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5 YEARS OF COMBINED CHELATION THERAPY:
A RADICAL CHANGE IN BETA-THALASSAEMIA MAJOR PATIENT CONDITION

K.E Farmaki
General Hospital of Corinth, CORINTH, Greece

Background. Transfusional iron overload in Thalassaemia major is fatal
in the second decade of life unless treated appropriately. The ultimate
goal of iron chelation therapy is to prevent organ d};mage and premature
death. Combined chelation with Deferiprone (Ferriprox®) &Desferriox-
amine (Desferal®) produces a synergistic iron chelating effect that is dif-
ficult to achieve with either drug alone. This approach may place all
patients in negative net iron balance and lead to a significant reduction
of the body iron load. Aim. To show which iron-induced complications
may be reversible with the use of combined chelation in Thalassaemia
major patients. Methods. 50 B-Thalassaemia major patients (TMps) aged
6-46 years, switched from Desferrioxamine monotherapy to combined
chelation with oral Deferiprone (25-30 mg/kg t.i.d) and Desferrioxam-
ine (20-50 mg/kg, 8-12h SC or IV 2-6 days/week), in a 5 year regimen,
adjusted on individual needs. The following tests were routinely per-
formed: - mean annual Ferritin based on monthly measurements by
MEIA; - annual/biannual ECG and Cardiac Echo for evaluation of cardiac
function; - non-invasive heart & hepatic iron quantification, by annual
Signa-MRI 1.5 Tesla, multi-echo T2 & T2* sequences; - annual
endocrinology screening. Results. 1) None of the 50 TMp died since com-
bined chelation treatment was implemented, while, with desferrioxam-
ine monotherapy, mortality fluctuated from 13.3 to 14.3% over the last
decade. 2) A trend analysis (PROC MIXED in SAS), revealed a negative
trend of serum ferritin over time (¢<0.0001) with a rate of decline equal
to -95 ng/mL/month and a cumulative decrease in 5 years. In the 88.7 %
of compliant TMps the mean ferritin value at baseline (2.421 p/L)
decreased dramatically (107 p/L) after 5 years of treatment. 3) In 12
patients with pre-existing heart dysfunction, symptoms (arrhythmias,
hypertension and edema) reversed and heart medications were stopped.
Ventricular dimensions and function normalized in Echo tests. Mean
LVEF increased significantly (#<0.0001) from 54% to 72% following
combined therapy. No case of new onset cardiac disease or worsening
of pre-existing cardiac dysfunction was evident. 4) MRI measurements
(T2Heart & T2Liver) revealed significant reduction of iron overload in
both organs over time leading to virtually iron free organs (Table 1).

Table 1.
N=50 MeanT2H  Mean T.*H Mean T.L Mean T*L
Normal values >35msec  >28 msec >33 msec >25 msec
Desferal® monotherapy 28,2 msec 22,7 msec
After 3-5ys Combined Chelation 38,1 msec 34,8 msec 37,2 msec 31,7 msec
Difference 9,9 msec 14,5 msec
»<0,0001 »<0,0001

5) At baseline, 7 TMps (13%, mean age 38.7 years) had Insulin-
dependent Diabetes and 22 (44%, mean age 32.5 years) had Impaired
Glucose Tolerance. Following addition of deferiprone, glucose metabo-
lism improved. Insulin production increased and Insulin resistance
reduced (Table 2). 6) Reversal of secondary amenorrhea and spontaneous
ovulation in individual cases was validated by LH, FSH, E2/Progesterone,
ovarian and uterine ultrasound. Conclusions. Combined chelation with
Desferal® & Ferriprox® seems to be the treatment of choice because of
increased efficacy in a minimally intrusive way. The obvious improve-
ment of cardiac function with reversal of cardiac complications and the

removal of myocardial iron, led to zero mortality. Not only was abnor-
mal glucose tolerance reversed, but also the cumulative glucose response
improved significantly with this regimen. The reversal of secondary
hypogonadism and the hope of creating a family improved the quality
of life of Thalassaemia patients considerably.

Table 2.
N=22 OGTT: OGTT: OGTT: 0GTT IVGTT IVGTT
Abnormal AUC Mean Mean AUC Mean Mean
Glucose Glucose  Fasting Glu 2h Glu Insulin Fasting Glu  Fasting Ins
Tolerance
Desferal® 20322 100.1 174.3 4265 94.5 6.7
monotherapy
After 3-5ys 16580 81.2 136.6 5231 54.4 8
Comb. Chel
Difference 3742 189 375 966 10.1 1.3
p<0.001 p<0.001 p<0.001 p<0.001  p<0.003 p<0.15
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PEARSON SYNDROME IN AN INFANT HETEROZYGOUS FOR C282Y ALLELE OF HFE GENE

T. Papajik,' K. Kefala-Agoropoulou,’ E. Roilides,” E. Karatza,’
A. Lazaridou,® E. Farmaki,” P. Augoustides-Savvopoulou,” C. Tsantali,’
J. Tsiouris?

'University Hospital, OLOMOUC, Czech Republic; *Aristotle University,
THESSALONIKI, Greece; *Theagenion Hospital, THESSALONIKI, Greece

Background. Pearson syndrome is a rare mitochondrial disorder char-
acterized by sideroblastic anemia that usually presents since infancy.
Liver disease, renal tubulopathy and exocrine pancreas deficiency
emerge later in the course of the disease. The syndrome is due to het-
eroplasmic mitochondrial DNA deletions and rearrangements, the lack
of which, however, cannot exclude the disease. Diagnosis is made by
clinical criteria and confirmed by genetic findings. Aim.To report the sec-
ond case of Pearson syndrome in an infant heterozygous for C282Y
allele of HFE gene. In addition, it is the first reported case successfully
treated initially by deferoxamine and subsequently complicated by pri-
mary cutaneous zygomycosis. Case report. A 2-month old girl suffered
from severe anemia since birth. Bone marrow examination revealed ring
sideroblasts and signs indicative of dyserythropoiesis. Onset of anemia
was accompanied by neutropenia that did not respond to administration
of granulocyte colony-stimulating factor. M-FISH (Fluorescent in situ
hybridization) caryotype was normal. There was neither deletion nor
metathesis of any of the chromosomes. Metabolic evaluation was ini-
tially normal. Psychomotor development was normal, but the infant
grew on the 9th percentile of weight and height. Transaminasemia devel-
oped when she was 8 month old, accompanied by thrombocytopenia.
Transferrin saturation increased to 84% and ferritin reached the level of
3000 ng/dL. Ultrasonography revealed signs of diffuse-non specific dam-
age of the liver. Deferoxamine was initiated and liver dysfunction sub-
sided. Genetic evaluation revealed that the patient was heterozygous for
C282Y allele of HFE gene. Pyridoxine and B12 per os were initiated but
the patient did not respond. Corticosteroids were also initiated and the
patient initially responded to therapy. One month after the initiation of
deferoxamine and corticosteroids, the infant’s course was complicated
by zygomycosis. Liposomal amphotericin B was initiated while defer-
oxamine and corticosteroids were discontinued. Ultrasonography
revealed that diffuse liver damage had been reversed. Renal tubulopathy
presented shortly before discontinuation of antifungal therapy. Enlarge-
ment of kidneys and liver was developed. Lactic acid increased (>500
mg/dL) and acidosis became severe. Acute Respiratory Distress Syn-
drome due to Pneumocystis carinii lung infection evolved rapidly. Neu-
rological disturbances not due to CNS infection developed. Multiple
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organ dysfunction followed. The patient died at the age of 13 months.
Conclusion. Sideroblastic anemia in neonates is unusual and requires spe-
cific differential diagnosis. Metabolic disorders are among them and
especially those of mitochondria. We report this case as a rare disease
having uncommon complications: 1) Pearson syndrome emerged with
hematological features until the age of 11 months. 2) Signs of evolution
of the disease presented at a time when differentiation from ampho-
tericin-B induced toxicity was difficult. 3) The infant was also heterozy-
gous for C282Y allele of HFE gene. 4) Deferoxamine therapy initially
reversed liver damage. 5) High clinical suspicion is necessary for early
recognition of rare infections (e.g. zygomycosis). Iron overload,
hemochromatosis, deferoxamine and corticosteroids are underlying con-
ditions for developing zygomycosis.

0003

CHELATION THERAPY WITH DEFERASIROX VERSUS DEFEROXAMINE IN
TRANSFUSION-DEPENDENT SICKLE-CELL DISEASE: A COST-EFFECTIVENESS ANALYSIS
FROM THE US PERSPECTIVE

E. Delea,' O. Sofrygin,' J.E Baladi,’ S.K. Thomas,” T.D. Coates®

'Policy Analysis Inc. (PAI), BROOKLINE, MA, USA; *Novartis Pharmaceuti-
cals Corporation, FLORHAM PARK, NJ, USA; *Children’s Hospital of Los
Angeles, LOS ANGELES, CA, USA

Background. Patients with sickle-cell disease (SCD) receiving chronic
transfusions require chelation therapy to prevent complications of iron
overload. Although deferoxamine is an effective iron chelator, it must
be administered as an 8-12 hour infusion 5-7 times per week, leading to
poor compliance and/or quality of life. Deferasirox is an once-daily oral
iron chelator that produces reductions in liver iron concentrations and
serum ferritin similar to those obtained with deferoxamine. Aims. To
evaluate from a US perspective the cost-effectiveness of deferasirox ver-
sus deferoxamine in SCD patients receiving frequent transfusions. Veth-
ods. Data from a variety of published and unpublished sources were
used to estimate the cost-effectiveness of chelation therapy with
deferasirox versus deferoxamine in SCD patients receiving frequent
transfusions (8 per year). As there are no long-term studies describing the
complications of iron overload in patients with SCD, we focused on the
short-term (i.e., one year) costs and quality-of-life effects of chelation
therapy. We assumed that patients would receive dosages of deferasirox
and deferoxamine that have been found to be similarly effective in
patients with SCD (17.3 and 36.0 mg/kg/d respectively). To be conser-
vative we assumed that all patients would be fully compliant with chela-
tion therapy and that use of deferasirox therefore would have no effect
on risk of complication of iron overload. Cost-effectiveness was meas-
ured in terms of the ratio of the difference (deferasirox vs deferoxam-
ine) in costs to the difference in quality adjusted life years (QALYs) over
one year of treatment. Unit costs of deferoxamine and deferasirox were
based on US wholesale acquisition costs. The cost of deferoxamine
administration was based on analyses of health insurance claims data for
US patients with transfusion-dependent anemias. Utilities (weights rep-
resenting patient quality of life) were based on results of a study that
used time-trade-off methods to estimate community-based preferences
for oral versus infusional iron chelation therapy. Results. One year of
treatment with deferasirox is estimated to result in a gain of 0.25 QALYs
(0.82 vs 0.57 with deferoxamine). If the price of branded deferoxamine
is employed, total annual costs were estimated to be $523 lower with
deferasirox vs deferoxamine (29,304 vs $29,827). Deferasirox there-
fore dominates deferoxamine (i.e., is less costly and results in more
QALYs). If the price of generic deferoxamine is employed, costs are
increased by $3,527 with deferasirox vs deferoxamine; the cost per
QALY gained with deferasirox vs deferoxamine is $13,028. Cost-effec-
tiveness of deferasirox vs deferoxamine was sensitive to the assumed
dosages of deferasirox and deferoxamine and the costs and quality of life
decrements associated with infusional therapy. Conclusion. In patients
with SCD receiving frequent transfusions, deferasirox is less costly and
yields more QALY than branded deferoxamine. Compared with gener-
ic deferoxamine, the cost per QALY gained with deferasirox versus
deferoxamine is well within the range that is generally considered
acceptable in the US. Further research is needed to assess the potential
implication of deferasirox on the risk-benefit profile of transfusion ther-
apy in patients with SCD.
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MANNOSE BINDING LECTIN LEVELS IN THALASSEMIC PATIENTS WITH HEPATITIS C
TREATED WITH PEGINTERFERON ALPHA-2?

I. Papassotiriou,' H. Berdoussi,” H. Hantzi,' A. Kattamis,” C. Kattamis,
V. Ladis’

'Aghia Sophia Children’s Hospital, ATHENS, Greece; *Athens University,
ATHENS, Greece

Mannose-binding lectin (MBL) is a serum protein belonging to the fam-
ily of collectin, which plays a critical role in the innate immune response.
MBL is an acute-phase reactant of hepatic origin that can bind through
multiple lectin domains to repeating mannose and N-acetylglucosamine
sugar motifs that are characteristically displayed at high densities on bac-
terial and fungal cells and on viruses and protozoa but not on mammalian
cells. After binding to a pathogen, MBL initiates at least 2 protective func-
tions that are well defined. First, through the lectin pathway, MBL can
mediate the activation of the complement system without the participa-
tion of antibodies; second, MBL can promote opsonophagocytosis by col-
lectin receptors directly. Experiments in vitro and in vivo have shown that
an MBL deficiency is likely to have a major effect on innate immune acti-
vation and appears to predispose individuals to serious infection. The
amounts of MBL in human plasma are genetically determined. We stud-
ied the effect of treatment with pegylated interferon-a (peginterferon
alpha-20) in MBL levels in regular transfused thalassemic patients with
hepatitis C. Fourteen thalassemic patients with hepatitis C were includ-
ed in the study. Eight with the hepatitis C genotypes 1 and 4 were treat-
ed for 48 wks, while 6 with the genotypes 2 and 3 were treated for 36 wks
respectively, with subcutaneous infusions of peginterferon alpha-2o
(Pegasys, Roche, Basel, Switzerland). MBL levels were measured by means
of a fully mechanized latex-particle-enhanced immunonephelometric
assay on the BN-100 nephelometer (Dade Behring, Liederbach, Germany).
The measurements were performed before and at the end of the treatment
with peginterferon alpha-20.. MBL levels were increased significantly in
11/14 patients, independently from the therapeutic scheme, from
2.00+0.21 mg/L to 2.79+0.37 mg/L (p<0.008). In the three other patients
the MBL levels remained unchanged and relatively low indicating a pos-
sible genetic influence. These findings suggest that administration of
peginterferon alpha-2o. in thalassemic patients with hepatitis C, addition-
al to the reduction of the observed viral load, normalizes the secretion of
MBL and thus restore the impaired innate immunity system.
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EFFECTIVENESS AND SAFETY OF LONG-TERM COMBINATION IRON CHELATION THERAPY
WITH DESFERRIOXAMINE & DEFERIPRONE IN MULTITRANSFUSED PATIENTS WITH
THALASSAEMIA

S. Fragatos-Pateraki, C. Polotis, K. Vendiadi
3rd Regional Blood Transfusion Centre, ATHENS, Greece

Background. Transfusional haemochromatosis and increased dietary iron
absorption cause severe complications in thalassaemic patients and lead
to death before the 3rd decade of life unless treated effectively with iron
chelation therapy. In this context, accurate assessment of body iron in
these patients is essential for monitoring chelation in order to avoid tox-
ic effects of iron overload and to prevent side effects from hyper doses of
the chelator. Aim. The aim of this study is to evaluate the efficacy and safe-
ty of a combination therapy with the two chelators DFO and DFE, shown
to have an additive or synergistic effect when used appropriately in severe-
ly loaded thalassaemic patients presenting with cardiac or liver complica-
tions. Methods. Twelve patients (5 men and 7 women; mean age 36, range
22 to 46 years) have been treated with DFO 40 mg/Kg/day 2 days/week
and DFP 75 mg/Kg/day (both chelators used on the same day). Four
patients had a medical history of diabetes mellitus type II. Another four
had been infected with HCV and two progressed to chronic active hepa-
titis. Iron load was estimated with serum ferritin and 24-hour urinary iron
excretion (UIE) every 3 months. Cardiac and liver function and iron load
were measured annually with biochemical tests (ALT, AST and y-GT),
ECHO cardiography and magnetic resonance imaging (MRI-T2). Results.
Compliance with treatment was very high throughout the study period.
No side effects or adverse reactions associated with combination therapy
were observed. In patients presenting with cardiac dysfunction before
treatment, symptoms disappeared two years after the onset of therapy.
As shown in Table 1 serum ferritin decreased significantly (=0.010), while
UIE was significantly increased. As regards myocardium and liver, T2
relaxation time was significantly increased (¢=0.002 and p=0.048 respec-
tively), while no significant changes in liver enzymes were observed after
treatment. Left Ventricular Ejection Fraction (LVEF) (p=0.007) and frac-
tional shortening were significantly increased.



Table 1.
Mean values Years

2000 2001 2002 20003 20004 2005
Ferritin ng/L 7638 4500 2538 2088 1330 1341
ALT i.u/RNA* 210 287 172 174 167 236
ALT i.u/RNA* 100 99 115 119 78 33
MRI T, ms Heart - - 315 38.7 39.9 402
MRIT. ms Liver - - 20.0 20.1 224 23.7
LVEF% 489 52.1 55.9 58.7 63.6 64.0
Fractional Shortening% 29.7 30.2 325 337 35.1 38.7

Conclusions. Our results show high acceptance of long-term combina-
tion therapy with DFO and DFP by patients who previously failed to
comply with DFO monotherapy. Long-term administration of both
chelators used on the same day has been shown to be safe and no dele-
terious effects were observed. Serum ferritin was positively correlated
with cardiac ECHO and MRI. No noteworthy change was found in liv-
er iron, possibly due to the late onset of chelation and consequent per-
manent liver damage.

0006

CHELATION EFFICACY OF DEFERIPRONE AND DEFERASIROX IN PATIENTS WITH
THALASSEMIA MAJOR

D. Lee, E Tricta, Y.C. Tsang, M. Spino
ApoPharma Inc., TORONTO, Canada

Background. No clinical studies have directly compared the efficacy of
the new oral iron chelator deferasirox (Exjade™, Novartis) to that of the
first oral iron chelator deferiprone (Ferriprox®, Apotex) in controlling the
body iron load in patients with thalassemia major. Aim. The relative effi-
cacy of deferasirox and deferiprone can be estimated based on the data
currently available for both drugs. Deferasirox data were made available
to a US FDA Advisory Committee for a meeting on 29Sep05. We have
compared the data of liver iron concentration (LIC) in mg Fe/g dry weight
in thalassemia major patients from the Novartis-sponsored pivotal study
0107 for deferasirox and from all patients in the Apotex-sponsored stud-
ies for deferiprone who had LIC measurement over the same time inter-
val. Methods. The comparison was based on the primary and secondary
efficacy criteria utilized by Novartis for the assessment of deferasirox.
Primary treatment success criteria were based on the response to thera-
py in relationship to the pre-existing LIC and defined as: LIC maintained
within 1 to <7 for baseline LIC 2 to <7; LIC decreased to within 1 to <7
for baseline LIC 27 to <10; LIC decreased by 23 for baseline LIC 210. The
actual change in LIC from baseline to one year of treatment was the sec-
ondary endpoint. The dose of deferasirox at study entry was assigned
based on the baseline LIC. Patients with baseline LIC of 2-3 received 5
mg/kg/day; LIC of >3-7 received 10 mg/kg/day; LIC of >7-14 received
20 mg/kg/day; LIC of >14 received 30 mg/kg/day. In the Apotex stud-
ies, the dose of deferiprone ranged from 75 to 100 mg/kg/day regardless
of baseline LIC. Since the FDA concluded that deferasirox was ineffec-
tive at the 5 and 10 mg/kg/day doses, this study also compared the effi-
cacy of the two chelators in the sub-group of patients with baseline LIC
>7 who received the highest doses (20 and 30 mg/kg/day) in the
deferasirox group. Results. Table 1 provides results on the primary effi-
cacy endpoint for all patients and for those who received the highest dos-
es of deferasirox (LIC >7).

Table 1. Success rate based on Exjade™ primary efficacy success criteria.

LIC at baseline Success rate (%) after 1 year of treatment

Exjade™ Ferriprox™ p-value
(N=276) (N=60)
2-<T mg 34/85 22/21 0.0002
Fe/g dw (40%) (81%)
27 mg 112/191 20/33 0.83
(59%) (61%)
Overall 146/276 42/60 0.016
(53%) (70%)
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The results of the secondary endpoint revealed both therapies were
associated with a significant reduction in LIC (-2.4+8.2 and -1.4+4.0 for
deferasirox and deferiprone respectively; p<0.001 for both). The overall
reduction was due mainly to the effect of the chelators on the LIC of
patients with greater baseline LIC. Conclusions. The overall success for the
primary efficacy endpoint was greater for deferiprone than deferasirox.
The success of the highest doses of deferasirox was similar to that of
deferiprone at 75 100 mg/kg/day. Although these data were generated
from distinct cohorts of patients participating in independent studies,
they represent carefully conducted studies in the same types of patients
and provide a means for obtaining an initial comparison. These results
highlight the need for a randomized study comparing the two chela-
tors, and one where only effective doses of deferasirox will be used.

0007

THE ROLE OF RETICULOCYTE HEMOGLOBIN CONTENT AS IRON STATUS MARKER IN
HAEMODIALYSIS PATIENTS

J.M. Kim, C.H. Ihm, HJ. Kim
Eulji University Hospital, DAEJEON, South-Korea

Background. Iron deficiency leads the hyporesponsiveness to erythro-
poietin (tHUuEPO) in hemodialysis patients and results in renal anemia.
So, the early detection of iron deficiency is of value for the successful
treatment of renal anemia. At present, serum ferritin and transferrin sat-
uration (TS) are recommended for assessing iron deficiency. However,
they have a limitation in estimating iron status because the lack of accu-
racy and precision in dialysis patients. The reticulocyte hemoglobin con-
tent (CHr) has been proposed as a useful tool in iron status assessment,
but its cutoff value for iron deficiency varies from 26 to 32 pg in differ-
ent studies. Aims. We investigate the accuracy of CHr in comparison to
the conventional test and a CHr cutoff value. Also, we assess that the
CHr change after administration of iron supplement related to changes
in red cell count, Hb, and Hect. Methods. We selected 163 hemodialysis
patients (95 females and 78 males, mean age 56.1+13.2) receiving rHuE-
PO and oral or intravenous iron therapy. We measured CBC, reticulo-
cyte, CHr (using ADVIA120 autoanalyzer, Bayer Medical, USA), iron
parameters (iron, TIBC, ferritin), CRP, BUN and creatinine. Iron defi-
ciency in this study was defined as a serum ferritin < 100 w/L ora TS <
20%. In patients categorized as iron deficient, CBC, reticulocyte, and
CHr were determined at 1 month after iron therapy. Results. The mean
Hb in hemodialysis patient was 10.0+1.1 g/dL and 53 patients were iron
deficient (19 with low ferritin and low TS, 8 with only low ferritin, 26
with only low TS). CHr were distributed with mean 33.9+1.4 pg in iron
sufficient group and mean CHr 29.2+1.2 pg in iron deficient group, and
showed significant difference between 2 groups. CHr was positively
correlated with TS (r=0.36, p=0.02), but there was no correlation with
iron, ferritin, BUN and creatinine. The CHr changes were related to
changes in red cell count (r=0.13, p=0.045) and Hct (r=0.21, p=0.03). Con-
clusions. CHr is available in measuring iron status in dialysis patients,
especially in patients in iron deficiency with normal ferritin. It is consid-
ered that the CHr cut-off value 32 pg is appropriate for the assessment
of iron deficiency (sensitivity 100%, specificity 80%). Also, CHr might
be useful to predict the degree of erythropoietic response after iron
administration.

0008

SENSITIVITY ANALYSIS ON THE COST-EFFECTIVENESS OF CHELATION THERAPY WITH
DEFERASIROX OR DEFEROXAMINE IN TRANSFUSION-DEPENDENT THALASSEMIA
PATIENTS BASED ON EUROPEAN COSTS

E. Delea,' O. Sofrygin,' J.E Baladi,* S.K. Thomas,” PD. Phatak,?
T.D. Coates*

'Policy Analysis Inc. (PAI), BROOKLINE, NMA, USA; *Novartis Pharmaceuti-
cals Corporation, FLORHAM PARK, NJ, USA; *Rochester General Hospital,
ROCHESTER, NY, USA; “Children’s Hospital of Los Angeles, LOS ANGE-
LES, CA, USA

Background. Deferoxamine is an effective iron chelator but must be
administered as an 8-12 hour infusion 5-7 times per week, leading to
poor compliance, effectiveness, and/or quality of life. Deferasirox is a
novel once-daily oral chelator that produces reductions in liver iron con-
centrations (LIC) and serum ferritin similar to deferoxamine, and has
been found to have a favourable cost effectiveness in US thalassemics.
Cost-effectiveness in other settings has not been examined. Aims. To
examine the sensitivity of the cost-effectiveness of deferasirox and defer-
oxamine among thalassemia patients to costs prevailing in various Euro-
pean countries. Methods. A Markov model developed previously for the
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US was adapted to examine the potential cost-effectiveness of
deferasirox and deferoxamine in various European countries, using
ranges of values for costs of chelation which may prevail across these
settings. Other inputs were unchanged as they are likely to be similar
across settings. Patients were assumed to have thalassemia major, be
three years of age at initiation of chelation therapy, and to receive pre-
scribed dosages of deferasirox and deferoxamine that have been shown
to be similarly effective in patients with LIC>7 Fe/g dry weight (24.6 and
47.2 mg/kg/d respectively). Compliance with deferoxamine was based
on analyses of health insurance claims data. Because data on compliance
with deferasirox versus deferoxamine are unavailable, published data on
compliance with the oral chelator deferiprone versus deferoxamine were
used. Probabilities of complications of iron overload and death by com-
pliance with chelation were estimated from published studies. Differ-
ences in quality of life with deferasirox versus deferoxamine were based
on a study of patient preferences for oral versus infusional chelation
therapy. The price of deferoxamine was varied from € 15 to € 40 per 2
g vial; the price of deferasirox, from € 40 to € 50 per 1 g vial; and the
cost of deferoxamine administration, from € 10 to € 40 per infusion.
Costs of complications of iron overload conservatively were not consid-
ered. Cost-effectiveness was defined as the incremental cost per quali-
ty-adjusted life years (QALY) gained. Future costs and QALY's were dis-
counted at 3% annually.

Results. Compared with no chelation (which yields 7.6 QALYs), defer-
oxamine yields an additional 4.1 QALY per patient while deferasirox
yields an additional 8.1 QALYs per patient. Expected lifetime costs of
chelation therapy with deferoxamine range from € 70,000 to € 226,000
per patient; those for deferasirox range from € 186,000 to € 266,000 per
patient. Cost-effectiveness versus no chelation ranges from € 20,000 to
€ 63,000 per QALY gained for deferoxamine and from € 28,000 to €
35,000 per QALY gained for deferasirox. In almost all scenarios where
the cost of deferoxamine administration is € 15 per infusion or more,
the cost-effectiveness of deferasirox versus no chelation is more favor-
able than that of deferoxamine versus no chelation. The cost-effective-
ness of deferasirox versus deferoxamine was less that € 50,000 per
QALY gained in all scenarios. Conclusion. Although analyses based on
actual prices of deferasirox are necessary, this analysis suggests that the
cost-effectiveness of deferasirox versus deferoxamine or no chelation in
European settings is within the range considered acceptable in these
countries.

0009

BURDEN OF IRON CHELATION THERAPY SIGNIFICANTLY IMPACTS ADHERENCE TO
TREATMENT IN PATIENTS WITH IRON OVERLOAD

D. Rofail,' M. Viala,* E. Trudeau,? ].E Baladi®

'Mapi Values Ltd, BOLLINGTON, United Kingdom; *Mapi Values France,
LYON, France; *Novartis Pharmaceuticals Corporation, NEW JERSEY, USA

Background. As part of a supportive care programme, thalassemia,
sickle cell disease (SCD), and myelodysplastic syndrome (MDS) patients
require regular blood transfusions. One consequence of this is iron over-
load (IO) and, if left untreated, morbidity and earlier mortality. Current
iron chelation therapy (ICT) using deferoxamine (DFO) requires 8-12
hour infusions, 5-7 days per week. This potentially limits health relat-
ed quality of life and inhibits adherence in patients with thalassemia,
SCD, and MDS. Aims. To assess adherence to ICT amongst patients
with thalassemia, SCD, and MDS, and to investigate the extent to which
patient adherence with ICT is attributable to socio-demographic and
clinical factors, satisfaction, and self esteem factors. Methods. Patients
with thalassemia, SCD, or MDS currently undergoing ICT completed a
28-item satisfaction with ICT questionnaire comprised of four domains,
namely: Perceived Effectiveness, Burden, Acceptability, and Side Effects,
as well as three items on adherence to ICT. We analysed data from 110
patients, and performed simple linear regression analyses followed by
multivariate regression analysis (with backward selection process) to
assess the joint effects of age, whether patients experience side effects,
satisfaction with ICT (perceived effectiveness; burden on ICT, accept-
ability of treatment, and side effects), and self esteem (feelings about
yourself). Results. The mean age was 30.87 years (SD=14.95). Overall,
patients who experienced side effects in the previous 30 days were sig-
nificantly more likely to think about stopping their ICT than those who
did not experience side effects (p<0.02). Six variables were identified in
the univariate analysis as significant predictors of thinking about stop-
ping medication. Satisfaction with burden on ICT independently
explained the most variance and was positively associated with never
thinking about stopping medication (higher satisfaction scores were
related to never thinking about stopping medication), followed by sat-
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isfaction with side effects, acceptability of ICT, age, perceived effective-
ness, and then feelings about yourself (Table: Simple regression analy-
ses (R2, p values)). The multivariate regression model explained 42.3%
of the total variance of thinking about stopping medication. Specifical-
ly, a significant positive relationship was demonstrated between never
thinking about stopping medication and age (y=0.04), perceived effec-
tiveness (p=0.003), burden on ICT (p=0.002), and satisfaction with side
effects (p=0.01). Summary/Conclusions. This study proposes a framework
to understand the complex set of factors associated with adherence to
ICT. This analysis shows the following determinants of adherence in
order of importance: satisfaction with burden of ICT, satisfaction with
side effects, satisfaction with acceptability of ICT, age, perceived effec-
tiveness, and feelings about yourself. These aspects should be consid-
ered as part of any supportive care programme. More effective, more
convenient ICT will lead to greater satisfaction with therapy and reduce
the likelihood of reductions in compliance. Further research is necessary
to obtain greater certainty about these relationships and the direction of
the relationships.

Table 1.
Significant predictors of Variance explained p value
never thinking about R*%
stopping medication
Satisfaction with burden 30% <0.0001
Satisfaction with side effects 26% <0.0001
Acceptability 15% <0.0001
Age 11% <0.0005
Perceived effectiveness 9% <0.0014
Feelings about yourself 4% <0.0436
0010

EFFECTS OF SILYMARIN ON TELOMERASE ACTIVITY AND PROLIFERATION OF?
PERIPHERAL BLOOD T-LYMPHOCYTES IN -THALASSEMIA MAJOR PATIENTS?

B. Bagherpour,' B. Moayedi,' M. Gharagozlu,' M. Tahanian,'
H. Hourfar,? L. Khodadadi,® H. Mirmohammadsadeghi*

'School of Medicine, ISFAHAN, Iran; *Omid Hospital, ISFAHAN, Iran; *Rooy-
an Institute, TEHRAN, Iran; *Biotechnology Reseaches Center, ISFAHAN, Iran

Background. Tron, an essential growth trace element, is required for
proliferation of all living cells, including T lymphocytes. Many, though
not all, immune responses require lymphocyte proliferation. But iron
overload, due to diserythropoiesis and regular blood transfusion in B
thalassemia major patients, a major problem in Mediterranean as well
as in Iran, is associated with impaired lymphocyte proliferative respons-
es to mitogens and cell-mediated immunity. Iron mainly in its non’pro-
tein bound, low molecular weight form, cause cellular damage by par-
ticipating in the generation of the hydroxyl radical, thought to be the
principal effector of oxidative DNA damage. One possibility is that
telomerase activity, essential enzyme for the repair of telomeric DNA,
is reduced following damage by oxygen radicals. Aims. The aim of the
present study was to investigate telomerase activity in lymphocytes
from patients with iron overload disease and to observe its regulation
of cellular proliferation and also evaluate effect of Silymarin on this
enzyme. Methods. Peripheral blood mononuclear cells (PBMC) were iso-
lated from 20 patients with -thalassemia major and 20 healthy donors.
Cells were stimulated with PHA and treated with Deferoxamine and
Silymarin for 72 h. Telomerase activity was measured by the telomeric
repeat amplification protocol’based telomerase polymerase chain reac-
tion enzyme link immunosorbent assay at 0 and 72 h of incubation. In
addition, DNA synthesis of the cells was assayed using BrdU (5-bromo-
2’-deoxyuridine) incorporation. Results. The results showed that telom-
erase activity of resting peripheral lymphocytes of healthy subjects and
patients with Bthalassemia major was detectable at low level, and obvi-
ously increased after stimulation in vitro with phytohaemagglutinin
(PHA) and treatment with Silymarin, and downregulated after treat-
ment in vitro with Deferoxamine (DFO). The decreased telomerase activ-
ity of resting lymphocytes was found in patients with Bthalassemia
major compared to that in healthy subjects. The DNA proliferation was
paralleled by increase in telomerase activity. Conclusions. These results
leads to important conclusions. First, the ability of T cells to upregulate
Telomerase activity upon activation may decrease over time (aging) and
following iron overload-mediated oxidative stress. Second, Silymarin
upregulates telomerase activity of T-Lymphocytes and Deferoxamine
downregulates. Third There is a direct correlation between telomerase



activity and cell proliferation. One possibility is that telomerase is essen-
tial for the repair of telomeric DNA following damage by oxygen radi-
cals. Finally, because telomerase contributes to protection from telom-
ere shortening in activated lymphocytes, it may play a critical role in
immune responses and also Silymarin as a Superantioxidant may
strengthen immune function through scavengering free radicals and
upregulation of telomerase activity. Because immune responses occur in
waves of proliferation followed by extensive cell death, the limitation
in cell division imposed by oxidative stress-mediated reduced telom-
erase activity and Telomere shortening may contributes immunedefi-
ciency.
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HEPCIDIN MUTATION IN A BETA-THALASSEMIA MAJOR PATIENT WITH PERSISTENT
SEVERE IRON OVERLOAD DESPITE CHELATION THERAPY

L. Duca,' P. Delbini,' I. Nava,' A. Meo,” M. La Rosa,” L. Zanghi,
M.D. Cappellini'

'University of Milan-Policlinico Hospital, MILAN, Italy; *University of Messi-
na-G.Martino Hospital, MIESSINA, Italy

Background. Hepcidin is a peptide hormone produced in the liver; it is
an important negative regulator of iron absorption from the enterocytes
and of iron release from macrophages. Hepcidin dysregulation is impli-
cated in the pathogenesis of several iron disorders. Iron overload and
inflammation up-regulate hepcidin synthesis decreasing dietary iron
absorption, while anaemia and hypoxia suppress hepcidin expression.
Thalassaemia Major (TM) is a hereditary haemolytic anaemia requiring
long-life blood transfusions treatment. Iron storage in patients undergo-
ing regular transfusion is responsible for the impairment of heart, liver
and hence reduced survival. Iron chelation treatment is required to
reduce the morbidity and mortality associated with iron overload sec-
ondary to chronic transfusion therapy. Aim. Despite regular iron chela-
tion some thalassemia patients have persistent high ferritin levels. To get
further insights in this issue, several factors have been investigated
including infections, inflammatory status and coexistence of HFE and
hepcidin mutations. Patients and Methods. We report a case of TM patient
with severe iron overload despite regular chelation therapy, carrying
mutations in hepcidin and HFE genes. The proband is a 23-years-old
homozygous b039 woman, regularly transfused since the age of 1 year,
receiving 2-3 units of packed red cells and chelated with Deferoxamine
40 mg/Kg/day 6 days/week. Results. The echocardiography showed a
slight cardiac left ventricular hypertrophy and ejection fraction of 66%.
Hepatomegaly and splenomegaly were found at echography. The patient
had hypogonadism and hypotyroidism. Serum ferritin was 4000 ng/mL,
transferrin saturation over 110% and NTBI 2,83 microM. Serum pro-
hepcidin value was in normal range (167 ng/mL). Because of severe iron
overload, hepcidin and other iron related genes including HFE were
analysed. Hepcidin gene was sequenced and a heterozygous 72C>T
mutation previously described by Biasotto et al. (2004) was identified in
the promoter region. HFE analysis revealed a homozygous genotype for
H63D mutation. No other mutations were detected in TFR2 gene, fer-
roportin and HH type 2 gene. Conclusion. The ‘72C>T mutation in hep-
cidin promoter has been previously reported in subjects with increased
iron parameters and is described to aggravate the clinical phenotype and
the biochemical indices of iron overload. The coexistence of the b-tha-
lassemia trait with hepcidin mutation and H63D homozygosity could
contribute to the development of marked iron overload poorly respon-
sive to chelation therapy.

11" Congress of the European Hematology Association

Anemia/Red blood cells |

0012

EARLY MARKERS OF RENAL DYSFUNCTION IN PATIENTS WITH SICKLE CELL/
BETA-THALASSEMIA

E. Voskaridou,' E. Terpos,” S. Michail,* E. Hantzi,'
A. Anagnostopoulos,® A. Margeli,* D. Simirloglou,’ D. Loukopoulos,*
I. Papassotiriou*

"Thalassemia Center, Laikon Gen. Hospital, ATHENS, Greece; *251 General
Aitforce Hospital, ATHENS, Greece; *Laikon General Hospital, ATHENS,
Greece; “Aghia Sophia Childrens Hospital, ATHENS, Greece; *University of
Athens Medical School, ATHENS, Greece, *Academy of Athens, ATHENS,
Greece

Background. Progressive renal failure is one of the main complications
in sickle cell/B-thalassemia (HbS/B-thal). Detection of the progressive
renal damage using conventional parameters, such as serum creatinine
levels (Cr) or clearance of creatinine (Ccr) is often misleading. The ear-
ly development of glomerular hypertrophy enhances creatinine excretion
and gives false normal results of both Cr and Ccr. Therefore, the renal
dysfunction becomes evident rather late. For that reason, the identifica-
tion of markers that indicate early renal dysfunction as well as further
progression to end-stage renal disease is highly desirable. Cystatin C
(Cys-C) is a cysteine protease inhibitor, which serves as an endogenous
parameter of GFR, while B2-microglobulin (32-M) is a sensitive marker
of the glomerular filtration capacity of the kidney. Finally, N-acetyl-B-D-
glucosaminidase (NAG), a widely distributed lysosomal enzyme found
predominantly within the renal proximal tubules, is also a sensitive indi-
cator of renal injury. Aim. The aim of this study was to evaluate whether
Cys-C, B2-M and NAG excretion may serve as early indicators of renal
dysfunction in a large cohort of HbS/B-thal patients. To our knowledge,
such studies are not available in the literature. Patients and Methods. We
studied 87 compound HbS/B-thal patients (36M/51F; median age 39
years) and 30 healthy controls. All patients were Caucasians, of Greek
origin, had stable disease at the time of evaluation, without sickle-cell
crises or infections, and had not been transfused for at least three months
before. Serum Cys-C and B2-M were determined by particle enhance
immunonephelometry using the Dade-Behring BN Prospec nephelome-
ter (Dade Behring, Liederbach, Germany). Urine NAG activity was meas-
ured photometrically at 580 nm using a colorimetric assay (Roche Diag-
nostics, Mannheim, Germany) and expressed as daily output in U/day.
Results. Cys-C, NAG and serum B2-M levels were higher in patients than
controls (#<0.01, <0.0001, and <0.0001, respectively). The incidence of
patients with high levels of Cys-C, NAG and f2-M was 32.1%, 74.7 %
and 70.1% respectively, while only 6.8% of patients had increased serum
creatinine levels. Cys-C and serum B2-M showed a strong correlation
with Cer (r=-0.43, p<0.0001; and r=-0.38, p<0.001, respectively), while
NAG positively correlated with proteinuria (r=0.546, p<0.0001). An
inverse strong correlation was also shown between hemoglobin and 32-
M (r=-0.3, p=0.004), NAG and Cys-C levels (r=0.315, »=0.002). Seven
patients with proteinuria received therapy with ACE-inhibitors. Changes
of poteinuria positively correlated with NAG levels (r=0.691, p<0.001).
Conclusions. These results indicate that Cys-C is an accurate marker of
renal dysfunction, and urinary NAG excretion can be considered as a reli-
able index of the tubular toxicity, and possible predictor of proteinuria
and eventual renal impairment in HbS/B-thal patients. Furthermore,
NAG measurement may be used for monitoring ACE-inhibitors thera-
py in HbS/B-thal patients with proteinuria.
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A PHASE |, SINGLE AND FRACTIONATED, ASCENDING DOSE STUDY EVALUATING THE
SAFETY, PHARMACOKINETICS, PHARMACODYNAMICS, AND IMMUNOGENICITY OF AN
ERYTHROPOIETIC MIMETIC ANTIBODY FUSION PROTEIN, CNT0528, IN HEALTHY MALE
SUBJECTS

K.L. Franson,' J. Burggraaf,' E.A. Bouman-Thio,” M.B.A. Van Doorn,"
AF Cohen,' B.E. Miller,” H. Jang,” S.]. Marciniak,?

E.P.S. Van de Ketterij,” B. Frederick,” Q. Jiao,*]. Getsy,” E.H. Bald,’

A. Schantz,*].A. Ford?

'CHDR, LEIDEN, Netherlands; *Centocor, Inc., MALVERN, USA

Objectives. To assess the safety, pharmacokinetics (PK), pharmacody-
namics and immunogenicity of single and fractionated IV doses of an
erythropoietic mimetic antibody fusion protein, CNTO 528, in healthy
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males. Methods. In this randomized, single blind, and placebo (PBO)-
controlled study, 44 subjects were enrolled in 5 dose cohorts. In Stage
1, 35 subjects received a single IV administration of 0.03, 0.09, 0.3, 0.9
mg/kg CNTO 528 or PBO. In Stage 2, 9 subjects received fractionated
IV administrations of CNTO 528 or PBO on Days 1, 3 and 5 (3 infusions
of 0.09 mg/kg or PBO). Results. Pharmacodynamics: In subjects treated
with IV CNTO 528, a dose dependent increase in reticulocyte counts
was observed. The maximum effect occurred at day 8 and returned back
to baseline between days 22 through 29. Hemoglobin (Hgb) concentra-
tion increased in a dose dependent manner with a maximum effect
occurring at day 22. Mean Hgb concentration remained 0.4 g/dL above
baseline values at the last measurement, approximately 2.5 months after
a single dose administration. A dose dependent increase in RBC count
was observed with all RBC indices (MCV, MCH, MCHC) within nor-
mal range, indicating an increase in normocytic, normochromic RBCs.
In all CNTO 528 treated subjects, a dose-dependent increase in soluble
transferrin receptor concentration was observed. A dose-dependent
increase in endogenous EPO concentration was observed, followed by
a dose dependent decrease in endogenous EPO concentration. Pharma-
cokinetics: In the single dose part of the study, Cmax and AUC increased
in an approximately dose proportional manner. The mean terminal half-
life ranged between 6 - 7 days in the higher dose cohorts. Safety: Treat-
ment with CNTO 528 was generally well tolerated. There were no seri-
ous adverse events (AEs) and few CNTO 528-related AEs. Two subjects
in the highest dose cohort met the protocol pre-specified interruption
rule of Hgb > 17.8 g/dL and underwent phlebotomy. In these subjects,
high Hgb concentrations were not associated with AEs or clinical symp-
toms. All AEs were determined by the investigator to be mild to mod-
erate in intensity. The most common AE across all groups was headache,
occurring in both CNTO 528- and PBO-treated subjects. There was no
dose-related trend across groups, and most subjects who experienced
headaches were in the lowest 2 dose groups. There was no indication
that any patterns of AEs or significant safety laboratory, vital signs, or
ECG abnormalities were associated with the administration of CNTO
528. Immunogenicity: None of the 24 subjects who received single IV
administration of CNTO 528 were positive for antibodies to CNTO
528. Conclusions. Single and fractionated IV administrations of CNTO
528 were well tolerated and resulted in prolonged, dose-dependent ery-
thropoietic responses with notably low inter-subject variability. PK of IV
CNTO 528 was linear and approximately dose proportional. This data
provides the first proof of concept in humans for erythropoietic respons-
es and an increase of endogenous EPO levels by an erythropoietic
mimetic antibody fusion protein.
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CORRECTION OF ANEMIA OF THE POST-OPERATIVE PERIOD AFTER ORTHOPEDIC
SURGERY BY ORAL VERSUS INTRAVENOUS IRON VERSUS INTRAVENOUS IRON + EPO: A
PROSPECTIVE RANDOMIZED TRIAL

P. Beris, E Verholen, M. Sadowski, M. Noger, P. Hoffmeyer
Geneva University Hospitals, GENEVA, Switzerland

Background. Approximately 20% of patients after orthopedic surgery
(hip or knee replacement) present moderate to severe anemia (Hb
between 75 and 105 g/L). They are often treated by oral iron for up to
three months. Aims. We performed a prospective randomized pilot study
to investigate the potential of iv iron or iv iron + EPO to treat this kind
of anemia as compared to oral iron therapy. Methods. Of the 57 patients
included in the study, 47 completed the trial and received either 80 mg
of oral iron /day (Tardyferon®) for three months (19 patients ), or 200 mg
iv iron sucrose (Venofer®) at post-operative-days (POD) 1, 3, 5 and 8 (13
patients), or 200 mg iv iron sucrose (Venofer®) on the same PODs plus
150 TU/kg of EPO (epoietin alpha, EPREX®) on PODs 1, 3 and 8 (15
patients). The patients were followed for three months for hematolog-
ic values, iron status and inflammatory parameters. Results. At baseline
the three groups were similar for all these parameters. In particular, Hb
values were 141.3, 133.0, and 134.1 g/L respectively. Nadir post-opera-
tive mean Hb values were 98 (POD 10), 91 (POD 8), and 94.5 (POD 8)
g/L for the three groups respectively. At POD 20, -Hb (compared to
nadir) was 12.5 g/L in the oral iron group, 15.5 g/L in the iv iron group,
and 25.5 g/L in the iv iron + EPO group (»=0.016 group 3 versus groups
1 & 2). At POD 30, ‘Hb was 27.5, 29, and 32.5 g/L respectively, and
43.8, 48, and 42.5 g/L at POD 90. At day +30, 37%, 46%, and 60% of
patients had normalized their Hb value (p=0.0266 group 3 versus groups
1 & 2). AtPOD 8, the absolute reticulocyte count was 31, 43 and 51 G/L
respectively. All patients developed an acute inflammatory state with
CRP mean value at POD 1, 8, and 10 of 117, 56, and 34 mg/L respective-
ly. Finally, -ferritin levels at POD 90 were -29, +75, and +84 ug/L respec-
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tively (¢<0.0005 group 1 versus groups 2 & 3). Conclusions. This pilot
study clearly shows that in moderate to severe post orthopedic surgery
anemia, the highest and most rapid increase in Hb was seen in the group
of patients treated by iv iron + EPO. This difference is, in our opinion,
due to the acute inflammatory state which developed secondary to sur-
gery and lasted for almost 15 days. The study also shows that therapy
with iv iron is well tolerated and, unlike oral iron therapy, allows a com-
plete restoration of iron stores. The impact of this accelerated Hb recov-
ery on quality of life, hospital stay duration and incidence of post-oper-
ative complications should be studied in a future trial with a larger
patient population.
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A NON-INVASIVE EVALUATION OF HEMATOCRIT WITH A NEW OPTICAL SENSOR
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Background. The performance of the NBM-100, a new non-invasive
Hematocrit (Hct) measurement device, was tested in primary and sec-
ondary medical care environments.The device utilizes a finger sensor
(Figure 1) with Occlusion Red/Near-InfraRed spectroscopy (O-RNIRS)
technology to non-invasively measure hemoglobin and Hct levels. A
non-invasive Hct measurement has many potential advantages includ-
ing the prevention of pain and potential transmission of infectious dis-
eases, and the reduced need for trained technicians. Aims. To examine
the clinical utility and accuracy of the non-invasive NBM-100 Hct meas-
urement device. Methods. In order to investigate the use of the device in
both primary and secondary medical environments, clinical trials were
conducted in a blood donation center (USA) and a hematology clinic
(Israel). The studies were carried out on a group of 304 subjects (155
Female, 149 Male), ages 18-96 (average age 54.9). All study volunteers
were tested non-invasively with the NBM-100 device, and invasively,
using a venous sample evaluated on a Cell-Dyn (Abbott) blood analyz-
er. At the blood bank center, the NBM-100 measurements were per-
formed before donation and the venous blood sample was taken after
donation. Results. The operating staff at all centers found the NBM-100
easy to use and appreciated by subjects. The venous Hct measurements
ranged from 15 to 51%. The mean NBM-100 Hct (36%) was the same
as the mean venous result. The standard deviation of the difference
between the venous reference and noninvasive Hct readings was found
to be 3.8% and the bias between the two methods was 0.40%. The
mean absolute error (MAE) was 2.7% and the relative absolute error
(RAE) was 7.9%. Conclusions. This study supports the use of the NBM-
100 device as a useful and accurate non-invasive method for measuring
a wide range of Hct in both a hospital (e.g. surgery and blood transfu-
sions) and ambulatory setting (e.g. blood banks). Good agreement was
found between the non-invasive NBM-100 and the invasive Cell-Dyn
Hect measurements. The non-invasive system was found to be environ-
mentally- and user-friendly by operating staff. These findings support
the clinical utility of a commercial application of the NBM-100 device.
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BODY IRON BALANCE AND IRON EXCRETION:INTAKE RATIO, ACCORDING TO
TRANSFUSIONAL REQUIREMENTS, DURING TREATMENT WITH THE ONCE-DAILY ORAL
IRON CHELATOR DEFERASIROX (EXJADE, ICL670)

M.D. Cappellini,' C. Vermylen,* I. Gathmann,® .M. Ford®

'Universita di Milano, MILAN, Italy; *Cliniques Universtaires St. Luc, BRUS-
SELS, Belgium; *Novartis Pharma AG, BASEL, Switzetland

Background. In chronically transfused patients it is important to under-
stand how much iron is removed by chelation therapy for a given rate
of iron intake, to allow tailoring of treatment regimens to achieve the
desired iron balance, ie maintenance in a well-controlled patient or reduc-
tion in an iron-overloaded patient. Deferasirox (Exjade®, ICL670) is a
novel, once-daily oral iron chelator that was recently approved for the
treatment of chronic transfusional iron overload in adult and paediatric
patients aged 22 years. The efficacy and safety of deferasirox have been
established in patients with a range of transfusion-dependent anaemias.
Importantly, the efficiency of deferasirox is similar across a wide dose
range (~28% over 5-30 mg/kg/day), indicating that the higher the dose,
the more iron will be removed from the body. Aims. The aim of this
post-hoc analysis, which pooled data from four pivotal deferasirox clin-
ical trials, was to evaluate deferasirox in relation to change in net body
iron (excretion) and the impact of transfusional requirements (intake)
and to determine the iron excretion:intake ratio. Methods. A total of 1,005
patients (deferasirox n=652, deferoxamine [DFO, Desferal®] n=353) were
stratified according to their transfusional requirements while on study,
measured in mL/kg/month of packed red blood cells: <7 (low), 7-14
(intermediate) or >14 (high). In practical terms, 7 and 14 mL/kg/month
correspond to approximately 2 and 4 adult units of blood, respectively.
In each treatment arm, iron balance was calculated (g/year) and the dos-
es necessary to achieve the desired iron balance were assessed. Results.
Among the pooled population of deferasirox-treated patients, most
(n=419, 64.3%) had intermediate transfusional requirements. When eval-
uating mean net iron balance and iron excretion:intake ratio in complet-
ing patients with baseline and end-of-study liver iron concentration (LIC)
assessments and recorded positive iron intake (approximately 90% of
overall population), a transfusion- and dose-related response pattern was
observed with both deferasirox (n=556) and DFO (n=325). Mean net
iron balance results for 10, 20 and 30 mg/kg/day doses are presented in
Figure 1.

