usually mild with easy bruising
being the most common. Major bleeds requiring transfusions were rare

12" Congress of the European Hematology Association

and there were no fatalities.84% of the patients with EDS had normal
haemostasis test results and the few abnormalities found were nonspe-
cific. Three patients had type 1 VWD.Treatment is supportive with
Tranexamic acid and avoiding elective surgeries. DDAVP may be help-
ful and factor VIla may be needed for severe bleeds.
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SUCCESSFUL MANAGEMENT OF AN INFANT WITH KASABACH-MERRITT SYNDROME
USING ARTERIAL EMBOLIZATION AND SYSTEMIC DRUG THERAPY

E. Kurekci,' B. Ustunsoz,” A.A. Atay,’ N. Balamtekin,®

D. Hacihamdioglu,® Y. Egin’

'Gulhane Military Medical Academy, ANKARA; *Department of Radiology,
ANKARA; *Department of Pediatrics, ANKARA, Turkey; *Department of Mol-
ecular Hematology, ANKARA, Turkey

Kasabach-Merritt syndrome (KMS) is a rare life-threatening disorder in
which significant thrombocytopenia and consumption coagulopathy are
accompanied by rapidly expanding hemangiomas of trunk, extremities
and/or abdominal viscera, sometimes associated with bleeding anemia.
Many treatments have been tried for this difficult syndrome. These
include systemic treatments, such as corticosteroids, interferons,
antiplatelet agents, vincristine, as well as local ablation with surgery. We
report an infant with severe KMS and successful treatment with combi-
nation therapy using steroid, vincristine, interferon (IEN)-o. and arterial
embolization. A 2-month-old boy presented with rapidly enlarging mass
which his parents described as having developed from a 1-2 cm birthmark
on her left cheek. Despite treatment with steroids, interferon alfa-2a, vin-
cristine, fresh frozen plasma, platelets, and blood transfusion, the mass
increased in size with worsening of the coagulopathy. Systemic drug
therapies were continued. At the same time selective left external carotid
artery embolization with microparticles was performed. A percutaneous
biopsy with 18 G needle was also performed after the embolization. The
needle tract was embolized with a liquid embolizing agent for a possible
oozing. The diagnosis of Kaposiform hemangioendothelioma was made
according to the findings. Kaposiform hemangioendothelioma (KHE) is
an aggressive vascular proliferation that has been recognized as a sepa-
rate entity from other vascular tumors. After ten days of embolization
therapy, the coagulopathy was corrected. 1.5 months after the emboliza-
tion, the mass size was considerably decreased. In conclusion, KMS may
be successfully treated with combination therapies consisting of steroid,
interferon, vincristine and embolization.
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OFF-LABEL USE OF RFVIIA AND ITS CLINICAL EFFECTIVENESS: RESULTS FROM A SCOT-
TISH NATIONAL AUDIT

P. Gallipoli," M. Robertson,” R.C. Tait'

'Glasgow Royal Infirmary, GLASGOW; *Royal Alexandra Hospital, PAISLEY,
United Kingdom

Background. Recombinant FactorVIla (rFVIla) is licensed to treat bleed-
ing in haemophiliac patients with inhibitors. Several case series and
reports and few randomised studies have highlighted its potential value
in controlling bleeding in intracerebral haemorrhage ICH) and massive
haemorrhage secondary to different causes. Aims. To assess local prac-
tice and policy on the issue of rFVIIa for off-label indications in Scotland
between January and June 2006. To determine quantity, indications and
apparent clinical efficacy of rFVIla used during the 6-months audit peri-
od. To assess possible associations of rFVIla efficacy with platelet count
and coagulation screen before its use. Methods. All haematology depart-
ments in Scotland were asked to complete a questionnaire. The first part
of the questionnaire was directed to ascertain if rFVIIa stocks were avail-
able in each acute hospital and if there were clear release procedures for
its off-label use; the second part was directed to collect all the clinical and
laboratory data on individual issues of rFVIla during the audit period.
Data from a previous similar audit from 2003 were used for comparison.
Chi-square testing was used for statistical analysis on categorical vari-
ables. Results. The questionnaire was returned by 96% of the hospitals
(26/27). 88% of the hospitals keep a stock of rFVIla on site, 46% having
a written protocol for its release. In 88%, Consultant Haematologist
authorisation is required. Off-label use has increased since 2003 (48 v 34
episodes/year) especially in non-Haemophilia Centre Hospitals. Other
than increasing use for ICH, indications have changed little over time,
mainly including trauma, gastrointestinal bleedings and cardiovascular
surgery. Immediate response rate [RR; defined by either major reduction
or cessation of haemorrhage according to subjective clinical assessment],
24-hour survival rate [24SR] and 28-day survival rate [28SR] have not
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changed - combined data showing 68% RR, 79% 24SR and 52% 28SR.
A high coagulopathy score [CS; scoring 1 point for each of platelet <50
x10x9/L, fibrinogen <1.0 g/L, and INR or APTTr > 1.5] is associated
with non-significant lower RR and 24SR. Combining data from both
audits, comparing CS 2-3 v. CS 0-1 by Chi-squared test gives RR of 58%
v 78% and 24SR of 62% v 84% (p<0.1 for both). Platelet count <50,
alone, is associated with significantly worse RR and 24SR of 45% v 83%
(»<0.01) and 60% v 85% (p<0.05) respectively. There were no adverse
events related to rFVIla use reported. Conclusions. The current audit
shows that most acute hospitals in Scotland keep stocks of rFVIla on site
for emergency use. Off-label use of rFVIla has increased compared to
previous audit because of an increased use in District General Hospitals.
This might reflect wider availability of rFVIIa. It has also started to be
used for ICH. rFVIla appears to be safe when used to treat massive blood
loss or ICH. It is less effective in patients who are more coagulopathic,
particularly if platelets are <50 at time of administration. Overall, despite
a high subjective clinical RR of 68%, 28-day survival is poor at about
50%.
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DISAPPEARANCE OF HIGH TITRE INHIBITOR IN CONGENITAL HEMOPHILIA A USING
RITUXIMAB INDUCTION AND MAINTENANCE

M.J.P. Paloma, A.M. Redondo, ].M. Arguifiano, M.A. Ardaiz,
M.C. Mateos, Y. Burguete, M.C. Montoya, EJ. Oyarzabal

Hospital Virgen del Camino, PAMPLONA, Spain
The development of Factor VIII (FVIII) inhibitors is currently the most

serious complication in the management of Hemophilia A. Rituximab
is a chimeric monoclonal antibody targeting CD20 antigen on neoplas-
tic and normal B cells, approved for use in B cell malignancies as well as
rheumatoid arthritis. Its use in other autoimmune diseases remains
investigational. Rituximab appears to be an alternative therapy to reduce
or eliminate the F VIII inhibitor in selected cases. However, the doses and
appropiate schedule, as well as long-term side effects need further inves-
tigations. We report the case of a boy with severe Hemophilia A who
developed a FVIII inhibitor successfully treated with rituximab, after
failure of 2 courses of immune tolerance therapy with recombinant and
plasma-derived FVIIL. The boy had been diagnosed with severe Hemo-
philia A (FVIII <1%) at the age of 9 months after he suffered spontaneous
hematomas. Prophylactic therapy with recombinant FVIII (Recombi-
nate®, Baxter) was started, but soon after he developed a FVIII inhibitor.
The titer of inhibitor was 45 BU at diagnosis. Immune tolerance thera-
py was started with a daily administration of 150 IU/Kg of the same
recombinant FVIIL Thirteen months after, the treatment was stopped
due infection of intravenous device and lack of response, since inhibitor
level fluctuated ranging from 45 to 350 BU. At the age of 6, a second
course of immune tolerance was started with human plasma-derived
EVII (Fanhdi®, Grifols) containing Von Willebrand Factor (200
1U/Kg/day) and intravenous immunoglobulins 1g/Kg/day for 2 days,
every 3 weeks. Inhibitor titre remained high, between 30-1120 BU and
again, immune tolerance therapy was discontinued after 12 months
because of the lack of response. From then until the age of 8 years, he
suffered numerous bleeding episodes into target joints. In that moment,
Rituximab was commenced in off-label use after parent’s informed con-
sent. Immediately prior to starting rituximab, inhibitor titre was 100
BU. Rituximab at 375 mg/m’ was administered weekly for 4 doses, then
monthly for 4 doses and finally every 8 weeks. Therapy with human
plasma-derived FVIII containing Von Willebrand Factor (200 [U/Kg/day)
was associated from the second dose of rituximab. Inhibitor titre
dropped to 2 BU in the first 4 weeks and turned undetectable after the
7th dose; FVIII recovery was 41%. No bleeding episodes have occurred
since the start of rituximab therapy, and tolerance has been good, with
only one episode of urinary tract infection. In our experience, rituximab
has a significant place as rescue therapy of patients with Hemophilia A
complicated with inhibitors. Extended or maintenance therapy could
be used in cases of failure of induction therapy.
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TYPE 2B 'MALMO OR NEW YORK' IS NOT SO RARE AMONG ITALIAN PATIENTS WITH VON
WILLEBRAND DISEASE: THE ROLE OF P1266L/Q MUTATIONS OF THE VON WILLEBRAND
FACTOR GENE IN SEVEN CASES
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B. Scimeca,' V. Rubini,' G. Cozzi,' M.T. Canciani,' A.B. Federici'
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Background. Type 2B von Willebrand disease (VWD) is due to a unique
gain-of-function variant of von Willebrand factor (VWE) that sponta-
neously interacts with circulating platelets resulting in loss of VWEF high
molecular weight multimers (HMWM) in plasma and, in some cases,
reduced platelet counts. Diagnosis of 2B is based on increased ristocetin-
induced platelet aggregation (RIPA) in patient’s platelet rich plasma (PRP).
Type 2B 'Malmo or New York' is caused by the mutation P1266L that
is associated with increased RIPA, but with normal multimeric distribu-
tion in plasma and no thrombocytopenia. Aims. To determine the inci-
dence and the molecular defects of this rare VWF variant among a large
population of VWD patients regularly followed at two Northern Italian
Hemophilia Centers. Methods. Criteria for VWD type 2B were those
recommended by the ISTH-SSC-SC on VWE RIPA and multimeric
analysis were performed according to standardized methods. Bleeding
severity score (BSS) was calculated in all patients enrolled in this study.
Sequence analysis of the portion of exon 28 encoding for the A1 domain
was performed to identify nucleotide substitutions in all cases where
RIPA was <0.8 mg/ml. Results. 64 patients from 16 different families sat-
isfied the criteria for VWD type 2B. Seven patients from 3 unrelated
families clearly showed normal multimeric distribution in plasma and
no thrombocytopenia also after stimuli. Clinical and laboratory param-
eters are summarized in Table 1. Patients from family A showed five dis-
tinct substitutions (3686T>G, 3692A>C, 3735G>A, 3789G>A,
3797C>T), patient B1 two (3789G>A, 3797C>T) and patient from fam-
ily C three (3692A>C, 3789G>A, 3797C>A) distinct substitutions. Two
of these were silent, whereas the other caused the following amino acid
changes: three in family A (V1229G, N1231T, P1266L), one in Bl
(P1266L) and two in family C (N1231T, P1266Q). Mutations V1229G
and N1231T have already been reported, whereas mutation P1266Q is
novel. The substitutions found in families A and B correspond to the
pseudogene sequence, sustaining the possibility of a gene conversion
between the VWE gene and pseudogene. In family C, the nucleotide
substitution causing P1266Q mutation does not match the pseudogene
sequence and the patients do not show the substitution 3735G>A that
is present in the pseudogene. Conclusions. We confirm that the substitu-
tion of proline 1266 with leucine appears to be the main cause of type
2B Malmo New York phenotype while its replacements with a glutamine
apparently results in lower VWF activities in family C. Based on these
data, gene conversion appears to be more frequent than expected and
capable to generate different set of mutations.

Table 1.

0092

EFFICACY AND SAFETY OF HIGHLY PURIFIED VWF/FVIIl CONCENTRATES IN THE
TREATMENT OF INHERITED VON WILLEBRAND DISEASE: RESULTS FROM THE
RETROSPECTIVE ITALIAN STUDY ON 103 CASES
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Background. Efficacy of highly purified VWF/FVIII concentrates with
standardized VWE:RCo content has been proven in prospective clinical



trials. The aim of this retrospective study is to verify the efficacy and
safety of highly purified VWE/FVIII concentrates in treatment and preven-
tion of bleeding in inherited Von Willebrand disease (VWD). Methods.
103 patients were treated with study concentrates (Fanhdi and Alphanate)
from 2001 to 2006 at 15 Hemophilia Centers according to Italian guide-
lines for VWD management. 47 males and 56 females, median age 50
years (range 6-83 years), had types 3 (10), 2A (14), 2B (20), 2M (7) and
DDAVP-unresponsive 1 VWD (52) with a median bleeding severity score
(BSS) of 8 (range 0-27). Results. Study drugs were given to treat 113 bleed-
ing episodes in 51 cases and to prevent excess bleeding during 111 surgi-
cal procedures in 72 cases with a good/excellent clinical response in 97 %
(bleedings) and 99% (surgeries). To prevent the recurrence of GI bleed-
ing (8) CNS hemorrhage (1) hemarthroses (1), menorrhagia/urogenital
bleeding (6), secondary prophylaxis was also carried out in 16 cases with
types 3 (3), 2A (2), 2B (2), 1 VWD (9) all characterized by BSS >6. A reg-
imen of 40 U VWE:RCo/kg every other day or twice a week, given over
a median period of 505 days (range 24-1484) totally prevented bleeding
in 13 cases, strongly reducing the incidence in the other ones. No adverse
reactions occurred in 4.909 infusions for a total of 10.505.000 IU FVIIL
Conclusions. These results confirm the efficacy and safety of study con-
centrates not only in the management of bleedings and surgeries but also

in secondary prophylaxis in severe inherited VWD.
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PHARMACOKINETICS OF THE REFORMULATED B-DOMAIN DELETED RECOMBINANT
FACTOR VIII CONCENTRATE USING CHROMOGENIC AND ONE-STAGE ASSAYS WITH
POOLED NORMAL PLASMA AND REFACTO LABORATORY STANDARD

C. Santoro,’ M.G. Mazzucconi,' P. Pignoloni,' A. Rago,' E Biondo,"
A. Iorio,” E Ferrante,” E Torelli,' G. Agnelli,” R. Foa'
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Background. The use of RLS in one stage clotting assay has been pro-
posed to reduce the underestimation of FVIII plasma concentration
measurements after infusion of BDD-rFVIII in hemophilia A patients.
Both BBD-rFVIII and RLS have been recently reformulated. Aims. Aim of
this study was to evaluate the performance of reformulated RLS in the
measurement of FVIII plasma concentration after infusion of the refor-
mulated BDD-rFVIIL Methods. In 13 hemophilia A patients, FVIII <1%,
inhibitor <0.6 UB/mL, age >12 years, not on anti-retroviral therapy for
HIV, 25 Ul/kg of BDD-rFVIII were injected intravenously. Venous blood
samples were collected at 0.25, 0.5, 1, 8, 6, 9, 24, 28 and 32 h after the
end of the infusion. One-stage clotting assay was performed using a FVI-
Il immune depleted plasma. The Electrachrome Factor VIII Chromogenic
Assay was performed according to the manufacturer’s instructions. The
reference calibration curves were built using PNP or RLS from Wyeth
Pharma gmbh. Pharmacokinetic analysis was performed using a model-
independent method fitted with WinNonlin (Pharsight, Inc). Compar-
isons among assays and standards were performed using an ANOVA
model for repeated measures. Results. Table 1.

Table 1.

Conclusions. We confirm previous results of a better sensitivity of the
one stage method for the lowest concentrations of FVIII, with a more
accurate evaluation of the terminal half life. Measured Cmax is slightly
superior to the expected values and independent from the assay used. The
clinical utility of RLS in the evaluation of FVIII concentration after infu-
sion of BDD-rFVIII seems to be lower after reformulation of the product.
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GENE EXPRESSION PROFILING OF PERIPHERAL BLOOD T CELLS IN PATIENTS WITH
INDOLENT B-CELL CHRONIC LYMPHOCYTIC LEUKEMIA (B-CLL)
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Background. The impact of nonmalignant cells on the growth and suste-
nance of the malignant cells in many different cancers is evident. There
is substantial evidence that T cell functions were dysregulated in B-cell
chronic lymphocytic leukemia (B-CLL) and T cells may contribute to
the survival and growth of the leukemic clone. In addition, the absolute
number of T cells, largely devoid of antileukemic activity, is elevated in
CLL patients. Aim. The aim of this study was to delineate genesin T cells
of indolent B-CLL patients that may support the growth of the leukemic
clone. We have also attempted to identify genes whose dysregulation
may be the underlying cause of the observed T cell expansion and aber-
rant functions. Methods. We performed Affymetrix gene array analysis
on highly purified peripheral blood CD3" T cells of treatment-naive,
indolent B-CLL patients (n=5) and compared with multiple myeloma
(MM) patients (n=5) and healthy donors (n=5). Microarray results were
confirmed with T cells of 14 CLL patients, 6 MM patients, and 10 healthy
donors using quantitative real time PCR (QRT-PCR). T-cells were puri-
fied using selection with immunomagnetic beads. For the QRT-PCR
assay, CD3'CD4" and CD3'CD8" T cells were analyzed separately. The
contamination of monocytes, B cells, and NK cells was <1%. Results.
The results demonstrate that a large number of genes (356) involved in
different cellular pathways and activities including signaling, prolifera-
tion control, apoptosis, metabolism, immune response, and cytoskele-
ton formation are dysregulated in CLL in comparison to MM patients
and healthy donors. Three genes that showed the highest upregulation
were the chemokines XCL1, XCL2, and the cytokine IFN-y. CCL4 and
CCL5 are two other important chemokines that also were found to be
specifically upregulated in T cells of B-CLL patients as well as KLF6 and
TRAF1. Conclusions. The four highly upregulated chemokines, as well as
the other molecules that we have identified, may have an effect on the
survival of the neoplastic cells in B-CLL. The results of the present study
may be of significance for a better understanding of B-CLL pathobiolo-
gy and development of therapeutic strategies.
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SECONDARY GENETIC EVENTS IN CLONAL CD8+/TCRAB+ LARGE GRANULAR
LYMPHOCYTE PROLIFERATIONS
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Background. Expansion of large granular lymphocytes (LGL) is a type
of lymphoproliferative disorder that ranges from reactive expanded acti-
vator T-cells to T-cell leukemia and shows variable presentation and clin-
ical course. The vast majority concern CD8*/TCRab* T-LGL lympho-
proliferations. The development of T-LGL leukemia is likely to be a mul-
tistep process. In T-LGL leukemia the lymphocytes are clonal in nature
as evidenced by clonally rearranged TCR genes. Due to various immuno-
genetic factors an initial polyclonal response results in clonal outgrowth,
representing a pre-leukemic state. Secondary genetic events are likely to
be essential for transformation of this exaggerated immune response
into clinically malignant leukemia. However, well-defined clonal chro-
mosomal aberrations have rarely been reported, whereas little is known
about the secondary genetic events leading to clinically malignant
CD8*/TCRab* T-LGL leukemia. Aims. To determine genetic aberrations
involved in the transformation of persistent clonal CD8"/TCRab* T-LGL
populations into clinically malignant T-LGL leukemia and to obtain more
insight into the molecular pathogenesis of CD8/TCRab* T-LGL
leukemia. Methods. In the present study we included 13 symptomatic
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patients with CD8/TCRab* T-LGL proliferations. The diagnosis of T-
LGL leukemia was established by clinical and laboratory parameters
and all patients had a tumorload of at least 80%. Extensive immunophe-
notyping and BIOMED-2 PCR-based GeneScan analysis of TCRB gene
rearrangements were performed in all peripheral blood (PB) samples.
Genomewide analysis of DNA copy number changes in PB samples
from all patients was performed using high-resolution array-based com-
parative genomic hybridization (array-CGH) containing about 3500 bac-
terial artificial chromosomes (BACs). Results. All patients presented with
anemia and/or (severe) neutropenia with an increased T-LGL prolifera-
tion. The aberrant T-LGL population showed membrane expression of
CD3, CD8, CD57 and TCRab and carried monoclonal TCR gene
rearrangements. In three cases clear genetic aberrations could be detect-
ed. One case had a complete loss of the X chromosome and chromoso-
mal gain at 10q11. In the second case loss at 4p16 and gain at 8q24 were
found. This kind of gain loss pattern could be derived from an imbal-
anced translocation between chromosome 4 and 8. The final case had
chromosomal gain at 6p22 and 14q13 with single copy loss at 6q16. We
are currently looking further into candidate genes located in these
regions which might be involved in the etiopathogenesis of T-LGL
leukemia. Conclusions. Genetic instability in LGL leukemias seems to be
less common and more subtle than in other mature T-/NK-cell malignan-
cies. Although no recurrent genetic aberrations were found, we did iden-
tify some chromosomal regions that might harbour genes that are pos-
sibly relevant for the pathogenesis of T-LGL leukemia.
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THE MUTATION STATUS OF THE RESIDUAL ATM ALLELE IS AN IMPORTANT DETERMINANT
OF TUMOUR PROGRESSION AND PATIENT SURVIVAL IN CLL CASES CONTAINING AN 11Q
DELETION
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Background. Chromosome 11q deletions occur in up to 20% of CLL
tumours and are associated with an adverse outcome. The minimal
region of deletion includes the Ataxia Telangiectasia Mutated (ATM)
gene, and mutations in ATM also occur in CLL patients and exert a detri-
mental effect on patient survival. ATM is a DNA damage response pro-
tein and defects in its function lead to impairment in p53-dependent
apoptosis. Interestingly, the relationship between chromosome 11q dele-
tions, ATM mutations and the integrity of the DNA damage response
has not been specifically addressed in CLL. Aims. Our aim was to deter-
mine if CLL patients with a chromosome 11q deletion could be divid-
ed into two subgroups based on the functional status of the remaining
ATM allele and whether these patient subgroups have differential pro-
gression or survival.

Figure 1. ATM mutations affect survival in 11q deleted CLLs
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Methods. We established a cohort of 72 CLL cases that all had a chro-
mosome 11q deletion and determined the sequence of the 62 coding
exons of the residual ATM allele. We subsequently related ATM muta-
tion status to clinical outcome, the size of the 11g-deleted tumour sub-
clone, and the cellular responses to irradiation and cytotoxic drug expo-
sure in vitro. Informed patient consent and ethical approval was obtained.
Results. We found that the residual ATM allele is mutated in 35% of CLL
tumours with an 11q deletion, thus distinguishing two genetic sub-
groups of these tumours; those with a second wild type and those with
a second mutant ATM allele. Interestingly, the presence of a mutation
in the residual ATM allele was associated with a further reduction in
patient survival beyond that which is already dictated by the chromo-
some 11q deletion (p=0.0497). This subgroup of tumours also demon-
strated impairment in the cellular response to irradiation and cytotoxic
drug exposure in vitro, which contrasted from the preserved responses
in the 11g-deleted tumour subgroup with a residual wild type ATM
allele. Finally, we also found evidence for acquirement of ATM muta-
tions during clonal evolution and observed that there was a highly sig-
nificant association between the presence of ATM mutations and the
expansion of the 11q-deleted subclone (p=0.002). Conclusions. CLL
tumours with 11q deletion can be divided into two subgroups based on
the integrity of the residual ATM allele. Complete loss of ATM function
is associated with an impaired response to cytotoxic chemotherapeutics
in vitro. This provides a mechanism to explain the poorer clinical out-
come of patients with bi-allelic ATM abnormalities by comparison to
patients with an isolated 11q deletion. Sub-clones that have acquired bi-
allelic ATM defects can develop and expand during CLL clonal evolution,
and we believe the use of DNA-damaging cytotoxic agents may have
the potential to select these sub-clones, which in turn leads to the accel-
eration of disease progression.
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HIGH RESOLUTION SNP ARRAYS AND DIFFERENTIAL MIRNA EXPRESSION IDENTIFY
NOVEL GENOMIC ABERRATIONS IN CLL
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Chronic lymphocytic leukemia (CLL) is a heterogeneous disease with
an extremely variable clinical course. Recurrent genetic aberrations and
VH mutation status are important independent predictors of disease
progression and survival, allowing a risk assessment of individual
patients in the course of the disease. FISH detects genomic aberrations
(18g-, +12, 11q-, 17p-) in over 80% of cases, the most frequent being
13q14 deletions, associated with a favorable prognosis. In order to char-
acterize this subgroup we defined the minimal region deleted using 11
FISH probes, and we used the high-resolution 50k Affymetrix SNP
arrays (SNP-A) to study the entire genome of 8 B-CLL cases from a pre-
viously well genetically characterized series of 54 patients, all harboring
13q14 deletion. This tool allows for precise detection of simultaneous
analysis of LOH and gene copy number. There was a good correlation
between the FISH and SNP-A Results. SNP-A allowed the identification
of 8 novel aberrations, 2 of them recurrent. Two cases with unmutated
IgVH genes presented gains on 2p14-2pter recently described by Pfeifer
etal. (Blood 2006), spanning the REL and BCL11A oncogenes; and 2 cas-
es with mutated IgVH genes presented gains on 19q13.33-19qter.
Besides, we detected 9 non-recurrent LOH regions with normal copy
number. LOH by UPD usually occurs in fragile sites in the genome, a
common location for miRNA. Recently, there has been major progress
in the identification of microRNA expression profiles that could distin-
guish normal from malignant B cells, and identify a unique microRNA
signature associated with prognostic factors. To study the relationship
between LOH regions and miRNAs expression we analyzed the expres-
sion of 157 miRNAs in these patients and in PB from normal donors by
real-time PCR. Consistent microRNA down-regulation was seen in
miR154, the miR181la and miR181b cluster, miR199a, miR199-s,
miR224, miR-299, miR-326, miR-370 and miR-let7e; whereas miRNA
upregulation was seen in the miR-96 and miR-183 cluster, miR-155 and
miR-210. The miR181 has been reported to be differentially expressed
in CLL, and overexpression of miR-155 has been related to aggressive
forms of CLL. Interestingly, 3 of the downregulated miRNAs (30%)
were localized in the 14q32 region, where the IgVH genes are located.
The MDR in 13q in our samples contained the miR-15a and miR-16-1
genes, located at 13q14.3. These microRNAs are frequently deleted
and/or downregulated in patients with B-cell CLL and have an impor-



tant function in this disease, negatively regulating Bcl2 at a post-tran-
scriptional level. We found both downregulated in our samples with
13¢-, although if comparing with normal PB the difference was not sta-
tistically significant, probably due to normal cell contamination. We did
not find a correlation between genomic deletions and miRNAs located
in these regions downexpressed, suggesting that regulation of miRNA
expression must be due to a more complex mechanism. In conclusion,
the transforming events that lead to B-CLL are unknown, and although
genetic abnormalities appear to promote disease progression, none of
these is seen in every patient. Therefore, combining SNP-A technology
and miRNA expression profile could be an interesting approach to under-
stand the genetic changes that can occur in B-CLL, and to provide new
biological insights into different CLL subgroups.
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RITUXIMAB SENSITIZES SOME B-CLL SAMPLES TO FLUDARABINE AND CHLORAMBUCIL
IN VITRO, REGARDLESS OF P53 /ATM STATUS

M. Trbusek,' S. Cejkova,' L. Rocnova,” D. Potesil,” ]. Chumchalova,'
J. Smardova,' J. Malcikova,' P. Kuglik,' M. Doubek," Y. Brychtova,'
S. Pospisilova,' J. Mayer'

'University Hospital Brno, BRNO, Czech Republic; *Masaryk University, Fac-
ulty of Science, BRNO, Czech Republic

Background. Aberrations of two co-operating genes, the p53 and ATM,
significantly deteriorate prognosis and treatment options for B-CLL
patients. Monoclonal antibody rituximab (anti-CD20) is preferably used
in combination regimens in B-CLL, often in those containing fludarabine.
Very few in vitro data exist, however, showing an effect of such common
treatment on B-CLL cells with aberrant p53 and/or ATM. In this respect,
the data are also missing for a potential application of rituximab with
chlorambucil. Aims. The aims were to assess the in vitro effect of the
above mentioned combinations of drugs on B-CLL cells with various
p53/ATM status. Methods. An interphase FISH was used for a determi-
nation of p53 and ATM deletions. Functional FASAY analysis coupled to
sequencing was employed to supplement the screening also for p53
mutations. A metabolic WST-1 assay monitored the drugs effect on cell
viability. An in vitro system lacking active human plasma was used, thus
omitting the CDC pathway. After rituximab pre-treatment (10 ug/mL,
72h) the chemotherapeutics were applied in four concentrations for addi-
tional 48h (F: 25-0.4 pg/mL; CLB: 50-6.25 uM). Two-way analysis of
variance (ANOVA) was used for determination of rituximab pre-treat-
ment significance. Results. For the rituximab/fludarabine combination
we tested forty samples having a median 85% of B-CLL lymphocytes,
with the following characteristics: 13 were wild-type, 10 harbored ATM
deletion (median 83% of deleted cells) and 17 exhibited p53 defects of
various complexity - both alleles inactivation (del/mut and mut/mut) as
well as the separate (one allele) aberrations (del or mut). The sensitivity
to fludarabine was determined for the concentration 1.6 pg/mL, which
provided significant differences among the samples. The sensitivity was
assessed as follows: resistant - viability 260 %; medium - viability <60%
and >40%; sensitive - viability < 40%. The p53-affected samples were
mostly resistant (71%) and none were sensitive. Among ATM deleted
samples, on the contrary, 40% were sensitive, what was more than in
wild-type subgroup (23%). Rituximab alone slightly increased a meta-
bolic activity in most of samples, usually to 110-130% compared to
untreated controls, while rarely a decrease was also noted (up to 80%).
When the viability of fludarabine-treated and rituximab/fludarabine-
treated samples was assessed in relation to fully untreated control, the
positive sensitization effect of rituximab pre-treatment (p<0,05) was not-
ed as follows: within the p53-affected as well as ATM-deleted subgroups
in 30% of samples and within the wild-type subgroup in 62% of sam-
ples. For the rituximab/chlorambucil testing, which was performed as a
pilot study in the same manner in eight samples, the positive effect of
antibody pre-treatment was also noted in some samples of all the three
subgroups. Summary and Conclusions. Our results indicate that the
p53/ATM status is critical for the sensitivity of B-CLL cells to fludarabine.
Regardless of the p53 and ATM aberrations, some samples are available
for the rituximab-mediated sensitization to this agent. Our pilot data also
support a warranty of testing a combined regimen containing rituximab
and chlorambucil.

Supported by grant IGA MH CR No. 8445-3/2005.
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TP53 MUTATION AND 17P DELETION ARE ASSOCIATED WITH POOR SURVIVAL IN
PATIENTS WITH CLL IRRESPECTIVE OF THE INACTIVATION OF THE OTHER ALLELE BY
DELETION OR TP53 MUTATION: RESULTS FROM A SINGLE CENTER ANALYSIS

T. Zenz,' S. Habe," A. Krober," A Benner,” D. Kienle,' A. Biihler,'
T. Denzel,' D. Winkler,' H. Déhner,' S. Stilgenbauer!

"University of Ulm, ULM; *German Cancer Research Center, HEIDELBERG,
Germany

Background. CLL patients with 17p deletion have a dismal prognosis.
The exact prognostic role of TP53 mutations in the absence of 17p dele-
tion and any differential impact of the mutation in cases with 17p dele-
tion (vs. sole deletion) is currently unclear. Aim. To assess the incidence
and prognostic impact of TP53 mutations as assessed by direct sequenc-
ing and DHPLC in a well characterized patient population. Methods. We
studied 126 CLL patients from a single institution. The population is
well characterized clinically and detailed genetic characteristics are avail-
able (FISH, VH-Status, CD38 expression). We used direct sequencing
(n=126) and DHPLC (n=80) to detect TP53 mutations in the coding exons
(2-11). The mutation analysis was performed on samples taken a medi-
an of 0.6 months after diagnosis. Results. We found an overall incidence
of TP53 mutations of 13.5% (17/126 patients). The mutations were
mainly located in the DNA binding domain (Exons 4-9). All mutations
detected by direct sequencing were also detected by DHPLC. DHPLC
was also informative in determining the allele status in the presence of
heterozygous polymorphisms. Twelve of 15 patients with 17p deletions
also had a TP53 mutation (80%). We also found TP53 mutations in the
absence of 17p deletions in 4.5% (5/111). In the subgroup of patients
with trisomy 12q we did not find TP53 mutations as opposed to 17/ 103
(16.5%) in all other subgroups combined (p=0.04). To study the impact
on overall survival we confined the analysis to patients who were stud-
ied within 24 months of diagnosis to avoid bias. In this subgroup (n=108)
we found a significant impact of the presence of the TP53 mutation
(median survival 65 months vs. 15 months, <0.0001). When separating
the groups according to presence or absence of TP53 mutation and/or
17p deletion we found a highly significant influence of the presence of
the TP53 mutation and/or 17p deletion on survival from the date of
study (Figure 1) (<0.0001).

Figure 1. Survival stratified by 17p and p53 Status.

Overall survival (from the time of study) was similar in the groups
with deletion 17p and mutation (7.9 months), sole TP53 mutation (5.1
months) and 17p deletion without TP53 mutation (4.4 months) (vs. 66.7
months) (Figure 1). In 8/17 patients the mutation was found within 1
year of diagnosis. 4 of 6 patients with TP53 mutations and availability
of serial samples, showed acquisition of mutations over time. Conclusions.
TP53 mutations are associated with poor survival in CLL. TP53 muta-
tions occur at a low incidence without 17p deletion and appear to be
associated with poor survival once they occur. While the majority of
cases with 17p deletion also have TP53 mutations, the prognosis appears
to be equally poor for patients 17p deletion in the absence of TP53 muta-
tions. These findings need to be confirmed in prospective trials. The
mechanisms underlying the poor prognosis of patients with 17p deletion
without TP53 mutation are under investigation.

haematologica/the hematology journal | 2007; 92(s1) | 35



12" Congress of the European Hematology Association

0100

ASSESSMENT OF ZAP-70 EXPRESSION BY FLOW CYTOMETRY USING TWO DIFFERENT
ANTIBODIES AND ITS CORRELATION WITH IGVH MUTATION STATUS AND CYTOGENETICS
IN PATIENTS WITH CHRONIC LYMPHOCYTIC LEUKEMIA

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

Background. Prognosis of patients with chronic lymphocytic leukemia
(CLL) is largely heterogeneous and may be estimated based on clinical
and laboratory findings the most important ones of which include chro-
mosomal aberrations, the IgVH mutation status, and the expression of
ZAP-70. Various efforts have been made to define the optimum proce-
dure of ZAP-70 assessment including selection of antibody clone and the
method of analysis. The validation of ZAP-70 has been performed using
the course of the disease as well as using the IgVH mutation status.
Aims. To further clarify the role of ZAP-70 expression in CLL we prospec-
tively analyzed ZAP-70 expression, [gVH mutation status, and chromo-
some aberrations in peripheral blood and bone marrow samples of
patients with CLL. Methods. For the flow cytometric assessment of ZAP-
70 expression the antibody clones 1E7.2 (Caltag, n=523) and SBZAP
(Immunotech, n=166) have been used. IgVH mutation status has been
analyzed in 407 cases and chromosome aberrations in 416 cases apply-
ing FISH with probes for del(6q), del(11q), +12, del(13q), del(17p), and
t(11;14). ZAP-70 expression has been calculated as percentage of posi-
tive cells using normal T-lymphocytes as positive controls as well as
using the ratio of mean fluorescence intensity (MFI) for ZAP-70 between
T-lymphocytes and leukemic B-lymphocytes. Results. Significant corre-
lations were found between the percentages of ZAP-70 positive cells and
IgVH homology (1E7.2, p<0.001, r=0.239; SBZAF, p<0.001, r=0.437).
Accordingly, patients with mutated and unmutated IgVH status (98%
homology used as cut-off) significantly differed in the percentages of
ZAP-70 positive cells (1E7.2, mean 32% vs. 46%, p<0.001; SBZAF, mean
11% vs. 35%, p<0.001). Even stronger correlations have been found,
however, comparing the MFI ratios for ZAP-70 (normal T-lymphocytes
to CLL cells) with the IgVH mutation status: 1E7.2, <0.001, r=-0.285;
SBZAP, p<0.001, r=-0.569. The respective differences between cases
with mutated and unmutated IgVH status were: 1E7.2, mean MF] ratio
3.45 vs. 2.67, p=0.001; SBZAP, mean MFI ratio 6.33 vs. 3.14, p<0.001.
The ratio of MFI between leukemic and normal B-lymphocytes corre-
lated less strong with the IgVH mutation status. No significant associa-
tions of ZAP-70 expression with chromosomal aberrations have been
found. Conclusions. The results of the present study 1) confirm the strong
correlation between ZAP-70 expression and IgVH mutation status, 2)
confirm the independence of ZAP-70 expression from chromosome
aberrations, 3) argue in favor of analyzing ZAP-70 expression as MFI
ratio between T-lymphocytes and leukemic B-lymphocytes, and 4) sug-
gest that the SBZAP clone has a significant potential in the diagnostic
work-up of CLL. Further studies are warranted to validate the role of the
MFI ratio approach and of the SBZAP antibody in the clinical setting.

0101

IGVH1-69 GENE USAGE IN B-CLL - THE SIGNIFICANCE OF SOMATIC HYPERMUTATION
AND CRD3 STRUCTURAL FEATURES

L. Galligan, M.A. Catherwood, T.C.M. Morris, H.D. Alexander
Belfast City Hospital Trust, BELFAST, Northern Ireland

Baclkground. B-CLL is a heterogenous disorder with a highly variable
clinical course. Although certain acquired cytogenetic aberrations, un-
mutated IgVH gene status, ZAP-70 positivity and an atypical pheno-
type have been linked with more aggressive disease and a poorer out-
come, the search for further prognostic markers is ongoing. IgVH 3-48,
3-53 and 3-21 gene usage have previously been associated with more
aggressive disease and shorter survival times. In addition, IgVH 1-69 is
expressed at a high frequency in B-CLL supporting the concept of anti-
genic selection in disease pathogenesis. It has been suggested that com-
parison to germline immunoglobulin sequence using the NCBI/IgBLAST
database only may result in overestimation of mutated IgVH frequency
associated with IgVH 1-69 rearrangements in B-CLL. Thus the clinical
significance of IgVH 1-69 gene usage remains to be clarified. Aims. The
aims of this study were to determine the frequency of VH1-69 gene
usage in B-CLL, to assess the structural features of the CDR3 region,
mutational status of the VH1-69 gene using the up-dated IgBLAST and
V-QUEST databases and to determine if patients with VH1-69 rearrange-
ments differ in clinical course to those patients with alternative IgVH
gene usage. Methods. Two hundred and seventy patients were recruited
for this study. IgVH gene usage was determined using multiplex BIO-
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MED-2 primers (InVivoScribe Technologies) and protocol. IgVH muta-
tional status was determined by sequence analysis using BigDye chem-
istry and homology comparison with the up-dated NCBI/IgBLAST and
IMGT/V-QUEST databases. Interphase FISH analysis was performed to
screen for common cytogenetic aberrations and serum thymidine kinase
(TK) levels were measured using a radioenzyme assay. Results. We iden-
tified IgVH1-69 gene usage in 31/270 CLL patients (11.5%), 30 of which
were characterised further. Our results demonstrate that it is associated
with un-mutated IgVH status (80% of cases) and a preponderance of
males (73% of cases). Poor/intermediate prognosis cytogenetic abnor-
malities were detected in 10 of 15 (75%) cases analysed. Although 21
patients (70%) were found to have Binet stage A disease upon presen-
tation, the majority have since progressed to stage B or C. The median
TKlevel was 16.1 U/L (>8.5 U/L is associated with progressive disease).
IgVH somatic hypermutation was found in 6 cases (20%) and was asso-
ciated with shorter CDR3 regions, IGJH 4 gene usage and lower TK lev-
els (median of 6.8 U/L). Summary and conclusions. We have found that
IgVH1-69 gene usage is over-expressed in B-CLL, is associated with
advanced disease and may have potential as a supplemental predictive
marker of disease progression. However, it remains to be determined if
IgVH1-69 gene usage is an independent poor prognosis marker, as its
association with un-mutated IgVH status in most patients may be the
overriding factor. We present evidence that [gVH1-69 B-CLL cases can
be divided into mutated (n=6) and un-mutated (n=24) sub-groups and
that mutated cases are defined by short CRD3 regions and biased IGJH
4 gene usage. We are currently investigating the possible common anti-
genic stimuli which may be involved in leukaemogenesis in this sub-

group.