Figure 1. Mean net iron balance (g/year) by treatment, dose and transfusion-
al requirements.

The mean iron excretion:intake ratio was less than 1 (intake exceed-
ed excretion) in all patients receiving deferasirox 5 mg/kg/day, irrespec-
tive of transfusional requirements (0.52, 0.67 and 0.34 in the low, inter-
mediate and high cohorts, respectively). Conclusions. Based on this analy-
sis, deferasirox 10 mg/kg/day maintained iron balance in patients with
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low transfusional requirements, 20 mg/kg/day maintained or reduced
iron balance in patients with low and intermediate requirements, while
30 mg/kg/day decreased iron balance in most patients, irrespective of
transtusional requirements. Since deferasirox efficiency does not vary
across doses, it is now known that 5 mg/kg/day is insufficient to main-
tain or reduce iron balance relative to patients’ transfusional require-
ments. Comparable effects were observed between DFO and deferasirox
doses in a 2:1 ratio, indicating that an effective deferasirox dose will be
around half that of an effective DFO dose. Deferasirox dosing should
therefore be guided by transfusional requirements, severity of iron over-
load and treatment goal. In addition, as regular transfusions lead to iron
accumulation, it is important to monitor transfusion rates, serum ferritin
levels and/or LIC.
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EPOETIN BETA 30 000 IU ONCE WEEKLY IS EFFECTIVE AND WELL TOLERATED IN
ANEMIC PATIENTS WITH SOLID OR NON-MYELOID HEMATOLOGICAL MALIGNANCIES
RECEIVING CHEMOTHERAPY: RESULTS FROM THE NAUTICA STUDY

D. Spaeth,' G. Salles,” T. Facon,’ R. Garidi,*I. Vaida,' P. Fiorentini,’
L. Bergougnoux®

'Polyclinique de Gentilly, NANCY, France; *Centre Hospitalier Lyon Sud,
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talier Amiens, AMIENS, France; °F. Hoffmann-La Roche, NEUILLY-SUR-
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Background. Anemia is a frequent complication of cancer, affecting
about two-thirds of patients at some time during their illness (Ludwig et
al,, Eur] Cancer 2004). The symptoms of anemia have a profound impact
on quality of life (QoL). Low hemoglobin (Hb) levels have also been
associated with reduced tumor control and reduced survival. Epoetin 8
(NeoRecormon®) is an effective treatment for anemia and is equally effec-
tive whether administered three times weekly or once weekly (QW) in
patients with lymphoproliferative malignancies (Cazzola et al., Br |
Haematol. 2008). Few studies, however, have evaluated this QW regi-
men in patients with a wider range of malignancies. Aims. To evaluate
the efficacy and safety of epoetin B 30 000 IU QW in patients with sol-
id or non-myeloid hematological malignancies. Methods. This was an
open-label, single-arm study carried out in 87 centers throughout France
between 31 December 2003 and 30 August 2005. Adult patients with sol-
id or non-myeloid hematological malignancies and anemia (Hb levels 8-
12 g/dL), a WHO performance status 0-2 and who were scheduled to
receive chemotherapy were enrolled. Patients received epoetin 3 30 000
IU subcutaneously QW over 16 weeks. Follow-up visits were scheduled
after each chemotherapy cycle. The primary efficacy parameter was
change in Hb level during epoetin B therapy. Hb response was defined
according to patients’ baseline Hb level. For patients with Hb levels of
11-12 g/dL at baseline, response was defined as achievement of Hb lev-
el of 213 g/dL and, for those with Hb levels of <11 g/dL, response was
defined as Hb increase of >2 g/dL or achievement of Hb level of 212 g/dL.
Results. A total of 691 patients were included in the intention-to-treat
population. Mean age was 62.6 (SD, 13.1) years. Fifty-three percent of
patients had solid tumors and 47% had hematological malignancies.
The mean Hb level at baseline was 10.1 (SD, 1.1) g/dL. The mean Hb lev-
el at study endpoint was 12.0 (SD, 2.2) g/dL. The median duration of
treatment was 14 weeks. Hb response was observed in 60% of patients
during the study and the median time to response was 49 (range 10-130)
days. Hb response was seen equally in patients with either hematolog-
ical malignancies (60%) or solid tumors (61%). Likewise, Hb response
was seen with all types of chemotherapy. For the sub-group of patients
with Hb <11 g/dL at entry, which corresponds to the intervention level
recommended by the EORTC and to epoetin  approved product label-
ing, the mean Hb increase after 3 weeks was 0.94 g/dL and after 6, 9 and
12 weeks was 1.42 g/dL, 2.03 g/dL and 2.45 g/dL, respectively. Epoetin
B treatment was well tolerated. Seven percent of patients presented with
thrombo-embolic events, a rate consistent with information provided in
the current label for epoetin B. Conclusion. In patients with either solid
tumors or non-myeloid hematological malignancies, epoetin § 30 000 IU
QW effectively and rapidly increased Hb to target levels and was well
tolerated.
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PATIENT CONTROLLED ANALGESIA VERSUS CONTINUOUS INFUSION OF MORPHINE
DURING VASO-OCCLUSIVE CRISIS IN SICKLE CELL DISEASE: A RANDOMIZED CON-
TROLLED TRIAL

E.J. van Beers, PT. Nieuwkerk, PW. Friederich, C.E]. van Tuijn,
J.H. Franken, B.J. Biemond

'Academic Medical Centre, ANMSTERDAM, Netherlands

Background. Pain during vaso-occlusive crisis (VOC) in sickle cell dis-
ease (SCD) is commonly treated with continuous intravenous infusion
(CI) of morphine. During CI the treating physician titrates the dose of
morphine until adequate relief of pain has been established. Patient con-
trolled analgesia (PCA) allows the patient to self-administer doses of
morphine for the relief of pain and has shown to be equianalgesic in post
surgical patients with lower morphine consumption than with the CI of
morphine. Morphine has many dose-related side-effects and high plas-
ma levels of morphine are associated with serious complications. Ai.
To compare the administration of morphine with PCA versus Cl in sick-
le cell patients with VOC we conducted the first randomized controlled
trial in this setting. Methods. Patients were randomized between PCA
and CI of morphine within 24 hours after hospital admission. Endpoints
of the study were: the mean and cumulative morphine dose, pain inten-
sity and quality of life (QoL). Pain intensity was measured daily using a
ten-point-scale verbal pain score. Reduction of pain intensity was meas-
ured by subtracting a pain score on a ten point visual analogue scale
(VAS) before randomization from the same measurement two days after
randomization. QoL was measured using the Medical Outcomes Study
36-item Short Form Healthy Survey (SF36). Results. Twenty-five consec-
utive episodes of VOC in 19 patients with SCD were included. Patients
with PCA demonstrated to have significant lower morphine consump-
tion as compared to patients randomized to CI. The mean and total
cumulative morphine dose was 0.5 mg/h and 33 mg in the PCA-group
versus 2.1 mg/h and 275 mg in the Cl-group, respectively (v<0.001 and
p<0.001). In addition, a non-significant reduction in median duration of
hospitalisation was found (6 versus 10). Despite the markedly reduced
cumulative dose of morphine in the patients treated with PCA, no dif-
ference in pain intensity was found between the groups. The mean dai-
ly ten-point-scale verbal pain score was 4.9 in the PCA group versus 5.3,
in the Cl-group (NS).Also no difference in QoL was found. Conclusion.
We conclude that the use of PCA in sickle cell patients with VOC results
in adequate pain relief at a significant lower morphine dose as com-
pared to morphine administration by continuous infusion.

Figure 1. Mean Morphine dosage per patient.
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EX VIVO ANALYSIS OF PKLR MUTATIONS THAT AFFECT CORRECT PROCESSING OF PKLR
MRNA CAUSING PYRUVATE KINASE DEFICIENCY

R. van Wijk, A. van Wesel, G. Rijksen, W.W. van Solinge
University Medical Center Utrecht, UTRECHT, Netherlands

Background. Red blood cell pyruvate kinase (PK) deficiency is the most
common cause of nonspherocytic hemolytic anemia due to defective
glycolysis. The clinical picture varies from severe hemolysis causing
neonatal death to a well compensated hemolytic anemia. PK deficien-
cy is inherited in an autosomal recessive manner and caused by muta-
tions in the PKLR gene. Most of these are missense mutations affecting
conserved residues in structurally and functionally important domains
of the protein. More rarely, PK deficiency is caused by mutations that
lead to aberrant processing of PKLR pre-mRNA. Aims. We aimed to study
the effect of mutations associated with PK-deficiency and postulated to
affect PKLR pre-mRNA processing. Methods. Pro-erythroblasts were cul-
tured ex vivo from patient-derived CD34" cells and used as a source of
erythroid-specific RNA. We used RT-PCR with fluorescent-dye-labeled
primers, fragment analysis, cloning, and DNA sequence analysis of the
clones to identify and characterize PKLR transcripts. Results. Five differ-
ent mutations were studied. Two were located at the 5’ splice site of
intron 3 (c.283G>A) and intron 11 (c.1618_IVS11+1delG). Two muta-
tions were located at the 3 splice site of intron 4 (IVS4-2A>C) and intron
11 (IVS11-3C>Q). The fifth mutation was located in exon 8 (c.990C>T).
The missense mutation ¢.283G>A in exon 3 encodes the substitution of
glycine by arginine at residue 95. More importantly, this mutation
altered the 5’ splice site of IVS3. As a result most transcripts did not con-
tain exon 3, coding for a PK monomer that, if translated, lacks amino
acids 34 to 94. Similarly, the one-bp deletion at the exon/intron bound-
ary of IVS11, ¢.1618_IVS11+1delG, altered the 5’ splice site of IVS11.
This caused skipping of exon 11 in the majority of transcripts, encoding
a shortened PK monomer due to a premature end of translation at
residue 554. At the 3 splice site, the two main effects of the novel IVS4-
2A>C base change were retention of IVS4 and the simultaneous skip-
ping of both exons 5 and 6. Retention of IVS4 predicts the in-frame
insertion of 32 additional amino acids between residues 125 and 126.
Skipping of both exons 5 and 6 renders a transcript with a premature
stop codon in exon 7. The main effect of the IVS11-3C>G mutation was
a strongly reduced amount of transcripts. The remaining transcripts were
processed normally or at an alternative donor site 5 nt upstream in exon
12. The novel c.990C>T base substitution in exon 8 does not change the
codon for serine at residue 330. Interestingly, however, this mutation
was associated with an increased amount of transcripts processed at an
alternative donor site at nt 985. Consequently, this in-frame deletion
would remove residues 329 to 372 from the PK monomer. Conclusions.
The results of our studies provide insight into the molecular mecha-
nisms by which the herein described mutations lead to PK deficiency. It
shows in particular that any type of mutation may affect pre-mRNA pro-
cessing. This will contribute to the better understanding of the patho-
physiology of PK deficiency and, in general, the complex regulation of
pre-mRNA processing.
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ASSESSMENT OF COGNITIVE EFFECTS OF ONCE-WEEKLY EPOETIN ALFA IN ANEMIC
PATIENTS WITH HEMATOLOGIC MALIGNANCIES RECEIVING CHEMOTHERAPY:
RESULTS OF THE EPOLYM TRIAL

H. Tesch,' A.M. Liberati,” N. Ifrah,® Epolym Investigators*

'Onkologische Gemeinschafispraxis, FRANKFURT, Germany; *Clinica Med-
ica Generale, PERUGIA, Italy; *CHU d’Angers, ANGERS, France; *Universi-
ty Hospitals and Clinics, EUROPE, Switzerland

Background. Increasing evidence suggests that chemotherapy can pro-
duce cognitive dysfunction in cancer patients, and while the cognitive
deficits tend to be subtle, they can have a negative impact on the
patients’ social, educational, and professional activities, and overall qual-
ity of life (QOL). Clinical evidence suggests an association between
chemotherapy-related decreases in hemoglobin (Hb) level and an
increased risk of cognitive dysfunction. Aims. To assess changes in cog-
nitive function in patients undergoing chemotherapy and receiving once-
weekly (QW) epoetin alfa to maintain Hb levels and prevent subsequent
fatigue, symptoms of anemia and deficits in QOL. Methods. EPOLYM
was a 24 week, prospective, international, multicenter, open-label, Phase
IIIb trial in anemic (Hb <12.0 g/dL) patients receiving chemotherapy
(N=1034) for Hodgkin’s disease (HD), non-Hodgkin’s lymphoma (NHL),
chronic lymphocytic leukemia (CLL), and multiple myeloma (MM). Epo-



etin alfa therapy was initiated at a dose of 40,000 IU QW administered
subcutaneously, with dosage adjustments to be made based on clinical
response (target Hb, 11.5-13.0 g/dL). Cognitive function was evaluated
at baseline, Weeks 1, 6, 12 and at 24 weeks or study completion. Sum-
mary statistics were calculated for each measure at each assessment.
The Cognitive Drug Research (CDR) Computerised Cognitive Assess-
ment System, an integrated, computerized battery of tests (tasks) per-
formed by subjects, was used to assess changes in parameters of cogni-
tive function, including tasks of attention (Simple Reaction Time, Choice
Reaction Time, Digit Vigilance), working memory (Numeric Working
Memory), and secondary memory (Immediate and Delayed Word
Recognition, Picture Recognition). Because of the relationship between
affect and cognition, depression and anxiety were assessed at the time
of cognitive assessment using the Hospital Anxiety and Depression Scale
(HADS). Changes from baseline in Hb levels, transfusion requirements,
and QOL measures were also evaluated (transfusion and QOL results not
reported here). Results. Analyses were performed on the cognitive data
(904/1034 patients) and HADS scores (978/1034 patients). Performance
on attention tasks was slightly impaired over the duration of the study,
reaching significant decrease from baseline at weeks 12 and 24 (¢<0.05).
Continuity of attention, the ability to sustain attention and avoid error,
had a pattern of improvement from baseline over time with a significant
improvement at week 12 (p=0.027). Speed of memory improved from
baseline, achieving significance (p<0.005) at each evaluation point.
HADS scores were near the high normal range at baseline and improved
slightly from baseline during the study, reaching significance (v<0.001)
from week 6 onward. The baseline up to week 24 significant improve-
ment in HADS scores was associated with increase in Hb level, with
those patients achieving an Hb increase of > 1 g/dL with the most
improved HADS score. Similarly, the indications of clinical improve-
ment in cognitive function were related to a significant (¢<0.0001)
increase in Hb from 10.4+1.3 g/dL at baseline to 12.0+1.7 g/dL at 24
weeks. Conclusion. Overall, the assessment of data indicated a positive
change in cognitive function parameters and HADS scores over the 24
week study. These improvements were associated with an increase in

Hb level achieved with QW epoetin alfa.
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NON-TRANSFERRIN-BOUND IRON AND OXIDATIVE STRESS ARE RELATED TO THE DEGREE
OF ERYTHROPOIESIS IN PATIENTS WITH THALASSAEMIA INTERMEDIA

L. Papassotiriou,' C. Lazaropoulou,' E. Kanavakis,” V. Ladis,’
G. Paleologos,' A. Stamoulakatou,' C. Kattamis,® A. Kattamis®

'Aghia Sophia Children’s Hospital, ATHENS, Greece; *Athens University,
ATHENS, Greece; *Athens Universit, ATHENS, Greece

There is strong evidence that reactive oxygen species (ROS) are
involved in the pathogenesis of thalassaemias. It has been shown that
ROS are generated in increased amounts in thalassaemic erythrocytes
because of the presence and precipitation of excess unmatched globin
chains, and deposition of iron, non-haem iron and haemichromes. Con-
tinuous ROS production in thalassaemic individuals may alter their over-
all redox status and cause tissue damage. Reduction in the levels of vita-
min C, vitamin E, and carotenoids has been reported in B-thalassaemic
patients receiving transfusion therapy. In this study we investigated the
oxidative stress in relation to the degree of erythropoiesis in patients
with B-thalassaemia Intermedia (TI). Forty patients with (TI) were
included in the study. In terms of clinical severity 16 of them were of
mild phenotype (non-transfused), while 24 patients were of severe phe-
notype and only 8 of them were rarely transfused. Non-transferrin-
bound iron (NTBI) levels were determined using graphite furnace atom-
ic absorption spectrometry, lipid peroxidation expressed as malonyl-
dialdehyde (MDA) concentration was measured by reverse-phase HPLC
with fluorimetric detection and the erythroid marrow activity was esti-
mated by measuring soluble transferrin receptors (sTfR) levels with a tur-
bidimetric technique. The main results of the study showed that a) NTBI
and MDA levels were increased (normal controls <0.05 /L and <0.65
micromol/L respectively) in 32/40 patients, while sTfR was found 4- to
20-fold higher than normal in all patients, b) NTBI, MDA and sTFR lev-
els were significantly higher in patients with the severe phenotype com-
pared with patients with the mild phenotype (¢<0.01), c) NTBI correlat-
ed positively: with MDA (rho=0.502, p<0.003), with sTfR (tho=0.371,
1<0.02) and Hb F (tho=0.464, p<0.005), while no correlation was found
between NTBI and Hb levels (¢>0.278) and d) MDA was correlated sig-
nificantly with Hb F (tho=0.464, »<0.005), while the correlation with
sTIR levels was poor (tho=0.313, p<0.05). Our findings suggest that inef-
fective erythropoiesis in patients with thalassaemia intermedia results in
increased oxidative stress mediated mainly by increased NTBI levels.
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DEFERASIROX (EXJADE, ICL670), THE NOVEL, ONCE-DAILY ORAL IRON CHELATOR, IS
WELL TOLERATED AND EFFECTIVE IN TREATING TRANSFUSIONAL IRON OVERLOAD IN
PATIENTS WITH A RANGE OF RARE ANAEMIAS

C. Rose,' N. Gattermann,” E. Glimm,® B. Rabault’

"Hépital Saint Vincent de Paul, LILLE, France; *Heinrich-Heine-University,
DUSSELDORE Germany; *Novartis Pharma AG, BASEL, Switzetland

Background. Deferasirox (Exjade®, ICL670), the novel, once-daily oral
iron chelator, is currently approved for use in eight countries for the
treatment of transfusional iron overload in patients aged 22 years.
Deferasirox has been shown to be effective and well tolerated in patients
with various transfusion-dependent anaemias, including B-thalassaemia.
There are, however, a number of rare anaemias that may also require
transfusion therapy, meaning that patients are at risk for iron overload.
To date, little has been published regarding iron overload and chelation
therapy in these rare anaemias. Aims. To evaluate the severity of iron
overload, as well as the efficacy and safety/tolerability of deferasirox in
transfusion-dependent patients with a range of rare anaemias (a sub-
population of a Phase II study). Methods. The overall study was an open-
label, multicentre, 1-year trial that enrolled 22 patients with a range of
rare anaemias, including: aplastic anaemia (n=5), o-thalassaemia (n=3),
sideroblastic anaemia (n=3), myelofibrosis (n=2), pure red cell aplasia
(n=2), pyruvate kinase deficiency (n=2), autoimmune haemolytic
anaemia (n=1), Fanconi’s anaemia (n=1), hereditary sideroblastic anaemia
(n=1), erythropenia (n=1), and unspecified anaemia (n=1). Patients were
assigned deferasirox doses according to baseline liver iron concentration
(LIC). Results. Enrolled patients (median age 32 years; range 4-80) received
deferasirox 10, 20 or 30 mg/kg/day (n=1, 10 and 11, respectively). The
median duration of exposure to deferasirox was 52.1 weeks (range 15.7-
66.9). The median number of transfusions during study was 13.5 (25-
75% percentiles; 6.0-18.0), while the median blood transfused was 0.31
mL red blood cells/kg/day (25-75% percentiles; 0.12-0.43). Mean base-
line LIC in this sub-population was high (15.1 mg Fe/g dw; SD+6.2), but
decreased by 3.7 mg Fe/g dw (SD+6.3) after 1 year of deferasirox treat-
ment. Mean serum ferritin level at baseline was 3144 pg/L (SD+1850),
and fell by 750 pg/L (SD+1517) during study. The mean rate of iron
excretion (0.41+0.19 mg/kg/day) exceeded iron intake (0.31+0.19
mg/kg/day). Seventeen patients (77.3%) completed the study; three sub-
jects discontinued as they no longer required study drug and two with-
drew due to adverse events (AEs). There were no deaths in this patient
subgroup. All 22 patients reported at least one AE, the majority of which
were transient and mild to moderate in severity. The most common
drug-related AEs were mild, transient gastrointestinal disturbances such
as diarrhoea (n=8, 36.4%), nausea, vomiting (n=4, 18.2% for each) and
abdominal pain (n=2, 9.2%). Mild, non-progressive serum creatinine
increases >33% of baseline were observed in 12 patients receiving
deferasirox 20 and 30 mg/kg/day (within the normal range in seven
patients, >ULN in five). There were no incidences of drug-induced neu-
tropenia or arthralgia. Conclusions. In these patients with diverse rare
anaemias, baseline iron overload was severe and above the published
clinically acceptable thresholds. This suggests that these patients are at
increased risk for developing co-morbidities with a resultant negative
impact on survival. Once-daily, oral deferasirox was effective and gen-
erally well tolerated, resulting in a clinically relevant reduction in over-

all body iron burden.
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GLYCOCALYX PERTURBATION IN PATIENTS WITH SICKLE CELL DISEASE:
IMPLICATIONS FOR VASCULAR VULNERABILITY

E.J. van Beers, M. Nieuwdorp, H. Vink, L.M. Evers, B.J. Biemond
Academic Medical Centre, AMSTERDAM, Netherlands

Background. Activated endothelium plays a pivotal role in the patho-
genesis of sickle cell disease (SCD). The activation of the endothelium
is caused by hypoxia reperfusion damage, high shear rates and pro-
inflammatory mediators, like thrombin and TNEF-o.. The central role of
the glycocalyx (a layer of hyaluronan and proteoglycans covering the
endothelium) has been established as an antiadhesive and antithrombot-
ic endothelial barrier. Recently, we have validated a technique to deter-
mine the total systemic volume of the endothelial glycocalyx in humans
and demonstrated that the glycocalyx volume is strongly diminished in
diabetic patients with microangiopathy. Aim. Sickle cell patients are
known to have a strongly activated endothelium and may also develop
microangiopathy. Therefore, we assessed the glycocalyx volume in
patients with SCD in comparison with carriers of SCD. Methods. The gly-
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cocalyx was measured in 20 patients with SCD (HbSS, HbSC and HbSB)
and 10 sex- and age-matched carriers of SCD. We determined the total
systemic glycocalyx volume by comparing the intravascular distribu-
tion volume of a glycocalyx permeable tracer (dextran 40) to that of a
glycocalyx impermeable tracer (autologous labelled erythrocytes).
Results. Patients with SCD demonstrated to have a significant reduced
glycocalyx volume of 0.48+0.14 litres as compared to 1.26+0.27 litres in
the carriers of sickle cell disease (y=0.009, expressed as mean+SEM).
However, no correlation between glycocalyx volume and microangiopa-
thy, disease severity or genotype was found. Conclusions. The strongly
diminished glycocalyx volume in sickle cell patients resembles the
chronic state of activation of the endothelium in SCD that may also
may be responsible for the enhanced adhesion of leukocytes and ery-
throcytes as well as the prothrombotic state of these patients Since the
glycocalyx layer serves as an important barrier between the endotheli-
um and the circulating blood cells to prevent the adhesion of leuko-
cytes, therapies that may restore or preserve glycocalyx function are
warranted in SCD.

* mean glycocalyxvolume is significantly different between patients with sickle cell disease and persons
with sickle cell trait (p=0.009).

Figure 1. Glycocalyxvolumes in litre (mean and SEM).
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THE DIFFERENTIAL DIAGNOSIS OF INHERITED SIDEROBLASTIC ANAEMIA
A. May,' B.C. Kerr,” S.D. Whatley,' ]. Woolf

'Cardiff University School of Medicine, CARDIFE, United Kingdom; *Univer-
sity Hospital of Wales, CARDIFE, United Kingdom

Background. Over two decades peripheral blood or genomic DNA sam-
ples have been referred to University Hospital of Wales for molecular
diagnosis of inherited or congenital sideroblastic anaemia (SA). Aims.
The aim was to review the haematological and additional features of
referred cases, to discover the proportion of cases diagnosed, and to crit-
ically analyse the features of those cases that remain undiagnosed, in
order to identify developmental needs. Methods. Routine measurements
carried out in our laboratory include FBC, reticulocyte counts, total ery-
throcyte free (FPP) and zinc protoporphyrin (ZPP), haemoglobinopathy
screen, measurement of iron stores and gene sequence analysis of
ALAS2, ABC7 and on some occasions FECH. In addition HFE genotyp-
ing, erythrocyte mRNA, X chromosome inactivation ratios, globin gene
analysis and tissue culture techniques are employed. Results. Altogether
there are 71 probands (51M, 20F), aged 1yr to >80y, and 78 relatives of
58 families from 24 different sources around the world. Three were lat-
er reported as having other causes including one with Pearson’s syn-
drome. Two were found to have undiagnosed homozygous o thalas-
saemia (Hb Quong Sze) and were not further investigated. One was not
known to have SA and was 03.7kb/-0.3.7kb with a lower than expect-
ed MCHC. Two others with SA were previously thought to have tha-
lassaemia and one was shown to be 03.7kbaict. In those with raised ery-
throcyte protoporphyrin levels (22/50) for whom composition was
determined (x18) most showed mainly raised free PP (x 13) and only four
showed significantly raised zinc PP with absent or only slightly increased
free PP. Two had FPP levels in the region expected for erythropoietic
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protoporphyria (EPP). ALAS2 mutations shown not to be common poly-
morphisms were found in 25: one new putative GATA-I site 5 nt dele-
tion in the promoter region, two new putative splice site mutations, one
single amino acid deletion, and 22 with 16 different missense mutations
of which 4 have not yet been described (le324Thr; Asp328Gluy,
Arg368Try, Ser521Phe). Three anaemic female probands carrying nov-
el ALAS? variations were shown to have skewed X chromosome inac-
tivation in their buffy coat DNA (two have probable severe variations
with macrocytic red cells and one with microcytic red cells responded
initially to pyridoxine but seems now to be pyridoxine-refractory) and
three haematological carriers showed balanced X chromosome inacti-
vation. Variations were found in only four undergoing ABCY investiga-
tions: the published Val411lle in two brothers (two with raised ZPP)
and a maternal uncle with cerebellar ataxia, and a concensus GT—AT
splice-site variation of unknown importance in a female heterozygote
with severe anaemia. In those patients with markedly raised free ery-
throcyte PP for whom FECH was examined, only one with values in the
EPP region was found to be a double heterozygote for a missense muta-
tion of uncertain importance and the common low-expression allele.
Summary/Conclusions. These studies extend the range of SA-associated
variations, confirm the heterogeneity of presentation and causes and
demonstrate a reasonable success for the current diagnostic strategy
(approximately 50%). Those who remain undiagnosed remain hetero-
geneous in presentation requiring new tools to probe the emerging can-
didate pathways.
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INTRAVENOUS ZOLEDRONIC ACID TREATMENT IN THALASSAEMIA-INDUCED
OSTEOPOROSIS: RESULTS OF A PHASE 11 CLINICAL TRIAL

A. Taher,' Z. Otrock,' S. Azar,' W. Shamseddeen,' D. Habr,? A. Inati,®
S. Koussa,® R. Mahfouz!

'American University of Beirut Medical Ct, BEIRUT, Lebanon; *Novartis Phar-
ma Services, BEIRUT, Lebanon, *Chronic Care Center, HAZMIEH, Lebanon

Background. Osteoporosis is an important cause of morbidity in B-tha-
lassemia patients. Bisphosphonates have been recently used for the treat-
ment of osteoporosis in B-thalassemia. Aims. This study is a prospective
quasi-experimental study to assess the efficacy and safety of zoledron-
ic acid in thalassemia patients with osteoporosis. The aim of the study
is to assess the efficacy and safety of zoledronic acid, administered at a
dose of 4 mg intravenously every 3 months over a period of 12 months
to patients with B-thalassemia and osteoporosis. Methods. Eighteen tha-
lassaemia patients with osteoporosis were given zoledronic acid 4 mg
intravenously every 3 months over a period of 12 months. The efficacy
of treatment was assessed by measuring Bone Mineral Density (BMD)
at the lumbar spine, femoral neck and hip at baseline, 6 and 12 months.
Z-score was used to measure the BMD. Other medical assessments
included markers of bone formation and resorption (bone alkaline phos-
phatase (BAP), osteocalcin (OC), and urinary deoxypyridinoline (Dpd)),
and the assessment of pain score, analgesic score, and performance
score. Ten thalassemic osteoporotic patients were followed up only with
serial BMDs as controls.

Table 1. BMD values of treatment and control group.

Treatment p-value Control p-value
Mean+SD Mean+SD
(Z-score) (Z-score)
Lumbar Spine
baseline -2.84+0.57 <0.01 -2.77+0.78 0.29
6 months -2.39+0.55 -2.74+0.55
12 months -2.20+0.76 -2.92+0.76
Femoral Neck
baseline -1.37+0.74 0.04 -1.750.35 0.92
6 months -1.29+0.66 -1.75£0.21
12 months -1.18+0.65 -1.80+0.28
Total Hip
baseline -1.62+0.59 <0.01 -1.60+0.14 0.71
6 months -1.40+0.68 -1.50+0.57
12 months -1.34+0.68 -1.70£0.35

Results. Both groups had no significant difference with respect to age,
gender and baseline BMD. Patients taking zoledronic acid had a signif-
icant increase in their lumbar spine, femoral neck, and total hip BMD



measurements over the 12-month period. Patients in the control group
did not have any significant change in BMD measurements. Table 1
shows the BMD values of the treatment and control groups.

There was a significant change in the levels of OC and BAP over the
12-month follow-up. There was a significant decrease in the number of
painful sites experienced by the patients over the whole treatment peri-
od (p=0.01). Pain and analgesic scores significantly decreased over the
whole treatment period (¢=0.00 and 0.01 respectively). Pain interference
with general activity and ECOG score, on the other hand, did not show
any significant change. Reported adverse events included joint pain in 9
patients (50%) after the 1st dose and in 2 (11.1%) after the 2nd dose and
responding very well to oral analgesics. Two patients (11.1%) had peri-
oral numbness and 3 (16.7 %) had low grade fever after the 1st dose. No
treatment-related adverse events were reported after the 3rd and 4th
doses. None of the patients experienced elevated serum creatinine lev-
els and none discontinued the study. Conclusions. Treatment of tha-
lassemic osteoporotic patients with zoledronic acid, administered at a
dose of 4 mg intravenously every 3 months over a period of 12 months,
is safe and very effective in increasing BMD at the lumbar spine and hip
and in reducing pain and is well-tolerated.
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THE DISTINCTION BETWEEN HAEMOLYSIS DUE TO HEREDITARY SPHEROCYTOSIS AND
THAT DUE TO A CATION PERMEABILITY DISORDER OF THE RED CELL MEMBRANE IN A
REGULAR HAEMATOLOGY LABORATORY
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Background. An increased fraction of hyperchromic RBCs, reticulocy-
tosis, splenomegaly and reduced osmotic resistance of RBCs leads in
routine haematology to the diagnosis of spherocytosis (HS). If this con-
dition leads to significant symptoms, splenectomy is a possible therapeu-
tic intervention. Splenectomy is not indicated in cases of haemolysis
that show cation permeability disorders (CPD), as found in various forms
of hereditary stomatocytosis (Stewart et al., Br. ]. Haematol 93, 1996, 303-
310). We have previously reported a patient, initially diagnosed as hav-
ing HS, with persistent post-splenectomy haemolysis, in whom further
analysis confirmed cryohydrocytosis, a rare disorder with abnormal per-
meability of the red cell membrane to sodium and potassium (Hematol
J., 5, Suppl. 2, 2004, Abstract 250). Based on a detailed study of this
patient we designed a simple test to recognize time and temperature-
dependent CPD. Aims. All blood samples with a significant elevated per-
centage of hyperchromic RBC were stored on ice for two hours and re-
analysed by routine counting in order to detect swelling due to a CPD
of the red cell membrane. Methods. Routine haematology testing, includ-
ing reticulocyte counts and erythrocytic histogram with percentage-
assessment of hypochromic, hyperchromic, microcytic and macrocytic
RBC was performed by flow cytometry (Bayer Advia 120). To assess
CPD of the red cell membrane we routinely measured mean cellular vol-
ume (MCV), mean cellular haemoglobin concentration (MCHC) and
percentage of hyperchromic erythrocytes in whole heparinized blood
stored for two hours on ice. Results. Approximately one year after the
beginning of our study at the University Hospital Zurich, we found a fur-
ther patient with a mild haemolytic condition who had been splenec-
tomised at another clinic due to the estimated diagnosis of HS. The find-
ings were: Haemoglobin 15.4g/dL (normal range 13.5-17.2), reticulo-
cytes 52%o (6-17), MCV 95.111 (80-100), MCHC 39.2 g/dL (31-36), hyper-
chromic erythrocytes 32.1% (0-1.5), macrocytic erythrocytes 1.8% (0-
1.5). Analysis after storage on ice for two hours showed the followin;
values: Haemoglobin 15.6g/dL (normal range 13.5-17.2), MCV 105.5
(80-100), MCHC 34.7g/dL (31-36), hyperchromic erythrocytes 0.1% (0-
1.5), macrocytic erythrocytes 10.9% (0-1.5). Further studies on the
patient’s RBC revealed that after 2h incubation at 0°C there was a 3.22-
fold increase in plasma [K']. These data strongly suggested the diagno-
sis of cryohydrocytosis. The isotopic flux studies at 37°C confirmed an
increased oubain+bumetanide-resistant influx of potassium compared to
control RBC. The temperature dependence of this leak showed a U-
shaped profile with a minimum at about 23°C and a maximum at 0°C.
Conclusion. Cryohydrocytosis seems to be an underdiagnosed disorder
mimicking in daily practice typical hereditary spherocytosis with mild
haemolysis. Hence, in cases with suspected HS the regular blood tests
should be repeated routinely after a cold storage of whole blood, to
exclude or eventually verify cryohydrocytosis.
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RITUXIMAB AND FLUDARABINE COMBINATION THERAPY FOR CHRONIC
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S. Berentsen,' G.E. Tjonnfjord’

'Haugesund Hospital, HAUGESUND, Norway; *Rikshospitalet University
Hospital, OSLO, Norway

Background. Primary chronic cold agglutinin disease (CAD) is an
autoimmune haemolytic anaemia characterized by the production of
monoclonal antibodies, most often IgM kappa, against erythrocyte sur-
face antigens. A clonal lymphoproliferative bone marrow disorder can
be demonstrated in most cases. Rituximab single agent therapy has been
shown in prospective studies to induce remission in more than 50% of
patients. Aim.We wanted to improve on response rates achieved by ther-
apy directed against the underlying clonal B cell proliferation. Methods.
In a prospective phase II trial, eligible CAD patients received rituximab
375 mg/sqm intravenously d 1, 29, 57 and 85, and fludarabine tablets 40
mg/sqm d 1-5, 29-33, 57-61 and 85-89. Clinical, haematological,
immunological and histological data were recorded, and responses were
classified according to previously published criteria as complete (CR),
partial (PR), or no (NR) response. Results. By Feb 2006 we have treated
six patients with a median age of 70. All patients had monoclonal IgM
kappa and considerable or severe cold-induced circulatory symptoms. All
had been previously treated with rituximab single agent therapy, result-
ing in one CR, one PR and four NR. After the combination therapy, cir-
culatory symptoms resolved completely in four patients and improved
in one additional patient. Haemoglobin levels increased by > 3 g/dL in
two of four anaemic patients. Overall, two patients achieved CR, two
achieved PR, while two were non-responders. Haematological toxicity
was recorded in three patients (grade 2, 3 and 4, respectively), infection
grade 2 in one and nausea in one. Conclusions. Rituximab and fludarabine
combination therapy is feasible even in elderly patients with CAD.
Response rates are promising, but superiority over rituximab single agent
therapy remains to be proven until more patients have been treated.

Table 1.
Patient ~ Ade Sex Indication Bone Hb  Increase Change in Overall
for therapy! marrow  g/dL inHb circulatory  response
hystology’ g/dL symptoms
1 5 F HACS LPL 99 38 Resolution CR
2 7 F CS, HA UCL 103 0,3 Improvement NR
3 66 M cS LPL 122 10 Resolution PR
4 4 M CS LPL 160 -03 Resolution CR
5 62 F CS, HA LPL 104 31 Resolution PR
6 85 M HA,CS LPL 78 118 No change NR

HA, haemolytic anaemia; CS, circulatory symptoms; 2LPL, lymphoplasmacytic lymphoma; UCL, unclas-
sified clonal lymphocytosis.
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IN VIVO OXIDATIVE ERYTHROCYTE MEMBRANE PROTEIN DAMAGE IN HEREDITARY
SPHEROCYTOSIS
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L. Papassideri'

"University of Athens, ATHENS, Greece; *Center of Thalassemias, ATHENS,
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Background. Hereditary spherocytosis (HS) is a heterogeneous group
of disorders with regard to clinical severity, gene defects and mode of
inheritance. Most patients are presented with mild or moderate hemol-
ysis. The abnormal red cell morphology (resulting in shortened cell sur-
vival) is due to a deficiency of, or a dysfunction in, spectrin, ankyrin,
band 3 or pallidin. Previous in vitro studies suggested that the spherocytes
are sensitive to the action of oxidative agents. Furthermore, higher Hb
autooxidation rate and abnormal oxidant sensitivity of spectrin, have
also been reported in HS. Ajms. To determine the possible oxidation-
related protein alterations and the oxidative index of the membrane
ghosts and cytoskeletons in clinically diagnosed cases of HS. Methods.
Twelve patients with clinical and laboratory diagnosis of mild to mod-
erate HS [ank(-)HS N=4, Sp(-)HS N=3, B3(-)HS N=5, splenectomized
N=2, concomitant carriers of o- or B-thalassemia N=4] and twelve
healthy subjects used as controls were examined. Total ghosts and
cytoskeletons were analyzed by SDS-PAGE densitometry and probed for
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hemoglobin, human immunoglobulins (IgG’s) and various membrane
proteins using erythroid specific antibodies. Carbonylated protein con-
tent was determined following 2,4-dinitrophenylhydrazine derivatiza-
tion and SDS-PAGE coupled with western blotting with anti-DNP moi-
ety antibody. Results. Protein degradation, formation of high molecular
weight aggregates and increased Hb and IgG’s binding to the membrane
were found by means of SDS-PAGE and immunoblotting analysis in
the majority of the HS patients examined. The protein band-8 (22 kDa)
was also increased in 8/12 patients, half of which had concomitantly
increase in Hb. Probing of the HS ghost membranes for Hb clarified that
the membrane-associated globin was in the form of probably
oxidized/denatured Hb or hemichromes. Subsequent analysis of the Tri-
ton-extracted membrane skeletons revealed pathologically increased
amounts of skeleton-associated Hb monomers and higher order aggre-
gates, representing globin oligomers and complexes with membrane
protein components, in 30% of the samples. Immunoblotting with dini-
trophenol-specific antibody showed increased RBC membrane and
cytoskeleton protein carbonyls in the majority of the HS patients. In
comparison to control membranes, there was an evident increase in the
number and the intensity of the carbonylated protein bands appearing
in the immunostained gels, ranging from MW 240 kDa to 15 kDa. in
approximately 70% of the HS samples that were examined.
Summary/Conclusions. The red cells in HS in vivo are characterized by
oxidative alterations in Hb and various membrane proteins and
increased protein carbonylation levels. Similar defects in thalassemia, ex-
vivo stored and senescent RBCs are dictated by increased oxidative stress
and are positively correlated with perturbations in membrane properties.
These data corroborate the evidence for the occurrence of oxidative
damage in membrane proteins in HS and add some new insight in the
field of HS pathophysiology.
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DARBEPOETIN ALFA ADMINISTERED EVERY 3 WEEKS WITH OR WITHOUT PARENTERAL
IRON IN ANAEMIC PATIENTS WITH NONMYELOID MALIGNANCIES RECEIVING
CHEMOTHERAPY: INTERIM RESULTS FROM A RANDOMISED OPEN-LABEL STUDY

A. Vandebroek,' S. Altintas,* B. Gaede,® K. Smith,*B. Yao,*
M. Schupp’

'Ziekenhuisnetwerk Antwerpen, ANTWERPEN, Belgium; *Universitair Zieken-
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Onkologie, HANNOVER, Germany; ‘Amgen Ltd, CAMBRIDGE, United
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Background. Patients with cancer receiving chemotherapy often have
chemotherapy-induced anaemia (CIA) and reduced quality of life. Dar-
bepoetin alfa is an erythropoiesis-stimulating agent (ESA) that can effec-
tively treat CIA when administered once every 3 weeks (Q3W). In
patients with CIA, limited data in the literature suggest that administra-
tion of intravenous (IV) iron with ESA therapy may increase clinical
response. Aims. This randomised, multicentre, open-label, 16-week
study evaluated the safety and efficacy of 500 mcg darbepoetin alfa
administered Q3W using the SureClick™ injection device in combina-
tion with either IV iron or standard practice for iron administration (oral
iron or no iron) in patients with CIA (haemoglobin < 11 g/dL). Methods.
Patients were randomly assigned to receive either IV iron or standard
practice for iron administration. The dose of IV iron was 200 mcg admin-
istered either Q3W with darbepoetin alfa Q3W or, if required, as 2 dos-
es (200 mcg total) within a 3-week period. Patients who received 1 dose
of darbepoetin alfa and who could have completed the 16-week study
period by October 19, 2005 are included in this interim analysis. The
planned sample size is 400 patients and accrual will be complete by the
time of the conference. Randomisation was stratified by tumour type
and baseline haemoglobin (<10 or 210 g/dL). The incidence of patient-
reported adverse events and serious adverse events, in particular embol-
ic/thrombotic events, was summarised. Efficacy endpoints included the
crude% (95% CI) of patients achieving the target haemoglobin (211
g/dL) from week 5 to the end of treatment period (EOTP) and the
crude% (95% CI) of patients receiving red blood cell transfusions from
week 5 to EOTP. Haemoglobin values within 28 days of a transfusion
were not included in any efficacy analysis. Results. Of the 114 pts includ-
ed in this interim analysis, 65% were women, 99% were Caucasian, the
mean (SD) age was 60 years (12), and 26% had lung or gynaecological
tumours. Adverse events were reported by 79% of patients in the [V-iron
group (n = 58) and 88% of patients in the standard-practice group (n =
56). Serious adverse events (SAEs) were reported by 31% of patients in
the IV-iron group and 38% of patients in the standard-practice group.
Treatment-related SAEs occurred in 3% of the IV-iron group and 4% of
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the standard-practice group; 9% of patients in the IV-iron group and
7% of patients in the standard-practice group had embolic/thrombotic
events. Haemoglobin and transfusion endpoints stratified by baseline-
haemoglobin category are shown in the table. Summary/Conclusions.
Based on the interim results, the safety profile for patients receiving 500-
mcg darbepoetin alfa Q3W with IV iron appears to be comparable to
patients receiving 500-mcg darbepoetin alfa Q3W with oral iron or no
iron. The percentage of patients who achieved the target haemoglobin
(=11 g/dL) appeared higher, and the percentage of patients who required
transtusions appeared lower, in the group receiving IV iron. This trend
was consistent in patients in both baseline-haemoglobin groups.

Table 1. Study endpoints.

IV iron Standard <practice
BL Hb BI Hb BL Hb BI Hb
<10 g/dL >10g/dl <10 g/dL 210 g/dL

n=22 n=36 n=24 n=32
Mean (SD) BLHb,g/dL 9.3 (0.54) 10.6 (0.39) 9.1 (0.69) 10.5 (0.47)
Crude % (95% CI) 81 (58 to 95) 91 (76 t0 98) 63 (41 to 81) 80 (61 t092)
pts achieving target
Hb (> 11 g/dL) from
week 5 to EQTP
Crude % (95% Cl) 19 (5t042) 12 (3t028) 29 (13to 51) 20 (8t0 39)
pts receiving RBC
transfusions from
week 5 to EQTP®

BL: baseline; Hb: haemoglobin; EQTP: end of treatment period; pts: patients; RBC: red blood cell.
Note: 115 pts were randomised, but 1 pt in the IV-iron group was not treated.

°Based on the number of pts (for IV iron, n=21 for BL Hb < g/dL and n=34 for BL Hb >10 g/dL; for stan-
dard practice, n=24 for BL Hb<10 g/dL and n=30 for BL Hb>10 g/dL) who were in the study until at
least Day 29.
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CHARACTERISATION OF INDIVIDUAL NADH-CYTOCHROME B5 REDUCTASE VARIANTS
USING A HETEROLOGOUS EXPRESSION SYSTEM
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Background. Recessive congenital methaemoglobinaemia (RCM) aris-
es from deficiency of NADH-cytochrome b5 reductase (cb5r) and man-
ifests as cyanosis from birth. It exhibits two clinical phenotypes, benign
type I and more severe type II, where the cyanosis is associated with
neurological impairment. The physiological basis for the phenotypic
variation between type I and type I RCM is poorly understood. Sever-
al mutations, Arg159del and Val252Met, have been found associated
with both types suggesting that it is the combination of both alleles and
thus the residual activity of cb5r variants that influences the develop-
ment of type II as opposed to type IRCM. To date more than 40 muta-
tions of cb5r have been described with a cluster in exon 9 of the DIA1
gene. To characterise individual cbSr variants a heterologous expression
system has been developed based upon the X-ray crystallography struc-
ture of the rat cb5r protein. Expressed proteins can then be purified to
homogeneity and investigated for protein stability, catalytic efficiency,
FAD cofactor properties and NADH/NAD+ substrate affinities. Aims.
To characterise five different cbdr variants, Gly75Ser, Argl59Ter,
Asp239Gly, Val252Met, Pro275Leu and Gly291Asp, recently described
as causing type I RCM in four patients, who all showed markedly
reduced red cell cbdr enzyme activity. Methods. The different RCM vari-
ants were generated using a bacterial expression system for the soluble,
diaphorase domain (residues I33-F300) of rat hepatic cb5r. Four mutants
and the wild-type domain were purified to homogeneity and character-
ized using absorption and CD spectroscopies, initial-rate kinetics of
NADH:ferricyanide and NADH:cytochrome b5 reductase activities,
thermostability measurements and dye-mediated redox titrations of the
FAD prosthetic group. Results. Four of the expressed variants, Gly75Ser,
Asp239Gly, Val252Met, Pro275Leu and Gly291Asp, were found to



exhibit decreased enzyme activity when compared to the rcombinant
wild type cbdr protein. The Arg159del variant protein was unstable and
could not be purified thus preventing further characterisation. Although
four variants, Gly75Ser, Val252Met, Pro275Leu and Gly291Asp, exhib-
ited impaired protein stability the Asp239Gly had near wild type pro-
tein stability. A reduction of 40-fold and 437-fold respectively in the
affinity of cbdr towards NADH co-factor was found in the Asp239Gly
and Pro275Leu variants. Using predictions from the rat model, residue
Asp239 is essential for the selection of NADPH over NADH and
Pro275Leu is the main residue required for positioning cb5r to allow
binding to the NADH substrate. Although Gly75 is present in a highly
conserved area of the FAD-binding lobe of cb5r it appears to influence
NADH affinity as the Gly75Ser variant exhibited an increase in affinity
for NAD+. Summary. The heterologous expression system has been a
useful tool for providing insights into the impact of type I RCM muta-
tions on the structure and function of cbdr. It may allow the relationship
between the clinical phenotype and cbdr activity to be examined and
may lead to better understanding of the pathophysiology of the two
types of RCM.
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DEFERASIROX (EXJADE, ICL670) PROVIDES 24-HOUR PROTECTION FROM LABILE
PLASMA IRON (LPI), IN IRON OVERLOADED (3-THALASSAEMIA PATIENTS PREVIOUSLY
CHELATED WITH MONO- OR COMBINATION THERAPY
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H. Nick,’ D. Hadler®

'Sultan Qaboos University, MUSCAT, Oman; *American Univ Beirut-Chron-
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Background. Chelation therapy aims to reduce iron burden, as patients
are at increased risk for developing co-morbidities with a resultant neg-
ative impact on survival unless excess iron is removed. This can be
achieved by reducing free or non-transferrin bound iron (NTBI). LPI, one
form of NTBI, is redox-active and can be taken up by cells, resulting in
expansion of the cellular iron pool and an increased propensity for rad-
ical formation with ensuing oxidative stress. Direct capture of LPI has
been suggested to avoid accumulation of cellular iron and to prevent its
adverse consequences. Aims. To evaluate baseline data from the ongo-
ing ESCALATOR trial and to measure LPI change in a patient subgroup.
The overall aims of the ESCALATOR study are to investigate the effica-
cy and safety of the novel, once-daily oral iron chelator deferasirox
(Exjade®, ICL670; 20 mg/kg/day) in 232 iron overloaded B-thalassaemia
patients previously chelated with mono-or combination therapy. Meth-
ods. Patient characteristics (159 aged 2-15 years; 73 aged 216 years) were
analyzed to determine baseline iron burden. Pre-administration and 2-
hour post-administration LPI levels were measured in a subgroup of 14
patients, at baseline and following repeat administration (weeks 4 and
16). Results. Despite previous chelation, baseline iron burden in the over-
all population was very high, indicating severe iron overload; mean base-
line liver iron concentration (LIC) was 18.0 mg Fe/g dw (SD+9.1) and
serum ferritin was 4148 pg/L (SD+3019), with both measures greater in
adult than paediatric patients. Baseline LIC and serum ferritin values
were well correlated (R=0.63), supporting serum ferritin as a surrogate
marker of body iron burden. In the LPI subgroup, all of whom had
received combination therapy with deferoxamine and deferiprone, base-
line iron burden was also high (LIC 30.0 mg Fe/g dw; range 11.5-48.9).

Table 1. LPI, pre and post deferasirox administration, at baseline and after
repeat administration.*

Baseline (n=13) Week 4 (n=13) Week 16 (n=13)

LPI, mmol/L Pre Post Pre Post Pre Post
Mean+SD  0.99:0.82 0.12¢0.16 0.45:0.58 0.08:0.20  0.21:0.27 0.00£0.006
Pre vs post »<0.0001 »<0.0119 p<0.1948
Baselinevs p<0.0187 p=0.0007

repeat at pre

Although baseline LPI levels were high, Table 1 demonstrates a signif-
icant reduction in post- versus pre-administration levels at baseline and
week 4. Pre-administration LPI levels were within normal parameters (0-
0.4 umol/L) by week 4, and were further reduced by week 16; post- ver-
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sus pre-administration decreases were therefore less pronounced. Pre-
dose levels at weeks 4 and 16 can be regarded as LPI levels achieved at
trough deferasirox plasma concentrations; they were significantly low-
er versus baseline, being close to or within the normal range at weeks 4
and 16. This suggests that deferasirox has potential to provide 24-hour
protection from LPI. Conclusions. Although all patients had received pro-
longed mono- or combination chelation therapy, high baseline LIC,
serum ferritin and LPI levels indicated clinically significant iron burden.
Previous studies suggested that LIC >7 mg Fe/g dw is associated with an
increased risk of iron overload-related complications. Based on this
analysis, once-daily deferasirox 20 mg/kg/day produces sustained reduc-
tion in LPI, which is apparent 2 hours post-administration at baseline and
pre-administration at 4 and 16 weeks. Decreased LPI from pre-adminis-
tration levels at weeks 4 and 16 demonstrates that steady-state
deferasirox provides 24-hour chelation coverage with a once-daily dose.
Deferasirox also provides 24-hour protection from tissue iron loading
and resultant organ damage.
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Background. Allogeneic BMT is able to cure thalassemia major, but
iron depletion therapy is required to remove excess iron that has accu-
mulated before BMT. Data on long-term follow up of iron load indexes
in these patients are sparse. Methods. Hepatic and cardiac iron load were
evaluated with MRI using T2* sequences in 8 ex-thalassemic patients
(mean age: 19.5+4.25 years, range: 11-24 years). Their mean age at the
time of BMT was 8.25+2.82 years (range: 2.5-12 years). Time that had
elapsed from BMT to the present study was 11.3+1.8 years (range: 8.5-
13.5 years). Seven out of 8 patients underwent iron depletion therapy
consisted of phlebotomy (4 patients), deferoxamine (DFO) (1 patient)
and DFO followed by phlebotomy (2 patients) for a mean time of 39
months (range: 14-56 months). Results. Mean ferritin levels before BMT
were 1748+451 g/L. These levels significantly dropped to a mean of
5364260 g/L at the end of ID therapy. At the time of MRI study, mean
ferritin have further improved to 271+253 g/L. Hepatic iron load, esti-
mated by MRI, was moderate in 1 patient, mild in 1, minimal in 4 and
within normal range in 2 patients. The patient who had the most severe
iron overload (liver T2*: 4.14 msec, ferritin 837 g/L) was not compliant
with the prescribed iron depletion therapy. Minimal cardiac iron load
was observed in only 2 patients (T2*: 25.6 and 26.4 msec, respectively).
The LVEF estimated by MRI was normal (range 56.7-73.4%) in all
patients except one, who had a marginal value of 54.1%. Summary/ con-
clusions . Our results showed that most of the ex-thalassemic patients had
appreciable residual hepatic iron load after iron chelation therapy, which
did not correlate to the ferritin levels. Therefore, more prolonged iron
depletion therapy after BMT may be required to achieve complete tis-
sue excess iron removal. Methods, which are more sensitive than ferritin,
are required for better iron load estimation in these patients.
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GENETIC AND LEUKAEMIA-SPECIFIC FACTORS ASSOCIATED WITH P-GLYCOPROTEIN
EXPRESSION AND FUNCTION IN AML BLASTS

C. Seedhouse,' M. Grundy,' P. White,” Y. Li,' ]. Fisher,” D. Yakunina,’
N. Russell," A. Burnett,> M. Pallis'

'Nottingham City Hospital, NOTTINGHAM, United Kingdom; *Cardiff Uni-
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Background. P-glycoprotein (pgp), expressed on acute myeloid
leukaemia (AML) blasts, is associated with failure to respond to
chemotherapy in AML. Aims. This study aimed to determine whether
expression and function of pgp may be linked to polymorphisms of the
encoding gene (MDR1, also known as ABCB1) and whether leukaemia-
specific changes in cell biology may override genetic factors in predict-
ing pgp expression. Methods. G1199A, G2677T and C3435T polymor-
phisms in MDR1 (RELP analysis) as well as pgp protein expression (using
MRK-16) and function (modulation of R123 accumulation by PSC 833)
were studied in leukaemic blast samples from 631 patients with AML
entered into the NCRN AML14 and AML15 clinical trials. Results. 41.7 %
cases had functional pgp; 42.9% had intermediate/high protein expres-
sion; 9.5% had function with undetectable/low protein expression;
12.7% had intermediate or high protein expression with no function and
48% had both low/negative protein and function. At position G1199A
there were 5.7% heterozygotes and 0.5% A variant homozygotes. At
position G2677T there were 45.7 % heterozygotes and 21% TT variant
homozygotes. At position C3435T there were 46.7% heterozygotes
and 30.5% TT variant homozygotes. In a subset of 316 patients, on
whom complete data were available, further analysis was performed.
The C3435T and G2677T gene polymorphisms affected pgp protein
expression, with the lowest protein expression occurring in the variant
TT group for both polymorphisms (using Kruskal-Wallis test, p = 0.005
and 0.008 respectively), but there was no significant association between
polymorphisms and pgp function. The 1199 polymorphism did not
affect protein expression or function. Linkage disequilibrium occurs
between positions 2677 and 3435. There was a highly significant asso-
ciation between the haplotype and pgp protein expression (p=0.003).
The variant (v/v) homozygote haplotype expressed the least pgp protein
(»=0.001). MDR1 mRNA was also measured in 81 patients. Message,
protein and function were highly correlated (p<0.001 for each compar-
ison). Biological factors were also analysed. The phenotypic and geno-
typic factors associated with pgp protein expression are shown in the
table. In univariate analysis, white blood cell count, cytogenetic risk
group, age at diagnosis, secondary AML/MDS and MDRI1 haplotype
were all strongly associated with pgp protein expression. In multivari-
ate analysis white blood cell count, cytogenetic risk group, age and
MDR1 haplotype retained significance. Cell cycle analysis of 39 consec-
utive fresh trial samples showed that pgp is associated with a low pro-
portion of cycling cells; median percentage of cycling cells in pgp nega-
tive/low samples 4.5%, and in pgp intermediate/high samples 1.0%
(p=0.01). Conclusions. We conclude that there is an extended MDR phe-
notype of indolent, pgp positive cells in AML, particularly in the elder-
ly which is affected both by genetic factors and acquired leukaemia-
specific factors.

Table 1. Factors associated with pgp protein expression.

Neg/low High p value
pgp pgp
protein protein
Median WBC (x10%L) 32 12.5 <0.001
Median age 57 63 0.001
Good risk cytogenetics 68% 32%
Intermediate risk cytogenetics 63% 37%
Poor risk cytogenetics 36% 65% 0.008
De novo AML 62% 39%
Secondary AML 36% 64%
MDS 25% 75% <0.001
2677/3435 haplotype =1 WT allele 56% 44%
2677/3435 haplotype VAR/VAR 78% 22% 0.002
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FCGRIIIA 158 V/V GENOTYPE IS ASSOCIATED WITH INFERIOR RESPONSE TO RITUX-
IMAB AND CHOP IN PATIENTS WITH DIFFUSE LARGE B-CELL LYMPHOMA

Z.M. Mitrovic,' I. Aurer,' I. Radman,' R. Ajdukovic,”]. Sertic,’
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'University Hospital Center Zagreb, ZAGREB, Croatia; *Clinical Hospital
Dubrava, ZAGREB, Croatia

Background. Patients with follicular lymphoma or Waldenstrom'’s
macroglobulinemia and a homozygous valine(V)/valine (V) at position
158 of the FcyRIlla (CD16) receptor have a superior response to ritux-
imab monotherapy. This could be related to higher affinity binding of
monocytes and NK cells with FcyRIIla 158 V/V genotype to Fc portion
of IgG1, suggesting antibody dependent cellular cytotoxicity (ADCC) as
an important mechanism of rituximab action in indolent lymphoma.
Similarly, a histidine(H)/arginine(R) dimorphism in position 131 of the
Fc_RIla (CD32) may also be related to the treatment response. There is
no data whether these dimorphisms affect response to combination of
rituximab and chemotherapy in aggressive lymphoma. Aims. We exam-
ined the correlation of FcyRlIla and FcyRIlla gene dimorphisms with
response in patients with diffuse large B-cell lymphoma (DLBCL) treat-
ed with rituximab and CHOP (R-CHOP). Methods. FcyRlla and FcyRIlla
gene dimorphisms were determined in 46 previously untreated patients
with DLBCL presenting with Ann Arbor stage II-IV or extensive extra-
nodal involment (IE). The patients were treated with rituximab
(875mg/m’) and standard CHOP regimen. Genotyping of FcyRIla 131
histidine(H)/arginine (R) and FcyRIlla 158 valine(V)/phenylalanine(F)
was performed by PCR followed by allele-specific restriction enzyme
digestion. Response to R-CHOP was analyzed according to standard
criteria. Results. Complete or unconfirmed complete remission (CR) after
R-CHOP was achieved in 74% patients (34/46). Three patients achieved
partial remission and nine patients had no response to the treatment.
The frequency of FcyRIlla 158 V/V, V/F and F/F was 22%, 63%, 15%,
respectively. The frequency of FeyRIla 131 H/H, H/R, R/R was 39%,
48% 13%. There was no difference in age, sex or IPI between the
groups. Surprisingly, patients with FcyRIIla 158 V/V genotype had sig-
nificantly lower CR rate comparing to FcyRIIla 158 F carriers (40% vs.
83%, p=0,011). There were no significant differences in CR rate between
the patients with different FcRIla 131 genotypes. Summary/conclusions.
Contrary to the previous reports of response to rituximab in follicular
lymphoma, FcyRIIla 158 V/V genotype in DLBCL was associated with
significantly lower response rate to R-CHOP therapy. These results sup-
port the hypothesis that antibody dependent cytotoxicity (ADCC) does
not mediate rituximab activity in DLBCL. Some other mechanisms, such
as chemosensitization or direct apoptosis may be involved in synergis-
tic effect of rituximab and CHOP in DLBCL. Considering the wide inter-
individual variability in pharmacokinetics of rituximab, it is possible
that FcyRIIla 158 V/V genotype provides more effective elimination of
rituximab overcoming the hypothetical benefit of ADCC in patients
with DLBCL treated with R-CHOP.
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DEFINED BONE MARROW NICHE COMPONENTS MEDIATE THE IN VITRO RESISTANCE OF
AML SAMPLES T0 THE TYROSINE KINASE INHIBITOR AG1296 AS WELL AS TO CYTOSINE
ARABINOSIDE
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Nottingham, NOTTINGHAM, United Kingdom

Background. Patients with AML tend to respond well to remission
induction chemotherapy, but relapse is frequent, suggesting protection
of minimal residual disease cells in the bone marrow niche. Aims. We
sought to determine the effect of defined bone marrow niche compo-
nents ‘ fibronectin and cytokines - on the survival and chemoresistance
of AML cells. Methods. We examined the effects of the cell adhesion
substrate fibronectin and/or the cytokines IL3, IL6, SDF-1, angiopoietin
1, stem cell factor (SCF) and several combinations to the in vitro adhe-
sion, survival and response to the tyrosine kinase inhibitor AG1296 and
to the nucleoside analogue cytosine arabinoside (ara-C) in 48 hr suspen-
sion culture of presentation samples from AML patients. 12 of the 16
samples selected for study had internal tandem duplication of the FLT3
gene, since relapse rates are high in these patients and tyrosine kinase
inhibition is an attractive therapeutic strategy. Results. In vitro adhesion
to fibronectin in primary AML samples at 2 hours was enhanced by co-
culture with the cytokines IL-3 (69 % increase, p=0.04) and stem cell fac-
tor (89 % increase, p=0.04). in vitro survival at 48 hours in serum-free sus-



pension culture was enhanced 25% by adhesion to fibronectin (p=0.02,
n=10) and further enhanced 32% by IL-3 (v=0.03), and 44% by a four
cytokine cocktail (IL-3, IL-6, SCF and angiopoietin 1, p=0.02), but not by
SCE IL-6 or angiopoietin 1 individually. in vitro resistance to 15 pM
AG1296 was enhanced 18% by adhesion to fibronectin (n=10, p=0.007)
and further enhanced 43% by IL-3 (n=10, p=0.005), 37 % by IL-6 (n=8,
p=0.049) and 88% by the four-cytokine cocktail (n=8, p=0.012). Similar-
ly, in vitro chemoresistance to 500 ng/mL ara-C was enhanced 25% by
adhesion to fibronectin (p=0.008, n=10) and further enhanced 31% by
IL-3 (n=10, p=0.05) and 93% by the four cytokine cocktail (n=8,
p=0.017). Conclusion. Adhesion to fibronectin increases survival and
chemoresistance in AML samples and these effects are enhanced by
cytokines, particularly IL-3. The tyrosine kinase inhibitor AG1296 and
the cytotoxic drug cytosine arabinoside evoked similar patterns of resist-
ance. It may be necessary to target cell-adhesion-mediated mechanisms
of drug resistance in order to prevent relapse in AML.

0036

OVERCOMING CHEMORESISTANCE IN HUMAN CHRONIC MYELOID LEUKEMIA K562
CELLS BY SIRNA INHIBITION OF SHINGOSINE KINASE-1

Y.B. Baran,' ].B. Bielawski,” C.E.S. Senkal,? B.O. Ogretmen,’
U.G. Gunduz!

'Middle east Technical University, ANKARA, Turkey; *Medical University of
South Caroline, CHARLESTON, USA

Background. Sphingosine-1- phosphate (S1P), the product of sphingo-
sine kinase-1 (SK-1), has been implicated as a second messenger that
promotes cellular differentiation, proliferation, migration, cytoskeletal
reorganization, apoptosis, cellular proliferation and survival. Many exter-
nal stimuli, particularly growth and survival factors, activate SK-1, lead-
ing to an increase in S1P levels and a concomitant decrease in ceramide
levels. The antagonistic effects of these metabolites are regulated by
enzymes that interconvert ceramide, sphingosine, and S1P. Thus, con-
version of ceramide and sphingosine to SIP simultaneously removes
pro-apoptotic signals and creates a survival signal. Inhibition of SK1 by
RNAI results in the accumulation of ceramide and sphingosine which
induce apoptosis. Aims. In this study, the imatinib resistant Ph(+) human
CML cells were tried to be sensitized to imatinib by targeting the SK1
gene. Methods. The Ph* human K562 cells were exposed to step-wise
increasing concentrations of imatinib. Subpopulations of cells that were
able to grow in the presence of 0.2 and 1 pM imatinib, were then select-
ed, and referred to as K562/IMA-0.2 and K562/IMA-1, respectively. Plas-
mid and siRNA transfection of K562 cells were conducted using an Effec-
tine and DharmaFECT(tm) siRNA transfection reagent, respectively. Cas-
pase-3 activity was determined using caspase-3 colorimetric assay. The
mitochondrial membrane potential (MMP) was measured using a JC-1
MMP detection kit. The cellular levels of endogenous ceramides were
measured using high performance liquid chromatography/mass spec-
trometry (LC/MS). The expression analysis of SK-1 was determined by
RT-PCR and western blotting. Results. Measurement of the levels of SK-
1 by RT-PCR and Western blotting, demonstrated that the expression of
SK-1 is increased about 2- and 4-fold in K562/IMA-0.2 and K562/IMA-
1 cells, respectively, when compared to controls. The possible role of SK1
in resistance to imatinib was further examined by the overexpression of
SK1, which increased S1P levels, and prevented apoptosis significantly
in sensitive K562 cells in response to 500 nM imatinib at 48 hr. On the
other hand, in resistant K562/IMA-0.2 and K562/IMA-1 cells, partial
inhibition of SK1 expression by siRNA, confirmed by decreased levels
of endogenous S1P, increased sensitivity to imatinib-induced apoptosis.
Summary/Conclusions. Targeting SK1 pathway, in addition to BCR/ABL
kinase inhibition, increased the sensitivity of K562/IMA-0.2 and
K562/IMA’1 cells to imatinib while the overexpression of SK1 inreased
the resistance in sensitive cells. It was shown that one of the mechanisms
responsible for imatinib resistance may be increased amounts of S1P in
resistant cells as compared to parental sensitive cells.

0037

DEMONSTRATION OF SYNERGISTIC GROWTH-INHIBITORY EFFECTS OF DASATINIB AND
CLADRIBINE IN NEOPLASTIC HUMAN MAST CELLS

K.V. Gleixner,' M. Mayerhofer,' K. Sonneck,' A. Gruze,’
P. Samorapoompichit,’ EY. Lee,* W.E Pickl” C. Sillaber,' P. Valent'

'Institute of internal medecine, VIENNA, Austria; *Institute of Immunology,
VIENNA, Austria; *Institute of Histology and Embryology, VIENNA, Austria;
“Oncology Drug Discovery, Bristol-Myers S, PRINCETON, NJ, USA

In the majority of patients with systemic mastocytosis (SM) includ-
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ing aggressive SM and mast cell leukemia (MCL), neoplastic cells display
the D816V-mutated variant of KIT. KIT-D816V exhibits constitutive
tyrosine kinase (TK) activity and has been implicated in malignant cell
growth. Whereas wild type (wt) KIT and several non 816-codon KIT-
mutants, like KIT-G560V, are sensitive to the TK inhibitor imatinib, KIT-
D816V confers resistance against this drug. Therefore, several attempts
have been made to identify KIT-D816V-targeting drugs. We show that
the novel TK inhibitor dasatinib (BMS-354825) counteracts TK activity
of wt-KIT, KIT-G560V, and KIT-D816V as detemined by western blot-
ting. Dasatinib was also found to counteract viability of Ba/F3 cells
exhibiting wt-KIT or KIT-D816V, as well as growth of HMC-1.1 cells
(KIT-D816V-negative) and HMC-1.2 cells (KIT-D816V-positive), where-
as imatinib did not counteract growth of KIT D816V-positive cells over
the dose range tested (0.1-10 pM). In all cells examined, the effects of
dasatinib were dose-dependent, with 100-1,000-fold higher IC50-val-
ues found in cells harboring KIT-D816V compared to cells lacking KIT-
D816V as assesed by 3H-Tymidine uptake. The growth-inhibitory
effects of dasatinib were found to be associated with induction of apop-
tosis in HMC-1 cells (detemined by conventional and electron
microscopy and by TUNEL-assay). Moreover, in this cell line, dasatinib
was found to downregulate the expression of CD2 and CD63, two acti-
vation-linked cell surface antigens that are typically overexpressed on
mast cells in SM as assesed by flow cytometry. One strategy to optimize
the treatment of SM and to overcome drug-resistance might be to com-
bine TK inhibitors with other (targeted or conventional) drugs. We there-
fore investigated potential cooperative drug interactions between dasa-
tinib and cladribine (2CdA), a cytoreductive agent used for the treat-
ment of SM. Dasatinib was found to synergize with 2CdA in counter-
acting growth of neoplastic human mast cells harboring KIT-D816V. In
summary, our data show that dasatinib as a single agent or in combination
with 2CdA counteracts growth of neoplastic mast cells and may thus rep-
resent a promising new candidate drug for the treatment of SM.

0038

SENSITIZING LEUKEMIC CELLS TO GLUCOCORTICOSTEROIDS BY INHIBITING NFKB
ACTIVATION

J. Vink, J. Cloos, R. Oerlemans, C.H. van Zantwijk, J.W. van der Heij-
den, G. Jansen, G.J.L. Kaspers

VU University Medical Center, AMISTERDAM, Netherlands

Glucocorticoids (GC) are commonly used in childhood leukemia, and
induce apoptosis in GC-sensitive leukemic cells. Resistance to GC is a
major adverse prognostic factor, occurring in +20% of newly diagnosed
childhood acute lymphoblastic leukemia (ALL) and in >50% of relapsed
ALL, while acute myeloid leukemia (AML) is largely unresponsive to
GC. Nuclear factor -kappaB (NFkB) is a transcription factor regulating the
expression of cell survival genes, counteracting GC-induced cytotoxic
effects both directly, via binding to the glucocorticoid receptor (GR) and
indirectly. Blocking NFkB might prove a successful strategy to increase

lucocorticoid sensitivity of leukemic cells. Chronic exposure of Cem-
C7 T cell leukemia cells to sulfasalazine (SSZ), an inhibitor of NFkB acti-
vation, sensitized these primary sensitive cells even 10-20 fold further for
GC (Van der Heijden et al., 2004). Two myeloid leukemia cell lines, THP1
and U937, with inherent resistance to GC (IC50 for dexamethasone >10
uM) were also markedly sensitized for GC upon long-term exposure to
SSZ (IC50 <0.1 uM). In SSZ-exposed cells GR, NFkB p65 and IkB pro-
tein expression was markedly increased. Expression of NFkB p50
remained unaltered, suggesting an inactive state of NFkB, which was
confirmed by an NFkB activity assay. mRNA levels of all tested genes
remained unchanged, suggesting that the GC-sensitizing effect is due to
diminished post-transcriptional protein degradation. Consistently, co-
incubation with a proteasome inhibitor further enhanced (5-fold) GC
sensitivity in SSZ-exposed cells. To determine whether GC sensitization
could also be achieved in cells that became GC-resistant due to previ-
ous GC exposure, we tested the GC sensitive CEM cell-line C7H2 and
six CEM-C7H2 sublines with acquired GC resistance after GC expo-
sure. All cells were exposed to SSZ, after which dexamethasone (dex)
sensitivity was measured. Three cell-lines (IC50 dex >11.6 uM) gained
increased GC sensitivity (IC50 dex 1.7-3.0 uM). One cell-line IC50 dex
>6 UM) remained resistant (IC50>6 uM) although some degree of sen-
sitization could be seen (IC20 from 2.43 uM to 0.46 uM). Two cell-lines
only showed a transient increase in GC sensitivity. We are currently
measuring the potential GC sensitizing effects of the proteasome
inhibitor Bortezomib since it has been shown that this drug inhibits
NEKB by inhibiting the degradation of IkB. In addition, we have found
earlier that co-incubation with Bortezomib further enhanced (5-fold)
GC sensitivity in SSZ-exposed cells. These experiments will be per-
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formed both in cell lines and primary patient samples. In conclusion, sev-
eral GC-resistant cell-lines, both of lymphoid or myeloid origin, could
be sensitized to GC by NFKB inhibitor sulfasalazine. SSZ could also
diminish GC resistance that was acquired after GC exposure, an event
often seen in the clinic. Further investigations are warranted to establish
whether therapeutic strategies targeting NFkB could be exploited to
(re)sensitize (relapsed) childhood ALL or even AML for GC.
Supported by the EC (EUGIA, nr. QLG1-CT-2001-01574)
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RAPAMYCIN OVERCOMES DEXAMETHASONE RESISTANCE OF MALIGNANT PLASMA
CELLS

E Bakker, A. Ott, K. Richter, T. Ahrens, R. Burger, A. Guenther,
M. Gramatzki

2nd Medical Department, KIEL, Germany

Background. In multiple myeloma, several promising new agents with
mechanisms of action different from standard chemotherapy have been
developed during the past few years. These agents may be able to
improve the outcome of multiple myeloma, especially if they are able
to enhance the response towards conventional therapeutics when giv-
en in combination. Aims. In order to provide rationale for combination
therapies, we performed in vitro studies on the effect of combinations of
conventional and novel drugs on human multiple myeloma cell lines.
Methods. Two cell lines, JK-6L and 1363, were incubated with various
concentrations of drugs, alone or in combination, in the presence or
absence of human bone marrow stromal cells (BMSC). Cell growth was
measured in an MTS assay and results were evaluated for synergism.
Results. In the absence of BMSC, dexamethasone (Dex) and rapamycin
(Rapa) inhibited the growth of JK-6L cells in a synergistic fashion (e.g.
0.4 uM Dex reduced cell growth to 89% of that observed in untreated
controls, 0.25 nM Rapa reduced growth to 56% of untreated controls,
combining both agents reduced growth to 27 %), whereas no synergism
was observed for the L363 cell line. Interestingly, in the presence of
BMSC, growth of both JK-6L and L363 cells was blocked in a synergis-
tic fashion. Closer examination of the results from the cell growth assays
revealed that JK-6L cells are resistant to Dex, regardless of the presence
or absence of BMSC. Rapa was able to overcome this resistance (i.e. in
the presence of Rapa, a strong dose-dependent reduction of cell growth
by Dex was observed), hence explaining the observed synergy between
both compounds. In contrast, L363 cells were already Dex sensitive in
the absence of BMSC, and sensitivity was not enhanced by the addition
of Rapa. However, in the presence of BMSC, 1363 cells became Dex
resistant and treatment with Rapa was able to overcome this protective
effect and, as in JK-6L cells, restored Dex sensitivity. Furthermore, we
determined the rate of apoptosis, upon treatment of JK-6L cells with
either agent alone or in combination, by Annexin V (AxV) staining. Addi-
tion of Rapa (which by itself did not alter the apoptotic rate) was able
to enhance the cytotoxic effect of Dex, confirming the data obtained
from the cell growth assays. Summary/Conclusions. Rapa synergizes with
Dex by overcoming the inherent (JK-6L) or BMSC dependent (L363)
Dex resistance of malignant plasma cell lines. This in vitro study pro-
vides rationale to explore the use of combinations of these agents in
patients with multiple myeloma.

0040

MULTIDRUG RESISTANCE MECHANISMS IN HUMAN CHRONIC MYELOID LEUKEMIA
CELLS

Y.B. Baran," A.U. Ural” B.O. Ogretmen,’ U.G. Gunduz'

'Middle east Technical University, ANKARA, Turkey; *Gulhane Military Med-
ical School, ANKARA, Turkey; *Medical University of South Caroline,
CHARLESTON, USA

Background. Chronic myeloid leukemia (CML) is diagnosed by find-
ing a specific translocation between chromosomes 9 and 22. The result-
ing Ber-Abl codes for a fusion protein with tyrosine kinase activity lead-
ing to uncontrolled cell growth. Imatinib, a Ber-Abl inhibitor, induces
apoptosis in CML cells by stabilizing the non-ATP-binding form of Ber-
Ab], and in turn, phosphorylation of its substrates. Aims. Despite the
excellent clinical results with imatinib in CML, most patients have min-
imal residual disease and others will develop resistance which may even-
tually progress. In this study, the mechanisms responsible for imatinib
resistance was investigated. Methods. The Ph* human K562 and Meg-01
cells were exposed to step-wise increasing concentrations of imatinib.
Subpopulations of cells that were able to grow in the presence of 0.2 and
1 pM imatinib, were then selected, and referred to as K562/ or Meg-
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01/IMA-0.2 and Meg-01/IMA’1, respectively. The IC50 values were
determined from cell survival plots obtained by MTT. The expression
patterns of Ber-Abl, MDR1 and apoptotic proteins were detected by RT-
PCR and western blotting. Caspase-3 activity was determined using the
caspase-3 colorimetric assay. Mitochondrial membrane potential (MMP)
was measured using a JC-1 MMP detection kit. Cell cycle profiles of
cells were analyzed by flow cytometry. Results. K562/IMA-0.2,
K562/IMA-1, Meg-01/IMA-0.2 and Meg-01/IMA-1 expressed about 2.3,
19-, 2- and 5-fold resistance to imatinib, as compared to their parental
counterparts. There were an icreased expression of Ber-Abl, MDR1, Bcl-
2, and Bcl-XL and decreased expression of Bax protein in resistant cells
as compared to their parental counterparts. A decrease in caspase-3 activ-
ity and an increase in MMP was detected in resistant cells comparing to
parental cells. Exposure to 500 nM IMA for 48 hr resulted in apoptosis
in about 75% and 60% of the population in K562 and Meg-01 sensitive
cells, while there were no apoptosis in K562/IMA-0.2 and only 20% of
apoptosis in Meg-01/IMA-0.2 cells. Summary/Conclusions. Various diverse
mechanisms have been reported for their involvement in the multidrug
resistance. In this study, it has been well documented that the degree of
BCR/ABL expression appears to be directly proportional to the levels of
imatinib resistance. In addition, there have been BCR/ABL-independent
mechanisms reported for deriving resistance against imatinib. Our
results revealed that besides Ber-Abl overexpression, imatinib resistance
also depends on the inhibition of apoptosis as a result of up-regulation
of anti-apoptotic Bcl-2 and Bcl-XL proteins, down-regulation of pro-
apoptotic Bax protein, decreased caspase-3 activity, and increased MMP

K562/ or Meg-01/IMA-0.2 and Meg-01/IMA-1 cells.
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IDENTIFICATION AND CHARACTERIZATION OF A HOMO-DIMER OF ABCG2 IN MATURE
HUMAN ERYTHROCYTES

M.L. Leimane, E.G. Georges
McGill University, MONTREAL, Canada

Background. Human ATP-binding cassette G2 (ABCG2, also known as
breast cancer resistance protein, mitoxantrone resistant protein, and
ABC placenta) is a member of the ATP-dependent binding cassette
(ABC) family of transporters. Similar to other well characterized ABC
transporters that are expressed in humans, namely P-glycoprotein (P-gp)
and Multi-Drug Resistance Protein 1 (MRP1), ABCG2 has been shown
to transport xenobiotics and other normal cell metabolites and anti-can-
cer drugs. ABCG?2 is termed a half-transporter as two 70-kDa halves are
necessary to form a fully active transporter, although recent evidence
suggests that the protein may behave as multiple homo-dimers togeth-
er, 1.e. as a homo-tetramer. ABCG2 has also been implicated in the trans-
port of heme, and enhances hypoxic cell survival through interaction
with heme. ABCG2 has been found to be expressed in hematopoietic
stem cells and erythroid cells, however little is known about the expres-
sion and activity of ABCG2 in mature erythrocytes. Aim. To character-
ize the ABCG2 homo-dimer in mature erythrocytes. Methods. Erythro-
cyte plasma membranes were isolated from whole blood drawn from
consenting blood donors. ABCG2 protein was visualized using western
blotting technique. Activity was determined using FACS analysis where-
by the active transport of Pheophorbide a (a chlorophyll catabolite, sim-
ilar in structure to Protoporphyrin IX) was inhibited using an ABCG2
specific inhibitor Fumitremorgin C. Results and Conclusion. In this report,
we present the first evidence of an ABCG2 homo-dimer expression in
erythrocytes. It appears that the levels of ABCG2 oligomerization varies
in human erythrocytes, however, no correlation was found between
expression levels from genders, different blood types, as well as samples
from different racial groups. The protein was found to be active as
demonstrated using FACS analysis to transport Pheophorbide a (a
chlorophyll catabolite, similar in structure to Protoporphyrin IX) and
the subsequent inhibition of transport of Pheophorbide a was achieved
using an ABCG2 specific inhibitor Fumitremorgin C. The results show
that ABCG?2 in erythrocytes have more of the homo-dimer as compared
to MCF7/Mitoxantrone resistant cell line. This is likely due to the for-
mation of di-sulfide bonds resulting from a highly oxidative environ-
ment in erythrocytes. The biological significance of this finding is not
clear at the present time but may contribute to the physiologic
function(s) of ABCG2 in erythrocytes and its possible role in maintain-
ing heme homeostasis. Further studies to characterize the possible func-
tions of ABCG2 in mature erythrocytes are currently in progress.
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FUNCTIONAL AND GENOME-WIDE ANALYSIS OF ACQUIRED RESISTANCE TO
TRAIL/APO2L MEDIATED APOPTOSIS OF HL60 LEUKEMIA CELLS

P. Klener,' R. Kralovics,” P. Prochazka,® A. Vicha,’ T. Eckschlager,®
E. Necas,’ L. Andera,' J. Zivny®

'Chatles University, First Medical Faculty, PRAHA, Czech Republic; *Austrian
Academy of Sciences, VIENNA, Austria; *Charles University, PRAHA, Czech
Republic; *Academy of Sciences, PRAHA, Czech Republic

Background. Acute leukemia comprises malignant diseases of clonal
character, to which specific treatment remains limited. Apoptosis
induced by death receptor activation (i.e. by tumor necrosis factor-relat-
ed apoptosis inducing ligand, TRAIL/APO2L) is a potential anti-tumor
therapeutic mechanism. TRAIL, a member of the TNF family of death
ligands, appears to specifically and efficiently kill tumor cells of diverse
origin while sparing normal tissues. The TRAIL receptor family consists
of five receptors: two death receptors (DR4/TRAIL-R1, DR5/TRAIL-R2),
two decoy receptors (DcR1/TRAIL-R3, DcR2/TRAIL-R4), and osteopro-
tegerin (OPG). Aims. Functional analysis of individual TRAIL receptors
in HL60 myeloid leukemia cells and analysis of the molecular basis of
TRAIL resistance. MATERIALS AND Methods. TRAIL-resistant cells
were selected from the original HL60 population using pressure of
recombinant His-tagged TRAIL (200-2000 ng/mL). The expression of
TRAIL receptors and CD14 were analyzed by flow cytometry using flu-
orochrome labeled antibodies and/or by real-time RT-PCR. Percentage
of apoptotic cells was measured by flow cytometry using Annexin-V-
FITC/Propidium iodide apoptosis detection kit. The contribution of indi-
vidual TRAIL receptors on the transmission of apoptotic signal was
measured using blocking antibodies to TRAIL receptors. The TRAIL
resistance related genome aberrations were analyzed by genome-wide
loss of heterozygosity (LOH) screening with marker density of 10cM and
comparative genomic hybridization (CGH) assay. Results. The blockage
of DR4 receptor significantly reduced the number of apoptotic HL60
cells compared to untreated controls. The blockage of DR receptor also
inhibited TRAIL-induced cell death but the results did not reach statis-
tical significance. Combination of anti-DR4 and anti-DR5 antibodies
almost completely abrogated TRAIL-induced HL60 cell death and signif-
icantly reduced apoptosis compared to control or anti-DR4 antibody
alone (p<0.01). Blocking of decoy receptors (DcR1, DcR2) or OPG of
HL60 TRAIL-sensitive and TRAIL-resistant cell lines did not significant-
ly affect the apoptotic signaling. Two distinct HL60 TRAIL-resistant phe-
notypes were identified based on the expression of TRAIL-receptors
and CD14. Phenotype-1 (n=4) was characterized by the decreased expres-
sion of TRAIL receptors DR4, DR5, DcR1, and DcR2, CD14 and
unchanged expression of OPG as compared to control TRAIL-sensitive
HL60 cells. Phenotype-2 (n=3) was characterized by the decreased expres-
sion of DRS receptor, increased expression of CD14, and undetectable
expression of OPG compared to control TRAIL-sensitive HL60 cells.
Using LOH assay we identified two genotypes. The first exhibiting dele-
tion on the short arm of chromosome 1p22 and monosomy of chromo-
some 18, and the second had deletions/uniparental disomy on the short
arm of chromosomes 2, 3, 6, and 14. The identified genotypes corre-
sponded to TRAIL-resistant phenotype-1 and phenotype-2, respectively.
CGH assay confirmed the loss of genomic material of whole chromo-
some 18. Further, the CGH detected a gain of genomic material at 1g21-
23 of TRAIL-resistant phenotype-1 while the phenotype-2 cells did not
show genomic defects of chromosome 1. Summary/Conclusions. In HL60
cells TRAIL-specific apoptotic signal is transduced predominantly
through TRAIL receptor DR4. Decoy receptors, including OPG, did not
play a role in TRAIL resistance. The identified TRAIL-resistant pheno-
types are associated with distinct genomic conditions. Supported by:
IGA MZ NR8317-4 and GAUK 50/2004/c.
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THE ADMINISTRATION OF REPEATED DOSES OF CYCLOPHOSPHAMIDE, INDUCES
CYTOCHROME P450 IN RAT

P. Afsharian,' Y. Terelius,” Z. Hassan,’ S. Lundgren,’ M. Hassan’

'Karolinska Institutet, STOCKHOLM, Sweden; *Department of Research
DMPK, AstraZeneca, SDERTLJE, STOCKHOLM, Sweden; *CAST, Karolin-
ska Univ. Hospital, Huddinge, STOCKHOLM, Sweden; *Clinical Pharmacol-
ogy, Karolinska Institut, STOCKHOLM, Sweden; *Hematology Lab,Karolin-
ska Univ. Hospital, HUDDINGE, STOCKHOLM, Sweden

Background. Cyclophosphamide is used in high doses as a part of the
conditioning regimen prior to stem cell transplantation. It is usually giv-
en for two or four consecutive days, primarily to facilitate engraftment
of donor cells. Cyclophosphamide is a prodrug that has to be activated
in the liver by a 4-hydroxylation reaction catalyzed by cytochrome P450
(CYP) enzymes. Several studies have shown that cyclophosphamide
induces its own metabolism, which affects its pharmacokinetics and
pharmacodynamics after repeated doses. Aim. In the present study, we
aimed to investigate the effect of repeated doses of cyclophosphamide
on the CYPs in rat. The levels of mRNA, protein, and enzyme activity
were investigated. Methods. Male Wistar rats were given 4 consecutive
doses of CPA (2 dose levels). Plasma and livers were collected to study
the pharmacokinetics of cyclophosphamide in plasma and to measure
the levels of mRNA (by real time PCR), protein (by western blot) and
enzyme activity (by microsomal incubation with cyclophosphamide) of
CYPs, respectively. Results. mRNAs of CYP2B1 and 2B2 were signifi-
cantly induced with repeated dosing. Protein levels were also induced
and autoinduction of CPA metabolism to 4-hydroxylation was found.
Conclusion. Repeated dosing of CPA leads to autoinduction of CPA
metabolism and induction of CYP2B mRNA and protein in rat. This
knowledge may help in optimizing the dosing regime of cyclophos-
phamide in patients to keep plasma levels within the therapeutic range.
It may also help in minimizing drug-drug interactions and hence increase
the therapeutic efficacy and reduce side effects of cyclophosphamide in
cancer patients.

0044

OPTIMIZATION OF THERAPY FOR THIOPURINE S-METHYLTRANSFERASE DEFICIENT
CHILDHOOD ACUTE LYMPHOBLASTIC LEUKEMIA PATIENTS

B. Petrucev,' L. Dokmanovic,? N. Tosic,' D. Janic,? N. Jovanovic,
S. Pavlovic!

'IMGGE, BELGRADE, Setbia and Montenegro; *University Children Hospi-
tal, BELGRADE, Serbia and Montenegro

Background. Thiopurine S-methyltransferase (TPMT) is an enzyme
that inactivates thiopurine drugs, such as 6-mercaptopurine (6-MP) and
thioguanine, commonly used in therapy for childhood acute lym-
phoblastic leukemia (ALL). In BEM protocol for childhood ALL, 6-MP is
administered during maintenance therapy. Patients with low TPMT
activity experience severe hematological toxicity when standard 6-MP
doses are used. It is now well established that lower TPMT activity can
be due to TPMT gene mutations. Three alleles account for more than
95% of the clinically relevant TPMT variants: TPMT*2, TPMT*3A and
TPMT*3C. Wild type has been designed as TPMT*1. TPMT*2 allele con-
tains single G238C mutation, TPMT*3C-A719G mutation, TPMT*3B-
G460A mutation and TPMT*3A allele has two mutations (G460A and
A719G). Aim. The purpose of this study was to determine the relevance
of TPMT gene mutations in the management of childhood acute lym-
phoblastic leukemia (ALL). Methods. Blood samples from 100 children
with ALL were analyzed for TPMT mutations, using polymerase chain
reaction-based assays (PCR-RFLP and ARMS). For 50 patients TPMT
variant alleles were determined retrospectively, after completing the
standard BFM protocol maintenance therapy. Maintenance therapy peri-
od was compared according to patients’ TPMT genotypes. For the oth-
er 50 patients TPMT variant alleles where determined prospectively. For
prospectively detected patients with TPMT variant alleles we introduced
therapy protocol modification in a way that if leucopenia was noticed,
only the dose of 6-MP was reduced but there were no reduction of
Methotrexate (MTX) doses. The number of weeks when full, reduced
dose or no 6-MP therapy was given, was determined for each patient
during the maintenance therapy. Number of neutropenic fever was also
considered as a toxic effect of 6-MP therapy. Results. Of 100 patients par-
ticipating in this study, 89% were homozygous for TPMT*1 (W/W),
10% were heterozygous (W/M): 9% for TPMT*1/*3A, 1% for
TPMT*1/*2. One patient was double heterozygous for TPMT*3A/*3B
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(M/M). Among 50 patients retrospectively analyzed for TPMT variants
6 were found to be W/M. Mean duration of full dose therapy was sig-
nificantly longer (p<0.01) in W/W patients (54 weeks) than in W/M (37,5
weeks). Mean duration of period with no therapy was significantly
longer (p<0,01) in W/M patients (11,3 weeks) than in W/W (3,4 weeks).
Neutropenic fever occurred in all of the patients (1-4 times). For four
prospectively detected W/M patients, therapy protocol was modified
(dosage reduction of 6-MP by 25-50%). In contrast to W/M patients ret-
rospectively analyzed, these W/M patients neither missed the therapy
nor developed febrile neutropenia. Conclusion. The ability to tolerate 6-
MP based maintenance therapy was used as a surrogate marker of hema-
tological toxicity in childhood ALL. We found that even patients het-
erozygous for TPMT variant alleles are at greater risk of thiopurine drug-
related leucopenia. Lowering doses of 6-MP in heterozygous TPMT
deficient patients while allowing administration of full dose of MTX,
might be an optimal way of treatment for this group of patients. These
results justify performing TPMT genotyping before initiating thiopurine
therapy in all children diagnosed with acute leukemia to minimize con-
sequent toxicity.