0102
NOTCH2 MIGHT BE INVOLVED IN THE PKC-DEPENDENT SURVIVAL OF B-CLL CELLS

R. Hubmann,' M. Hilgarth,” S. Schnabl,' D. Demirtas,'
].D. Schwarzmeier,' U. Jaeger,' M. Shehata'

'Medical University of Vienna, VIENNA; *Medival University of Vienna,
VIENNA, Austria

Notch?2 plays a determining role in the development/homeostasis of
murine Cd5+ B1 B-cells, suggesting a potential function for human
NOTCH?2 in B-CLL leukemogenesis. Here we show that freshly isolat-
ed B-CLL lymphocytes (n=30) express an activated form of NOTCH2
(N2IC) irrespective of their prognostic marker profile (ie. IgVH mutation-
al status, CD38 expression, cytogenetics). Although the majority of cul-
tured B-CLL samples downregulate their NOTCH?2 activity within one
day (24 out of 30), DNA-bound N2IC complexes could be maintained
by the phorbol esther TPA (1 ng/mL) accompained by an upregulation
of the NOTCH2 target gene CD23 and increased cell viability. These
effects are sensitive to the Protein kinase C-delta (PKC-%o) inhibitor Rot-
tlerin. The TPA induced NOTCH?2 activity was found to be resistant to
the g-secretase inhibitors (GSI) DAPT and compound E in 24 out of 30
B-CLL cases suggesting that the vast majority of B-CLL cases express an
activated form of N2IC which is not tethered to the plasma membrane
and, thus, does not require g-secretase for signaling. NOTCH?2 inhibi-
tion either by DAPT in a GSI sensitive B-CLL case or by RNAi mediat-
ed NOTCH?2 gene silencing suggests a functional relation between
NOTCH2 dependent CD23 expression and B-CLL cell viability. Thus,
deregulated NOTCH2 signaling seems to be a common phenomenon in
B-CLL and might be critically involved in the PKC-dependent survival
of B-CLL cells.
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BIALLELIC DELETION 13Q14.3: A NEW PROGNOSTIC MARKER IN CHRONIC
LYMPHOCYTIC LEUKEMIA?

C. Chena,']. Sanchez Avalos,” G. Arrossagaray,' R. Bezares,’
K. Turdo,* A. Bistmans,” I. Slavutsky"

'Instituto de Invest. Hematologicas, BUENOS AIRES; “Instituto Fleming,
BUENOS AIRE; *Hospital Alvarez, BUENOS AIRES, Argentina; *Hospital
Aeronautico, BUENOS AIRES; *Hospital Ramos Mejia, BUENOS AIRES,
Argentina

Background. Chronic lymphocytic leukemia (CLL), the most frequent
type of adult leukemia in the Western world, is characterized by a high-
ly variable clinical course with survival times ranging from months to
decades. Genomic alterations in CLL are considered independent predic-
tors of disease progression and survival. Monoallelic deletion of 13q14.3
(13q14x1) is the most common anomaly (55-60% of patients), associat-



ed to a favorable outcome. Biallelic deletion of 13q14.3 (13q14x2) alone
or concomitant 13q14x1/13q14x2 has been observed in about 10-20%
of patients with CLL. It has been scarcely evaluated in the literature.
Aim. We analyzed the clinical, cytogenetic and FISH (fluorescence in situ
hybridization) characteristics of 9 patients with 13q14x2 in order to eval-
uate its prognostic significance. Patients and Methods. From 1997 to 2006,
a total of 100 patients with diagnosis of CLL were cytogenetically and
FISH studied in our Institution. Among them, 9 cases (5 males; mean age
63 years; range 47-77 years) showed 13q14x2. Immunophenotypic
analysis showed expression of pan-B antigen (CD19, CD20, CD22) with
co-expression of CD5 and CD23. Rai clinical stages were: I-1I: 5; III-IV:
4. Eight patients were under treatment, the remaining one did not accept
to be treated. Five patients have already died at the moment of this
analysis. Chromosome studies were performed on stimulated peripher-
al blood lymphocytes. G-banded technique was used. FISH analysis for
trisomy 12, and deletions of D135319 at 13q14 band, ATM at 11q22.3
and TP53 at 17p13 (VYSIS) was carried out according to standard pro-
tocols. Results. Six out of 9 patients with CLL showed normal karyotypes
and 13q14x2 alone or concomitant 13q14x1/13q14x2. Mean time from
diagnosis to treatment for this group was 26 months (range 3-61
months). The remaining three had other genomic alterations: trisomy 12
(5.5% of cells), i(17)(q10) and complex karyotype. The last two patients
were studied at the progression of the disease after more than ten years
of stable disease. The patient with +12 was studied at diagnosis and had
a poor outcome with a very short survival (4 months). Two cases showed
only biallelic deletion 13q14 (58% y 88% of cells). The other seven cas-
es (78%) had concomitant 13q14x1/13q14x2, being biallelic clones larg-
er than monoallelic ones in 5 cases (5/7:71.4%). Simultaneously, we used
the defined set of hierarchical FISH risk categories to compare FISH
results by stable versus progressive disease. FISH was abnormal for 27/46
(58.7 %) patients with stable disease and 47/54 (87 %) cases with progres-
sive disease (¢<0.003). Interestingly, all six patients with normal kary-
otypes and 13q14x2 showed progressive disease respecting to 38.7 % of
the cases with 13q14x1 alone (p<0.01). A high proportion of patients
with progressive disease was also observed for anomalies +12, 17p- and
11g-. Conclusions. The high frequency of patients with concomitant
13q14x1/13q14x2 suggests that the biallelic deletion would result from
clonal evolution. Our data indicate that 13q14x2 would represent a more
aggressive anomaly than 13q14x1 and could be considered as a marker
of possible prognostic value in CLL. More studies must be performed to
confirm these results.

0104

GELDANAMYCIN HAS OPPOSING EFFECTS ON WILD-TYPE AND MUTANT P53 AND
INDUCES P21CIP1 EXPRESSION AND CYTOTOXICITY IRRESPECTIVE OF P53/ATM
STATUS IN CHRONIC LYMPHOCYTIC LEUKAEMIA

AR Pettitt, G.G. Johnson, P.D. Sherrington, K. Lin
University of Liverpool, LIVERPOOL, United Kingdom

Background. Wild-type (wt) p53 has a beneficial effect in cancer, where-
as mutant p53 has a deleterious effect by virtue of its tumorigenic and
anti-apoptotic properties and high level of expression. In keeping with
this, p53 mutation/deletion in chronic lymphocytic leukaemia (CLL) is
strongly associated with rapid clonal expansion, propensity to trans-
form, and resistance to chemotherapy, and developing new and better
ways of treating such patients has become a major priority. Cancer cells
seem to depend more than normal cells on the Hsp90 chaperone protein,
which can be inhibited by the ansamycin geldanamycin (GA) and its
derivative 17-AAG. Previous studies have shown that GA or 17-AAG can
kill CLL cells in a selective fashion via depletion of the Hsp90 client pro-
teins Akt and Zap-70. However, there is also evidence to suggest that
Hsp90 inhibition can induce changes in the p53 pathway that might be
of potential therapeutic benefit in CLL patients with or without p53
defects. The present study was conducted to explore this possibility.
Aims. To examine the effect of Hsp90 inhibition on the p53 pathway in
CLL cells of defined ATM/p53 status, and to determine whether
ATM/p33 defects are associated with resistance to in vitro cytotoxicity.
Methods. CLL patients were characterized for their ATM/p53 status using
a combination of p53 functional analysis, p53 gene sequencing, and FISH
analysis for ATM/p53 deletion. Three groups were identified: no
ATM/p33 defect; p53 defect (p53 mutation with deletion of the second
allele); and ATM inactivation (no p53 mutation or deletion but p53 func-
tional defect of the type associated with ATM mutation). CLL cells from
these cases were treated in vitro with GA (10 nM-10 pM) for up to 5
days. Changes in the expression of specific proteins were detected with
Western blotting. Cell viability was measured by FACS analysis of cells
after staining with dihexolyloxacarbocyanine iodide (DiOC6) and pro-
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pidium iodide (PI). Results. GA down-regulated mutant p53 protein and
up-regulated wt p53 protein. The up-regulation of wt p53 by GA was
accompanied by down-regulation of Akt and the active form of MDM2,
indicating a possible mechanism. In addition to its effects on wt and
mutant p53, GA also induced a biphasic increase in p21CIP1, a cyclin-
dependent kinase inhibitor that is transcriptionally activated by wt p53.
The late increase in p21CIP1 protein levels was seen in cases with no
ATM/p53 defects or ATM inactivation but not in those with mutant
p53, indicating that the effect was dependent on wt p53 but not ATM.
In contrast, the early increase in p21CIP1 was not influenced by
p53/ATM status. GA killed CLL cells in a dose-dependent manner irre-
spective of p53/ATM status. Conclusions. Our findings indicate that GA
has opposing effects on wild-type and mutant p53 and induces p21CIP1
expression and cytotoxicity independently of ATM/p53 status, all of
which should favour clonal regression in vivo. These findings reveal an
important new dimension to the action of ansamycins in CLL and
strongly support the further evaluation of these agents, especially in cas-
es with p53 mutation or ATM inactivation.

0105

MONITORING OF THE STATUS OF BOTH P53 ALLELES IN PATIENTS WITH B-CELL
CHRONIC LYMPHOCYTIC LEUKEMIA - RELEVANCE TO PROGNOSIS AND TREATMENT

J. Malcikova, M. Trbusek, J. Smardova, S. Cejkova, P. Kuglik,
Y. Brychtova, M. Doubek, D. Dvorakova, J. Mayer, S. Pospisilova

University Hospital Brno, BRNO, Czech Republic

Background. Deletions and/or mutations of p53 gene, a key cell-cycle
and apoptosis regulator, represent the most important prognostic factor
related to treatment in B-cell chronic lymphocytic leukemia. The pres-
ence of aberrations (occurring in 10-15% of patients) almost inevitably
leads to treatment requirement and poor outcome and the gene thus
constitutes the strongest independent marker for disease-related death.
A proportion of p53 mutations originates through spontaneous mutage-
nesis, however the suspicion exists that some mutations might be
induced by DNA-damaging chemotherapy. Aims. In this study we deter-
mine the proportion of individual p53 aberrations (deletions, mutations,
combination of both) in our set of unselected B-CLL patients and corre-
late the data to p53 protein level, indicating non-functionality of the
gene. Further, we evaluate the influence of these alterations on progno-
sis, therapy requirement and the presence of previous treatment. Meth-
ods. The deletions of p53 locus (17p13.1) were detected using an inter-
phase FISH and mutations in the gene were searched out using yeast
functional analysis (FASAY), coupled to sequencing of templates from
yeast colonies bearing the mutated p53 genes. Western blotting was
used for determination of p53 protein level. Results. We screened 340 B-
CLL patients for the deletions and mutations of the p53 gene and 12%
of patients manifested a p53 alteration. Most of affected patients (61 %)
exhibited a complete gene inactivation (deletion/mutation), in a case of
missense mutations mostly leading to high p53 protein level. However,
single allele missense mutations or deletions also occurred (in 21% or
18% of p53-affected patients, respectively) and were only rarely accom-
panied by p53 protein over-expression. The requirement for therapy
was prominent in p53-affected patients (85%) in comparison to the p53
wild-type group (54%). In this respect, we report a clear difference with-
in the p53-affected patients relating to the treatment necessity and com-
plexity of p53 aberration: all the patients in deletion/mutation subgroup
underwent chemotherapy and a quarter of them has died within two
years after diagnosis. In the single allele aberration subgroup only 64 %
of patients required a therapy and none of them died within the stated
interval. In approx. a half of affected patients the p53 abnormality
occurred before any treatment. We observed five patients changing from
wild-type to mutant p53 status, always in connection to undergoing
polychemotherapy. Moreover, in two intensively treated patients we
detected a p53 mutation mosaic - i.e. each cell tested (n=10-15; cloned
through FASAY analysis) beared different (mostly missense) mutation.
Summary and conclusions. We suggest that monitoring of both p53 alleles
might be useful in B-CLL patients, because the correlation among dele-
tion, mutation and protein over-expression is not absolute and the course
of the disease may be possibly grouped according to complexity of the
p53 inactivation. Although a significant proportion of the p53 mutations
is being confirmed as a result of spontaneous biological process, the pos-
sibility that DNA-damaging chemotherapy may induce or select some
p53 mutations should not be rejected and needs further investigation.

This work was supported with grants IGA MZ CR NR8445-3/2005,
NR8448-3/2005, NR 9305-3 and MSMT CR MSM0021622430
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THE ROLE OF IL-6 IN THE IMMUNE DYSFUNCTION OF B-CLL

G.S. Buggins, PE.M. Patten, J. Richards, N.S.B. Thomas, G.J. Mufti,
S. Devereux

King's College London, LONDON, United Kingdom

Immune dysfunction, manifest as susceptibility to infection and
autoimmune disease, is a major clinical feature of B-cell chronic lympho-
cytic leukaemia (B-CLL). Although this is in part directly caused by the
tumor load, defective T-cell function is also observed including patients
with early stage disease. In this study we investigated the role of tumor
derived soluble factors in the pathogenesis of immune dysfunction in B-
CLL. Supernatants from B-CLL tumor cells (TSN) inhibited a third par-
ty allogeneic mixed lymphocyte reaction between T cells from two nor-
mal unrelated donors in 9/9 cases (y=0.002) and reduced both cell cycle
entry and division of normal T cells in response to CD3/CD28 ligation
(»=0.0096 and 0.02). TSN also inhibited CD40L upregulation and IL-2
secretion by activated T cells in 17/17 cases (p=0.0001). This is contrary
to previous work that suggests loss of CD40L is exclusively due to tumor
cell contact and we show that TSN inhibits by a different mechanism.
We also demonstrate that the CD40L defect in B-CLL is reversed by
separation of T cells from leukemic cells. Following the inhibitory effect
of TSN on the Th1 cytokine IL-2 we investigated whether this was due
to Th2 polarization of the T cells. Activation of normal T cells in TSN
induced a 7-10 fold increase in IL-4 secretion. To identify the component
of TSN causing this we did a cytokine bead array assay for IL-2, y-Inter-
feron (y-IFN), Tumor Necrosis Factor-o, IL-10, IL-4, and IL-6. The levels
of IL-6 were >85 ng/mL in all cases studied (n=5). The remaining
cytokines were consistently present at <0.5 ng/mL except y-IEN which
was found in 2/5 cases at 1.5 and 3.0 ng/ml respectively. Neutralization
of IL-6 reversed the inhibitory effect of TSN on T cell activation and IL-
2 production whilst addition of the recombinant cytokine reproduced
the findings. Blockade Of the IL-6 receptor on T cells restored CD40L
expression by normal T cells, activated in the presence of TSN, from a
mean of 41+4.3% to 63+4.3% of that observed in CM (p=0.0067). Our
results demonstrate that IL-6 secretion is one of the mechanisms by
which B-CLL cells modify the immune system. These findings have a
number of implications for the treatment of B-CLL. Immunotherapy of
B-CLL whether by allogeneic hematopoietic stem cell transplantation or
more experimental strategies is most likely to be successful in the con-
text of minimal residual disease. When this is not possible, inhibition of
the IL-6 effect may be a strategy to improve the graft versus leukaemia
effect in this disorder. In addition and perhaps more importantly, block-
ade of IL-6 signaling might both reduce the systemic symptoms and
immune dysfunction that are such a central feature of B-CLL and slow
disease progression by removing one of the factors in the cytokine net-
work that supports the survival and proliferation of the tumor.
Tocilizumab, a humanized antibody which blocks the IL-6 receptor, is
well tolerated and effective in a number of IL-6 mediated disorders and
our data suggest it as a potential adjuvant to the treatment of B-CLL.
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B-CELL CHRONIC LYMPHOCYTIC LEUKEMIA (B-CLL) WITH 14Q32 TRANSLOCATIONS:
HAEMATOLOGICAL FEATURES AND CLINICAL OUTCOME

E Cavazzini,' ].A. Hernandez,* A. Gozzetti,® A. Russo Rossi,’

R. Tiseo,' R. Maffei," A. Bardi,' E. Tammiso,' R. Crupi,” M.P. Lenoci,’R.
Marasca,' E Lauria,® G. Torelli,* .M. Hernandez,” G.M. Rigolin,'

A. Cuneo'

'Section of Hematology, FERRARA, Italy; *Hospital de Fuenlabrada, MIADRID,
Spain; *Division of Haematology and Transplants, SIENA, Italy; *Department
of Oncology and Haematology, MMODENA, Italy; *Universidad de salamanca-
CSIC, SALAMANCA, Spain

Background. Translocations of 14q32 involving the IgH locus occur at
alow incidence (approximately 2-5%) in B-CLL. The prognostic signif-
icance of 14q32/IgH translocation is still uncertain. Methods and Aims. 600
cases of B-CLL seen at 3 institutions over a 20-year period were assessed
by conventional cytogenetic analysis and by FISH with the following
panel of probes (17p13/TP53, 11q22.3/ATM, 621, chromosome 12 cen-
tromere, 13q14) and with a probe spanning the IGH locus. Patients with
no detectable aberration or with isolated 13q- were included into a
favourable cytogenetic group (group 1), those with +12, 6g- into an
intermediate risk group (group 2) and those bearing 17p-, 11q-, or com-
plex karyotype into an unfavourable group (group 3). Patients with
14q32/IgH translocation as primary chromosome change (i.e. absence of
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additional aberrations, presence of other aberrations in a minority of
cells) were included into a specific category (group 4). Cases with
14g32/IgH translocation by conventional cytogenetics and/or by FISH
were studied with probes spanning BCL1, BCL2, BCL3, BCL6, c-MYC,
BCL11A, PAX5, CCND3 and CDXK6 for the detection of translocation
partners. Cases with t(11;14)(q13;q32)/BCL1 rearrangement were
excluded. The aim of the study was to isolate cases with 14q32/IgH
aberration as a possible primary abnormality in order to identify translo-
cation partners and to study define the clinicobiological features associ-
ated with this abnormality. Results. We found 29/600 cases (4.8 %) with
14g32/IGH break in interphase FISH (46-83 %). Two cases carrying 11g-
and 2 with 17p- were allocated into group 3. Twenty-five cases were
included in group 4: an additional abnormality was present in a minor-
ity of nuclei (13-40%) in 11/25 cases: 7 cases with 13g-, 3 cases +12, 1
case 17p-. The latter 4 cases were included into the 14q32/IgH group
(group 4) because additional aberrations were confined to a sideline.
Translocation partners of 14q32/IGH translocations were so far identi-
fied in 8/25 cases (2p13/BCL11A: 1 case; 6p21/CCND3: 1 case;
18q21/BCL2: 6 cases). The study of the remaining cases is ongoing. We
then evaluated the clinical impact of 14q32/IGH rearrangement in a
series of 411 patients with complete clinicobiological data. Cases with
14432/IGH translocations were characterized mainly by typical mor-
phology and classical immunophenotype (immunophenotypic score 5
in 92% of the cases). Mutational analysis of IgVH gene showed an inter-
mediate incidence of unmutated cases (60%). Patients with 14¢q32/IgH
translocation did not differ significantly in terms of interval between
diagnosis and treatment as compared with other CLL. However, in uni-
variate analysis patients carrying the 14q32/IGH had a shorter interval
between diagnosis and treatment when compared with group 1
(»=0.0084), while no significant difference was observed with respect to
patients in groups 2 and 3. In multivariate analysis the presence of
14q32/IGH translocation maintained a significant independent impact
(v 0.012) on the interval between diagnosis and treatment, along with
stage (#<0.001) and CD38 positivity (p< 0.001). Conclusions. Clinical and
biological features support the concept that the presence of 14q32/IGH
rearrangement as primary abnormality could identify a subset of CLL
patients which should be allocated into an intermediate risk category.
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COMPREHENSIVE PROTEIN AND RNA EXPRESSION ANALYSIS OF GENETIC SUBGROUPS
OF CHRONIC LYMPHOCYTIC LEUKAEMIA

D. Winkler, C. Schneider, D. Kienle, H. Dohner, S. Stilgenbauer
University of Ulm, ULM, Germany

Chronic lymphocytic leukemia is a disorder with a highly variable
clinical course. The VH mutation status and genomic aberrations such
as deletion 11q;, trisomy 12, deletion 13q, and deletion 17p identify sub-
groups with different survival times. Protein expression levels of candi-
date genes involved in cell cycle and apoptosis (AKT1, Apaf-1, ATM,
BAX, BCL-2, CDK2, CDK4, cIAP2, Cyclin-D1/D2/D3, MCL-1, MDM-
2, p21, p27, p53, PI3K, RB, SMAC, Survivin, XIAP) were studied by
immunoblotting. 97 CLL cases divided into subgroups with 11¢- (n=23),
+12q (n=24), 13q- (n=19), 17p-/p53 mutation (n=15) or a normal kary-
otype (n=16) were examined and compared to the cell lines EHEB, JVM-
2 and Granta-519. In 25 cases, mRNA expression data (studied by RQ-
PCR) was compared for AKT1, ATM, BAX, BCL-2, CDK4, Cyclin-
D1/D2/D3, MCL-1, p21, p27, p53, PI3-K to assess if protein expression
and mRNA levels are correlated. Expression levels were related to EHEB
for standardization. VH-mutation status was available for 91 cases. 28
cases had mutated VH genes. In the normal karyotype subgroup a high-
ly homogenous expression pattern for all proteins studied was observed
independently of the VH-status. CLL samples with +12q, 13g- or nor-
mal karyotype had equal levels of ATM protein, whereas the 11g-sub-
group showed reduced levels in 5 cases and absent ATM proteinin 1 case
(among 15 evaluable cases). The 17p-subgroup included 13 cases with-
out deletion 11q showing ATM protein levels comparable to the normal
karyotype group. 17p-cases showed stronger expression of p53 com-
pared to all other cases, except for 4 cases with normal karyotype or
deletion 11q. In all of these a p53 mutation could be detected in exons
2-11 by sequencing. Survivin protein and mRNA was absent or low in
all cases. CDK4 protein expression was high in cases with 17p-, 11g- and
13g- but low in the subgroup with +12q and normal karyotype. MCL-
1 expression was highest in the 17p-subgroup. Regarding PISK, MDM-
2, p21, p27, CDK2, Cyclin-D1, -D2, -D3, BAX, BCL-2, Apaf-1, SMAC,
XIAP, cIAP2, RB, E2F, AKT1, ARF and STAT6 no variation in protein
expression levels were observed across the subgroups. P27-expression
was higher in all CLL cases compared to the cell lines contrary to



stronger levels of p21 in the cell lines. Clear concordance between RNA
and protein expression was seen for BCL-2, Cyclin-D2, p21 and p27
regardless of the subgroup affiliation. However, the exact levels of RNA
expression could not be retrieved by immunoblotting. In conclusion, the
17p-subgroup was the only group with a high level of p53 and MCL-1
protein expression suggesting that p53 is the affected gene in this sub-
group. In contrast, the ATM protein levels are reduced only in a part of
11g- cases indicating a possible role of additional candidate genes. Cas-
es with trisomy 12 and normal karyotype showed weak expression of
CDXK4 pointing to a functional relevance in these subgroups. Protein lev-
els and mRNA levels correlated only for a subset of the genes investigat-
ed. This may be due to posttranscriptional mechanisms regulating gene
expression or a lower sensitivity of immunoblotting to detect subtle
expression differences.
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DOUBLING TIME OF SOLUBLE CD23 (SCD23DT) ALLOWS TO IDENTIFY A GOOD
PROGNOSTIC SUBGROUP IN ZAP+ STAGE A UNTREATED CLL PATIENTS

N. Meuleman,' V. Delrieu,' B. Stomatopulos,' J. Bennani,' A. Kentos,’
P. Heimann,” A. Delforge,' L. Lagneaux,' D. Bron'

'Institut Jules Bordet, BRUSSELS; *Erasme, BRUSSELS, Belgium

Background. Chronic lymphocytic leukemia (CLL) is a disease with
unpredictable natural history in stage A patients (pts). Recently, it has
been suggested that ZAP-70 expression could be a surrogate marker for
IgVH mutational status as a biological prognostic factor. Indeed, analy-
sis of mutational status is a heavy procedure but ZAP 70 expression is
not always reproducible and the optimal technique has still to be vali-
dated. We previously reported that the doubling time of soluble CD23
(sCD23DT) is a major prognostic factor for progression of disease in
untreated stage A CLL. Therefore we prospectively evaluated ZAP-70
protein expression and IgVH mutational status in untreated stage A B-
CLL pts and correlated these markers with sCD23DT. Methods. sCD23
level was evaluated by a commercially available enzyme-linked
immunosorbent assay (ELISA). ZAP-70 expression is determined in
leukemic cells by flow cytometry, and positive expression was defined
as >20% positive cells. When tests became available, ZAP-70 gene
expression and IgVH mutational status were also evaluated in all pts
included in the sCD23 study. Results. 60 pts with untreated stage A B-
CLL were included in the study. Median age was 62 (42-82) years. The
median follow-up was 58 (16-129) months. The sCD23DT was clearly
associated with a progression of the disease: median Treatment-Free
Survival (TES) was 20 Mos in pts with sCD23DT inferior to one year
comparing to 141 months in pts with sCD23 DT superior to one year
(»<0.0001) with a median overall survival (OS) of 80 mos when the
sCD23DT was inferior to one year compared to 176 months for the oth-
er group (p<0.0001). Median TFS and OS were respectively 20.7 months
and 84 months in ZAP+ pts versus 104.2 mos (y=0.0003) and 176 months
(»=0.0003) in the group of pts with negative ZAP-70. According to the
mutational status the median TES and OS were 20.7 mos and 84.8
months for pts with unmutated IgVH and 104 mos (¢<0.0001) with a
median OS not reached (p=0.0002) for pts with mutated status. Among
pts with ZAP+ expression, the analysis of sCD23DT allows to detect a
population with a better prognosis with a median TFS of 14 mos in the
group of ZAP+ with sCD23DT inferior to one year comparing to a medi-
an TES not reached in ZAP+ pts with sCD23DT superior to one year
(»=0.0003). The median OS was 82 mos for pts ZAP+ with a sC23DT
inferior to 1 year compared to a median OS not reached for ZAP+ pts
with sCD23DT (p=0.0194). Among pts with ZAP— expression, sC23DT
allowed also to isolate pts with worse evolution: median TES of 60
months vs 141 mos (p=0.0017) but without difference in median OS. In
pts with ZAP+ expression, the mutational status allowed also to detect
a difference in terms of TFS: 14 months for ZAP+ unmutated pts versus
median not reached for ZAP+ mutated pts, but we there was no differ-
ence in term of OS. In the group of ZAP- pts, there were no differences
according to the mutational status. Even among pts with unmutated sta-
tus and ZAP+ expression, we identified with sCD23DT two subgroup
with different evolution in terms of median TES: 16 mos with a
sCD23DT inferior to one year and 54 months for the other pts (»=0.019),
but in this small population there is no statistical difference in terms of
OS according to sCD23DT (84 versus 112 mos, p=0.087). Conclusions. A)
We confirmed that sCD23DT is a biological prognostic marker for EFS
and OS in untreated stage A CLL. B) Mutational status is correlated with
ZAP-70 expression and is an additional prognostic factor in ZAP+ pts.
C) SCD23DT is even more reliable to identify a good prognostic group
in ZAP+ stage A untreated CLL.
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HLA-DR ASSOCIATIONS AND CELL CONTACT IMPLICATE SPECIFIC T-CELL RESPONSES IN
THE PATHOGENESIS OF SPLENIC MARGINAL ZONE LYMPHOMA

S. Devereux,' Z. Davis,” A.M. Little,’ PE.M. Patten,' E Fowles,’
J. Richards,' D.G. Oscier’

'Kings College London, LONDON; ‘Royal Bournemouth Hospital,
BOURNEMOUTH; *Anthony Nolan Trust, LONDON, United Kingdom

Background. There is now strong evidence that interactions between the
B-cell receptor (BCR) and antigen are central to the pathogenesis of a
number of chronic lymphoproliferative disorders including B-cell chron-
ic lymphocytic leukaemia (B-CLL) and splenic marginal zone lymphoma
(SMZL). Compared to normal B-cells, B-CLL cells use a restricted range
of immunoglobulin variable heavy chain (Vh) genes which, along with
other structural similarities, suggests that these tumours arise from cells
that have responded to a limited number of antigens. A particularly
marked homology has been noted in the Vh3-21 subset with a short con-
served complementarity determining region 3 and expression of the same
Vlamba2-14 light chain strongly suggesting recognition of a common
antigen. Restricted Vh gene usage has also been observed in SMZL; for
example in one series, Vh1-02 expression was reported in 18/40 cases. In
addition to signals through the BCR, there is also evidence that T-cell
costimulation plays a role in the pathogenesis of many low grade lym-
phomas. In gastric marginal zone lymphoma for example, T-cell respons-
es to Helicobacter pylori derived peptides provide signals that sustain the
developing B-cell tumour and responses to autoantigens and other infec-
tious organisms have been implicated in extranodal lymphomas at oth-
er sites. In B-CLL, activated CD40L+ T-cells neighbour proliferating
leukaemic cells in so called pseudofollicles within the bone marrow and
lymph nodes and, although the reason for their presence is unclear, it is
suggested that they play a key role in the tumour microenvoronment.
Aims. To investigate whether antigen specific T-cell responses promote the
progression of B-CLL and SMZL. Methods. HLA typing was performed on
subsets of B-CLL and SMZL and a group of 1667 normal controls. Sec-
tions of SMZL spleen were analysed by multiparameter confocal
immunofluorescence microcopy. Results. Of 36 patients with SMZL, 30
(83%) expressed either HLA-DR15, HLA-DR4 or both compared to only
931 (56 %) of the normal controls (#=0.001). The significance of this asso-
ciation was maintained when corrected for the analysis of multiple HLA-
DR alleles (corrected p=0.013). Surprisingly, the nature of the HLA-DR
association was dependent on the Vh gene utilised by the tumour. Of the
18 cases of Vh1-02 SMZL, 11 (61%) expressed HLA-DR15 compared to
26% of normal controls (=0.0022, corrected p=0.029) whilst 13 (72%)
of the 18 non Vh1-02 cases expressed HLA-DR4 compared to 36 % of the
controls (p=0.0023, corrected p=0.03). An excess of HLA-DR4 expression
was also observed in patients with Vh1-02 SMZL that did not express
HLA-DR15 (71% vs 19% of controls, p=0.015). No clear association
between any of the subgroups of B-CLL and HLA type was observed.
Analysis of SMZL spleen showed that proliferating tumour cells frequent-
ly contact T lymphocytes whereas non-proliferating cells do not (Figure
1. T-cells red, B-cells green, Ki67 white). Conclusions. Taken together t%ese
results suggest that a specific T-cell response to antigen plays a role in the
pathogenesis of this B-cell disorder. The observation that the Vh gene
used by the tumour specifies the type of HLA restriction implies that the
BCR and costimulatory T-cells respond to the same antigen.

Figure 1. Confocal image of SMZL spleen.
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ZAP-70 MRNA EXPRESSION QUANTIFIED IN B CELLS BY REAL TIME PCR IS A
POWERFUL PROGNOSTIC FACTOR IN CHRONIC LYMPHOCYTIC LEUKEMIA

B. Stamatopoulos, N. Meuleman, B. Haibe-Kains, H. Duvillier,
M. Massy, P. Martiat, D. Bron, L. Lagneaux

Bordet Institute, BRUSSELS, Belgium

Background. Chronic Lymphocytic Leukemia (CLL) is a heterogeneous
disease with respect to prognosis and clinical outcomes. Two different
groups in terms of overall survival and clinical characteristics are now
classified on the IgVH mutational status. However, this costly analysis
is very laborious and surrogate markers have been investigated. /Veth-
ods. We developed a standardised and quantitative PCR (qPCR) method
to measure Zap-70 mRNA ({-associated protein 70) expression in sort-
ed CD19+ cells. The comparison of this method with others (Zap-70 and
CD38 by flow cytometry, and lipoprotein lipase (LPL) mRNA by qPCR)
was performed in a cohort of 108 patients with a median follow up of
82 months to evaluate their association with IgVH mutational status,
overall survival (OS) and treatment-free survival (TES). Results. The asso-
ciation between Zap-70 by qPCR and IgVH mutational status was clear-
ly significant [X’=50.95; »<0.0001] and characterised by a Cramer’s V
statistic of 0.72 indicating a very strong relation. This method also pres-
ents 87.8% sensitivity, 85.7 % sensibility, 87.5% positive predictive val-
ue and 86% negative predictive value. Zap-70 expression was signifi-
cantly associated with OS [p=0.0021] and TFS [p<0.0001]. Zap-70-pos-
itive patients had a significantly shorter median TES (24 months) than
Zap-70-negative patients (157 months). Moreover, Zap-70 by qPCR
seems to have a better prognostic power than IgVH mutational status
and the other prognostic marker tested. Conclusions. Zap-70 mRNA
expression quantified by real time PCR is a strong surrogate marker of
IgVH mutational status and a powerful prognostic factor.
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RITUXIMAB COMBINED WITH CLADRIBINE OR CLADRIBINE AND CYCLOPHOSPHAMIDE
IN HEAVILY PRETREATED PATIENTS WITH CHRONIC LYMPHOCYTIC LEUKEMIA

T. Robak, P. Smolewski, B. Cebula, J.Z. Blonski,
O. Grzybowska-Izydorczyk

Medical University of Lodz, LODZ, Poland

Background. The results of preclinical and clinical studies suggest that
rituximab can increase an antineoplastic activity of purine nucleoside
analogs in CD20-positive B-cell lymphoid malignancies. Aims. The aim
of current study was to determine the feasibility, effectiveness and tox-
icity of combined regimens consisting of rituximab and cladribine (2-
CdA) (RC) and RC plus cyclophosphamide (RCC) in the treatment of

atients with recurrent or refractory chronic lymphocytic leukemia
(CLL). Methods. The RC regimen consisted of RIT at a dose of 375 mg/m’
onday 1 and 2-CdA at a dose of 0.12 mg/kg in 2-hour infusion on days
2 to 6. The RCC protocol consisted of RIT at a dose of 375 mg/m’ on
day 1, 2-CdA at a dose of 0.12 mg/kg/day in 2-hour infusion on days 2
to 4, and cyclophosphamide at a daily dose of 250 mg/m’ on days 2 to
4. The courses were re-administrated at time intervals 4 weeks or longer
if severe myelosuppression occurred. If a response was documented,
patients were treated until maximal response or prohibitive toxicity.
Guidelines for response developed by the NCI-WG were used. Results.
Fourty six patients with CLL entered the study. 33 (72%) patients had
recurrent disease and 13 (28%) patients were refractory to prior thera-
py. Eighteen patients were treated with RC regimen and 28 with RCC
regimen. The median number of courses administrated were 3 cycles
(range 1-6 cycles). Three (6.5%) patients (95% CI 1-14%) achieved a
complete response (CR) and 30 (65 %) patients (95% CI 51-79%) a par-
tial response (PR). According to the particular regimen, the overall
response rate (OR) was obtained in 12 (67 %) patients treated with RC
(95% CI 45-89%) and in 21(75%) patients treated with RCC (95% CI
59-91%). Noteworthy, out of 2 patients who were previously treated
with alemtuzumab and then relapsed, both responded to RCC. The
median failure free survival (FES) of responders was 9 (3-46) months.
Hypersensitivity to rituximab (fever, chills, rush, hypotonia) was the
major toxicity of RC/RCC regimens and occurred in 16 (33%) patients
mostly during the first infusion of the drug. Grade 3/4 neutropenia was
seen in 6 (13%) patients, grade 3/4 thrombocytopenia in 3 (9%) patients,
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and grade 3/4 infections were observed in 10 (28%) patients. Conclusions.
The data indicate that both RC and RCC regimen have high therapeu-
tic activity and relatively low toxicity in heavily pretreated patients with
CLL.
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ALEMTUZUMAB AS CONSOLIDATION THERAPY AFTER FLUDARABINE,
CYCLOPHOSPHAMIDE AND RITUXIMAB REGIMEN (FC-R) FOR THE TREATMENT OF
YOUNG PATIENTS WITH CHRONIC LYMPHOCYTIC LEUKEMIA

E Gonnella, A. Carola, M. Esposito, S. Improta, A. Lucania, M.R. Villa,
L. Mastrullo

U.O.C. Ematologia, NAPLES, Italy

Background. B-cell chronic lymphocytic leukemia (CLL) is a clonal
hematopoietic disorder characterized by proliferation and accumulation
of small lymphocytes. CLL has traditionally been considered indolent,
with a prolonged clinical course. However, a large proportion of patients
with CLL have severe symptoms, a poor prognosis, and often require
more immediate treatment of their leukaemia. Several randomized stud-
ies indicate that cytotoxic therapy based on alkylating agents or new
purine nucleoside analogs, such as fludarabine, in the indolent phase of
disease, does not prolong the survival time of CLL patients. The mono-
clonal antibodies directed against CD52 antigen (alemtuzumab, Cam-
path-1H) and CD20 antigen (rituximab) demonstrate also considerable
activity in CLL patients. These agents have significant single-agent activ-
ity, distinct mechanism of action and generally, favorable toxicity pro-
files. The use of rituximab with the cytotoxic agents cyclophosphamide
and fludarabine (FC-R) has achieved complete remission (CR) with no
detectable CLL, as assessed by minimal residual disease (MRD) tech-
niques, in a significant proportion of previously untreated and previ-
ously treated CLL patients. Moreover, monotherapy with alemtuzum-
ab has also been shown to achieve a complete response with unde-
tectable MRD in several patients with relapsed/refractory disease. Aims.
We have investigated, in a small cohort of young untreated CLL patients,
the feasibility and effectiveness of a combination therapy using alem-
tuzumab consolidation to improve the quality of response to FC-R
induction. Methods. In our institution we treated 12 patients (4 F and 8
M; median age: 45 years, r.: 35-52 years; Rai stage III-IV) with 6 cycles
of FC-R (fludarabine at a dose of 25 mg/m’ i.v. on days 1-3, cyclophos-
phamide at a dose of 250 mg/m’i.v. on days 1-3, and rituximab at a dose
of 375 mg/m’ on day 0). One month after the last cycle all patients were
subjected to a disease re-staging that showed a clinical CR, but 9 out of
12 patients showed the presence of MRD in the bone marrow. There-
after all patients received, after an initial dose escalation over 3 days,
alemtuzumab 10 mg subcutaneously three times per week for 12 weeks.
Cytomegalovirus reactivation occurred in 10 patients, all of whom were
successfully treated with oral valganciclovir. Results. At a clinical re-stag-
ing performed after one, three and six months from the end of therapy
all patients showed a CR with undetectable MRD (molecular CR). At the
present, (month +14) all patients are alive and in molecular CR. Summa-
ry and conclusions. FC-R is highly active as initial therapy also in young
CLL patients. However, a consolidation therapy with alemtuzumab
seems to be required for achieving a stable molecular CR. Moreover our
preliminary results show acceptable toxicity profile of this therapeutic
approach.
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WHAT CAN WE CURRENTLY LEARN FROM NEW PROGNOSTIC MARKERS OF CHRONIC
LYMPHOCYTIC LEUKEMIA (CLL) IN THE EVERYDAY HAEMATOLOGICAL PRACTICE?

M. Doubek,' E. Cmunt,’ J. Schwarz,® M. Brejcha,’ M. Heidekerova,'
M. Trbusek,' Y. Brychtova,' M. Klabusay," S. Pospisilova,' ]. Mayer"

'University Hospital, BRNO; *General Faculty Hospital, PRAGUE; *Institute
of Hematology, PRAGUE; *Mendel Oncologic Centre, NOV'Y JICIN, Czech
Republic

Introduction. The opinions about the pathogenesis and prognostic fac-
tors of CLL have undergone significant changes over the past decade and
a variety of new prognostic factors have been discovered. On the other
hand, however, indication for the start of therapy continues to be based
on the conventional hematological and clinical findings, while a range
of new and effective therapeutic procedures is now used in the CLL
therapy. The exact current role of the new prognostic markers of CLL
therefore remains undefined. Aims and Methods. The aim of our work
was to analyze the impact of following new prognostic markers on the
fate of CLL patients who were diagnosed and treated at 4 independent



hematological centers in one country: a flowcytometric analysis cZAP70;
a cytogenetic analysis of ATM; a cytogenetic, molecular genetic and
functional analysis of p53; and a mutational status of IgVH. Results. The
total of 501 patients (median age 61 years, 35-86) suffering from CLL
who have been treated and monitored at the haematological centres
referred to above underwent the analysis The median follow-up time
was 53 months (1'325). del/mut p53 and mutational status of [gVH were
the only prognostic markers of those listed above with a significant
impact on the overall survival (OS). The median OS in patients with
del/mut p53 (33 patients) was 90 months, while in patients without this
aberration was 280 months (¢<0.001). The median OS in patients with
unmutated IgVH (173 patients) was 155 months, while in patients with
mutated IgVH was not reached (p<0.001). The remaining prognostic
markers did not significantly influence the OS. The patients with unmu-
tated IgVH (173 patients) and patients with del ATM (56 patients) were
treated significantly more frequently than patients without these
changes: 66.5% vs. 19.5% of patients with unmutated vs. mutated IgVH
received therapy, and 68.3% vs. 25.9% of patients with vs. without del
ATM required therapy. In patients with unmutated IgVH, the presence
of del ATM or del/mut p53 had no impact on the requirement of thera-
py. ZAP70 expression had not statistically significant influence on OS.
When considering also a mutational status, the cZAP70 expression had
not influence on the need of therapy. Conclusions. According to our analy-
sis, the condition of p53 and mutational status of IgVH are the only
prognostic factors influencing the OS. Condition of ATM has no impact
on the OS in the current times of modern therapeutic procedures. The
importance of the cZAP70 expression has been evaluated as the least sig-
nificant of all studied markers. This analysis showed which markers
have the strongest predictive value also in an unselected large group of
patients from a real hematological practice and moreover, stresses the need
for (inter)national standardization of new prognostic markers analysis.