0045

IMATINIB AND HUMAN ORGANIC CATION TRANSPORTER 1 (HOCT1):
CHARACTERISATION OF TRANSPORT IN STABLY TRANSFECTED MYELOID CELLS

A. Giannoudis, L. Wang, M. Pirmohamed, R E. Clark
University of Liverpool, LIVERPOOL, United Kingdom

Imatinib is an important drug for treating chronic myeloid leukaemia
(CML). However, not all patients achieve a major cytogenetic response
(MCR), while others lose a MCR. We have been interested in the cellu-
lar uptake and efflux of imatinib, and particularly whether this may
influence clinical outcome. A previous study in our lab showed that the
influx of imatinib is mediated by hOCT1 while efflux is through MDR1
(Thomas et al., Blood, 2004; 104: 3739-3745). We also analysed the
expression levels of hOCT1 and MDRI1 in 67 imatinib-treated CML
patients. Forty patients achieved a MCR (of which 33 were complete)
and 27 had no cytogenetic response (NCR) after 6 months of imatinib.
Prior to commencement of imatinib, hOCT1 expression levels were
greater in patients destined to achieve MCR than in NCR patients.
MDRI1 expression was high in initial MCR patients who subsequently
lost their cytogenetic response, and most of these had developed a BCR-
ABL kinase domain mutation at progression. These data are compatible
with the view that hOCT1 expression prior to imatinib is an important
determinant of the outcome of imatinib treatment. However, our non-
clinical studies of imatinib transport used a panel of pharmacological
inhibitors of several drug transporters, and many of these are not truly
specific for individual transporters. Here we use cells stably transfected
with hOCT1 to further characterise imatinib uptake. The BCR-ABL pos-
itive cell line KCL22 and the BCR-ABL negative human embryonic kid-
ney line HEK293 were transfected with pcDNA3-hOCT1 (provided by
Grindemann D, Cologne, Germany) with the empty vector pcDNA 3.1
used as a negative control. KCL22 was selected as it has low constitu-
tive expression of hOCT1 in comparison to other BCR-ABL positive
cell lines such as LAMA84, KY01 and K562. KCL22 and HEK293 cells
were transfected using Nucleofector technology and Fugene 6 respec-
tively. Positive clones were selected using the G418 antibiotic
(Neomycin). Several stable clones for each line were obtained, express-
ing hOCT1 at different levels. These clones were then used for transport
experiments, using cold and 14C radiolabelled pure imatinib (gitt of
Novartis). The influx of imatinib was greater in the stably transfected
cells compared with the untransfected or cells containing the empty
vector. Current data suggest that uptake is greater in clones with high
hOCT1 expression than in those with lower expression. A time course
assay also showed that uptake was very quick, but reached a plateau
after 30 minutes. These findings support the view that hOCT1 is an
important determinant of imatinib influx into BCR-ABL positive cells.
Taken together with our earlier data on transporter expression on clin-
ical samples, the present data underline the importance of baseline
hOCT1 expression in determining the outcome of imatinib treatment
in CML.
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PROGNOSTIC SIGNIFICANCE OF MINIMAL RESIDUAL DISEASE MONITORING ON
RELAPSE-FREE SURVIVAL IN CBFB-MYH11 ACUTE MYELOID LEUKEMIA

A. Corbacioglu,' C. Scholl,’K. Eiwen,' L. Bullinger,' S. Fréhling,
H. Dohner,' R.E Schlenk,'K. Dohner!

'University Hospital of Ulm, ULM, Germany; *Harvard Medical School,
BOSTON, USA

Background. Detection of minimal residual disease (IMRD) in acute
myeloid leukemia (AML) associated with specific gene fusions is an
important tool for the assessment of response to treatment and the indi-
vidual risk of relapse. The real-time quantitative RT-PCR (RQ-PCR)
method allows the quantification of fusion transcript levels at distinct
time points during treatment. While in acute promyelocytic leukemia
(APL) MRD monitoring has been clearly shown to be predictive for clin-
ical outcome, the evaluation of the prognostic impact of MRD in CBEFB-
MYH11 AML remains difficult. Small patient populations and the avail-
ability of bone marrow/peripheral blood samples at defined time points
mainly hamper most studies. Aims. To evaluate the prognostic impact
of MRD in a large cohort of CBFB-MYH11 positive AML by RQ-PCR.
Methods. A total of 44 patients (age 16-60 years) were treated within one
of the AMLSG treatment trials (AMLHD93 n=4, AMLHD98A n=27,
AMLSG 07-04 n=13). Patient samples (bone marrow and/or peripheral
blood) were collected at study entry (n=75), during treatment course
(n=176), as well as during follow up (n=110). All patients received two
cycles of induction therapy with standard-dose cytarabine combined
with etoposide and idarubicin. After a first high-dose cytarabine based
consolidation therapy, patients received further high-dose cytarabine
based consolidation (n=25), autologous transplantation (n=13) or allo-
geneic transplantation from a matched related family donor (n=6). Medi-
an follow up was 22.5 months. Evaluation of the quantitative CBFB-
MYH11 fusion transcript expression for the three major fusion subtypes
was performed by RQ-PCR using TagMan technology. Primers were
chosen according to Europe Against Cancer (EAC) standard protocols.
Sensitivities ranged from 10 (type A, D) to 10°(type E). The fusion tran-
script copy number in each sample is reported as the normalized value
of CBFB-MYH11 per 10° transcript copies of a housekeeping gene, 32-
microglobulin, as a control. Results. Transcription levels at diagnoses
ranged from 6208 to 312987 (median 34293.5). There was no prognos-
tic impact of pretreatment transcript levels on relapse free survival. The
ratio of transcription levels after two induction cycles and pretreatment
levels ranged from 0 to 0.0049. Again, there was no prognostic impact
of transcript levels after induction therapy. In contrast, during consoli-
dation therapy 66% of the patients became RQ-PCR negative and RFS
was significantly superior (RFS after 2 years 80%) compared to RQ-PCR
positive patients (RFS after 2 years 35%) (p=0.02). After consolidation
therapy, 5 of the RQ-PCR negative patients became positive at least in
one sample during follow up. Three patients developed transcript lev-
els above 10 and all relapsed, whereas in the two remaining patients only
one sample during follow up became positive with transcription levels
below 10. Both are in continuous remission. Conclusions. In our study,
achievement of real-time quantitative RT-PCR negativity after consoli-
dation therapy is significantly associated with favorable outcome in
CBFB-MYHI11 positive AML.
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CHARACTERIZATION OF THREE CASES OF ANEMIA/ MENTAL RETARDATION SYN-
DROMES (ATR-16) IN THE NETHERLANDS, USING MULTIPLEX LIGATION-DEPENDENT
PROBE AMPLIFICATION (MLPA)

C.L. Harteveld,' M. Kriek,' E.X. Bijlsma,' Z. Erjavec,” A. Voskamp,'
D. Balak,' P.C. Giordano'

'Leiden University Medical Center, LEIDEN, Nethetlands; *Delfzicht Zieken-
huis, DELFZIJL, Netherlands

Background. Two distinct and rare syndromes of a-thalassemia asso-
ciated with mental retardation are known to date. One is characterized
by the occurrence of large deletions involving the o-globin gene cluster
on chromosome 16p (ATR-16 syndrome) and is most likely a contingu-
ous gene syndrome. The other (ATR-X) involves mutations of the X-
linked XNP gene, coding for helicase-2, a putative global transcription-
al regulator. At present the molecular tests commonly used to identify
deletion types of a-thalassemia and ATR-16 are gap-PCR, Southern blot
or Fluorescent in situ Hybridization (FISH) analysis. However, the appli-



cability of these techniques is limited to known deletions, may involve
radio-activity, is dependent upon the hybridization probes available and
may require time consuming and laborious cell culture to generate
metaphase chromosome spreads. Aim.Clinical description and molecular
characterization of three independent patients presenting with a micro-
cytic hypochromic anemia at normal ferritin levels and mild mental retar-
dation. Methods. Multiplex Ligation dependent Probe Amplification
(MLPA) is used to identify (unknown) deletions causing a-thalassemia,
which remain undetected by the common techniques presently used in
molecular diagnostics. Results. We have developed a subset of MLPA
probes spread along a region of approximately 2Mb from the telomere
of chromosome 16 up to the PKD-gene for high resolution mapping of
rearrangements causing a-thalassemia. One Dutch Caucasian female (30
yrs) was identified because of a persistent microcytic hypochromic ane-
mia at normal ferritin levels, positive L.B. test and no abnormalities at the
molecular level using the standard detection Methods. The other two
patients were identified because of (mild) mental retardation and the
detection of a subtelomeric deletion by MAPH and mapped in detail by
MLPA in the present study. The deletions causing ATR-16 in these
patients vary in length between 1.5 to 1.9 Mb. Conclusion. We have devel-
oped a rapid and simple technique based on Multiplex Ligation-Depen-
dent Probe Amplification for high resolution mapping of rearrangements
involving the tip of the short arm of chromosome 16. Three cases show
the rare ATR-16 syndrome, two of which were found by screening for
subtelomeric imbalances by FISH or MLPA and not by hematological
analysis. This would plead for more alertness when a patient presents
with mild to moderate MR and microcytic hypochromic anemia with
normal ferritin levels as suggestive for ATR-16.
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INDIVIDUAL PATIENT DATA ANALYSIS IN YOUNGER ADULTS WITH NORMAL KARYOTYPE
AML: DIFFERENTIAL EFFECTS OF MOLECULAR MARKERS ON CLINICAL OUTCOME
RESULTS OF THE AML STUDY GROUP

K. Dohner,' A. Corbacioglu,' J. Krauter,” L. Bullinger,' D. Spéth,*
L. Schéfer,” S. Frohling,' A. Ganser,” H. Déhner,' RE Schlenk!

'University of Ulm, ULM, Germany; *Hannover Medical School, HANNOVER,
Germany

Background. Mutations in the genes encoding NPM1, FLT3 (FLT3 ITD,
FLT3 TKD), CEBPA, MLL (PTD) and NRAS have been identified as
molecular markers in acute myeloid leukemia (AML) exhibiting a nor-
mal karyotype. Approximately 70% of normal karyotype AML have
mutation in one of these genes. In most of the recent studies univariate
analyses of outcome measures were performed for singles markers not
taking into account potential interactions. Furthermore, little is known
about the differential effect of different postremission therapies in the
various genotypic subsets. Aims. To evaluate the prognostic impact of
NPM1, FLT3 (ELT3 ITD, FLT3 TKD), CEBPA, MLL (PTD) and NRAS
gene mutations on response to induction therapy and on survival prob-
abilities following different postremission strategies [high-dose cytara-
bine-based chemotherapy (chemo), autologous (auto-SCT), or allogene-
ic stem cell transplantation (allo-SCT)]. Methods. Patients [16 to 60 years
of age] were entered on four AMLSG treatment trials [AML-2/95, AML-
1/99, AML HD93, AML HD98A]. Patients received two cycles of induc-
tion therapy with standard-dose cytarabine combined with etoposide
and idarubicin. After a first consolidation therapy, in all four trials
patients were assigned to allo-SCT if an HLA-identical sibling donor
was available; in the AML-2/95 and AML HD93 trials, all other patients
were assigned to chemo, whereas in the AML-1/99 and AML HD98A tri-
als patients were randomized between chemo and auto-SCT. Diagnos-
tic leukemia specimens were analyzed for mutations in the above genes.
Results. Between 1993 and 2004, 872 patients exhibiting a normal kary-
otype were registered. Results of the mutation status were as follows
(total number of samples analyzed; incidence of mutations): NPM1
(n=526; 53%), FLT3-ITD (n=516; 31%), FLT3-TKD (n=602; 11%), CEB-
PA (n=492; 16%), MLL-PTD (640; 7.3%), and NRAS (505; 13%). Com-
plete remission rate (CR) was 77 %. A logistic regression model identi-
fied the NPM1+/FLT3 ITD- (p<.0001) and the CEBPA+ genotype (p=0.03)
as favorable prognostic factors for CR achievement. Cox proportional
hazard models with limited backward selection for RES and OS revealed
age <48 years (hazard ratio (HR) 0.69 and 0.61), availability of an HLA-
matched family donor (HR 0.58 and 0.73), the CEBPA+ (HR 0.42 and
0.36) and the NPM1+/FLT3 ITD- (HR 0.34 and 0.42) genotype as signif-
icant prognostic factors. There was no benefit for auto-SCT in any of the
subgroups. The prognostic impact of an HLA-identical family donor var-
ied significantly among the different molecular subgroups. Conclusions.
Specific genotypes emerge as highly significant factors for response to
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induction therapy and for survival in patients with normal karyotype.
The value of allo-SCT needs to be revisited in the various genotype sub-
sets.

0049

DEVELOPMENT OF AN INTEGRATED ASSAY FOR QUANTITATIVE REAL TIME DETECTION OF
BCR-ABL RNA FROM PERIPHERAL BLOOD

E.S. Winn-Deen,' B. Helton,' R. Van Atta,' W. Wong,' ].P. Peralta,’
J.J. Wang,' J. Radich,* L. Beppu,” G.J. Tsongalis,® D.R. Belloni,’
D. Chan,’J.R. Eschelman,' C.D. Gocke," Z. Jobbagy*

'Cepheid, SUNNYVALE, CA, USA; *Fred Hutchinson Cancer Research Cen-
ter, SEATTLE, WA, USA; *Dartmouth-Hitchcock Medical Center, LEBANON,
NH, USA; *Johns Hopkins Medical Institutions, BALTIMORE, MD, USA

Background. The current Europe Against Cancer Program practice
guidelines for management of patients with CML call for the use of
reverse transcription polymerase chain reaction (RT-PCR) assays during
the initial workup of patients with chronic phase CML, in monitoring
for minimal residual disease, and in identifying patients who may be at
a high risk for relapse. Aims. RT-PCR testing for BCR-ABL is done today
primarily using laboratory developed assays. While each of these assays
may be consistent within any particular lab, there is still lack of complete
consensus on assay design, results reporting, and reference ranges. Our
goal was to develop a highly integrated assay that could be run easily by
a laboratory technician without any special training in molecular tech-
niques, and would give a standardized answer at any laboratory.

Table 1. Assay precision was assessed in a multi-center (3 sites), blinded,
comparative study using four specimens with varying concentrations of RNA
purified from the K562 leukemia cell line expressing the BCR-ABL tran-
script. Each site received a total of 80 specimens consisting of 20 specimens
from each of the four different levels or RNA. Two technologists at each site
partecipated in the 5 day study, each performing 2 runs of 4 specimens each
per day. Each run included one specimen from each level. The percent ratio
of BCR-ABL for each specimen was calculated using the delta Ct value gen-
erated by the GeneXpert. Precision was estimated in accordance with the
NCCLS guideline for evaluation of precision performance of clinical chem-
istry devices. Cartridges that failed to produce a result were omitted from
the data analysis.

Site Sample N Avede % BCR-ABL/ABL 95% Confidence
BCR-ABL/ABL Std Dev Interval

1 Negative BCR-ABL 20 <0.000133% (negative) * * *

2 Negative BCR-ABL 20 <0.000175% (negative) * * *

3 Negative BCR-ABL 20 <0.000163% (negative) * * *
Overall Negative BCR-ABL 60 <0.000157% (negative) * * *

1 Low BCR-ABL 20 <0.00477% 0.00477%  0.00218% 0.00737%

2 Low BCR-ABL 19 <0.00285% 0.00285%  0.00125%  0.00445%

3 Low BCR-ABL 20 <0.00528% 0.00528%  0.00241% 0.00815%
Overall  Low BCR-ABL 59 <0.00430% 0.00524%  0.00273% 0.00587%

1 Medium BCR-ABL 20 1.003% 0.324% 0.827% 1.17%%

2 Medium BCR-ABL 20 0.856% 0.427% 0.624% 1.088%

3 Medium BCR-ABL 19 1.005% 0.433% 0.762% 1.248%
Overall Medium BCR-ABL 59 0.954% 0.397% 0.835% 1.073%

1 High BCR-ABL 20 12.18% 2.40% 10.88% 13.49%

2 High BCR-ABL 20 12.34% 7.31% 8.36% 16.32%

3 High BCR-ABL 20 12.18% 4.10% 9.95% 14.41%
Overall  High BCR-ABL 60 12.24% 5.03% 10.74% 13.73%

- Negative samples (no added K562 RNA), all tested as negative, range = <0.0001% to <0.0009%
- Low positive samples (100 pg K562 RNA), 56/59 tested as positive, range = 0.0002% to 0.0207,
3/59 tested negaive, <0.0001%

- Medium positive samples (5 ng K562 RNA), all tested as positive, range = 0.2692% to 1.9817%
- High positive samples (100 ng K562 RNA), all tested as positive, range = 4.3414% to 36.8568%

Methods. The Cepheid Xpert® BCR-ABL Monitor assay is designed to
co-amplify the BCR-ABL transcript and the ABL transcript (the endoge-

nous control). The assay only requires a few simple manual pipetting
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steps, followed by fully automated nucleic acid purification, nested RT-
PCR, and data analysis. A 200 uL aliquot of whole blood is mixed with
proteinase K and lysis reagent to inactivate nucleases and release the
nucleic acid from the cells. After addition of 1 mL of ethanol to the lysed
sample, the mixture is added to the test cartridge using a transfer pipette.
Wash, rinse, and elution reagents are also added to designated ports in
the test cartridge, the lid is closed, and the cartridge is loaded into the
GeneXpert_Dx System. By moving the sample and reagents into differ-
ent chambers in the cartridge during the test process, the GeneXpert (1)
isolates the total RNA from lysed whole blood by binding the RNA to
the solid phase purification material, (2) washes and rinses away
inhibitors, (3) elutes the RNA, (4) hydrates the reagent beads and com-
bines the mixture with the eluted RNA, (5) moves the sample and
reagent mixture into the reaction tube, (6) performs quality checks to
ensure that reagent preparation was successful, (7) performs a one step
RT-PCR followed by nested real-time PCR (8) reviews the signal from
both the ABL endogenous control and the BCR-ABL transcript for
acceptability, and (9) calculates the delta Ct between the two signals. The
test process for BCR-ABL takes approximately 2 hours and 20 minutes.
Results and Conclusions. The specificity of the assay was tested using 42
citrate and EDTA bloods from normal individuals and a collection of 12
bloods from patients with other hematologic disorders including acute
myelogenous leukemia, acute lymphocytic leukemia, Hodgkin’s lym-
phoma, multiple myeloma, and follicular lymphoma. All of these sam-
ples were negative for BCR-ABL, yielding a specificity of 100%. A col-
lection of 46 samples from patients with CML were tested by the Xpert
BCR-ABL Monitor assay and by a laboratory-developed RT-PCR refer-
ence assay. There was 85% agreement of negative results (17/20) and
100% agreement of positive results (26/26). A precision study indicat-
ed the assay was highly reproducible between sites, days, instruments,

and operators (Table 1).
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HARMONIZATION OF BCR-ABL TRANSCRIPT QUANTIFICATION USING AN UNIFORM CON-
TROL PLASMID IN 37 INTERNATIONAL LABORATORIES

M.C. Mueller,' P. Erben," G. Saglio,” E. Gottardi,” T. Schenk,"' T. Ernst,"
S. Lauber,' J. Kruth,' R. Hehlmann,' A. Hochhaus'

'Universitaetsklinikum Mannheim, MANNHEIM, Germany; *Azienda
Ospedaliera S Luigi Gonzaga, ORBASSANO, Italy

Background. Serial measurement of leukemia specific BCR-ABL tran-
scripts is a valuable approach to monitoring individual patients with
chronic myelogenous leukemia after therapy. However, heterogeneity
of molecular approaches results in a lack of comparability between dif-
ferent studies. Thus, there is an unmet need for harmonization of both
procedures and expression of Results. In a series of consensus meetings
within the European LeukemiaNet recommendations for achieving opti-
mal sensitivity and standardization have been elaborated: (a) use of at
least 10ml peripheral blood processed within 36 hrs; (b) bedside RNA
stabilization for multicenter trials; (c) standardized PCR protocols opti-
mized for each platform; (d) use of a single plasmid containing target and
housekeeping genes to avoid dilution errors; (e) use of total ABL and/or
B glucuronidase (GUS) as internal controls. Aim. The aim of the study was
to assess the variability of results obtained from 37 different labs in 14
countries using the PAXgene Blood RNA Kit (PreAnalytiX, Hom-
brechtikon, Switzerland) for RNA extraction, individual protocols for
cDNA synthesis, 3 different PCR platforms (TagMan, TM, n=25, Light-
Cycler, LC, n=13, Rotorgene n=1), and optimized quantitative RT-PCR
conditions. Methods. In order to standardize results, b3a2 BCR-ABL and
GUS sequences were cloned into a pCR 2.1-TOPO vector (Invitrogen,
Carlsbad, CA), which was distributed to all participants in serial dilu-
tions as external control for quantification of BCR-ABL, total ABL, and
GUS. Ten samples containing dilutions (10, 2, 1, 0.1%) of b3a2 or b2a2
BCR-ABL positive in normal leukocytes and negative controls were pre-
pared, blinded, and shipped to the participants. Transcript numbers were
determined in triplicates, ratios BCR-ABL/ABL and BCR-ABL/GUS were
calculated and expressed in percent. Results. Median ratios BCR-
ABL/ABL for b3a2 samples were 9.1, 1.8, 0.85, and 0.11%; for b2a2
samples 9.5, 1.6, 0.84, and 0.11%. Median ratios BCR-ABL/GUS for
b3a2 samples were 3.4, 0.77, 0.37, and 0.042%; for b2a2 samples 2.8,
0.48,0.29, and 0.031%. Four of 37 participants (11 %) detected low BCR-
ABL copy numbers in negative control samples. The coefficients of vari-
ation (CV) for all participants, TM, and LC users were 0.62, 0.57, and
0.63 for ratios BCR-ABL/ABL; 1.03, 0.85, and 1.22 for ratios BCR-
ABL/GUS, respectively. Standard errors to the regression line were sig-
nificantly lower evaluating ratios BCR-ABL/GUS (median 0.075, range
0.0046-0.90) compared to ratios BCR-ABL/ABL (median 0.18, range
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0.022-2.2, p<0.001). Overall, mean TM ratios were 1.7times higher than
LC ratios indicating a difference of the amplification efficiency. Conclu-
sions. Harmonization of BCR-ABL mRNA quantification is feasible
employing a common plasmid for BCR-ABL, total ABL, and GUS. How-
ever, the remaining variability of results indicates minor differences of
the PCR efficiencies using individual protocols. We therefore suggest
the use of a common standard plasmid, the introduction of a calibrator,
and regular control rounds to achieve comparability of results between
individual labs.
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THE IDENTIFICATION OF JAK2V617F IN PATIENTS WITH POLYCYTHAEMIA IS HIGHLY
CORRELATED WITH CONVENTIONAL CRITERIA FOR DIAGNOSIS OF POLYCYTHAEMIA
VERA

P. Ganly
Christchurch School of Medicine, CHRISTCHURCH, New Zealand

Background. In 2005 it was recognised that different myeloprolifera-
tive disorders (IMPD) share an activating JAK2 tyrosine kinase mutation
(JAK2V617F). The frequency of the mutation varies being greatest in
polycythaemia vera (PV) (65-97 %) and less common in essential throm-
bocythaemia and idiopathic myelofibrosis. Aims. We wished to assess
the utility of screening for the JAK2V617F mutation in patients with
known or suspected myeloproliferative diseases. In particular whether
screening can contribute to the diagnosis or even substitute for other
investigations in polycythaemia and if so what would be the econom-
ic implications. Methods. We adapted the screening assay for JAK2V617F
described by Baxter' and over 6 months screened 145 consecutive
patients with previously diagnosed or suspected MPD from different
parts of New Zealand. Indications for screening were classified as poly-
cythaemia, thrombocytosis, myelofibrosis and other. We undertook a
retrospective review of the case records for those 66 patients who had
been screened for polycythaemia, to ascertain which investigations had
been performed at presentation, their results and information on subse-
quent management. Results of these investigations were used to estab-
lish or exclude a diagnosis of PV, using WHO or PVSG criteria. The fre-
quency and cost of the various investigations performed for all patients
were calculated. Results. The JAK2V617F mutation was detected in 31
of 66 (47 %) patients with polycythaemia, 34 of 67 (51%) patients with
thrombocytosis and 5 of 10 (50%) patients with myelofibrosis. Other
patients screened included a patient with multiple myeloma who
received an allograft from a donor with ET JAK2V617F) and a patient
with MDS and thrombocytosis (wild type allele). Of the 66 patients
with polycythaemia, 12 patients were excluded since they had insuffi-
cient elevation of red cell mass, haemoglobin or haematocrit to meet cri-
teria for PV. Of the remaining 54 patients, 42 patients had been suffi-
ciently investigated to either diagnose or exclude PV. 24 of 25 (96%)
patients with PV were JAK2V617F, whereas every one of 17 patients in
whom PV was excluded had only the wild type allele. Twelve patients
had been insufficiently investigated to determine whether or not they
met criteria for PV - of these 5 were JAK2V617E All patients with PV
were receiving appropriate treatment with venesection or myelosup-
presion. No patient in whom PV was excluded had received myelosup-
pressive therapy though many were on venesection programmes. 10200
EUR was spent on investigating 54 patients with polycythaemia. If
JAK2V617F mutation screening had been undertaken as the initial inves-
tigation for these patients, proceeding to further investigations only in
those without JAK2V617E, the total cost of investigations would have
been 12400 EUR. Summary/Conclusions. In our patients with sufficiently
elevated haemoglobin to meet WHO criteria for PV, the identification
of JAK2V617F is 94% sensitive and 100% specific for PV. The varying
frequencies of JAK2V617F reported in different series of PV patients
may be due in part to the inclusion of patients in the PV group who do
not meet diagnostic criteria for PV. Early screening for JAK2V617F in
patients with polycythaemia can give a prompt and unequivocal diag-
nosis of PV without significant additional cost.
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IDENTIFICATION OF A COMMONLY USED CDR3 REGION OF LGLS TCR
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Background. Monoclonal TCRoB+/CD4+/NKa+/CD8-/+dim T repre-
sent a subgroup of monoclonal LGL lymphoproliferative disorders differ-
ent from both CD8+ T-LGL and NK-cell type LGL leukemias. The recent-
ly described TCRo3+/CD4+ T-LGL leukemia/lymphocytosis has been
shown to be associated in around one third of cases with a neoplasia
other than the T-LGL, which prompted us to hypothesize that the
TCRoB+/CD4+ T-LGL may proliferate and expand as an effort of the
immune system to control tumor growth, supporting in some way the
antigen-driven selection model. We typed for HLA class I and II genes in
patients with different TCR- VB expansions. TCR clonotypes and VD]
rearrangement structure were analyzed in a cohort of patients with
CDA4T-LGL expansions. Aims. Analyse the possible association between
the TCR VB family expanded with HLA and CDR3 hypervariable region
expressed in patients with VB expansions LGG TCR af+/CD4+ /CD8=d.
Methods. A total of 36 individuals (19 males and 17 females; mean age of
64+11 years, ranging from 40 to 81 years) having a TCRap+/CD4+/
NKa+/CD8-/+dim monoclonal T-LGL lymphoproliferative disorder were
studied. For the immunophenotypic studies a panel of 24 monoclonal
antibodies (MAD) directed against an identical number of members of 21
different TCR-VP families was used. A genotyping for HLA-ABC and
both HLA-DRB1 and HLA-DQB1 were performed by SSPO-PCR. DNA
were amplified and clonal products gom the VH gene PCR were
sequenced directly using the BigDye Terminator Cycle Sequencing Reac-
tion Kit. Results. In all cases studied, expanded CD4+ LGL T-cells showed
relatively high SSC features as compared to normal PB CD4+ T-lympho-
cytes and common phenotypic characteristics, consisting of TCRoB+/
CD4+/CD8-/+dim cells with a typical cytotoxic (granzyme B+, CD56+,
CD57+, CD11b+) activated/memory T-cell immunophenotype
(CD2+e CD7-/+d, CD11la+*¢ CD28-, CD62L-, HLA-DR+). Flow
cytometric analysis of the TCR-V repertoire of CD4+/CD8-/+dim LGL
T-cells was consistent with a (mono)clonal expansion in all cases studied,
which accounted for 75%+26% of all PB CD4+ T-cells. In 27 cases the
expanded TCR-VB family was identified with the panel of TCR-VB
reagents used, corresponding to TCR-VB13.1 in 15 cases (42%), TCR-Vf3
21in2 (5.6%), TCR VB 3.1in 2 (5.6%), TCR-VB 8.1 and VB 8.2 in 2
(5.6%), TCR-VB17.1in 2 (5.6%), TCR-VB 22 in 2 (5.6 %) and TCR-Vp11
or TCR-VB14.1 in one case each (2.8%). In the remaining 9 patients, the
expanded TCR VB family was not identified (25%) with the panel of
MAD used. All 15 patients who showed expansions of TCRVP 13.1+
CD4+ T cells were HLA-DRB*0701+.Comparison of CDR3 size distribu-
tion in clonal CD4+/CD8-/+dimT-cells from the same patients showed
a highly restricted usage of VHDJH segments and shared CDR3 config-
urations. Conclusions. These findings suggest that the expansions were
selected for this unique TCR structure. These results strongly suggest
that VP13.1 CD4+ T cells with the described CDR3 motif may recognize
a specific antigen presented by DR7 molecules, indicating the existence
of a common associated antigen.
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MDR1, MRP AND LRP EXPRESSION IN PATIENTS WITH UNTREATED ACUTE LEUKEMIA:
CORRELATION WITH TC-99M MIBI BONE MARROW SCINTIGRAPHY

I. Ak, G. Demirel, Z. Gulbas
Eskisehir Osmangazi University, ESKISEHIR, Turkey

Background. Multidrug-resistance (MDR) phenotype concerns altered
membrane transport that results in lower cell concentrations of cytotox-
ic drug in many cancer types, including leukemia and is related to the
overexpression of a variety of proteins that act as ATP dependent extru-
sion pumps. Tc-99m Sestamibi (MIBI) is a transport substrate for Pgp
pump. Aim.We assessed the bone marrow uptake of Tc-99m MIBI and
its correlation with messenger RNA (mRNA) levels of MDR1, Multidrug-
Resistance Associated protein (MRP) and Lung Resistance Protein (LRP)
in acute leukaemia. Methods. A total of 26 patients with new diagnosed
acute leukaemia (8 ALL and 18 ANLL) were included the in the study.
The expression of MDR1, MRP, and LRP on mRNA levels were assessed
by semi quantitative RT-PCR (Roche Light Cycler System, Metis
Biotechnology primers and probes for MDR1, MRP and LRP) in the blast
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cells from the bone marrow samples. Planar images of the pelvis and tho-
rax were acquired 20 min after injection of 740 MBq Tc-99m MIBI. The
MIBI uptake in the bone marrow was evaluated using a quantitative
scoring system with determination of the tumour-to-background ratios
for the bone marrow in areas that included the proximal femur, anteri-
or iliac crest and sternum. The correlation between the RT-PCR results
and MIBI uptakes was analysed by using Spearman’s rank correlation
coefficients with two-tailed test of significance. Results. There was an
inverse relationship between Tc-99m MIBI uptake of bone marrow and
both mRNA levels of MDR1 and MRP (p=0.000, r= - 733 and p=0.001,
r=- 610, respectively). No correlation was found between MIBI uptake
and mRNA levels of LRP. Conclusion: Increased expression of MDR1 and
MRP correlates with a low accumulation of Tc-99m MIBI in bone mar-
row areas in patients with acute leukaemia. As a functional imaging, Tc-
99m MIBI bone marrow scintigraphy can identify the MDR1 and MRP
phenotype, but not LRP, in patients with acute leukaemia.
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REAL-TIME RT-PCR ASSAY USING THE TAQMAN PROBES WITH LNA (LOCKED NUCLEIC
ACID) MODIFICATION TO DETERMINE JAK2 GENE V617F MUTATIONS IN
MYELOPROLIFERATIVE DISEASES (MPD)

J. Markova,' ]. Schwarz?

Tnstitute of Hematology and Blood Transf, PRAGUE, Czech Republic; *Institute
of Hematology & Blood Transfusion, PRAGUE *?, Czech Republic

Background. JAK2 V617F mutations are frequently found in MPDs.
JAK2 mutations confirm clonality in MPD, and according to some
authors, they may be relevant even prognostically. In the near future,
therapy by JAK2 inhibitors may be foreseen. The classical method of
detection of JAK2 V617F mutations published by Baxter et al.' takes
advantage of mutation-specific primers in PCR and requires sequencing
to distinguish between homo- and heterozygous mutations. Aims. We
have developed a more straightforward, real-time RT-PCR method, to
demonstrate JAK2 mutations, allowing zygosicity discrimination.
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Methods. Peripheral blood granulocytes were separated from altogeth-
er 151 patients with already diagnosed or suspected Ph- MPD. Patients
with polycythaemia vera (PV), secondary polyglobulia (SP), essential
thrombocythemia (ET), idiopathic myelofibrosis (IMF) and undifferen-
tiated MPD (MPD-U) were included in the study. The cells were lyzed
and RNA extracted using the Trizol reagent. Following reverse transcrip-
tion, two methods were employed to detect JAK2 mutations. 1) The
method according to Baxter ez al.,' using two forward primers, one of
them hybridizing to the mutated allele and a common reverse primer
recognizing both the mutated and unmutated JAK?2 alleles. Homo- and
heterozygosicity of the mutated gene was discriminated by sequencing
analysis. 2) The allelic discrimination real-time RT-PCR assay that uses
one pair of primers and two dual labeled TagMan probes with LNA
modified nucleotides. The probes differ at the polymorphic site, one of
them is complementary to the wild-type JAK2 allele and the other to the
mutated one. The result is given by the curves arising from measured
fluorescence of two different reporter dyes during the real-time PCR
(FigURE 1).Results. Altogether 151 samples of patients with suspected Ph-
MPD were analyzed using both of the above mentioned methods for
JAK?2 detection. In both of the assays, the same result was obtained,
JAK2 mutation being found in the same 71 out of 151 patients (47.0%).
Ten of the 71 JAK2 mutations (14.1%) were homozygous, half of which
were found in PV patients. In ET, JAK2 mutations were demonstrated
in 22/57 (38.6%) patients, none of them was homozygous. Of 43
patients with PV, 33 had mutations (76.7 %), whereas only 1/10 patients
with SP had the mutated allele of JAK2 gene. Six of 20 (30.0%) individ-
uals with IMF had JAK2 mutations (3 were homozygous). In the remain-
ing 21 MPD-U patients, 9 mutations (42.9 %) were detected. Conclusions.
The TagMan allelic discrimination assay yields the same results as the
method of Baxter et al.' In contrast to the latter, it is very simple and does
not require sequencing to distinguish between homo- and heterozy-
gotes. Thus it is less laborious and time-consuming and therefore also
suitable for routine clinical laboratory testing.
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HIGH FREQUENCY OF AML1 MUTATIONS IN BOTH DE NOVO MYELODYSPLASTIC
SYNDROME AND CHRONIC MYELOMONOCYTIC LEUKEMIA BUT WITH DIFFERENT
MUTATION PATTERNS

LY. Shih,' D.C. Liang,” C.E Huang,' ] H. Wu,' Y.S. Shih,” PN. Wang,'
M.C. Kuo,' P. Dunn,' T.L. Lin,' T.C. Tang,' H. Chang'

'Chang Gung Memorial Hospital, TAIPEL, Taiwan; *Mackay Memorial Hos-
pital, TAIPEIL, Taiwan

Background. Transcription factor AML1 is essential for normal
hematopoiesis. AML1 mutations have been found in therapy-related
myelodysplastic syndrome (MDS) but were rarely described in patients
with de novo MDS or chronic myelomonocytic leukemia (CMML). Ass.
We sought to determine the frequency and patterns of AML1 mutations
in de novo MDS and CMML and to correlate the mutation status with
the clinicohematologic features. Methods. Mutation analysis of AML1
was performed on bone marrow samples from 76 patients with MDS
(11 RCMD, 31 RAEB1 and 34 RAEB2) and 67 patients with CMML by
direct sequencing for all RT-PCR products amplified with 3 overlapping
primer pairs which cover the coding sequences of AML1 gene from
exon 3 through exon 8. Results. At initial presentation of MDS, 14 of 76
MDS patients (18.4%) had AML1 mutations; 3 mutations were located
in Runt homologogy domain (RHD) (exons 3-5) whereas 11 mutations
were located in the non-RHD region (exons 6-8). The 14 AML1 muta-
tions included 6 missense mutations, 4 nonsense mutations, 2 frameshift
mutations, and 2 silent mutations. AML1 mutations were detected in 27
of 67 CMML patients (40%) at initial diagnosis, 17 patients had 19 muta-
tions located in RHD and 10 patients had mutations located in the non-
RHD region; the patterns of 29 mutations consisted of 7 missense muta-
tions, 5 nonsense mutations, 14 frameshift mutations and 3 silent muta-
tions. One CMML patient had two missense mutations in RHD, anoth-
er patient had two frameshift mutations in RHD. Cloning analysis
showed that the two mutations were on different alleles in both patients.
The frequency of AML1 mutations was significantly higher in patients
with CMML than in MDS (p=0.005). Mutations in RHD occurred more
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frequently in CMML than in MDS (p=0.020). CMML patients had a
higher frequency of frameshift mutations as compared with MDS
patients (p=0.045). AML1* CMML patients had a significantly lower
platelet count than AML1" patients (#=0.025). There were no differences
in age, sex, hemoglobin level, WBC count, percentages of blasts in bone
marrow and peripheral blood, morphologic subtype, and cytogenetic
risk group between AML1* and AML1" patients in CMML or MDS.
Eleven of 14 AML1* MDS patients (78.6%) progressed to AML com-
pared with 39 of 62 AML1" patients (62.9%) (p=0.357). Eleven of 27
AMLT* CMML patients (40.7 %) progressed to AML compared to 18 of
40 AML1" patients (32.5%) (p=0.605). Time to AML transformation and
overall survival of AML1" patients did not differ from AML1" patients
in both MDS and CMML groups. Conclusions. Our study showed that
AML1 mutations were frequently detected in de novo MDS and CMML,
especially the latter. Patients with CMML were more frequently asso-
ciated with mutations in RHD and frameshift patterns compared to
patients with de novo MDS.
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NPM1 AND FLT3 MUTATIONS, DUPLICATIONS OF MLL AND EXPRESSION OF GENES WT1,
EVI AND BAALC AS PROGNOSTIC FACTORS IN PATIENTS WITH DE NOVO ACUTE MYELOID
LEUKEMIA

S. Ballester,' E. Barragan,' J. Cervera,' P. Bolufer,' E. Afan de Ribera,’
P. Fernandez,” R. Andreu,’ R. Collado,” G. Martin,' P. Montesinos,' ].C.
Pajuello,' M. Collado,' M. Maiques,” C. Martin,’ M.A. Sanz'

'Hospital La Fe, VALENCIA, Spain; *Hospital General Universitario, ALI-
CANTE, Spain; *Hospital Dr. Peset, VALENCIA, Spain

The cytogenetic analysis allows to classify the AML in different risk
groups, nevertheless in about 50% of AML patients carry normal cary-
otype by conventional cytogeneticts and they lack of prognostic mark-
ers. Recently, several molecular alterations have been related to AML.
This study analyze the prognostic impact of FLT3 mutations ITD and
D835 mutations) NPM1 mutations, partial tandem duplications (PTD)
of MLL as well as WT1, EVI1 and BAALC gene expression in a group of
100 adult patients (48 female and 52 male; median age 62 years, range
22-94) with AML de novo. Screening for NPM1 was performed using a
melting curve assay based Lightcycler (Schnittger S et al. Blood 2005) and
confirmed by direct sequencing in ABI 310. The presence of FLT3 ITD
was detected according to the method of Nakao M er al. (Leukemia
1997) and D835 using a melting curve based Lightcycler assay designed
by Tib Molbiol (Berlin, Germany). MLL PTD was analyzed according to
the method of Caligiuri MA et at. (Cancer research 1996). Gene expres-
sion quantification for WT1, EVI1 and BAALC was performed by real-
time PCR ABI Prism using B-glucuronidase (GUS) as control gene and
TagManTM probes technology. Frequency of mutations: NPM1 muta-
tions were found in 25/82 patients (30.5 %) and four different mutations
were detected: type A (72%), B (8%), D (12%), Km (8%), FLT3 muta-
tions were present in 16/97patients (16.5%) (12 ITD and 4 D835) and
the incidence of mutation for MLL PTD was of 4/74 patients (5.4%).
Gene Expression: WT1, EVI1 and BAALC showed a median gene
expression ratio: 0.28 (range 0-7.03), 0.013 (range 0-3.35) and 0.01 (range
0-18.90) respectively. Overexpression criteria was defined according to
the median expression ratio Clinical characteristics: FLT3 and NPM1
mutations were significantly associated with a high white blood cell
count (WBC) (p=0.003 and p=0.002 respectively). In addition, NPM1
mutated cases were significantly associated with FLT3 mutations (p<
0.0001), normal karyotype (p=0.024), and the monocytic lineage (FAB
M4/M5, p=0,036). Prognostic impact: The response to induction showed
no relation with any of the molecular markers. The disease -free survival
(DES) was significant influenced by overexpression of WT1 (p=0.045),
FLT3 mutations (p=0.037), a high WBC (p= 0.047) and the cytogenetic
risk group (p= 0.0034). In conclusion, our data show that the analysis of
WTT expression accompanying the FLT3 of mutations may be useful to
predict prognosis beside cytogenetic findings. This study partially has
been supported by grant FIS03/0400.
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ACCURATE V617F JANUS KINASE 2 MUTATION GENOTYPING COMBINING ARMS PCR
AND CAPILLARY ELECTROPHORESIS

E C. Lambert,' A. Schioppa,’ S. Castermans,” M. Lopezy Cadenas,’
A. Chariot,* V. Bours?

"University of Liege, LIGE, Belgium; *Human Genetics, LIGE, Belgium; *Clin-
ical Chemistry, LIGE, Belgium

Background. During the last decade CML has paved the way for tyro-
sine kinase-targeted therapy. Recently, several groups have demonstrat-
ed the pivotal role of the acquired V617F Janus kinase 2 (JAK2) mutation
in Ph- Chronic Myeloproliferative Disorders, indicating a novel poten-
tial therapeutical target in CMPDs. Although this mutation has been
described in the major CMPDs subtypes, controversy still remains about
its exact prevalence in each subcategory. This could partially indicate the
difficulties of achieving a precise diagnosis relying on the current WHO
and PVSG diagnosis criteria. On the other hand, different technologies
characterized by various sensitivity and sensibility have been used in the
princeps studies, highlighting the need for standardized, accurate and
sensitive assays. Aims. We describe here a new V617F JAK2 mutation
screening approach. The analytical properties of this assay are described
and compared with the traditional PCR sequencing strategy, site-specif-
ic restriction analysis and ARMS PCR followed by slab-gel electrophore-
sis. Finally, we report our experience in genotyping 80 controls and 222
patients sent to our lab for typical and atypical MPD diagnosis. Clinical
parameters, as well as previously described clonality assay, i.e. granulo-
cytes PRV-1 expression, were evaluated in regard of the JAK2 V617F
genotype. Methods. We developed a new V617F JAK2 mutation screen-
ing assay which combined the previously described amplification refrac-
tory mutation system (ARMS) and capillary electrophoresis performed
with the Agilent 2100 Bioanalyzer apparatus (ARMS-cap). Serial dilu-
tions of 100% V617F-homozygous HEL cell line into non mutated Jurkat
cell line were assessed by ARMS PCR, ARMS-cap, PCR sequencing and
BsaXI site-specific restriction analysis. The sensitivities of these tools
were compared.

Results. ARMS PCR followed by slab-gel electrophoresis presented a
JAK2 V617F detection sensitivity ranging from 1/32 (DNA) to 1/256
(RNA), which is far better than the PCR sequencing resolution (1/8 to
1/16). BsaXI cleavage improved the sensitivity when starting from DNA
(1/64-1/128) whereas its best sensitivity level was the same as ARMS
RNA PCR (1/256). ARMS-cap, offering a resolution of 1/64 (DNA) and
1/512 (RNA), improved the sequencing approach as well as the ARMS
PCR followed by slab-gel electrophoresis. These results were in the same
range than the BsaXI cleavage assay (1/128-1/256). Using this tool to
assess our cohort of patients, we found the following incic?ence of JAK2
V617F mutation: PV, 90% (18/20); TE, 44% (12/27); IME, 80% (4/5) and
aCMPD, 24% (16/66). None of the 10 ALL; 10 de novo AML, 14 primary
AML, 10 NHL, 10 HES/CEL, 25 MDS, 11 CMML were found to be
mutated whereas we found 1 CNL and 4% MDS (1/25) harboured the
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mutation. Conclusions. JAK2 ARMS PCR assay combined with capillary
electrophoresis represents a new and sensitive assay for an accurate
V617F JAK2 mutation screening. The analytical properties of this assay
overcome the classical PCR-sequencing or ARMS PCR followed by slab-
gel electrophoresis approaches. Whereas this approach only slighltly
improve the raw sensitivity level achieve by BsaXI site-specific restric-
tion, in silico electrophoresis followed by automated data collection and
recording offers an objective and reproducible tool for V617F JAK2 muta-
tion screening.
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COOPERATING MUTATIONS OF RECEPTOR TYROSINE KINASES AND RAS SIGNALING
PATHWAY IN CHILDHOOD CORE-BINDING FACTOR AML WITH EMPHASIS ON C-KIT
MUTATION AND A COMPARATIVE STUDY BETWEEN DIAGNOSIS AND RELAPSE

D.C. Liang,' LY. Shih,” C.E Huang,’ Y.T. Chang,' C.L. Lai,’ L. Hung,®
C.P. Yang,’ T.H. Jaing,’ H.C. Liu,' L.Y. Wang,' T.C. Yeh'

'Mackay Memorial Hospital, TAIPEIL, Taiwan; *Chang Gung Memorial Hos-
pital, TAIPEI, Taiwan; *Chang Gung Children’s Hospital, TAOYUAN, Taiwan

Background. There have been a few studies on activating mutations in
Ras and receptor tyrosine kinases (RTK) such as ¢-KIT and FLT3 in pedi-
atric acute myeloid leukemia (AML) or pediatric core-binding factor
(CBF) AML. We examined the cooperating mutations of RTK and Ras
signaling pathway in childhood CBF AML with emphasis on c-KIT
mutation and a comparative analysis between diagnosis and relapse.
Methods. Among the 151 childhood AML patients, thirty-eight were
identified to have CBF AML including 27 AML1-ETO and 11 CBFj-
MYH11. Bone marrow samples were analyzed for ¢-KIT, FLT3-ITD,
FLT3-TKD, N-Ras and K-Ras mutations. Mutation analysis of c-KIT was
performed by direct sequencing for all cDNA PCR products amplified
with 5 overlapping primer pairs which cover the whole coding sequences
of ¢-KIT gene from exon 1 through exon 21. Results. The frequencies of
c-KIT, ELT3-ITD, ELT3-TKD, N-Ras and K-Ras mutations were 41%
(15/37), 0% (0/38), 3% (1/36), 8% (3/38) and 5% (2/38), respectively.
Together, 53%(20/38) of childhood CBF AML had a collaboration with
RTK/Ras mutations. All these mutations were mutually exclusive but
one patient who had both ¢-KIT and N-Ras mutations. Of the 15 patients
with ¢-KIT mutations, 4 had single mutations in exon 8:
T417_D419delinsE, Y418_D419delinsG, T417_R420delinsRGK, and
D419del. Eight had single mutations in exon 17: D816Y in 3 patients,
N822K in 3 patients, D816H and D816V in one each. Three patients had
two c¢-KIT mutations: one each with [Y418_D419del* D816H],
[Y418N"Y418_D419insFF], and [D816Y* N822K]. Cloning analysis
showed that the combined mutations were on the same alleles or on dif-
ferent alleles. For patients with ¢-KIT mutations, the mutations were
absent in all the complete remission samples examined. Six patients
relapsed, 4 of them had ¢-KIT mutations at diagnosis, all 4 relapsed with
identical c-KIT mutations as initial diagnosis and none gained or lost
mutations. The 5-year overall survival (OS) of CBF AML patients was
70+8.1% (s.e.) and the 5-year event-free survival (EFS) was 68+8.0%.
The 5-year OS of ¢-KIT* and c-KIT" patients were 54+14.1% and
81+8.8%, respectively (p=0.191). The 5-year EFS were 56+13.7 % for c-
KIT* and 76+9.5% for c¢-KIT(-) patients (p=0.323). The 5-year OS for
those carrying any one of RTK/Ras mutations was 60+11.9% compared
with 81+£10.0% for those without mutation (¢=0.265); and the 5-year
EFS was 61+11.7% for mutation’ compared with 75+10.9% for muta-
tion™ patients (p=0.444). Conclusions. Our study showed that 53% of
childhood CBF AML had RTK/Ras mutaions, with c¢-KIT being the most
common (41%). Patients carrying c-KIT mutations relapsed with the
identical patterns indicating that ¢c-KIT mutations play a crucial role in

the leukemogenesis in a subset of CBF AML.
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SENSITIVE DETECTION OF C-KIT POINT MUTATIONS IN PATIENTS WITH MASTOCYTOSIS
BY D-HPLC

P. Erben,' M.C. Mueller T. Schenk,” G. Metzgeroth,” S. Lauber, J.
Kruth,” T. Ernst,® P. Paschka,” R. Hehlmann,? A. Reiter,> A. Hochhaus?

'III. Med. Klinik Mannheim Uni Heidelberg, MANNHEIM, Germany; *Uni.
Heidelberg, MANNHEIM, Germany; *Univ. Heidelberg, Mannheim Germany,
Mannheim, Germany

Background. The majority of patients with systemic mastocytosis (SM)
are associated with an activating mutation in codon 816 of c-kit
(CD117), a tyrosine kinase receptor on the surface of mast cells. This
abnormality is regarded as being causative for the pathogenesis of the
disease and as a potential target for therapeutic intervention. The sen-
sitivity of screening procedures for mutations by direct sequencing might
be compromised by a small proportion of malignant cells in the bone
marrow (BM) sample. Therefore sensitive methods are required for diag-
nosis and surveillance of pts during therapy. Imatinib inhibits the c-Kit
tyrosine kinase at pharmacological doses with an IC50 of 0,1 pM, but it
does not affect D816V mutants. Recent in vitro data suggest that both
dasatinib, nilotinib (AMN107) and midostaurin (PKC412) have inhibito-
ry effects on c-Kit D816V mutant cells. Aim. We sought to set up a sen-
sitive strategy to detect c-kit mutations in BM and peripheral blood (PB)
samples using D-HPLC (denaturing-high performance liquid chromatog-
raphy) combined with direct sequencing. Methods. D-HPLC has been
established using serial dilutions of D816V c-kit positive HMC-1 cells in
a background of NB4 cells harboring wildtype c-kit. The technique was
then applied to 79 pts fulfilling the WHO criteria for SM. In case of a pos-
itive D-HPLC signal, c-kit exon 17 was sequenced to confirm the muta-
tion using D-HPLC eluates and/or cDNA from the original sample.
Results. D-HPLC was optimized to detect down to 0.1-0.5% HMC-1
cells. In comparison, the detection limit for D816V point mutations by
conventional sequencing was 10%. BM (n=79) and/or PB (n=7) samples
from 77 pts (42 m, 35 f) have been investigated. Median age was 51 yrs
(range 23-81). At diagnosis, D-HPLC was positive in BM samples from
70/79 cases (89 %), conventional sequencing revealed the D816V muta-
tion in 56 pts, one pt was positive for the D816H mutation. In addition
to D816V, an 17981 polymorphism was observed in one pt. The analy-
sis of PB only revealed D-HPLC positivity in 5/7 pts with a consecutive
detection of a D816V mutation in three pts. Conclusions. (i) D-HPLC
combined with conventional sequencing is a reliable and sensitive
method to detect c-kit mutations in the majority of pts with SM. (ii) The
method is eligible for the surveillance of pts during therapy with novel
tyrosine kinase inhibitors.
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MUTATIONAL SCREENING IN A POPULATION OF HAEMOPHILIA A SUBJECTS FOLLOWED
AT THE HAEMOPHILIA CENTRE IN CENTRO HOSPITALAR DE COIMBRA

C. Silva Pinto, T. Fidalgo, D. Marques, E. Gonalves, P. Martinho,
R. Salvado, N. Martins, M.L. Ribeiro

Centro Hospitalar de Coimbra, COINMBRA, Portugal

Introduction. Haemophilia A (HA) is an X-linked hemorrhagic disorder
associated with blood coagulation factor VIII (FVIII) deficiency. FVIII
gene mutations type are closely correlated with the FVIII activity levels,
however, the same mutation can generate different phenotypes and not
all the haemophilia patients with FVIII levels <1% bleed with the same
intensity and frequency. Aim.In order to provide the HA carriers identi-
fication and eventual prenatal diagnosis, we performed the FVIII gene
molecular studies in the HA patients followed at our Haemophilia Cen-
tre. In this study we present the mutations found, their correlation with
the severity of the disease and the development of FVIII inhibitors. In
the severe haemophiliacs group we screened the Factor V Leiden (FVL)
and prothrombin G20210A variant (PRT G20210A) to evaluate their
role as phenotype modulating factors. Material and Methods. 53 proposi-
ta with HA, and 11 affected relatives, classified as severe (32), moder-
ate (5) and mild (16) according to ISTH criteria. FVIII gene molecular
studies: intron 22 and intron 1 rearrangements were studied by PCR
techniques; other mutations were screened by direct sequencing of PCR
fragments spanning the promoter region, all the exons and the intron-
exon boundaries. The FVL and PRT G20210A were screened by Multi-
plex Allele-specific PCR. Results. Twenty nine different mutations were
identified in 52/53 patients, 15 of which have not been previously report-
ed in HAMSTEeRS. In the group of severe HA patients (n = 32) seventeen
(53 %) have the IVS22 inversion, two (6 %) have the IVS1 inversion, 1 has
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amissense mutation, 2 have splicing mutations, 4 have small deletions,
2 have large deletions and 3 have insertions. In one patient we are still
looking for the mutation. Missense mutations were the most common
(81%) among the moderate and mild HA patients (n=21). In this group
we found a frameshift mutation, due to the small deletion c.3637delA
p-11194fsX4 in exon 14, in one haemophiliac with cFVIII=19%. Five out
of 35 severe HA patients developed FVIII inhibitors: two, high respon-
ders, carry the IVS22 inversion (2/14), 2 have the IVS1 inversion (2/3) and
1 has a large deletion (1/2). One mild haemophiliac with a missense
mutation developed inhibitors and is a low responder. Four severe HA
carried prothrombotic risk factors (4/35): 2 have FVL (one is homozy-
gous) and 2 have the PRT G20210A. Conclusions. In our HA patients, the
severe phenotype is mostly associated with gene rearrangements (IVS22
and IVS1) (19/32). Six out of 7 frameshifts identified are responsible for
premature stop codons. The exception is the deletion ¢.3637delA
p.11194fsX4, associated with a mild phenotype, in which a reading
frame correction probably occurs at the mRNA level. In the moderate
and mild phenotypes the majority of mutations identified are missense
transitional mutations. The mild haemophiliac who developed inhibitors
after treatment for surgery, has a mutation near an antigenic determinant
region of FVIIL. Amelioration of the phenotype is evident in the patient
homozygous for FVL, as he only needs 2-3 treatments per year and his
first hemorrhagic episode was traumatic, at the age of 3.