Supported by the [GA Grant NR8448-3/2005.
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AUTOLOGOUS TRANSPLANTATION PROLONGS EVENT FREE SURVIVAL AND OVERALL
SURVIVAL IN B-CLL PATIENTS WITH B AND C BINET STAGES:
RESULTS OF THE PROSPECTIVE GOELAMS LLC 98 TRIAL

P. Feugier,' B. Mahé,” B. Kolb,® B. Audhuy,* P. Colombat,’
H. Maisonneuve,® C. Foussard,” A. Bureau,® A. Brion’

'CHU Nancy, VANDOEUVRE LES NANCY; *CHU Nantes, NANTES;
*CHU Reims, REIMS; *CH Colmar, COLMAR; *CHU Tours, TOURS; *Ch
la Roche sur Yon, LA ROCHE SUR YON; "CH Angers, ANGERS; *CH Besan-
con, BESANCON; °CH Beancon, BESANCON, France

Background. The role of high dose chemotherapy with autologous pro-
genitor cell support in first line therapy in patients with B-CLL remains
to be defined. Aims. The aim of the prospective randomized GOELAMS
LLC 98 trial was to compare two therapeutic strategies in previously
untreated advanced B-CLL patients younger than 60 years. Methods.
Conventional chemotherapy (Arm A) consisted of six monthly courses
of ChOP, (i.e. vincristin IV 1 mg/m’ on day 1, doxorubicin IV 25 mg/m’
on day 1, cyclophosphamide (Cy) 300 mg/m® and prednisone 40 mg/m*
both given orally from day 1 to day 5, followed by 6 ChOP courses
every other 3 month in case of response. Fludarabine (25 mg/m’ /d IV
for 5 consecutive days) was used in case of non response (stable disease
or progression) after 3 ChOP. Conventional therapy was compared to
high dose therapy with autologous CD34" progenitor cell support (Arm
B), using as consolidation of Complete Remission (CR) (NCI criteria) or
Very Good Partial Response (VGPR, defined by >50% tumoral response
and <30% bone marrow lymphocyte count) obtained after 3 monthly
courses of CHOP. In case of absence of CR or VGPR, 3 to 6 monthly-
courses of fludarabine were realized before mobilization with Cy 4 g/m’
+ G-CSF administration. Conditioning regimen included TBI 12 Gy and
Cy 60 mg /kg /d for 2 days. Results. Between March 1999 and Decem-
ber 2004, 86 patients were randomized of which 82 were evaluable (39
in arm A and 43 in arm B). Sex-ratio, Binet stages and median age were
similar in the two groups, as well as the number of unmutated patients
(data available in 61 patients). In Arm B, 14 out of 43 patients were not
transplanted because of disease progression (n=9), death during the first
CHOP course (n=1), hepatitis C (n=1), mobilization failure (n=2) and
graft contamination (n=1). One graft was not used because of contami-
nation. Finally, 29 grafts were performed and CD34" cells purification
was realized in 14 patients. Post transplant grade 3-4 non-hematologi-
cal toxicity was infectious (2 CMV and 1 aspergillus infections). Second
cancers occurred in 6 patients in Arm A (2 skin cancers,1 prostatic can-
cer, 1 multiple myeloma, 1 breast cancer and 1 acute myeloid leukaemia)
and 5 patients in arm B (2 skin cancers, 1 bladder cancer, 1 breast cancer
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and 1 myelodysplasia). Cumulative number of death was 13 in arm A
and 4 in arm B (p=0.018), due to 16 cases of progression (13 in arm A, 3
in arm B) and one case of toxicity in arm B. As an intent-to-treat analy-
sis and with a median follow-up time of 49.7 months (range 1-94), medi-
an EFS was 22 months in Arm A and 53.1 months in Arm B (»<0,001) ;
moreover, overall survival was significantly better (»=0.017) in intensive
arm. Conclusions. We have shown that front-line high dose therapy with
autologous progenitor cell support is feasible and prolongs EES and over-
all survival in advanced B-CLL patients.

0116

DIFFERENT PROGNOSTIC GROUPS OF B-CELL CHRONIC LYMPHOCYTIC LEUKEMIA (B-
CLL) PATIENTS DEFINED BY CD38 AND ZAP-70 EXPRESSION, IG VH GENE STATUS AND
GENE EXPRESSION PROFILE

E Morabito,' G. Cutrona,” K. Todoerti,” M. Spriano,* E. Rossi,*

V. Callea,1 S. Fabris,” S. Matis,” M. Gentile,' M. Lionetti,” G. Festini,*®
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M. Ferrarini®

'UOC di Ematologia, COSENZA; *Division of Medical Oncology C, IST,
GENOVA; *Dpt Scienze Mediche Universita di Milano, MILANO; ‘Dpt di
Ematologia , AO S. Martino, GENOVA; ’IRCCS Policlinico, Genetica Mole-
colare, MILANO; *UOC di Ematologia, Ospedale Maggiore, TRIESTE; ’SS
Diagnostica Mal. Linfo Prol, IST, GENOVA; "UOC di Oncologia AO Pugliese-
Ciaccio, CATANZARO, Iraly

Background. (B-CLL) is a clinically heterogeneous disease with some
patients exhibiting an indolent and others an aggressive course. Mark-
ers such as cellular expression of ZAP-70 or CD38 and IGVH gene muta-
tional status have been used to assess prognosis. Aims. We investigated
the CD38, ZAP-70 and IGVH status in a representative cohort of 179
Binet stage A B-CLL patients in order to define subgroups in terms of dis-
ease progression based on the time to first treatment (TTT). Gene expres-
sion profiling analysis was also performed to identify specific transcrip-
tion profiles in B-CLL groups with a specific TTT. Methods. The propor-
tion of CD38+ leukemic cells was determined by triple staining for CD19
FITC, CD38 PE, and CD5 Cy-Chrome. CLL Ig VH gene usage and muta-
tion was determined on cDNA according to reported methods. Deter-
mination of ZAP-70 was carried out by Western blot. Gene expression
profiling was performed in 60 patients on U133A chips using the 7G
scanner (Affymetrix). Supervised analyses were made using the SAM
(Significance Analysis of Microarrays) algorithm. Results. Statistically sig-
nificant difference in terms of TTT at 4 years were observed in patients
showing ZAP-70 strong versus cases ZAP-70 neg/weak (clustered togeth-
er) (log rank 10.5, p=0.001), CD38 expression >30% (log rank 27,
»<0.0001) or non-mutated IGVH (log rank 29.8, p<0.0001). In multivari-
ate analysis the factors that turned out to correlate significantly with
TTT were CD38 and VH mutational status, while Zap-70 showed a
borderline significance. Since the RR associated with each of the 3 fac-
tors was comparable, we constructed a new potential prognostic mod-
el by a combination of these biological variables assigning a score of 1
for each prognostic marker with a final score ranging from 0 to 3 with
intermediate values of 1 and 2. Approximately 54%, 22%, 13% and
11% of cases scored 0, 1, 2, and 3, respectively. At 4 years, 94%, 92%,
47%, and 37 % of cases scoring respectively 0, 1, 2, and 3, remained
therapy-free. Pooling together score 0 with 1 cases (low risk), and score
2 with 3, (high risk) the final curves showed, at 4 years 2% and 58% of
cases who necessitated treatment (chi-square 34.2, p<0.0001). Gene
expression profiling analyses on a representative panel of 60 patients
(15 score 0, 16 score 1, 15 score 2, and 14 score 3) revealed 37 genes dif-
ferentially modulated between the four classes. Differences in expression
were more significant when group 0 and 1 were evaluated against 2 and
3 (46 genes) whereas the major changes were found between patients
with score 0 and 3 (119 genes). Functional analyses of differentially
expressed genes revealed their involvement in several biological process-
es such as transcription regulation, electron transport, protein transport
and metabolism, cell cycle regulation and apoptosis. Discussion. The com-
bination of biological and molecular features of B-CLL prompted us to
propose a scoring system that can contribute to assist in designing clin-
ical trials. In particular, it could be helpful to test to what extent early
treatment of high risk patients (e.g. score 2 and 3) confers clinical advan-
tages.
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LONG TERM FOLLOW UP OF HAIRY CELL LEUKEMIA PATIENTS TREATED WITH
INTERFERON-c.. THE IMPORTANCE OF MAINTENANCE

M. Angelopoulou, K. Anargyrou, S. Sachanas, S. Kokoris,
T.P. Vassilakopoulos, Z. Galani, M.N. Dimopoulou, EN. Kontopidou,
E. Plata, P. Tsaftaridis, E. Dimitriadou, M.P. Siakantaris, G.A. Pangalis

University of Athens, ATHENS, Greece

Background. HCL is a chronic B-cell lymphoproliferative disorder with
specific clinical, morphologic and immunophenotypic features.
Although purine analoges are the most recommended first-line treat-
ment, they are associated with significant immune suppression and sec-
ondary malignancies. IFN-o is an alternative treatment with fewer long-
term side effects and considerable efficacy. Aims. The analysis of the
outcome of HCL patients (pts) treated with IEN-o as first-line therapy
and as maintenance in a single Hematology Unit. Methods. 75 consecu-
tive HCL pts diagnosed and followed in our Department between 1980
and 2005, treated with IFN-o were retrospectively analyzed. Results.
77.83% were males and their median age was 51 years (30-81). 57 % had
splenomegaly and 12% hepatomegaly at diagnosis. Their median com-
plete blood counts were as follows: hemoglobin 11.3g/dL (4.5-14.3),
leukocyte and absolute neutrophil counts 3.1x10°/L (0.9-26) and
0.77x10°/L (0.03-3.9), respectively, platelets 79x10°/L (20-295). 33 % had
hypergammaglobulinemia and the median percentage of bone marrow
infiltration at diagnosis was 75%. 10% of the pts were splenectomized
before IFN-o treatment. The median time from diagnosis to IFN-o. ini-
tiation was 0.7 months. The majority of pts (68 %) received IEN-o induc-
tion at a dose of 3MU/day, while 15% 3MU every other day. Median
duration of IFN-o induction was 23.5 months. 8% of pts achieved a
complete response with a negative bone marrow, while 73% had a par-
tial remission with a >50% reduction of bone marrow infiltration and a
complete restoration of all blood counts. The median time to complete
hematologic restoration was 10.7 months. 79% of pts received IEN-o
maintenance, the majority of whom (58%) at a dose of 3MU/week. 69%
of pts never needed a 2d line treatment, while among those who did,
65% were retreated with IFN-o.. The median follow-up was 95 months
(9-287) and the 10-year overall survival was 80%. There were 2 cases of
secondary neoplasia. At last follow-up 9% of pts were dead due to unre-
lated causes, 3% due to 2ary neoplasia, while none died due to disease.
Two factors were of prognostic significance for freedom from 2d treat-
ment (FF2T). FF2T was significantly longer for pts older than 51 years old
(1<0.0004) and for those receiving IFN-o. maintenance compared to those
who did not (p<0.03). Conclusions. IEN-o has significant efficacy in HCL
with a slow but sustained response and a low incidence of secondary neo-
plasia. Continuous maintenance seems to be important in maintaining
response. Younger patients might benefit less from IFN-o.
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THE ACTIVITY OF ALEMTUZUMAB IS INDEPENDENT OF P53 MUTATIONAL STATUS IN
FLUDARABINE REFRACTORY CLL: INTERIM ANALYSIS FROM THE CLL2H STUDY OF THE
GCLLSG

T. Zenz,' S. Hibe,' T. Denzel,' D. Winkler,! A. Krober,' D. Kienle,!
M. Hallek,” M. Hensel? E. Lengfelder,’ L. Triimper,” P. Dreger,’®
U. Jager,” H. Déhner,' S. Stilgenbauer'

'University of Ulm, ULM, Germany; *University of Cologne, COLOGNE, Ger-
many; *University of Heidelberg, HEIDELBERG, Germany; *University of
Mannheim, MANNHEIM, Germany; *University of Gattingen, GOTTIN-
GEN, Germany; *University of Vienna, VIENNA, Austria

Baclkground. The prognosis of fludarabine-refractory CLL is poor with
a median survival time of 10 months. Campath-1H (Alemtuzumab) is
approved for fludarabine refractory CLL and there is growing evidence
that Alemtuzumab is active irrespective of high-risk genetic subgroups.
Methods. In order to assess the incidence of TP53 mutations in fludara-
bine refractory CLL we studied TP53 mutations in the CLL2H trial of the
GCLLSG. We used DHPLC to screen for TP53 mutations (Exons 2-11).
Aberrant DHPLC profiles lead to sequencing of the respective exons. In
addition, detailed clinical history and genetic studies (VH-mutation sta-
tus, FISH) were available for all patients. Results. At an interim analysis
we found 19 TP53 mutations in 58 patients with completed mutation-
al analysis. DHPLC results on all 109 patients suggest the presence of fur-
ther mutations which will be updated at the meeting. There was a high
concordance rate between 17p deletions and mutations (15 of 19
analysed patients with 17p- also had a TP53 mutation (79 %)). A prelim-
inary analysis of the impact of the presence of a TP53 mutation showed
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no difference in overall survival for the subgroup with currently con-
firmed TP53 mutation, suggesting that alemtuzumab is active irrespec-
tive of p53 status. The overall response (CR and PR) rate for patients
with TP53 mutation was 31% compared to 34% percent at this inter-
im analysis. Conclusions. Campath-1H appears to be effective in genetic
high risk subgroups including those patients with TP53 mutations. The
functional consequences of 17p deletions with and without TP53 muta-
tion are under investigation.

Figure 1. Overall survival for fludarabine refractory CLL.
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DOES REDUCED-INTENSITY ALLOGENEIC TRANSPLANTATION CONFER A SURVIVAL
ADVANTAGE TO PATIENTS WITH POOR PROGNOSIS CHRONIC LYMPHOCYTIC
LEUKAEMIA? A CASE-CONTROL RETROSPECTIVE ANALYSIS

J. Delgado,' S. Brunet,' G. Pratt,’ J. Briones,' R. Lovell,” R. Martino,"
J. Ewing,’ D. Valcarcel,' A. Sureda,' D.W. Milligan,” J. Sierra'

'Hospital Sant Pau, BARCELONA, Spain; *Heart of England NHS Trust,
BIRMINGHAM, United Kingdom

Background. Reduced-intensity allogeneic haematopoietic cell trans-
plantation (HCT) is increasingly considered as a therapeutic option for
several haematologic malignancies. However, relatively few patients
with chronic lymphocytic leukaemia (CLL) have been treated with this
approach. The disease has a long natural history, so there is reluctance
to offer a procedure with a significant morbidity and mortality. How-
ever, up to 40% of CLL patients are younger than 60 years old at diag-
nosis, and these patients almost invariably die of their disease. Unfor-
tunately, no prospective randomised trial comparing allogeneic HCT
with conventional chemo- or immunotherapy has ever been performed.
Aims. To assess retrospectively the outcome of CLL patients undergoing
reduced-intensity allogeneic HCT compared with a group of matched
controls that were candidates for transplantation but did not have a suit-
able donor or refused the procedure. Methods. Our databases were
screened for cases having information available on the following vari-
ables: CLL diagnosis according to the WHO classification; age; time and
type of CLL-specific treatment; and survival. Information on VH muta-
tional status, cytogenetic abnormalities (i.e. 13q deletion, trisomy 12,
1123 deletion, p53 deletion), CD38 and ZAP-70 expression was also
available in 50% of patients. Cases comprised 30 patients diagnosed
from 1992 to 2003, who underwent reduced-intensity allogeneic HCT
at Barcelona and Birmingham. Unmanipulated haematopoietic cell grafts
were harvested from HLA-matched siblings (23) and HLA-matched (3)
or mismatched (4) unrelated donors. Controls consisted of 64 patients
diagnosed from 1986 to 2005 at both institutions who received conven-
tional therapy only. Matching variables were age at diagnosis and time
to first CLL-specific therapy. Results. Both patient groups were well bal-
anced in terms of CD38 and ZAP-70 expression, cytogenetic abnormal-
ities and VH mutational status. Median age at diagnosis was 51 years
(range 32-61) for the HCT group and 54 years (range 28-64) for the con-
trol group (p= 0.138). All patients required CLL-specific therapy within
4 years of diagnosis, with no significant differences between groups
(»=0.988). The median number of therapy lines was not significantly dif-
ferent between groups (p=0.163) and 23% of cases and 27 % of controls
received an autograft as part of their therapy (v=0.805). Finally, median
overall survival was 115 months for HCT patients and 93 months for
controls, a difference that was not statistically significant (»=0.59, Fig-



ure 1). Conclusions. Results for reduced-intensity allogeneic transplanta-
tion are promising for selected patients with poor prognosis CLL. There
is, however, insufficient data at this point in time to recommend the
procedure outside clinical trials. International multicentre studies with
greater numbers of patients could help clarify this issue.

Figure 1. Overall survival according to therapy.
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PHASE 11l STUDY OF CLADRIBINE PLUS CYCLOPHOSPHAMIDE COMPARED WITH FLU-
DARABINE PLUS CYCLOPHOSPHAMIDE FOR PATIENTS WITH PROGRESSIVE CHRONIC
LYMPHOCYTIC LEUKEMIA: REPORT OF PALGCLL3 TRIAL

T. Robak,' J.Z. Blonski,' ]. Gora-Tybor,' K. Jamroziak,' B. Ceglarek,’

L. Konopka,” M. Calbecka,” A. Kostyra,” B. Stella-Holowiecka,’

J. Kloczko,” K. Warzocha,” I. Seferynska,” A. Dmoszynska,” M. Kowal,?
K. Lewandowski,’ ]. Dwilewicz-Trojaczek,” G. Charlinski,?

K. Kuliczkowski,? S. Potoczek,” A. Hellmann,” A. Mital,> A. Skotnicki,?
W.S. Nowak,” A. Zdunczyk,” ]. Dybowicz,* K. Sulek,” K. Zawilska®

'"Medical University of Lodz LODZ; *Polish Adult Leukemia Group, (PAL-
GCLL3), Poland

Background. Purine analogues, Cladribine (2-CdA) and Fludarabine
(FA), are highly effective in treatment of chronic lymphocytic leukemia
(CLL). Patients and Methods. This prospective randomized phase 3 trial
was designed to compare the efficacy and toxicity of 2-CdA and
cyclophsophamide (CC regimen) with FA and cyclophsophamide (FC
regimen) in previously untreated progressive CLL. The primary end
points of the study were complete response (CR) and overall response
(OR) after completion of the therapy.

Table 1.

The secondary end points were progression free survival (PES), over-
all survival (OS) and treatment related toxicity. Eligible patients were
assigned to receive 6 courses of either 2-CdA 0.12 mg/kg/d i.v. with
cyclophosphamide 250 mg/m?/d i.v. for 3 consecutive days or FA 25
mg/m’/d i.v. with cyclophosphamide 250 mg/m®/d i.v. for 3 consecutive
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days administered at 28 day intervals. The treatment response and tox-
icity were evaluated according to NCI-SWOG guidelines. Minimall resid-
ual disease (MRD) was evaluated in patients with CR using three-color
cytometry. Results. The study was started in January 2001 and here we
present updated results from the 296 evaluated patients performed in
December 2006. There were no significant differences in the rates of
overall response (OR), complete response (CR), grade 3/4 neutropenia,
thrombocytopenia and infections, MRD negativity and number of died
patients. PES was also similar in both groups (p=0.77). Conclusions. CC
and FC regimens produced similar CR, OR and PFS, as well as have sim-
ilar toxicity in previously untreated, progressive CLL.

Supported by Grant 2P05B01828 from Ministry of Science, Warsaw, Poland
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IMMUNE THROMBOCYTOPENIA IMPAIRS SURVIVAL OF PATIENTS WITH CHRONIC
LYMPHOCYTIC LEUKEMIA

C.V. Visco,' R. Stasi,” M. Ruggeri,' E Frattini,’ R Zanotti,®
A. Ambrosetti,’ S. Fortuna,' I. Giaretta,' D. Madeo,' G. Pizzolo,?
E Rodeghiero'
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LAZIALE; *Policlinico GB Rossi, VERONA, Italy

Background. Immune thrombocytopenia (IT) is the most frequent
autoimmune disorder during CLL, second only to hemolytic anemia.
However, the real prevalence and the natural history of this complica-
tion are largely unknown. Aims. To determine main clinical features and
overall survival (OS) of patients developing IT in the course of CLL.
Methods. We retrospectively analyzed clinical records of 1233 consecu-
tive patients with CLL admitted for the first time to three tertiary hema-
tological center between 1 January 1995 and 31 December 2004. All
patients met the diagnostic criteria for CLL of the National Cancer Insti-
tute. To be considered as affected by IT, patients had to fulfill the follow-
ing criteria: rapid (<2 weeks) and severe fall (at least half of the initial lev-
el and below 100x10%/uL) of the platelet count; normal or augmented
number of megakaryocytes in the absence of extensive (>90%) lym-
phoid infiltration; no or limited splenomegaly; no recent (less than one
month) cytotoxic treatment. Complete response (CR) to treatment for
IT was defined by a platelet count 2150x10°/L, while partial response
(PR) by a platelet count > 50x10°/L or at least doubling the initial level.
Remaining patients were considered as no responders (NR). Results. Six-
ty-four patients (5,1 %) had IT at presentation or developed it during the
course of the disease. IT could be established concomitantly to CLL diag-
nosis in 14 cases, while median time to IT for the remaining 50 patients
was 30 months (range 2-117). The median platelet count at IT diagno-
sis was 14x10°/L (range, 1-71). Twenty-six patients (41 %) presented with
moderate bleeding signs at IT diagnosis, with 5 patients (8%) experienc-
ing severe hemorrhagic episodes. Fifty-six of the 64 patients (87 %)
received at least one treatment for IT.

Figure 1.

Of the 33 patients who received i.v. Ig alone or in combination with
steroids, 39% had at least a PR; 10 patients underwent splenectomy and
7 (70%) experienced a durable CR; 73% of patients who were treated
with chemotherapy (Chlorambucil, COE, CVP) =+ steroids obtained at
least a PR. Two spontaneous remissions were observed. With a median
follow-up of 63 months from IT onset 16 of the 56 treated patients are
still NR (29%) and 13 of them still require treatment. No significant clin-
ical differences were observed at CLL presentation between patients

haematologica/the hematology journal | 2007; 92(s1) | 43



12" Congress of the European Hematology Association

with IT and patients without I'T (RAI stage 0-2 in 91% vs 84% respec-
tively, p=0.16). First line treatment for CLL was similar in the two groups
consisting of Chlorambucil alone in 70% of patients. Five- and 10-year
overall survival (OS) for all patients was 73% and 50%. Patients with
CLL and IT experienced a significantly worst OS than other patients
with CLL (p=0.0006), as shown in the Figure 1. Refractoriness to treat-
ment for IT had an additional negative impact on survival. Conclusions.
Our study, for the first time, demonstrates that occurrence of IT in CLL
has a significant negative impact on survival, at variance with common

belief.
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CT SCAN GIVES ADDITIONAL INFORMATION OF CLINICAL VALUE IN PATIENTS WITH
CHRONIC LYMPHOCYTIC LEUKEMIA

N.E. Norin," E. Kimby," . Lundin’

'Karolinska University Hospital Huddinge, STOCKHOLM); *Karolinska
University Hospital Solna, STOCKHOLM, Sweden

Background. CLL is the most common chronic leukemia in adults and
shows an extremely variable prognosis. Traditional staging systems (Rai
and Binet) are based on clinical examination and presence of anemia
and/or thrombocytopenia. However, lymph node stations that are not
readily available for clinical examination such as abdominal and thoracic
lymph nodes are not incorporated in these staging systems, nor is spleen
enlargement not noted by palpation. These systems were developed
before CT scan became a routine method for obtaining information
about lymph node status in hematologic malignancies. We therefore
decided to analyse if CT scan would provide additional prognostic infor-
mation in CLL patients. Aims. To find out whether CT scan of thorax and
abdomen could provide additional prognostic information in patients
with CLL requiring first-line therapy. Methods. We identified 77 patients
who had been included in four phase II studies at Karolinska Universi-
ty Hospital between 1990 and 2000. In these studies a CT scan was
mandatory before start of therapy and also for assessment of response
at the end of therapy. Data was retrospectively collected and analysed.
Assessment of response was based on information from the charts of the
patients using the NCI criteria. To obtain more detailed information of
lymph node status we also used the GELF criteria originally developed
for follicular lymphoma. Results. Time from CLL diagnosis to institution
of first-line therapy was 12 (0-269) months. The median age at this time
point was 66 (40-85) years and Rai stage was I (n=24), II (n=6), III (n=33)
or IV (n=14). With the addition of a CT scan lymphadenopathy and/or
splenomegaly was detected in totally 74 patients, leading to a modified
Rai stage in 9 patients, in all cases from I to II. CT scan also revealed
bulky (>7cm) abdominal lymphadenopathy in 11 patients. In total 54
patients had CT verified splenomegaly, in 22 cases this was not detect-
ed during clinical examination. The time from first-line treatment to
start of next therapy was 29 months (1-156). Patients with a high lym-
phadenopathy tumor burden according to the GELF criteria had a sig-
nificantly shorter time to therapy requirement than those with less
advanced lymphadenopathy (¢=0.038). Summary and conclusions. Clini-
cal examination alone is not sufficient to rule out splenic enlargement
and abdominal lymphadenopathy in CLL. The degree of lymphadenopa-
thy appears to be of importance to predict duration of response to ther-
apy. CT might also be of value for evaluation of progression and the need
of further therapy. A larger study, preferably made at the time of CLL
diagnosis is warranted.
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THE COMBINATION OF LUMILIXIMAB AND FCR (FCRL) PRODUCES HIGH RATES OF

COMPLETE RESPONSE AND HAS COMPARABLE TOLERABILITY TO FCR IN PATIENTS WITH
RELAPSED CLL: RESULTS OF A PHASE 1/11 STUDY
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INGHAM; ‘Biogen Idec, SAN DIEGO, USA

Background. Lumiliximab, an IgG1 chimeric monoclonal antibody tar-
geting CD23, has been shown to enhance fludarabine- and rituximab-
mediated apoptosis in chronic lymphocytic leukemia (CLL) cells in a
caspase-dependent manner. Aims. A phase I/1l open-label dose-escalation
multicenter study was initiated to evaluate the safety and efficacy of
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lumiliximab in combination with fludarabine, cyclophosphamide, and
rituximab (FCR) in the treatment of relapsed CD23* B-cell CLL. Meth-
ods. Thirty-one patients with relapsed CD23" B-cell CLL whose disease
was not refractory to FCR were enrolled after informed consent was
obtained. They were treated with 375 mg/m* (n=3) or 500 mg/m* (n=
28) of lumiliximab in combination with FCR for a maximum of 6 cycles.
Response was assessed using National Cancer Institute Working Group
criteria at weeks 13 and 25, and patients were to be followed for 48
months. Results. The median age of patients was 58 years. The median
absolute lymphocyte count was 41x10°/e<L and the median number of
previous regimens was 2 (range 1-9). Twenty-two patients (71%)
responded to treatment with FCR plus lumiliximab (FCRL); the complete
response rate was 52%. There were responses in 6 of 8 patients with
del(11¢22.3), 5 of whom achieved a complete response. One of 4
patients with del(17p18.1) had a partial response to treatment. Grade 3
or 4 adverse events were reported in 65% of patients, but these events
were manageable and were expected with FCR therapy. The most com-
mon adverse events (all grades) were nausea (77 %), pyrexia (61%), neu-
tropenia (58 %), chills (55%), and fatigue (48%). Data from the phase I/II
trial were compared with published data from a study in 177 patients
with relapsed or refractory CLL who were treated with FCR alone (Wier-
da W, et al. ] Clin Oncol. 2005;23:4070-4078). The characteristics of
patients treated with FCRL or FCR alone were comparable, with the
exception of Rai stage I/Il disease (74% vs 47 %) and previous exposure
to rituximab (60% vs 12%). The overall response rates were similar
with the 2 regimens (71% vs 73%), but FCRL produced a complete
response rate that was double the rate observed with FCR alone (52%
vs 256%). The regimens had similar incidence rates and levels of severi-
ty of myelosuppression and other toxicities; approximately 45% of
patients in both studies completed 6 cycles of treatment. Conclusions.
These data suggest that lumiliximab administered in combination with
FCR has a high level of activity in the treatment of relapsed CLL. The
FCRL regimen has an acceptable safety profile and does not appear to
add to the toxicity of FCR. The complete response rate achieved with
FCRL appears encouraging, even in patients with del(11g22.3). A ran-
domized trial comparing FCRL with FCR alone has been initiated and
is currently enrolling patients.
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POST-REMISSIONAL RITUXIMAB ADMINISTRATION FOR THE TREATMENT OF OLDER
CHRONIC LYMPHOCYTIC LEUKEMIA (CLL) PATIENTS RESPONSIVE TO FIRST-LINE
THERAPY WITH CHLORAMBUCIL AND PREDNISONE
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Background. Chlorambucil treatment is manageable and well tolerat-
ed in CLL patients, but is associated with partial responses and short
response duration. Aims. With the aim of improving the quality of
response, the anti-CD20 monoclonal antibody Rituximab was given as
post-remissional therapy to older CLL patients (260 years) responsive to
first-line treatment with 6 monthly courses of chlorambucil (C: 10
mg/sqm/day, d1-d5) and prednisone (P: 25 mg/sqm/day, d1-d5). Meth-
ods. This study included 19 CLL patients in PR after 6 courses of CP
treatment who received 4 weekly doses of Rituximab (R: 375 mg/m?).
Median age was 65 years (range, 61-81 years). Five patients showed
unmutated IgVH, while 14 were mutated. Prior to starting Rituximab
treatment, the median number and the rate of residual PB CD5/CD20*
lymphocytes were respectively 638x10°/L (range: 129-8134x10°/L) and
54% (range: 13-87 %) of lymphocytes, while the median rate of resid-
ual BM CD5/CD20" lymphocytes was 26% (range: 7-55%). Moderate-
ly (22cm) enlarged nodes and/or spleen were present in 8 patients (42%).
Clinical and cytometric responses were assessed 4 weeks after the last
Rituximab administration and, thereafter, every 3 months up to disease
progression. Results. After Rituximab, the median number and the rate
of PB CD5/CD19* lymphocytes decreased to 110x10°/L (range: 6-1700
x107/L) and 9% (range: 1-61%) of lymphocytes, respectively, and the
median rate of BM CD5/CD19* lymphocytes to 5% (range: 0-50%). In
all cases but 2, no enlarged nodes or splenomegaly were observed. Over-
all, the reduction of residual disease produced an upgrade of the previ-
ous response from PR to CR in 13 cases (68%), while no significant
changes were documented in 6. Two of the 13 (15%) patients who
achieved a CR after Rituximab showed less than 1% CD5/CD19" lym-
phocytes both in the PB and the BM. No evidence of a clinical benefit
of Rituximab administration was observed in 3/5 IgVH unmutated



patients. After a median follow-up of 65 months (range 32-76), all
patients have relapsed. The median time free from disease was 16
months (range: 3-46). A second-line therapy has been required by 12
patients (63 %), with a median time to the next treatment of 29.5 months
(range: 15-68). Rituximab infusion was well tolerated; mild infusion-
related side effects were observed in 3 cases. No patient showed hema-
tologic toxicity or infection. Conclusions. The results of this study indi-
cate that Rituximab, given as post-remissional therapy in older CLL
patients treated with CP, produced a clinical benefit with a good safety
profile in the majority of cases. Additional studies need to be designed
to explore new Rituximab schedules, the association of Rituximab with
C and post-remissional treatment strategies in CLL patients not eligible
for aggressive treatment modalities.
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Introduction. Chronic lymphocytic leukemia (CLL) is a disease with an
extremely variable clinical course. New prognostic factors such as muta-
tion status of immunoglobulin heavy chain variable region (IgVH) or
genetic aberrations detected by fluorescent in situ hybridization (FISH)
can identify patients with high risk disease. However, a single prognos-
tic factor is not sufficient to assess the prognosis of an individual patient
accurately enough. Aims. To assess the prognostic impact of combination
of IgVH mutational status and genetic aberrations in a single-center CLL
cohort. Methods. 91 patients with CLL diagnosed according to NCI-WG
criteria were included in the study. [gVH mutation status was analyzed
using cDNA transcribed from B-CLL RNA for touch-down reverse tran-
scriptase polymerase chain reaction (RT-PCR) with degenerate primers
for VH1-7 families; IgVH sequences were aligned to the nearest germline
using the Ig BLAST database. Forty-two patients carried mutated IgVH
and 49 unmutated IgVH genes. Genetic aberrations were detected using
commercially available FISH kits for del 13q, del 11q, del 17, and trisomy
12 by Abbott. There were 33 cases with del 13q as a sole abormality, 25
patients with delllq, 18 with trisomy 12 and 14 patients with del17p.
More than 2 abnormalities were detected in 14 cases.

Figure 1. Combination of IgVH and FISH and PFS.

Results. As expected, patients with unmutated IgVH had significantly
shorter PES in comparison to mutated IgVH genes (median PES 15 vs. 101
months, p<0.0001). According to FISH results, patients were divided
into a subgroup with favourable (i.e., no abnormality or del 13q as a
sole aberration) and unfavourable (del 11 g and/or del 17p and/or trisomy
12). The group with unfavourable abnormalities had significantly short-
er PFS in comparison to favourable FISH (median PES 16 vs. 101 months,
»=0.0002). When we combined these two factors together, FISH results
had significant impact on PFS in patients with mutated but not unmu-
tated IgVH genes: unfavourable FISH significantly worsened PES in the
subgroup of patients with mutated IgVH (mutated + favorable vs.
unfavourable FISH, median PFS not reached vs. 71 months, p=0.011).
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However, FISH did not have additional prognostic impact in IgVH-
unmutated cohort (unmutated + favourable vs. unfavourable FISH, medi-
an PFS 13 vs. 13 months, p=0.476). Conclusions. This study confirms that
IgVH mutation status and genetic aberrations play a major role as prog-
nostic factors in CLL. Data obtained in our single center retrospective
analysis show that results of FISH may refine prognosis in terms of pro-
gression-free survival in IgVH-mutated patients but fail to add prognos-
tic information in patients with unmutated IgVH genes. Larger, prospec-
tive study with longer follow-up is needed to perform a more detailed
statistical assessment including multivariate analysis and impact of these
prognostic factors on overall survival. Supported by research project

MZ0O 00179906 from Ministry of Health of Czech Republic.
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Background and Aims. Cellular expression of ZAP-70 or CD38, IgVH
ene mutational status and chromosome abnormalities are well-estab-
%shed prognostic features in B-cell chronic lymphocytic leukemia (CLL).
However, studies addressing the value of newer prognostic factors in
comparison to older ones (i.e., B-2M]) are lacking. With this in mind we
wondered whether serum levels of B-2M, when compared with cellular
expression of ZAP-70 or CD38 and IgVH gene mutational status, might
retain its role in predicting clinical outcome of B-CLL patients. The
patient cohort included 194 previously untreated B-cell CLL cases with
available information on either CD38, ZAP-70, IgVH status or B-2M.
For the purpose of the present study 166 Binet stage A patients assigned
to a wait and see policy were analyzed. Time to first treatment (TFT) was
the end point taken into account. Results. Serum levels of -2M did not
correlate with CD38- or ZAP-70-expression while the same did not
apply for mutational status of IgVH. As a matter of fact, higher levels of
B-2M were more frequently found among patients with unmutated IgVH
in comparison to patients with mutated IgVH (p=0.05). In univariate
analysis patients with increased serum levels of B-2M (p=0.001), higher
CD38- (p<0.0001) or ZAP-70-expression (p<0.0001) and unmutated
IgVH (p<0.0001) showed a significantly shorter 4-year TFT. In multi-
variate analysis, -2M together with CD38-expression and mutational
status of IgVH (y=) retained their prognostic value in predicting TFT.
Interestingly,a subset analysis carried out among patients with unmutat-
ed and mutated IgVH status, respectively, revealed significant different
TFT curves as a function of B2-m only in patients with unmutated CLL.
Conclusions. In conclusion, our results confirm the role of newer prognos-
tic variables (i.e., ZAP-70 or CD38, IgVH gene mutational status) in fore-
casting the clinical outcome of patients with early CLL. Interestingly,
B2-m may allow an improved prediction of TFT in patients with unmu-
tated IgVH.
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Background. CAM307 is a phase III, open-label, multinational, ran-
domized controlled trial comparing alemtuzumab (CAM) to chlorambu-
cil (CHLO) for previously untreated BCLL. Aims. To compare efficacy and
safety of alemtuzumab (CAM) to chlorambucil (CHLO) as front-line
therapy. Methods. Eligible patients had Rai Stage I-IV and were random-
ized 1:1 to either CAM 30 mg IV tiw up to 12 weeks or CHLO 40 mg/m’
po q 28 days up to 12 cycles. CAM patients received prophylactic
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trimethoprim/sulfamethoxazole DS and famciclovir treatment during
therapy and until CD4" counts were 2200 cells/uL. The primary end-
point was PES; secondary endpoints included response rate, time to
alternative therapy, survival, and safety. A total of 297 patients were
randomized (CAM n=149 and CHLO n=148; median age: 60 years);
performance status 0-1: 96 %; maximum lymph node size 25 cm: 22%;
and Rai stage I-II: 63%. An independent response review panel (IRRP)
confirmed diagnosis, Rai stage, response and disease progression that
were used in the efficacy analysis. Results. PES was superior for CAM
(»=0.0001, stratified log-rank test) with a hazard ratio of 0.58 (95%Cl:
0.43, 0.77). Response rate was higher for CAM than CHLO, previously
reported (ASH, 2006;301). CAM was superior to CHLO in patients <65
years of age, <70 years of age, with maximum lymph node size <5 cm,
and performance status <2 as measured by PES and response rates.
Kaplan-Meier median time to alternative treatment was significantly
longer for CAM (23.3 months) compared to CHLO (14.7 months);
p=0.0001 (stratified log-rank test), hazard ratio 0.54 (95%CI: 0.39, 0.74).
With a median duration on treatment of 11.7 weeks for CAM and 28.3
weeks for CHLO, the difference in time off active treatment is even
greater for the CAM patients. There was no overall difference in over-
all survival with 24 deaths in each arm and a median follow-up time of
2 yrs for the study. A trend towards improved PES with CAM was
observed in patients with 17p deletion, not statistically significant due
to small sample size. Common drug related adverse events (AEs) (215%)
in the CAM arm (n=147) were pyrexia (64%), CMV PCR positivity
(53%), chills (50%) and urticaria (15%) and in the CHLO arm (n=147)
were nausea (35%) and vomiting (18%). Symptomatic CMV infection
occurred in 16% in CAM arm only, none grade 4. Excluding CMV, infec-
tions occurred in 46% of CAM and 50% of CHLO patients. Relevant
grade 3/4 treatment-emergent AEs (CAM vs CHLO): pyrexia (8% vs
0%), CMV events (8% vs 0%) and chills (3% vs 0%). Treatment-emer-
gent grade 3/4 thrombocytopenia (12% vs 12%) and anemia (11% vs
18%) were similar for CAM vs CHLO. Although grade 3/4 treatment-
emergent neutropenia was more common with CAM vs CHLO (41%
vs 25%), bacteremia/sepsis (3% vs 2%) and febrile neutropenia (5% vs
3%) were comparable. Conclusions. CAM307 demonstrates that CAM is
superior when compared to CHLO in therapy-naive BCLL patients with
significantly longer PFS, time to alternative treatment, higher overall
ORR, CR and MRD negative rate, with manageable toxicities.

Table 1.

Figure 1. Kaplan-Meir Curve of PFS by Treatment Arm.
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Background. CAM307 is a randomized Phase III trial comparing the
efficacy and safety of alemtuzumab (CAM) with chlorambucil (CHLO)
in 297 previously untreated B-cell chronic lymphocytic leukemia (BCLL)
patients requiring therapy according to NCIWG criteria. Aims. To eval-
uate outcome relative to cytogenetics at baseline using molecular cyto-
genetic analysis by fluorescent /u situ hybridization (FISH) of peripheral
blood cells. Methods. Patients were randomized 1:1 to CAM (n=149) vs.
CHLO (n=148) using standard dosing regimens. Fluorescence in situ
hybridization (FISH) on interphase nuclei of lymphocytes isolated from
blood was analyzed for cytogenetic abnormalities prior to the start of
therapy. FISH analysis was performed using 13 DNA probes to detect
chromosomal aberrations in 17p13.1 (P53), 13q14 (RB1, D13S319 and
D13S25), 11g22.3-11q23 (ATM and MLL), 6q27 (subtelomere), 6g21
(chromosome 6¢21/alphasatellite 6 cocktail probe), trisomy 824 (MYC
locus), trisomy 12 (CEP12) and translocations involving the locus of
immunoglobulin heavy chain gene (IGH, 14¢32.33). Samples were ana-
lyzed in 282 patients (95 %); chromosomal aberrations were detected in
231 patients (82%) while 51 patients (18%) exhibited a normal inter-
phase FISH pattern. Results. The most frequent abnormalities were dele-
tions (del) at loci 13q (49%), sole 13q (24%), 11q (19%), 17p (7%), 6q
(4%), and trisomies 12 (14%) and 8q (5%). Translocations involving the
IGH gene were detected in 10 patients (4%). An exploratory analysis
was performed to correlate time to event variables (assessed by an inde-
pendent response review panel) with cytogenetics. Chromosomal aber-
rations are presented according to Dohner’s hierarchical model (Dohn-
er, 2000, N Engl ] Med) that included del 17p, del 114, trisomy 12, nor-
mal, and sole del 13q. Coexistence of del 17p and del 11q was not
observed. Although del 13q was observed with all chromosome abnor-
malities, nearly half of the cases with del 13q14.3 (D13525 and D135319
loci) coincided with an ATM deletion (11q22.3). Conclusions. Overall,
82% of treatment naive BCLL patients revealed cytogenetic aberrations
by FISH and 59% of cases showed combination of abnormalities. In
patients with del 17p, ORR, CR rate and PFS were over 3 times higher
for CAM vs CHLO. Despite the significant improvement in ORR for
patients with del 11q, when comparing CAM vs CHLO, no difference
in PFS was seen. Further investigation of CAM therapy in high risk cyto-
genetic subgroups is warranted.