Table 1. New mutations identified at the Haemophilia Centre in CHC.

Exony/Intron Nucleotide Exchange ~ AASubstitution Domain  Severity
3 nt 269,7>C Leu 71 Pro Al Severe
3 nt 343, G>T Val 96 Phe Al Moderate
9 nt 1347,A>G Tyr 431 Arg A2 Mild
11 nt 1589,A>G Tyr 511 Cys A2 Mild
Missense 12 nt 1858, G>A Val 601 Met A2 Mild
13 nt 2045,7>C Val 663 Ala A2 Mild
17 nt 5738,A>G Asn 1894 Ser A3 Mild
25 nt 6793, C>A Gly 2246 Lys C2 Mild
26 nt 6954, C>G Pro 2300 Arg C2 Moderate
Splicing Intron 7 (acceptor) ag/ATG>cg/ATG IVST7-2 Al Severe
Promotor-3 - - Al Severe
Deletions 18 (inframe) 3 nt (5962-5964 del GAG) A3 Mild
21-22 - - C1 Severe
Insertion 1 1T at codon 24 Frames hift Al Severe
14 Duplic 13 bp (cd 836-840)  Frames hift B Severe

nt: nucleotide; del: deletion; duplic.: duplication; bp: base pair; cd: codons).
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MOLECULAR CLINICAL CORRELATION OF G6PD DEFICIENCY IN WESTERN SAUDI
ARABIA

S.K. Al Jaouni
King Abdulaziz University, [EDDAH, Saudi Arabia

Background. High frequencies of Glucose-6-Phosphate Dehydroge-
nase (G6PD) deficiency have been reported in most countries in the
region. In Saudi Arabia, G6PD deficiency exists at variable frequency in
different provinces of the country. G6PD deficiency may cause neona-
tal jaundice, sepsis, hemolytic anemia (favism) following consumption
of broad beans, and stress oxidative hemolysis occasionally can cause
severe hemolytic anemia following treatment with specific drugs or par-
ticipated by infection. Aims. The aim of this study was to investigate the
mutation spectrum and clinical significance of the G6PD gene among
population in western Saudi Arabia. Methods. A total of 492 unrelated
native Saudi volunteers of both sexes (224 male, 268 female) were
screened for G6PD deficiency by quantitative Methods. DNA was
extracted from 42 G6PD-deficient Saudi subjects (36 males and 6
female). These subjects were screened for gene mutations using poly-
merase chain reaction/restriction fragment length polymorphism (PCR-
RELP). Screening included Mediterranean563C T, and Aures143T C, and
A_202G A, 376A G. Results. GGPD Mediterranean mutation 563C T
accounts for most cases of G6PD deficiency in Saudi nationals followed
by G6PD Aures143T C representing 38% and 17 %, respectively. A new
polymorphic variant (17 %) has been identified during the course of this
study although none of the samples showed A- mutation. Overall fre-



quency of G6PD deficiency is 0.265. G6PD Aureus showed more severe
clinical manifestation. Summary/Conclusions. This study has character-
ized the molecular heterogeneity of G6PD variants among Saudis in the
western Saudi Arabia suggesting significant gene flow. G6PD quantita-
tive method and molecular characterization of G6PD deficiency shows
high correlation with clinical manifestation.

0062
PREVALENCE OF NMP1 MUTATION IN AML AND MDS

C.E. Lopez Jorge, P. Martin, J. Lopez Brito, M.T. Gomez Casares,
].D. Gonzalez San Miguel, A. Lemes, T. Ramirez, G. Santana,
R. Mataix, S. De La Iglesia, H. Luzardo, T. Molero

Hospital Universitario Doctor Negrin, LAS PALMAS DE GRAN CANARIA,
Spain

Background. A mutation on the nucleophosmin gene (NMP1) has been
recently described on 25-35% of all AML patients. NMP1 is located on the
5g35 chromosomal region and this mutation, found on exon 12 of the
NMP1 gene, causes the translocation of the NMP1 protein to the cyto-
plasm. This mutation is also linked to a wide spectrum of morphologic
AML subtypes, normal karyotype, a better response to induction
chemotherapy, and a higher prevalence of FLT3-ITD. Aims. To analyse the
prevalence and prognostic value of the NMP1 mutation on AML and MDS
patients. Methods. A total of 55 patients with non promyelocytic AML
were studied. These patients were previously examined for the FLT3-ITD
mutation (5 M0, 8 M1, 10 M2, 12 M4, 4 M5, 1M6 and 15 not determined
according to FAB criteria) and 12 MDS. The average age of the patients
ranged from 18 to 95 years. Screening for NMP1 mutation was undertak-
en by the LightCycler system according to the Schnittger et al technique
( Blood 2005). Results. The NMP1 mutation was detected in 30.9% of
patients with AML (15 out of 55), being this prevalence higher than that
found for the FLT3-ITD, in the same population (23.8%). The 17 NMP1+
AML distributed as follows : 8 M1-M2 (44%), 4 M4-M5 (25%), and 5 not
determined ( 33.3%). 68% of the NMP1+ patients had a normal kary-
otype, while 9% of them had cytogenetic anomalies. The FLT3-ITD muta-
tion was found in 41.2% of the NMP1+ AML cases. The global mortality
was analyzed with disregard to any risk factors, with a mortality of 67 %
in the NMP1+/FLT3-ITD- group standing in clear contrast to a 100% death
rate in the NMP1+/FLT3-ITD+ group. Within the limits of the group stud-
ied, no sifginicant prevalanece of the NMP1 mutation was observed
regarding the sex of the patient. Conclusions. 1) The prevalence of the
NMP1 mutation in our LMA group was 30.9%, and contrary to what has
been described in literature, a higher incidence on M4 and M5 subtypes
was not found. As recently published by Thiede C ez al., a higher incidence
on M1 and M2 subtypes was found. 2) The NMP1 mutation prevalence
was high on MDS patients, which to our knowledge, had not been previ-
ously described in literature. 3) The other genetic anomaly most com-
monly associated to the NMP1 mutation was FLT3-ITD. 4) The screening
for this mutation could be useful in the future when grouping patients with
normal karyotype in a subgroup with better prognostic. 5) The high inci-
dence of the NMP1 mutation in patients with MDS could suggest a role
for this gene in the pathogenesis of this disease.
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THE COMPARISON OF THE RESULTS OF MOLECULAR MONITORING OF IMATINIB
THERAPY IN CML BCR-ABL POSITIVE PATIENTS USING QPCR AND TWO CONTROL
REFERENCE GENES

K. Lewandowski, M. Baranska, M. Lewandowska, M. Iwola,
D. Drozdowska, J. Rupa, M. Komarnicki

University of Medical Sciences, POZNAN, Poland

Background. The tyrosine kinase inhibitor imatinib mesylate (Gleevec,
STI571) has proven to be an effective new therapy for patients with
chronic myeloid leukemia (CML). Quantitative reverse transcription-
polymerase chain reaction (qPCR) for detection of BCR-ABL transcripts
is frequently used for monitoring patients. In available publications there
is still no homogenous and precision recommendations for standardiza-
tion of the detection of BCR-ABL transcripts. The main doubts concemn
choice of gPCR machine and control gene. The ABL gene is definitely
recommended, but other genes (like BCR, GUSp= B-glucuronidase, B-2-
microglobulin, G6PD etc) are also acceptable. Aims. in this study we
compared the usefulness of the qPCR methods using two control refer-
ence genes (GAPDH and cABL) for monitoring of effectiveness of ima-
tinib therapy. Methods. the study group consisted of 33 patients (16
female, 17 male) with confirmed diagnosis of CML (32 in chronic phase
and 1 in accelerated phase). 10ml peripferal blood was taken every 3
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months. Total cellular RNA was obtained by phenol-chloroform extrac-
tion, isopropanol precipitation and washing with 700 mM/L ethanol.
Samples were stored in temperature up do -80°C. The level of BCR-ABL
transcripts was measured in Rotor Gene 2000 machine (Corbett
Research). The amounts of BCR-ABL were also calculated from a 8-well
ready-to-use reference dna strip containing 8 defined amounts of BCR-
ABL as a quantification control in a range of 5 to 105 molecules/run
(RoboGene M-bcr cDNA Quantification Module, Roboscreen). Values
were normalized for expression of glyceraldehyde-3-phosphate dehy-
drogenase (GAPDH) using the RoboGene GAPDH cDNA Quantification
Module and c-ABL using the RoboGene c-Abl cDNA Quantification
Module. Statistical analysis: Spearman’s rank test was used to assess
correlations between gqPCR values using different controle genes.
Results. Median values of qPCR and the availability of results at baseline,
3, 6 and 9 months are shown in Table 1.

Table 1.
Baseline 3 months 6 months 9 months
qPCR (BCR-ABL/GAPDH) median range 0,6 25 0,52 0,21
0,006-0,8 0,001-22,4 0,002-4,8 0,0005-0,7
qPCR (BCR-ABL/cABL) median range 2,53 1,59 14 0,53
0,02-14,23  0,003-8,1 0,006-7,44 0,001-3,25

There was a highly significant correlation between BCR-ABL/GAPDH
and BCR-ABL/cABL values (r=0,781, p<0,001, Spearman’s rank test). In
addition we also noticed a good correlations between number of BCR-
ABL copies and BCR-ABL/GAPDH ratio (r=0,38, p<0,001) and between
number of BCR-ABL copies and BCR-ABL/cABL ratio (r=0,49, p<0,001)
as well. Conclusions. our data suggest that measurement of BCR-
ABL/GAPDH and BCR-ABL/cABL ratios are the equivalent and usefull
methods of molecular monitoring of CML treatment. BCR-ABL/GAPDH
ratio significantly correlate with the value of BCR-ABL/cABL ratio. How-
ever, in spite of generally acceptable recommendations, we found also
good correlations between the absolute number of BCR-ABL copies/run
and BCR-ABL/GAPDH or cABL ratios.
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IMPROVED EFFICIENCY IN MOLECULAR DIAGNOSIS OF T(14;18)(Q32;021) AND
T(11;14)(Q13;032) USING MULTIPLEX- AND LONG DISTANCE INVERSE-PCR

L. Vieira," A. Martinho," E. Silva,' C. Silva,? E. Jinior? P. Jordan'

'Tnstituto Nacional de Saiide, LISBOA, Portugal; *Lab. de Hematologia, Hosp.
Sta Cruz, CARNAXIDE, Portugal

Translocations t(14;18)(q32;q21) and t(11;14)(q13;q32) are cytogenetic
hallmarks of follicular (FL) and mantle cell lymphoma (MCL), respective-
ly. Both translocations target the joining region (JH) of the immunoglob-
ulin heavy chain (IGH) locus at 14g32 resulting in juxtaposition of the
BCL2 gene (18q21), or the BCL1 locus (11q13), to IGH. However, BCL2
and BCL1 breakpoints are only partially clustered so that a significant
proportion of BCL2-IGH and BCL1-IGH fusion genes are not detected
using standard PCR techniques. In order to identify and characterize the
highest number of breakpoints, we used two sequential molecular
approaches. First, a multiplex-PCR (M-PCR) assay was designed that
allowed a single-tube amplification of the most common breakpoints in
BCL2 (MBR and mcr regions) and BCL1 (MTC region), in addition to a
control BCL2 fragment. Using this assay on 20 FL and 11 MCL diagnos-
tic samples without knowledge of cytogenetic status, we observed 14 FL
patients (70%) with BCL2-IGH (11 MBR and 3 mcr breakpoints) and 6
MCL patients (55%) with BCL1-IGH fusion genes. Sequencing of the
corresponding PCR products confirmed the predicted fusion gene in every
sample, revealing that M-PCR unequivocally identified the fusion gene
in each patient. As a second approach in the remaining 11 negative
patients, long distance inverse -PCR (LDI-PCR) was used to identify
BCL2-IGH and BCL1-IGH rearrangements with variant breakpoint loca-
tions. PCR products corresponding to rearranged IGH alleles were cloned,
sequenced, and the respective sequences compared to the GenBank data-
base. We found a BCL2-IGH fusion in 3 patients with FL and a BCL1-IGH
fusion in 3 patients with MCL (Table 1). The sequence of each fusion
gene was confirmed by conventional PCR using a JH primer in combi-
nation with a BCL1 or BCL2 breakpoint region-specific primer. In BCL2,
one of the breakpoints localized 1.5 kb upstream of the mcr region while
the remaining localized at the intermediate cluster region and differed
by 2 bp only. One of these breakpoints was identical to the one previ-
ously reported by others in 2 rare patients, suggesting that this particu-
lar sequence constitutes a micro cluster region of breakpoints. By con-
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trast, BCL1 breakpoints were scattered within a 15 kb sequence at a dis-
tance of approximately 90 kb downstream of the MTC region. Two
breakpoints localized within the promoter region of cyclin D1 at a dis-
tance of 1360 and 2870 bp from the transcription start site. In IGH, one
translocation involved a D2-2/JH6 rearrangement, while the others
showed involvement of either JH4 (4 cases) or JH6 (1 case). In summa-
ry, LDI-PCR was instrumental in the identification of an additional 3
breakpoints in BCL1 (60%) and 3 in BCL2 (50%) in patients who
showed no breakpoints at the main cluster regions. Overall, BCL2-IGH
fusion was detected in 17 patients with FL (85%) and BCL1-IGH fusion
was found in 9 patients with MCL (82%). We conclude that M-PCR
analysis for a fast determination of recurrent BCL1 and BCL2 break-
points combined with LDI-PCR for assessment of variant breakpoint
locations, is an effective approach for the diagnosis of t(11;14) and
t(14;18) in non-Hodgkin lymphomas.

Table 1. BCL1- and BCL2-IGH sequences identified by LDI-PCR.

Acc. number  Gene Gene sequence N region IGH sequence JH
DQ401134  BCL1  GAGACTGGAAACTTTG  ctgtgaga ATATTGTAGTAGTACCAG D21
ggge CTGCTATACCACCTTTACT ~ 2/JH6
ACTACTACTACGGTATGG
ACGTCTGGGGCCAAGGG
DQ400340  BCL1  TGTCATCAAACCACCG  cccctaat  TTTGACTACTGGGGCCAG JH4
DQ241758  BCL1 CCTGGCGGCGACTTGA  ggtctc GACTACTGGGGCCAGGG JH4
DQ401133  BCL2  GTGAGAGTGCAGAATC ggggagta  GGACGTCTGGGGCCAAG JH6

DQ400339  BCLL2 ACAAGGCCTCTGCTAT ~ ggtt CTACTGGGGCCAGGGA JH4

DQ235270  BCL2  GAGAGIGCAGAATCTG aagtctctg  ACTGGGGCCAGGGAACC JH4
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THE EFFECT OF HISTONE DEACETYLASE INHIBITORS ON B-CELL DIFFERENTIATION IS
NOT UNIQUE FOR TEL-AML1 POSITIVE ACUTE LYMPHOBLASTIC LEUKEMIAS

M.L. Den Boer,' W.A.G. Stams,' H.B. Beverloo,” E.R. Van Wering,*
G.E. Janka-Schaub,* R. Pieters'

'Erasmus MC-Sophia Children’s Hospital, ROTTERDAM, Netherlands;
*Erasmus MC, ROTTERDAM, Netherlands; *Dutch Childhood Oncology
Group, THE HAGUE, Nethetlands; *COALL study group, HAMBURG, Ger-
many

The TEL-AML1 fusion is the most frequently found translocation in
childhood pediatric acute lymphoblastic leukemia (ALL). TEL-AML1-
positivity is associated with L-asparaginase sensitivity and favorable
clinical outcome in pediatric ALL. The fusion protein is thought to recruit
co-repressors and histone deacetylases (HDACs), which in turn lead to
transcriptional repression of AML1-responsive genes. FK228 (depsipep-
tide) is an HDAC inhibitor that affects the chromatine configuration
and, as a consequence, affects gene transcription. We investigated
whether HDAC inhibitors may be used to target TEL-AML1 positive
ALL in children. To this aim, the in vitro cytotoxic effect of FK228 as sin-
gle agent and in combination with L-asparaginase was tested in leukemic
cells obtained from TEL-AML1 positive and negative children with ALL
at initial diagnosis (by MTT-assay). In addition, the effect of FK228 on
B-cell differentiation was analyzed by monitoring changes in differen-
tiation marker expression using flow cytometry. Our data indicate that
leukemic cells of 14 TEL-AMLI positive and 15 negative B-lineage ALL
cases were both more i vitro sensitive to FK228 than normal bone mar-
row cells (p=0.03). FK228 exposure induced the differentiation of
leukemic cells into more mature precursor B-cells. However, the in vitro
cytotoxicity of FK228 did not diff]Zr between both ALL subtypes. FK228
had an additive but not a synergistic effect on in vitro sensitivity to L-
asparaginase in both ALL subtypes. In conclusion, FK228 induces differ-
entiation in children with B-lineage ALL, but its effect is not selective for
TEL-AMLI1 rearranged B-lineage ALL only.
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IMATINIB MESYLATE CAN INDUCE MOLECULAR COMPLETE REMISSION IN IDIOPATHIC
HYPEREOSINOPHILIC SYNDROME. A PHASE 1l MULTICENTRIC ITALIAN CLINICAL TRIAL

M. Rondoni,' D. Cilloni,” E. Ottaviani,’ PP. Piccaluga,® M. Malagola,*
E Messa,” E. Gottardi,” S. Soverini,* S. Merante,” G. Alimena,’E Pane,’
S. Paolini,’ E Rancati,°G. Saglio,” M. Baccarani,® G. Martinelli®

'University of Bologna, BOLOGNA, Italy; *Div. of Hematology, TURIN, Italy,
*Inst. of Hematology Seragnoli, BOLOGNA, Italy; ‘Ematologia, Universita di
Brescia, BRESCIA, Italy; *Policlinico S. Matteo, Univ. of Pavia, PAVIA, Italy;
*University La Sapienza, ROME, Italy; "Ceinge Biotecnologie Avanzate,
NAPLES, Italy; *Novartis Farma, ORIGGIO (VA), Italy

Idiopathic hyper-eosinophilic syndrome (HES) is a rare haematologi-
cal disorder characterized by persistent peripheral blood greater than
1,500 cells/mL lasting for more than 6 months, in the absence of other
apparent aetiologies for eosinophilia with signs and symptoms of organ
involvement. HES may be a reactive condition or a chronic myelopro-
liferative disorder with evidence of clonal proliferation, in which latter
case it is usually referred to as chronic eosinophilic leukemia (CEL).
Patients with HES generally have a poor prognosis, but the course of the
disease may be variable. Severe visceral complications, including car-
diopathies, are common and are often fatal illness. Treatment of HES
includes corticosteroids, chemotherapeutic agents and, more recently,
interferon-o. (IEN-ar). Cools et al. reported the involvement of PDGFRA,
fused with FIP1L1, in a number of HES patients responsive to imatinib
therapy. We treated with imatinib mesylate (100 to 400 mg daily) 59
patients affected by Hyper-Eosinophilic Syndrome (HES) enrolled in a
multicentric Italian phase 2 clinical trial. All the patients were studied by
molecular analysis for expression of FIP1L1-PDGFRA, TEL-PDGEFRB,
FGFR1-BCR and BCR-ABL chimerical transcripts. 23 patients (39%)
were positive for the FIP1L1-PDGFRA rearrangement. Rapid, haemato-
logical complete responses (HCR) were recorded after one month of
therapy in all FIP1L1-PDGFRA positive. In 36 patients resulted negative
for FIP1L1-PDGFRA rearrangement we observed 8 (22%) hematologi-
cal improvement (HI) and one HCR (HI+HCR 25%). Furthermore, a
molecular complete remission (defined as the disappearance of FIP1L1-
PDGEFRA at qualitative RT-PCR evaluation) was recorded in all but one
patients of the 23 valuable after three months of therapy, and we



obtained molecular remission in 18 out of 21 evaluable patients after six
months of therapy. After one year of imatinib therapy, all 12 evaluable
patients showed disappearance of the rearrangement. No significant tox-
icity was seen during the treatment. The median follow up was 7
months (range: 2-41). This is the largest series of HES patients treated
with Imatinib with strong evidence of hematological and molecular
effectiveness and absence of significant toxicity. This phase II study sup-
ports the use of Imatinib as first line therapy in FIP1L1-PDGFRA
rearrangements positive HES patients. Acknowledgments. COFIN 2003
(Molecular therapy of Ph+ leukemias), by FIRB 2001, by the University
of Bologna (60%), by the Italian Association for Cancer Research
(A.LR.C.), by the Italian National Research Council (C.N.R), by Fon-
dazione Del Monte of Bologna and Ravenna (Italy) and A.LL. grants,
LeukemiaNet grants.
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SIRNA VERSUS LOCKED NUCLEIC ACID RNA ANTAGONISTS: STAY SINGLE!

P. Kearney, M. Westergaard, E.M. Staarup, H.E Hansen, T. Koch, ].B.
Hansen, H. Oerum

Santaris Pharma, COPENHAGEN, Denmark

By the incorporation of Locked Nucleic Acid (LNA), a conformational
analogue of RNA, single-stranded LNA/DNA oligonucleotides can be cre-
ated which mimic RNA and have unrivalled gene silencing ability. Much
discussion has centred on the utility and benefits of siRNA in both target
validation and as a therapeutic option. This has been driven by signifi-
cant publications including that of Soutcheck ez al. (Nature 432, 173-177
2004), which demonstrated liver targeting as well as i vivo efficacy when
siRNA against ApoB was tethered to a cholesterol moiety. We therefore
sought to compare single-stranded oligonucleotide antagonists contain-
ing LNA with siRNA against this target in both in vivo/in vitro settings. The
same motif used in the Soutcheck study was targeted with the LNA mol-
ecule, and the activity of unmodified siRNA was compared to the cho-
lesterol-linked and native LNA molecules in their ability to down-regu-
late ApoB expression. LNA (SPC3197) inhibited ApoB expression by 90%
while at an equimolar concentration siRNA was ineffective in the liver
and jejunum. Cholesterol linked siRNA was partially effective in the
jejunum (50% reduction in mRNA). Only the LNA mediated inhibition
of ApoB expression was paralleled by decreases in serum cholesterol in
the host animal. In a second model, siRNA molecules targeting Hif-1o
mRNA (Yu et al. Lab Invest 84, 553-561 2004) were compared to a single-
stranded LNA/DNA mixmer targeting Hif-1o,, SPC2968. In i# vitro analy-
ses of these 2 molecules were equally potent. However, in a murine mod-
el the increased half-life of the LNA molecules translated to a potent inhi-
bition of Hif-1o. as measured by QPCR. This effect was observed in
jejunum and liver, and persisted for at least 4 days. Hif-1at inhibition
mediated by siRNA was not seen in any tissue analysed. Overall we
demonstrate clear superiority of single chain LNA based RNA antagonists
over siRNA for the use as therapeutic molecules.
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DUAL SRC/ABL INHIBITOR SKI-606 BINDING MODE IN BCR-ABL KINASE
HYPOTHESIZED ON THE BASIS OF MOLECULAR DOCKING STUDIES

S. Soverini,! G. Tasco,” T. Grafone,’ S. Colarossi,* A. Gnani,’ G. Rosti,’
E Castagnetti,’ F. Palandri,® M. Rondoni,® A. Poerio,’® I. lacobucci,’ M.
Amabile,®> M. Baccarani,’ R. Casadio,” G. Martinelli®

"University of Bologna, BOLOGNA, Italy; *Biocomputing Group, Univ. of
Bologna, BOLOGNA, Italy; *Inst. of Hematology Seragnoli, BOLOGNA, Italy

Background. SKI-606 is a novel 4-anilino-3-quinolinecarbonitrile Src
and Abl kinase inhibitor. SKI-606 has been shown to be a potent antipro-
liferative and proapoptotic agent when tested on Bcr-Abl-positive cell
lines. The remarkable efficacy of SKI-606 against chronic myeloid
leukemia (CML) cells in culture was mirrored by its activity i vivo against
CML xenografts: K562 tumors regressed in nude mice when SKI-606
was administered per os once daily over a 5-day period. The crystal
structure of the Ber-Abl kinase domain in complex with SKI-606 has not
yet been determined and the mode of binding of this inhibitor is there-
fore unknown. Moreover, there are currently no published data on the
ability of SKI-606 to bind and efficiently inhibit the Ber-Abl mutants
known to confer resistance to imatinib. Aims. In this study, we used a
molecular docking approach to a) determine SKI-606 binding mode to
the wild-type (wt) form of the Ber-Abl kinase; b) hypothesize SKI-606
binding mode to the more frequent, clinically relevant Bcr-Abl mutants
known not to be inhibited by imatinib; c) predict which novel mutant
forms might emerge and interfere with SKI-606 binding. Methods. Mod-
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elling of the human Abl kinase was performed with the program Mod-
eller v7.7 (http://salilab.org/modeller) adopting the highly related Mus
musculus Abl homologue as a template structure (PDB: 10PJ, 0.175nm
resolution). Chemsketch (http://www.acdlabs.com) was used to build a
three-dimensional model of SKI-606. Flexible docking of the ligand to the
protein was performed with Autodock v3.0 (http://www.scripps.
edu/mb/olson). Results. We first docked SKI-606 on Bcr-Abl with the
activation loop in the active (open) and inactive (closed) conformation
(the latter is the one to which imatinib binds). According to our results,
the interaction between SKI-606 and Bcr-Abl seems to be more stable
when the activation loop is in the inactive conformation. The conse-
quent structural study of SKI-606 modeled into wt-Bcr-Abl ATP binding
site highlighted the variant residues located within a spherical environ-
ment of 0.5nm centered on SKI-606: Y253, T315 and F359 (residues
numbered according to ABL exon Ia splice variant). The binding of SKI-
606 to the eight Ber-Abl mutants which are most frequently implicated
in clinical resistance to imatinib mesylate was also studied: G250E,
Y253H, E255K, T3151, M351T, F359V, H396R. Our results indicated that
SKI-606 retains the ability of efficiently binding all the above mentioned
Ber-Abl variants with the exception of the T315] mutant. Finally, we
identified six potential residues around SKI-606 that, if mutated, could
potentially be able to interfere with the SKI-606/Bcr-Abl interaction: a)
the charged residues K271, D381 and H361; b) the hydrophobic/aliphat-
ic residues V299, A380 and M318. Conclusions. Pre-clinical data suggest
that SKI-606 is a promising second-generation kinase inhibitor with
potent antiproliferative and proapoptotic effects on CML cells. Our dock-
ing experiments indicate that SKI-606 may prove effective in imatinib-
resistant patients since it is expected to retain the ability to bind sever-
al Ber-Abl mutant forms. A phase I trial is about to start in CML and
Philadelphia-positive acute lymphoblastic leukemia. Supported by Euro-
pean LeukemiaNet, COFIN 2003, FIRB 2001, AIRC, AIL, Fondazione
del Monte di Bologna e Ravenna.
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EFFECTIVE INHIBITION OF BCR/ABL KINASE WITH TETRAMERIZATION DOMAIN
DERIVED PEPTIDES MAPES T0 COILED-COIL HELIX-ALPHA-2

T. Beissert, V. Kaburova, A. Mian, O.G. Ottmann, D. Hoelzer,
M. Ruthardt

University Clinic Frankfurt, FRANKFURT, Germany

Background. As a result of the t(9;22), more than 95% of CMLs and 20-
25% of adult ALLs express the p210(BCR-ABL) or the p185(BCR-ABL)
fusion protein respectively. The BCR portion of the fusion protein har-
bors an N-terminal coiled-coil (CC) domain which induces tetrameriza-
tion of BCR. The CC contains two o helical motifs - Helix-0-1 and Helix
o-2 ‘ and assembles to dimers with antiparallel orientation which asso-
ciate to form tetramers. Helix-0-2 contributes the majority of the dimer
and tetramer interface. The BCR mediated tetramerization of ABL in
the fusion protein leads to the constitutive activation of the ABL kinase.
The subsequent permanent activation of multiple downstream signaling
pathways induces the leukemic phenotype. Targeted inhibtion of
BCR/ABL by the ABL kinase inhibitor Gleevec induces apoptosis in BCR-
ABL transformed cells and leads to complete remission in CML and ALL
patients. However, a large portion of ALL patients and CML patients in
blast crisis relapse and acquire Gleevec resistant BCR/ABL mutations. It
has been shown that Gleevec binds to the inactive conformation of the
ABL-kinase which in case of the BCR/ABL fusion protein is present in
monomers. We have previously shown that CC-derived peptides that
interefere with BCR/ABL tetramer formation reduce the kinase activity
and the transformation potential of BCR/ABL in vivo. Consequently the
coexpression of CC-derived peptides results in an increased sensitivity
of BCR/ABL expressing cells towards Gleevec by shifting the intracellu-
lar equilibrium towards BCR/ABL monomers. These CC-derived pep-
tides provided a proove of concept that the tetramerization domain is a
potential therapeutic target for BCR/ABL positive leukemia. Aims. Here
we studied the inhibitory effects of the CC subdomain Helix-a-2 which
harbors the majority of the protein-protein interface. We aimed to i)
reduce the molecular weigth of the inhibitory peptides and ii) thereby
to map the inhibitory effects of CC-derived peptides to CC-substruc-
tures. Methods. Helix-2-GFP fusion peptides were coexpressed with
BCR/ABL in the IL-3 dependent cell line Ba/F3 using a bicistronic retro-
viral vector. The interaction of Helix-2 and BCR/ABL was checked by
pull-down assays. The IL-3 independent proliferation of BCR/ABL-
expressing Ba/F3 cells in presence of Helix-2 was studied in presence
and absence of Gleevec. Anti-phospho-ABL specific immunoblotting
was used to reveal the BCR/ABL autophosphorylation in these cells. All
studies were performed with the previously published CC-GFP fusion

haematologica/the hematology journal | 2006; 91(s1) | 27



11™ Congress of the European Hematology Association

peptide as control. Results. Here we report that i) Helix-o-2 interacts
with BCR/ABL to the same extend as the complete CC domain; ii) Helix-
2 like CC decreases the autophosphorylation of BCR/ABL in transduced
Ba/F3 cells; iii) Helix-2 increases the sensitivity of IL-3 independent
BCR/ABL expressing Ba/F3 cells towards Gleevec to the same extend as
CC; iv) Helix-2 shows no inhibitory effects on IL-3 independent Ba/F3
cells expressing activated c-Kit. Conclusion. Taken together these results
show that Helix-0.-2 specifically targets the tetramerization-interface of
BCR/ABL. The peptides inhibit the ABL-kinase activity and enhance
the inhibitory effects of Gleevec. This study provides important infor-
mation for the use of Helix-a-2 as lead structure in the rationale design
of small molecule inhibitors of BCR/ABL tetramerization.
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SINGLE-AGENT SU11657, A NOVEL FLT3 INHIBITOR, SHOWS BIOLOGIC ACTIVITY IN
ACUTE MYELOID LEUKEMIA CELLS IN VITRO

T. Grafone,' E. Ottaviani,” M. Palmisano,” M. Mancini,* N. Testoni,> M.
Amabile, C. Terragna,” A. Poerio,” M. Renzulli,” S. Soverini,” S.
Colarossi,? I. Jacobucci,” M. Baccarani,” G. Martinelli®

'Inst. of Hematology 'Seragnoli', BOLOGNA, Italy; *Inst. of Hematology
'Seragnoli', Bologna, Ttaly

Background. fms-related tyrosine kinase3 (FLT3) is one of the most
commonly mutated gene in human acute myeloid leukemia (AML) and
has implicated in its pathogenesis. Constitutive activation of the FLT3
receptor tyrosine kinase, has been linked either by internal tandem dupli-
cation (ITD) of the juxtamembrane region or by point mutation in the
second tyrosine kinase domain (TKD). Aims. The purpose of the study
was to evaluate, in vitro, the effect and the biological activity of SU11657
(Pfizer), a new compound FLT3 kinase inhibitor. SU11657 was investi-
gated on human cell lines from AML patients (MV4-11 and HL-60) and
blast from patients AML using a wide range of concentrations (1nM-10
mM). Methods. FLT3 expression levels were evaluated by flow cytome-
try. Furthermore, to evaluate the effect of SU11657 we analyzed the
cytotoxicity, induction of apoptosis and inhibition of cell proliferation
by flow cytometry. The antiproliferative and cytostatic effects of
SU11657 were confirmed by analysis of signal transduction. HL-60 cell
line served as a control as it expresses a wild type receptor. MV4-11 is
a cell line that expresses a naturally internal tandem duplication (-ITD)
in homozygous form. Results. In HL-60 does not show relevant effect
after treatment with SU11657. Instead, in MV4-11 we observed a
decrease dose-dependent in cell viability after treatment with SU11657.
The effects of this compound on cell cycle progression show an accu-
mulation of G1/S phase and an induction of apoptosis at 1-10nM con-
centration after 24h of treatment. First we observed a dephosphoryla-
tion of FLT3 on Tyr(591) in whole cell extracts from MV4-11 cells after
treatment with SU11657 100nM. We also demonstrated a hypophos-
phorylation of AKT on Ser(473) and a consequently dephosphorylation
of BAD on Ser(136) at nanomolar concentration. We observed a dephos-
phorylation of STAT-5 to 100nM of SU11657 at 24h. We evaluated the
effects of this new compound in AML primary progenitors that showed
FLT3-ITD, FLT3-TKD and FLT3-wt. In the patients with mutation ITD
and TKD was evident a modification of cell cycle progression with a
decrease in G2/M phase and an increase of subdiploid peak. The effect
of SU11657 in patients FLT3-wt was not relevant. Conclusions. Due to its
FLT3 inhibitory activity, SU11657 represent promising compound for
clinical studies in FLT3 mutation AML. Study of signal transductions
and gene profile expression will contribute to further understanding of
the drug mechanisms. Acknowledgments. COFIN 2005 (Myelodisplastic
sindroms: pathogenetic models and promise of new therapies), COFIN
2003 (Molecular therapy of leukemias), by FIRB 2001, by the Universi-
ty of Bologna (60%), by the Italian Association for cancer research
(A.LR.C.), by the Italian National Research Council (C.N.R), by Fon-
dazione Del Monte of Bologna e Ravenna (Italy) and A.LL. grants.
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POTENTIAL THERAPEUTIC APPROACH OF RECOMBINANT TRAIL IN CML IN BLAST CRISIS

A.C. Gongalves, A. Oliveira, D. Moreira, C. Costa, ].E. Lopes, C.J.
Andrade, T. Silva, V. Alves, M. Dourado, A.B. Sarmento-Ribeiro

Faculty of Medicine of Coimbra, COIMBRA, Poriugal
Tumour necrosis factor-related apoptosis-inducing ligand
(TRAIL/APO2L) has been shown to induce apoptosis in a number of

tumour cell lines as well as in some primary tumours whereas cells from
most normal tissues are highly resistant to TRAIL-induced apoptosis.
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TRAIL is a member of the TNF super family and exerts its activity by
interacting with a complex system of two death receptors (DR4/TRAIL-
R1 and DR5/TRAIL-R2) and three decoy receptors (DcR1/TRAIL-R3,
DcR2/TRAIL-R4 and osteoprotegerin/OPG). Although these receptors
are characterized by a high sequence homology in their extracellular
domains, only DR4/TRAIL-R1 and DR5/TRAIL-R2 contain a function-
ally active cytoplasmic death domain that allows an apoptotic response
upon TRAIL stimulation. The biological significance of TRAIL as medi-
ator of innate and specific immunity against transformed and virus-
infected cells has been clearly documented by several reports. As mem-
brane-bound TRAIL seems to have tumour-selective pro-apoptotic activ-
ity, the potential use of recombinant soluble forms of this molecule as
cancer therapeutic is presently being exploited in several pre-clinical and
preliminary clinical studies. Imatinib mesylate, a Bcr-Abl kinase inhibitor,
has been very successful in the treatment of chronic myelogenous
leukaemia (CML). However, the majority of patients achieving cytoge-
netic remissions with imatinib treatment have molecular evidence of
persistent disease, and residual BCR/ABL* progenitors can be detected.
There is a need to develop new approaches that enhance elimination of
malignant progenitors in imatinib-treated patients. The aim of this work
is to study the susceptibility of TRAIL-induced apoptosis in haemato-
logical neoplasias, namely in Chronic Myeloid Leukaemia (CML) in blast
crisis For this purpose K562 cells were incubated in absence and pres-
ence of different concentrations of recombinant TRAIL as single agent
or plus imatinib or MG262 (a proteasome inhibitor) during 72 hours. Cell
death was evaluated by Annexin V/propidium iodide incorporation and
detected by flow cytometry. The expression of TRAIL receptors and
the proteins involved in apoptosis regulation, namely Bax, Bcl-2, p53 and
survivin was analysed by flow cytometry using monoclonal antibodies.
Preliminary results show that TRAIL as single agent doesn’t decrease sig-
nificantly K562 cell viability. However when the cells are previously
treat with Imatinib or MG262 in lower concentration than IC50, we
observe a potentiation of the cytotoxic effect. The increase in this cyto-
toxicity seems to occur by activation of apoptotic pathways as we have
observed morphological characteristics of apoptosis and an increase in
annexin V positive cells. The mechanisms involved may be related with
the observed increase in Bax and/or in DR4 receptor expression. These
results support the idea that imatinib and proteasome inhibitors may
potentiate the apoptosis induced by TRAIL. On the other hand, the
increase in imatinib efficacy, may allows its clinical use in lower doses
with lesser toxicity. Acknowledgments. Profs. Catarina Oliveira,. Santos
Rosa and Lina Carvalho Directors of Biochemistry, Immunology and
Anatomopathology Institutes, respectively, Faculty of Medicine, Uni-
versity of Coimbra.
This work is supported by GAI and CIMAGO
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RCE1 DEFICIENCY ACCELERATES THE DEVELOPMENT OF A K-RASINDUCED
MYELOPROLIFERATIVE DISEASE

M. Liu," A.M. Wahlstrom,' KM.E. Andersson,' C. Karlsson,'
AXK. Sjogren,' B. Cutts,' S.G. Young,” M. Bergo'

'Sahlgrenska University Hospital, GOTHENBURG, Sweden; *University of
California Los Angeles, LOS ANGELES, USA

Background. Ras proteins undergo three processing steps that enhance
membrane affinity: farnesylation, endoproteolysis, and carboxyl methy-
lation of a carboxyl-terminal CAAX motif. Ras converting enzyme 1
(Rcel) catalyzes the second step the endoproteolytic removal of the
three amino acids (AAX) downstream of the farnesylated cysteine. We
have explored Rcel as a potential drug target in the treatment of Ras-
induced malignancies. We previously showed that inactivation of the
Rcel gene blocks the plasma membrane targeting of Ras and inhibits Ras
transformation of fibroblasts and skin carcinoma cells ix vitro. Moreover,
the absence of Rcel rendered Ras-transformed cells hypersensitive to a
farnesyltransferase inhibitor. Currently, nothing is known about the
impact of inhibiting Rcel on the development of K-Ras-induced malig-
nancies in vivo. Aims. Our aim was to test the hypothesis that inactiva-
tion of the Reel gene would inhibit the development, progression, and
lethality of a K-Ras-induced myeloproliferative disease (IMPD) in vivo. To
accomplish this, we used Cre-loxP techniques in mice to simultaneous-
ly activate the expression of oncogenic K-Ras t0 induce MPD and inacti-
vate the expression of Rcel. In this way, we could determine if the
absence of Rcel would block the development of K-Ras-induced MPD.
Methods. We use mice that are heterozygous for an oncogenic mutation
(G12D) in the Kras2 locus (Kras2LSL). In the absence of Cre recombi-
nase, this mutant K-Ras allele is silent. Expression of Cre excises a
‘floxed’ transcriptional terminator sequence (LSL; loxP-STOP-loxP), turn-



ing on the expression of the oncogenic Kras2LSL allele. We and others
have bred the Kras2LSL mice with mice harboring an interferon-
inducible Mx1-Cre transgene and found that induction of Cre’by a sin-
gle injection of an interferon-stimulant-activates the Kras2LSL allele in
hematopoietic cells, causing a rapidly progressing, lethal MPD. We then
bred Kras2LSLMx1-Cre mice on a background of homozygosity for a
conditional Reel allele (i.e., Ree1flx/flxKras2LSLMx1-Cre). In those mice,
induction of Cre simultaneously activated the Kras2LSL allele and inac-
tivated Rcel. Controls were mice harboring a single conditional Reel
allele (i.e., Reelflx/+Kras2LSLMx1-Cre) in which Cre eliminated 50% of
Rcel expression. Results. As expected, expression of Cre in the control
Reelflx/+Kras2LSLMx1-Cre mice resulted in a rapidly progressing MPD
with splenomegaly and overproduction of mature monocytes and gran-
ulocytes and an ability of hematopoietic cells to form colonies in methyl-
cellulose in the absence of growth factors. In stark contrast, the inacti-
vation of Rcel in K-RasG12D-expressing cells accelerated the develop-
ment of MPD, dramatically increased white blood cell counts and
reduced survival. Moreover, Rcel-deficient K-RasG12D-expressing
hematopoietic cells produced more and larger colonies in methylcellu-
lose. The inactivation of Rcel further resulted in a massive release of
immature myeloid cells from the bone marrow which likely contributed
to the early demise of the mice. Conclusions. Our hypothesis was that
inhibition of Rcel may be an effective strategy to block the development
of K-Ras-induced malignancies. This hypothesis, which was based on
comprehensive in vitro studies, was dashed by the current experiments.
We tind that inhibition of Reel i vivo actually accelerates the develop-
ment of K-Ras-induced MPD. Future studies will evaluate the mecha-
nism behind this totally unexpected result.
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OPTIMIZING T CELL RECEPTOR GENE TRANSFER TO VIRUS-SPECIFIC T CELLS FOR
CLINICAL APPLICATION

M. Griffioen, H.M. van Egmond, M.A.W.G. van der Hoorn, R.S. Hage-
doorn, M. Kester, R. Willemze, ].H.E Falkenburg, M.H.M. Heemskerk

Leiden University Medical Center, LEIDEN, Netherlands

Patients with relapsed or resistant hematological malignancies after
allogeneic stem cell transplantation (alloSCT) can be successfully treated
by donor lymphocyte infusions (DLI). However, Graft-versus-Host Dis-
ease (GvHD) remains an important cause of morbidity and mortality. We
previously showed that functional T cells with redirected anti-leukemic
reactivity can be generated by transfer of T cell receptors (TCRs) specif-
ic for minor histocompatibility antigens (mHags) to virus-specific T cells.
Adoptive transfer of virus-specific T cells to patients treated with alloSCT
has a minimal risk for GVHD. The aim of this study is to develop a
method for the generation of TCR-transduced virus-specific T cells for cel-
lular immunotherapy of patients with relapsed hematological malignan-
cies after alloSCT. Various single retroviral vectors were constructed con-
taining the oo and B chains of the HA-2 TCR linked by an IRES or 2A-like
sequence. Introduction of a 2A-like sequence allows additional linkage of
the human low affinity nerve growth factor receptor (NGFR) or CD20
selection marker genes by an IRES element. Inclusion of a selection mark-
er gene allows purification of TCR-transduced cells, thereby reducing the
risk for GVHD. The human CD20 gene also functions as suicide gene,
allowing elimination of transduced cells in vivo when undesired side
effects, like GvHD, occur. Since tetrameric complexes are currently not
GMP-grade available, we explored the feasibility of using synthetic pep-
tides for the generation of TCR-transduced virus-specific T cell lines.
From various human individuals, CD8* cells were isolated and stimulat-
ed with a mixture of CMV and EBV peptides. At day 3, CD8+ cells were
transduced with retroviral vectors encoding the HA-2 TCR. Due to selec-
tive expansion upon peptide stimulation, all cell lines were shown to con-
tain high cumulative percentages of virus-specific T cells (20-80%) as
well as TCR-transduced cells (10-50%) at day 8-12. Moreover, signifi-
cant numbers of specific T cells were obtained, demonstrating that this
strategy is feasible for adoptive cellular immunotherapy. Highest levels
of TCR expression and HA-2-specific lysis were obtained with retroviral
vectors containing two genes encoding the TCR alpha and f chains linked
by an IRES or 2A-like sequence. Upon linkage of a third gene, TCR
expression and HA-2-specific lysis were slightly (NGFR) or significantly
(CD20) reduced. Since highly-enriched virus-specific T cells will be used
for adoptive transfer, GVHD is not likely to develop and inclusion of a
selection marker/suicide gene not strictly required. Therefore, for clinical
application of TCR-transduced virus-specific T cells, a retroviral vector
containing two genes encoding the TCR o and B chains in the absence of
a selection marker/suicide gene is preferable.
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DUAL SPECIFIC T CELLS CHANGE THEIR T CELL RECEPTOR (TCR) CELL SURFACE DISTRI-
BUTION UPON TCR TRIGGERING

J. Cavenagh,' R.S. Hagedoorn,” M Hoogeboom,” M.G.D. Kester,”
R. Willemze,? ].H.E Falkenburg,” M.H.M. Heemskerk’

'St Bartholomew s Hospital, LONDON, United Kingdom; *Leiden University
Medical Center, LEIDEN, Netherlands

TCR transfer to engineer tumor specific T cells may be an alternative
strategy for adoptive immunotherapy. When virus specific T cells are
used for TCR transfer, we hypothesize that due to the latent presence of
viral antigens the survival of TCR-transferred dual specific T cells will
improve. However, repetitive stimulation of the endogenous TCR may
lead to selection of dual specific T cells with high expression of the
endogenous TCR and low expression of the introduced TCR. To address
this issue, we used CMV-specific T cells that were transduced with the
hematopoietic minor histocompatibility antigen HA-2 specific TCR. The
dual specific T cells were repetitively stimulated either via their endoge-
nous virus specific TCR or via the introduced HA-2 specific TCR and
analysed by FACS after each stimulation. In time, the expression of the
endogenous and introduced TCRs measured with CMV and HA-2
tetrameric complexes diverged. Repetitive stimulation of the endogenous
TCR skewed the dual specific T cells towards a cell population that pri-
marily expressed the endogenous TCR. In contrast, repetitive stimulation
of the introduced TCR skewed the T cells towards T cells that primarily
expressed the introduced TCR. However, this divergence in tetramer
stainings appeared to revert quickly after stimulation via the other TCR,
suggesting that this divergence was the result of a difference in TCR cell
surtace distribution and not of selective outgrowth of different T cells. To
rule out that differences in tetramer stainings were the result of selective
outgrowth, T cells were sorted after repetitive stimulation expressing pri-
marily the endogenous or introduced TCR. These cells were subsequent-
ly stimulated on the endogenous or introduced TCR and analysed for
TCR expression and functional activity. Results indicate that no selective
outgrowth occurred, but that T cells change their TCR cell surface distri-
bution dependent on which TCRis triggered. In conclusion, virus specif-
ic TCR-transferred T cells repetitively stimulated via their endogenous
TCR phenotypically seemed to express primarily the virus specific TCR.
However, when restimulated on the introduced TCR, T cells reverted
into cells with high expression of the introduced TCR that exerted potent
HA-2 specific anti-leukemic activity, indicating that these dual specific T
cells are useful for clinical applications.
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RELEVANCE OF MEK/ERK ACTIVATION IN THE MAINTENANCE OF THE PML/RAR-ALPHA
INTEGRITY IN ACUTE PROMYELOCYTIC LEUKEMIA

N. Barbarroja Puerto,' E. Siendones Castillo,” P. Buendia Bello,' L.A.
Torres Sanchez,' E Velasco Gimena,' A. Torres Gomez,' Ch. Lopez
Pedrera’

'Hospital Universitario Reina Sofia, CORDOBA, Spain, *Universidad Pablo de
Olavide, SEVILLA, Spain

The mitogen-activated protein kinase MEK/ERK and phosphatidyli-
nositol 3-kinase PISK/Akt pathways are involved in proliferation, inhi-
bition of apoptosis, differentiation and cell survival. These pathways are
frequently activated in Acute Promyelocytic Leukemia (APL), and play
a key role in the survival of neoplasic cells. The hallmark of APL is the t
(15; 17), which leads to the expression of the PML/RARa:. fusion protein.
PML/RARa is the central leukemia-inducing lesion in APL and is direct-
ly targeted by all-trans retinoic acid (ATRA) as well as by arsenic triox-
ide (ATO), both compounds able to induce clinical complete remissions.
Nevertheless, the precise intracellular mechanisms of action of ATRA
and ATO remain unclear. The purpose of this study was to evaluate: 1)
the effects induced by the downmodulation of MEK/ERK and PI3K/Akt
pathways on PML/RARa expression, and 2) the role of these pathways
in the PML/RARo. degradation induced by ATRA and low-dose ATO in
APL cells. PML/RARa expression was analyzed by western blot after
treatment of the promyelocytic cell line NB4 with the selective pharma-
cological inhibitors of MEK/ERK and PISK/Akt pathways, PD98059 (20
uM) and LY294002 (20 uM) respectively, given either alone or in combi-
nation with ATRA (1uM) or ATO (0.1 uM). The inhibitor of the
MEK/ERK pathway caused a significant degradation of PML/RARa,
which was reversed after treatment with the general caspase inhibitor
z-VAD-fmk (50 pM), indicating that PML/RARa degradation induced by
downmodulation of MEK/ERK seems to be a mechanism dependent on
caspase activation. In addition, the combined treatment with ATRA or
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ATO and PD98059 further reinforced the PML/RARo. degradation
induced by ATRA or low doses of ATO. On the other hand, the com-
bined treatment with arsenic trioxide and LY294002 reversed oncopro-
tein degradation induced by ATO alone, thus suggesting that the
PI3K/Akt pathway might mediate the degradation of PML/RARa
induced by low-dose ATO. Taken together our findings suggest that
MEK/ERK activation might be responsible for the maintenance of the
PML/RARa integrity in APL cells. The results reported encourage the use
of anti MEK/ERK reagents in clinical trials for the treatment of APL,
either as single agents or in association with retinoids or arsenic com-
pounds.

Supported by FIS 04/1291 and JA 0060/2005
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TRANSCRIPTIONAL PROFILING OF PROTEASOME INHIBITOR-MEDIATED ANTI-TUMOR
ACTIVITY IN EPSTEIN-BARR VIRUS-INFECTED NASAL NK LYMPHOMA CELLS

J. Ohyashiki,' Y. Zhang,' R. Hamamura,' N. Shimizu,” K. Ohyashiki'

"Tokyo Medical University, TOKYO, Japan; *Tokyo Medical and Dental Uni-
versity, TOKYO, Japan

Background. Natural killer (NK) cell lymphoma is frequently associat-
ed with Epstein-Barr virus (EBV), and activated NF-kappa B is a critical
mechanism by which EBV-infected lymphoma cells are protected from
apoptotic stress. The proteasome inhibitor, bortezomib, abrogates
degradation of IkB, which blocks the transcriptional activity of NK-kB.
This effect may account in part for anti-tumor effects in several types of
cancer. Aim.To determine the precise link between inhibition of protea-
somal degradation and induction of apoptosis on EBV-related NK cell
malignancy. Method. By using DNA microarray (Affymetrix U133plus2.0
chip), we investigated the molecular pathway which may be linked to
the anti-tumor effects of bortezomib on NK cell lymphoma cell line
with EBV latency type I infection (designated as SNK-6). Results. Tran-
scriptional profile of bortezomib-treated SNK-6 cells involved down-
regulation of growth/survival signaling, up-regulation of molecules relat-
ed to induction of apoptosis, as well as up-regulation of heat shock pro-
teins and the ubiquitin/proteasome pathway, such as ubiquitin-specific
peptidase 7 (USP7; herpes virus-associated). Conclusion. Our results
demonstrated that proteasome inhibition elicits activation of multiple
signaling pathways, and provides novel insight into the bortezomib
mediated anti-tumor activity in EBV-associated NK lymphoma cells.
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SIRNA-MEDIATED MLL-AF4 KNOCKDOWN AFFECTS TERT EXPRESSION
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'University of Heidelberg, HEIDELBERG, Germany; *University of Tuebingen,
TUEBINGEN, Germany

Background. The reciprocal chromosomal translocation t(4;11)
(q21;923) results in the expression of two fusion-proteins, MLL-AF4 and
AF4-MLL, and marks a therapy-resistant infant acute lymphoblastic
leukaemia, where new ways of treatment must be sought. Aim. We
addressed the effects of siRNA-mediated MLL-AF4 suppression on the
expression of putative target genes in t(4;11)-positve leukaemic cell lines.
Methods. t(4;11)-positive cell lines were electroporated with MLL-AF4,
HOXA?7 or control siRNAs. Gene expression was analyzed by real time
RT PCR, intracellular protein-DNA interactions by chromatin immuno-
precipitation, and promoter methylation status by bisulfite sequencing.
Results. SIRNA-mediated suppression of both MLL-AF4 and of HOXA7,
a putative target gene of MLL-AF4, diminishes hTERT transcript levels.
In particular, the knock-down of MLL-AF4 is associated by changes in
the methylation status of the hTERT promoter. Furthermore, chromatin
immunoprecipitation (ChIP) provides evidence for direct binding of
HOXA7 to the hTERT promoter. Current experiments address a possi-
ble direct effect of MLL-AF4 on hTERT expression. Furthermore, we
are studying the role of HOXA7 and hTERT in MLL-AF4-mediated
repression of apoptosis. Conclusions. Our results suggest that MLL-AF4
controls hTERT expression at least in part via HOXA7. The observed
changes in methylation pattern of the hTERT promoter upon MLL-AF4
depletion supports a function of this leukaemic fusion protein in the
epigenetic control of gene expression. Analysis of intracellular pathways
may not only elucidate the oncogenic action of MLL/AF4 but may also
open the avenue for new treatment options by targeting MLL-AF4 key
functions in infant leukaemia.

This work was supported by the José Carreras Leukaemiestiftung (DJCLS-
R03/10).
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PRENYLATION INHIBITORS MODULATE IL-6 AND IGF-1 DEPENDENT SIGNALING IN
MULTIPLE MYELOMA CELLS

M.A. Morgan, T. Sebil, D. Peest, A. Ganser, C.W.M. Reuter
Hannover Medical School, HANNOVER, Germany

Background. Multiple myeloma (MM) is a fatal hematologic malignan-
cy associated with disruption of RAS-to MAP kinase (MAPK/ERK) signal-
ing. IL-6 and IGF-1 promote malignant plasma cell proliferation through
stimulation of MAPK and PI-3 kinase/AKT signaling. Prenylation
inhibitors such as farnesyltransferase inhibitors (FT1Is), geranylgeranyl
transferase inhibitors (GGTIs) and lovastatin block RAS post-translation-
al modification and disrupt RAS signaling. Aims. To assess the efficacy of
prenylation inhibitors (e.g. FTT L-744,832, GGTI-2147 and lovastatin) in
blocking MM cell responses to IL-6 and IGF-1. Methods. Primary MM cells
were isolated by magnetic cell sorting using CD138-coupled microbeads.
MM cells were titrated with prenylation inhibitors and IC50°s were deter-
mined by proliferation assays (MTYS). Synergistic inhibition of MM cell
proliferation upon co-treating with FTT and GGTI or lovastatin was eval-
uated using the CalcuSyn program. Levels of IL-6- and IGEF-1-induced
phosphorylated MEK-1/2 and MAPK-1/2 were detected by Western blot-
ting. Results. FI1 L-744,832 inhibited growth of MM cell line NCI-H929
cultured with IL-6 or IGF-1 even more potently than in cytokine/growth
factor-free medium (IC50s 1.3 pM, 1.8 pM and 4.2 pM, respectively). IL-
6 moderately protected NCI-H929 cells from inhibitory effects of GGTI-
2147, while IGF-1 had no effect (IC50s 1.1 pM and 0.5 pM vs. 0.5 pM,
respectively). IL-6 and IGF-1 protected NCI-H929 cells from lovastatin-
induced growth inhibition (IC50s 4.7 uM and 5.0 pM vs. 1.4 pM, respec-
tively). Co-treating NCI-H929 cells with FT1L-744,832 and GGTI-2147 or
lovastatin synergistically inhibited proliferation regardless of the presence
of IL-6 or IGF-1. In primary MM cells (n=7), FTI L-744,832 elicited anti-
myeloma effects only at concentrations much higher than those found to
inhibit healthy donor CD34+ cells (IC50°s 51-396 pM vs. 8.2uM) and thus
may be ineffective or cause non-specific toxicity when used as a single
agent. However, GGTI-2147 and lovastatin induced specific anti-myelo-
ma activity in some cases. Furthermore, combination of FTI with GGTI
or lovastatin synergistically inhibited primary MM cell proliferation
(IC507s 0.6-23.1 pM). Activating RAS mutations (4 K-RAS, 1 N-RAS; one
sample had both K- and N-RAS mutations) were found in 4/7 (57 %) MM
patient samples, but anti-myeloma activity of prenylation inhibitors could
not be correlated to RAS mutation status. Western blotting demonstrat-
ed that FTI/GGTI or FT/lovastatin co-treatment more completely blocked
activation of MEK-1/2 and MAPK-1/2 in NCI-H929 cells than treatment
with any of the compounds alone. Furthermore, co-treatment elicited
greater inhibition of IL-6 and IGF-1 induced MEK-1/2 and MAPK-1/2 acti-
vation in NCI-H929 cells. IL-6, IGF-1 and prenylation inhibitors did not
affect AKT phosphorylation status in NCI-H929 cells. Summary/Conclu-
sions. Our results support that inhibition of RAS down-stream signaling is
amajor mechanism through which FTI/GGTI and FT/lovastatin co-treat-
ment synergistically inhibit MM cell proliferation, even in the presence of
cytokines and growth factors known to promote MM cell growth (e.g. IL-
6 and IGF-1). Alternative prenylation of K- and N-RAS by GGTase I in the
presence of FTIs may explain the clinically observed incomplete response
to FTI treatment. As the majority of RAS mutations in multiple myeloma
occur in K- and N-RAS, FTI-resistance due to alternative geranylgerany-
lation may have therapeutic consequences in this disease.
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B-cell lymphocytic leukaemia (B-CLL) is the most common adult
leukaemia in the Western world. Although nucleoside analogues such as
fludarabine and 2-chlorodeoxyadenosine (cladribine) have excellent activ-
ity in patients who have not received prior therapy, their impact on long-
term survival is unclear and few agents display any activity in refractory
disease. Nonetheless, the available evidence suggests that CLL emerges
primarily as the result of deregulated apoptosis rather than unchecked



proliferation. Thus, agents that selectively target the survival pathway(s)
active in B-CLL cells could reverse drug resistance. Proteasome plays a piv-
otal role in the control of many apoptotic and cell cycle-regulatory
processes, become the focus of new approaches to the treatment of can-
cer, including B-cell malignancies. Bortezomib is the first proteasome
inhibitor approved by FDA and EMEA for the treatment of refractory
multiple myeloma. Extensive preclinical data is being developed to study
the potential therapeutic of this new drug in other cancers. Our previous
results show that BZ induces apoptosis as single agent, in a dose depend-
ent manner, showing some selectivity for the transformed cells (EHA,
2005). Our preliminary results support the idea that the Bortezomib apop-
totic effect may occur in a Bax dependent way (ASH, 2005). Here we
examined the effects of bortezomib on apoptosis in peripheral blood
mononuclear cell isolates from patients with CLL and characterized some
of the biochemical mechanisms associated with the response. Mononu-
clear cells isolated from the blood of 24 CLL patients (14 without and 10
with prior conventional therapy, chlorambucil or fludarabine, 2 of those
with refractory disease) were treated in vitro with bortezomib (ranging
concentration from 0.1 nM to 10 pM), and evaluated for apoptosis by
flow cytometry. Directly conjugated monoclonal antibodies to CD5 and
CD19 were used to identify LLC-B cells. The expression of some proteins
involved in mitochondria and membrane apoptotic pathways, namely the
Bcl-2 proteins family, Bax and Bcl-2, the suppressor protein p53, the IAP
survivin and TRAIL receptors was determined by flow cytometry using
monoclonal antibodies. At 24 h incubation time, bortezomib induces
apoptosis in isolated cells from patients without and with prior conven-
tional therapy. However an average increase in the percentage of apop-
totic cells versus patients with prior therapy were observed (+25%) witch
may be related with a higher Bax expression. Our preliminary results
also observed an increase in survivin expression in Bortezomib treated
cells witch, if confirmed, supports the idea that Bortezomib induces apop-
tosis by an independent membrane apoptotic pathway. On the other
hand, the apoptotic effect seems to be independent of basal TRAIL recep-
tors expression. Our data confirm that bortezomib, like other protea-
some inhibitors, has proapoptotic activity in CLL cells. More important-
ly, bortezomib was also effective in B-CLL cells isolated from refractory
patients. Although the biochemical mechanisms and the extent of this
activity and whether or not it translates into clinical benefit will only be
known after patients enrolled on a trial have been evaluate.

This work is supported by Jansen-Cilag, Millennium Pharmaceuticals Inc. and
CIMAGO
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NO EVIDENCE FOR CONSTITUTIVELY ACTIVATED FLT3 IN JUVENILE MYELO-MONOCYTIC
LEUKEMIA

A.C.H. de Vries,' M.L. den Boer," M.M. van den Heuvel-Eibrink,’
R. Pieters,' P. Schneider,' RW. Stam,' E.R. van Wering,’ C.P. Kratz,®
C.M. Niemeyer,® O.A. Haas*

'ErasmusMC-Sophia, ROTTERDAM, Netherlands; *Dutch Childhood Oncol-
ogy Group, THE HAGUE, Netherlands; *University of Freiburg, FREIBURG,
Germany; *Children’s Research Institute, VIENNA, Austria

Background. Activating FLT3 mutations have been identified as prognos-
tic factors in several myeloid malignancies. Recent studies have demonstrat-
ed that ligand-independent activation of FLT3 can also result from overex-
pression of wild-type FLT3. In addition, ligand-dependent activation has
been observed in leukemic cells co-expressing FLT3 ligand (FLT3L), result-
ing in autocrine FLT3 signaling which is independent of FLT3 mutations.
Aims. InJuvenile Myelo-Monocytic Leukemia JMML), FLT3 internal tandem
duplications (FLT3/ITDs) and mutations affecting the tyrosine kinase
domain (TKD) are rare. However, no data are yet avialable on the frequen-
cy of expression of FLT3 and FLT3L in JMML. If activated FLT3 occurs in
JMML these patients might benefit from treatment with small molecule
FLT3 inhibitors, especially as the curative treatment of JMML is limited to
allogeneous stem cell transplantation. Methods. The presence of activating
FLT3/ITDs and FLT3/TKD mutations were screened in 51 JMML patients.
In 21 patients FLT3 and FLT3L mRNA expression were assessed by real-time
quantitative PCR (Tagman). MTT assays were performed to assess the sen-
sitivity of JMML cells to the FLT3 inhibitor PKC412. Results. In none of the
51 JMML samples FLT3-ITDs or TKD mutations were found. FLT3 appeared
to be expressed only at basal levels and FLT3L expression was very low. Con-
sistent with the absence of mutatons and lack of FLT3 and FLT3L expres-
sion, no PKC 412 cytotoxicity was found in the JMML samples (n=12), in
contrast to leukemic cells of infants with MLL-rearranged ALL which
expressed activated FLT3. Conclusions. These data suggest that constitutive-
ly activated FLT3 does not occur in JMML. Therel%gre targeting FLT3 by
tyrosine kinase inhibitors like PKC412 is unlikely to be effective in JMML.
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MOLECULAR TARGETS OF THE PROTEASOME INHIBITOR, BORTEZOMIB,
ON ADULT T-CELL LEUKEMIA CELLS

R. Hamamura, J. Ohyashiki, T. Takaku, S. Honda, K. Ohyahsiki
Tokyo Medical University, TOKYO, Japan

Baclkground. The ubiquitin-proteasome system (UPS) is critical for reg-
ulation of fundamental cellular systems, such as cell cycle regulation,
death, and immune response. The molecular mechanism of proteasome
inhibitor-mediated anti-cancer activity has recently been extensively stud-
ied, and one of the major pathways is inhibition of the NF-kB cascade.
Adult T-cell leukemia (ATL) is a fatal neoplasia derived from HTLV-1
infected T lymphocytes, and NF-xB activation is frequently associated
with HTLV-1 infection. Aim.We therefore sought to determine the anti-
tumor effect of the proteasome inhibitor, bortezomib in ATL cells, using
gene expression profiling. METHODS and Results. Assessment of gene
regulation by microarray analysis revealed that down-regulation of genes
involved in anti-apoptosis (i.e., BCL2, and IAP5), up-regulation of genes
related with apoptosis (i.e., FAF1 and TNFRSF10B), heat shock proteins
(i.e., HSPA, HSPCA), and oxygen stress (i.e., heme oxygenase-1). Since
heme oxygenase-1 is believed to represent a key enzyme for the protec-
tion of cells against stress, it provides a growth advantage and contributes
to cellular resistance against chemotherapy. Conclusion. Our results sug-
gest that specific inhibition of heme oxygenase-1 expression in combina-
tion with proteasome inhibitor may be a new option in treating ATL
patients and may be used as a sensitizer for chemotherapy.
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ANTISENSE THERAPY AGAINST MULTIDRUG RESISTANT GENE IN ACUTE MYELOBLASTIC
LEUKEMIA CELL LINE

E Nadali,' A. Pourfathollah,” K. Ali-moghaddam,’ A. Dizaji,’'
A. Zomorodipour,'E. Azizi’S. Rostsmi,® A. Ghavamzadeh®

'School of Medicine, ISFAHAN, Iran, *Tarbiat Modares University, TEHRAN,
Iran, *Hematology-Oncology &BMT Research Center, TEHRAN, Iran, *Nation-
al Research Center For Genetic, TEHRAN, Iran, *Toxicology Lab, Faculty of
Pharmacy, TEHRAN UNIVERSITY OF MEDICAL SCIENCES, Iran

Background. Acute myeloblastic leukemia (AML) is the most common
leukemia in adults. Although the clinical outcome of acute leukemia has
been proved by recent progress in chemotherapy; it is still a difficult dis-
ease to treat. One major problem is the emergence of leukemic blast cells
that are resistant to anticancer drugs. This phenomenon is named mul-
tidrug resistance. A representative cause of MDR is the expression of the
MDRI1 gene and its product ,P-glycoprotein (Pgp) on the cefljsurface mem-
brane. Expression of Pgp is associated with its resistance to several types
of antineoplastic agents such as anthracyclines, taxans, epipodophylo-
toxines and vinca alkaloids. Aim.In this study we tried to reverse MDR
phenotype in leukemic cells by antisense in complex to nanoparticle (PEI)
against MDRI1 gene. Methods. In the present study, the Pgp expressing cell
line was established from parental K562 cell line with increasing concen-
trations of Doxorubicin starting with 5 ng/mL. The Pgp expressing cell
line was obtained in 20 ng/mL and named KDI/20. In order to reverse the
MDR phenotype due to Pgpexpression four different sequences of sense,
antisense and one random sequence with phosphorothioate (PTO) mod-
ification (PS-ODN) against MDR1/mRNA was synthesized. They were
treated on the KDI/20 in combination with two nonviral vectors: 1)
Fugene 6 transfection reagent (cationic lipid0 and 2) polyethylenimine (a
cationic polymer, nanopatrticle). The effect of PS-ODN was assessed at the
cellular level by flowcytometry for Pgp detection, rhodamin 123 assay for
functional assessment of Pgp, RT-PCR at the molecular level for
MDR1/mRNA and MTT assay in order to assess the sensitivity of cells
to Doxorubicin. Results. the results showed a decrease in the percentage
of Pgp protein and MDR1/mRNA expression and an increase in the accu-
mulation of Rh 123 and drug sensitivity of cells to Doxorubicin by anti-
sense [ and [II. Summary: The results showed that antisense can reverse
MDR phenotype at transcription level and the PEI vector is more efficient
than cationic lipid.
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IDENTIFICATION OF HSP-32 = HEME OXYGENASE-1 AS A NOVEL KIT D816V-DEPENDENT
TARGET IN NEOPLASTIC MAST CELLS IN SYSTEMIC MASTOCYTOSIS

R. Kondo,' M. Mayerhofer,' K.V. Gleixner," A. Vales," M.T. Krauth,'
KJ. Aichberger,' S. Derdak,' A. Gruze,' W. Pickl,' C. Sillaber,’
H. Maeda,” P. Valent,' K. Greish’

'Vienna Medical University, VIENNA, Austria; *Kumamoto University,
KUMAMOTO, Japan

Background and Aims. Systemic mastoyctosis is a myeloid neoplasm
characterized by abnormal growth and accumulation of mast cells (MC)
in visceral organs. In most patients, the D816V-mutated variant of KIT,
which mediates resistance against most available tyrosine kinase
inhibitors, is found. Therefore current research is focusing on novel tar-
gets in MC. We analyzed expression and function of the survival factor
Hsp-32 (= heme oxygenase-1, HO-1) in neoplastic MC. Methods &
Results. As assessed by Northern blotting and RT-PCR, the human MC
line HMC-1 that exhibits KIT D816V, was found to express Hsp-32
mRNA. Expression of the Hsp-32 protein in neoplastic MC was demon-
strable by immunocytochemistry and Western blotting. The Hsp-32
inductor hemin (10 M) increased the expression of Hsp-32 in HMC-1
cells. To examine the role of mutated KIT in expression of Hsp-32, Ba/F3
cells with doxycycline-inducible expression of KIT D816V were
employed. In these experiments, KIT D816V was found to induce Hsp-
32 promoter activity as well as the expression of Hsp-32 mRNA and the
Hsp-32 protein in these cells. The KIT D816V-induced upregulation of
Hsp-32 in Ba/F3 cells was completely blocked by a combination of
LY294002 (PI3-kinase inhibitor) and PD89059 (MEK inhibitor), but not
by single signal transduction inhibitors, suggesting involvement of mul-
tiple signaling pathways in KIT D816V-induced Hsp-32 expression. We
next examined whether targeting of Hsp-32 is associated with decreased
survival. As assessed by 3H-thymidine uptake, the Hsp-32 inhibitor
pegylated zinc-protoporphyrin (PEG-ZnPP) reduced the proliferation of
HMC-1 cells in a dose-dependent manner (IC50: 5 pM). The PEG-ZnPP-
induced inhibition of growth was found to be associated with induction
of apoptosis in HMC-1 cells (control: 1+0.6 vs PEG-ZnPPE, 5 uM: 55+5%
apoptotic cells, p<0.05). Conclusions. Our data show that Hsp-32 is a
novel survival factor and interesting target in neoplastic human MC

exhibiting the D816V-mutated variant of KIT.
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EPHA3 TYROSINE KINASE RECEPTORS AS TARGETS IN CHRONIC MYELOPROLIFERATIVE
DISEASES

A. Chiarenza, F Messa, S. Carturan, R. Catalano, E Arruga,
L. Defilippi, V. Rosso, D. Di Giovanni, P. Nicoli, A. Morotti, E. Messa,
A. Serra, E. Bracco, G. Saglio, D. Cilloni

University of Turin, TURIN, Italy

Background. Eph receptors tyrosine kinase and their ephrin ligands,
highly expressed during embryogenesis are involved in many key devel-
opmental processes. Eph/ephrin interaction triggers a bidirectional sig-
nals transduction cascade that regulates morphogenesis and cell-cell
interaction. Although Ephs receptors are not detectable in normal adult
tissues, they are overexpressed in many tumors, suggesting a possible
role of these PTKs in oncogenesis. Activation of tyrosine kinases and cell-
signal transduction pathways are of increasing interest in the pathogen-
esis of chronic myeloproliferative disorders (CMPD). Dasatinib (BMS-
354825), a novel BCR-ABL inhibitor exhibits an interesting inhibitory
activity on some tyrosine kinases. Aim.The aim of this study was to
comprehensively evaluate the expression of EphA3 in CMPD and inves-
tigate the possibility of exploiting EphAS as a therapeutic target of BMS-
354825. Methods. EphA3 mRNA expression was analyzed, using Real
Time PCR, in 266 samples obtained from CMPD patients (133 PB and
133 BM), 43 with a diagnosis of PV, 35 ET, 20 IM, 24 CMML, 4 HES, 50
CML in chronic phase and 90 patients with a diagnosis of Ph-CMPD. 38
normal controls (18 PB and 20 BM) were also evaluated. Moreover, we
investigated the expression level of EphA3 in 35 sample of B-CLL, 39
AML, 27 ALL and in 7 cell lines (Jurkat, K562, HL-60, MEL, NIH-3T3,
293T, COS-7). Protein expression and localization were examined using
Western Blot, Immunoprecipitation and Immunofluorescence analysis
with appropriate antibodies. Transient transfection was performed in
293T e COS EphAS3- cells using EphA3 plasmid. Nucleotide sequencing
of tyrosine kinase catalytic domain was performed in 45 EphA3+
patients and in Jurkat cells. BMS incubation of normal/pathological sam-
ples and cell lines was performed (3,10,20 nM). Cells proliferation was
evaluated using MTT assay; apoptosis rate was analyzed by FACS
(Annexin V) and colony growth was examined on methylcellulose cul-
ture. Results. We found EphA3 overexpression in Ph- mieloproliferative
patients (45 %) compared to normal controls (5%) [p=0,004 in the PB e
p=0,005 in the BM], with a significantly difference in the amount of
transcript. 14% of B-CLL, 40% of ALL, 30% of AML and 8% of CML
were positive. The overexpression was observed more frequently in BM
as compared to PB (51,5% vs 22,8%). No expression difference was not-
ed among the Ph-CMPD. Western Blot analysis confirmed protein
expression in EphA3+ samples and revealed receptor phophorylation.
Dasatinib led to significant dose-dependent inhibition of EphA3 phos-
phorylation. Moreover, BMS induced significant apoptosis ( mean val-
ue 32%), colony growth reduction (mean value of 34,2 vs 76,5) and pro-
liferation rate inhibition (48%) of EphA3+ cells compared to normal
controls. Immunofluoresce assay showed transmembrane localization
of EphAS3 receptor and revealed cells projections reduction, cell repulsion
and cell rounding only in EphA3+ transfected cells. No kinase domain
mutations were found in EphA3 overexpressing patients and Jurkat cells
studied. Conclusion: EphA3 is abnormally expressed in different hema-
tological malignancies with a significant overexpression in CMPD as
compared to normal controls. EphA3 phosphorylation blocking induced
by BMS-354825 results in growth arrest and apoptosis of EphA3 over-
expressing cells. Therefore, EphA3 may represent a potential candidate
for targeted signal transduction therapy.
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IDENTIFICATION OF MCL-1 AS A NOVEL TARGET IN NEOPLASTIC HUMAN MAST CELLS:

EVIDENCE FOR COOPERATIVE GROWTH-INHIBITORY EFFECTS OF MCL-1 ANTISENSE
OLIGONUCLEOTIDES, PKC412, AND AMN107
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Background. Mcl-1 is a Bcl-2 family-member that has been described to
act anti-apoptotic in various myeloid neoplasms and therefore has been



proposed as a potential therapeutic target. Systemic mastocytosis (SM)
is a myeloid neoplasm involving myelomastocytic progenitors. Aims. We
examined the expression and functional role of Mcl-1 in neoplastic mast
cells (MC), to determine whether Mcl-1 could serve as a target in MC neo-
plasms. Methods. As assessed by RT-PCR and immunohistochemistry,
primary neoplastic MC were found to express Mcl-1 mRNA and the Mcl-
1 protein in a constitutive manner in all patients analyzed. Moreover, the
human MC-leukemia cell line HMC-1 was found to express Mcl-1. Trans-
fection of these cells with Mcl-1-specific antisense oligonucleotides (ASO)
or an mcl-1-specific siRNA using lipofectin resulted in a reduced survival
and increased percentage of apoptotic cells compared to control. Results.
The effects of mcl-1 ASO were seen with the HMC-1.1 subclone carry-
ing the G560V c-kit mutation (mcl-1 ASO, 250 nM: 49+4% apoptotic
cells compared to control: 3+2%, p<0.05; mcl-1 siRNA: 41+5% vs con-
trol: 5£3%, p<0.05) as well as with HMC-1.2 cells carrying both the
G560V c-kit mutation and the D816V c-kit mutation (mcl-1 ASO, 250
nM: 36+2% apoptotic cells compared to control: 6+1%, p<0.05; mcl-1
siRNA: 30+6% vs control: 5+2%, p<0.05). Moreover, mcl-1 ASO were
found to cooperate with the tyrosine kinase inhibitors (Novartis Pharma
AG) imatinib, AMN107, and PKC412 in producing growth inhibition in
HMC-1.2 cells. Summary. Together, these data show that Mcl-1 is a nov-
el survival factor and attractive target in neoplastic human MC. Whether
the Mcl-1-targeting concept can be developed far enough to reach clini-
cal application remains to be elucidated.

0086

ANAGRELIDE: STUDIES ON ITS MODE OF ACTION USING DIFFERENT MODEL SYSTEMS
OF MEGAKARYOCYTE DIFFERENTIATION

].D. Erusalimsky, A. Gutierrez del Arroyo, J. Hernandez, G. Wang,
Y. Hong

University College London, LONDON, United Kingdom

Background and Aims. Anagrelide is a potent and selective inhibitor of
megakaryocytopoiesis used for the treatment of essential thrombo-
cythaemia. Although the effectiveness of this drug in lowering platelet
counts is now firmly established, its primary mechanism of action
remains elusive. We have previously demonstrated that anagrelide
inhibits the development of megakaryocytes from isolated CD34 posi-
tive haematopoietic progenitors (Wang et al. Br. ]. Pharmacol.
2005;146:324). Given that the use of cell lines could facilitate the iden-
tification of the molecular target of anagrelide, in this study we have
compared the effects of the drug on the proliferation and differentiation
of CD34 positive cells with those observed in UT7/mpl, a growth fac-
tor-dependent haematopoietic cell line engineered to express the human
thrombopoietin (TPO) receptor MPL. Methods. CD34 positive cells were

urified from human umbilical cord blood and cultured for 12 days in
IMDM-based medium supplemented with 20 ng/mL TPO. UT7/mpl
cells were maintained in exponential growth in a-MEM containing G418
and 2 ng/mL GM-CSE To induce megakaryocytic differentiation in
UT7/mpl cells GM-CSF was replaced by 20-100 ng/mL TPO; alternative-
ly cells were treated in the presence of GM-CSF with 10 nM phorbol-
myristyl-acetate (PMA). Results. Culture of UT7/mpl for 5 days with
GM-CSF or TPO led to >10-fold cell expansion. Addition of anagrelide
at 1 UM, a concentration which causes maximal inhibition of megakary-
ocytopoiesis in CD34 positive cell cultures and corresponds to >10-fold
its IC(50) in that system, caused only a slight and non-consistent inhibi-
tion of UT7/mpl cell expansion (10-26% in cells grown with GM-CSF
and -8 to +17% in cells grown with TPO). In addition, flow cytometric
analysis showed that, unlike its effect in CD34 positive cell cultures, in
UT7/mpl cells anagrelide did not inhibit TPO-induced expression of the
megakaryocytic differentiation marker CD61. Furthermore, the lack of
anagrelide activity was unrelated to the concentration of TPO used.
Since UT7/mpl cells undergo megakaryocytic differentiation also when
treated with phorbol esters, the activity of anagrelide against this class
of agents was also tested. PMA completely inhibited UT7/mpl cell
growth, caused a marked enlargement in cell size and induced a >3-fold
increase in the expression of CD61. Addition of 1 uM anagrelide had no
significant effect on any of these parameters. Conclusions. These find-
ings indicate that UT7/mpl cells cannot replace normal haematopoietic
progenitors as an # vitro model system to study the mechanism by which
therapeutic doses of anagrelide inhibit megakaryocyte differentiation. In
addition, our study suggests that the molecular target of anagrelide lies
further down stream from the ligand binding site of MPL. Since PMA
induces megakaryocytic differentiation through activation of protein
kinase C, our study further suggests that this pathway is not a target of
anagrelide.
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TISSUE-PLASMINOGEN ACTIVATOR AND PLASMINOGEN ACTIVATOR INHIBITOR IN
ESSENTIAL THROMBOCYTHEMIA AND POLYCYTHEMIA VERA

R. Cacciola, E. Di Francesco, R. Giustolisi, E. Cacciola
Institute of Hematology, University of Catania, Italy

A hypercoagulability state exits in patients with essential thrombo-
cythemia (ET) and polycythemia vera (PV). in vitro and in vivo data
demonstrated a reactive release from vascular wall of tissue plasmino-
gen activator (t-PA) and plasminogen activator inhibitor-1 (PAI-1) after
increase in thrombin and t-PA concentration, respectively. Elevated plas-
ma levels of t-PA and PAI-1 are well established thrombotic risk factor.
However, few studies have concentrated on the correlation between
hypercoagulability and fibrinolytic system in these malignancies. Pro-
thrombin fragment F1+2 (F1+2), marker of thrombin generation, t-PA,
activation marker of fibrinolysis, PAI-1 specific plasminogen activator
inhibitor and d-dimer (DD), a product of fibrinolysis, were investigated
in patients with ET and PV. As PAI-1 is abundant in platelet a-granules,
we also measured b-thromboglobulin (b-TG) and platelet factor 4 (PF4)
and platelets. We included 44 patients, 22 ET (5 men and 17 women,
mean age 55 years) and 22 PV (17 men and 5 women, mean age 60 years)
who fulfilled PVSG. The mean duration of disease was 4.5 years. Of 44
patients, 27 (13 ET, 14 PV) received hydroxyurea, 2 ET were on interfer-
on-0, 5 ET were on anagrelide hydrochloride, 8 PV underwent phle-
botomy and 2 ET not receiving any cytoreduction. All patients were on
antiplatelets. None of studied patients had thrombotic risk factors. t-PA,
PAI-1, F1+2, b-TG and PF4 were assayed by ELISA and DD by immuno-
turbidimetric latex agglutination. Platelets were determined by automat-
ed analyser. F1+2 (2.8+2.8 nmol/L vs 0,7+0.2 nmol/L) (»=0.001) was
increased as well as t-PA and PAI-1 (112+67 ng/mL and 50+24 ng/mL,
respectively, vs 9.6+2.4 ng/mL and 24+9 ng/mL, respectively) (=0.0001
and p=0.0001, respectively), whereas DD was normal (157+125 ng/mL).
All patients had elevated b-TG and PF4 (3521608 IU/ml and 129+49
[U/ml, respectively vs 25+9 IU/ml and 5+2 [U/ml, respectively) (»=0.001
and p<0.0001, respectively) and normal platelets (402+148x10°/L). We
found a correlation between F1+2 and t-PA (¢<0.0001) and an associa-
tion between t-PA and PAI-1 (p<0.0001). No correlation there was
between PAI-1 and b-TG and PF4 and platelets. Our findings suggest a
relation between hypercoagulability and hyperfibrinolysis responsible
for an hypofibrinolysis as reflected by high PAI-1 and normal DD. Addi-
tionally, it is hypothesized that increased PAI-1 is independent of platelet
abnormalities suggesting that a vasculopathic hypo-fibrinolysis may be
in patients with ET and PV.
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PLATELET, LEUKOCYTE AND COAGULATION ACTIVATION PATTERNS IN MYELOFIBROSIS
WITH MYELOID METAPLASIA
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D. Colomer,®> A. Domingo,’ R. Vallansot,” E Cervantes,’ E. Arellano-
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BARCELONA, Spain

Background. Platelet and leukocyte activation has been demonstrated
in polycythemia vera (PV) and essential thrombocythemia (ET), this being
considered as a contributory mechanism to thrombosis. Data in patients
with myelofibrosis with myeloid metaplasia (MMM) are, however,
scarce. Aims. To assess the status of platelet, leukocyte and coagulation
activation in patients with MMM. Methods. Platelet and leukocyte acti-
vation status, including platelet P-selectin expression (measured at base-
line and after ADP, thrombin and arachidonic acid stimulation), platelet-
neutrophil and platelet-monocyte complexes, and CD11b determination
in the neutrophils and monocytes, was assessed by flow cytometry in 20
MMM patients and in 22 age- and sex-matched healthy individuals. JAK2
V617F mutational status and the markers of coagulation activation pro-
thrombin fragment 1+2 and D-dimer were correlated with platelet and
leukocyte activation. Results. As compared with the controls, patients
with MMM showed significantly higher values of baseline P-selectin
expression (6.1% vs. 8.3%, p< 0.001), platelet-neutrophil complexes (31%
vs. 16%, p=0.01), platelet-monocyte complexes (65% vs. 34%, p<0.001),
and neutrophil and monocyte CD11b expression (461 + 354 vs. 246 + 112
MFI units, p=0.03; and 966 + 456 vs 536 + 269 MFI units, p=0.002). Sig-
nificantly higher plasma levels of prothrombin fragment 1+2 were also
found in MMM patients, being associated with higher CD11b expression.
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No differences in platelet and leukocyte activation were observed accord-
ing to the JAK2 status. Interpretation and Conclusion. Patients with myelofi-
brosis show platelet, leukocyte and coagulation activation patterns sim-

ilar to those found in PV and ET.
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EPIGENETIC ALTERATIONS AND MUTATION OF JAK2 TYROSINE KINASE IN PATIENTS
WITH BCR/ABL NEGATIVE MYELOPROLIFERATIVE DISORDERS

E.B.Jost,' N. do O,' E. Dahl,! C. Maintz,” P. Jousten,® L. Habets,*].G.
Herman,'S. Wilop,' R. Osieka," O. Galm'

1UK Aachen, AACHEN, Germany, *Oncology Practice, WRSELEN, Germany;
*St Nikolaus Krankenhaus, EUPEN, Belgium; *Sidney Kimmel Comprehensive
Canc, BALTIMORE, USA

Background. Bcr/abl negative myeloproliferative disorders (MPD) are
a group of clonal stem cell diseases and comprise traditionally essential
thrombocythemia (ET), polycythemia vera (PV) and myelofibrosis with
myeloid metaplasia (MMM). The recent discovery of the autoactivating
mutation with a V617F amino acid substitution in the JAK2 tyrosine
kinase has been a great step in the understanding of the pathophysiol-
ogy of MPD. However, this mutation is found only in about half of the
patients with MPD. Aims. Hypermethylation of CpG islands within gene
promoter associated regions is associated with transcriptional inactiva-
tion and represents an important mechanism of gene silencing in the
pathogenesis of human cancer. In this study, we sought to determine the
potential role of DNA methylation changes in the context of JAK2 muta-
tion in MPD. Methods. We analysed the JAK2 mutational status by direct
sequencing and the methylation patterns of 12 cancer-related genes by
methylation specific polymerase chain reaction in bone marrow and
blood specimens from 33 patients with MPD. Genes analysed were
SOCS-1, E-cadherin, MGMT, TIMP-2, TIMP-3, p15, p16, p73, DAPKI,
RASSF1, RAR_2 and MLH1. Results. The frequency of aberrant methy-
lation was 4/22 for SOCS-1, 1/22 for p15, TIMP-2 and E-cad in patients
with MMM, 1/7 for SOCS-1 and MGMT in PV and 1/4 for SOCS-1 and
DAPK1 in ET. We detected at least one hypermethylated gene in 11/33
patient samples. The JAK2V617F mutation was found in 9/22 patients
with MMM, 4/7 with PV and 1/4 with ET. Our data indicate that hyper-
methylation of tumour suppressor genes can be considered as a common
phenomenon in ber/abl negative MPD in addition to the JAK2V617F
mutation. We found concomitant heterozygous mutation of JAK2 and
hypermethylation of the cytokine regulator SOCS-1 in two patients.
The cell adhesion gene E-cadherin was methylated in one patient with
MMM with simultaneous heterozygous JAK2 mutation. One patient
with PV was detected to carry both mutation of JAK2 and hypermethy-
lation of SOCS-1. However, in most patient samples, we found either
JAK2V617F somatic mutation without CpG island hypermethylation
or altered methylation patterns without genetic aberration of JAK2. Sum-
mary. In conclusion, we detected in MPD, in addition to the recently
discovered activating mutation of JAK2, CpG island hypermethylation
of cancer-related genes, especially SOCS-1, a negative regulator of JAK2.
These results suggest, that epigenetic changes may, in addition to the
well defined JAK2 activating mutation, contribute to the pathogenesis
of ber/abl negative MPD and thus can be considered as a potential ther-
apeutic target for demethylating agents.

0090

CLINICOPATHOLOGIC HETEROGENEITY OF CHRONIC HYPEREOSINOPHILIC SYNDROMES
LONG-TERM EXPERIENCE ON 32 PATIENTS

G. Helbig,' B. Stella-Holowiecka,' S. Grosicki,' M.K. Krawczyk,' G.B.
Bober,' A.B. Baranski,” LK. Kniewska,? ].M. Mazurek,? ].P. Pajak,"
A.B.C. Bartkowska-Chrobok,' ].H. Holowiecki'

'Silesian Medical University, KATOWICE, Poland; *Outpatient Haematolog-
ic Department, KATOWICE, Poland

Background. Chronic hypereosinophilic syndromes (CHS) comprise a
wide spectrum of indolent to aggressive diseases characterized by pro-
longed, unexplained hypereosinophilia.Aims. A study was planned to
evaluate clinical and pathologic features in patients with chronic, non-
reactive hypereosinophilia. Material: 32 patients (pts) observed between
1990-2005 with absolute eosinophilia count (AEC) of higher than
0.7x10°/L for at least 3 months were included. Results. There were 13
males and 19 females, aged 18-76 yrs (median 52 yrs). The diagnosis was
following: Hypereosinophilic Syndrome (HES, n=16), Chronic Idiopath-
ic Eosinophilia (CIE, n=12), T-cell mediated HES (n=1), Chronic
Eosinophilic Leukemia (CEL, n=1) and CEL PDGFRA+ (n=2). Organ
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involvement included: heart (n=9), lungs (n=>5), spleen (n=7), liver (n=4),
lymph nodes (n=4), skin (n=3), peripheral nerves (n=2) and gut (n=1).
Median white blood cell (WBC) count at diagnosis was 12.6x10°/L (range
5.2-81.6), with AEC of 4.32x10°/L (0.9-32.9) and bone marrow
eosinophilic infiltration of 30% (8.0-55.0). Median IgE level was 95.2 IU
(range 0.1-13966), vitamin B12 concentration-250pg/ml (range 60-3359).
Only one patient revealed a slight increase in spindle-shaped mast cells
on bone marrow exam, but there were no c-kit D816V and FIP1L1-
PDGFRA mutations in this case. On cytogenetic evaluation normal kary-
otype was present in 13/14. One patient with CD3+CD4+CD8- T-cells
and TCRaf rearrangement showed t(6;11)(q21;G23). BCR/ABL was
undetectable in 19/19. RT-PCR for FIP1L1-PDGFRA was detectable in 2
of 19 pts at diagnosis (11%). The first-line therapy consisting of steroids
alone or in combination with hydroxyurea was initiated in 21, patient
with T-cell mediated HES received CHOP regimen and one patient with
CEL in accelerated phase was given induction therapy (HAR-hydrox-
yurea, adriamycin, ara-c). Majority of pts with HES and CIE responded
prompt to low dose of prednisone (10-20 mg/day), but eosinophilia
recurred shortly after prednisone tapering or discontinuation. Eight
patients due to resistance to prior therapy were administered imatinib
at initial dose of 100 mg daily. A complete remission was documented
in 3/8 (87 %), Two out of three, who achieved complete hematologic
remission in a median time of 14 days (range 13-65), were FIP1L1-
PDGFRA positive at diagnosis. One out of two FIP positive patients
achieved molecular remission at six months. All these three patients
attempted to discontinue imatinib, but relapsed promptly. Imatinib was
resumed at 100 mg daily with rapid eosinophilia resolution. Patient with
CEL underwent allogeneic bone marrow transplantation from his broth-
er and currently is disease-free. Patient with T-cell mediated HES was
performed autologous stem cell transplantation being in complete
molecular remission while eosinophilia persisted. One patient devel-
oped pure red cell aplasia during the disease course and it results from
the prior hydroxurea treatment. Current status of pts included to the
study is following: complete remission in 17 pts, partial response 4 pts,
non-responders- 10 pts, 1 death due to cardiac insufficiency. Conclusions.
Our study showed that majority of pts with CHS has a benign disease
course and steroids are sufficient to control the eosinophil count. We
confirmed the high efficacy of low dose of imatinib in patients carrying
the FIP1L1-PDGFRA mutation. Discontinuation both steroids and ima-
tinib was followed by rapid eosinophilia recurrence.
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APPLICATION OF PRV-1 MRNA EXPRESSION LEVEL AND JAK2V617F MUTATION FOR
DIFFERENTIAL DIAGNOSTICS BETWEEN POLYCYTHEMIA VERA AND SECONDARY
ERYTHROCYTOSIS. INFLUENCE OF INTERFERON THERAPY ON PRV-1 EXPRESSION

V.V. Tutaeva, M.A. Sokolova, N.V. Tsvetaeva, E.A. Semenova, V.L.
Ivanova, T.I. Kolosheinova, A.V. Misurin, N.D. Khoroshko

Hematology Research Centre RAMS, MOSCOW, Russian Federation

Background. Polycytemia vera (PV) is a clonal myeloproliferative dis-
order (MPD) lacking specific biological markers. Recent discovery of
PRV-1 mRNA overexpression and Jak2V617F mutation in the majority
of patients with PV can facilitate differential diagnosis between PV and
non malignant disease - Secondary Erythrocytosis (SE). Furthermore,
recently established influence of interferon (IFN) therapy on PRV-1 over-
expression might reflect treatment efficiency. Aims. Confirm PRV-1
mRNA overxpression and Jak2 mutation in the group of patients diag-
nosed with PV and absence of these markers in the group of patients
diagnosed with SE. Investigate influence of Interferon therapy on PRV-
1 expression levels in patients with PV. Methods. We studied 46 patients
(22 M/24 F) diagnosed with polycythemia vera based on PVSG criteria.
For 39 patients diagnosis was confirmed by histological studies. Aver-
age patient age was 54 years, average time from diagnosis was 6.8 years.
At the time of study out of 46 patients 9 were naive and did not receive
cytostatic treatment, 25 were pretreated with Hydroxyurea (HU) and 12
were pretreated with IEN. PRV-1 expression level was determined twice
for 7 patients continuously receiving 3 millions ME daily 8 month after
first analysis. Also we studied 14 patients with secondary erythrocyto-
sis. Total duration of Interferon treatment for these patients was 23
month. Control group includes fifteen normal donors. PRV- 1 expression
level was determined by reverse transcription and quantitative PCR
(ICyclerIQ, BioRad). Normalization to B2 microglobulin expression lev-
el was used for comparison between different samples. Jak2V617F muta-
tion was determined by sequencing. Results. In the control group PRV-1
expression level was 1.17x10* -7.17x10°. PRV-1 mRNA overexpression
was observed in 8 out of 9 naive patients without cytostatic treatment,
in 21 out of 25 patients pretreated with HU and in 8 out of 12 patients



pretreated with IFN. Overall we found PRV-1 overexpression in 37 out
of 46 patients in the study (80%). We did not find PRV-1 overexpression
in patients diagnosed with SE (Figure, left panel). Sequencing for deter-
mination of Jak -2 mutations was performed for 22 patients diagnosed
with PV. From this group 5 were naive, 9 pretreated HU, 7 pretreated
with IEN. Also 6 patients with SE and 3 healthy donors were examined.
Mutation was found in all patients with PV and was not found in patients
with SE and healthy donors. After 8 month of prolonging treatment
with IEN PRV-1 overexpression level was decreased strongly (v=0.04) in
all 7 examined patients (Figure, right panel). Six patients from this group
archived remission at the time of second analysis. Criteria’s of remission
were reduction of platelet level down to 400-600x10°/L, leukocytes to 10-
12x10°/L, and erythrocytes to 6x10/L.