Table 1. Response and Kaplan-Meier Estimate of Median PFS (months) by
Cytogenic Abnormality.

CAM CHLO PFS
Mutations n ORR CR Kaplan-Meier n ORR CR Kaplan-Meier p-value! Hazard
% % Median PFS % % Median PFS Ratio
(months) (months) (95% CIy?
del 17p 11 64 27 10.7 10 20 0 22 0.4066 0.63
(2.7-22.7) (1.5-12.2) (0.22,1.87)
del 11q 23 87 13 85 31 29 7 85 0.4338 0.77
(6.1-21.7) (4.8-12.0) (0.41,1.47)
Trisomy 12 24 83 25 18.3 10 80 0 12.9 0.0915 0.46
(12.3,n/€) (9.7-14.8) (0.18,1.16)
No 25 84 16 19.9 26 69 4 14.3 0.5582 0.81
abnormality (10.2,n/e) (11.3,20.1) (0.41,1.63)
Soledel 13 33 91 27 244 3462 0 13.0 0.0170 0.45
(13.8.n/€) (9.4-16.1) (0.23,0.88)

Comparisons between treatment groups are based on the log-rank test stratified for Raistage (I-Il vs IlI-IV).
“Hazardrations are calculated using Cox model stratified for Raistage (I-Il vs lll-IV).
n/e: not estimated
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PARENTAL ORIGIN DETERMINATION I FISH A NEW METHOD TO CHARACTERIZE THE
PARENTAL ORIGIN OF HUMAN CHROMOSOMES ON A SINGLE CELL LEVEL
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The discrimination of homologues (chromosomal) regions could up to
now be done exclusively by molecular genetic Aims.using microsatellite
or SNP-analysis. Only in exceptional cases a distinction on a single cell
level by chromosomes was possible. Therefore, we developed a method
called parental origin determination fluorescence in situ hybridization
(pod-FISH) that is suited for a single cell analysis and can distinguish
every homologues chromosome pair on the basis of copy number poly-
morphisms (CNP). Presently we selected 225 of over 2191 reported poly-
morphic regions in the human genome and used them as pod-FISH
probes. pod-FISH results were verified by microsatellite analysis. We
established pod-FISH probe sets for all 24 human chromosomes. To
enable working with more than one polymorphic BAC probe at the
same time, chromosome specific pod-FISH sets using 5 different fluo-
rochromes were developed. For larger chromosomes like chromosomes
1,2, 8, 4,6,9 and X it was more convenient to create chromosome arm
specific pod-FISH sets for an easier analysis and to prevent double label-
ing. Up to now two cases with a known UPD, 2 cases with maternal con-
tamination and three leukemia cases (AML with trisomy 8) were ana-
lyzed successtully. Also the method was applied on a unique case which
is a chimera of two cell lines: one female cell line with a complete pater-
nal isodisomy (97 %) and one normal male cell line (3%). The results
obtained by pod-FISH were in complete concordance with data obtained
by microsatellite-analysis. The usefulness and feasibility of the new pod-
FISH approach was compared to conventional microsatellite analysis
and proved to be as reliable. Thus, the pod-FISH method will open new
horizons for diagnostic and scientific fields that could not be questioned
by now. E.g. the analysis of single cells will allow in leukaemia to get new
diagnostic markers for therapy control after transplantations or to detect
maternal contamination in prenatal diagnosis.

Supported in parts by a grant from the university of Jena, the Deutsche Kreb-
shilfe (70-3125-Li1), the INTAS (AISbl 03-51-4060), the IZKF Jena (Start-up
516), the DFG (436 ARM 17/5/06, LI 820/9-1), the IZKF together with the
TMWEFK (TP 3.7 and B307-04004), Stiftung Leukdmie and the Ernst-Abbe-
Stiftung.
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ALTERATIONS OF THE TP53 IN AML AND CLL ARE STRONGLY ASSOCIATED WITH
A COMPLEX ABERRANT KARYOTYPE
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The TP53 gene is the most frequently mutated gene in human tumors
identified so far. However, in leukemia TP53 alterations seem to be rare.
It was the aim of this study to determine the incidence of TP53 mutations
in AML and CLL and analyze their relation to cytogenetic and other molec-
ular genetic aberrations. Overall 235 AML cases were analyzed for TP53-
mutations, FLT3-length mutations (FLT3-LM), MLL partial tandem dupli-
cation (MLL-PTD) and NPM1 mutations. TP53 mutation screening of
exons 3-9 was performed by denaturing high performance liquid chro-
matography (DHPLC). All mutations detected were verified by direct
sequencing. The first 149 patients were unselected, the remaining were
selected to increase the numbers in rare cytogenetic subgroups. In the uns-
elected cohort a TP53 mutation was detected in 13.4% (20/149 cases). In
the total cohort a TP53 mutation was observed in 33 of 235 cases (14%).
29 of these 33 cases (87.9%) showed a complex aberrant karyotype. In the
four remaining cases with TP53 mutation a normal karyotype, a trisomy
8, a trisomy 13, and a t(8;21)(q22;q22) each as the sole abnormality were
observed, respectively. This data confirms results from our previous inde-
pendent series demonstrating a high incidence of TP53 mutations in AML
with complex aberrant karyotype (1. series 78%, current series 69%). In
all other cytogenetic subgroups TP53 mutations are very rare (4/193,
2.1%). Two cases withTP53 mutation showed also a FLT3-LM and one a
MLL-PTD. TP53-mutations were not found together with NPM1 muta-
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tions. In addition 194 consecutive CLL patients were screened for TP53-
deletion by fluorescence in situ hybridization (FISH) and for TP53-muta-
tions. A TP53 deletion was detected by FISH in 18 cases (9.3%). 16 of these
18 cases also showed a TP53 mutation. In four further cases without a
TP53 deletion a TP53 mutation was observed. Therefore, the total inci-
dence of TP53 alterations in CLL was 11.3% (22/194) with a significant
association between TP53 deletions and TP53 mutations (p<0.0001). In
160 of 194 CLL cases including 15 cases with a TP53 mutation a chromo-
some banding analyses had been performed. 11 of 15 cases (73.3%) with
TP53 mutation showed a complex aberrant karyotype (= 3 aberrations).
The remaining 4 cases with TP53 mutation showed a 13q deletion, 3 of
these with one other abnormality in addition. Therefore, the frequency of
TP53 mutations in CLL with complex aberrant karyotype was 50% (11/22)
as compared to only 2.9 % in the remaining cytogenetic subgroups (4/138).
In conclusion, 13.4% of AML cases and 10.3% of CLL cases show a TP53
mutation. In both leukemia subtypes a high frequency of TP53 mutations
was found in cases with a complex aberrant karyotype (69% and 50%,
respectively), while TP53 mutations were rare in all other cytogenetic sub-
groups (2.1% and 2.9%, respectively).
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CHROMOSOME 3 ABERRATIONS IN MYELOID MALIGNANCIES REVEALED BY
MOLECULAR CYTOGENETIC TECHNIQUES AND THEIR PROGNOSTIC SIGNIFICANCE
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Background. Structural rearrangements of the long arm of chromosome
3 (3q) have been described in approximately 2,5% of patients with acute
myeloid leukemia (AML), myelodysplastic syndrome (MDS) as well as
in lower percentage of patients in the blastic crisis of chronic myeloid
leukemia (CML BC). They are connected with unfavorable outcome and
poor prognosis. Deletions of the short arm (3p) were described in solid
tumors, however, they are rather rare in myeloid neoplasias. Aims. Pre-
cise identification and description of chromosome 3 rearrangements in
bone marrow cells of patients with myeloid malignancies by means of
various molecular cytogenetic techniques. Evaluation of the relationship
between chromosome 3 aberrations and hematological parameters
including outcome and survival of the patients. Methods. Using conven-
tional cytogenetic techniques we examined 37 patients (18 males, 19
females; average age 58,3 years) with myeloid malignancies (21 MDS,
13 AML, 3 CML BC), with chromosome 3 rearrangement in bone mar-
row cells. They represented 4,2% out of all the patients with myeloid
malignancies, examined in our Department during the years 2000-2006.
Multicolor banding technique for chromosome 3 (mBAND, MetaSys-
tems™) was carried out in 30 patients, deletions of the telomeric regions
were proved using TelVysion 3p and 3q Probes (Abbott-Vysis™). Chro-
mosomes involved in complex translocations were identified by multi-
color FISH (mFISH, MetaSystems™). Results. The clinical outcome was
very poor in this cohort with short survival time (median 5 months). No
significant difference in survival of patients with MDS and AML was
found, no difference in male/female ratio. Abnormal chromosome 3 was
found at the time of diagnosis in 34 patients, in three others (two with
MDS and one with CML BC) clonal evolution with 3q rearrangements
was seen during the course of the disease and treatment. In all cases it
occurred together with other chromosomal abnormalities. Complex
karyotypes were confirmed in 35 patients, in 21 patients monosomy 7
or rearrangement of chromosome 7 were ascertained. On the contrary,
in our cohort inversion inv(3)(q21q26) was proved in one patient only.
Non-reciprocal translocation accompanied by deletion 3p or 3q was the
most frequent aberration. Deletion of the short arm was detected in 14
patients and in12 of them deletion of the 3p subtelomeric region was
ascertained. As the most of published studies were done by convention-
al cytogenetic techniques on G-banded chromosomes, cryptic deletions
could be easily overlooked. Thus high sensitivity of mBAND and FISH
techniques increased radically identification of 3p deletions. Summary.
Using molecular cytogenetic methods we detected cryptic aberrations of
chromosome 3. High percentage of 3p deletions (37,8%) in our cohort
of patients is the most important finding not described previously. Stud-
ies of these rearrangements could provide new information about genes
possibly involved in genomic instability during progression of leukemias.

This study was supported by scientific program MZO 00023736 from Czech
Ministry of Health and NISM LC535 from Ministry of Education.
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ANALYSIS OF AML/MDS CELL LINES HIGHLIGHTS GENES TARGETED BY CONCOMITANT
5Q DELETION AND 11023 AMPLIFICATION

B. Schneider, S. Nagel, M. Kaufmann, H.G. Drexler, R. A.FE MacLeod
DSMZ, BRUNSWICK, Germany

Background. In addition to chromosome rearrangements causing a vari-
ety of gene fusions, MLL1 may be targeted by regional chromosomal
copy-numberr gains amplifying the 11q23 region (amp-11¢g23) in acute
myeloid leukaemia (AML) and myelodysplastic syndromes (MDS).
However, conflicting reports suggest that other genes at 11q23 may be
targeted. Amp-11q23 is invariably partnered by deletions affecting the
long-arm region of chromosome 5 (5¢-) implying collaboration of genes
at these loci. Aims. To identify genes targeted by 5q-/amp-11g23 and
characterize AML/MDS cell line models for this disease entity. Methods.
Fluorescence in situ hybridization with tilepath clones covering 11q2
and 5q; genomic (G) and reverse transcription (RT) g(uantitative)-PCR.
Results. Key candidate target genes, notably, DDX6, FLI1 and MLL1, dis-
played mean 4.5x genomic amplification by G-qPCR. Of these, only
MLL1 displayed consistently elevated gene expression by RT-qPCR,
averaging 5.6x upregulation overall. We then analyzed the expression of
known downstream targets of MLL1-gene fusion rearrangements in an
AML context, including, MEIS1, HOXA7, HOXA9, CDKN1B, CDKN2C
- where only the last named displayed consistent upregulation. All amp-
1123 cell lines displayed 5q- with a common deleted region at 5g31
extending from 133-140 Mbp. Of 5q genes recently identified as possi-
ble deletion targets, only BRD8 and KCT2 were consistently downreg-
ulated, with expression levels at ~0.25x, and ~0.4x, control levels, respec-
tively. In addition, although genomic copy number increases at 8q24
were present, MYC was not consistently upregulated. Summary and Con-
clusions. Taken together, these results highlight MLL1 as a salient target
of 11q23 amplification and implicate CDKN2C as a possible down-
stream target. Furthermore, our data imply that leukemogenic overex-
pression requires downregulation of BRD8 (a nuclear receptor coactiva-
tor) and KCT2 (a membrane receptor protein) in AML/MDS cells. These
findings highlight candidate loci to serve as potential therapeutic targets
in AML/MDS, together with cell lines which may be useful in further

investigations.

Figure 1. MLL1 amplification.
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ANALYSIS OF 1021 COPY NUMBER CHANGES IN PATIENTS IN PROGRESSION AND
RELAPSE OF MULTIPLE MYELOMA

J. Balcarkova, V. Scudla, M. Holzerova, H. Pospisilova, M. Zemanova,
J. Bacovsky, K. Indrak, M. Jarosova, M. Jarosova

University Hospital Olomouc, OLOMOUC, Czech Republic

Chromosomal abnormalities have biologic and prognostic significance
in multiple myeloma (MM), especially among patients with relapsed
and refractory disease. The primary translocations occur as early and
perhaps as initiating events during the pathogenesis of MM. However,
these translocations are not sufficient for the malignant progression of
this disease and the accumulation of additional genetic alterations are
necessary for a fully malignant phenotype. Previous comparative genom-
ic hybridization (CGH) studies have revealed, that the gain or amplifi-
cation of 1q;, consistently involving 1g21, is associated with a poor prog-
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nosis of MM. The aim of this study was to determine the 1q21 copy
number changes in patients with a relapse and progression of the dis-
ease using molecular cytogenetic methods and to correlate these find-
ings with other cytogenetic changes and clinical parameters. We ana-
lyzed bone marrow cells from 23 MM patients, 13 with a relapse of
MM and 10 with a progression of MM. All patients (median of the age
60 years) were examined by conventional cytogenetics and by FICTION
method with locus specific probes 1g21/1p36 (QBiogene, MP Biomed-
icals, CA), RB1, IgH, IgH/CCND1, IgH/FGFR3 and centromeric probes
for chromosomes 7, 9, 11, 15, 17 (Abbott-Vysis, Downers Grove, IL,
USA). Comparative genomic hybridization (CGH) (Abbott-Vysis,
Downers Grove, IL, USA) and multicolor fluorescence in situ hybridiza-
tion (M-FISH) (MetaSystem, Altussheim, Germany) were used to detect
chromosomal changes in 2 patients with a complex karyotype. Using
FICTION method we detected copy number changes of 1q21 in 12
(52%) out of 23 analyzed cases. All patients with copy number changes
of 1g21 had other cytogenetic abnormalities: deletion of RB1 gene and
t(4;14) were found in 4 (17 %) patients, deletion of RB1 gene and dele-
tion of IgH gene in 4(17 %), trisomy of examined chromosomes in 2
(9%), a single t(11;14) in 1(4%) and a single t(4;14) in 1(4%) patient.
The detected cytogenetic changes and clinical data were analyzed and
will be presented.

This work is supported by grant NR-8183-4 and NMSN 6198959205
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FREQUENCY AND CLINICAL IMPLICATIONS OF ADDITIONAL CHROMOSOMAL
ABERRATIONS IN ETV6/RUNX1 POSITIVE CHILDHOOD ALL

Z.Zemanova,' K. Michalova,' L Babicka,' M. Jarosova,” M Holzerova,’
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Background. Cryptic translocation t(12;21)(p13;q22) which give origin
to the hybrid gene ETV6/RUNX1 is one of the most reliable predictors
of a favourable clinical outcome in childhood ALL. Despite of general-
ly favourable prognosis of ETV6/RUNX1 positive ALL, late relapses may
occur within this group of patients with current therapy. One of the
reasons could be the high instability of the genome of leukemic cells,
which is manifested at the chromosomal level by formation of second-
ary abnormalities. Additional chromosomal abberations were proved
in about 50-70% of patients with ETV6/RUNX1 positive ALL. Genetic
changes that are most frequently associated with t(12;21) are the dele-
tion of the wild type ETV6 allele, trisomy of chromosome 21 and/or
duplication of the ETV6/RUNX1 fusion gene. Also non-specific structur-
al and/or complex chromosomal rearrangements could be found. Aims.
The aim of the present study was to evaluate the frequency and clinical
implications of additioanal and/or complex chromosomal aberrations for
prognosis of chidren with ETV6/RUNX1 positive ALL. Methods. For the
assessment of ETV6/RUNX1 fusion gene RT-PCR and/or double target
interphase FISH (I-FISH) with locus-specific probe (Abbott-Vysisd) were
used. Karyotypes were analyzed by conventional G-banding and by
molecular cytogenetic methods. Structural and/or complex chromoso-
mal aberration were proved by FISH with whole chromosome painting
probes (Cambiod) and/or by mFISH with the 24XCyte probe kit (Meta-
Systemsd). Results. We examined 126 children with ALL and
ETV6/RUNX1 fusion gene detected by RT-PCR and/or I-FISH. Patients
were diagnosed between 1995 and 2006, age ranged between 15 months
and 16.6 years (median 4.2 years). Relapse appeared in 20 children
(15.9%), five patients died. In 75 children (59.5%) we found besides
t(12;21)(p13;q22) additional chromosomal aberrations, the most fre-
quently trisomy or tetrasomy of chromosome 21 (23 cases), deletion of
non-translocated ETV6 allele (29 cases), deletion of 6q (8 cases) and/or
rearrangements of the long arm of chromosome X (6 cases). Complex
karyotypes were identified in 40 children (31.7%). In twelve of them
variant translocations of chromosomes 12 and 21 with other partners
were observed. Univariate analysis indicated that patients with complex
aberrations in ETV6/RUNXI1 positive cells had significantly shorter
event-free survival (p=0.01). Conclusions. In this cohort of children with
ETV6/RUNXI1 positive ALL complex karyotypes were connected with
worse prognosis. Our findings suggest the importance of comprehensive
molecular cytogenetic analysis in identifying additional and/or complex
chromosomal aberrations in ETV6/RUNX1 positive cells.

Supported by grants NISM 0021620813, V2064165 and MSM LC535 .
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ROUTINE DETECTION OF CYTOGENETIC ABNORMALITIES IN B-CELL
LYMPHOPROLIFERATIVE DISORDERS USING INTERPHASE FISH TECHNIQUES

J.M. O'Connor, S.L. Barrans, K.R. Turner, B.S. Dickinson, A.S. Jack,
R.G. Owen

Leeds Teaching Hospitals NHS Trust, LEEDS, United Kingdom

Background. Specific cytogenetic abnormalities are increasingly used to
segregate patients with B-cell lymphoproliferative disorders (B-LPD) into
good and poor risk sub-groups which may influence clinical decision
making. The critical indications are in the differential diagnosis of dif-
fuse large B-cell lymphoma (DLBCL)/Burkitt lymphoma (BL); B-
CLL/mantle cell lymphoma (MCL); the differential diagnosis of CD5- B-
LPDs and the identification of prognostic variables such as a p53 dele-
tion. Conventional karyotyping significantly underestimates the inci-
dence of cytogenetic abnormalities in B-LPD and fails in a significant
proportion of cases. The purpose of this study was to evaluate the appli-
cability of interphase fluorescent in situ hybridisation (iFISH) in the rou-
tine diagnostic laboratory. Methods. iFISH analysis was carried out on
3,126 (2,643 B-LPD and 483 myeloma) cases (excluding Myeloma IX
samples) from the Yorkshire and Humberside region presenting to
HMDS between 2003 and 2006. B-LPD samples were initially cate-
gorised on the basis of CD5 expression, with CD5" cases (B-CLL and
MCL) assessed for deletions of p53, ATM, 13q14, trisomy 12 and BCL-
1/IgH translocation (CD5'CD23") and CD5- cases (Burkitt/DLBCL, FL
and MZL) assessed for rearrangements of cMYC, BCL-2, IgH, MALT-
1(extranodal MZL), BCL-6 and p53 deletions. Myeloma cases were
assessed for deletion/monosomy 13 and IgH rearrangements. Cases with
an IgH rearrangement were further investigated to determine the translo-
cation partner. The only selection criteria used in myeloma cases was
that smears contained >10% plasma cells that had a neoplastic pheno-
type by flow cytometry. iFISH was carried out on blood or marrow
smears, dab/imprint of fresh tissue, or cytospins of CSF/effusions. Probes
were used according to the manufacturer’s protocol (BCL1/IgH,
cMYC/IgH, BCL2/IgH dual colour translocation probe sets; BCL6,
cMYC, MALT-1 and IgH BreakApart's: Abbott Molecular Diagnostics
and IgH, PAX-5, BCL-3; CCND1 Split-Signal: Dako: p53/a. 17, ATM/o
11, 6q21/a6, QBioGene). Results. Successful results were obtained in
2,558/2,683 (96.9%) B-LPD cases, and in 459/483 (95.0%) myeloma cas-
es. Abnormal results were detected in 86.1% of B-LPD cases and in
83.7% of myeloma cases. 271/1010 (26.8%) B-CLL cases were re-desig-
nated as adverse risk because of a p53 and/or an ATM deletion; 110/391
(28.1%) DLBCL cases were re-designated as adverse risk, based on
rearrangements of either BCL-6, cMYC or BCL-2; 253/483 (52.3%)
myeloma cases have deletion/monosomy 13 and 152/483 (31.5%) an
IgH rearrangement, of these 33/483 (6.8%), had BCL-1/IgH; 22/483
(4.6%) had EGFR3/IgH; 6/483 (1.2%) had cMAF/IgH and 17483 (0.2%)
had a cMYC/IgH translocation. The number of patients with unidenti-
fied translocation partners (90/152, 59.2%) appears higher than that
reported in the literature and is worthy of further study. Conclusions. This
large series of cases provides evidence for the applicability and robust-
ness of iFISH in a routine diagnostic setting. We conclude that iFISH is
applicable to the routine assessment of patients with B-LPD or myelo-
ma. The majority of patients have abnormal patterns and the failure rate
is very low compared to conventional karyotyping. Interphase FISH per-
formed directly on smears/dabs/cytospins is rapid, reliable and relative-
ly inexpensive and can be integrated into diagnostic laboratories and
should ultimately allow for risk stratification in real time.
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COMPARISON OF PROGNOSTIC IMPACT OF CHROMOSOME 1Q21 GAIN IN PATIENTS
WITH MULTIPLE MYELOMA TREATED BY BORTEZOMIB, THALIDOMIDE AND ANY
CONVENTIONAL THERAPY
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Background. Amplification of chromosome band 1q21 as well as
increased expression of CKS1B gene in this area is a frequently men-
tioned prognostic factor for patients with multiple myeloma (MM). Ajms.
This study was aimed at comparison of prognostic impact of 1q21 gain
in three selected groups of patients with diagnosed MM based on treat-
ment regiment. Methods. Plasma cells were identified by cytoplasmic
light-chain fluorescence in situ hybridisation (clg-FISH), 1q21 amplifica-

12" Congress of the European Hematology Association

tion (Amp1q21) utilizing the 1q21/1p36 DNA probe. Amp1q21 was tak-
en such as detection of one or more additional signals of 1g21 DNA
probe. Cut-off level for presence of Amp1q21 was established to 20%.
Patients with Amp1q21 and patients lacking Amp1q21 of each group
were statistically correlated with clinical parameters. Up to date we have
carried out analysis of 66 (n=66) patients. This group of patients with
median of follow'up 8,6 months (range: 0,3-30,4) was divided according
to the undergone therapy into 3 groups: C-group comprises 17 patients
treated by any conventional therapy; T-group comprises 27 patients treat-
ed by thalidomide; V-group comprises 22 patients treated by Bortezomib.
The response and other parameters such as time to progression (I TP) and
overall survival (OS) were assigned by IMWG criteria. Results. Amp1q21
was found in 62.1% of all 66 patients. Percentage of patients with
Amplq21 in C/T/V-groups were as follows: 64.7%/40.7 %/86.4%,
respectively. Clinical parameters valid for patients with Amp1qg21 (listed
in C/T/V order) were as follows: overall response rate (ORR) 42.8%
/83.3%/50%; TTP 8.8/12.1/8.0 months; OS 16.1/6.6 / not yet reached for
V-group. The same parameters valid for patients lacking Amp1g21: ORR
33.3%/80%/66.7%; TTP not yet reached for C-group / 8.2/not yet
reached for V-group; OS not yet reached for all groups. TTP median of
patients with Amp1q21 vs. patients lacking 121 was: 8.2 vs. 12.1 months
(=0.269), OS 6.6 vs. not yet reached (p=0,072) in thalidomide group. We
didn't find any other significant differences between patients with/with-
out Amp1q21 and their parameters in V- and C-group. Summary and con-
clusions. Our results suggest that patients with Amplq21 treated by
thalidomide show a trend towards the worst prognosis based on overall
survival. We are currently investigating whether or not our findings will
be confirmed on a larger cohort of patients with longer follow-up.

Supported by Monoclonal Gammopathy and Multiple Myeloma Basic
Research Centre (LC 06027), Masaryk University, Czech republic.
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ROUTINE DETECTION OF CYTOGENETIC ABNORMALITIES IN B-CELL LYMPHOPROLIFERA-
TIVE DISORDERS USING INTERPHASE FISH IN PARAFFIN EMBEDDED TISSUE

S. Barrans, K. Turner, S. O'Connor, B. Dickinson, R. Owen, A. Jack
Leeds Teaching Hospitals NHS Trust, LEEDS, United Kingdom

Specific cytogenetic abnormalities are increasingly being used in the
differential diagnosis of B-cell lymphoproliferative disorders (B-LPD) and
to segregate patients into risk sub-groups which may influence clinical
decision making. Paraffin embedded tissue (PET) is often the only diag-
nostic material available for analysis and it is therefore essential that
molecular techniques are applicable in this setting. The critical indica-
tions for performing FISH on PET are in the differential diagnosis of dlf
fuse large B-cell igymphoma (DLBCL)/Burkitt lymphoma (BL); B
CLL/mantle cell lymphoma (MCL); confirming the diagnosis of folhcu—
lar lymphoma (FL), especially where BCL2 is negative; and in extranodal
marginal zone lymphoma (ExMZL). The purpose of this study was to
evaluate the applicability of interphase fluorescent in situ hybridization
(iFISH) on PET in the routine diagnostic laboratory. Paraffin iFISH analy-
sis was carried out on 329 B-LPD cases diagnosed in HMDS between
2003 and 2006, where only a paraffin block was available for analysis.
Cases were investigated based on the provisional diagnosis following
histology and immunohistochemistry. 221 cases with a differential diag-
nosis of BL/DLBCL were investigated for rearrangements of cMYC,
BCL2, and BCL6; 22 FL and 81 ExMZL were assessed for t(14;18) and
BCL6 rearrangements and IgH and MALT1 rearrangements respective-
ly. 6 cases with a differential diagnosis of B-CLL/MCL were investigat-
ed for BCL1 rearrangements. Cases with an IgH rearrangement were
further investigated to determine the translocation partner. An adapta-
tion of our ‘fresh’ iFISH protocol was used, with an additional enzymat-
ic digestion with Sigma Protease XXIV and a 90C pre-denaturation step.
We have validated this method by comparison with iFISH on fresh tis-
sue and PCR on the same sample. Probes were used according to the
manufacturer's protocol (BCL1/IgH, cMYC/IgH, BCL2/IgH dual colour
translocation probe sets; BCL6, cMYC, MALT-1 and IgH BreakApart's:
Abbott Molecular Diagnostics and IgH, PAX-5, BCL-3; CCND1 Split-Sig-
nal: Dako). Successful results were obtained in 318/329 (96.6%) of cas-
es, which is comparable to fresh material. 89/221 BL/DLBCL cases had
a cMYC rearrangement as the sole abnormality and a final diagnosis of
BL was made based on this basis. The remaining 132 cases were classed
as DLBCL and had either a t(14;18), a BCL6 rearrangement, additional
cMYC rearrangements, or extra copies of any combination of the probes
assessed. The t(14;18) was seen in 8/12 FL-common type and 1/8 FL-
BCL2neg cases had an unbalanced BCL2 rearrangement. 4/6 B-CLL/MCL
cases had rearrangement of BCL1 and were therefore re-classified as
MCL. 10 cases of EXMZL had rearrangement of MALT1, and 10 had IgH
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rearrangements. This large series of cases provides evidence for the
applicability and robustness of iFISH on paraffin embedded tissue in a
routine diagnostic setting, where the presence of a specific abnormali-
ty is essential in confirming the diagnosis. A high proportion of patients
have abnormal patterns and the failure rate is very low. iFISH performed
on thin paraffin sections is rapid, very reliable and relatively inexpensive
and can be integrated into diagnostic laboratories and allows for defin-
itive diagnostic testing and risk stratification in real time.
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Background. NPM1, a gene mapping at band 5g39, is implicated in dif-
ferent forms of leukaemia and NPM1 haploinsufficiency induces
preleukemic MDS-like features in mice. It is not known whether NPM1
is involved in the pathogenesis of MDS/AML with del(5)(q)/-5 which
occurs as an isolated change or as part of complex karyotypes in MDS
and in AML. Aims. To study NPM1 genomic status in MDS/AML with
del(5)(q)/-5 by fluorescence in situ hybridization (FISH) and denaturing
high-performance liquid chromatography (DHPLC). Methods. We stud-
ied 58 patients with MDS and 47 with AML (total 105 patients), all bear-
ing del(5q)/-5 which was isolated or associated with 1 other aberration
in 51 cases and included in complex karyotypes in 54. FISH was done
with the following DNA clones for the long arm of chromosome 5: cen-
tromere- LSI EGR1/D5S721/D5523 5q31-LSI CSF1R/ D55721/D5S23
5g34 (Vysis, Abbott, Italy) - RP11-117L6 (NPM1/5¢35.1) - CTC-286C20
(FGFR4/5q35.2) - CTC-549A4 (NSD1/5q35.3) - RP1-240G13 (5qter) -
telomere. Cut-off limits for monosomy/deletion in interphase analyses
were the highest values in normal samples (4% for RP11-117L6, 7 % for
CTC-286C20, 6.5% for CTC-549A4, 8% for RP1-240G13). Exon 12
NPM1 mutations were studied by DHPLC in 57/105 patients (20 with
isolated del(5q)/-5; 37 with complex karyotypes). Results. FISH detected
NPM1 deletion in 10/58 (17 %)patients with MDS and in 22/47 (47 %)
with AML (Fisher’s exact test, <0.0014). NPM1 deletion was found in
4/51 (7.84%) cases with isolated del(5q)/-5 and in 28/54 (51.85%) cases
with complex karyotypes (¢<0.0001). Recurrent cytogenetic abnormal-
ities in complex karyotypes i.e. aneuploidy, -7/del(7q), +8, del(12p),
translocation/del(17p), markers, rings, were analysed in relation to the
NPM1 deletion. Only aneuploidy was more frequent in complex kary-
otypes with NPM1 deletion (85.7 % cases ) than in complex karyotypes
with normal NPM1 (56% cases) (¢<0.0308). NPM1 exon 12 mutations
were detected only in 2 cases of MDS with isolated del(5q) and normal
NPMT1 at FISH analysis. Conclusions. For the first time, we establish
NPM1 haploinsufficiency 1) is a rare event in MDS/AML with isolated
del(5q)/-5 and does not play a major role in the origin of these malignan-
cies and 2) is a frequent event in MDS/AML with del(5q)/-5 in complex
karyotypes (>50% of cases) where it is significantly related to aneu-
ploidy and is probably an early event generating a cascade of mitotic
mistakes which underlie chromosomal instability and numerical
changes.

Supported by: MIUR-PRIN 2005 and Fondazione Cassa di Risparmio, Peru-
gia, Italy
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GENETIC PATHWAYS IN LOW- AND HIGH-GRADE HCV-RELATED LYMPHOMAS ARE
DIFFERENT
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Background. Chronic infection with hepatitis C virus (HCV) causes
monoclonal B-cell lymphoproliferative disorders including type Il mixed
cryoglobulinemia, a benign monoclonal lymphoproliferation, and B-cell
non-Hodgkin’s lymphomas (NHL) with marginal zone lymphoma
(MZL) and large B-cell lymphoma (LBCL) as the most common sub-
types. Genetic information on HCV-associated lymphoproliferations is
limited to detection of the [gH/BCL2 rearrangement in mixed cryoglob-
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ulinemia and less frequently in NHL. Ajms. We studied 16 HCV-positive
patients with NHL, with or without cryoglobulinemia, classified as fol-
lows: 8 case of MZL, 6 of which were splenic lymphomas; 4 cases of
LBCL, 3 cases of small lymphocytic lymphoma (SLL) and 1 case of lym-
phoplasmacytic lymphoma (LPL). We also analysed 19 patient with type
I mixed cryoglobulinemia without lymphoma to identify genetic path-
ways that are common to mixed cryoglobulinemia and B-cell NHL.
Methods. DNA extracted from lymph nodes and/or spleen and/or bone
marrow aspirate and/or peripheral blood lymphocytes of the patients
with NHL was analysed by metaphase and/or array- Comparative
Genomic Hybridization (CGH). Subsequently, Fluorescence in situ
Hybridization (FISH) with a selected panel of probes for chromosomes
2 and 3 was applied to samples from patients with NHL and type II
mixed cryoglobulinemia. Results. Genomic imbalances were detected in
11/14 cases (78%) with lymphoma. The most frequent changes were
gains of 1q (19%) and 3q (25%) and loss of 2q (31%). Gain of 3q was
observed only in low-grade splenic marginal zone lymphomas (SMZL)
(4/6 cases). In three of these cases antiviral therapy led to lymphoma
regression. In 1/19 patients with type II mixed cryoglobulinemia with-
out lymphoma we found 80% of circulating B-cells carrying trisomy 3.
Loss of 2q was observed in 4/5 patients with aggressive large B-cell type
lymphomas, with or without a MZL component; was often associated
with 1q gain and was mutually exclusive of 3q gain. These patients did
not respond to antiviral treatment. Deletion mapping by FISH narrowed
the minimal 2q lost region to 850 kb at 2q22.3. Cryptic duplication or
deletion events in the other cases were excluded by FISH analysis. Con-
clusions. This first molecular cytogenetic investigation into B-cell lym-
phomas associated with HCV infection used an integrated CGH and
FISH approach and identified two distinct, mutually exclusive events: 3¢
gain is a hallmark of B-cell clonal expansion rather than malignancy, as
it occurs in low-grade SMZL as well as in the non-malignant lympho-
proliferative phase of type Il mixed cryoglobulinemia. Conversely, dele-
tion of 850 kb at 2q22.3 emerges, for the first time, as a genomic aber-
ration in HCV-related aggressive B cell lymphomas.

Acknowledgment: MIUR-PRIN 2005; Fondazione Cassa di Risparmio di
Perugia, Italy.
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A PROSPECTIVE STUDY IN PH* CML PATIENTS: FISH IS EFFECTIVE AS CONVENTIONAL
CYTOGENETICS FOR DEFINITION OF CYTOGENETIC RESPONSE TO IMATINIB.
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Aims. We planned a prospective analysis involving 3 multicentric
national studies of the GIMEMA (Gruppo Italiano Malattie Emato-
logiche dell’Adulto) CML Working Party (WP) to evaluate the correla-
tion between conventional cytogenetics (CC) and FISH response in
chronic myeloid leukemia (CML) patients in chronic phase (CP) treated
with imatinib. METHODS. Karyotype and FISH analyses were per-
formed on bone marrow cells in 26 local laboratories and in 12 WP ref-
erence labs. Cytogenetic examinations were performed at enrollment,
after 3 (in 1 study), 6 and 12 months of treatment. Peripheral blood sam-
ples for quantitative RT-PCR were centralized in Bologna at enrollment,
after 3, 6 and 12 months on imatinib. Results. A strong correlation
between CC and FISH was observed (r=0.91, p=0.008). Table 1 shows
the demonstration of FISH data according to CC data and the number
of metaphases available for CC. Of 2683 patients (pts) in CCgR by CC
and > 20 metaphases observed, 79.5% were FISH negative, 16.7%
showed a low rate of FISH positive cells (1-5%) and 3.8% an higher
rate. Of 102 pts in CCgR by CC but with < 20 metaphases observed,
72.5% were FISH negative, 20.7 % showed a low rate of FISH positive
cells (1-5%) and 6.8% an higher rate. Of 50 pts in PCgR by CC, 52%
were FISH positive with a range between 1 and 5% and 48% were FISH
positive with a superior amount of positive cells. Moreover, 358 sam-
ples were performed simultaneously by CC, FISH and quantitative RT-
PCR: 179 (50%) samples in CCR showed major molecular response



(MMOoIR, defined as a BCR-ABL x 100 ratio <0.1%): 164 (91.6%) were
FISH negative and 15 (8.4%) were FISH positive (1.3-10% positive cells).
Summary and conclusions We suggest that interphase FISH is a very
releable method of monitoring the CCgR once it has been achieved. The
relationship of FISH with molecular response is at least as good as the
relationship of CC with molecular response. It remains to be confirmed
if the same results can be obtained on peripheral blood cells, that are
already widely used for molecular monitoring. ACKNOWLEDGE-
MENTS. COFIN 2005, RFO 2005 and 2006, European LeukemiaNet,
AlL grants, Fondazione del Monte di Bologna e di Ravenna.

Table 1.
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B. Crescenzi,' R. La Starza,' P. Gorello,' S. Romoli,' V. Pierini,'
L. Van Zutven,’ B. Beverloo,” M. Negrini,> M.E Martelli," C. Mecucci'

'Haematology, University of Perugia, PERUGIA, Italy, *Dept Clinical Genetics,
Erasmus NMC, ROTTERDAM, Netherlands; *Dept Exp and Diagnostic Med-
icine, FERRARA, Italy

Introduction. NUP98, a versatile gene, recombines with various partners
in myeloid disorders, such as acute myeloid leukemia (AML), myelodys-
plastic syndromes (MDS), chronic myeloid leukaemia (CML), and in T-
cell acute lymphoblastic leukaemia (I-ALL), where to date, four differ-
ent fusions have been reported. As the cell of origin of NUP98+
leukaemia is unknown we hypothesized involvement of a totipotent
hematopoietic stem cell. To study hematopoietic lineages affected by
NUP98 changes in MDS/AML and in T-ALL we used a FICTION
approach, combining simultaneous immunophenotyping and interphase
FISH. Materials and Methods. Patients: We analyzed one case of MDS
(refractory anemia with excess of blasts) bearing add(11)(p15)/NUP98-
NSD1, one case of AML with inv(11)(p15q22)/NUP98-DDX10, one case
of AML carrying t(4;11)(q1¢;p15)/NUP98-RAP1GDS1 and one case of T-
ALL with t(4;11)(q21;p15)/NUP98-RAP1GDS1. In all cases metaphase
FISH identified NUP98 disruption; RT-PCR showed fusion products from
NUP98/NSD1, NUP98/DDX10, and NUP98/RAP1GDS1. FICTION: The
following monoclonal antibodies were used: Anti-CD34, anti-CD133,
anti-CD33, anti-CD13, anti-CD14, anti-glycophorin A , anti-CD19, anti-
CD20, anti-CD3, anti-CD7. Clone RP11-348A20, encompassing the
entire NUP98 gene, was used to detect NUP98 rearrangements.
Immunophenotype (in red) and hybridization signals (in green) were
simultaneously identified and counted under an Olympus tluorescence
microscope with filter sets for Cy-3 (red) and FITC (green). At least 15
cells (range 15-100) were analysed for each antibody. Cytospins with
bone marrow cells from two healthy donors were used as normal con-
trols for each antibody. The cut-off for NUP98 split was established at
the upper limit from normal controls. Results. The percentage of cells
bearing split NUP98 overlapped in patients with MDS and AML: CD34"
from 36% to 93%; CD133* from 58% to 85%; CD33" from 60% to
76%; CD13" from 31% to 76%; CD14" from 60% to 90%; Glycophorin
A+ from 33% to 78%; CD 19 from 35% to 69%; CD20* from 39% to
69%; CD3" from 41% to 70%; CD7" from 50 to 76 %. In the patient with
T-ALL split NUP98 was found in 90% CD34" cells, in 67 % CD133" cells,
in100% CD3" T cells and in 83% CD7* T cells. Compared with normal
controls no significant differences emerged in erytroid precursors, B lym-
phoid cells, CD33*, CD14" and CD13" cells. Conclusions. In both AML and
T-ALL NUP98 rearrangements target a CD34" totipotent hematopoietic
stem cell. In the hematopoietic differentiation cascade both myelo-
monocytes and lymphocytes are involved in NUP98* AML while only
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T-lymphocytes are involved in T-ALL. Consequently, we hypothesize
that microenviromental and/or genetic factors other than NUP98 fusions
determine phenotypic features in NUP98" leukemias.