Conclusions. We show high sensitivity specificity and utility of PRV-1
expression level and especially Jak2V617F mutation for differential diag-
nosis between PV and SE. Decrease of prv-1 expression levels in the
group of patients receiving Interferon might be designated in the future
as a molecular marker of treatment efficiency.
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INFLUENCE OF LONG TERM HYDROXYUREA TREATMENT ON PRV-1 EXPRESSION LEVEL
IN POLYCYTHEMIA VERA PATIENTS

V.V. Tutaeva, M.A. Sokolova, N.V. Tsvetaeva, E.A. Semenova, V.L.
Ivanova, T.I. Kolosheinova, A.V. Misurin, N.D. Khoroshko

Hematology Research Centre RAMS, MOSCOW, Russian Federation

Background. Discovery of PRV-1 mRNA overexpression in patients
with PV promises appearance of a specific marker for this disorder. Gene
overexpression was found in 90% of naive and treated patients. Further
investigations revealed influence of therapy (for example Interferon treat-
ment) on the PRV-1 expression level. However, instead of Interferon
treatment, patients often receive Hydroxyurea (HU) as a primary treat-
ment (first line treatment). Aims. Our goal was to investigate influence of
long term HU treatment on PRV-1 expression level in the granulocytes
of PV patients. Methods. We studied 25 patients diagnosed with poly-
cythemia vera based on PVSG criteria. For 23 patients diagnosis was
confirmed by histological studies. Average patient age was 58.8 years,
average time from diagnosis was 7.8 years and duration of HU treatment
was 3.7 years. Six patients achieved remission. Criteria’s of remission
were reduction of platelet level down to 400-600x10°/L, leukocytes to 10-
12x10°/L, and erythrocytes to 6x10”/L. PRV-1 expression level was deter-
mined twice for 10 patients continuously receiving 1 g HU daily 8 month
after first analysis. Control group includes fifteen normal donors. PRV- 1
expression level was determined by reverse transcription and quantita-
tive PCR (ICycler 1Q, BioRad). Normalization to f2 microglobulin
expression level was used for comparison between different samples.
Results.In the control group PRV-1 expression level was 1.17x10*+
7.17x10°. We found PRV-1 mRNA hyperexpression in 21 of 25 (84%)
patients (left panel of the figure). Alterations of PRV-1 expression for 10
patients in response to 8 month of HU therapy are shown in the right

anel of the figure. We did not find any significant difference in changes
of PRV-1 expression in response to therapy (#=0.07). In three patients
with relatively low PRV-1 expression level before treatment PRV-1
expression was increased after treatment while in seven patients expres-
sion levels was decreased after treatment. Conclusions. We conclude that
HU treatment does not normalize expression levels of PRV-1. Although
not normalized, PRV-1 does decrease in the majority of patients; how-
ever this decrease is much slower than what is seen with Interferon ther-
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apy. Moreover, even for patients treated with HU for more than three
years, PRV-1 expression remains high. Furthermore, elevated PRV-1
mRNA correlates with a low incidence of remission in the group of
patients treated with HU.
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V617F JAK2 MUTATION IN CHILDREN WITH ESSENTIAL THROMBOCYTHEMIA (ET)
M.L. Randi, M.C. Putti, M. Scapin, E. Pacquola, E Fabris
University of Padua, PADOVA, Italy

Background. The diagnosis of ET is usually made by excluding other
primitive myeloproliferative disorders (MPD) and reactive thrombocy-
tosis, since no specific biological marker is available. Recently, a somat-
ic mutation V617F of janus kinasis 2 (Jak2) has been found in virtually
all adults patients affected by polycythemia vera and in about 35-50%
of ET patients. On the other hand no informations are available about
the occurrence of Jak2 mutation in the rare cases of ET in children.
Aim.To evaluate the occurrence of V617F Jak2 in pediatric ET. Methods.
We searched V617F Jak2 mutation with sequencing test and allele-spe-
cific PCR, in 20 children (15 females and 5 males, median follow up 7.5
years) diagnosed to be affected by ET in agreement with the PVSG crite-
ria and they were compared to 47 consecutive adult ET (36 females and
11 males, median follow-up 9.2 years) younger than 65. The comparison
between categorical variables was performed by chi-square statistic test
with Yates variable and p-value <0.05 were considered statistically sig-
nificant. Results. Heterozigous V617F Jak2 was found in 4 children and 28
adults. The correlation between mutated Jak2 and thrombotic complica-
tions occurring both at diagnosis or during follow-up is summarized in
the following Table: The occurrence of V617F Jak2 resulted significantly
less frequent in children than in adults (=0.0069) while the results on our
adult patients are strongly consistent with the data reported in other
papers. Conclusions. Recently, a link between age and VO17F Jak2 muta-
tion incidence has been surmised, possibly related to the influence of age
on genetic instability. At present we cannot exclude that our children
with ET will develop V617F Jak mutation. However, on the basis of the
present data, we conclude that in ET, V617F Jak2 mutation is less frequent
in children than in adults. The V617F Jak2 mutation is common both in
pediatric and adult ET patients presenting with unusual thrombosis,
namely sovra-hepatic, portal and cerebral veins thrombosis.
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PREVIOUS HISTORY OF THROMBOTIC COMPLICATION IS THE MAIN RISK FACTOR THAT
INCREASES THE INCIDENCE OF THROMBOTIC EVENTS IN ESSENTIAL THROMBO-
CYTHEMIA PATIENTS

E Radaelli,' M. Colombi,* V.R. Zilioli,? S. Bramanti,* A. Iurlo,” A. Zanel-
la®

'Ospedale Maggiore Policlinico, Mangiagal, MILANO, Italy; *Ospedale Mag-
giore Policlinico, MILANO, Italy

Background and Aims. Thrombotic and hemorrhagic complications are
the main causes of morbidity in essential thrombocythemia (ET). We
investigated the clinical and laboratory characteristics associated with
the occurrence of these events, with the aim of identifying subgroups
of patients who could benefit from antiaggregant and/or cytoreductive
therapy. Methods. 306 consecutive ET patients followed between Janu-
ary 1979 and December 2002 (median age 58 years, male/female ratio
0.55, median follow-up 96 months) were included in this study. In order
to identify the possible predictive factors of thrombotic risk, the follow-
ing variables were considered: age, gender, platelet count at diagnosis
and at the time of thrombotic event, previous history of thrombotic
and/or hemorrhagic complications, disease duration and cardiovascular
risk factors (arterial hypertension, hypercholesterolemia, diabetes, smok-
ing, obesity and a familial history of thrombosis). Results. 46 patients
(15%) experienced major thrombotic complications during the course of
disease. Major thrombotic complications included stroke, transient
ischemic attack, myocardial infarction, angina pectoris, peripheral arte-
rial thrombosis, retinal artery occlusion, deep venous thrombosis and
pulmonary embolism. Age, gender, platelet count at diagnosis and at the
time of thrombotic event, and disease duration did not appear in our
series to significantly increase the incidence of thrombotic complica-
tions. These events occurred in 26/64 (40.6%) patients with a previous
history of thrombosis and in 20/242 (8.3%) without a previous history
of thrombosis (p<0.0001 Fisher’s exact test, odd ratio 7.6). When patients
with no previous history of thrombosis were stratified according to the
number of cardiovascular risk factors (none vs one vs more than one) we
observed a significant correlation with the occurrence of thrombotic
events (p<0.05). 31 patients (10%) experienced major hemorrhagic com-
plications, mainly gastrointestinal tract bleeding; three of them had a
positive and 28 a negative history of hemorrhagic events (y=0.052).
Major bleeding was defined as an event that threatened life or organ
function, or required a transfusion of red blood cells. Conclusions. This
study was based on a large cohort of patients followed for many years
at a single institution and confirmed that a previous history of throm-
bosis is the main risk factor for developing further thrombotic events
during the follow up. Age and platelet count, generally accepted as very
important risk factors for thrombosis, did not appear in our series asso-
ciated with an increased risk for thrombosis. Asymptomatic patients
with a negative history of thrombosis and without any cardiovascular
risk factors can be considered at Jow risk and therefore should not be con-
sidered for treatment - regardless of platelet count, age, sex and the dis-
ease duration. For patients with a negative history of thrombosis, but
with one or more cardiovascular risk factors, it is essential to correct
them and further evaluate the opportuneness of an antiaggregant and/or
cytoreductive therapy.
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RATIONALE AND DESIGN OF A DOUBLE-BLIND, PLACEBO-CONTROLLED TRIALTO

EVALUATE THE CORTICOSTEROID-SPARING EFFECTS OF ANTI-IL5 MONOCLONAL
ANTIBODY (MEPOLIZUMAB) IN SUBJECTS WITH HYPEREOSINOPHILIC SYNDROME

X. Parkin," M. Rothenberg,* E Roufosse,® A. Klion,']. Denburg,’
J. Murray,’L. Rosenwasser,’ L. Schwartz,°P. Weller’, K. Leiferman,"
A. Haig,' G. Gleich"

'GlaxoSmithKline, MIDDLESEX, United Kingdom; *Children’s Hosp Med
Cir, U of Cincinnati, CINCINNATI OH, USA; *Hépital Erasme ULB, BRUS-
SELS, Belgium, ‘Lab of Parasitic Diseases, NIH, BETHESDA MD, USA,
*McMaster University, HAMILTON, ONTARIO, Canada, *Vanderbilt Uniy.
Dept of Medicine, NASHVILLE TN, USA, "Allergy-Imm. Div. Children’s Mer-
¢y Hosp., KANSAS CITY MO, USA, *Virginia Commonwealth University,
RICHMOND VA, USA, ‘Beth Isreal Deaconess Med Ctr, Harvard U,
BOSTON MA, USA, “University of Utah, SALT LAKE CITY UT, USA, "U
of Utah School of Medicine, SALT LAKE CITY UT, USA

Background. Hypereosinophilic syndrome (HES) comprises a group of
rare hematological disorders characterized by sustained eosinophil over-
production. Clinical manifestations result from damage to multiple
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organs associated with local release of toxic granule products by infil-
trating eosinophils. Management is currently based on chronic corticos-
teroid, interferon-a, and/or cytotoxic therapies, each of which is asso-
ciated with significant toxicity and tolerability issues. Mepolizumab is
a humanized anti-IL-5 monoclonal antibody that blocks the actions of
IL-5, the major hematopoietin responsible for eosinophil production,
differentiation, and survival. Preliminary data from a small number of
patients with HES, asthma, and atopic dermatitis indicated that treat-
ment with intravenous mepolizumab was associated with reduced
blood eosinophils and was well-tolerated. Due to the variability in clin-
ical presentation and lack of validated disease indices for HES, clinical
parameters alone may not provide a sensitive and precise measure of
drug efficacy. However, the ability of a treatment to enable corticos-
teroid sparing would provide clinically meaningful evidence of efficacy.
Here we describe the design and conduct of a trial currently underway
to evaluate the steroid-sparing effects of mepolizumab treatment in
patients with HES. Aims. The primary objective of this ongoing study is
to assess the effect of mepolizumab versus placebo on reducing corti-
costeroid requirements in patients with HES requiring 20-60 mg/day of
prednisone to maintain eosinophils at <1500cells/pL. The primary end-
point is the proportion of subjects requiring 210 mg/day prednisone for
at least 8 consecutive weeks during the 32 week treatment period. Veth-
ods. This multicentre (30 sites worldwide), randomized, double-blind,
placebo-controlled, parallel-group study recruited patients 18’85 years of
age with HES (blood eosinophil count >1500/pL for 26 months with evi-
dence of organ involvement or dysfunction related to eosinophilia, with-
out any other cause of eosinophilia), who were steroid-responsive and
tested negative for the FIP1L1-PDGFRa gene rearrangement. Eligible
patients were stabilized on prednisone monotherapy (20-60 mg/day)
over a 6-week run-in period and then randomized 1:1 to receive intra-
venous mepolizumab 750 mg or saline (placebo) every 4 weeks. Pred-
nisone was tapered at weekly intervals following the first infusion
according to a pre-specified algorithm. HES-related end-organ involve-
ment was monitored using cutaneous assessments, echocardiograms,
computed tomography scans of the lung, abdomen and maxillary sinus,
pulmonary function tests, and esophagogastroduodenoscopy. Patients’
perceptions of HES symptom bother, health status, and limitations of
daily living were determined using quality of life questionnaires. Blood
samples were collected to characterize mepolizumab pharmacokinetics.
Subjects completing the trial, or who withdraw due to lack of efficacy,
could enter an open-label extension study to evaluate the long-term
safety, efficacy and optimal dosing frequency of intravenous
mepolizumab. Results. This trial, initiated in March 2004, was fully
enrolled by May 2005 with 85 patients started on study medication.
Summary/Conclusions. This ongoing study is the largest trial to be con-
ducted to date in patients with HES, and the only placebo-controlled tri-
al in this population. Results from this study will provide clinically
important information on the treatment of HES with mepolizumab, and
enable better understanding of this rare condition.
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FIP1L1-PDGFRA+ HYPEREOSINOPHILIA: HOW MANY DISEASES ?
EC. Lambert,' L. De Leval,® C. Herens,® A. Chariot,*V. Bours®

"University of Liege, LIGE, Belgium, *Surgical Pathology, LIGE, Belgium,
*Human Genetics, LIGE, Belgium, *Clinical Chemistry, LIGE, Belgium

Background. The Hypereosinophilic Syndrome (HES) has remained
for a long time a problematic diagnosis. WHO criteria relies on identifi-
cation of rare signs of clonality which allow differential diagnosis
between chronic eosinophilic leukaemia (CEL) and true idiopathic states
(HES). Recently, a new mechanism of mutation was described: a cryp-
tic interstitial microdeletion at chromosome band 4q12 generating a
FIP1L1-PDGFRA (F/P) fusion gene (FG). According to the WHO guide-
lines, this clonal abnormality has been proposed as a new surrogate
marker for CEL. Subsequently, the F/P FG was reported in patients with
hypereosinophilia and atypical bone marrow (BM) mast cells (MC), sug-
gesting an new hypothetical systemic mast cell disorder with hypere-
osinophilia subgroup (F/P+ SMCD-eos). Unfortunately, these SMCD-eos
diagnoses were mainly based on histologic criteria (i.e., the major and
the first minor WHO criteria) which are essentially subjective. The
leukemic stem cell where the F/P deletion arises as well as the specifici-
ty of the loosely aggregates of tryptase positive mast cells in CEL remain
to be identified before the relationship between these two clinical enti-
ties could be deciphered. In this regard, WHO rules for CEL and SMCD-
eos differential diagnosis may deserve to be updated. Aims. We stressed
out the potential subjective bias in WHO criteria interpretation and ques-
tioned the relationship between FIP1L1-PDGFRA+ CEL and SMCD-eos.



Specificity of tryptase expression in the context of hypereosinophilic
diseases was assessed at the protein and mRNA level.

Table 1. Clinical, cytogenetics and molecular characteristics of the patients.

Cases Patient # 1 Patient # 2 Patient # 3 Patient # 4
Age (year)/sez 39M 3/M /M 40/M
Dominant symptoms Thoracic and back pain Lab discovery ~ Cough, weight loss, asthenia Cough, dyspnes,

weight, loss pruritus

Splenomegaly No No Yes Yes
Cardiac involvement Mitral valve disease No No No
Other organ involvement Pulmonary No No No
Therapy before imatinib mesylate Steroids Steraids NO Steroids, HU, IFNo
Serum Vit B12 (pg/mL) > 2000 841 >2000 >2000
Serum IgE (Ul/mL) 141 479 2 NA.
Serum tryptase 10,2 95 749 N.D.
Hgb, g/dL 115 10,4 10,1 12,6*
WBCX10°/L 158 127 58,1 27,3*
ANC, x10¢/L 181 758 24,40 352*
AEC x10°/L 89 24 273 19,1*
REC (%) 59 39 47 70*
Platelet x10°/L 194 314 2P 116*
BM blastosis (%) <5 2 <5 1,1%*
BM eosinophils (%) 40 19 38 b+
Myelofibrosis® - N.D. +H N.D.
BM tryptase +MCs (IHC) + N.D. +H N.D.
Muttifocal dense infiltrates$ - N.D. - N.D.
> 25% of MCs are spindie-shaped - N.D. - N.D.
CD117+ and CD2+ or CD25+ BM MC N.D. ND. CD 117+; CD2-; CD25- ND.
Karyotype 46.XY (23) 46,XY (21) 46,XX (42) 146, Xy (42)
TCRy gene rearrangement (PCR) Oligoclonal Oligoclonal Polyclonal N.D.
BCR-ABL fusion gene transcript (RT-PCR) - - -
FIP1L1-PDGFRA FIP1LL 13- FIPILL e 11- FIP1LL e 16- FIPILL e 13-
fusion gene (RT-PCR) PDGFRA € 12 PDGFRA e 12 PDGFRA e 12 PDGFRA e 12
CHIC 2 deletion/ISH (% abnormal nuclei) 70 2 76 0
Asp 816Val c-kit mutation - - - -
JAK2VB1TF wt wt wt wt

M: male; F: female; HU hydroxyurea; IFNc: interferon alpha; BM: bone marrow; AEC: absolute cosmopol count ; REC: relative eosinoph count;
MC mast cells; -: absent; ++: present; +++: marked; NA: not available; ND:not done; PCR polymerase chain reaction; RT: reverse transcription;
I: intron; e: exon; wt: wild type.

*Collected after administration of steroids and HU and ** after IFNo.

°Foot staining or hemotoxylin-easyn coloration

$Must cells infiltrates ar rated as multifocal and dense (+) wen Z 15 aggregate cells ar present in multiple areas of the BM trephine biopsy

Methods. We described four patients initially diagnoses with HES
according to the WHO guidelines, draw special attention to the disease
clinico-biological characteristics and highlighted the WHO guidelines
ambiguities. Tryptase expression was further assessed at the protein
(UniCAP Tryptase immunoassay) and RNA levels (quantitative RT-PCR).
Results. The F/P fusion gene was identified by FISH and RT-PCR in all our
HES patients and, according to the WHO classification, a FIP1L1-
PDGFRA+ CEL diagnosis could be made. However SMCD diagnosis
criteria could not be ruled out without any ambiguity. Serum tryptase
level was elevated in one case. Bone marrow trephine biopsies available
for two cases were subjected to tryptase IHC. Whereas a diffuse inter-
stitial infiltrate of loosely scattered tryptase positive MC was observed,
there were no multifocal and dense (i.e., 15 or more mast cells in agre-
gates) infiltrates. Specificity of tryptase (TPSB2) messenger RNA quan-
tification was evaluated in control cases with hypereosinophilic diseases
and in our patients. TPSB2 expression was detected in mastocytosis and
E/P+ CEL but, miss underscoring its specificity, also in F/P- CEL and oth-
er pathologies with primary or reactive hypereosinophilia (HE). Conclu-
sions. Our results confirm that molecular tools are mandatory for accu-
rate F/P+ HE differential diagnosis, treatment option and follow-up. Pos-
itive tryptase IHC seems to be insufficient to advocate for F/P+ SMCD-
eos diagnosis according to the WHO criteria for SMCD diagnosis. More-
over tryptase mRNA expression is not restricted to SM but could also be
observed in reactive states as well as with CEL. Additional investigations
are required to define the exact origin of the disease, better demonstrate
F/P+ mast cells involvement as well as to introduce a WHO hypere-
osinophilic’s syndrome criteria diagnosis update.
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VEGF SERUM LEVELS AND VEGF BONE MARROW IMMUNOHISTOCHEMICAL
EXPRESSION IN CHRONIC MYELOPROLIFERATIVE DISORDERS

K. Panteli, M. Bai, N. Zagorianakou, L. Bourantas, E. Hatzimichael, K.
Bourantas

University of loannina, IODANNINA, Greece

Background. Angiogenesis plays a significant role in the pathogenesis
and progression of chronic myeloproliferative diseases (cMPD). Vascu-
lar endothelial growth factor (VEGEF), the most potent direct-acting angio-
genic factor known, has been identified as a major cytokine underling
pathological angiogenesis and hematopoiesis. Aims. To evaluate VEGE
serum levels and VEGF bone marrow immunohistochemical expression
in cMPD patients. To further analyze for possible correlations, between
VEGF serum levels and other histopathological parameters, including
VEGF immunohistochemical expression and bone marrow microvessel
density (MVD). Methods. We evaluated serum levels of vascular endothe-
lial growth factor (VEGE) in 73 patients with ¢cMPD (25 patients with
myelofibrosis with myeloid metaplasia (MMM), 40 with essential
thrombocythaemia (ET) and 8 with polycythaemia vera (PV). Twenty
seven healthy subjects’ age and sex matched to the patient cohort were
also included in the study. Moreover, immunohistochemical expression
in bone marrow specimens in 25 MMM and 36 ET patients was stud-
ied. Results. We found that serum VEGEF levels were significantly
increased in cMPD patients comparing to controls (all p values were
<0.012). Interestingly, bone marrow VEGF immunohistochemical
expression was not increased in patients compared with controls. A high
level of VEGF protein was detected in erythroid cells in patients and
controls. By contrast myelocytes and megakaryocytes exhibited a vari-
able expression of VEGF protein only in patients. Osteoblasts, osteo-
clasts and fibroblasts also were labeled by the anti-VEGF antibody in
MMM patients. Serum VEGF levels were correlated with the percentage
of bone marrow VEGF positive cells in all patients (r=0.53 p=0.001), as
well as in MMM and ET separately compared with control group (r=0.68
p=0.001 and r=0.58 p=0.001 respectively). Serum VEGF levels were also
correlated with MVD in all patients and in MMM patients separately
(r=0.4 p=0.0013 and r=0.58 p=0.007 respectively). Bone marrow VEGF
expression was not correlated with MVD. Conclusions. These data sug-
gest a model during the course of cMPD, in which amplified secretion
of VEGF from bone marrow cells and not increased numbers of VEGF
secreting cells, produce increased levels of VEGF contributing to the dis-

ease phenotype. Anti-VEGF therapies may have a role in cMPD.
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ARRAY COMPARATIVE GENOMIC HYBRIDIZATION REVEALS AN ABSENCE OF RECURRENT
GENOMIC COPY NUMBER CHANGES IN ESSENTIAL THROMBOCYTHEMIA

B. Espinet,' E. Puigdecanet,' L. Florensa,' E. Gonzélez,> M. Salido,"'
B. Bellosillo,' M.E. Pérez-Vila,' C. Pedro,' L. Sumoy,” C. Besses,’
S. Serrano,' E Solé!

'Hospital del Mat, BARCELONA, Spain; *Centre de Regulacio Genmica,
BARCELONA, Spain

Background. Essential thrombocythemia (ET) is a chronic myeloprolif-
erative disorder characterized by an hyperplasia of the megakaryocytic
cells in bone marrow resulting in a persistent increase of the platelet
number in peripheral blood. Only about 5% of ET patients show chro-
mosomally abnormal clones by conventional cytogenetics (CC), and
about 15% of cases present chromosomal aberrations when FISH probes
such as centromeric probes for chromosomes 8 and 9, and locus specif-
ic probes for 13q14 and 20q12 regions are applied. Thinking on the pos-
sibility of the existence of small DNA gains or loses not detected by the
previously applied cytogenetic techniques, due to their low resolution
(10 Mb for CC) or due to the restriction of the analyzed regions (only
four regions of all the genome analyzed by FISH), array comparative
genomic hybridization (aCGH) appeared to be a potentially useful new
technology. Aims. The aim of the present study was to perform aCGH
in order to identify at high resolution regions of DNA copy number
changes associated to ET. Patients and Methods. Twenty cases diagnosed
of ET according to the PVSG criteria (1997) and who had never received
cytolytic treatment were studied. Conventional cytogenetics was per-
formed in 17 cases, and 13 of them showed a normal karyotype while
in 4 cases no metaphases were available. In five cases, FISH with BAC
probes for the PRV-1, TPO and c-MPL genes was done, but no genetic
abnormalities were detected. Genomic DNA was extracted from fresh
frozen granulocytes, and pools of karyotypically normal males and
fernales DNAs were used as controls. Forward and reverse hybridiza-
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tions were performed in test and control samples using the Spectral Chip
2600TM (Spectral Genomics), an array consisting on 2,621 BAC clones
at an average of 1-2 Mbp resolution, according the manufacturer’s spec-
ifications. Fluorescent images were obtained using an Agilent G2565BA
scanner and quantified using GenePix 6.0 software (Axon, Molecular
Devices) using the irregular feature finding option. Extracted raw data
was filtered and normalized using Bacanal (Lozano et al., unpublished),
an in house web server implementation of the Limma package devel-
oped within the Bioconductor project in the R statistical programming
environment. Results. Among the 20 analyzed patients, in two cases a
genomic copy number change was detected. Case 2 showed a gain of
3p24-p24.3 (RP11-245E5, RP11-208G16) and case 6 presented a gain of
8p23.2 (RP11-121F7, RP11-11P7), a region that encodes the CSMD1
gene. In addition, two patients (cases 11 and 12) showed variation copy
number polymorphisms in 16p11.1-p11.2 (RP11-488120, variation 0196
and RP11-80F22, variation 0197) and in 2¢37.3 (RP5-1011017, variation
0032 where FL]J40712 and FLJ41327 are located and CTB-172113), respec-
tively. The gains and losses detected in these patients were not detect-
ed in the remaining patients. Comments. Array CGH reveals an absence
of recurrent genomic copy number changes in essential thrombo-
cythemia. FISH studies with the affected BAC clones will be performed
to confirm these Results. Acknowledgments. Grants FIS P1030345, C03/07
and C03/10 from the Spanish Ministry of Health.
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THE INCIDENCE OF DEL20Q12 BY INTERPHASE FLUORESCENCE IN SITU HYBRIDIZA-
TION (I-FISH) IN PATIENTS WITH CHRONIC MYELOPROLIFERATIVE DISORDERS

L. Pantelidou,' I. Bazdiara,' G. Trypsianis,' D. Margaritis,'
G. Xanthopoulidis,' A. Anastasiadis,' M. Baka,' V. Kaloutsi,’
G. Bourikas,' C. Tsatalas'

'Democritus University of Thrace, ALEXANDROUPOLIS, Greece; *Aristotle
University of Thessaloniki, THESSALONIKI, Greece

Backgroud. Chronic Myeloproliferative Disorders (CMPD), including
Polycythemia Vera (PV), Essential Thrombocythemia (ET), Idiopathic
Myelofibrosis (IMF) and Unclassified CMPD, are acquired diseases of
the hematopoietic stem cell, characterized by clonal proliferation of one
or more cell lineages. Chromosomal abnormalities have been reported
in less than 20% of CMPD patients at the time of diagnosis and in high-
er frequencies during the course of the disease.

Aim. The aim of the present study was to determine by I-FISH the
incidence of 20q12 deletion (del20q12) (D20S108) in bone marrow sam-
ples from CMPD patients either at diagnosis or during the course of the
disease and to assess its clinical utility.

Patients and Methods. Eighty four samples from 38 men and 40 women
with median age 63 (range 17-84) years were studied using I-FISH, uti-
lizing a locus specific probe for 20q12 (D20S108). 38 patients were diag-
nosed with ET, 34 with PV, 3 with IMF and 3 with unclassified CMPD.
Bone marrow samples from 12 healthy volunteers were used as assay
validation controls. 31 samples were studied at diagnosis, whereas 53
during the course of the disease. The median duration of the disease at
the time of analysis was 51 (range 1-192) months. Most of the patients
(40/53) were treated with hydroxyurea either alone or in combination
with aspirin, interferon or anagrelide for a median period of 55 (range
2-217) months. Results. The del20q12 was detected in 19 out of 84 sam-
ples (23%). The chromosomal aberration was revealed in 7/34 (21%) PV
patients, in 9/38 (24%) ET patients and in 2/3 (67 %) Unclassified CMPD.
Sequential I-FISH studies were performed in six patients. In one PV
patient, although the initial study was normal, the del20q12 was devel-
oped after a period of 21 months. The del20q12 was significantly asso-
ciated with treatment failure (»=0.012) and inferior outcome of the dis-
ease. The five years survival without disease progression (myelofibro-
sis, secondary leukemia or myelodysplastic syndromes and death) was
62+15 months vs 89+5 months in patients with or without del20q12
respectively. Thus, patients with del20q12 were associated with signif-
icant increased odds of having disease progression (OR=3.1, 95%
CI=1.1-9.0, p=0.037). Nevertheless, there was no correlation between
the presence of del20q12 and age, sex, therapy duration as well as the
interval between the presentation of the disease and I-FISH analysis.
Conclusion. Our experience, in concordance with other studies, showed
that the del20q12 can be revealed by I-FISH in approximately 20% of
CMPD patients. Poor prognosis and treatment failure were statistically
associated with the del20q12. Larger and prospective series are needed
to ascertain the possible clinical implications of del20q12 in CMPD
patients.
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ABNORMAL EXPRESSION OF THE WAP FAMILY SLPI GENE IN PATIENTS WITH CHRONIC
MYELOPROLIFERATIVE DISORDERS

E. Antonioli, A. Pancrazzi, P. Guglielmelli, C. Bogani, A. Bosi,
A.M. Vannucchi

Az Ospedaliero-Universitaria Careggi, FLORENCE, Italy

Background. Abnormal expression of several protease inhibitors has
been demonstrated to occur in granulocytes from patients with poly-
cythemia vera (PV) using gene expression profiling (Pellagatti ez al. Can-
cer Res, 2003). Among these, SLPI, a member of the WAP (whey-acidic-
protein) family that has been involved in cell cycle, apoptosis regulation,
and the expression of a neoplastic phenotype in several solid tumors was
among mostly upregulated genes. Abnormalities of 20(q11;13), where
SLPI maps, have been reported in 10-25% of patients with idiopathic
myelofibrosis (IM). AIMS The aim of the study was to evaluate whether
abnormal expression of SLPI characterizes patients with MPD, and
whether it might help in distinguishing between the different clinical
entities. Methods. We studied 102 patients with MPD (23 PV, 58 ET, 21
IM) diagnosed according to WHO criteria, and 39 blood donors as
healthy controls. Expression levels of SLPT and PRV-1 were determined
by a quantitative TagMan RT-PCR using granulocyte RNA and GAPDH
as the housekeeping gene. In healthy blood donors the mean CT ratio
for SLPI was 7.09+1.21 (range, 5.23-9.03); SLPI was considered overex-
pressed when CT ratio was equal or lower than 4.67. Results. The mean
expression level of SLPI in the whole MPD population (4.3+1.8) was
significantly higher than in healthy subjects (p <0.0001). There was a
progressive increase in SLPI overexpression in patients with IM
(3,06+1.60) to PV (3,81+0.92; p=0.06) and to ET patients (4,98+1.85,
p<0.0001); levels in ET patients were also significantly lower than in PV
(»=0.005). By using the 4.67 cut-off, 66/102 patients had SLPI overexpres-
sion (65 %), accounting for 96% (22/283), 43% (25/58) and 90% (19/21)
of PV, ET and IM patients, respectively. The abnormal expression of
SLPI correlated with the JAK2 mutational status: SLPI ratio was
3.16+1.62 in homozygotes, 4.53+1.78 in heterozygotes and 4.36+1.83
in wild-type patients; the difference between homozygote and het-
erozygote patients was statistically significant (»=0.02). There was no
significant correlation between the overexpression of SLPI and that of
PRV-1. To evaluate whether SLPI expression was modulated by cytokine
exposure, as it has been shown for PRV1, we measured changes in SLPI
mRNA levels after in vitro granulocyte activation with different cytokines
such as G-CSF, IL8, IL3, IL11, IEN-y and TNEF-o.. There was no signifi-
cant modulation of SLPI unlike PRV1, that was induced by G-CSF expo-
sure. SLPI plasma levels were measured by an ELISA assay; the mean
plasma levels in MPD patients were significantly higher than in con-
trols (64 ng/mlL, range 48-86, and 39 ng/mL, range 29-51, respectively).
Conclusions. In this study we have identified abnormal expression of
SLPI gene as a novel molecular marker of MPD, that is also associated
with raised plasma protein levels; there was also a disease-specific pat-
tern of overexpression among IM, PV, and ET patients. The role of
abnormal expression of SLPI in disease pathogenesis remains to be estab-

lished.
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CONGENITAL ERYTHROCYTOSIS AND POLYCYTHEMIA VERA IN CHILDREN AND
ADOLESCENTS - AN ONLINE DATABASE FOR REGISTRATION OF PATIENTS AND
DATA COLLECTION

M.C. Bento,' H. Cario,’]. Vidan,® A. Villegas," M.L. Ribeiro®

'Centro Hospitalar Coimbra, COINMBRA, Portugal; *Childrens Hospital, UL,
Germany; *UHM, Centro Hospitalar Coimbra, COINMBRA, Portugal; *Grupo
Espaiiol de Eritropatologia, MADRID, Spain

Congenital erythrocytosis and Polycythemia Vera (PV) in children and
adolescents represent rare and heterogeneous clinical entities. The cur-
rent knowledge on the clinical presentation, laboratory investigation,
as well as on the evolution and treatment of these disorders is sparse.
Aim.In order to better characterize congenital primary and secondary
erythrocytosis and PV in young patients, we developed an online com-
puterized database for systematic registration of patients’ data. Materi-
al and Methods. Patients at any age with apparently congenital erythro-
cytosis and patients younger than 20 years with PV. Neonatal polyglob-
uly will not be included. Selected patients with acquired secondary ery-
throcytosis can be followed as observational patients and may be includ-
ed in the evaluation of particular aspects of the study. Diagnostic guide-
lines for apparently congenital erythrocytosis include the exclusion of
potential underlying cardiac, pulmonary and renal disorders; the assess-



ment of diagnostic parameters characterizing polycythemia vera, e.g.
the identification and allele specific examination of JAK2 mutation V617F
and PRV-1-mRNA quantification; the screening for hemoglobin variants
with high oxygen affinity and for familial 2,3-BPG deficiencies; the
molecular analysis of factors related to disorders of erythropoietin syn-
thesis (e.g. von-Hippel-Lindau gene mutations) and signaling (e.g. ery-
thropoietin-receptor mutations). The database is located on www.ery-
throcytosis.org and can be accessed by any physician after online regis-
tration. Patients’ identification is codified. Registration and data collec-
tion, after patient informed consent, include the clinical and family his-
tory, evolution, complications and treatment and the hematological, bio-
chemical and molecular biology studies. At any time data can be updat-
ed and follow-up information can be introduced. Patient’s family mem-
bers can be genealogically connected. Among other potentialities, the
database is prepared to generate statistical information, query based data
exports in standard formats and dynamical patients profiles ready for
checking the database for matches. Discussion involving registered doc-
tors is a simple procedure. Conclusion. This European online database
will be a powerful instrument to obtain systematic data on the clinical
presentation, on results of various diagnostic procedures and the clini-
cal evolution of patients with congenital primary and secondary ery-
throcytosis and of young patients with PV.
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ERYTHROCYTOSIS AND THROMBOCYTOSIS IN CHILDHOOD: THE EXPERIENCE OF A
SINGLE CENTRE

U. Ramenghi,' P. Quarello,' D. Renga," A. Doria,' S. Martino,’
L. Foglia,' L. Alba,' S. Carturan,’ P. Sterpone,* E D’Arajo,’ L. Garbarini,'
L. Farinasso'

"University of Totino, TORINO, Italy, *University of Torino, Clinical Science,
ORBASSANO, TO, Iialy

Background. Erythrocytosis (E) and thrombocytosis (T) in childhood are
mainly secondary forms and result from several causes. The diagnosis
of Polycythemia Vera (PV) and Essential Thrombocythemia (ET) can
often be difficult and currently relies on clinical and biological criteria
defined by WHO. Recently, an activating somatic point mutation of Jak2
has been described in the vast majority of patients with PV as well in sub-
sets of patients with ET. Presence of this mutation is highly correlated
with PRV-1 over-expression, another molecular marker of MPD. Aims.
The aims of this report is to describe the clinical, biological and molec-
ular features of 24 paediatric patients affected by E or T, focusing on pri-
mary forms. Methods. We conducted a retrospective study on all patients
affected by E or T (including criteria: Het> +2DS of the expected value
or platelet count > 1x10%/mmc) referred to our Centre between 1st Jan-
uary 2000 and 31st December 2005. Results. Thirteen patients with E
and eleven patients with T (M/F: 10/3 and 4/7; median age at diagnosis:
88 and 14 months, respectively) were investigated. 4/13 E resulted sec-
ondary to congenital heart disease, 1/13 secondary to persistent obstruc-
tive sleep apnea, 2/13 familiar forms and 6/13 primary erythrocythosis
(PE). Only 1 among 6 PE was diagnosed as PV according to the WHO
criteria; he showef thrombotic complications (a cerebral ischemia and
a splemc infarction) and is currently treated with oral anticoagulant ther-
apy, low-dose aspirin, hydroxyurea and regularly undergoes to phle-
botomy. Reactive thrombocytosis (RT) was diagnosed in 6 out 11 T,
associated with bacterial or viral infections (mean duration = 4,4 months)
while ET was diagnosed in 5 (mean duration = 45 months) according to
WHO criteria (see clinical features of PE and ET in Table 1).

As far as the maximum platelet count is concerned no significant dif-
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ference was found between ET and RT (mean = 1770+758 and
1510+391x10°/mmyc, respectively). On the contrary the duration of dis-
ease is significantly lower in RT (p<0,001). No thrombotic complica-
tions in T were documented; 3/6 RT and 5/5 ET treated with low-dose
aspirin even if no prothrombotic factors were identified; 3/5 ET received
also hydroxiurea, two of them received also anagrelide which was dis-
continued for important side effects. An isolated increase of PRV1 expres-
sion was observed in one PE and the presence of the missense mutation
(V617F) in Jak2 gene associated with PRV1 over-expression was only
found in the patient with PV. No molecular alterations were detected in
TE patients. In all patients t(9;22) was excluded. Cytogenetic analysis did
not show abnormalities. Discussion. PV and TE are extremely rare dis-
eases in childhood and therefore few paediatric data on incidence, clin-
ical significance and management are reported in literature. Regarding T,
the maximum level of platelet count does not allow to differentiate
between RT and TE while the platelet count normalization in few
months suggests a secondary form. Molecular markers, useful in distin-
guishing between MPD and secondary forms, are rare in our patients.
Collaborative studies are necessary to better define clinical features, diag-
nostic approach and therapeutic strategies.
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PREDICTIVE VALUE OF ALTERATIONS OF COAGULATION AND THE JAK2 MUTATION ON
THE RISK OF THROMBOSIS IN ESSENTIAL THROMBOCYTHEMIA
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MADRID, Spain

Background. Essential thrombocytemia (ET) is a heterogeneous disor-
der in which thromboembolism remains the major cause of morbidity
and mortality. Previous studies have shown high frequency of thrombo-
sis in patients with alterations associated to hipercoagulability or throm-
bophilia and more recently in patients with the JAK2 V617F mutation.
Aims.First objective of this study was to study the presence of alterations
of coagulation associated with risk of thrombosis in patients with ET and
the second aim was to analyze the incidence of JAK2 mutation in those
patients and its relation with haematological parameters and risk of
thrombosis. Methods. We have studied 58 patients previously diagnosed
of ET. Sex distribution was 25 males and 33 females. Age: ranged from
20 to 86 years (mean 59+15). Patients follow up was from six to 253
months (mean 89+54). In all patients, the presence of thrombophilia
alterations was studied. The studies included: APTT, won Willebrand
antigen, Protein C, Protein S, and Antithrombin III, lupic anticoagulant,
anticardiolipin antibodies, Protein C Activated Resistance (PCAR), Fac-
tor V Leiden, Prothrombin 20210A and MTHFR mutation. JAK2 muta-
tion was analyzed in 32 patients. The significance of this mutation was
investigated in relation with, haemoglobin, leukocytes and platelets lev-
els at diagnosis, and with the presentation of thrombosis. Statistical
analysis was performed with SPSS software. Results. To lers objective:
17 patients (29 %) develop thrombosis, 7 before diagnosis and 10 during
evolution. 59% of thrombosis were in patients older than 60 years, mean
age of thrombosis was 61 years old. 50% of patients with thrombosis
showed high expression of von Willebrand antigen factor, Results in
both groups of patients were (Mean+SE: 159_51 and 128_48) respec-
tively. FV Leiden, P20210A, MTHEFR mutations, low levels of protein C,
S and Antithrombin III, PCAR, and presence of antiphosfolipid antibod-
ies did not appear as independent risk factors. However, 83% of throm-
bosis happened in patients with one or two alterations in the study of
thrombophilia. To 2° objective: JAK2 mutation was present in 56% of
the ET patients. Patients with the mutation presented higher hematocrit
values (44+5 vs 40+3; p=0.04), higher white blood cell counts 8951 vs
7304; p=0.05) and higher mean number of platelets (908.000 and 685.000
respectively; p=0.01). JAK2 Mutation was present in 5 from 8 patients
with thrombosis and in 13 from 24 who do not develop thrombosis.
Conclusions. 1. Thrombosis risk in ET is increased in patients with alter-
ations of coagulation, however none of these alterations shows inde-

endent predictive value. 2. Results from our serie confirm the presence
of JAK2 mutation in more than 50% of ET patients and shows relation
of this mutation with hematocrit value and higher white cell and
platelets counts. 3. Relation of JAK2 and thrombosis cannot be estab-
lished at the present time out of prospective studies.
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MOLECULAR PROFILING USING ARRAY-CGH AND GENE EXPRESSION PROFILING
REVEALS NEW CANDIDATE GENES IN AML WITH NORMAL KARYOTYPE

EG. Ruicker,' L. Bullinger,” H.A. Kestler,> P. Lichter,” K. Déhner,” A.A.
Quirino,* H. Déhner®

"University of Ulm, ULM, Germany; 2Department of Internal Medicine III,
ULM, Germany; 3Division of Neuroinformatics, ULM, Germany; 4PO San
Gennaro, NAPLES, Italy; SDKFZ, Heidelberg, Germany

Clonal chromosome abnormalities represent one of the most impor-
tant prognostic factors in adult acute myeloid leukemia (AML), and cyto-
genetic data are used for risk-adapted treatment strategies. By conven-
tional cytogenetic analysis, approximately 50% of patients lack clonal
chromosome aberrations, and normal cytogenetics are associated with
an intermediate clinical outcome. This clinically heterogeneous group
seems to be in part characterized by molecular markers, such as MLL,
FLT3, CEBPA, and NPM1 mutations. In order to identify novel candidate
regions of genomic imbalances, we applied comparative genomic
hybridization to microarrays (array-CGH). Using this high-resolution
genome-wide screening approach, we analyzed 49 normal karyotype
AML cases characterized for the most common clinically relevant molec-
ular markers (MLL-PTD n=13, FLT3-ITD n=7, FLT3-ITD/NPM1+ n=4,
MLL-PTD/FLT3-ITD n=3, CEBPA+ n=12, CEBPA+/FLT3-ITD n=1; CEB-
PA+/NPM1+ n=1; no molecular markers n=8) with a microarray plat-
form consisting of 2799 different BAC or PAC clones. In addition to
known copy number polymorphisms in 5q11, 7q22, 7935, 1432, and
15q11, we were able to disclose copy number alterations (CNAs) in
terms of gains in 9p, 11q, 13q and losses in 3p, 9p, 11q, 12p, 13q, and
16p. In a subset of cases we profiled global gene expression and the cor-
relation of array-CGH findings with global gene expression profiles
allowed the identification of candidate genes, e.g., FOXP1 and RYBP in
3p13 and MLL and DDX6 in 11¢23. Furthermore, two-class supervised
analyses using the significance analysis of microarrays (SAM) method
identified for the MLL-PTD cases a gain of a single clone harbouring the
MLL gene underlying the power of array-CGH detecting small genom-
ic aberrations. While the significance of these findings, which were
already in part validated using fluorescence in-situ hybridization (FISH),
still remains to be determined, our preliminary results demonstrate the
power and reliablity of this microarray-based technique allowing
genome-wide screens of genomic imbalances. Furthermore, ongoing
correlation of high-resolution genomic profiling with global gene expres-
sion studies will help to disclose pathways underlying normal kary-
otype AML, thereby leading to new insights of leukemogenesis.
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CO-EXPRESSION OF CD34, MDR1 AND BCRP INDICATES A CLINICALLY RESISTANT
PHENOTYPE IN PATIENTS WITH ACUTE MYELOID LEUKEMIA OF OLDER AGE
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Vellenga’, G.J. Ossenkoppele,°B. Lowenberg,® P. Sonneveld®

'Erasmus MC-Sophia, ROTTERDAM, Netherlands; *Erasmus NC-Daniel,
ROTTERDAM, Netherlands; *Erasmus MC, ROTTERDAM, Netherlands;
“Wales School of Medicine, Cardiff Univ., WALES, United Kingdom; *Univ.
Hosp. Benjamin Franklin, BERLIN, Germany; °S Orsola-Malpighi Hosp.,
BOLOGNA, Italy; "Inselspital, BERN, Switzetland; *Univ. Hosp. Gasthuis-
berg, LEUVEN, Belgium; *Univ. Med. Center Groningen, GRONINGEN,
Netherlands; VU Medical Center, AMSTERDAM, Netherlands

Clinical resistance to chemotherapy in acute myeloid leukemia (AML)
is often associated with the expression of the multidrug resistance
(MDR) proteins P-glycoprotein (P-gp), encoded by the MDR1/ABCB1
gene, multidrug resistant-related protein (MRP1/ABCC1), the lung resist-
ance-related protein (LRP), or major vault protein (MVP), and the breast
cancer resistance protein (BCRP/ABCG?2). The clinical value of MDRI,
MRP1, LRP/MVP and BCRP mRNA expression was prospectively stud-
ied in 154 newly diagnosed AML patients aged 2 60 years, who were
treated in a randomized clinical trial. Expression of MDR1 and BCRP
showed a negative while MRP1 and LRP showed a positive correlation
with high white blood cell count (respectively p<0.05, p<0.001, p<0.001
and p<0.001). Higher BCRP mRNA was associated with secondary AML
(»<0.05). A strong correlation between MDR1 and BCRP mRNA expres-
sion was observed (p<0.001), while also MRP1 and LRP mRNA co-
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expression was found (p<0.001). High MDR1 but not MRP1, LRP or
BCRP mRNA expression was associated with a lower (CR) rate and
with worse event-free survival (EFS) and overall survival (OS),using uni-
variate analysis. Although CD34 expression overruled all other prog-
nostic factors, co-expression of MDR1 and BCRP identified a clinically
resistant subgroup of elderly AML patients with a low CR rate and poor
EFS and OS (p-values respectively: 0.01, 0.01 and 0.05).
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REPLICATIVE SENESCENCE INDUCTION IN GOOD-RISK ACUTE MYELOID LEUKEMIA

J.MJ.M. Zijlmans; S.J.]. Swiggers, H.B. Beverloo, B. Léwenberg,
ErasmusNC Rotterdam, ROTTERDAM, Netherlands

Immortal cell growth is considered the hallmark of tumor cells. In
contrast, normal cells have a limited proliferative capacity of 40-60 cell
divisions, also known as the Hayflick limit. The limited proliferative
capacity of normal cells relates to gradual shortening of telomeric DNA
as a consequence of the end-replication problem. Upon critical shorten-
ing of telomeric DNA, cells enter a non-replicative but viable state
referred to as replicative senescence. These replicative senescent cells
stain blue in a B-Galactosidase assay. Human fibroblast models have
shown that escape from senescence results from loss of p53 and Rb
function. Escape is associated with activation of a telomere maintenance
mechanism, mostly reactivation of telomerase. Telomerase elongates
telomeric DNA. High levels of telomerase, as observed in germ cells and
most tumor cells, allow for immortal cell growth. Recently, we demon-
strated relatively low levels of telomerase in AML patients with t(8;21)
or inv(16) (Swiggers et al.,, GCC 2006). Interestingly, levels of telomerase
in these AML samples were similar to levels of telomerase in normal
bone marrow progenitor cells. We hypothesized that these AML cells,
where telomerase is not reactivated to high levels, may not have inac-
tivated the senescence pathways that limit the proliferative capacity of
normal cells. This hypothesis was addressed by studying AML patient
samples with t(8;21), t(15;17) or inv(16) in vitro (long-term cell cultures
in presence of growth factors) and in vivo (following transplantation in
NOD-SCID mice and in patients at time of relapse) for cells with all
characteristics of replicative senescence, i.e., viable, non-proliferating,
blue-coloring in B-Gal assay, and critical short telomeres. AML cells with
all characteristics of replicative senescence were clearly observed in AML
samples with either t(8;21), t(15;17) or inv(16). Gradual telomere short-
ening was observed in these AML cells in vitro upon long-term culture,
in vivo following transplantation in NOD-SCID mice and in vivo in
patients at relapse, indicating that these AML cells do not have an ade-
quate telomere maintenance mechanism. We included in the study a
control group of AML that is characterized by telomerase reactivation
to high levels (complex karyotype group, n=8). Cells with characteris-
tics of replicative senescence were not induced iu vitro or in vivo in any
of the samples of this AML control group. We conclude that AML cells
with t(8;21), t(15;17) or inv(16) are characterized by intact pathways
that induce replicative senescence. Intact pathways that limit prolifera-
tive lifespan may be critical to the high cure rates following chemother-
apy treatment of patients with good-risk AML.
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PROGNOSTIC IMPACT OF FLOW CYTOMETRICALLY DETERMINED MINIMAL RESIDUAL
DISEASE IN PATIENTS WITH ACUTE MYELOID LEUKEMIA

W. Kern, D. Voskova, C. Schoch, S. Schnittger, T. Haferlach
MLL Munich Leukemia Laboratory, MUNICH, Germany

Background. Adaption of treatment in acute myeloid leukemia (AML)
is based on individual risk profiles. Significant prognostic information
may be provided by the level of minimal residual disease (MRD). Aims.
To assess the prognostic impact of flow cytometrically quantified MRD
levels in AML in a multivariate analysis. Methods. We applied multipa-
rameter flow cytometry (triple staining) to highly sensitively quantify
MRD in patients with AML. A total of 356 patients receiving standard-
ized intensive antileukemic treatment was analyzed at different check-
points: CP1 (up to day 28, n=156), CP2 (day 28-60, n=122), CP3 (day 61-
120, n=195), CP4 (day 121-365, n=172), and CP5 (after day 365, n=73).
Leukemic cells were identified by their individually defined leukemia-
associated aberrant immunophenotypes (LAIPs). MRD levels were cal-
culated as the logarithmic difference (LD) between LAIP-positive cells
at diagnosis and LAIP-positive cells at follow-up assessment. Resuls.
The median LD amounted to 2.18 (range, -0.14 to 4.20) at CP1, 2.31 (-
0.03 to 4.17) at CP2, 2.49 (0.11 to 4.17) at CP3, 2.58 (-0.28 to 4.28) at CP4,
and 2.87 (0.46 to 4.02) at CP5. A higher LD (continuous variable) was



related to a better event-free survival (EFS; CP1, p=0.0002; CP2,
»=0.00001; CP3, p=0.0002; CP4, »<0.00001; CP5, p=0.00007) and to a
better overall survival (OS; CP1, p=0.004; CP2, »=0.001; CP3, p=0.021;
CP4, p=0.00000). Other parameters related to EES and OS were age and
cytogenetics in the present series. The prognostic impact of MRD levels
on outcome was idenpendent of cytogenetics and age for EFS (CP2 to
CP5) and OS (CP2 and CP4). MRD was the most important prognostic
parameter at CP4 and CP5. Separation of patients into two groups,
respectively, by the median LD resulted in significant differences in EFS
atall CPs and in OS at CP1 to CP4. The largest difference was observed
at CP4: median EFS, 57.1 vs. 13.7 months, p<0.00001; 3-year-OS, 95%
vs. 65%, p=0.0003. Summary. A highly powerful and independent prog-
nostic parameter is provided by the MRD levels determined by multi-
parameter flow cytometry which is applicable to the total of an AML
population. It should be evaluated as a stratification parameter in clini-
cal trials.
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PROGNOSTIC RELEVANCE OF FLT3-TKD MUTATIONS IN AML: THE COMBINATION
MATTERS- AN ANALYSIS OF 3082 PATIENTS