Acknowlegment: Miur-Prin 2005; Fondazione Cassa di Risparmio; Associ-
azione Sergio Luciani, Fabriano, Italy; AULL, Associazione Umbra Leucemie e

Linfomi, Perugia, Italy.
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PROGNOSTIC SIGNIFICANCE OF COMPLEX KARYOTYPE IN PHILADELPHIA
CHROMOSOME-NEGATIVE ACUTE LYMPHOBLASTIC LEUKEMIA IN ADULTS

I. Granada,' A. Oriol,' M. Morgades,' C. Bethencourt,” R. Parody,’
J.M. Herndndez Rivas,* M.]. Moreno,” E. Del Potro,” M. Tormo,*
C. Rivas, M.A. Sanz,° C. Grande,’ ]. Bueno," E. Abella," I. Heras,"
J.J. Ortega,"” .M. Ribera'

'Hosp. Germans Trias i Pujol. ICO., BADALONA; *Hosp. Carlos Haya,
MALAGA; *Hosp. Virgen del Rocio, SEVILLA; “Hosp. Clinico Universitario,
SALAMANCA; *Clin. Univ. Virgen de la Victoria, MALAGA; ‘Hosp. Clinico,
MADRID; "Hosp. General Universitario, ALICANTE; *Hosp. La Fe, VALEN-
CIA; "Hosp. 12 de Octubre, MADRID, Spain; "Hosp. Vall d'Hebron,
BARCELONA; ""Hosp. del Mar, BARCELONA; “Hosp. Motales Meseguer,
MURCIA, Spain

Background and Aims. Different from AML, the prognostic significance
of complex karyotype is not known in adults with ALL. The aim of
study was to analyze the possible prognostic influence of complex kary-
otype in Ph- adult ALL patients treated with risk-adapted protocols from
the Spanish PETHEMA Group. Patients and Therapy. The cytogenetic
studies were reviewed following the ISCN criteria (2005). Complex kary-
otype (CK) was defined as the finding of 3 or more structural chromo-
somal aberrations. Patients were included in two different trials: ALL-96
for standard-risk (SR) ALL, and ALL-93 or ALL-ARO3 for high-risk (HR)
ALL. Results. 266 evaluable patients. SR: n=49, 26 males, WBC count
12x10°/L (SD: 14), 24 patients with normal karyotype (NK)(54,5%), 15
non-complex karyotype (non- CK)(34,1%) and 5 complex karytotype
(CK)(11,4%). HR: n=217, 119 males, WBC count 58x10°/L (SD: 77), 104
with NK (53,9%), 64 non-CK (33,2%) and 25 CK (12,9%). CR, DFS and
OS according to karyotype group and trial (Table 1). Conclusions. Com-
plex karyotype did not have any prognostic relevance in adults with Ph-
high-risk ALL, whereas a significant short survival observed in standard-
risk patients with complex karyotype.

Supported in part by grant P-EF-06 from Jose Carreras Leukemia Founda-
tion.
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CYTOGENETIC ABNORMALITIES OF BONE MARROW-DERIVED MESENCHYMAL STEM
CELL IN LEUKEMIC PATIENTS WHO HAD RECEIVED TOTAL BODY IRRADIATION BEFORE
ALLOGENEIC TRANSPLANTATION

S.P. Yeh, C.E Chiu, C.L. Lin, W.J. Lo, Y.M. Liao, C.C. Lee
China Medical University Hospital, TAICHUNG, Taiwan

Background. High dose chemotherapy or chemoradiotherapy includ-
ing total body irradiation (TBI) is routinely used before hematopoietic
stem cell transplantation and may result in many adverse effects on nor-
mal tissue, including secondary malignancies. Nevertheless, the effect of
TBI on bone marrow stromal cells, the mesenchymal stem cells (MSCs),
has never been investigated. Aims. To evaluate the cytogenetic status of
MSCs isolated from leukemic patients who had received myeloablative
chemotherapy or chemoradiotherapy as conditioning treatment before
allogeneic peripheral blood stem cell transplantation (PBSCT). Methods.
Bone marrow-derived MSCs were isolated and ex vivo expanded from
8 patients of leukemia who had received Busulfan / Cyclophosphamide
or Cyclophosphamide / TBI before sex-mismatched, allogeneic PBSCT.
Immunophenotyping using flow cytometry and induction of adipocyt-
ic and osteocytic differentiation were conducted in all specimens to con-
firm the characteristics of MSCs. Cytogenetic studies were conducted
using traditional G-banding. For further investigation the effect of irra-
diation on MSCs, MSCs isolated from 2 normal adults and had normal
karyotypes were subjected to irradiation with blood irradiator (Cs137)
using the same regimen as TBI before allogeneic transplantation (200cGy
twice daily for consecutive 3 days; 1200cGy total radiation dose). Results.
MSCs can be successtully isolated and ex vivo expanded from bone mar-
row of all the 8 patients who had received myeloablative treatment
before allogeneic PBSCT. Despite the intensive chemotherapy or
chemoradiotherapy, they were all recipient-origin after allogeneic trans-
plantation, in contrast to complete donor chimerism of bone marrow
blood cells. Interestingly, some of the MSCs had cytogenetic abnormal-
ities after transplantation using TBI as conditioning treatment (Table 1).
One of these patients (Case No. 7) had a normal Robertsonian variant
der (13;14)(q10;q10) before allogeneic transplantation, and get a new,
clonal t(1;17)(q21;p13) after transplantation. For 2 MSCs isolated from
normal adults and had normal karyotype, complex chromosomal abnor-
malities developed after direct irradiation using blood irradiator Cs137.
Conclusions. This is the first report showing that irradiation, either using
TBI before transplants or using blood irradiator in experiments, may
result in chromosomal abnormalities of bone marrow-derived MSCs.
Since the clinical application of bone marrow-derived MSCs increased
rapidly, we strongly suggest that MSCs isolated from patients who had
received TBI should be avoided from further clinical usage. Besides, fur-
ther study is needed to observe the tumorogenesis of these cells.

Table 1.
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Epigenetics, transcription and signalling

0144
TRANSCRIPTIONAL REGULATION OF SONIC HEDGEHOG EXPRESSION BY NF-xB

S. Fulda,' H. Kasperczyk,’K.M. Debatin,' S. Fulda'

"University Children's Hospital, ULM,; *UNiversity Children's Hospital, ULV,
Germany

Ligand-dependent hedgehog pathway activation has recently been
implicated in carcinogenesis and progression of human cancers. How-
ever, the mechanisms controlling Shh expression are poorly understood.
Here, we report for the first time that Shh is regulated by the transcrip-
tion factor NF-kB through direct and indirect mechanisms. Electro mobil-
ity shift assays revealed that NF-kB complexes comprising NF-«xB sub-
units pS0 and p65 specifically bind to putative NF-xB binding sites iden-
tified in the human Shh promotor region by computer-assisted analy-
sis. Furthermore, NF-xB activation by TNFa or p65 overexpression caus-
es increased Shh promoter activity. NF-kB-mediated transcriptional acti-
vation of Shh was mapped to a minimal NE-kB consensus site at posi-
tion +139 of the Shh promotor by deletion and mutation analysis. TNFa
also activates the Shh promotor via NF-kB but independent of the min-
imal NF-xB binding site. Moreover, NF-xB activation by TNFa results in
increased Shh mRNA and protein expression in pancreatic carcinoma
cells. Importantly, specific NF-«B inhibition by IkBa superrepressor also
blocks TNFa-induced Shh promotor activation and Shh expression. By
demonstrating that NE-kB regulates Shh expression, our findings have
important implications. Thus, NF-kB inhibition may provide a novel
strategy to target aberrant Shh activation in human cancers, which war-
rants further investigation.
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POST TRANSLATIONAL TAX MODIFICATIONS CONTROL CRITICAL CYTOPLASMIC AND
NUCLEAR STEPS OF NF-kB ACTIVATION: UBIQUITYLATED TAX ACTIVATES IKK ON A
CENTROSOME-ASSOCIATED IKK SIGNALOSOME AND SUMOYLATED TAX MEDIATES
THE FORMATION OF RELA-ENRICHED TAX NUCLEAR BODIES AND TRANSCRIPTIONAL
ACTIVATION

A. Bazarbachi,' Y . Kfoury,' R. Nasr," A. Favre-Bonvin,” M. El-Sabban,’
N. Renault,® M. Giron,® H. El Hajj," E. Chiari,” A.G. Mikati,"
O. Hermine,* A. Saib,’ H. De Thé,® C. Pique,

'American University of Beirut, BEIRUT, Lebanon; *Université Paris 5, PARIS,
France; "UNMR 7151 CNRS, PARIS, France; *“Necker Hospital, PARIS, France

Background. The Tax oncoprotein plays a crucial role in the prolifera-
tion and transformation of HTLV-I infected T lymphocytes through var-
ious mechanisms, including activation of the NF-xB pathway. Results. We
found that cytoplasmic ubiquitylation of Tax C-terminal lysines is crit-
ical for Tax binding to the IkB kinase complex and subsequent nuclear
translocation of Re[A. Conversely, we demonstrate that the same lysines
are sumoylated in the nucleus, an event required for the formation of
RelA/p300-enriched Tax nuclear bodies and full NF-xB transcriptional
activation. In contrast, Tax ubiquitylation and sumoylation are dispen-
sable for its activation of CREB-dependent genes. We further show that
ubiquitylated Tax is not associated with active cytosolic IKK subunits,
but binds endogenous IKK-0, 3,y and targets them to the centrosome.
K63-ubiquitylated Tax colocalizes at the centrosome with IKKy while
K48-ubiquitylated Tax is massively stabilized upon proteasome inhibi-
tion. Summary and Conclusions. Altogether, these results support a mod-
el in which K63-ubiquitylated Tax activates IKK in a centrosome-asso-
ciated signalosome, leading to the production of Tax-free active cytoplas-
mic IKK. Thus, ubiquitylation and sumoylation of the same residues of
Tax regulate two essential steps controlling NF-xB activation, demon-
strating how these post-translational modifications can cooperate to
promote Tax-induced transformation. These observations highlight an
unsuspected cellular and biochemical complexity in Tax-induced NF-xB
activation.
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ARSENIC TRIOXIDE INDUCES ACCUMULATION OF CYTOTOXIC LEVELS OF CERAMIDE IN
ACUTE PROMYELOCYTIC LEUKEMIA AND ADULT T-CELL LEUKEMIA/LYMPHOMA CELLS
THROUGH DE NOVO CERAMIDE SYNTHESIS AND INHIBITION OF GLUCOSYLCERAMIDE
SYNTHASE ACTIVITY

A. Bazarbachi,' G. Dbaibo,'Y . Kfoury,' N. Darwiche,' S. Panjarian,’
L. Kozhaya,' R. Nasr,' M. Abdallah,' O. Hermine,” M. El-Sabban,'
H. De Thé®

'American University of Beirut, BEIRUT, Lebanon; *Necker Hospital, PARIS,
France; *°UNR 7151 CNRS, PARIS, France

Background. Arsenic trioxide (As) is an effective treatment for acute
promyelocytic leukemia (APL) and potentially for HTLV-I associated
adult T cell leukemia/lymphoma (ATL). Many cytotoxic drugs induce
apoptosis through the generation and accumulation of the sphingolipid
breakdown product, ceramide, a coordinator of the cellular response to
stress. Aims. We investigated the contribution of ceramide to the mech-
anism of action of As in APL and ATL. Results. Treatment of APL and ATL
derived cells with clinically achievable concentration of As induced accu-
mulation of cytotoxic levels of ceramide. Arsenic effects on ceramide lev-
els in APL cells were more potent compared to all trans retinoic acid
(ATRA) effects. We also show that As downregulated neutral sphin-
gomyelinase activity and that, in contrast to ATRA, As-induced ceramide
accumulation was not due to induction of acidic sphingomyelinase, but
rather resulted from both de novo ceramide synthesis and inhibition of
glucosylceramide synthase activity. Interestingly, As effects on de novo
ceramide synthesis were similar in APL and ATL derived cells despite the
defective pathway in ATL cells. Summary and Conclusions. These results
indicate that As-induced ceramide accumulation may represent a gener-
al mediator of As effects, which paves the way for new therapeutic inter-
ventions that target the metabolic pathway of this important sphin-
golipid secondary messenger.
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INSULIN-LIKE GROWTH FACTOR I1: A NOVEL AUTOCRINE GROWTH FACTOR IN THEA
POPTOSIS, PROLIFERATION, AND MATURATION OF ERYTHROID PROGENITORS IN
UMBILICAL CORD BLOOD

T. Nagatomo,' K. Muta’

'Ehime prefectural Central Hospital, MATSUYAMA, *Kyushu University,
FUKUOKA, Japan

Human umbilical cord blood (CB) contains a higher proportion of ery-
throblasts compared with adult peripheral blood (PB). The increased
number of erythroid progenitor cells (EPCs) in CB could compensate for
intrauterine hypoxia. On the other hand, it remains unclear how the
abundant EPCs contribute to the fetal hematopoiesis by themselves. To
search the novel function of EPCs, CB-derived CD36" EPCs were sub-
jected to cDNA microarray. It revealed 124-fold higher levels of insulin-
like growth factor II (IGF-II) gene expression in CB-EPCs than those in
stimulated lymphocytes of adult PB. Then, the following experiments
were conducted to determine whether IGE-II exerts as an autocrine ery-
thropoietic factor, which suggests a novel function of EPCs. Methods/
Results. The real-time PCR verified that IGF-Il mRNA levels were high-
est in CB-EPCs of all other CB- or adult PB-fractionated cells studied.
When CB-EPCs were cultured with erythropoietin (EPO) in serum-free
medium, the addition of anti-IGF-II-antibody (Ab) reduced the number
of erythroid colonies. To reveal the role of IGF-II in erythropoiesis via
an autocrine mechanism erythroid colony-forming cells (ECFCs) were
purified from CB and adult PB for further analysis. In brief, CB samples
were obtained from normal full-term deliveries. Mononuclear cells
(MNCs) were separated by density gradient centrifugation. After deple-
tion of adherent cells, nonadherent cells were collected and negative
selection was performed using anti-CD3, CD11b, CD15, and CD45RA
antibodies and immunomagnetic beads. The remaining cells were cul-
tured with FCS, human AB serum, stem cell factor (SCF), interleukin-3
(IL-3), and EPO (day0). Day3 ECFCs were collected and incubated under
serum-free condition without IL-3. Day7 ECFCs were collected and used
in the following experiments. When CB- and adult PB-ECFCs were cul-
tured with IL-3, SCF and EPO, the mRNA levels of IGF-II and type 1 or
type 2 IGF receptor increased with the maturation of both ECFCs. The
increasing rate of ECFC maturation by IGF-II was higher in CB-ECFCs
than in adult PB-ECFCs. Immunocytochemistry demonstrated IGF-II
protein in the majority of CB-ECFCs. The addition of anti-IGF-II Ab, but
not anti-IGF-I Ab, reduced the number of ECFCs in the liquid culture
with EPO. Anti-IGF-II Ab effectively inhibited the proliferation, and
accelerated the apoptosis of ECECs, assessed by MTT and BrdU assays,
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and flow cytometry. The addition of anti-IGF-II Ab reduced the propor-
tion of glycophorin-A+ cells in ECFCs, which showed a larger in size
with a less nuclear condensation, indicating immature erythroid cells.
Summary. The microarray analysis and quantitative PCR demonstrated
the high expressions of IGF-Il mRNA in EPCs. The expression levels of
IGF-1I, type 1 or 2 IGF receptor in the mature erythroid cells were high-
er than those in the immature erythroid cells. We confirmed that IGE-II
is produced by EPCs by themselves, and has a crucial role in fetal ery-
thropoiesis by modulating the apoptosis, proliferation and maturation
in an autocrine fashion.

0148
BCL11B KNOCKDOWN LEADS TO APOPTOSIS OF MALIGNANT T-CELLS

K. Dittmann,' P. Grabarczyk,” K. Dittmann,’, G.K. Przybylski,®
M. Depke,” U. Vélker,” J. Bahr,” K. Assmus,’ B. Brocker,” R. Walther,?
C.A. Schmidt’

"Universitit Greifswald, GREIFSWALD, Germany; *University of Greifswald,
GREIFSWALD, Germany; *Insitute of Human Genetics, POZNAN, Poland

Background. The B-cell CLL/lymphoma 11B gene (BCL11B) encodes a
Krippel-like zinc finger protein which plays a crucial role in thy-
mopoiesis and has been associated with hematopoietic malignancies. A
tumor suppressor function of BCL11B has been hypothesized, but the
precise protein function has not yet been elucidated. Aims. To get more
insights in the biological function of BCL11B we analyzed the effects of
BCL11B knock down in Jurkat and HUT-78 T-cell lines, Raji B-cell line
and in normal T-lymphocytes. Methods. Upon BCL11B downregulation
using siRNA the DNA content was analyzed by propidium iodide incor-
poration assay, apoptosis was determined by Annexin V binding assay
and Caspase 3 activation was measured by FACS. The genes regulated
by Bcll1b were screened by comparing the expression profile of the siR-
NA and mock transfected T-cell lines using the Affymetrix microarray
Genome U133 Plus 2.0. and subsequently confirmed by quantitative
real-time PCR. Results. We demonstrated that the survival of human T-
cell leukemia and lymphoma cell lines depends critically on Bcl11b. Sup-
pression of Bcl11b by RNA interference selectively induced apoptosis in
transformed T-cells while normal mature T-cells remained unaffected.
The apoptosis was executed by simultaneous activation of death recep-
tor-mediated and intrinsic apoptotic pathways, most likely as a result of
TRAIL up-regulation and suppression of the Bcl-xL antiapoptotic protein.
Our data indicate an antiapoptotic function of Bcl11b. The resistance of
normal mature T-lymphocytes to Bcl11b suppression-induced apopto-
sis and restricted expression pattern make it an attractive therapeutic
target in T-cell malignancies. Summary and Conclusions. Our study pro-
vides for the first time clear evidence for Bcl11b being an anti-apoptot-
ic protein in T-cell malignancies. The resistance of normal mature T-
Iymphocytes to Bcl11b suppression-induced apoptosis and restricted
expression pattern make it an attractive therapeutic target in T-cell malig-
nancies.
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P19 (CDKN2D) PLAYS AN IMPORTANT ROLE IN THE ENDOMITOTIC ARREST LINKED TO
THE ACCELERATION OF THE MEGAKARYOCYTE MATURATION

D. Bluteau, R. Guiéze, L. Gendre, V. Cordette-Lagarde,
D. Baudry-Bluteau, R. Favier, N. Debili, W. Vainchenker, H. Raslova

Inserm U790, VILLEJUIFE, France

Ploidization, which appears during normal megakaryocyte differen-
tiation, is linked to a modification in gene expression profile. One of the
genes which transcription is positively regulated during ploidization, is
a cell cycle inhibitor, p19(CDKN2D). p19, p18, p16 and p15 are mem-
bers of INK4 family of cyclin dependent kinase (CDK) inhibitors that
function in G1 to block the activity of CDKs 4 and 6. Except the role of
p19 in cell cycle, this protein can regulate neuronal and macrophage dif-
ferentiation and has been found to be expressed in erythroid cells. p19
acts also as a protector against apoptotic cell death. In this work, for the
first time we have evidenced the role of p19 in megakaryopoiesis. Here
we demonstrated that the expression level of p19 in megakaryocyte lin-
eage is 10-fold higher than in the erythroid lineage. Moreover, the
expression of p19 increases not only during ploidization after sorting
the MKs according to their DNA content but also during MK differenti-
ation (in diploid CD34*CD41°CD42°, CD34°CD41°CD42* and
CD34 CD41°CD42" populations) both at the mRNA and protein level.
Transduction of CD34" cells at day 1 and 2 of culture by two different
shRNAs p19 leads to a moderate increase (31.7+5%) in mean ploidy lev-
el suggesting a role of p19 in the arrest of endomitosis as well as mito-
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sis during differentiation. Surprisingly, the repression of p19 induced a
decrease in MK differentiation. Indeed, the about 70% diminution in p19
expression leads to a 38.6%=17% decrease in CD41"*CD42"s" MKs.
This decrease was not linked to a differentiation blockage but to a delay
in differentiation. The number of proplatelet forming MKs was dimin-
ished when cells were transduced with shRNA p19. However, when
mature CD41"'CD42 " cells were analyzed, no difference in the number
of proplatelet forming MK cells was detected suggesting that p19 did not
play a direct role in platelet formation. Knowing that polyploidization
is linked to MK differentiation, we tried to dissect the role of p19 in the
arrest of endomitosis and in the regulation of MK maturation. To per-
form such experiments, polyploid MKs were transduced with shRNA
p19 and 72 hours later, 22.3+6.6% increase in mean ploidy level was
observed. However, when each ploidy class was analyzed separately, a
slight decrease in CD42 expression in polyploid MKs was observed sug-
gesting that these cells will accelerate their maturation once the cell
cycle is achieved. To confirm our results, CD34" cells were transduced
by a lentivirus encoding for p19 cDNA, a 59.7+6.8% decrease in mean
ploidy level was detected. Furthermore, in each ploidy class, an impor-
tant increase in CD41 and slight increase in CD42 expression is
observed. All together our results demonstrated that p19 has an impor-
tant role in the arrest of endomitosis allowing the acceleration of MK
maturation.
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THE LEUKEMOGENIC CALM/AF10 FUSION PROTEIN ALTERS THE LOCALIZATION OF THE
EPIGENETIC REPRESSOR IKAROS

A. Greif,' B. Tizazu,' A. Krause,' E. Kremmer,” S.K. Bohlander'
'GSF / LMU, MUNICH; *GSE MUNICH, Germany

The t(10;11)(p13;q14) translocation leads to the fusion of the CALM
and AF10 genes. This translocation can be found as the sole cytogenet-
ic abnormality in acute lymphoblastic leukemia, acute myeloid leukemia
and also in malignant lymphomas. The expression of CALM/AF10 in
primary murine bone marrow cells triggers the development of an
aggressive leukemia in a murine bone marrow transplantation model.
Here we show that AF10 interacts with the epigenetic repressor Ikaros
in yeast-two-hybrid assays. Interestingly, Ikaros is required for normal
development of lymphocytes and aberrant expression of Ikaros has been
found in leukemia. In a murine model, the expression of a dominant neg-
ative isoform of Ikaros causes leukemias and lymphomas. The Ikaros
interaction domain of AF10 was mapped to the leucine zipper domain
of AF10, which is required for malignant transformation by both the
CALM/AF10 and the MLL/AF10 fusion protein. The interaction
between AF10 and Ikaros was confirmed by GST-pulldown and co-
immunoprecipitation. In contrast to AF10, CALM/AF10 alters the
nuclear localization of Ikaros. The transcriptional repressor activity of
Ikaros is reduced by AF10. These results suggest that CALM/AF10 might
have a dominant negative effect on Ikaros, and thereby block differen-
tiation of the leukaemia propagating cell in CALM/AF10 positive
leukemias.

Figure 1. In vivo localization in co-transfected NIH 3T3 fibroblasts (Confocal
Laser Scan).
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BRAIN-EXPRESSED X-LINKED-2 (BEX2): EPIGENETIC REGULATION OF A POTENTIAL
MARKER FOR ACUTE MYELOID LEUKEMIA WITH MIXED LINEAGE LEUKEMIA
REARRANGEMENTS

H. Quentmeier, C. Fischer, ]. Reinhardt, M. Zaborski, H.G. Drexler
DSMZ, BRAUNSCHWEIG, Germany
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In epigenetically regulated genes, methyl-CpG recognizing proteins
like MeCP2 may bind to methylated CpG-rich areas and contribute to
silencing of these genes by recruitment of histone deacetylases (HDAC)
and histone methyltransferases. Previously, we identified BEX2 as can-
didate gene for the diagnosis of acute myeloid leukemia (AML) with
mixed lineage leukemia translocations (MLLmu), similarly as extensive-
ly described for HOX gene expression in MLLmu acute lymphoblastic
leukemia. Human brain expressed X-linked (BEX) is a novel gene fami-
ly consisting of at least six family members. Human BEX1 and BEX2 are
highly expressed in various brain-derived tissues, show diverse expres-
sion patterns in peripheral tissues like the liver or pancreas, but are not
expressed in hematopoietic tissues like spleen, thymus, lymph node or
peripheral blood lymphocytes. We show here that a strict correlation
exists between the methylation status of the BEX2 5" CpG-rich area and
expression of BEX2 mRNA: BEX2-negative MLL wild-type (MLLwt) cell
lines showed hypermethylation, BEX2-positive MLL mutant (MLLmu)
cell lines showed hypomethylation of this specific CpG-rich area. Sup-
porting the view that the expression of BEX2 is epigenetically regulat-
ed, we found that treatment of MLLwt cell lines with the demethylat-
ing agent Aza-2’deoxycytidine (Aza) induced BEX2 expression in
MLLwt cell lines. Furthermore, treatment of MLLwt cell lines with the
HDAC inhibitor trichostatin provoked upregulation of BEX2 mRNA in
these cells, alone and in combination with the demethylating agent Aza.
Chromatin immunoprecipitation assays confirmed the specific binding
of acetylated histone H3 to the BEX2 5region in BEX2-positive, but not
in BEX2-negative cells. Methylated CpG-rich areas may not only silence
genes by recruitment of HDAC and histone methyltransferases, but also
by preventing binding of specific transcription factors to their DNA tar-
get regions. The CpG-rich area in the 5region of BEX2 contains an
ARNT-1 binding site. Stimulation of cells with 3-methylcholantrene (3-
MC) leads to binding of the receptor AhR to ARNT-1, translocation of
the AhR/ARNT-1 complex from the cytoplasm into the nucleus, and
induction of ARNT-1 target genes like CYP1A1. A clearly positive effect
of 3-MC on BEX2 expression was detectable only, if MLLwt cells were
preincubated with Aza. These data suggest that BEX2 negativity in
MLLwt cell lines is the consequence of CpG hypermethylation, recruit-
ment of HDAC and prevention of ARNT-1 binding to its cognate bind-
ing site.
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DOWN REGULATION OF DLX3 EXPRESSION IN MLL/AF4 CHILDHOOD LYMPHOBLASTIC
LEUKEMIAS 1S MEDIATED BY PROMOTER REGION HYPERMETHYLATION

M. Campo Dell'Orto,' B. Banelli,* E. Giarin,' B. Accordi,' L. Trentin,’
M. Romani,” G. Te Kronnie,' G. Basso'

'University of Padua, PADUA; *Laboratory of Experimental Oncology C,
GENOA, Italy

Background. Chromosomal translocations that inactivate or create new
fusion genes are a common hallmark of acute lymphoblastic leukemia
(ALL) and may serve as diagnostic and prognostic markers in subtypes
of ALL. Aberrant methylation of clustered cytosine-guanosine motifs
(CpQ), especially in CpG islands located in gene promoter regions, is an
early and essential step in tumour development and methylation has
been proved to be a mechanism of gene silencing as common as the dis-
ruption of tumour-suppressor genes by mutation or deletion. Moreover,
DNA hypermethylation and transcriptional silencing of genes involved
in tumor invasiveness, cell growth and apoptosis, may also influence
recurrence after treatment and overall survival. Inactivation of cancer-
related genes by DNA methylation is a frequent event also in paediatric
and adult ALL and, by looking at differences in the methylation pattern
of multiple genes, specific risk groups among patients have been iden-
tified. The DLX genes implicated in haematopoiesis and in a number of
other processes with highly dynamic spatio-temporal expression pat-
terns and well-defined CpG islands in their promoter regions, are attrac-
tive targets for methylation studies in leukemia subtypes. In particular,
the down-regulation of DLX2, 3 and 4 had been described in a group of
paediatric B-ALL characterized by the t(4;11)(MLL-AF4) chromosomal
rearrangement and, in several cancer cell lines, is directly connected to
an increased resistance to apoptosis. The presence of extended CpG
islands at the 5’ end of DLX2, 3 and 4 genes, their possible role in resist-
ance to apoptosis, and the recent finding of DLX5 promoter methyla-
tion as one of the epigenetic markers of chronic lymphoblastic leukemia,
prompted us to study the methylation and gene expression pattern of
DLX2, 3 and 4 in specific paediatric ALL subtypes. Aims. Our main pur-
pose was to understand if, in pediatric leukemias, the methylation of
DLX2, 3 and 4 genes could have a functional role in their gene and pro-
tein expression and if differential methylation patterns were able to dis-



tinguish between genotypic B-cell leukemia subgroups with different
responses to chemotherapy. Methods. Methylation Specific PCR, RQ-
PCR, 5’-Aza-2'dC treatment, Western Blot. Results. Analysis of methy-
lation and gene expression patterns of DLX3 in 64 specimens of B-line-
age ALL revealed that DLX3 presents aberrant methylation in paediatric
B-ALL patients. in vitro experiments with 5’-Aza-2’dC on leukemia cell
lines, confirmed by western blot analysis, indicated that the methylation
of DLX3 CpG islands has a functional role and interferes with DLX3
gene and DLX3 protein expression in B-ALL cells. To validate this data
we studied two groups of patients with the two better known paediatric
chromosomal rearrangements: MLL-AF4 and TEL-AML1 respectively.
Hypermethilation of DLX3 significantly reduces its expression in
MLL/AF4 rearranged leukemias while methylation is almost absent in
TEL-AMLI positive ALL specimens. Conclusions. Our results show for the
first time the aberrant methylation of DLX3 gene and its functional inac-
tivation role in the specific cohort of paediatric B-ALL with the MLL-AF4
chromosomal aberration. This finding proposes DLX3 as a new epige-
netic candidate marker involved in leukemiogenesis of this high-risk
acute lymphoblastic leukemia.
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LBH589, A NOVEL DEACETYLASE INHIBITOR (DACI), IN THE TREATMENT OF CUTANEOUS
T-CELL LYMPHOMA (CTCL): CHANGES IN TUMOR GENE EXPRESSION PROFILES RELATED
TO CLINICAL RESPONSE AFTER THERAPY

Y. Pan,' H.M. Prince,' . George,” R W. Johnstone,' L. Ellis,'
C. McCormack,' G.K. Smyth,* R. Williams-Truax,” P. Atadja,’
D. Butterfoss,” M. Dugan,” K. Culverd

"Peter MacCallum Cancer Centre, EAST MELBOURNE, Australia; 2Duke
University, DURHAM, USA; *Walter and Eliza Hall Institute, MELBOURNE,
Australia; *Novartis Institutes for Biomedical Res, CAMBRIDGE, United States
of America, >’Novartis Pharmaceuticals, EAST HANOVER, USA

Background. In preclinical and Phase I studies, deacetylase inhibitors
(DACIs) have shown promise in the treatment of hematological malig-
nancies, in particular cutaneous T-cell lymphoma (CTCL); however, the
target genes affected by DACIs remain unknown. LBH589, a novel
DACI, is currently undergoing clinical trials for the treatment of CTCL.
Aims. To determine the maximum tolerated dose (IMTD) and dose-lim-
iting toxicity (DLT) of oral LBH589 in patients with CTCL, and to char-
acterize the biologic activity of oral LBH589 when administered to this
patient population. Methods. This is an ongoing Phase I study of LBH589
in patients with advanced-stage CTCL. Patients were entered into either
an oral DLT regimen of 30 mg three-times weekly (M, W, F; n=1), or an
MTD regimen of 20 mg three-times weekly (M, W, F; n=9). Treatment
was discontinued in the event of disease progression or unacceptable
toxicity. Gene expression profiling using Affymetrix U133A plus 2.0
GeneChip¢ with 54,675 probe sets was carried out in 3-mm punch biop-
sies of CTCL skin lesions taken from patients 0, 4, 8, and 24 hours after
LBH589 administration. F-statistics were used to adjust for differences
between the subjects, allowing for the prioritization of genes that
responded consistently over time to LBH589. Assessment of hyperacety-
lation of histone H3 as a biological marker of LBH589 activity in patient
samples was conducted by immunohistochemistry and assessment of
blood mononuclear cells. Results. All 10 patients were evaluable for
response: 2 achieved a complete response (CR), 4 achieved a partial
response (PR), and 2 had stable disease (SD) (RR = 6/10; 60%). Median
duration of treatment was 4 weeks in the DLT arm and 23 weeks in the
MTD arm. Duration of response was 178.5 days for both arms. One
patient in the DLT arm experienced grade 4 diarrhea (n=1). Patients in
the MTD arm experienced grade 3 diarrhea (n=1), grade 3 neutropenia
(n=3), and grade 3 thrombocytopenia (n=1). Microarray data from 6
patients demonstrated that within individual patient tumors, alterations
in gene expression were observed at all time points in the first 24 hours
post-treatment. Global changes in gene expression patterns were also
observed when all patients and all time points were investigated. The fol-
lowing were major findings following LBH589 treatment: there were
rapid changes in gene expression; more genes were repressed than were
activated; gene expression changes were observed in both responders
and non-responders. gRT-PCR confirmed array analysis. Hyperacetyla-
tion levels were observed up to 72 hours following LBH589 administra-
tion. Conclusions. LBH589 induces CR in patients with CTCL. Ongoing
disease regression is apparent weeks after discontinuation of therapy.
CTCL provides a unique scenario in which the effect of a drug on genes
can be observed over time using microarray analysis. Treatment with
LBHS589 results in the differential expression of numerous genes, which
may help elucidate the biologic activity of LBH589 in the CTCL patient

population.
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WNT PATHWAY MUTATIONS IN ACUTE LEUKEMIA PATIENTS

M. Sayitoglu, O. Hatirnaz, E Atalar, Y. Erbilgin, U. Ozbek
Istanbul University, ISTANBUL, Turkey

Aims. WNT signaling pathway proteins function as haematopoietic
growth factors and regulate proliferation in normal T-cell and B-cell
development. Not much is known about activation of this pathway, its
ligands and receptors in leukaemia pathogenesis. Genetic alterations in
WNT pathway associate with different types of cancers as well as acute
leukemias. Here we determined B-catenin expression levels and muta-
tional alterations in the B-catenin, AXIN1 and APC genes in acute
leukemia patients. Patients and Method; Peripheral blood and/or bone
marrow samples were taken at diagnosis. B-catenin mRNA levels were
determined by quantitative real time PCR (QRT-PCR). Acute lym-
phoblastic (n=126) and myeloblastic leukemia patients (n=30) showed
~4 fold increased B-catenin mRNA levels. Using denaturing high-per-
formance liquid chromatography (DHPLC) analysis and DNA sequenc-
ing, acute lymphoblastic leukemia and acute myeloblastic leukemia
patients were screened for inactivating WNT pathway mutations.
Sequence variations of AXIN1 (exons 1-5, APC, MKK, GSK3 B and B-
catenin binding domains) and APC (exon 15, AXIN and B-catenin bind-
ing domains) were determined. Results and Conclusion; These varia-
tions were found to be 35% for AXIN1 (exons 1-5) and 50% for APC
(exon 15) in ALL patients and 19% for AXINT and 54% for APC genes.
There was no B-catenin (exon 3) mutation in AML patients, and one
ALL patient have this mutation. Cytoplasmic B-catenin accumulation
frequently occurs in leukemia. According to our findings B-catenin muta-
tions are rare in leukemia samples. Our preliminary results also support
that, abnormal B-catenin accumulation via ligand-independent manner
in acute leukemias seem to closely associated with AXIN1 and APC
mutations.
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WNT5A GENE EXPRESSION AND PROMOTER METHYLATION IN ACUTE LEUKEMIA
PATIENTS

O. Hatirnaz, M. Sayitoglu, E Atalar, Y. Erbilgin, U. Ozbek
Istanbul University, ISTANBUL, Turkey

WNTSA which is a member of WNT family, functions as a tumor
suppressor gene in haematopoietic tissue. It promotes intracellular Ca**
release and activation of protein kinase C. WNTS5A was found to be
over-expressed in various cancer types, where as acute lymphoblastic
(ALL) and acute myleoblastic (AML) leukemia patients showed loss of
WNTS5A gene expression. Previous results indicated that WNTS5A/Ca*™
dependent pathway suppresses cyclin D1 expression and WNT5A null
mice develop B-cell lymphoma and chronic myeloid leukemia. We deter-
mined WNT5A and its downstream targets c-MYC and cyclin D1
expression levels in acute leukemia patient. Bone marrow and/or periph-
eral blood samples were obtained from ALL (n=126) and AML (n=34),
at the time of diagnosis. Also normal bone marrow (n=6), normal periph-
eral blood (n=10) and CD19" cells samples were used as controls. The
relative expression levels of WNT5A, c-MYC and cyclin D1 genes were
detected by quantitative-real time PCR (QRT-PCR). Methylation status
of WNTSA promoter is determined by methylation specific PCR (MSP).
Our results indicated that the mRNA levels of WNT5A and cyclin-D1
were decreased, but level of c-MYC was increased. This confirms the
finding that c-MYC expression is independent of WNTSA presence, but
cyclin-D1 is WNTSA dependent. To investigate the decrease in WNTSA
mRNA expression levels, we performed MS-PCR and found hyperme-
thylation of WNTS5A promoter in 86% of ALL's and 85,7 % of AML’s.
Loss of WNTSA gene dosage was observed in several primary tumors
depending on the homozygous deletions of WNTS5A, RNA or promot-
er silencing. Here we determined decreased WNTSA expression depend-
ing on the WNTS5A promoter hypermethylation in ALL and AML
patients.
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ONCOGENETIC FUNCTION OF KTS' ISOFORM OF WT1 IN ACUTE AND CHRONIC
LEUKEMIAS

D. Cilloni, I. Defilippi, S. Carturan, E Messa, V. Rosso, E Arruga,R.
Catalano, C. Bittoto, C. Boveri, E. Messa, P. Nicoli, E. Bracco, G. Saglio

University of Turin, TURIN, Italy

Background. The Wilms’ tumour gene (WT1) is overexpressed in a
variety of hematological malignancies including acute and chronic
leukemias, myeloproliferative disorders and myelodysplastic syndromes
and nowadays it is considered a sort of universal marker of leukaemia.
WTT1 was originally identified as responsible for the kidney tumour of
Wilms and described as a tumour suppressor gene but, in the setting of
leukaemia, it seems to function as an oncogene. WT1 has different iso-
forms. In particular, KTS® and KTS are 2 isoforms derived from alterna-
tive spicing of exon 9. In normal cells the two isoforms are approxi-
mately equally represented. Aims. the aim of the study was to analyze
the different function and distribution of the two isoforms. Methods.
After informed consent, 132 BM samples were collected from 86 AML
and 46 CML patients at diagnosis and 20 samples from healthy sub-
jects. 62 patients were also evaluated during follow-up. WTS* and KTS
isoforms were quantified by capillary electrophoresis The relative
amount of two isoforms was calculated by measuring the picks area of
electropherogram . NTH3T3 and 293T cell lines were transfected with
WT1 KTS' or WT1 KTS plasmids. WT1 protein was studied by West-
ern blot and immunofluorescence in BM cells and transfected cell lines.
Downstream genes transcriptionally activated by WT1 such as Spred-2
and E-Cadherin were evaluated by Real Time PCR. Results. We demon-
strated that AML and CML patients have an unbalanced KTS*/KTS" ratio
with a significant increase of KTS" isoform as compared to KTS". The
ratio observed ranges from 1.6 to 6.1 in AML from 1.6 to 9.5 in CML.
In 10% of the patients we observed a complete disappearance of the
KTS- isoform . Western blot and immunofluorescence carried out in BM
cells and transfected cell lines allow to establish that the KTS+ isoform
is mainly localized in the cytoplasm and KTS" isoform is mainly nuclear
localized. In BM cells carrying the isoform KTS* or in cells transfected
with KTS" isoform we observed the lack of transcription of downstream
genes such as Spredl or E-cadherin. In addition, in patients who
achieved a complete remission after chemotherapy, WI1 KTS/KTS
ratio returned within the normal range and Spred1 and E-cadherin tran-
script and protein were significantly upregulated. Finally, cells transfect-
ed with KTS" isoform presented morphology changes, altered adhesion
properties and increased proliferation as compared to KTS- transfected
cells. Conclusions. This study demonstrates that in leukemic cells there
is a disruption of the normal transcription activity of WT1 and this is
mainly due to the unbalanced ratio between the two isoforms KTS* and
KTS with different localization and function. This alteration results in
a defective transcriptional activity of WT1 which can probably play an
oncogenic role in leukemic cells.
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ANKHD1 PROTECTS LEUKEMIA CELLS FROM APOPTOSIS AND BINDS TO SIVA,A
PROAPOPTOTIC PROTEIN

FT Traina, PR.M. Lima, EE. Costa, S.T.O. Saad
State University of Campinas, CAVMPINAS, Brazil

Background. Ankyrin-repeat-containing proteins regulate multiple cel-
lular functions including transcription, cell-cycle, cell survival and par-
ticipate in protein'protein interactions via their repeat motifs. Ankyrin
Repeat and KH Domain Containing 1, ANKHD1, has been recently
described, in humans, as a cytoplasmic protein overexpressed in prostate
cancer cell line and in leukemia cells compared to normal hematopoiet-
ic cells. Its homologous protein, MASK, was described in Drosophila
melanogaster as an essential protein for differentiation, proliferation and
cell survival. However, the role of ANKHD1 in leukemia cells has not
been fully elucidated. Aims. The aim of this study was to identify new
proteins associated with ANKHD1 and the role of ANKHD1 in the
apoptotic process of leukemia cells. Methods. In order to identify possi-
ble targets of the ANKHD1 protein, we performed a yeast two-hybrid
screen using ANKHD1 protein (amino acids 1130-1243) in pGBKT7 vec-
tor, as the bait, and a Matchmaker pACT2-cDNA library from normal
human bone marrow (Clontech), as the prey. The protein interaction
detected was confirmed using the yeast two-hybrid assay, through co-
transfections of AH109 yeast with the ANKHD1-pGBKT7 bait and the
new candidate for protein interaction identified in pGADT7 vector. Post-
transcriptional ANKHD1 gene silencing was done using small interfer-
ing RNA, SMARTpool siRNA duplexes (Dharmacon), at a concentration
of 400 nM. Transient transfections of Jurkat cells were performed by
electroporation in a Bio-Rad Gene Pulser II (300V, 975 microfarads).
Cells were cultured for 48 h after transfections and then submitted to
Western blotting and apoptosis analysis. Apoptotic cell death was eval-
uated using Annexin V-FITC/PI staining and FACS analysis. Results. The
yeast two-hybrid screening identified the new protein interaction
between ANKHD1 and SIVA. Co-transfections of AH109 with pGBKT7-
ANKHD!1 and different SIVA-pGADT7 constructs (SIVA1, SIVA2, SIVA
C-terminal, SIVA N-terminal, SIVA Dead Domain) confirmed the asso-
ciation between ANKHD1/SIVA1 and ANKHD1/SIVA2, and the need
for both the N-terminal and C-terminal regions of SIVA for the interac-
tion with ANKHD1. Western blotting confirmed that ANKHD1 expres-
sion was reduced by 80% in the Jurkat cells transfected with ANKHD1
siRNA compared with controls cells (electroporated cells). Treatment
of Jurkat cells with the ANKHD1 siRNA resulted in increased apopto-
sis (27 % of apoptotic cells) compared with control cells (14% of apop-
totic cells). Conclusions. The association between ANKHD1 and SIVA
isoforms suggests that ANKHD1 participates in the apoptotic signaling
in leukemia cells, since we know that SIVA1 and SIVA2 are overex-
pressed in acute lymphoblast leukemia cell lines and induce apoptosis
in Jurkat cells. The increased apoptotic rate after posttranscriptional
ANKHD1 gene silencing indicates an anti-apoptotic function of
ANKHDL1 in Jurkat cells. In conclusion, ANKHD1 protects leukemia
cells from apoptosis and binds to SIVA, possibly inhibiting the proapop-
totic function of SIVA. These results indicate that ANKHD1 is associat-
ed with the abnormal phenotype of leukemia cells; the identification of
new disease-specific targets for acute leukemia immunotherapy expands
treatment options and increases our chances of successfully treating this
heterogeneous disease and lowering the unacceptably high mortality
rate.
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PLASMA PROTEOMIC PROFILES MAY PREDICT EARLY ACUTE GRAFT-VS.-HOST DISEASE
FOLLOWING REDUCED INTENSITY CONDITIONING ALLOGENEIC HLA-IDENTICAL SIBLING
TRANSPLANTATION

M. Mohty," M. Mohty,” A. Goncalves,” E. Esterni,” Y. Toiron,”
B. Gaugler,” C. Faucher,” J. EI-Cheikh,” S. Furst,” ].A. Gastaut,’ P. Viens,’
D. Olive,” C. Chabannon,” ].P. Borg,’ D. Blaise’

'Imperial College, LONDON, United Kingdom, “Institut Paoli-Calmettes,
MARSEILLES, France

Background. Modern approaches to predict the occurrence/severity of
aGVHD are needed. Aims. This study aimed to identify a plasma protein
signature correlating with occurrence of early aGVHD. Methods. We per-
formed Surface-Enhanced Laser Desorption/Ionization time (SELDI) of
flight mass spectrometry profiling of plasma from 88 pts who received
RIC allo-SCT from HLA-identical siblings. Results. Median age of pts
was 51 (range, 18-70) y. 41 pts (47 %) had a myeloid malignancy, where-
as 30 (34%) had a lymphoid malignancy. 17 pts (19%) were treated for
metastatic non-hematological malignancies. The RIC regimen included
fludarabine, busulfan and ATG in 53 pts (60%) and low dose irradiation
in 35 pts (40%). With a median FU of 400 (range, 127-829) d, 20 pts
(23%) had early (prior to day 35 after allo-SCT) grade 2-4 acute GVHD
(12 grade 2 and 8 grade 3-4). Denatured plasma samples (collected at a
median of 28 d.) were incubated with H50 and CM10 ProteinChip arrays
and subjected to SELDI analysis. Pts population was divided into a train-
ing (n=59) and a validation set (n=29). In the training set, 36 protein
peaks were differentially expressed according to early aGVHD occur-
rence. By combining partial least squares and logistic regression meth-
ods, we built a multiprotein model that correctly predicted outcome in
96% of pts (14/14 patients with early aGVHD; specificity, 96%). The
observed correct prediction rate in the validation set was 69% with a
sensitivity of 67%, and a specificity of 70%. While negative predictive
value of the model was only 36 %, predictive positive value was estimat-
ed to 89% in the validation set. The performances of the model remained
very similar after iterative (500 times) random resampling (correct pre-
diction rate: 74%, median sensitivity: 48%, median specificity: valida-
tion set: 83%). Univariate and multivariate analyses of known risk fac-
tors (demographic features, diagnoses and transplant procedures) for
early grade 2-4 aGVHD did not show any statistically significant differ-
ence between the group of 20 patients who had early grade 2-4 aGVHD
as compared to the remaining patients, and suggested that the multipro-
tein index is likely to be the only independent prognostic parameter.
Major components of this multiprotein index are currently being char-
acterized and will be presented. Conclusions. Obviously, larger prospec-
tive studies are still needed, but our results already suggest that pro-
teomic analysis of plasma will prove increasingly important in the ear-
ly and clinical diagnosis of aGVHD.
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PROTEOME PROFILING IDENTIFIES APOLIPOPROTEIN A1 AS A SERUM MARKER
CORRELATED TO JAK2 V617F BURDEN IN POLYCYTHEMIA VERA AT DIAGNOSIS

P. Mossuz," A. Bouamrani,” S. Brugiere,” M. Arlotto,” S. Hermouet,*
E. Lippert,” E Laporte,' E Girodon,°I. Dobo,” V. Praloran,5 J. Garin,®
J.Y. Cahn,' E Berger'

'CHU Grenoble, GRENOBLE; INSERM U318, GRENOBLE; *CEA, UNIT-
M 201, GRENOBLE; “CHU Nantes, NANTES; *CHU Bordeaux, BOR-
DEAUX; ‘CHU Dijon, DIJON; "CHU Angers, ANGERS, France

Background. Polycythemia Vera (PV) is a myeloproliferative disorder
(MPD) originating from a multipotent haematopoietic progenitor cell.
The great majority of PV are characterized by a recurrent acquired gain-
of-function mutation of the JAK2 protein JAK2-V617F). Modifications of
JAK2-V617F burden are associated with changes of PV phenotype and
probably impact on the risk of complications. However, we don’t know
whether if the proportion of JAK2-V617F allele modifies certain serum
proteins. Aims. The purpose of our study was to generate serum pro-
teome profiles of PV patients to discover and identify novel serum pro-
tein correlated with the levels of granulocyte JAK2-V617E Methods. PV
serums were collected in a multicenter study and were randomly affect-
ed in two independent learning and validation sets. Proteome profiles
were generated by SELDI-TOF mass spectrometry. JAK2 V617F status
was determined by quantitative-PCR analysis of purified granulocytes.
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Results. Unsupervised clustering analysis of the learning set showed that
PV patients could be separated in two major subgroups tending to be dif-
ferent with respect to the mean percentage of mutated JAK2 (p=0.09), the
number of PRV-1 transcripts (¢=0.08) and Ht (»=0.09). Comparative analy-
sis of proteome profiles found significant ditference (p<0.05) for 27 pro-
tein or peptide masses (characterized by their m/z ratio) between these
two subgroups. To validate the association of these proteins with JAK2-
V617F levels, we applied the 27 markers to the validation set. Two sub-
groups with significantly different mean percentage of JAK2 V617F
(=0.04) were thus isolated. The two groups also differed by their num-
ber of PRV-1 transcripts (p=0.02), their hematocrit level (»=0.01) and their
platelet number (p=0.05). Among the 27 protein markers, we selected a
28kDa m/z marker (p28) that retained the highest discriminative value
between PV subgroups in each of the two independent sets; p28 expres-
sion being the highest for PV patients with more than 75% of mutated
alleles. Separate fragmentation analysis in tandem mass spectrometer
(nano-LC-MS/MS) of amino-acid sequence of 10 proteolytic peptides
unambiguously identified Apolipoprotein Al (Apo-Al) as the 28kDa m/z
marker. Immuno-assay on an automated random immuno-analyser con-
firmed the correlation between serum Apo-Al concentrations and JAK2-
V617F percentages, and showed that serum Apo-Al assay allowed the
specific discrimination of PV patients with more than 75% of mutated
alleles. Conclusions. Our results showed that serum proteome profiles of
PV patients are influenced by JAK2 V617F burden. In particular we
showed that Apolipoprotein Al is a serum biomarker correlated to the
percentage of JAK2-V617F in granulocytes. These results suggest that
serum Apolipoprotein Alassay should provided useful information for

identification of PV with high levels of mutated JAK2.
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GRAFT VERSUS HOST DISEASE AND OTHER COMPLICATIONS CAN BE DEPICTED BY
SPECIFIC PROTEOMIC PATTERNS AFTER ALLOGENEIC HEMATOPOIETIC STEM CELL
TRANSPLANTATION
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Background. Allogeneic hematopoietic stem cell transplantation (allo-
HSCT) is a curative treatment for many hematologic malignancies or
hematopoietic dysfunction syndromes, but the application is still limit-
ed due to major complications, such as severe graft versus host disease
(GvHD) and infectious complications. Diagnosis GVHD is based on clin-
ical features and biopsies, a non invasive, unbiased laboratory test does
not exist. Results. Here we describe the blinded evaluation of a proteom-
ic pattern useful for early diagnosis of acute GVHD, evaluated on 902
samples collected from 168 patients undergoing allo-HSCT at 5 differ-
ent transplant centers. The majority of the patients included were trans-
planted for hematological malignancies (n=158), 10 for hematopoietic
failure syndromes (sAA, n=6; PNH n=1; OMF, n=3). Forty-five patients
were treated with dose-reduced conditioning regimens; GvHD-prophy-
laxis consisted of antibodies plus Cyclosporin (CsA) plus Metotrexat
(MTX) or mycophenolic acid (IMMF), respectively. Most patients were
transplanted from matched unrelated donors (MUD, n=100), while 63
received stem cells from matched related (MRD, SIB, 1 syngeneic), 3
from haplo-identical, and 2 from mismatched donors. Using capillary
electrophoresis coupled online with mass spectrometry (CE-MS), 170
potentially aGvHD-specific polypeptides were identified in a training set
of 18 urine samples trom 10 allo-HSCT patients with aGvHD (> grade
II) and samples (n=50) of 23 patients without aGvHD. The application
of the aGvHD specific pattern and calculated model allowed correct clas-
sification of blinded and prospectively collected urine samples with high
accuracy: The model enabled the diagnosis of aGvHD > grade Il with a
sensitivity of more than 83% [95% CI73.1 to 87.9]). High resolution pro-
teome analysis with diagnostic peptide patterns may help to identify
patients at risk of severe aGvHD development prior to clinical features
(mean: 7 days, range: 1 to 13 days prior to clinical symptoms) in an unbi-
ased laboratory based screening assay. Other patterns (bacterial infec-
tion/septicaemia, CMV and EBV reactivation and infection) will be
shown. Application of proteomic based patterns may lead to the estab-
lishment of a diagnostic tool suitable for pre-emptive therapy of aGvHD
based on proteomic patterns.
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MOLECULAR STUDY OF PORTUGUESE PATIENTS WITH CLINICAL DIAGNOSIS OF
SHWACHMAN-DIAMOND SYNDROME
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Shwachman-Diamond syndrome (SDS; MIM# 260400) is a rare auto-
somal recessive disorder characterized by the association of exocrine
pancreatic and bone marrow dysfunction. Other systemic findings
(skeletal, liver and psychomotor) or problems secondary to bone mar-
row dysfunction may also be detected. Intermittent or persistent neu-
tropenia is the most common haematological finding, but anaemia and
thrombocytopenia are present in approximately 40% of the patients.
The SDS locus was mapped to chromosome 7q11 where disease-asso-
ciated mutations were later reported in the Shwachman-Bodian-Dia-
mond syndrome gene (SBDS; MIM# 607444). The present report sum-
marises the molecular analysis of 14 Portuguese patients with suspect-
ed diagnosis of SDS. Direct sequencing of all coding regions of the SBDS
gene, including exon-intron boundaries, was conducted in all cases.
Additional molecular studies including long-range PCR and cDNA analy-
sis were performed to clarify the involvement of a refractory mutation
in a case where only a heterozygous mutation had been detected by
direct sequencing. Four patients were found to be compound heterozy-
gous for the common ¢.181_184TA>CT and ¢.258+2T>C mutations.
One of the patients was a compound heterozygote for the ¢.258+2T>C
mutation and a previously unreported genomic deletion
(c.258+374_459+250del). This novel mutation, predictably giving rise to
an internally deleted polypeptide (p.lle87_GIn153del), appears to have
arisen from an excision event mediated by AluSx elements present in
introns 2 and 3 of SBDS gene. In the remaining nine patients no patho-
genic mutations were found. Eight previously reported polymorphisms
were also detected in the course of this study (c.129-
162TTGGGGGTAAGAAAdelinsGGGGGCGGGGG, ¢.129-71G>A,
c.141C>T, c.201A>G, ¢.258+54T>G, c.459+92A>G, c.635T>G and
c.651C>T). The previously reported mutations ¢.181_184TA>CT and
€.258+2T>C, arising from gene conversion events, are the most frequent
mutations associated with SDS in this group of patients. The detection
of a large genomic deletion encompassing exon 3 illustrates the impor-
tance of screening for gross rearrangements, especially in patients where
a single mutation is detected by routine methods. The considerable
number of patients in which no mutations were found, may be
explained by variations in intronic or regulatory regions that were not
screened, the involvement of other genes acting in a common pathway,
or broad selection criteria permitting inclusion of misdiagnosed patients.
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METHYLATION PROFILE IN PATIENTS WITH CHRONIC MYELOGENOUS LEUKEMIA

D. Marinitch," N.D. Volcovets,' D.G. Tsvirko,' Y.L. Buryanov,’
T.V. Shevtchuk,* O.V. Dyachenko’

'Byelorussian Hematology Center, MINSK, Rebublic of Belarus; *Institute of
Bioorganic Chemistry, PUSHTCHINO, Russian Federation

Epigenetic (nonmutational) changes in the promoter region of multi-
ple genes are very important in leukemia triggering and development
including chronic myeloid leukemia (CML). To further characterize this
event, the methylation status of the 5'-promoter region of multidrug-
resistance (MDR-1) gene and calcitonin (CT) gene in CML patients was
investigated. Totally 26 DNA samples obtained from mononuclear cells
of peripheral blood and bone marrow of 18 CML patients were inves-
tigated. Ten patients were in chronic phase of the disease, 5 - in accel-
erated stage and 3 - in blast crisis. As a control we used genomic DNA
obtained from 10 healthy donors. We applied methyl-dependent poly-
merase chain reaction (PCR) method, investigating the intensity of CpG-
sites methylation of both genes in the 5'-promoter area. The methylsen-
sitive (Hpall) and methyl insensitive (Mspl) restriction endonucleases
were used for the digestion of DNA-samples. The products of the PCR
were scanned directly in agarose gel. According to the data of the exper-
iments, the intensity of the MDR-1 gene methylation progressively
decreased from stage to stage of CML. Conversely, the methylation lev-
el of 5’-CT-gene became higher. The CT/MDR-1 optical density ratio
was used for the semiquantitative analysis. We revealed a sustained
increase of this index during the disease progression. The mean donor
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(normal volunteers) index was 0.44+0.14, whereas the similar figures in
CML were 0.82+0.21 in chronic phase; 1.35+0.17 in accelerated phase
and 2.19+0.4 in blast crisis. It is interesting to notice, that this index was
higher in patients (in chronic phase), who received imatinib, compare to
those, who was under conventional (hydrea) therapy. It is well known,
that DNA-methylation often reversely correlates with gene expression.
Thus, the revealed hypomethylation state of 5'-region of the MDR-1
gene suggests that the progression of CML is likely accompanied by
acquisition of multidrug-resistance phenotype. CT-gene hypermethyla-
tion, as it was stated earlier, strongly correlates with the loss of expres-
sion of tumor suppressor genes. Both components are crucial in the ill-
ness progression. These findings might be useful in the disease monitor-
ing and also serve as a marker of treatment efficacy in CML.
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IDENTIFICATION OF NEW PROTEINS INVOLVED IN THE PATHOGENESIS OF THE
ANTIPHOSPHOLIPID SYNDROME BY PROTEOMIC ANALYSIS: EFFECTS OF IN VIVO
STATINS TREATMENT

C. Lopez-Pedrera,' M.J. Cuadrado,” V.H. Hernandez,' M.A. Khamash-
ta,” P. Buendia,' M.A. Aguirre,' N. Barbarroja,' L.A. Torres,' E Velasco'

'Reina Sofia Hospital, CORDOBA, Spain;*St Thomas Hospital, LONDON,
United Kingdom

Background. Antiphospholipid syndrome (APS) is an autoimmune dis-
ease manifested by thrombotic or obstetrical events in the presence of
antiphospholipid antibodies (aPL). In spite of the recent progresses,
many aspects of this disease remain unclear, such as the molecular mech-
anisms leading to thrombosis. In addition to its anti-inflammatory and
immunomodulatory properties, statins have been shown antithrombot-
ic effects, although the molecular mechanisms leading to this effect are
not yet fully understood. This study analyzed, by using proteomic tech-
niques: a) changes in proteins expression of monocytes from APS
patients related to the pathophysiology of the syndrome; and b) the in
vivo effects of Fluvastatin on the pattern of protein expression in this cel-
lular setting. Patients and Methods. Proteomic analyses were performed
in 25 APS patients. Control groups included: 10 patients with aPL anti-
bodies but without previous thrombosis, 10 patients with previous
thrombosis but without aPL antibodies, and 10 healthy donors. Ten
patients with APS and previous history of thrombosis further received
Fluvastatin (20 mg/day) for one month. Blood samples were obtained
before treatment and after one and three months of treatment. All
patients were tested for the presence of anti-cardiolipin autoantibodies
and lupus anticoagulant. Monocytes were isolated from peripheral blood
mononuclear cells by magnetic depletion of non-monocytes. Proteom-
ic analyses were performed using two-dimensional electrophoresis and
MALDI-TOF mass fingerprinting analysis. Results. Approximately 500
protein spots were detected on the comassie-stained gels from the
donors’ material. Proteins identified as more significantly altered
between monocytes from APS patients and controls’ donors belonged
to the group of signal transduction mediators (i.e. lipocortin I, Annexin
II, Rho A proteins, Ubiquitin conjugating enzyme, zinc finger proteins),
metabolic enzymes (i.e. a-enolase, ATP-synthase) and immunomudu-
lators (i.e. Hsp60, disulfide isomerase). Some of these differentially
expressed proteins (such as annexin II, Rho A proteins and Hsp60) have
previously been shown to play a relevant role in the pathogenesis of the
APS. in vivo statins treatment for one month reversed the changes
observed in the expression levels of those proteins. These levels then suf-
fered a slowly return, although remained significantly changed in rela-
tion to control values after three months of the end of the treatment. To
confirm the results, more specific analytical techniques, such as real time
RT-PCR and Western blot were used. Moreover, to assess the effect of
aPL on monocyte proteomics, monocytes from normal individuals were
treated with affinity purified patients’ IgG, in the presence or in the
absence of fluvastatin. All those studies further supported the data pre-
sented. Conclusions.Our study has identified, by proteomic analysis, for
the first time: 1) some proteins that may be involved in the pathogenic
mechanisms of the APS syndrome; and 2) the changes that protein pat-
terns of monocytes from APS patients suffered when statins treatment
was used for 1 month. These findings might provide new targets for
rational pathogenesis-based therapies of APS.

Supported by JA0014/06.
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EVALUATION OF MULTIPLEX LIGATION-DEPENDENT PROBE AMPLIFICATION (MLPA) TO
DETECT GENOMIC DELETIONS IN CHRONIC LYMPHATIC LEUKEMIA A COMPARISON
WITH CYTOGENETICS, FISH AND PCR

P. Irnstorfer,' R. Marschon,' S. Heuritsch,', K. Enzenhofer,”
S. Hochreiter,” G. Webersinke'

'Krankenhaus der Barmh. Schwestern, LINZ, Austria, “Institut fiir Bioinfor-
matik JKU Linz, LINZ, Austria

Background. MLPA is a new method to detect losses or gains of genes
or gene fragments. CLL ist the most common leukemia in the western
world. Genetic variances, like deletions, are important prognostic factors
in this form of leukemia. Aims.Was to test the clinical applicability of
MLPA in CLL-cases in comparison with established standards for risk
evaluation like cytogenetics and FISH. Methods. Peripheral blood and
bone marrow samples were collected from 70 CLL patients at various
stages of disease, 22 healthy persons and a human B cell lymphoma cell
line (DOHH-2) showing characteristic chromosomal aberrations as a
control. If possible, karyotyping by GTG banding was performed. The
samples were checked for CLL typical chromosomal aberrations with a
FISH panel containing probes for 11q, 13q, 17p and CEP12. For MLPA,
20-500 ng of genomic DNA were used. After hybridisation of the probes
to their target sequences, a ligation reaction was carried out. The liga-
tion products were amplified by PCR. The CLL optimised MLPA-Kit
contains probes for the detection of del(11q) (ATM), del(17p) (TP53),
Trisomy 12, Trisomy 19, del(13q), amplification of 2p24 (MYCN), and
6q rearrangements. 1 uL of the PCR product was analysed on an ABI3130
Genetic Analyzer and evaluated with the SeqPilot v1.3.1 program. In
cooperation with the Institute for Bioinformatik of the Johannes Kepler
University of Linz a Feature Selection Analyse with the P-SVM (Poten-
tial Support Vector Machine) program was performed to detect markers
predicting CLL. For this, the raw data from the ABI 3130 was convert-
ed into Excel files and analysed with this program. Results. The relative
peak area (RPA) represents difference of the peak area of the patient file
and the median of the peak area of 19 control data. All RPA data below
75% were scored as deleted, whereas all data over 125% were scored
as amplified. The present MLPA data generated by the SeqPilot Program
show significant correlation to FISH results and karyotyping. Further-
more we have tested the sensitivity for detecting aberrations in cell
mosaics because this is a common observation in CLL. At least 30 per-
cent mosaicism is well detectable in cell dilution experiments with the
DOHH-2 cellline; the limited sensitivity has to be considered in the clin-
ical setting. The (P-SVM) feature selection analyses showed that MYC
(localised on chromosome 8) was the best marker to predict CLL in sam-
ples of unknown origin, 49 of the 70 analysed CLL patient samples are
predicted right (70%). 20 of the 22 control samples were predicted as
negative (91%). Summary and Conclusions. This study shows that MLPA
may be a helpful tool for the assessment of losses or gains of gene frag-
ments in CLL, although a solitary application of this method in routine
diagnostic is not practical at the moment. The result of the P-SVM shows
that MYC may be an interesting marker in the diagnosis of CLL.
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HEMOCHROMATOSIS GENOTYPES AND RISK OF 31 DISEASE ENDPOINTS -
META-ANALYSES INCLUDING 66,000 CASES AND 226,000 CONTROLS

C. Ellervik,' H. Birgens,' A. Tybjeerg-Hansen,” B.G. Nordestgaard'

'Herlev Hospital,University of Copenhagen, HERLEV; *Rigshospitalet, Univer-
sity of Copenhagen, COPENHAGEN, Denmark

Background. Hemochromatosis genotypes have been associated with
liver disease, diabetes mellitus, heart disease, arthritis, porphyria cutanea
tarda, stroke, neurodegenerative disorders, cancer, and venous disease,
but studies have reported conflicting results. Aims. We examined asso-
ciations between hemochromatosis genotypes C282Y/C282Y,
C282Y/H63D, C282Y/wild type, H63D/H63D, H63D/wild type vs. wild
type/wild type and 31 disease endpoints. Methods. Meta-analyses includ-
ing 202 studies with 66,263 cases and 226,515 controls were conducted.
Potential sources of heterogeneity were explored. Results. For liver dis-
ease, the odds ratio for C282Y/C282Y vs. wild type/wild type was
3.9(99% CI: 1.9-8.1) overall, 11(3.7-34) for hepatocellular carcinoma,
4.1(1.2-14) for hepatitis C, and 10(2.1-53) for nonalcoholic steatohepati-
tis. For porphyria cutanea tarda, the odd ratios were 48(24-95) for
C282Y/C282Y, 8.1(3.9-17) for C282Y/H63D, 3.6(1.8-7.3) for C282Y/wild
type, 3.0(1.6-5.6) for H63D/H63D, and 1.7(1.0-3.1) for H63D/wild type
vs. wild type/wild type. Finally, for amyotrophic lateral sclerosis the
odds ratio was 3.9(1.2-13) for H63D/H63D vs. wild type/wild type.
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These findings were consistent across individual studies. Conclusions. In
aggregate, C282Y/C282Y associated with liver disease, all 5 hemochro-
matosis genotypes associated with porphyria cutanea tarda, while
H63D/H63D associated with amyotrophic lateral sclerosis.

Figure 1.
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IDENTIFICATION OF HISTONES H2B AND H4 OVEREXPRESSION IN MANTLE CELL
LYMPHOMA BY MASS SPECTROMETRY-BASED PROTEOMIC STUDY
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Background. Mantle cell lymphoma (MCL) is a non germinal centre
small B-cell lymphoma that represents about 6-10% of all non-Hodgkin
lymphomas (LNH). The MCL genetic hallmark is the chromosomal
translocation t(11;14)(q13;q32) leading to the overexpression of cyclin D1
an important regulator of the G1 phase of the cell cycle. However, the
cyclin D1 overexpression is not sufficient to induce MCL. Additional
genetic alterations may occur in subsets of MCL. Most of these alter-
ations appear to disturb the cell cycle machinery / interfere with the cel-
lular response to DNA damage, thus making MCL a paradigm for cell
cycle and DNA damage response deregulation in cancer in general. Aims.
Our goal was to expand the current understanding of the molecular
pathogenesis of MCL using proteomic strategy and to provide the basis
for identification of biomarkers specific to MCL compared to other small
B-cell lymphomas. AMethods. Using Surface Enhanced Laser
Desorption/Ionization - Time of Flight (SELDI-TOF) technology the
MCL proteome was compared to the proteome of 2 other non germinal
centre small B-cell lymphomas, the small lymphocytic lymphoma (SLL)
and the marginal zone lymphoma (MZL). Whole cell lysates obtained
from 18 MCL (17 nodes and 1 spleen), 20 SLL (20 nodes), 20 MZL (1 node
and 19 spleens) fresh frozen biopsies and 7 traumatic normal spleens
were applied on two different ProteinChip array surfaces (CM10 and
Q10) that were bombarded by 4 different laser intensities. All spectra
were aligned and peak intensities were normalized to the total ion cur-
rent (M/Z<50,000 Da) after baseline subtraction. All protein peaks
detected were analyzed at the same time with Eisen’s hierarchical clus-

haematologica/the hematology journal | 2007; 92(s1) | 59



12" Congress of the European Hematology Association

tering software to identify specific proteomic signatures. SELDI-TOF-
assisted purification followed by in gel trypsin digestion and LC-MS/MS
peptides identification was used to identify proteins overexpressed in
MCL tumors. Results. The combination of all data obtained with the
two different ProteinChip generated 1300 analyzable protein peaks. The
protein patterns were first analyzed using hierarchical clustering in an
unsupervised fashion revealing a very homogenous protein pattern
among all lymphoma samples. The second analysis using hierarchical
clustering in a supervised method (discriminating score) pointed out tis-
sue specific protein signatures (node and spleen). Those tissue signa-
tures were subtracted from the data and specific protein signatures for
SLL, MZL and MCL were found based on the expression level of 34
protein peaks. SELDI-TOF-assisted purification was used to optimize
protein purification before in gel digestion and LC-MS/MS identification.
We identified two core histones as overexpressed proteins in MCL
tumor biopsies: histone H2B and histone H4. Conclusions. The proteom-
ic profiling of MCL tumor biopsies using SELDI-TOF technology leads
to the characterization of a specific MCL protein signature. Among pro-
teins overexpressed in MCL, we identified histones H2B and H4. The
overexpression of these two core histones in MCL was concordant with
the cell cycle deregulation previously reported in this [ymphoma entity.
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HIGH FREQUENCY OF MICROSATELLITE INSTABILITY IN LYMPHOID TUMOUR CELL
LINES

A. Siebert,' C. Mielke,” S. Fihnrich,' Y. Merkhoffer,' H.G. Drexler,!
W.G. Dirks1

'DSMZ, BRAUNSCHWEIG; *Heinrich-Heine-University, DUSSELDORE
Germany

Background. The mismatch repair (MMR) system is specialized in
removing replication errors which are thought to be recognized by the
heterodimers MutSo. (MSH2 and MSH6) and MutSB (MSH2 and MSHS).
Defective MMR can be detected via microsatellite instability (MSI) and
causes diseases like HNPCC. Aims. With our studies we wanted to gain
insights in the frequency of MSI in tumour cell lines from different tis-
sues and in the contribution of defective expression of MSH2, MSH3 and
MSHE6 to the MSI phenomenon. Methods. Fluorescence PCR in combi-
nation with capillary electrophoresis was used to analyse 500 human
tumour cell lines for length shortening of BAT26, a marker for MSI detec-
tion. MSI cell lines were further investigated for presence of transcripts
and proteins of MSH2, MSH3 and MSH6 by RT-PCR and western blot
analysis, respectively. cDNAs of MSH2, MSH3 and MSH6 were insert-
ed into a bicistronic vector allowing expression of each protein fused to
EGFP for localization studies by fluorescence microscopy. Results. MSI
was proven in 8% (41/500) of tumour cell lines. The relative amount of
MSI cell lines among cell lines of special tumour groups was significant-
ly highest in T-cell leukaemia (59 %) and ovarian adenocarcinoma (50%),
followed by colon adenocarcinoma (25%) and B-cell leukaemia cell lines
(24%). Further investigation revealed presence of full-length transcripts
for MMR genes in 81 % of MSI cell lines, while only 51% expressed the
corresponding proteins. In addition to MSH2, MSHS3 and MSH6 full-
length transcripts seven alternatively spliced variants were obtained
from MMR proficient cell lines. Cloning and stable expression of EGFP
fusion proteins with the wildtype transcripts of MSH2, MSHS and
MSHE6 and their variants showed that only MSH2 WT, MSH3-WT,
MSHS3-V3, MSH3-V5, MSH6-WT and MSH6 V1 fusion proteins are
restricted to the nucleus, whereas expressed MSH2 V1, MSH6-V2 and
MSHG6-V3 are mainly localized in the cytoplasm and MSH3-V4 fusion
protein is distributed all over the cell. For functional characterization
we set a UV-A beam to a defined area of the nucleus and live imaging
revealed an accumulation of MSH2-WT and MSH6-V1 fusion proteins
but not MSH3-WT fusion protein at the site of the UV-A damage. Sum-
mary and Conclusions. The MSI phenomenon could be shown in an unex-
pected high number of T- and B-cell leukaemia cell lines. Genomic dele-
tions or epigenetic silencing of MSH2, MSH3 and MSHG6 genes are not
the predominant mechanisms responsible for absence of MMR activi-
ty, indicating that loss of function mutations may play a bigger role. 10
wildtype and variant transcripts for MSH2, MSH3 and MSH6 demon-
strated diverse localization properties upon heterologous expression,
suggesting additional functions or regulatory mechanisms. MutSa but
not MutSP seems to be involved in DNA repair after UV-A damage.
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METALLOPROTEINASE POLYMORPHISMS IN PH-NEGATIVE CHRONIC
MIELOPROLIFERATIVE DISORDERS: NEW GENETIC FACTORS?
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Background. Philadelphia-negative chronic myeloproliferative disor-
ders (MPDs) are characterized by clonal proliferation of haematopoiet-
ic progenitor cells in the bone marrow and by different degrees of
extramedullary haematopoiesis, which is associated with increased
CD34 circulating cells. The transient mobilization of haematopoietic
stem cells and progenitor cells has been attributed to the induction of a
highly proteolytic environment within the bone marrow. Matrix met-
alloproteinases (MMPs) are central factors in the control of extracellular
matrix turnover and have been implicated in connective tissue destruc-
tion and remodelling associated with cancer invasion and metastasis. A
common insertion polymorphism (an additional guanidine) in the
nucleotide sequence of the MMP-1 gene promoter has been reported.
The 2G homozygotes show an increased transcription activity com-
pared to 1G homozygotes ad controls. On the promoter of the MMP-3
gene has been described a polymorphism that in vitro assays demon-
strate that the promoter activity of the 5A allele had 2-fold higher pro-
moter activity than the 6A allele. Aims. We investigated whether the
MMP-1 and/or the MMP-3 promoters polymorphisms are associated
with susceptibility and/or progression of MPDs. Methods. 46 patients: 21
with Polycythemia Vera (PV); 18 with Essential Thrombocythemia (ET)
and 7 with Idiopathic Myelofibrosis (cIMF) and 133 healthy controls
were genotyped for the two polymorphisms. Genotypes were deter-
mined with PCR-RFLP methods. Results MMP-1 genotype was statisti-
cally different between patients and controls (patients vs controls ;1G/1G
vs 1G/2G+2G/2G 6% vs 26%; OR 4.78; C1% 1.35-25.22; p=0.007); for
MMP3 the 5A/5A genotype was less represented (13% vs 27 %; OR
2.59: Cl1% 0.97-8.07; p=0.04)).No correlation was observed with spleen
size, CD34" percentage, and JAK2-V617F mutation. Conclusions. Our
data suggest a role of MMP1 and MMP3 in the matrix remodeling asso-
ciated with CMD. However, no firm conclusion regarding the clinical
significance of these Metalloproteinase promoter polymorphisms can be
drawn until much larger cohorts have been analysed.
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NEW DATA ON ROBUSTNESS OF GENE EXPRESSION SIGNATURES IN LEUKEMIA:
COMPARISON OF THREE DISTINCT TOTAL RNA PREPARATION PROCEDURES
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Background. Gene expression microarrays had been used to classify
known tumor types and various hematological malignancies enforcing
the objective that microarray analysis could be introduced soon in the
routine classification of cancer. However, there are still doubts about
gene expression experiments performance in clinical laboratory diagno-
sis. For instance, the quality of starting material is a major concern in
microarray technology and there are no data on the variation in gene
expression profiles ensuing from different RNA extraction procedures.
Aims. Here, as part of the internal multicenter MILE Study program, we
want to assess the impact of different RNA preparation procedures on
gene expression data, analyzing 27 patients representative of nine dif-
ferent subtypes of pediatric acute leukemias. We compared the three cur-
rently most used protocols to isolate RNA for routine diagnosis and
microarray experiments. Methods. The methods are named as method
A: lysis of mononuclear leukemia cells, followed by lysate homogenizia-
tion, followed by total RNA isolation; method B: TRIzol RNA isolation,
and method C: TRIzol RNA isolation followed by total RNA purifica-
tion step. The methods were analyzed in triplicates for each sample (24)
and additional three samples were performed in technical replicates of
three data sets for each preparation (HG-U133 Plus 2.0). Results. Method
A results in better total RNA quality as demonstrated by 3'/5” GAPD
ratios and by RNA degradation plots. High comparability of gene expres-
sion data is found between samples in the same leukemia subclasses and
collected with different RNA preparation methods thus demonstrating
that sample preparation procedures do not impair the overall signal dis-
tribution. Unsupervised analyses showed clustering of samples first by



each patient’s replicate conditions, then by leukemia type, and finally by
leukemia lineage. In fact, B-ALL samples are clustered together, separate-
ly from T-ALL and AML, demonstrating that clustering reflects biologi-
cal differences between leukemias and that the RNA isolation method
is a secondary effect. Also, supervised cluster analyses highlight that
samples are grouped depending on intra-lineage features (i.e. chromoso-
mal aberrations) thus confirming the clustering organizations as report-
ed in recent gene expression profiling studies of acute leukemias. Our
study shows that biological features of pediatric acute leukemia classes
largely exceed the variations between different total RNA sample prepa-
ration protocols. However, technical replicates analyses reveal that gene
expression data from method A have the lowest degree of variation, are
more reproducible and more precise as compared to the other two meth-
ods. Furthermore, compared to methods B and C, method A produces
more differentially expressed probe sets between distinct leukemia class-
es and is therefore considered the more robust RNA isolation procedure
for gene expression experiments using high-density microarray technol-
ogy. Conclusions. We therefore conclude that method A (initial homoge-
nization of the leukemia cell lysate followed by total RNA isolation)
combined with a standardized microarray analysis protocol is highly
reproducible and contributes to robustness of gene expression data and
that this procedure is most practical for a routine laboratory use.
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GENOMIC IMBALANCE PROFILES IN MAJOR SUBSETS OF B-NHL:
A DESCRIPTIVE META-ANALYSIS OF 1831 PUBLISHED CASES ANALYZED BY CGH

M. Baudis
RWTH Aachen University, AACHEN, Germany

Background. In the search for disease specific genomic imbalance pat-
terns and genomic aberration hot spots, Comparative Genomic
Hybridization (CGH) has been applied to virtually all types of malignant
neoplasias. Since single publications of genomic screening data can only
describe a limited set of cases, for statistically meaningful comparisons
of several entities data has to be derived from large-scale data collections.
Aims. This study compares overall aberration profiles in different subsets
of B-cell non-Hodgkin's lymphomas (NHL), with the aim to identify dis-
ease-specific aberration hot spots and imbalance patterns. This data will
be useful when evaluating presumptive oncogenetic targets, as well as
for diagnostic marker identification. Methods. For the Progenetix molec-
ular-cytogenetic database, genomic aberration data from currently 15810
cases has been collected, including approximately 50% of all published
chromosomal CGH data. For the application of data mining methods,
the ISCN related karyotype annotations of all cases were converted to
a band specific data matrix. From this collection, 1831 B-NHL analyzed
by CGH were selcted for subset specific analysis. Results. B-NHL cases
were assigned to clinico-pathological subsets: DLBCL (695 cases), CLL
(549), MCL (217), ECL (175), marginal zone lymphoma (MZL and SMZL,
93 cases), Burkitt lymphoma (66) and PMBCL (26).

Figure 1. CGH in B-NHL: genomic gains (up) and losses (down).
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For all subsets, imbalance profiles were generated, capturing the band-
specific frequencies of genomic gains and losses. As an approximation
for chromosomal instability, the median number of aberrant chromo-
somes was derived, ranging from 1 (CLL, FCL, MZL) to 5 (MCL). Aver-
age imbalance profiles showed remarkable differences between differ-
ent diagnostic groups in frequency and distribution. Frequent gain hot
spots were found on 3q26q27 (MCL and MZL), 9p (only in PMBCL), 1q
(BL, DLBCL, PMBCL, FCL), 12q (several), 7 (MCL, FCL, DLBCL, PMB-
CL) and 18¢21 (most in FCL, DLBCL). Frequent losses were found on
6q25q27 (MCL) and 6q16g21 (DLBCL), 13¢ (most in MCL, BL, CLL) as
well as on 1p, 8p, 9, and 11q in MCL (Figure 1). Summary. Genomic
imbalance patterns in B-NHL entities are disease-specific and may reflect
varying pathogenetic mechanisms. With the possible exception of 9p
gains in PMBCL, regional hot spots occur in several entities, but with
varying frequencies and in different combinations. This meta-analysis
supports the existence of separate regions targeted by lossen on 6q in
FCL/DLBCL (6q16¢21) and MCL (6q25q27). Of all entities, DLBCL case
show the largest variation in individual imbalance patterns.
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Background. The ecotropic viral integration site 1 (EVI1), located in
chromosome 3q26, has been recognized in the last years as one of the
most aggressive oncogenes associated to human leukemias. The inap-
propiate expression of EVI1 in hematopoietic cells has been implicated
in the development or progress of myeloid disorders. Previous studies,
applying microarray technology, indicate that high levels of EVI1 expres-
sion are detected in 10% of patients with AML .The correlation between
overexpression of EVI1 in bone marrow and poor outcome in AML and
MDS is a frecuent issue of discussion in the literature. Aims. To analyze
the incidence of EVI1 expression in haematological malignancies and its
value as prognostic factor. Methods. The study was performed restro-
spectively on a total of 212 patients (118 male/94 female, age range 1-
92) 122AML, 23 MDS, 38 CML and 29 ALL. Also 7 healthy volunteers
were studied. Expression of EVI1 gene (EVI1+) was examined in bone
marrow samples and/or peripheral blood at diagnosis and during follow-
up by RT-PCR .Survival curves in the cases of AML, LLA and MDS
patients were plotted following the Kaplan Meier method and differ-
ences between the curves were analysed with the Log Rank test and
Breslow test. Results. Of the 212 patients 53 overexpressed EVI1.The
relation of EVI1+ in the different pathology groups was: 27/113 (23, 8%)
AML (FAB subtypes: 2M0, 1 M1,3 M2, 6 M4, 7 M5, 1 M6, 4 AML
2:MDS,3 unclassificated); 14/55 (25,4%) CML; 8/25(32%) MDS (1 RA;
1CRDM; 1 CRDM-SA; 3AREBI; 2 AREBII) and 4/29(13, 8%)LLA(2 ALL-
B, 1 ALL-T and 1 ALL-Phi +). Survival curves in the different pathology
groups didn’t show any significant differences in overall survival and
disease free survival when comparing EVI1+ to EVI1- population. When
survival curves were analyzed in the AML group with age range >14 to
<60 all treated with similar chemotherapy schemes, no significant dif-
ference was observed. However, in ALL patients with the same age range
, and a small samples size, a shorter survival was observed in the EVI-
1+ group. Conclusions. 1) Although the higher expression of EVI1 gene
was clearly associated with myeloid malignancies, is not restricted to this
group. It is note worthy that 13, 8% of EVI1 overexpression in the LLA
patients group was observed.2) In AML samples a greater than expect-
ed incidence of overexpression of EVI1 was observed (22,8% vs 11%
previosly described), without a statistically significant prognosis.3) EVI1
overexpression could have a marked relevance in the development and
progression of hematological malignancies but probably without a clear
implication in the outcome (prognostic) of the illness.
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SNP ARRAY PROFILING OF FOLLICULAR LYMPHOMA REVEALS NOVEL REGIONS OF
ACQUIRED UPD

D. O'Shea,' S. Igbal,” E. Carlotti,” A. Davies,” T. Chaplin,
J. Matthews,” M. Manoj,” A. Norton,’ J. Fitzgibbon,” T.A. Lister,”
B.D. Young’

'CRUK, LONDON; *CRUK Medical Oncology, LONDON; *Barts and the
London School of Medicine, LONDON, United Kingdom

Background. The use of Single Nucleotide Polymorphism (SNP) array
profiling has uncovered extensive regions of acquired uniparental dis-
omy (aUPD) in the cancer genome undetected using cytogenetics or
array-CGH platforms. These usually arise by mitotic recombination and
can render a cell homozygous for a pre-existing abnormality. Methods.
SNP array analysis was performed using the Affymetrix 10K Gene-chip
mapping array on DNA extracted from a series of Follicular Lymphoma
(FL) lymph nodes biopsies from 52 patients, taken at time of diagnosis
(n=20), progression (n=26) and transformation (n=34), and the t(14;18)
positive lymphoma cell lines SCI-1, DoHH2 and RL 2261. Analysis was
performed using the genome oriented laboratory file system (GOLEF), a
software package designed to interpret SNP data. In the absence of avail-
able germline DNA from the majority of these patients; an algorithm
was devised to define significant regions of homozygosity. The criteria
of > 96% homozygosity in at least 50 contiguous SNPs was found to
detect no abnormalities in 23 normal remission bone marrows and was
therefore adopted. Results. Abnormalities were detected in 63/80 patient
specimens; these were non-random with recurring sites of aUPD on
several chromosomes. In the patient samples aUPD was observed most
frequently at 6p (n=12; 23%) and 12q (n=10; 19%); all 3 cell lines had
aUPD 12q and aUPD 6p was seen in SCI-1. Additionally, loss of het-
erozygosity at 1p was seen in 7 patients (13 %); this was copy neutral in
4/7 cases with reduced copy number in the other 3 cases. Rearrange-
ments of the distal end of chromosome 1p have been described in >10%
of cases of Non-Hodgkin’s Lymphoma and in all 7 cases the overlapping
region included 1p36 the location of the known tumour suppressor
genes CHDS5, ID3 and p73. Twelve out of 52 patients studied (23%)
have either loss of the whole of chromosome 6 (n=2) or aUPD of chro-
mosome 6p (n=10). This appears an early event in lymphomagenesis giv-
en that it was identified at disease presentation, progression and trans-
formation. The sites of mitotic recombination cluster in a region imme-
diately proximal to the MHC complex at 6p21-12 in 9/12 cases. Muta-
tions in CCND3, CDKN1A, HLA-DQB1 and two translocation partners
of BCL6; SRP20 and HIST1H4I, which are all located within or just dis-
tal of this cluster, were excluded by direct sequencing. Ten patients had
aUPD of 12q, which ran from varying points on the long arm to the
telomere in 9/10 cases; 1 case had an interstitial UPD of 17 Mb (95-112
Mb). Conclusions. This study highlights a high frequency of novel areas
of aUPD in FL and the selective basis of aUPD at these locations in the
pathogenesis of lymphoma continues to be investigated.
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INCREASED LEVEL OF B-CATENIN MRNA AND MUTATIONAL ALTERATIONS IN APC GENE
ARE PRESENT IN ACUTE LEUKEMIA

E Atalar,' M. Sayitoglu,' O. Hatirnaz,” Y. Erbilgin,' U. Ozbek’

Istanbul  University, DETAE Genetics Dept, ISTANBUL; ‘Istanbul
University, DETAE Genetics Dept, ISTANBUL, Turkey

Background WNT proteins initiate B-catenin-regulated canonical sig-
naling cascade by binding to seven-transmembrane spanning receptors
of the Frizzled (FZ) family,leading to phosphorylation of the disheveled
protein forming a complex with the axin and APC (adenomatous poly-
posis coli) proteins that blocks the kinase activity of GSK3B. A function-
al APC protein is necessary for the proper regulation of the Wnt signal-
ing pathway. Loss of APC expression interferes with the phosphoryla-
tion and degradation of B-catenin, allowing a B-catenin/T CF/LEF tran-
scription factor complex to act in the nucleus, where it stimulates cell
growth by targeting genes such as cyclin D1 and c-myec. Aims.Our aim
was to determine the role of the WNT pathways in the development of
acute leukemias. Method. We studied the gene expression levels of sev-
eral components of WNT signaling pathway; WNT5A, WNT10B, FZ5,
B-catenin, APC, TCF1 (T-cell factor), LEF1 (lymphoid enhancer factor)
and their important targets c-MYC and CCND1 (cyclin D1), in 34 AML
patient and 118 ALL patient (T-ALL, n=42, B-ALL, n=46 and preB-ALL,
n=30) bone marrow and/or blood samples and normal hematopoietic
cells by quantitative real time polymerase chain reaction. APC and B-
catenin mutations were studied with dHPLC and sequencing methods.
Results. Results were compared by peripheral blood samples from healthy
donors by using Ct values. WNT5A, WNT10B, FZ5, B-catenin and LEF-
1 showed high level of mRNA in B-ALL patients. APC expression lev-
els in pre B-ALL samples were higher than B-ALL (¢>0.001) and T-ALL
(p>0.001). LEF-1 expression was found to be increased in B-cell and in
preB-ALL samples and significantly different in T-ALL patients (»=0.01).
Highest level of TCF-1 mRNA was observed in the T-ALL patients. c-
MYC expression levels were found to be increased both in preB-
ALL(p=0.02) and T-ALL (p=0.02) patients. B-ALL patients did not signif-
icantly express c-MYC gene compared to normal hematopoietic controls
(»=0.3). CCND1 mRNA level was observed to be slightly increased in
preB-ALL (p=0.04) but not in T-ALL and B-ALL groups . In AML FZ5
gene expression (10 fold) and LEF1gene expression (3 fold) showed a sig-
nificant increase when compared to controls (#>0.01 and p=0.02 respec-
tively). B -catenin was 5 fold higher in AML patients than normal periph-
eral blood samples. The WNT10b expression was slightly lower com-
paring to other genes. TCF1 expression level also seemed to be higher
in AML patients (p=0.06). c-MYC gene expression in AML patients
showed five fold increase compare to CCNDI1 gene expression
(7>0.001). The decreased APC mRNA levels led us to investigate APC
and B-catenin mutations with dHPLC and sequencing methods. Sequen-
tial alterations in APC gene were determined in 65% of AML patients
and 47 % of ALL patients. B-catenin mutation was detected in one ALL
patients and no mutation was observed in AML patients. Summary. These
results provide the evidence of WNT signal activation existing in acute
leukemia patients and the different functions of WNT signaling through
TCF/LEF between acute lymphoid and myeloid leukemias. We also
believe that APC function could be the key to the pathogenesis of acute
leukemias therefore we are currently studying its methylation status in
our patient group .
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RELATION BETWEEN LOW PML-RARo: LEVELS, FLT3-1TD, OVEREXPRESSION OF CXCR4
GENE AND UNFAVORABLE PROGNOSIS IN ACUTE PROMYELOCYTIC LEUKEMIA
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Background. The quantification of PML-RARo. fusion transcripts have
become an important part of the routine clinical practice. Moreover,
there is an increasing interest in gene expression analyses for identify-
ing different subclasses of AML. However, few clinical studies have been
carried out in this way, and there are discrepancies concerning their prog-
nostic significance. Aims. 1) To determine the correlation of PML-RAR«
levels, FLT3 mutations and gene expression patterns with pre-treatment
characteristics of 141 newly diagnosed APL patients. 2) To evaluate the
prognostic significance of these alterations to identify subsets of patients
at increased risk of relapse. Methods. Real-time quantitative RQ-PCR
(TagMan technology) was used. The normalized copy number (NCN)
of fusion gene was reported as: number of PML-RARa. copies per 1x10°
ABL copies. Genes encoding multi drug resistance proteins (MDR1 and
MRP1), the chemokine receptor CXCR4, the tyrosine kinase receptor
FLT3 and growth factors upregulated in APL (HGF and FGF13) were
studied. Results. 84 (659.6%), 5 (3.5%) and 52 (36.9%) patients showed
the berl, ber2 and ber3 PML-RARo. isoforms, respectively. The median
NCN was 4100 with a wide range of expression (1100-35000). The low
levels of transcripts (NCN<3500) were significantly associated with
adverse features at diagnosis: higher WBC counts (26 vs 6x10°/L,
p<0.0001), higher blast cells percentage in bone marrow (86 vs 79,
»=0.006) and in peripheral blood (55 vs 35, p=0.002) and elevated LDH
levels (971 vs 614, p<0.0001). Moreover, patients with NCN<3500
showed worse overall (OS, p=0.05) and disease free survival (SLE,
p=0.031), with higher relapse risk (23% vs 8%, p=0.025). When the cut
off was established in 2500 copies, OS and DEFS of patients with
NCN<2500 were even worse (p=0.01 and p=0.006, respectively). More-
over, the study of FL'T3 status showed an increased incidence of ITDs in
the group with NCN<3500 (42% vs 5.4%, p=0.001), being the size of
the ITD longer in them (p=0.004). However, no differences in expression
of the FLT3 gene were observed. Interestingly, FGF13 gene was under-
expressed when NCN<3500 (0.76 vs 1.17, p=0.027), this finding was
associated with worse OS in the global series (#=0.034). The high expres-
sion of the CXCR4 gene was also related with shorter DFS in the over-
all group (»=0.031), but it did not explain the bad prognosis of patients
with NCN<3500. The rest of genes did not show significant differences.
Moreover, immunophenotypical analyses were performed: expression
of CD34 and CD117 was more frequent in patients with NCN<3500
although not significant (29.6% vs 15.1%, p=0.124, and 100% vs 87.5%,
p=0.083, respectively). In adition, 70% of these patients did not express
CD15 (p=0.033). Multivariate analysis indicated that poor DES in the
overall group was related to lower expression of PML-RARa (p=0.005)
and higher expression of CXCR4 (p=0.033). Conclusions. Our data
demonstrate the bad outcome of APL patients with low levels of fusion
transcript, which could be explained by the presence of adverse clinical
characteristics, FLT3 mutations and different gene expression patterns.
Moreover, a relationship with a more immature phenotype was found,
suggesting that these leukemias have a lower ability to produce tran-
scripts.
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THE VALUE OF IMMUNOHISTOCHIMICAL EXPRESSION OF P53 AND K167 AND AGNOR IN
HODGKIN’S LYMPHOMA

A. Al-khazraji,' E Helmi®
'AJLOUN, Jordan; *Al Doha University, DOHA, Qatar

Introduction. P53 tumor suppressor gene functional inactivation is a key
step in carcinogenesis or progression of many human malignancies. This
is due to either gene mutations, binding and inactivation, or degradation
by viral or cellular proteins. Ki67 is a monoclonal antibody that detects
anuclear antigen that is strictly associated with cell proliferation. Nucle-
olar Organizer Regions represents loops of DNA which have the genes
for ribosomal RNA, together with a number of acidic protein that have
a high affinity for silver. AgNOR is used for rapid identification of NORs
in light microscope sections using a simple one-step silver technique.
The AgNOR proteins are considered to be a marker both for tRNA tran-
scriptional activity and/or the DNA transcription potential. Aim of the
study. Evaluate the P53 & Ki67 and AgNOR in Hodgkin's lymphoma
cells in relation to histological subtypes to determine their role in disease
prognosis. Material and Methods. Sixty-five cases of Hodgkin's lymphoma
were diagnosed, at the Dept. of Histopathology in Medical City Teach-
ing Hospital-Baghdad, during the period between January 1990 to
December 2001. Informations regarding the clinical features, including
age and sex, also the site of lymph node biopsies and histological sub-
type were recovered from the routine histopathological files. Lymph
node biopsies stained with H & E, P53, Ki67, and Ag NOR. Results. Cer-
vical lymph nodes were the most common sites of involvement in this
study (67.70%) followed by axillary lymph node and generalized lym-
phadenopathy (9.23% each). Gender distribution according to subtypes
of Hodgkin's lymphoma studied. It showed a statistically significant dif-
ference (p<0.01). The mean ages showed significant statistical differ-
ences among the subtypes of Hodgkin's lymphoma. Positive P53 score
show statistically significant difference from negative P53 score in rela-
tion with Hodgkin's lymphoma subtypes, while intensity of P53 stain-
ing reveals no statistically significant relationship with the histological
subtypes of Hodgkin's lymphoma. The study of Ki67 stain positivity in
relation to gender, age, and site of lymph node involvement show no sta-
tistical significance. Ki67 stain percentage differs according to Hodgkin's
lymphoma subtype. LDHL subtype have the higher mean+SD followed
by NSHL (we excluded one case of stage II), and MCHL for classical HL,
while NLPHL have the lowest mean+SD for all subtypes. Mean number
of dots of AgNOR staining according to Hodgkin's lymphoma subtypes,
showing significant differences within Hodgkin's lymphoma subtypes.
We found that there is a strong direct correlation between P53 scoring
& Ki67 stain percentage and a strong direct correlation between AgN-
OR dot numbers & Ki67 stain percentage both at p<0.05. Conclusions. P53
and Ki67 immunohistochemistry are valuable parameters in the evalu-
ation of clinical outcome of HL subtypes in that they can be used as
prognostic markers in this particular tumor for Iraqi patients. P53 and
Ki67 results are going side by side almost in all cases studied and thus
can be regarded as analogous as well as mutual indicators of the final clin-
ical outcome. Accordingly, each one of them can be used alone or alter-
natively they can be used together as prognostic factors in the context
of HL. AgNOR as a prolifrative index gives figures similar to that of
Ki67. Thus, AgNOR may substitute Ki67 as a prognostic factor, especial-
ly when one takes in consideration the new methods used for AgNOR
counting. The latter has helped bringing the figures of both prolifrative
indices (Ki67 and AgNOR) closer together.
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TREATMENT APPROACH OVERPOWERS IP1 PROGNOSTIC SIGNIFICANCE IN HODGKIN'S
DISEASE

S. Trpkovska Terzieva, A. Stojanovic, Z. Stojanovski, S. Trajkova,
T. Sotirova, S. Genadieva-Stavric, A. Latifi, S. Stankovic, O. Karanfilski

University Clinical Center, SKOPJE, Macedonia

Our Department has been engaged in managing more than 500 HD
patients over a 25-year period. We have studied the prognostic impact
that disease onset manifestations, mostly included in the IPI scoring sys-
tem, but also different treatment approaches, a parameter not evaluat-
ed by the IPI concept, have on the disease course and its outcome. Of a
total of 473 HD evaluable patients, 119 were with clinical stages 1-2A,
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and were analyzed regardless of the disease mass (bulk). Evaluable
advanced stage patients, with clinical stages 2B-4, also irrespective of
tumor mass size, were 348 of them. Multivariate statistical analyses
show that of the seven IPI parameters, the scoring system backbone still
retains its prognostic significance: Hb and Alb levels. Patient's gender,
and a slightly modified range for age (<40 vs >50) and clinical stage
(eqally 3B and 4) of the disease, also remain important factors. Selective
statistics reveal that this importance is valid mostly due to factor's
impact on advanced stages of HD, whereas the evidently better prog-
nosis of early stage HD patients does not seem to be affected by these
parameters. The values for the chi-square tests are 45.9023 and 24.5866
for 3 degrees of freedom (gender, Hb, Alb) for the whole population
and the advanced disease subset respectively, and the p-values are high-
ly significant (0.00000 and 0.00002), when the analysis is performed on
standard IPI values. Modified values achieve even higher significance and
incorporate more parameters. Historical and timely stratified analysis,
reveals that the IPI concept is dominantly applicable to the patients treat-
ed in the MOPP-like era. Early stage patients are also incomparable,
since by default their IPI consist of a maximum of only 6 prognostic fac-
tors. Patients treated in the ABVD-like period are not influenced by all
of the IPI parameters. Realizing that onset manifestations did not have
statistical influence on the outcome of early stage disease patients, we
extended the analysis to the post-diagnostic period. Analyzing different
types of treatment engaged through the historical observation period, as
well as similar approaches, it is clearly evident that these patients ben-
efit from treatment modalities containing the gold standard and the
increasingly competitive newer chemotherapy regimen: ABVD and
BEACOPP. Interestingly enough, and possibly due to the low number of
entries, combined modality treatment did not show significant advan-
tage over chemotherapy alone in these early stage patients. On the oth-
er hand, advanced stage disease course with a poor IPI could not be sig-
nificantly altered by employing even more aggressive treatment
approaches. Rough grouping of the standardly and contemporarily treat-
ed subsets, show an evident difference of 25-40% in overall survival
(»<0.001). Both observations clearly imply that rapid diagnosis, dimin-
ishing the possibility of disease advancement, and utilization of aggres-
sive treatment options in the first instance, speculating that the appre-
ciated effect is mostly attributable to the potential of doxorubicin and
very possibly etoposide, are the milestones on which the successtul sto-
ry of HD management has been created and installed.
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ADDING RADIOTHERAPY TO CHEMOTHERAPY DOES NOT IMPROVE OUTCOME OF
PATIENTS WITH STAGE I-11 HODGKINS LYMPHOMA: RESULTS OF A RETROSPECTIVE
ANALYSIS OF A REGIONAL ITALIAN EXPERIENCE
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Background. Six-eight courses of ABVD (doxorubicin, bleomycin, vin-
blastine and dacarbazine) represent the standard treatment for patients
with advanced stage Hodgkin’s Lymphoma (HL). Radiotherapy, on the
other hand, forms the basis of conventional therapy for early stage HL
patients. The observation of late risks of developing second tumours
and coronary heart disease after radiotherapy has led to a reduced uti-
lization of involved or extended field radiotherapy in the front line treat-
ment. There is increasing evidence that early stage HL patients are like-
ly to be cured by 3-6 courses of ABVD, with radiotherapy being utilized
only on limited residual disease. Methods and patients. With the aim of
comparing outcome of early stage HL patients treated with the associ-
ation of chemotherapy and radiotherapy or with chemotherapy only, we
retrospectively reviewed clinical features, therapy and long term out-
come of 120 stage I-II HL patients diagnosed and followed in onco-
haematologic divisions of Liguria (Italy) from 1995 to 2005. Fifty patients
(41,7 %) were treated with 3-6 courses of ABVD (CT group) and 70
patients (58,3 %) were treated with chemotherapy (a median of 3 cours-
es of ABVD or Stanford V regimen) plus involved field or extendend
field-radiotherapy (CT+RT group). The two therapeutic groups were
statistically comparable for median age (32 years and 31 years, for CT
and CT+RT, respectively), male/female ratio, histology (nodular sclero-
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sis in 80% and 84%; lymphocyte predominance in 12% and 9%, mixed
cellularity in 8% and 7%, respectively), stage distribution (86% and
87% had stage II disease, respectively), B symptoms (42% and 38%) ,
bulky disease (18% and 16%). The two therapeutic groups had a differ-
ent median follow up (38 and 77 months for CT and CT+RT groups,
respectively). Results. In the CT group 44 patients achieved CR (88%) and
5 obtained PR (10%) after first line therapy. Two out of the 5 partial
responders achieved CR after high dose therapy (HDT), so that 46
patients overall (96%) achieved CR. In the CT+RT group 69 patients
achieved CR (98,6%) and 1 obtained CR after high dose therapy (HDT),
so that the final CR rate was 100%. All relapses occurred in the first 48
months after the completion of therapy, 6 in the CT group (12%) and 8
in the CT+RT group (11,4%). At 48 months relapse free survivals are
88% and 89% in patients receiving chemotherapy only and in those
treated with chemotherapy and radiotherapy, respectively. All patients
of both groups are alive at 48 months. A second neoplasia has been
diagnosed in 5/70 patients treated with chemotherapy and radiothera-
py. Conclusions. The retrospective analysis of our series shows thatin the
vast majority of stage I-Il HL patients long term control of disease may
be achieved with a limited utilization of radiotherapy. The addition of
radiotherapy might furthermore increase the risk of developing a second
neoplasia.
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REFRACTORY AND RELAPSED HODGKINS LYMPHOMA: PRELIMINARY RESULTS OF THE
BEACOPP REGIMEN

E. Cavalieri, A. Matturro, N. Frattarelli, S. Tempera, C. Petroni, R. Foa,
A. Pulsoni

Hematology, La Sapienza University, ROME, Italy

Background. 25-30% of Hodgkin’s lymphoma (HL) patients relapse or
do not respond to first line chemotherapy. Durable responses after a
second line treatment followed by peripheral blood stem cells trans-
plantation (PBSCT) can be achieved in about 50%. Patients relapsing
after PBSCT have a poor prognosis and a low probability of obtaining
a subsequent durable complete remission (CR). A large and well-known
experience demonstrates the efficacy of the BEACOPP regimen (doxoru-
bicin, cyclophosphamide, etoposide, vincristine, bleomycin, procar-
bazine and prednisone) as first-line treatment for advaced stage HL,
while no data are available for relapsed or refractory HL patients. Aims.
To retrospectively evaluate the efficacy of the BEACOPP regimen in
refractory or relapsed HL patients after first-line therapy or after PBSCT.
Response rate, overall survival (OS), disease-free survival (DFS) and tox-
icity were analyzed. Methods. Eighteen HL patients, admitted between
December 2005 and May 2006, were studied. Nine patients (group A)
were refractory or relapsed after first-line therapies and 9 patients (group
B) were refractory or relapsed after PBSCT. All patients received salvage
chemotherapy with BEACOPP (4-8 cycles) at standard or escalated dose
on the basis of previous treatment, medical history, disease status and
the general conditions of patients. Results. Of the 9 group A patients, 7
were treated in first relapse and 2 were refractory to first-line treatment.
Of these, 8 (89%) achieved CR, 1 patient was refractory and underwent
salvage chemotherapy and PBSCT. After a median follow-up of 11
months, 7 patients (67 %) are in continuous CR and 2 patients (22%)
have relapsed after 18 and 11 months, respectively. One patient died in
CR 12 months later due to acute leukaemia. Of the 9 patients treated
after PBSCT (group B), 7 were treated after relapse and 2 were refracto-
ry. Eight patients (89%) achieved CR and 1 proved refractory: in this
patient, a transformation into non-Hodgkin lymphoma (NHL) was
demonstrated. After a median follow-up of 12 months (range 3-41
months), 5 patients (55%) are in CR, 3 patients have relapsed 1, 9 and
12 months off-therapy, respectively, and the patient with NHL died due
to disease progression. OS and DFS are 88% and 60% for group A and
70% and 58% for group B, respectively. Summarizing, 16 of the 18
patients (89 %) achieved a CR, while 2 resulted refractory. Considering
the 16 responding patients, after a median follow-up of 11 months, 11
patients (68%) are in CCR, 3 patients (18%) have relapsed after 9, 12 and
18 months, respectively; 2 patients have died. OS and DES are 80% and
60%, respectively. All patients had hematologic toxicity (WHO 3-4);
one patient presented an aspergillary pneumonia during severe neu-
tropenia and 1 patient suffered from an acute pericarditis. One patient
had a congestive heart failure 10 months off-therapy. Two patients had
an aseptic osteonecrosis caput femoris. Conclusions. Our retrospective
study indicates that the BEACOPP regimen is efficacy also for relapsed
and refractory HL patients, allowing to achieve a high CR rate (89%),
although a longer follow-up is necessary. The BEACOPP regimen should
be considered in these poor prognosis patients, especially after a PBSCT.
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ESHAP VS GIN AS SALVAGE AND MOBILIZING REGIMENS IN RELAPSED OR
REFRACTORY HL
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Background. Patients with relapsed or refractory HL are treated with
salvage chemotherapy and subsequent high dose therapy and autologous
stem cell transplantation (HDT/ASCT). Salvage chemotherapy aims to
disease debulking, testing of chemosensitivity , as well as mobilization
of peripheral blood stem cells. Platinum-based regimens (DHAF, ESHAP,
ICE) are frequently used for this purpose. However, the optimal salvage
chemotherapy regimen is still not known. Recently the combination of
gemcitabine, ifosphamide, vinorelbine and methylprednisolone (GIN)
has been shown to be an effective salvage and mobilizing regimen in HL.
Aims. To compare the efficacy of ESHAP (etoposide, methylpred-
nisolone, high dose cytarabine and cis-platinum) vs GIN chemotherapy
as 2nd line treatment for relapsed or refractory HL patients eligible tor
HDT/ASCT. Methods. Between 2001 and 2006 most patients scheduled
for ASCT received ESHAP as first salvage (n=37), while GIN was intro-
duced as first salvage during the last year (n=10). We retrospectively
compared these two regimens regarding mobilization parameters, dis-
ease control (overall response rate) and a combined endpoint, including
both successful mobilization and disease control prior to ASCT. Results.
Patients’ characteristics did not differ between ESHAP and GIN groups,
except of bulky disease at relapse/progression, which was more frequent
in the latter (3 vs 1 patient, p=0.047). GIN was more effective as a mobi-
lizing regimen: peak circulating CD34" cell count was higher (median
206.2 vs 75.2, p=0.003), the number of total CD34" collected cells was
higher (median 14.71x10%kg vs 4.32x10%kg, p=0.002), while all patients
were successfully mobilized with GIN vs 90% in the ESHAP group. In
addition, time to neutrophil engraftment following ASCT was faster
with GIN (median 9 vs 10 days, p=0.02). The median time to apheresis
was also shorter with GIN (12 vs 16 days, p<0.001). Response rates were
similar with both regimens (60% vs 53% with GIN vs ESHAP, p=0.69).
The combined endpoint of successful mobilization and disease control
prior to ASCT was achieved in a similar percentage of patients with
both regimens (60% vs 51%, p=0.63). Conclusions. GIN appears to be a
more effective mobilizing regimen compared to ESHAP in
relapsed/refractory HL. More patients are needed for a meaningful com-
parison of efficacy.
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PROGNOSTIC ROLE OF MUM1/1RF4 IN CLASSICAL HODGKIN LYMPHOMA

S. Valsami,' V. Pappa,’ D. Rontogianni,” F Kontsioti,' E. Papageorgiou,’
] Dervenoulas,’ T. Karmiris,” N. Harhalakis,” S. Papageorgiou,’'
P. Tsirigotis,' I Kaitsa,' N. Xiros,' E. Nikiforakis,’ T. Economopoulos'

2nd Dep. Internal Medicine, Attikon Hosp, ATHENS; *2Pathology Depattment,
Evangelismos Hosp, ATHENS; *Department of Hematology, Evangelismos,
ATHENS, Greece

Background. Although most cases of Classical Hodgkin lymphoma
(CHL) are cured, a significant minority experiences refractoriness to treat-
ment. The investigation of biological markers could ameliorate the pre-
dictive capacity of clinical staging systems. The aim of our study was the
detection of MUMI1/IRF4 expression in CHL and the correlation of its
expression with different clinical characteristics and prognosis. Methods.
Clinical data and biopsy samples from 107 patients with CHL diagnosed
from 1992-2003 were enrolled in the study. 55 were males and 52
females. The median age at diagnosis was 37 years (range 13 to 79 years).
Immunohistochemical staining was performed using the monoclonal
antibody MUM1/IRF4 (clone MUMI1p, DAKO, dilution 1:20) in paraf-
fin embedded tissue. Fisher's-exact test, the Kaplan-Meier method, the
Mann-Whitney test and the log-rank test were used for statistical analy-
sis. Univariate and multivariate analyses were also performed. Results. A
positive MUMI1/IRF4 nuclear staining was observed in 96 cases (92.3%).
H/RS cells showed moderate or strong nuclear positivity in the majori-
ty of positive cases (92.7 %). MUM1/IRF4 expressing patients were less
prompt to progressive disease (¢<0.001), they had better time to disease
progression (TTP) (»<0.001), and overall survival (OS) (p=0.03). No sig-
nificant association was found between MUM1/IRF4 expression and

12" Congress of the European Hematology Association

the rest of clinical and laboratory characteristics of the patients. Univari-
ate analysis for TTP revealed that lack of MUM1/IRF4 expression,
age>45 and advanced stage (III/IV) disease were associated with signif-
icantly worse TTP (p<0.001, »=0.009, p=0.017 respectively). Univariate
analysis for OS revealed that lack of MUM1/IRF4 expression, age >45,
advanced stage (III/IV) disease, B symptoms and extralymphatic sites of
involvement were associated with significantly worse OS (p=0.043,
p=0.009, p=0.017, p=0.049, p=0.01 respectively). MUM1/IRF4 expression
was an independent predictor factor for reduced TTP (p<0.001) on mul-
tivariate regression analyses. Conclusions. In conclusion our study has
shown that MUM1/IRF4 is expressed in the majority of CHL cases and
the lack of its expression in a minority of cases is associated with signif-
icantly shorter TTP and OS suggesting an association with a more
aggressive clinical course. The above findings need to be confirmed in
larger number of cases to demonstrate the prognostic role of this mark-

er in CHL.

0181

CHOP21 FOR HODGKIN'S LYMPHOMA. AN EXPLORATORY EVALUATION IN COMPARISON
TO ABVD AT A SINGLE INSTITUTION

J. Walewski,' J. Tajer,' E. Lampka,' E. Kraszewska,” W. Osiadacz,’
]J. Meder

'MSCM Institute and Cancer Centre, WARSZAWA; *Postgraduate Medical
Education Centre, WARSZAWA, Poland

Background. ABVD remains a standard chemotherapy for Hodgkin’s
Lymphoma (HL) despite many efforts to prove a superiority of other
regimens. Bleomycin was proven marginally active in this combination
(J Clin Oncol 2004; 22:1532) but adding significant toxicity. Response to
ABVD is often slow and relapse rate of 20-30% is a concern. ABVD has
never been directly compared to CHOP, the other global standard for
other lymphomas that is composed of agents certainly active in HL.
Aims. Current study is an update on initial report of 2004 (Blood 2004;
104: Abstract 1311). Methods. In addition to extending the follow up, we
compared outcome after CHOP in a pilot series of previously untreated
patients with a retrospective results of ABVD therapy at our institution.
Results. CR/CRu rates were 88 % and 62 % for CHOP and ABVD, respec-
tively. In CHOP CS III-IV group, more patients had at least 3 risk factors
(80%) than in ABVD CS III-IV group (40%). In contrast to ABVD, there
were no deaths in CHOP group but EFS was inferior. This might result
from a higher risk level in CHOP patients. A median follow up for CHOP
and ABVD patients was 47 and 63 months. In a multivariate analysis of
EFS the hazard ratio [95% C.1.] for CHOP vs. ABVD in CS I-Il and CS
LIV patients was 2.4 [0.99, 5.8] (»=0.054) and 3.63 [1.14, 11.5] (»=0.029).
Toxicity: grade 3/4 leukopenia in 9%, grade 1/2/3 peripheral neuropa-
thy in 6% of ABVD pts., no grade 3/4 toxicity in CHOP pts. Conclusions.
CHOP-21 is an active and low toxic regimen in HL with risk factors. A
prospective comparison of CHOP with a standard chemotherapy in a
randomized study will be justified.

Table 1.
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EXPRESSION OF ANGIOGENESIS RELATED FACTORS IN HODGKIN'S LYMPHOMA

EH. Passam,' M. Kafousi,> M. Foteinou,' G. Tsirakis,” P. Roussou,'
D.S. Kyriakou,' M.G Alexandrakis,’E. Stathopoulos®

'Sotiria Hospital, ATHENS; *Dept of Pathology, Medical School Crete, HER-
AKLION, *Dept of Hematology, Medical School Crete, HERAKLION; *Uni-
versity Hospital of Larisa, LARISA, Greece

Background. Angiogenesis is a prerequisite for solid tumour growth
and dissemination but there is relatively few data related to its signifi-
cance in Hodgkin lymphoma. Aims. The purpose of the study was to
examine the immunohistochemical expression and distribution of angio-
genic and proliferation markers in Hodgkin biopsies and their relation-
ship to clinical parameters. Materials and Methods. Slides from paraffin
embedded lymph nodes from 62 patients with Hodgkin lymphoma
were obtained from the Pathology Departments of two tertiary hospi-
tals. Immunohistochemical staining was performed on tissues after
dewaxing and rehydration with Vascular Endothelial Growth Factor
(VEGF) (Santa Cruz), Hypoxia Inducible Factor 1 o (HIF1a) (Santa Cruz),
Platelet Derived Growth Factor Receptor alpha (PDGFRa) and MIB-1
(Neomarker). Alkaline phosphatase polymer was used for detection of
all antibodies. CD31 staining was performed and the microvessel den-
sity (MVD) was defined by identifying three hot spots at 100X magni-
fication and counting at 400X with a graded graticule corresponding to
a 0,0625 mm’ surface area. Appropriate negative and positive controls
were used. In all cases neoplastic cells, reactive background cells and
endothelial cells were evaluated. A case had a score of 0 when less than
10% of neoplastic cells reacted with the antibody, 1 for staining of 10-
30% of cells, 2 for 30-50% and 3 when more than >50% of cells were
stained. Results. Immunohistochemistry showed that VEGF was nega-
tive in the neoplastic population in 53% of cases whereas 30% of cas-
es showed strong staining (score 3). The reactive population in the
lymph node biopsy was positive in over 50% of cases. HIF1a was pos-
itive in the neoplastic compartment in 31% of cases whereas PDGFRa
in 95% of cases. MIB-1 was positive in 70% of cases and in the range
0£20-50% of Reed Stenberg and alike cells. The MVD had a median of
2.6 which was not different from reactive lymph nodes. VEGF in the
non-neoplastic compartment correlated significantly with Ann Arbor
stage with increased staining in I-II versus stages Il and IV (spearman
tho: -0.329, p:0.017). Also higher VEGF score in reactive cells correlated
with increased incidence of complete response (¢:0.03). Increased MVD
was associated with the presence of necrotic lesions in the material
(7:0.05). Conclusion. Microvessel formation is not increased in Hodgkin
in comparison to reactive lymph nodes although there is expression of
angiogenic molecules by neoplastic and surrounding cells. VEGF shows
a higher level of expression in earlier stages of disease.
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EARLY INTERIM FDG-PET SCAN IN LOCALISED HODGKIN LYMPHOMA: EVALUATION IN 5
FRENCH CENTERS

M.S. Dilhuydy," P. Brice,” T. Traulé,’ P. Solal-Celigny,* S. Hirt,®
A. Pariente °O. Fitoussi’

1CHU de Bordeaux, PESSAC CEDEX; *Hopital Saint Louis, PARIS; *Hospices
Civils de Lyon, LYON; *Centre Jean-Bernard, LE MANS; *Polyclinique Bor-
deaux Nord, BORDEAUX; ‘Département de Pharmacologie, BORDEAUX,
FranceBackground.

Long-term survival from Hodgkin lymphoma (HL) in early-stage (I-II)
patients is more than 85%. However, certain patients have a primary
refractory disease with a worse evolution. Early interim FDG-PET scan
performed after 2 courses of chemotherapy (PET-2) provides an early and
accurate assessment of response and a correlation has been demonstrat-
ed between normalization of PET-2 and patient outcome. Aims. To eval-
uate the percentage of negative PET-2 in early-stage patients, and to
seek clinical or biological factors predictive of positive PET-2. Methods.
Forty-seven patients from five French centers with early-stage Hodgkin
lymphoma received ABVD as first-line chemotherapy. PET-2 was per-
formed 3 weeks after the second course of ABVD. Radiotherapy and
changes in management according to FDG-PET scan result could be
decided by the clinician. Evaluation was retrospective. Results. The medi-
an age was 33 years (rangel7-72). Thirty patients were male. Seventy
percent of patients were in unfavorable group according to EORTC cri-
teria (one or more of the following criteria: age > 50, systemic symp-
toms, elevated ESR >50 mm, bulk disease and more than three lymph
node areas involved). Thirty-nine patients had a pre-treatment FDG-
PET scan with a modification of staging in 6 cases. Initial staging accord-
ing to CT scan or FDG-PET scan was as follows: IA: 5 patients, IB: no
patient, IIA: 26 patients and IIB: 16 patients. Thirty nine patients (83 %)
had a negative PET-2 and 2 had minimal residual uptake whereas 6
patients (13%) had a clearly positive PET-2. Among the 39 patients with
negative PET-2, 31 patients undergo radiation therapy after completion
of four courses of ABVD. Among the 6 patients with positive PET-2,
treatment intensification (BEACOPP) occurred for 3 patients with a neg-
ative FDG-PET scan after two courses. For patients having ABVD, FDG-
PET scan results after four cycles were as follows: one remained with
minimal disease, one had a negative FDG-PET scan and one had a pos-
itive FDG-PET scan. At a median follow-up of nine months, one patient
with negative PET-2 relapsed early after the end of chemotherapy. The
46 other patients are in failure-free survival. Unfortunately, no clinical
or biological factor (from EORTC criteria) was significantly predictive
for PET-2 result. Conclusions. We showed in this series that negative PET-
2 is obtained in 83% of patients with early stage disease. These results
are similar to those expected in the EORTC H10 trial which evaluates
PET-2 guided treatment adaptation and expect about 85-90% of nega-
tive PET-2. No clinical or biological factor was significantly predictive for
PET-2 result. Prospective studies, like H10 EORTC trial are warranted

to confirm these results and find predictive factors for a positive PET-2.



Immunology and gene therapy

0184

EARLY RECOVERY OF THYMUS-DERIVED NAIVE T CELLS AND OF NK CELLS IN
PEDIATRICS PATIENS AFTER T-CELL DEPLETED HLA-HAPLOIDENTICAL STEM CELL
TRANSPLANTATION FOR THALASSEMIA

A. Isgro,' P. Sodani,' M. Marziali,' P. Polchi,' B. Erer,!
J. Gaziev,' K. Paciaroni,' A. Roveda,' L. Spitaleri,' W. Leti,’
M. Campagna,” E Aiuti,” G. Lucarelli'

1Mediterranean Institute of Hematology, ROMA; *Dept. of Allergy & Clinical
Immunology, ROMA, Italy

Background. Delayed immune recovery post transplant remains a sig-
nificant obstacle and results in increased risk of infections. T cells are
regenerated via 2 pathway, thymus-derived and peripheral expansion,
processes for which IL-7 is critical. Methods. To analyse the mechanisms
involved in immunological reconstitution, we studied six thalassemia
patients after 20 and 60 days post T-cell-depleted HLA-haploidentical
stem cell transplantation. The mean age ranged from 14 to 5 years. As
controls, 6 healthy donors matched by sex and age with the patients
were included. We analysed T cell subsets by flow cytometry. Stromal
cells, obtained from long term culture of bone marrow mononuclear
cells were analysed by immunohystochemistry and the stromal IL-7 pro-
duction was analysed by ELISA. Results. Day + 20 post transplant, the
patients had significantly lower CD4" T cells in comparison to the con-
trols (1.9+1.4% vs. 47.5£6 % respectively), and this reduced number was
mainly observed in CD45RA CD62L" (naive phenotype) subset (1.3+2%
in patients vs. 52+12% in controls). A significant decrease of peripheral
CD45RA'CD31" Th cells (thymic naive Th cells) (on average 0.5£0.3%
in patients vs. 37+10% in controls) was observed, whereas CD8" T cells
numbers did not statistically differ between patients and controls
(24.2+38.7 % vs. 20+7 %). NK cells were among the first [ymphocytes to
repopulate the peripheral blood, and up to 70% of these cells were CD56
bright whereas CD56dim CD16" NK cells were reduced. Day + 60 post
transplant an increase in the percentages of CD4' T cells, naive CD4" cells
and in thymic naive Th cells were observed (3+1.2%, 2.9+2.1%,
2.7+1%, respectively). CD8" T cells were also increased (in mean
35+27.5%). Compared with normal subjects, thalassemia patients
showed a significant increase of CD4" cell activation markers (CD95,
HLA-DR and CCRY) and this was observed after 60 days post trans-
plant, in parallel with the increase of the CD56“" CD16" NK cells espe-
cially in the patients with full engraftment. Stromal cells secreted lower
IL-7 levels (0.3+0.1 pg/mL vs. 0.8+0.1 pg/mL, in controls) and displayed
by immunohistochemistry an altered phenotype (macrophage-like mor-
phology). Discussions. A significant decrease in total lymphocyte counts
and depletion of CD4" T cells expressing predominantly the
CD45RA'CD62L" phenotype were observed after 60 days post trans-
plant. Also the CD4'CD45RA*CD31* T cell subset was initially reduced
but an increase has been observed at day + 60 post transplant, suggest-
ing a thymus involvement in these patients. An IL7/IL7R pathway dys-
regulation has been also observed, possibly involving bone marrow stro-
mal cells. NK cells were among the earliest lymphocytes to repopulate
the peripheral blood, but. CD56™ CD16" NK cells were increased after
60 days post transplant, especially in the patients with full engraftment,
suggesting a role of donor NK cells on bone marrow engraftment. We
hypothesize that the recovery of T cell compartment may be due to an
altered production of new T cells starting from the haematopoietic stem
cells under the influence of stromal cytokines production.
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VACCINATION WITH DENDRITIC CELLS: CELLULAR IMMUNE MODULATION BY
LEUKOCYTAPHERESIS IN PATIENTS WITH METASTATIC MALIGNANT MELANOMA

M. Hendelmeier," A. Oehring,' M. Erdmann,’J. Doerrie,” N. Schaft,’
E. Kohler” R. Zimmermann,' E. Strasser,' R. Ecksteinl

"Transfusion Medicine, ERLANGEN] *Department of Dermatology, ERLAN-
GEN; *Center for Molecular Medicine, ERLANGEN, Germany

Background. Monocyte-derived Dendritic Cells (DC) are promising
tools for the cellular immunotherapy of cancer (Banchereau et al, Nature
Rev Immunol 2005; 5:296-306). Monocytes are, however, immune com-
petent cells and consist of different subpopulations (Gordon et al, Nature
Rev Immunol 2005; 5:953-964) with different physiological roles (Clan-
cy et al.,, ] Leukoc Biol 2006; 79:757-766). However, no data is available

yet considering the impact of leukocytapheresis on monocyte subpop-
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ulations in patients with metastatic malignant melanoma. Aims. Leuko-
cytapheresis is a stimulus for recruitment of distinct monocyte subpop-
ulations in patients and the enrichment of monocytes in apheresis prod-
ucts. The focus is on the main population of CD14" monocytes and the
subpopulations of CD14'*CD16" monocytes, CD33dimCD16" mono-
cytes, and CD33bright monocytes. The impact of the apheresis proce-
dure on these important monocyte subpopulations was demonstrated.
Methods. 18 patients with metastatic malignant melanoma and 22
healthy blood donors were investigated before and after leukocytaphere-
sis procedures. Additionally, monocyte apheresis products (MAP) of
patients were compared with the results of healthy blood donors. The
percentage of monocyte subpopulations were investigated by flow
cytometry (FACS Calibur, BD). The impact of the apheresis procedure
was demonstrated by calculation of the recruitment factor (RF). Calcu-
lation formula: RF = (postdonation cell count + cell yield) / predonation
cell count. Results. Monocyte subpopulations showed different enrich-
ment in patients, in healthy blood donors and in MAP. In patients (n=18)
with metastatic malignant melanoma the CD14*CD16" monocytes
increased by 57 % (p=0.002) in the postdonation count. Additionally, the
CD33dimCD16+ monocytes increased by 40.3% (p=0.002) whereas the
same cell population in healthy blood donors decreased by 12%
(»=0.079) in blood counts after apheresis procedure. CD14*CD16" mono-
cytes were enriched in MAP by factor 2 (4.99+£2.58 % vs. 10.14+6.71%,
»<0.0001). The pre- and postdonation counts of CD14+CD16+ mono-
cytes in donors (n=22) differed significantly (4.8% vs. 5.83%, p=0.001).
Significant differences between the RF of CD14* monocytes and
CD14°CD16" monocytes could be demonstrated (»=0.003). The calcu-
lated RF of CD33bright monocytes differed significantly from the RF of
CD14'CD16" monocytes (p=0.003) and CD33dimCD16* monocytes
(»=0.016). Between the RF of CD14*CD16" monocytes and the RF of
CD33dimCD16" monocytes no significant difference was detectable.
Summary and Conclusions. These results suggest a different cell recruit-
ment of monocyte subpopulations in patients with metastatic malig-
nant melanoma compared to healthy blood donors. CD14*CD16* mono-
cytes and CD33"CD16* monocytes were increased in patients with
metastatic malignant melanoma after leukocytapheresis. The leukocy-
tapheresis procedure itself is a cellular immune modulation because of
both, the removal and the different mobilization of distinct monocyte
subpopulations. This immune modulation may have implications for
the development of cellular therapies with DC and may impact on the
results of vaccination with DC.

Figure 1.
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PROGNOSIS AFTER UNMANIPULATED HLA HAPLOIDENTICAL BLOOD AND MARROW
TRANSPLANTATION IS CORRELATED TO THE NUMBERS OF KIR LIGANDS IN RECIPIENTS

X.-J. Huang, X.-Y. Zhao, K.-Y. Liu, L.-P. Xu, D.-H. Liu
Peking University Institute of Hematology, BEIJING, China

Background and Aims. The goal of this study was to explore the role of
NK cell alloreaction in predicting prognosis under unmanipulated HLA-
haploidentical blood and marrow transplantation and examine whether
the presence of any individual donor-activating KIR gene had an influ-
ence on the clinical outcome. Methods. We studied the HLA and KIR
genotype of 64 donor-recipient pairs, who underwent transplantation.
Results. In contrast to Perugia’s KIR ligand-ligand mismatch model or
Handgretinger’s KIR receptor-ligand mismatch model or Bignon’s KIR
gene-gene mismatch model between donor-recipient pairs, we found
that the cumulative incidence of 3-year disease-free survival (DFS), over-
all survival (OS), and transplantation-related mortality (TRM) were best
predicted by the number of KIR ligands carried by patients (HR 0.355,
95%ClI, 0.186-0.678, p=0.002 for DFS; HR 0.445, 95%CI, 0.233-0.848,
p=0.014 for OS; HR 0.450, 95%CI, 0.219-0.926, p=0.030 for TRM).
Moreover, an analysis of KIR ligand numbers was found to be correla-
tive in patients with lymphoid malignancy. The KIR ligand-ligand mis-
match model is a good predictor of acute graft versus host disease
(aGVHD, HR 3.812, 95%CI, 1.667-8.720, p=0.002). Meanwhile, the
presence of donor-activating KIR2DS3 also contributed significantly to
acute (HR 2.967, 95%CI, 1.265-6.958, p=0.012) and chronic GVHD (HR
2.541, 95%CI, 1.127-5.730, p=0.025). Conclusions. These data indicate
that prognosis after transplantation is associated with the numbers of
KIR ligands in recipients and T cell alloreaction may play a predominant
role in this model.
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DENDRITIC-LEUKEMIA CELL HYBRIDS GENERATE SPECIFIC ANTI LEUKEMIA CTLS IN
VITRO

R. Eshel, M. Shpringer, R. Ben-Yosef, A. Vexler, E. Naparstek
Tel-Aviv Sourasky Medical Center, TEL-AVIV] Israel

Background. Allogeneic stem cell transplantation (alloSCT) contributes
significantly to better disease control in patients diagnosed with high risk
AML. . Nevertheless, a significant proportion of patients suffer from
recurrence of the disease. For those high risk patients, novel therapeu-
tic strategies based on cellular immunotherapy have been explored to
improve the clinical outcome of alloSCT. However, in most cases the
leukemia specific antigens are unknown, and hence the cellular or non-
antigen specific immunotherapy is based preliminary on the administra-
tion of allogeneic, donor derived T lymphocytes (DLI), aiming to induce
a clinically significant graft-versus-leukemia responses. Aims. The aim of
our study was to induce a potent and specific anti-leukemia cytotoxic
T lymphocyte (CTL) response, utilizing dendritic-leukemia cell hybrids,
to treat leukemic relapse in patients after alloSCT. Such fusion cell vac-
cine has the advantage of presenting both known and unidentified
leukemic antigens, in the context of co-stimulatory signals. Methods and
Results. Purified human monocyte-derived dendritic cells (DCs) were
isolated from peripheral blood mononuclear cells of 5 healthy HLA-
identical stem cell donors. Immature DC were successfully fused with
recipients irradiated leukemic cells utilizing polyethylene glycol (PEG),
and underwent further maturation in the presence of TNF-a., IL-6 , IL-
1B , and PGE2. Fused population of DC-leukemia was estimated by
flow-cytometry using two membrane incorporated fluorescent dyes,
and DAPI stain was utilized to confirm the true presence of DC -
leukemia cell hybrids. Generation of leukemia specific donor CTLs was
performed by co-culture of donor mononuclear cells with irradiated
DCs-leukemia hybrids under IL-2 deprivation. T cells were then further
expanded in culture, and tested for their specific in-vitro cytotoxic activ-
ity against the leukemia cells that was utilized as fusion partner by LDH
cytotoxicity colorimetric assay. In 4 out of 5 cases we were able to
demonstrate a significant and specific cytotoxic activity of the hybrids-
primed CTLs against the patients leukemic cells. Conclusions. Our results
clearly demonstrate that the hybrid vaccination approach in AML is
technically feasible. Such specific anti-leukemic donor CTLs may be uti-
lized to maximize the anti-tumor effects of DLI in patients relapsing
after allogeneic transplantation.
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TOLL-LIKE RECEPTOR EXPRESSION ON TRANSPLANTED T-CELL SUBSETS INFLUENCES
OUTCOME AFTER ALLOGENEIC UNRELATED STEM CELL TRANSPLANTATION

U. Platzbecker, J. Stoehlmacher, C. Pabst, Ch. Thiede, G. Ehninger,
M. Bornhauser

Universitdtsklinikum Carl Gustav Carus, DRESDEN, Germany

Introduction. Recently, Toll-like receptor (TLR) 2 and 4 have been iden-
tified as the most important receptors for LPS, which is contained in the
cell wall of gam-negative bacteria and is known to be a main inducer of
graft versus host disease (GVHD). The role of TLR expressing T-cells
within the graft for the induction of GVHD in patients after unrelated
peripheral blood stem cell transplantation (PBSCT) is unknown. Meth-
ods and patients. We therefore determined by flow cytometry TLR
expression on T-cells within the graft of 63 patients receiving unrelated
PBSCT after intensive conditioning followed by cyclosporine A and
methotrexate as GVHD prophylaxis. Additionally, donor specific single
nucleotide polymorphisms (SNP) for TLR2-R753Q, TLR4-D299G and
TLR4-Y135A were determined. The data were finally correlated with
clinical endpoints. Results. As expected, TLRs were not significantly
expressed on T-cells in peripheral blood of healthy donors (TLR 2:
<1.0%, TLR4 <0.5% of T-cells, n=6). In contrast we detected a distinct
up-regulation of these receptors on T-cells within the grafts. TLR2 and
TLR4 expression on CD4* T-cells ranged from 1.2%-12.3% (median
3.1%) for TLR2 and from 1.2%-12.0% (median 3.7 %) for TLR4. Among
the CD8* T-cells 0.9%-16.1% (median 3.3%) expressed TLR2 and 0.7 %-
13.3% (median 3.5%) expressed TLR4. The SNP for TLR2-R753Q and
TLR4-D299G was found in 8.6% and 10.3% of the allogeneic donors,
respectively but did neither correlate with the expression levels of TLR
on T-cells nor with clinical endpoints. Treatment-related mortality from
infections was observed in 10 patients (16%). Interestingly, higher
expression of TLR2 and 4 on CD4* but not CD8" T-cells was significant-
ly associated with an increased cumulative incidence of fatal infections
(38% vs. 8% p=0.03 for TLR2 and 37 % vs. 9% p=0.007 for TLR4). Nei-
ther the overall CD3*, CD4* and CD8" cell dose nor the expression of
TLR2 and 4 on CD4* and CD8" T-cells showed a significant association
with the incidence of acute or chronic GVHD or relapse. Conclusions.
These data suggest a previously unrecognised up-regulation of TLR on
CD4* and CD8" T-cells contained in G-CSF mobilized apheresis prod-
ucts. Whether these phenotypic changes impact on T cell function or
patient outcome warrants further investigation.
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GENETIC LABELING OF HUMAN CD34-POSITIVE HEMATOPOIETIC PROGENITOR CELLS
AND MESENCHYMAL STEM CELLS BY HIGHLY EFFICIENT MRNA-BASED GENE TRANSFER

J. Greiner,' J. Torzewski,' P. Ponsearts,” M. Rojewski,’ D. Kronawitter,"
H. Schrezenmeier,’ V. Hombach,' H. Dohner,' M. Schmitt,’
M. Wiesneth,” O. Zimmermann,' ]. M. Wiehe'

'University of Ulm, ULM, Germany; *University of Antwerp, ANTWERPEN,
Netherlands, *Institute of Clinical Transfusion Med., ULM, Germany

Transfection is an essential tool for numerous in vitro applications
including studies of gene expression, promoter analysis, intracellular sig-
naling pathways and therapeutic strategies such as tissue engineering
and gene therapy. Furthermore, genetic labeling of HPC and their con-
secutive fate-mapping in vivo is an approach to answer intriguing ques-
tions in stem cell biology. We recently reported an efficient transient
genetic labeling of human CD34* HPC by nucleofection with the trun-
cated low affinity nerve growth factor receptor (deltaLNGFR) that is
nowadays accepted for human in vivo application. In this study we opti-
mized this method regarding transfection efficiency and viability loss by
transfering in vitro transcribed mRNA in human CD34* HPC and MSC
and compared the data with samples transfected with plasmid DNA.
The marker gene deltaLNGFR was in vitro transcribed to mRNA or was
cloned in the pVAX1 plasmid. Cells were transfected with LNGER-
encoded mRNA or plasmid DNA using nucleofector technology (amaxa
system). Marker gene expression was assessed using antiLNGFR anti-
body by flow cytometry over a time periode of 10 days. Nucleofection
of CD34* HPC and MSC with mRNA of the marker genes deltaLNGFR
and EGFP resulted in transfection efficiencies up to 85% or 91% one day
after nucleofection, respectively, without a significant viability loss (72 %
or 68% viable cells, respectively). In contrast, introduction of plasmid
DNA caused a decrease in viability with a gene expression of only 50%.
Transgene expression declined background levels 6 days after transfec-
tion, showing no differences between mRNA and plasmid transfection.



Cell viability was not affected by mRNA-transfection. Moreover, differ-
entiation assays of deltaLNGFR-selected MSC after transfection, showed
that differentiation of MSC into mesenchymal cells like chondrocytes,
adipocytes and osteoblasts was not affected by mRNA nucleofection.
Taken together, nucleofection is a powerful, highly efficient and non-tox-
ic approach for transient labelling of human progenitor cells. This trans-
fection method is significantly more efficient using mRNA instead of
plasmid DNA. Nucleofection with mRNA might be a useful tool to tran-
siently manipulate stem and progenitor cells without inducing cell tox-

icity.
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SELECTIVE DEPLETION OF ALLOANTIGEN-REACTIVET CELLS BY TRYTOPHAN CATABOLITE
3-HYDROXYANTHRANILIC ACID

S.K. Seo, Y.D. Joo, S.-M. Lee, I.-H. Choi
Inje University College of Medicine, BUSAN, South-Korea

Background. Indoleamine 2,3-dioxygenase (IDO) is a potent
immunoregulatory enzyme that converts the essential amino acid tryp-
tophan to catabolic products collectively known as kynurenines. Gen-
eration of tryptophan-derived catabolites by IDO is an important mech-
anism in IDO-induced T cell tolerance. Aims. We show the downstream
molecular mechanism of the selective depletion of alloantigen-reactive
T cells by tryptophan catabolite 3-hydroxyanthranilic acid (3-HAA).
Methods. Peripheral blood mononuclear cells (PBMCs) were labeled with
CEFSE to distinguish between alloantigen-reactive T cells and resting T
cells. CFSE-labeled PBMCs were cocultured with allogeneic cells in the
presence or absence of 3-HAA. FACS analysis was performed to meas-
ure the cell cytotoxicity, intracellular ROS generation, and GSH levels.
Lethally irradiated BDF1 mice were transplanted with T cell-depleted
bone marrow plus splenocytes form B6 donors. Recipients were
intraperitoneally treated with 3-HAA or with control solvent. Results. 3-
HAA selectively depleted alloantigen-reactive T cells by inducing apop-
tosis in vitro. Treatment with 3-HAA markedly increased intracellular
reactive oxygen species (ROS) generation by depleting intracellular glu-
tathione (GSH) in alloantigen-reactive T cells. Replenishment of GSH
with 2-mercaptoethanol (2-ME) and N-acetylcysteine (NAC) complete-
ly protected against selective T cell depletion by 3-HAA. Administration
of 3-HAA in mouse prevented GVHD by selectively depleting alloanti-
gen-reactive donor T cells through apoptosis. Conclusions. 3-HAA
enhances intracellular ROS generation of depleting GSH in activated T
cells, thus resulting in selective depletion of alloantigen-reactive T cells
in vitro and in vivo. Our data suggest that tryptophan catabolites, especial-
ly 3-HAA, could represent a novel target for the development of new
drugs for the treatment of transplantation rejection.
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IMPROVING THE CLINICAL APPLICABILITY OF CHIMERIC-RECEPTOR TRANSDUCED T
CELLS: CD20 AS A MARKER FOR SELECTION, TRACKING AND ANTIBODY-MEDIATED
KILLING OF TRANSDUCED CELLS

V. Marin,' H. Kakuda,” A. Tintori," A. Biondi,! G. D'Amico,’
D. Campana’

'M. Tettamanti Research Center, MONZA, Italy; *St.Jude Children's Research
Hospital, MEMPHIS, USA

Background. an emerging new tool for cancer immunotherapy is the
infusion of T lymphocytes transduced with chimeric-receptors that redi-
rect them against molecules expressed on the surface of cancer cells. The
clinical applicability of this approach could be further augmented by
effective methods to enrich, track and eliminate genetically modified
cells. Aims. we tested whether a chimeric-receptor directed against
CD19, a molecule widely expressed in B-lineage acute lymphoblastic
leukemia (ALL) and B-cell non-Hodgkin lymphoma, could be co-
expressed with CD20. This would offer a means to select transduced
cells ex vivo and eliminate them in vivo using anti-CD20 antibodies. Meth-
ods. a MSCV retroviral vector containing the anti-CD19-CD28-zeta-
IRES-CD20 insert (M-CD19-CD28-zeta-I-CD20) was generated by sub-
stituting the GFP gene with the human CD20 gene in the anti-CD19-
CD28-¢-IRES GFP vector. The CEM-C7 and Jurkat cells were then trans-
duced by incubation with retroviral supernatant on retronectin-coated
tube. Three days after transduction the expression of chimeric receptor
and CD20 has been evaluated by flow cytometry and CD20" cells were
then immunomagnetically purified. Results. CEM-C7 and Jurkat cells
were efficiently transduced with the M-CD19-CD28-zeta-I-CD20 vec-
tor. After transduction, the anti-CD19 receptor was expressed by 11%
of CEM-C7 and by 32% of Jurkat cells. Although levels of expression
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were weaker than that achieved with constructs lacking CD20, the
receptor was functional, as shown by the induction of IL-2 transcripts
after exposure of transduced Jurkat cells to the CD19+ALL cell line OP-
1. Expression of CD20 was detected on 35% of CEM-C7 and on 63%
of Jurkat cells; after immunomagnetic cell-sorting with an anti-CD20
antibody over 95% of sorted cells expressed the anti-CD19 receptor.
Experiments to determine whether exposure to the clinical anti-CD20
antibody Rituximab can eliminate the transduced cells, and the relative
potency of radioisotope-conjugated anti-CD20 antibodies are planned.
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DNAVACCINE AND ALL-TRANS RETINOIC ACID COMBINED TREATMENT ELICITS
SPECIFIC AND PROTECTIVE CELLULAR IMMUNE RESPONSES IN A MOUSE MODEL OF
PRE-ESTABLISHED ACUTE PROMYELOCYTIC LEUKAEMIA

R.A. Padua,' K. Furugaki,' H. Moins-Teisserenc,' K. Pokorna,’
M. Reboul,' M.-H. Schlageter,” D. Charron,' C. Chomienne,' M. Pla'

'Institut Universitaire D'Hematologie, PARIS; *AP-HF, Hopital Saint-Lous,
PARIS, France

Background. DNA vaccines can be effective in the acquisition of
humoral and cell-mediated immune responses. Our studies on an acute
promyelocytic leukemia (APL) mouse model show that DNA vaccina-
tion combined with all-trans retinoic acid (ATRA) results in a survival
advantage with a significant increase in the Thl cytokine IFNg (Padua
et al., Nat. Med. 9:1413, 2003). ATRA alone can act as an adjuvant to
induce immune responses as measured by an increase in anti-RARa anti-
body production, which correlated with improved survival in mice. Sim-
ilar increases in antibody production have been observed in our patients
after maintenance therapy (Robin et al.,, Blood 108:1972,2006). Aim. 1) To
use immunomonitoring and functional assays to evaluate the presence
of activated T-cells and to demonstrate APL-specific killing. 2) To deter-
mine if the protective effect of DNA vaccination is CD4* mediated. Meth-
ods. Cytokine release was measured using a cytokine bead array kit.
Using an APL transplant model in FVB/N mice, CD107a, expressed on
the surface of Iytic granules of activated T-cells, was measured by flow
cytometry. A flow based CFSE assay was used to measure APL specific
cell killing by cytotoxic T-cells (CTLs). As FVB/N mice have H2q haplo-
tyes, blocking anti-H2q antibodies were used to determine if the cyto-
toxic activity was MHC restricted. Immunophenotyping by measuring
CD4* and CD8" absolute counts were conducted. Mice injected with
APL cells were depleted of CD4" cells with anti-CD4 antibody treat-
ment and assayed for efficacy of the DNA+ATRA combined therapy.
Results. In long-term survivors, Thl cytokines TNFa and IENg were
increased and specific activated CD3/CD8 T cells were detected and
observed to release cytotoxic granules in the presence of APL cells. A
dose dependent decrease in CFSE positive cells was observed assaying
effectors from spleens of ATRA alone, ATRA+DNA treated mice and
CD107a+ sorted cells from the latter using APL cells as targets. This
effect was MHC restricted as anti-H2q antibodies reduced the specific
cytotoxic activity. CD4" absolute numbers of non-responders (NR) (died
before 80 days) and responders (R) (survived more than 80 days) showed
a significantly higher number of CD4" cells in the latter compared with
the former on day38 (#=0.007). The DNA +ATRA treated mice died ear-
lier in the CD4+ depleted mice compared with the undepleted animals.
Summary and conclusions. In the long-term survivors, the presence of acti-
vated T-cells and MHC restricted APL specific cell killing was detected.
An increase of Th1 cytokines is indicative of DNA effects. DNA vacci-
nation requires CD4+ cells for efficacy as there was no extension of
lifespan in DNA treated mice in the CD4" depleted FVB/N. This corre-
lates with the observation that on days 38 of the protocol following
transplant of APL there is an increase in CD4* absolute numbers in the
Rs compared to NRs. These data are consistent with an increase in anti-
RARa antibody production previously measured in other protocols.
Therefore we have been able to detect protective cellular and humoral
responses in mice with the combined treatment of DNA+ATRA, which
correlates with outcome.
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IMMUNE RECONSTITUTION OF THET CELL COMPARTMENT IN HEMATOLOGICAL MALIG-
NANCIES FOLLOWING ALLOGENEIC NON MYELOABLATIVE HEMATOPOIETIC CELL
TRANSPLANTATION

P. Omedé,' B. Bruno,” M. Gilestro,' M. Spagnolo,’E Ferro,”
M. Ruggeri,” M. Brunetti,” S. Caltagirone,” C. Di Bello,” A. Fantauzzo,
L. Cimolin,> C. Sfiligoi,” S. Cena,” L. Giaccone,’ E Fiore,” M. Rotta,’

R. Sorasio,” M. Boccadoro?

'ASO San Giovanni Battista, TORINO; *Divisione di Ematologia, TORINO,
Ttaly

Background and Aims. Allografting is a potentially curative therapy for
a variety of hematological malignancies. However, relapse and treat-
ment-related toxicity are major obstacles to cure. Reduced-
intensity/non-myeloablative conditionings were designed to initially
establish hematopoietic mixed-chimerism and then to serve as a plat-
form for additional cell immunotherapy aimed at eradicating tumor cells
in medically unfit or elderly patients (up to 70 years). However, the risk
of post-transplant infections and the efficacy of graft-versus-tumor
effects also rely on the thymic function, potentially reduced with age.
For this reason it is mandatory to evaluate the residual thymic function.
Material and methods. The immune recovery of the T cell compartment
was evaluated by flow cytometry in 66 patients with hematological
malignancies, median age 54 years (range 34-64), conditioned with low
dose TBI (200 cGy), with/without fludarabine (90 mg/m’ total), followed
by G-CSF mobilised peripheral blood stem cell infusion from HLA iden-
tical siblings. The analyses were performed at different timepoints: base-
line, at day +28, at 3, 6 months, and at 1, 2, 3, 4, 5, 6 years post-trans-
plant. Briefly, fresh peripheral whole blood samples were red cell deplet-
ed and stained with four-colour combinations with the following
MoAbs: CD3, CD4, CD8, CD16, CD45RA, CD45R0, CD62L. At least
80000 events for each combination were acquired on a FacsCalibur (Bec-
ton Dickinson), and analysed with CellQuest Pro software. T cell Recep-
tor Excision Circles (TRECs) were evaluated by real-time quantitative
PCR with an ABI PRISM 7900HT Sequence Detection System at the
same timepoints. Results. Peripheral CD4+ T cells to >200/ul promptly
recovered by day +28 with median values of 274/uL, gradually increas-
ing to 474/ul, 682/uL, and 964/uL, at 1, 3 and 6 years, respectively. Naive
CD4+CD45RA+bright T cells increased to 49/ul, 66/uL, 122/uL, at day
+28, and at 2, 6 years, respectively. Memory CD4+CD45R0+bright
remained stable with median values of 153/ul and 128/uL from day +28
through month +3, respectively; then increased to 234/ul, 332/uL,
529/uL, at 1, 2, 6 years. The evaluation of the coexpression of the CD45
isoforms showed that the number of CD4+CD45RA+CD45R0+ T cells
reached median values of 63/ ul by day +28 and 73/ul at 6 months; then
increased to 128/ul, 191/ul, 237/ul at 2, 5, 6 years, respectively. CD8+ T
cells reached median values of 156/ ul by day +28, increasing to 445/uL,
880/ulL, at 6 months, and at 4 years, respectively. CD4/CD8 ratio was
1.8 by day +28, decreased to 0.57 at 1 years, and then increasing at 0.9
at 4 years. In a subset of 35 patients the presence of naive
CD4+CD62L+CD45RA+bright T cells and of memory CD4+CD62L-
CD45R0+bright T cells was evaluated. Preliminary data showed an
increase of these cell populations at 4 years with a median value of
836/ul, and 433/ul, respectively, while they remained stable at 5 and 6
years. TREC copies/100 ng DNA from peripheral mononuclear cells and
sorted CD4 cells were measured in 52 and 46 patients, respectively, at
the same timepoints: median baseline value from PBMC was 0.5, then
it gradually increased to 2.6 at 1 years, reached 53.7 at 5 years, and
remained stable at 6 years. A significant correlation was demonstrated
between TREC values from PBMC and CD4+CD62L+CD45RA+bright
T cells (p<0.00003). Conclusions. Our findings suggest a slow T immune
reconstitution during the first two years post-transplant that differs from
normal T lymphocyte ontogenesis. Preliminary results show a significant
correlation between the quantitative analysis of TRECs and the analy-
sis of very naive T cells by CD62L expression and allow to quantify the
residual thymic function in this group of elderly patients.
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USING HSV-TK SUICIDE GENE TRANSFER TO IMPROVE THE SAFETY OF DLI
S. Borchers, E.M. Weissinger, A. Ganser

MHH, HANNOVER, Germany

Background. The possibility to manipulate the graft, e. g. to select
CD34 positive cells or to deplete CD3 positive cells, has lowered the
incidence of acute graft versus host disease (aGvHD) occurring after
hematopoetic stem cell transplantation (HSCT). But this beneficial effect
has its drawback in high relapse rates, increased infection rates, and a
higher risk of graft failure due to the lack of T-cells. To circumvent these
problems, donor lymphocyte transfusions (DLI) are given to the patients.
Aims. Transfusion of unmanipulated donor T-cells can lead to aGvHD
even after 100% donor chimerism is achieved. In order to have the ben-
efit of DLI and lower the risk of aGvHD, the DLI can be transduced with
a suicide gene (e.g. the herpes simplex virus thymidine kinase HSV-TK)
in order investigate the possibility of eliminating severe aGvHD by
induction of the suicide mechanism using ganciclovir (5 pg/kg BW).
Safety and feasibility of this technique were investigated in a set of 9
patients in our institute. Methods. 9 patients, 7 with AML and 2 with
CML, were enrolled in the study. They were transplanted from HLA-
identical sibling donors with CD34-enriched stem cells without further
immunosuppression. Donor-T-cells were transduced with the replica-
tion-deficient retrovirus SFCMM-3, which expresses HSV-TK as a sui-
cide gene and the truncated version of the low affinity nerve growth fac-
tor receptor ('LNGEFR) for selection purposes. In the follow up blood
samples of the patients were collected at certain intervals and the trans-
duced cells were tracked by flow cytometry and PCR. In addition, recon-
stitution of the TCR repertoire was checked by spectratyping. Results.
After transfusion, SFCMM-3 transduced T-cells were detectable in all
patients by PCR and FACS-analyses immediately after transfusion and
during the follow up period (range: 1.1-3.8 years). One of 9 patients
developed aGvHD of the skin, grade 1, at 56 days after the transfusion
of the transduced cells. In a patient positive for bcr-abl, ber-abl gene
expression was not detectable any more after an expansion of trans-
duced cells. Donor chimerism was stabilized after transfusion of the
transduced cells in all patients treated. Spectratyping showed a normal-
isation of the TCR repertoire over time, additionally the transduction
apparently did not cause severe skewing in transduced donor cells. To
date, 8 of 9 patients are alive and well. Conclusions. The administration
of DLIs transduced with a suicide gene showed no negative side effects
so far. Therefore, a phase II clinical trial in an haplo-identical setting
using this technique has been started at our institution.
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MINOR HISTOCOMPATIBILITY ANTIGEN ALLOREACTIVITY: CLINICAL RELEVANCE OF
FUNCTIONAL TESTS

E Garban,' D. Laurin,” D. Hannani,” M. Pernollet,” A. Moine,
J. Plumas,” ].C. Bensa,” ].Y. Cahn’

'CHU Grenoble, GRENOBLE; *EFS Rhone Alpes & INSERM U823, LA
TRONCHE; *CHU Grenole, GRENOBLE, France

Background. Minor Histocompatibility (mH) antigens alloreactivity
play a determinant role in Graft versus Host Disease (GVvHD) and Graft
versus Leukemia effect (GvL) after HLA-identical hemapoietic stem cell
transplantation. Aims. We investigated the impact of alloreactivity
against minor antigens on GVHD and relapse from donor versus recip-
ient or versus current identified mH epitopes measured in blood sam-
ples until 3 months or later after allogeneic transplantation. Methods. 27
patients transplanted with an HLA compatible donor were studied for
mismatch in un mismatch en mHA parmi HA-1 HA-2 HA-3 HA-8 HB-
1 ACC-1 UGT2B17 H-Y HwA-9 HwA-10. Function against recipient of
T lymphocytes after transplant was studied by ELISPOT (IFN y) and the
detection of T lymphocyte performed by flow cytometry using multi-
mere HLA-minor antigen derived peptides. Biological findings were cor-
related with clinical data : GVHD or risk of relapse (Graft versus
leukemia). Results. Alloreactivity, during the 3 first months is associated
with acute GVHD and GvL (p”0.015). Functional response measured by
ELISpot IFN-y against mH epitopes is also relevant to acute GvHD and
GvL (p”0.046) but the presence of specific T-cells measured by multimers
HLA/peptides is not. Correlation of early alloreactivity and risk of
relapse appears strong since the median post transplant follow-up for
patients reach 24 month. Donor versus recipient reactivity observed
next to the third month is associated with chronic GVHD and has a pos-
itive predictive value of 91% on GvL (¢”0.01). Nevertheless the response
observed individually against mH epitopes by ELISpot assay beyond 3



month is not relevant to chronic GvHD or GvL. The presence of mH epi-
tope specific T-cells is also not linked to the GvHD but very interesting-
ly is associated to the GvL effect (GvL p”0.01). Conclusions. Our results
suggest that monitoring of mH responses on a restricted panel of anti-
gens could have interest very early following hemapoietic stem cell trans-
plantation. This a could give arguments for early therapeutic interven-
tion for patients with a high risk of relapse and when no detectable
alloreactivity could be observed during the first 3 months post trans-
plant.
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HIGH ALLOREACTIVE POTENTIAL OF SUICIDE GENE EXPRESSING CENTRAL MEMORY T
LYMPHOCYTES CULTURED WITH HOMEOSTATIC I"-CHAIN CYTOKINES FOR THE CURE OF
HEMATOLOGICAL MALIGNANCIES

S. Kaneko,' S. Mastaglio,' A. Bondanza,' M. Ponzoni,' L. Aldrighetti,’
S. Toma,” M. Radrizzani,” S. La Seta-Catamancio,” E. Ciceri,'
T. Nagasawa,® C. Bordignon,' C. Bonini'

'Scientific Institute San Raffaele, MILAN, Italy; *MolMed, MILAN, Italy; *Uni-
versity of Tsukuba, TSUKUBA, Japan

Background. Alloantigen targeting adoptive immunotherapy is a pow-
erful therapeutic approach to increase the graft-versus-leukemia (GvL)
effect mediated by allogeneic hematopoietic stem cell transplantation,
for the cure of hematological malignancies. Although alloreactivity medi-
ated by donor lymphocytes plays a crucial role in treating and prevent-
ing disease relapse, its extensive exploitation is limited by the risk of a
life-threatening complication: Graft-versus-host disease (GvHD). To
solve this double bind, we’ve investigated the therapeutic potential of
donor lymphocytes retrovirally transduced to express the suicide gene
thymidine kinase of Herpes Simplex virus (TK cells) in patients affected
by leukemia, and showed that the infusion of TK cells induces GvL and
allows to control severe GvHD by ganciclovir (GCV). Initial clinical expe-
rience showed that infused TK cells have a reduced alloreactivity and are
mainly CD45RA/CD62L  effector memory (EM) T cells, known to have
limited survival potential. This functional phenotype is possibly due to
the ex vivo manipulation based on the enforced expansion of lympho-
cytes by polyclonal stimulation (soluble anti-CD3 antibodies) and high
concentration of IL-2. Ajms. The aim of the study is to maximize the
alloreactive potential of TK cells for the cure of leukemia, while control-
ling severe GVHD. Methods. We hypothesized that culture with anti-
CD3/CD28Ab coated magnetic beads (3/28b) and homeostatic y-chain
cytokines may allow to fully maintain alloreactivity on TK cells, while
permitting retroviral transduction. We tested IL-7, a central regulator of
the survival and maintenance of naive and memory T lymphocytes, and
IL-15, a regulator of the initiation, clonal expansion, contraction, and
maintenance of memory cells. We used the SECMM3 vector for T cells
transduction. Phenotypes, antigen reactivity, and survival of TK cells
were analysed in vitro and in vivo; using a murine model based on TK cells
infusions in NOD/Scid mice, previously transplanted with allogeneic
human skin. Results. The combination of 3/28b, IL-7 and IL-15 generat-
ed high numbers of CD45RA/CD62L" central memory (CM) TK cells
with preserved CD4/CD8 ratio, a g-IFN/IL-2 secretion profile, and per-
sistent expression of high levels of IL-7R-o, a molecule associated to
memory lymphocytes survival. In mixed lymphocytes cultures, CM TK
cells showed higher alloreactivity than EM TK cells, and maintained a
CM phenotype after multiple allogeneic stimulations. Moreover, CM
TK cells were eliminated by GCV as efficiently as EM TK cells. i vivo,
infused CM TK cells were engrafted and expanded more than EM TK
cells, showing preserved CD4/CDS8 ratio and persistent expression of
high levels of IL-7R-0.. Most importantly, CM TK cells were more potent
than EM TK cells in inducing both xenogeneic and allogeneic GvHD, as
documented by higher engraftment and a more extensive infiltration of
TK lymphocytes in the allogeneic human skin (grade 3 vs grade 1 allo-
GvHD). Summary. This study shows that CM TK cells, generated by
CD3/CD28 activation and culture in the presence of homeostatic
cytokines combine a high alloreactive potential with the selective sen-
sitivity to GCV-mediated cell death, providing a tool for maximal anti-
leukemia activity and controlled GvHD.
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SELECTIVE DEPLETION OF ALLOREACTIVITY AND PRESERVING OF ANTI-TUMOR ACTIVITY
OF SPECIFICT CELL CLONES IN PATIENS WITH LEUKEMIA AND RENAL CARCINOMA

E. Matejkova, Z. Hrotekova, A. Stejskalova, D. Kyjovska, P. Vidlakova,
J. Michalek

Masaryk University, BRNO, Czech Republic

Background. A major challenge in the field of hematopoietic stem cell
transplantation (HSCT) is to prevent the alloreactivity of donor T-cells
which leads to acute graft-versus-host disease (GVHD) while preserving
graft-versus-tumor (GVT) effect. GVHD is leading cause of morbidity
and mortality after HSCT. Aims. Selective depletion using anti-CD25
immunotoxin (IT) can eliminate harmful alloreactive T-cells while pre-
serving other donor T-cells with antileukemic/antitumor reactivity. Meth-
ods. We have used irradiated peripheral blood mononuclear cells (PBMC)
from cancer patients and healthy donor PBMC as responder cells in pri-
mary mixed leukocyte reaction (MLR).To prepare GVL/GVT-specific T-
cells, alloreactive T-cells in primary MLR were depleted with anti-CD25
IT. The remaining T-cells had insignificant alloreactivity in secondary
MLR. Allodepleted donor cells were then repeatedly stimulated using
purified leukemia/tumor cells from the same cancer patient.
Leukemia/tumor-reactive donor T-cells were purified immunomagneti-
cally on the basis of INF-y production. Results. 17 MLRs (10 with
leukemic and 7 with renal carcinoma cells) were performed. Selective
depletion of alloreactive donor T-cells with anti-CD25 IT led to more
than 2log depletion. Graft-versus-leukemia (GVL) effect of donor T-cells
was well preserved while the graft-versus-host (GVH) reactivation of
donor cells was negligible ever after repeated stimulation with patient’s
PBMC. In the case of renal carcinoma GVT-effect was less dominant
and GVH-reactivation of donor cells led to significant amount. Summa-
ry. In conclusion, it is possible to selectively deplete donor alloreactive
T-cells with anti-CD25 IT. In the case of patients with leukemia, the
GVL-effect can be separated from GVHD, but in case of renal carcino-
ma severe GVHD-effect re-appeared.

Supported by The Czech Ministry of Education, Youth and Sport, NPVII-
2B06058.
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WT1 FULL LENGTH PROTEIN VACCINATION SHOWS HIGH IMMUNOGENICITY AND
SIGNIFICANT ANTI-TUMOUR ACTIVITY IN THE MOUSE MODEL

D. Cilloni, I. Defilippi, P. Nicoli, A. Roetto, A. Bondi, E. Girola,
E Arruga, E Messa, S. Carturan, V. Rosso, R. Catalano, R. Taulli,
E. Bracco, G. Saglio

University of Tutin, TURIN, Italy

Background. The Wilms’ tumor gene (WT1) is overexpressed in many
types of haematological malignancies including Acute Myeloid
Leukaemia (AML), Acute Lymphoblastic Leukaemia (ALL), Chronic
Myeloid Leukaemia (CML) and Ph negative myeloproliferative disor-
ders. WT1 holds great promise for immunotherapy of leukaemia since
it is expressed at high levels in blast cells but not in normal tissues, it is
involved in the maintenance of malignant phenotype and it is sponta-
neously immunogenic. Many clinical trials using MHC class I-restricted
WTT1 peptide, have been recently performed in patients affected by
AML, MDS, lung and breast cancer with satisfactory clinical results and
without relevant toxicity. Aims. the aim of the study was to set up a vac-
cination approach in the mouse model using the WT1 full length protein
and to test the safety and efficacy of the vaccine. Methods. We purified
the WTT1 full length protein. Complete coding sequence was cloned in
a pGEX bacterial expression vector for the production of the fusion pro-
tein GST-WT1 that was subsequently purified by glutathione conjugat-
ed beads. The murine leukemic cell line C1498 was transduced with