S. Schnittger,' U. Bacher,” C. Schoch,' W. Kern,' T. Haferlach'

'MLL, MUNICH, Germany; ‘Institute for Clinical Chemistry, LMU,
MUNICH, Germany

Background. FLT3-TKD mutations are located in the activation loop
domain of the FLT3 gene and mostly represent point mutations in codon
D835 or deletions of codon 836. They induce constitutive activation of
the receptor tyrosine kinase and are supposed to represent gain-of-func-
tion mutations. These mutations have been described in AML previous-
ly, but in contrast to FLT3-LM/ITDs the distribution within AML sub-
types and an impact on prognosis has not been reported, so far. Meth-
ods. We screened 3082 newly diagnosed patients with AML for this
mutation by a LightCycler based melting curve analysis. Positive cases
were further characterized by sequencing. Results. FLT3-TKD mutations
were found in 147/3082 (4.8%) of all patients. Most patients revealed
amino acid exchanges from D to Y at position 835 (68/137; 49.6%).
Monoallelic mutations occurred in 118 cases (96.7 %), whereas biallelic
mutations accounted for 4 of 122 mutated cases (2.9%). In total, FLT3-
TKD mutations occurred in nearly each cytogenetic subgroup. Similar
to FLT3-LM/ITDs there was a significant correlation of FLT3-TKD muta-
tions with t(15;17)/PML-RARA (10/130; 7.7 %), whereas the incidence in
normal karyotype was not significantly higher as compared to others. In
addition, FLT3-TKD mutations were significantly underrepresented in
complex aberrant karyotype (4/430; 0.9%), in 5g-/-5 (0/31; 0%), and in
7q-/-7 (1/59; 1.7 %), i.e. in the prognostically unfavorable subtypes. The
incidence was low in t(8;21)/AML1-ETO (2/88; 2.3%). With regard to
morphology, FLT3-TKD mutations were overrepresented in the FAB sub-
type AML M3v (6/51; 11.8%) and in the FAB subtypes M1 (42/491,
(6.3%)), M4 (39/484 (8.1%)), and M5b (15/114 (13.2%;)). In contrast to
FLT3-LM, which are clearly associated with higher peripheral leuco-
cytes, FLT3-TKD did not correlate with this parameter. A correlation of
FLT3-TKD with other molecular mutations showed the highest inci-
dence of FLT3-TKD mutations in cases with NPM1 (23/262; 8.8%), CEP-
BA (6/76;7.9%), and NRAS mutations (6/78; 7.7 %). FLT3-TKD in com-
bination with FLT3-LM (17/594 patients; 2.9%) and KITD816 (1/44;
2.3%) was rare. In contrast to FLT3-LM which is known as strong neg-
ative prognostic parameter, overall survival (OS) and event free survival
(EES) were influenced neither in the total cohort (57 FLT3-TKD and 1623
FLT3-WT) nor in the normal karyotype group (97 FLT3-TKD and 764
FLT3-WT) . However, in the subgroup with t(15;17)/PML-RARA EFS
was unfavourably influenced by FLT3-TKD mutations. With regard to
other molecular mutations there was an additional unfavourable impact
for FLT3-LM/TKD double mutated and MLL-PTD/TKD double mutat-
ed cases. In contrast, there was an additional favourable impact on EFS
in NPM1 and in CEPBA. Conclusion. Thus, the FLT3-TKD mutations seem
to have an unfavourable enhancement of unfavourable and a favourable
intensification of prognostically favourable molecular mutations.
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EXPRESSION OF TUMOR-ASSOCIATED ANTIGENS IN ACUTE MYELOID LEUKEMIA AND
THEIR CORRELATION WITH SURVIVAL

M. Schmitt,' J. Greiner,' L. Li,' K. Giannopoulos,’
K. Boesch,' K. Déhner,! R.E Schlenk,' J.R. Pollack,? H. Dohner,!
L. Bullinger*

"University of Ulm, ULM, Germany, *Stanford University, STANFORD, USA

Background. The expression of tumor-associated antigens (TAAs)
might play a critical role in the control of minimal residual disease (IMRD)
in acute myeloid leukemia (AML). Aims. Here, we investigated whether
TAAs were associated with clinical outcome in AML. Methods. A DNA-
microarray analysis of 116 AML samples as well as ELISPOT, FACS and
chromium release assays were performed to assess TAA-specific T cell
responses in these patients. Results. A significant correlation of high
mRNA expression of G250/CA9 with a longer overall survival (p=0.022),
a trend for better outcome in patients with high expression levels of
PRAME (p=0.103), and a hint for RHAMM/HMMR. In contrast, for oth-
er TAAs like WT1, TERT, PRTN3, BCL2, and LAMR1 we found no cor-
relation with clinical outcome. Interestingly, the co-expression of
RHAMM/HMMR, PRAME and G250/CA9 provided a favorable prog-
nostic effect (=0.005). We also observed specific T cell responses at
high frequency for these antigens. Positive immune reactions were
detected in 8/17 (47 %) AML patients for RHAMM/HMMR-derived, in
7/10 (70%) for PRAME-derived, and in 6/10 (60%) for newly character-
ized G250/CA9-G2-derived peptides. Furthermore, we could demon-
strate specific lysis of T2 cells presenting these epitope peptides. Conclu-
sion. The expression of the TAAs RHAMM/HMMR, PRAME and
G250/CA9 can induce strong anti-leukemic immune responses possibly
enabling the control of MRD in AML patients. Thus, these TAAs repre-
sent interesting targets for polyvalent immunotherapeutic approaches.
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PROGNOSIS OF ACUTE MYELOID LEUKEMIA PATIENTS < 60 YEARS WITH TRISOMY 8 AS
A SOLE ABERRATION: POOLED DATA ANALYSIS OF THE GERMAN ACUTE MYELOID
LEUKEMIA INTERGROUP

M. Schaich,' R.E Schlenk,? H. Dohner,” A. Ganser,’G. Heil,*T. Illmer,'
R. Krahl,?J. Krauter,’ D. Niederwieser,® C. Sauerland,’S. Soucek,'
T. Buchner,°G. Ehninger'

'Universitdtsklinilum C.G.Carus, DRESDEN, Germany; *Medizinische Klinik
11I, UNIVERSITATSKLINIKUM ULM, Germany, *Klinik fiir Héimato-
logie/Onkologie, UNIVERSITATSKLINIKUM HANNOVER, Germany,
“Medizinische Klinik V, Germany, *Abteilung fiir Medizinische Informatik, UNI-
VERSITAT MNSTER, Germany, ‘Medizinische Klinik A, UNIVERSI-
TATSKLINIKUM MNSTER, Germany

Background. Trisomy 8 (+8) occurs in about 8-13% of patients with
acute myeloid leukemia (AML). However, so far the prognostic impact
and best consolidation strategy of this recurrent aberration is unclear.
Thus, additional prognostic factors are needed to further classify those
patients and to deliver appropriate treatment. Methods. Pooled data
analysis was performed on 198 adult patients (median age 49 (17-60)
years) with +8 treated between 1993 and 2002 in eight prospective Ger-
man AML treatment trials. Patients with t(8;21), inv(16) or abn11¢23
and an additional +8 were not included in the study. Clinical, diagnos-
tic and laboratory data were reviewed for consistency and complete-
ness before analysis by a central coordination center. Results. Ninety-
two (46 %) patients had +8 as a sole aberration, 39 (20%) had one addi-
tional secondary aberration and 67 (34%) had +8 within complex kary-
otypes with at least three independent abnormalities. Patients with +8
as a sole aberration had a 3-year overall (OS) and relapse-free survival
(RES) 0f 27 % (95%-CI 18%-36 %) and 31 % (95%-CI 18%-43 %), respec-
tively. Multivariate analysis including standard clinical and laboratory
data, as well as percentage of +8 positive metaphases and FLT3 status
revealed extramedullary disease at diagnosis as a significant prognostic
variable for worse survival (HR 2.56 (95%-CI 1.38-4.75); =.003), where-
as post-remission therapy (i.e. high-dose cytarabine vs. autologous vs.
allogeneic stem cell transplantation) did not influence survival. Conclu-
sion. AML patients with +8 as a sole aberration can be stratified by
extramedullary disease at diagnosis into two prognostic groups. How-
ever, alternative treatment approaches are needed to achieve more
durable remissions in this AML entity in the future.
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PROGNOSTIC IMPACT OF THE NPM1/FLT3 ITD MUTATION STATUS IN ELDERLY
PATIENTS >60 YEARS OF AGE WITH NORMAL KARYOTYPE AML: RESULTS OF AMLSG
TREATMENT TRIAL AML HD98B

K. Dohner, A. Corbacioglu, B. Krebs, S. Hein, L. Bullinger, S. Fréhling,
H. Déhner, R.E Schlenk

University of Ulm, ULM, Germany

Background. NPM1 mutations have been identified in approximately
50% of patients with normal karyotype acute myeloid leukemia (AML)
and thus represent the most frequent genetic alteration in this subset of
patients. In three recent studies mainly involving younger adults, statis-
tical analysis revealed a significant interaction between NPM1 muta-
tions and FLT3 internal tandem duplications (ITD). Only patients with
NPM1 mutation in the absence of FLT3 ITD had a significantly better
relapse free (RES) and overall survival (OS). Aims. To evaluate the prog-
nostic impact of the combined NPM1/FLT3 ITD mutation status on
response to therapy, RES and OS in elderly AML (> 60 years) with nor-
mal karyotype. Methods. So far, sequencing of NPM1 exon 12 mutations
was performed in diagnostic samples from 84 patients entered into the
AML HD98B treatment trial of the AML Study Group (AMLSG). Treat-
ment included randomized induction therapy consisting of 2 courses of
ICE (idarubicin, cytarabine, etoposide) with or without all-trans retinoic
acid (ATRA) followed by first consolidation therapy with a course of
HAM (cytarabine, mitoxantrone) with or without ATRA. For further
postremission therapy, patients were randomized to one cycle inten-
sive second consolidation therapy (idarubicin, etoposide) or 12 month-
ly courses of outpatient maintenance therapy (idarubicin and etoposide
per os). Results. NPM1 mutations were identified in 43% of the
leukemias. In analogy to the studies performed in younger AML, statis-
tical analysis revealed a significant interaction of NPM1 and FLT3 ITD
mutations. Only the NPM1+ /FLT3 ITD- genotype predicted for high
response to induction therapy and better survival probabilities. Com-
plete remission rate (CR) of this subgroup was significantly better than
that in the other three subgroups (NPM1-/FLT3 ITD-; NPM1+/FLT3
ITD+; NPM1-/FLT3 ITD+) (66% versus 36%, p<0.001). Treatment fail-
ure in the three latter groups was due to a higher degree of refractory
leukemias (55% vs. 20.5%). The higher response to therapy translated
into significant better RES (»=0.001) and OS (p=0.01) probabilities in the
NPM1+/FLT3 ITD- compared to the three other genotypes. Conclusions.
The NPM1+/FLT3 ITD- genotype defines a distinct subset of elderly
AML patients with a favorable outcome. These data are most relevant
when aiming at selecting those elderly patients who may benefit from
intensive therapy and those who will not.
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PROGNOSTIC DETERMINANTS IN ADULT AML PATIENTS WITH INTERMEDIATE RISK
KARYOTYPE

E Buccisano,' L. Maurillo," G. Del Poeta," M.I. Del Principe,’

P. Panetta,' D. Fraboni,' M. Mazzone,' L. Giann,' S. Campagna,’
D. Renzi,' C. Sarlo,' L. Franceschini,' V. Gattei,’ FE Lo Coco,!

S. Amadori,' A. Venditti'

"Tor Vergata University Hospital, ROME, Italy; *Centro Rifetimento Oncologi-
co, AVIANO (PN), ltaly

Background. According to the prognostic classifications of karyotypic
abnormalities of AML (MRC and SWOQG), 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 94 AML cases entered into the
EORTC/GIMEMA protocols AMLI10/AML12 (age <6lyrs) or
AML13/AMLI15 (age >61 yrs), consisting in intensive induction and con-
solidation 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 (BMRCL) assessed by multiparametric flow-cytometry
(MPEC). By applying the maximally selected log-rank statistics, the
threshold discriminating MRD negative from positive cases was set at
3.5%10-* BMRLC,. a level that allowed the identification of distinct sub-
groups of MRD- and MRD+ patients, both at post-Ind and post-Cons
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time-points. Results. Patients with <3.5x10-* BMRLC at the end of con-
solidation therapy were considered MRD- and showed a better out-
come, patients whose level of MRD were >3.5x10™ at the end of con-
solidation were considered MRD+ and showed a poor prognosis. Using
the MRC classification, 14/94 patients (15%) had a good-risk cytogenet-
ics, 74/94 (79%) an intermediate-risk and 6/94 (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 signifi-
cantly in terms of relapse free survival (RFS), overall survival (OS) and
relapse rate (p<0.001, 0.006 and <0.001, respectively); 2) MRD- patients
had an outcome slightly better than those bearing good risk karyotype;
3) MRD+ patients showed a dismal outcome comparable to poor-risk
cytogenetic patients. Conclusions. These results suggest that the inclusion
of MPFC assessment of MRD in patients with intermediate risk kary-
otype may be particularly useful in discriminating subgroups with dif-
ferent outcomes, in a group of AML where karyotype does not repre-
sent a clear prognosticator, allowing clinicians to design risk-based ther-
apeutic programs.
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ROLE OF DNA METHYLTRASFERASES (DNMTS) AND POLYCOMB GROUP OF PROTEINS
IN LEUKEMIA

L. Di Croce
Centre for Genomic Regulation, BARCELONA, Spain

PML-RAR induces a block of hematopoietic differentiation and acute
promyelocytic leukemia.' This block is based on its capacity to inacti-
vate target genes by recruiting histone deacetylase (HDAC) and DNA
methyltransferase activities.” Here we report that MBD1, a member of
a conserved family of proteins able to bind methylated DNA, is required
for silencing the PML-RAR target promoter RARb2.> After PML-RAR-
induced promoter hypermethylation, MBD1 is recruited to and remains
associated with the silenced RARb2 promoter. Mutations in the MBD
domain and transrepression domain (TRD) of MBD1 restore RARb2
transcriptional activity and prevent PML-RAR-induced hematopoietic
differentiation block. We provide evidence that HDACS3 is a common
interactor for both PML-RAR and MBD1. APL cells knocked down for
HDACS are impaired in PML-RAR mediated gene silencing. Our find-
ings demonstrate (i) a targeting mechanism for MBD recruitment by an
oncogenic transcription factor, (ii) a direct role of MBD1 and HDACS in
promoter silencing and in leukemia progression, and (iii) a time-depend-
ent spreading of MBD1 occupancy outside of the promoter region.
Together these results identify MBD1 as a critical mediator of PML-RAR
-induced gene silencing subsequent to promoter hypermethylation.

Further characterization of the PML-RARa-co-repressor complex,
which establishes and allows spreading of the silenced state via Poly-
comb complex, will be additionally presented, together with the impli-
cation of crosstalk among the different epigenetic layers to the molecu-
lar pathology of leukemia.*
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TRISOMY 8 AS SOLE ANOMALY OR WITH OTHER CLONAL ABERRATIONS IN ACUTE
MYELOID LEUKEMIA: IMPACT OF CLINICAL PRESENTATION AND TREATMENT
OUTCOME

X. Thomas, N. Jaff, Y. Chelghoum, M. Elhamri, I. Tigaud,
M. Michallet

Edouard Hertiot Hospital, LYON, France

Background. Trisomy 8 is the most frequent numerical aberration in
acute myeloid leukemia (AML). It occurs either as the sole anomaly or
together with other clonal chromosome aberrations. Only few data are
available regarding their prognostic significance. Aims. In order to inves-
tigate whether accompanying chromosome anomalies influence the clin-
ical outcome in patients with trisomy 8, we assess clinical and biologi-
cal characteristics, and response to therapy, of an unselected group of
patients with previously untreated AML, presenting with trisomy 8
either alone or with other clonal aberrations. Methods. One hundred and
fifty-four cases (median age: 65 years) were diagnosed in our institution
between 1981 and 2005 including 47 patients (31%) with trisomy 8 as
the sole aberration, 107 patients (69 %) with trisomy 8 associated with
other cytogenetic abnormalities (13 with favorable risk, 54 with inter-
mediate risk, and 40 with unfavorable risk cytogenetics). Results. Twen-
ty-eight patients only received symptomatic therapy or died before any
chemotherapy could be given. All other patients received induction treat-
ment according to different protocols used during the period of study.
Overall complete remission (CR) proportion was 48% (95 % confidence
interval (CI): 40 - 56%). Sixty-six patients achieved CR after one course
of chemotherapy and 8 patients after salvage therapy. Median disease-
free survival (DFS) of the entire cohort was 7.8 months (95% ClI: 6.5-9.9
months) and median overall survival (OS) was 8.3 months (95% CI: 5.2
‘9.8 months). In multivariate analysis, age more than 60 years and tri-
somy 8 associated with unfavorable chromosomal aberrations were of
poor prognostic value for CR achievement. Age more than 60 years and
antecedents of dysmyelopoiesis were of poor prognostic value for DES
and OS. Patients with trisomy 8 alone did not show a significant differ-
ence in terms of outcome as compared with those in whom trisomy 8
was associated to intermediate risk chromosomal aberrations. Patients
with trisomy 8 in addition to favorable chromosome aberrations main-
tained a good clinical outcome, while those with trisomy 8 in addition
to unfavorable karyotypes showed the worst prognosis. Conclusions. Tri-
somy 8 as a whole has poor survival, which is largely attribuable to
worsened outcomes among patients whose trisomy 8 was associated
with unfavorable cytogenetic abnormalities. A particular poor outcome
was observed in patients presenting trisomy 8 with antecedents of
myelodysplasia.
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ANALYSIS OF 1458 ACUTE MYELOID LEUKEMIA FROM THE ALERT PROJECT
(ACUTE LEUKEMIA CLINICAL REGISTER) IN THE CZECH REPUBLIC IN 1996-2006

LK. Indrak,' D.M. Doubek,' VJ. Voglova,' K.V. Koza,' K.T. Kozak,'
S.T. Szotkowski,' M.J. Mayer,' Z.P. Zak,! C.P. Cetkovsky,” M.K.
Michalova,” J.M. Jaro$ov4,” S.K. Steinerova,' M.]. Muzik,! D.L. Dusek,’
M.J. Maaloufovg*

"University Hospital, OLOMOUC, Czech Republic; Institute Hematol. and
Blood Transf, PRAGUE, Czech Republic; *Center of Biostatistics and Analysis
MU, BRNO, Czech Republic; “Institute Hematol. and Blood Transf., PRAGUE,
Czech Republic

Project ALERT was initiated 9 years ago as population registry for
acute leukemias, based on the cooperation of large haematological cen-
tres in the Czech Republic. Although the primary aims were rather clin-
ical than epidemiological, the growing database tends to become repre-
sentative for the Czech population, at least in the category of intensive-
ly cured AML patients. The database is improved to provide patients
parametric collection of data gathered in accord with the therapeutic
protocols and is full-scale record of prognostic markers including cyto-
genetic maps. The now presented and analysed cohort consists of 1458
AML patients registered in ALERT from January 1996 to December 2005.
Median age of the patients was 58 years (32-74 year 10-90% kvantil
limit). 636 (44 %) patients were 255y and 822 (56 %) older than 55y. The
patients were observed with median 2y (0-5.5 y 5-95% kvantil limit).
90.4% of younger group pats were treated by intensive induction (CR
rate 76 %, median OS 17 months, DFS 22m and OS of the patients that
achieved CR was 47.5 m). No differences were found between different
induction intensity regimens. In the older group out of 56% of patients
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that received induction treatment 53% pats achieved CR with median
OS 9m (DFS 11.2 m and OS of the patients achieved CR was 20 m). Out
of 435 younger pats 18.5% were treated with standard dose consolida-
tion, 38% with intermediate or HDCH and 39% with SCT (31% Auto
SCT, 20% MUD SCT and 49% sibling donor SCT). In the older group
out of 254 patients treated with consolidation treatment 37 % were treat-
ed with standard dose consolidation CH, 43% with ID or HDCH and
10% only with SCT. The differences for OS and DES with different con-
solidation treatment regimens will be given. The analysis of prognostic
significance of age confirmed age over 55 as poor prognostic factor. The
cytogenetic results of 758 intensively treated patients were studied.
These include 103 PML patients. More than 80% of these patients live
in molecular CR. The stratification of cytogenetic data for very good
prognosis (PML), good prognosis, standard prognosis and poor progno-
sis confirmed their prognostic significance for OS, but surprisingly there
were not found prognostic differences for DES between standard and
good prognostic group. Very important result revealed the analysis of
centers showing comparable therapeutic results in all centers treating
AML in the Czech Republic, even if they do not use the same therapeu-
tic protocols for the treatment of AML. More detailed data will be giv-
en in the presentation.
This presentation was prepared with support of Grant NR/8080-3.
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CLORETAZINE (VNP40101M) HAS SIGNIFICANT ACTIVITY AS INDUCTION THERAPY FOR
ELDERLY PATIENTS WITH ACUTE MYELOID LEUKEMIA OR ADVANCED
MYELODYSPLASTIC SYNDROME

J. Giles,'D. Rizzieri,” J. Karp,’ K.D. Khan,*G. Mufti,’ G. Verhoef,°P.W.
Wijermans,” A. Advani,*V. Karsten’, R. Geller’, S. O’Brien,' N. Vey"

'MD Anderson Cancer Center, HOUSTON, USA; *Duke University Medical
Center, DURHAM, NC, USA; *Johns Hopkins, BALTIMORE, MD, USA;
#St. Francis Cancer Center Foundation, INDIANAPOLIS, IN, USA; °King’s
College, LONDON, United Kingdom; *“UZ Gasthuisberg, LEUVEN, Belgium;
"Leyenburg Ziekenhuis, DEN HAAG, Nethetlands; *Cleveland Clinic, CLEVE-
LAND, OH, USA; *Vion Pharmaceuticals, Inc, NEW HAVEN, CT, USA;
“Institut Paoli-Calmettes, MARSEILLE, France

Background. The incidence of AML increases with age with a median
age of 68 years at diagnosis. Elderly pts with AML are more likely to have
adverse prognostic factors related to the biology of the disease (adverse
cytogenetics, history of MDS or prior exposure to cytotoxic agents,
increased expression of multi-drug resistance) and medical comorbidi-
ties. Little progress has been made in improving outcomes in older pts.
Despite variations on the 7+3 regimen, most elderly pts do not receive
cytotoxic chemotherapy; pts who are treated with current regimens
have lower response rates and overall survival, as well as poorer toler-
ance of side effects, compared to younger pts. New agents are required
to increase complete remission (CR) rate and duration with improved
safety in this population. Cloretazine, is a novel alkylating agent that has
shown significant anti-leukemia activity i vitro and in vivo models. Aims.
A multi-center Phase II study was conducted to investigate activity and
safety of Cloretazine, in pts 260 years old with newly diagnosed AML
or high risk MDS. Methods. Cloretazine, was administered at 600 mg/m*
as a single 30-60 min. IV infusion. Second induction was allowed for
patients who showed improvement. Patients who achieved CR or CRp
could receive a consolidation course of 400 mg/m”.

Figure 1.% Probability of Overall Survival.

Results. 105 pts were treated (median age 72, range 60-84), of whom
45 (43%) had de novo AML, 45 (43%) had secondary AML and 15 (14%)
had high risk MDS. Twenty-eight pts achieved a CR and 5 pts a CRp for
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an overall response rate of 31%. Response in 45 de novo AML, 45 sec-
ondary AML and high risk MDS was 49%, 11% and 40%, respective-
ly. Response by cytogenetics was 42% in 57 intermediate pts and 22%
in 41 unfavorable pts. The CR rates achieved with Cloretazine, are con-
sistent despite increasing age and declining performance status. Severe
drug-related non-hematologic toxicity was rare. Nineteen (18 %) pts died
within 30 days of receiving Cloretazine,. As demonstrated in the figure
below, the 1-year overall survival for all treated pts (N=105) was 12%,
and 28% for pts with CR (N=33). Patients with de novo AML who
achieved CR had a median survival of 5 months and a 1-year survival
of 32% (N=22). Conclusion: Cloretazine, is well tolerated and has sig-
nificant activity in an elderly patient population with AML or MDS.
The encouraging activity in patients with de novo AML warrants further
evaluation.
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DOSING OF TROXATYL (TROXACITABINE, SGX-145) BASED ON RENAL FUNCTION
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K. Butley®

'University of California, San Diego, SAN DIEGO, USA; *M.D.Anderson,
HOUSTON, USA; *New York Presbyterian Hospital, NEW YORK, USA;
‘Dana-Farber Cancer Institute, BOSTON, USA, °SGX Pharmaceuticals, Inc.,
SAN DIEGO, USA

Background. Troxatyl™ (troxacitabine, SGX-145) is a novel L-config-
uration nucleoside analog with unique mechanistic and cytotoxic prop-
erties. Troxacitabine is clinically active in patients with relapsed or
refractory acute myelogenous leukemia (AML), including those who
have failed bone marrow transplantation. Troxacitabine has also demon-
strated clinical activity against chronic myeloid leukemia, myelodys-
plastic syndromes, renal cell carcinoma, and pancreatic cancer. An inter-
national (European and North American) multi-center Phase 2/3 clinical
trial is currently underway to evaluate the safety and efficacy of troxac-
itabine continuous IV infusion treatment in second salvage AML
(SPD758-216; www.clinicaltrials.gov). The major route of elimination of
troxacitabine is renal excretion as unchanged drug (~70%) and there is
no detectable protein binding. These results suggest that renal function
may play a significant role in determining the troxacitabine blood con-
centration in an individual patient. Aims. The aims of this study were to
determine the influence of renal function on troxacitabine steady-state
plasma concentrations (Css), and to determine if a correlation exists
between troxacitabine Css and clinical response. Methods. Pharmacoki-
netic and toxicity data from multiple AML clinical trials (enrolling >200
patients) are being analyzed to (1) Determine the relationship between
troxacitabine Css values and estimated creatinine clearance; (2) Identi-
fy the minimum troxacitabine Css required to achieve a clinical response
(CR or CRp); (3) Define an upper limit of troxacitabine Css for adverse
risk; and (4) Develop a dosing nomogram or equation to prospectively
adjust troxacitabine dosing, based on patient renal function, which will
allow avoidance of excessive toxicity while still achieving therapeutic
blood levels. Results. Initial results indicate that in order to induce remis-
sion in relapsed or refractory AML patients, troxacitabine Css values
must > 80 ng/mL. High troxacitabine Css values may correlate with
increased toxicity, although an upper limit for adverse risk has not yet
been defined. For patients with normal to mildly impaired renal func-
tion (creatinine clearance > 45 but < 125 mL/min), a Calvert style for-
mula, based on estimated creatinine clearance, has been developed to
define the minimum dose required to achieve the target troxacitabine
Css of > 80 ng/mL. Both linear and non-linear nomogram models are
being developed to adjust troxacitabine dosage for patients with mod-
erate impairment of renal function (creatinine clearance < 45 mL/min)
or for patients with higher glomerular filtration rates (creatinine clear-
ance > 125 mL/min). Summary. A firm relationship exists between renal
function and troxacitabine Css values, and between troxacitabine Css
values and clinical response in patients with relapsed or refractory AML.
These results indicate that developing a dosing strategy, based on patient
renal function, may be warranted to obtain optimal troxacitabine Css
values with minimal toxicity.
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CYTOGENETIC RESPONSES IN OLDER PATIENTS WITH AML AND COMPLEX KARYOTYPE
TREATED WITH LOW- DOSE 5-AZA-2-DEOXYCYTIDINE (DECITABINE)

B. Riter,' S. Knipp,” U. Germing,” M. Liibbert'

'University of Freiburg, FREIBURG, Germany; *University of Diisseldorf, DUS-
SELDORE Germany
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Background. The demethylating agent Decitabine (DAC) induces
hematologic and cytogenetic remissions in older patients (pts) with MDS
and AML (Ruter et al. Int ] Hematol. 2004; 80: 128-35). Cytogenetic nor-
malization was more frequently seen in pts with poor-risk cytogenetics
(mostly complex karyotype) compared to intermediate-risk (Lubbert ez
al. Br] Haematol 2001; 114: 349). Aim.Prospective analysis of induction
of cytogenetic and hematologic responses in AML pts aged > 60 (ineli-
gible for induction chemotherapy) treated with the MDS low-dose DAC
schedule within a phase II study. Methods. We systematically evaluated
sequential cytogenetics in 39 consecutive pts (median age 73 years, range
63-86) treated at two study centers. Pts aged > 60 years diagnosed with
AML (according to FAB, >30% blasts) were treated with DAC (15mg/m’
in a total of 9 doses over 72 hours) every 6 weeks for up to 4 courses,
with all-trans retinoic acid (ATRA, 45mg/m*/day for 28 days) given dur-
ing course 2 in DAC-sensitive pts. For pts having successtully complet-
ed all 4 courses a maintenance treatment with 20 mg/m’ DAC i.v. over
1 hour on 3 days (total dose 60 mg/my’, outpatient administration) every
8 weeks was offered. Cytogenetics were performed before course 1-3
and at the end of course 4. Results. Of 35/39 successtully karyotyped pts
23 had chromosomal abnormalities prior to treatment. Cytogenetic sub-
groups were: good risk: 0; intermediate risk: 21 pts (12 with normal
karyotype); poor risk: 14 pts. Pts received a median of 2 DAC courses
(range 1-4) and 10 pts a median of 2 maintenance courses (range, 1-9).
21/35 pts received 2 2 courses of low- dose DAC (17 also ATRA) and
were evaluable for cytogenetic remissions. 13 of the 21 pts (62%) had
chromosomal abnormalities at diagnosis (9 with complex karyotype ).
3/18 pts had a complete cytogenetic normalization, all with a complex
karyotype at time of diagnosis (aberrations of chromosome 5 in 3, of
chromosome 7 in 2). The cytogenetic response occurred after a median
of 2 courses. Overall hematologic response in the 39 pts by intent-to-
treat (ITT) was 43% (17/39) with 6 CR (15%), 4 PR (10%) and 7
antileukemic effect (ALE) (18%). Conclusions. Low-dose DAC is active,
by ITT, in inducing hematologic response in 43% and cytogenetic nor-
malization in 13% of older AML pts (according to FAB), all 3 with com-
plex karyotype. In MDS pts cytogenetic normalization (after a median
of 4 courses) had been seen more frequently (31%). AML pts received
a median of 2 courses which could explain at least in part the lower
cytogenetic response rate.
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SINGLE POINT MUTATIONS IN THE JUXTAMEMBRANE DOMAIN OF FLT3 ARE RARELY
FOUND IN AML PATIENTS AND DEFINE THE THIRD CLASS OF ACTIVATING MUTATIONS

C. Reind],' K. Bagrintseva,' S. Vempati,' S. Schnittger,” ] W. Ellwart,'
K. Wenig,® K.P. Hopfner,” W. Hiddemann,' K. Spiekermann'

'GSF-Himatologikum, MUNICH, Germany; *Klinikum GrofShadern,
MUNICH, Germany, *University of Munich, MUNICH, Germany

Background. In acute myeloid leukemia (AML) EMS-like tyrosine
kinase-3 (FLT3) is mutated in about 30% of the patients. Until now, two
clusters of activating FLT3 mutations are known: FLT3-internal tandem
duplications (FLT3-ITD) in the juxtamembrane (JM) domain in 20-25%
and FLT3-point mutations in the tyrosine-kinase domain (FLT3-TKD) in
7-10% of patients, respectively. Aims. By sequencing the complete cDNA
of FLT3 in the AML cell lines MM6 and MM1 we have previously found
a new activating point mutation in the JM domain of FLT3: V592A
(Spiekermann, Blood 2003). Therefore we established a LightCycler
screening assay to analyze AML patient samples for point mutations in
the JM domain of FLT3. Methods. By using a LightCycler screening assay
we analyzed 785 unselected AML samples for mutations in the region
surrounding V592 of FLT3. The mutated FLT3 receptors were stably
expressed in Ba/F3 cells and characterized by proliferation and apopto-
sis assays. FLT3 activation status and downstream signaling pathways
were analyzed. Structural analysis was performed with PyMOL soft-
ware. Results. The LightCycler screening of AML samples identified two
point mutations in the JM domain of FLT3 (FLT3-JM-PM): Y591C and
E594L. Stirewalt et al. also recently investigated the JM domain of FLT3
and could detect three point mutations: V579A, F590GY591D and
V592A (Stirewalt, Br ] Hematol 2004). Stable expression of four FLT3-
JM-PM in Ba/F3 cells led to factor-independent growth, hyperrespon-
siveness to FLT3-ligand and resistance to apoptotic cell death. FLT3-JM-
PM receptors were constitutively autophosphorylated and showed a
higher constitutive dimerization rate compared to FLT3-WT receptors.
Analysis of downstream signaling pathways could show activation of
STATS and upregulation of Bcl-x(L) by all FLT3-JM-PM. The selective
FLT3-inhibitor PKC412 abrogated the factor-independent growth of
FLT3-JM-PM and totally inhibited STAT5 phosphorylation. Compared
to FLT3-ITD and FLT3-TKD expressing Ba/F3 cells, the FLT3-JM-PM



showed a weaker gain-of-function phenotype in terms of proliferation,
anti-apoptosis, activation of FLT3 and the downstream target STATS. As
the FLT3-JM-PM cluster at a core interaction site of the JM domain with
the remainder of the molecule we hypothesized that the oncogenic
potential results from the perturbation of the autoinhibitory mechanism.
Mapping of the FLT3-JM-PM on the crystal structure of FLT3 (Figure)
could show that these mutations probably reduce the stability of the
autoinhibitory JM domain. In comparison to FLT3-ITD mutations, that
increase the length of JM, the FLT3-JM-PM induce a considerably weak-
er perturbation and this might provide a structural basis for the weaker
(FLT3-JM-PM) versus stronger (FLT3-ITD) transforming capacity of these
mutations. Summary. A third class of activating FLT3 mutations exists in
2% of AML patients, point mutations in the structurally important JM
domain (FLT3-JM-PM). Patients carrying FLT3-JM-PM might benefit
from the treatment with selective FLT3 inhibitors. FLT3-JM-PM provide
a remarkable example how mutations disturbing the autoinhibitory JM
domain of class IIl RTK can contribute to the pathogenesis of cancer.
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ORIGINAL DATA BASED META-ANALYSIS ON PATIENTS >60 YEARS OF AGE WITH CORE
BINDING FACTOR ACUTE MYELOID LEUKEMIA RESULTS OF THE GERMAN
AML-INTERGROUP

R.E Schlenk,' R. Krahl,> C. Sauerland,® T. Biichner,® S. Soucek,*
M. Schaich,’G. Ehninger,* A. Ganser,”K. Déhner,' H. Déhner,'
D. Niederwieser’

"University of Ulm, ULM, Germany; *University of Leipzig, LEIPZIG, Ger-
many; *University of Mnster, MNSTER, Germany; *University of Dresden,
DRESDEN, Germany; *Hannover Medical School, HANNOVER, Germany

Background. Acute myeloid leukemias exhibiting t(8;21) or inv(16)
karyotypes are referred to as core binding factor (CBF) acute myeloid
leukemia (AML). In younger patients with CBF-AML relapse free sur-
vival (RES) was markedly improved following dose-intensified cytara-
bine for consolidation therapy. However, in older patients (>60 years) the
clinical course is characterized by significantly inferior outcome and the
value of dose-intensified cytarabine remains unclear. Aims. To review
the clinical course of CBF-AML in a large cohort of elderly patients and
to define the relative value of different treatment strategies. Methods.
We performed a meta-analysis on 65 patients with t(8;21) and on 51
patients with inv(16) from 4 German leukemia study groups. The
patients were treated in 5 different prospective multicenter treatment tri-
als between 1995 and 2004 (DSIL n=36, AMLSG n=26, AMLCG n=34,
OSHO n=20). Induction therapy consisted of standard dose cytarabine
(ARAC) combined with etoposide/idarubicine or mitoxantrone, or dose-
intensified cytarabine in combination with idarubicin or mitoxantrone;
postremission therapy consisted of intensive chemotherapy followed
by maintenance therapy in two trials. Results. The median age was 66
years (range 61-85) and median follow up time was 55 months. Response
to induction therapy for t(8;21) and inv(16) was as follows: complete
remission (CR) 72.5% and 86 %, refractory disease (RD) 12% and 10%,
early/hypoplastic deaths 15.5% and 4%, respectively. RFS and overall
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survival (OS) after 4 years were for t(8;21)-AML 20% (95%-CI 11-38%)
and 20% (95%-CI 11-35%) and for inv(16)-AML 35% (95%-CI 23-54%)
and 33% (95%-CI 22-51%), respectively. To evaluate the impact of
dosage of cytarabine on outcome patients were categorized into the
HiDAC-group if they received at least one cycle of high-dose cytarabine
with a cumulative dosage of 26g/m’ (n=35) or otherwise into the STAN-
DARD-dose cytarabine group (n=34). RES was significantly (p=0.002)
better in the HIDAC-group (44%, 95%-CI 30-65%) compared to the
STANDARD-group (16%, 95%-CI 7-35%). Conclusion. Elderly patients
with CBE-AML seem to benefit from dose-intensification of cytarabine
above or equal to 6g/m’ in at least one treatment cycle.
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THE KINETICS OF REDUCTION OF MINIMAL RESIDUAL DISEASE IMPACTS ON DURATION
OF RESPONSE AND SURVIVAL OF PATIENTS WITH ACUTE MYELOID LEUKEMIA

E Buccisano,' L. Maurillo," G. Del Poeta,' M.I. Del Principe,' P. Panetta,’
M. Mazzone,' D. Fraboni,' G. De Angelis," M. Postorino," M. Ales,’
R. Cerretti,' M. Rizzo,' V. Gattei,’ E Lo Coco,' S. Amadori,' A. Venditti'

"Tor Vergata University Hospital, ROME, Italy, *Centro Riferimento Oncologi-
co, AVIANO (PN), Italy

Background. We assessed by multiparametric flow-cytometry the lev-
els of minimal residual disease (MRD) in 100 adult patients with acute
myelogenous leukemia (AML) achieving complete remission after inten-
sive chemotherapy. Aims. The aim of the present study was to determine
the optimal threshold level, in term of residual leukemic cells (RLC), and
the time-pont of choice, i.e. post-induction (post-Ind) or post-consolida-
tion (post-Cons), capable to better predict outcome of AML patients.
Methods. By applying the maximally selected log-rank statistics, the
threshold discriminating MRD negative from positive cases was set at
8.5x10“RLC, a level that allowed the identification of distinct subgroups
of MRD’ and MRD+patients, both at post-Ind and post-Cons time-
points. Results. Post-Cons MRD’ patients had a superior outcome in
terms of relapse rate, OS and RFS (p<0.001, for all comparisons), regard-
less of the MRD status after induction. In particular, patients entering
MRD negativity only after consolidation showed the same outcome as
those achieving early negativity after induction. Multivariate analysis
including karyotype, age, MDR1 phenotype, post induction and post
consolidation MRD levels indicated that the post-consolidation MRD
status was an independent factor affecting relapse rate, OS and RES
(»<0.001, for all comparisons). Conclusions. 1) the threshold of 3.5x10 is
valid in discriminating risk categories in adult AML; 2) MRD assessment
at post-consolidation time-point is critical to predict disease outcome.
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CLOFARABINE AS FIRST-LINE TREATMENT OF ELDERLY (=65 YRS) AML PATIENTS WITH
AN UNFAVOURABLE CYTOGENETIC PROFILE WHO ARE UNSUITABLE FOR STANDARD
TREATMENT

AK. Burnett,' M. Baccarani,” P. Johnson,’ J. Yin,*N. Russell®

"University of Wales College of Medicine, CARDIFE, United Kingdom; *Insti-
tute of Haematology & Oncology, BOLOGNA, Italy; *Western General Hos-
pital, EDINBURGH, United Kingdom; *‘Manchester Royal Infirmary, MAN-
CHESTER, United Kingdom; *Nottingham City Hospital, NOTTINGHAM,
United Kingdom

Background. BIOV-121 is a phase Il non-randomised trial of clofarabine,
a next generation purine nucleoside analogue, in older patients (265 yrs)
with previously untreated acute myeloid leukemia (AML) who are
unsuitable for standard (3+7) chemotherapy. Aims. The primary end-
point of study BIOV-121 is to determine the overall response rate (ORR)
of clofarabine in this elderly (265 yrs) AML population who are unsuit-
able for standard treatment. ORR is defined as the sum of the number
of patients who achieve a complere response (CR), a complete response
with incomplete peripheral count recovery (CRi) and a partial response
(PR) according to the international working guidelines. Secondary end-
points include duration of remission, time to progression, and the safe-
ty and tolerability of clofarabine in this patient population. Methods. 66
patients aged 265 yrs with untreated AML defined by the WHO classi-
fication were enrolled in BIOV-121. All patients were considered unsuit-
able for standard treatment based primarily on age (265 yrs) and/or per-
formance status. All patients received clofarabine 30mg/m’ for 5 days
repeated every 28 days (1 course). A preliminary analysis was conduct-
ed for patients with an unfavourable cytogenetic profile (16/63), for
whom data was available, and for patients >70 years of age (36/66).
Unfavourable cytogenetic profile was defined as the presence of a com-
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plex karyotype, monosomies of chromosome 5 (del[5q]/5q-), or 3q
abnormalities as reported by Grimwade et al (U.K. MRC AML 10 trial).
Results. Of 63 patients, 25% (16/63) had an unfavourable cytogenetic
profile. The median number of clofarabine courses administered was
one. With a median age of 66 years the overall response rate (ORR) in
this unfavourable cytogenetic patient group was 50% (8/16) with a 44%
complete response (CR/CRi) rate. 55 % (36/66) of patients were aged >70
years. The ORR and CR rate was 56 % and 44 % respectively in patients
aged > 70 years. The safety profile of clofarabine was acceptable and
manageable in this elderly AML population considered unsuitable for
standard treatment. Summary/Conclusions. Clofarabine demonstrates effi-
cacy as first-line treatment of elderly (265 yrs) AML patients with an
unfavourable cytogenetic profile, considered unsuitable for standard (3+
7) chemotherapy.
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ABCB1 (PGP) AND ABCG2 (BCRP) PROTEINS ARE INDEPENDENT PROGNOSTIC FACTORS
FOR COMPLETE REMISSION AND RELAPSE RISK, RESPECTIVELY, IN NORMAL
KARYOTYPE ADULT DE NOVO ACUTE MYELOID LEUKEMIA

M. Tiribelli, D. Damiani, E. Calistri, A. Geromin, A. Chiarvesio,
A. Michelutti, M. Cavallin, R. Fanin

Division of Hematology and BMT, UDINE, Italy

Background. Multidrug resistance (MDR) is a major cause of failure in
acute myeloid leukemia (AML) therapy. P-glycoprotein (PGP) has
demonstrated a high prognostic power, as a negative correlation
between PGP over-expression, remission rate and survival has been
observed in different studies on AML. Recently a new ATP-binding cas-
sette protein, the breast cancer resistance protein (BCRP), has been iden-
tified. In cell line systems BCRP confers resistance to many different
compounds and plays an important role in affecting drug disposition,
while its effective role in vivo is much less defined. Aims. We have com-
pared the expression of BCRP and PGP in 73 consecutive cases of nor-
mal cytogenetic AML, in the attempt to identify another prognostic fac-
tor potentially useful to design a risk-adapted therapy. Methods. Seven-
ty-three patients with a diagnosis of de novo AML with normal karyotype
were included in our study. Median age was 53 years (range: 15-76) and
35 patients (48%) were older than 55 years. Patients were homogenous-
ly treated, with an induction regimen containing fludarabine, cytara-
bine and idarubicin, and a consolidation course with high-dose cytara-
bine and idarubicin. Complete remission (CR) was defined after two
courses of therapy, according to the published criteria. Twenty-five
patients considered at high risk of relapse and with an identical donor
underwent allogeneic stem cell transplantation (SCT). Results. BCRP pro-
tein was over-expressed in 24/73 (33%) patients. BCRP positive cases
showed a higher expression of CD56 antigen (11/24, 46 %) compared to
BCRP negative patients (10/47, 21 %) (p=0.03). Similarly, PGP was more
frequently over-expressed in patients with a concomitant expression of
BCRP (13/24, 54%) than in BCRP-negative cases (11/49, 22 %) (=0.0006).
CR was obtained in 55/73 (75%) patients. Only advanced age, high lev-
el of PGP and CD34 expression atfected remission rate in the univariate
analysis. The first two factors retained their statistical significance also
in the multivariate analysis, while CD34-positivity showed a strong
trend toward significance (p=0.06). On the contrary, BCRP expression
was not associated with CR obtainment. However a significantly high-
er probability of relapse was observed in patients with high BCRP
expression: 14 out of 18 (78%) BCRP-positive patients relapsed, com-
pared to only 14/37 (38%) in the BCRP-negative group (p=0.005). No
other parameters were associated with an increased relapse risk. BCRP
over-expression affected also disease free survival (8 vs 27 months,
p=0.027). PGP expression, which is one of the strongest predictors of
remission, did not influenced DFS. Finally, a shorter survival was asso-
ciated with response to induction therapy (CR or not, p=0.02), CD56
positivity (¢=0.03) and by the expression of at least one MDR-associat-
ed protein (p=0.05). Summary/Conclusions. BCRP was over-expressed in
a significant percentage of AML patients with normal karyotype. BCRP
over-expression did not influence achievement of remission, as PGP did,
but significantly affected CR duration. BCRP-positive patients displayed
a significantly higher relapse rate. BCRP may be therefore regarded as
an easy evaluable prognostic factor in AML with normal karyotype, and
should help in the design of a risk-adapted post remission therapy.
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IMMUNOPHENOTIPIC PATTERN OF HIGH RISK KARYOTYPE ACUTE MYELOID LEUKEMIA
IS CHARACTERIZED BY EXPRESSION OF CD34 AND LACK OF MPO

M. Sierra,' M.B. Vidriales,' ].]. Pérez,' N.C. Gutierrez,' I. Recio,* R.
Cuello,” E Ramos,*A. Martin-Sancho,”].A. Rodriguez,°].L. Garcia,' .M.
Hernandez,' J.E San Miguel!

'Hospital Clinico U. Salamanca, SALAMANCA, Spain; *Hospital N. Sra de
Sonsoles, AVILA, Spain; *Hospital Clinico Universitario, VALLADOLID,
Spain; *Complejo Hospitalario, LEON, Spain; *Hospital Virgen de la Concha,
ZAMORA, Spain; ‘Hospital del Bietzo, PONFERRADA, Spain

Background. Cytogenetic is nowadays the most remarkable prognos-
tic factor in acute myeloid leukemia (AML), and immunophenotypic
analysis may help to identify some of the most frequent cytogenetic
abnormalities in this disease. Aim.To identify immunophenotypic pat-
terns present in AML with adverse cytogenetics. Methods. Samples from
a total number of 185 de novo AML patients (median age: 54 years, range
10-91; 56% male and 44% female) were immunophenotypically ana-
lyzed by multiparametric flow cytometry, using a large panel of 256 mon-
oclonal antibodies. A cut-off point of 20% of the total blast cell popula-
tion was used to define a marker as positive or negative. Chromosome
analysis of bone marrow cells was performed at diagnosis using short-
term (24-48 h) unstimulated cultures. At least 20 metaphases were ana-
lyzed. Definitions of cytogenetic clonality and karyotypic descriptions
were in accordance with ISCN guidelines (1995). Cases with abnormal-
ities in chromosome 3, 5, 7 or complex karyotype (3 or more abnormal-
ities) were considered as adverse prognosis. Results. Among the AML cas-
es classified as high risk karyotype, 32/59 (69%) showed a constant
immunophenotypic pattern in blast cells characterized by the CD34
expression and lack of expression of cytoplasmatic myeloperoxidase. In
contrast, this pattern was observed in 4/61 (9%) and 10/51 (22%) of
good and intermediate cytogenetic risk group respectively (p<0.001).
Moreover, when patients with chromosome 3 abnormalities were con-
sidered as an isolated group (n=9), this pattern was present in 89% of
cases, while AML with -5/5q (n=10) and -7/7q (n=19) showed this
immunophenotypic pattern in 50% and 53% of cases, respectively. By
contrast, AML with good risk karyotypes (n=61) only showed this
immunophenotipic pattern in 3/21 (14%) of AMLs with t(8;21), 1/21
(6%) of inv(16) and no cases with t(15;17). Therefore, once the
CD34+/MPO- immunophenotypic pattern is identified, the relative risk
of bearing a cytogenetic abnormality belonging to the adverse cytoge-
netic group in de novo AML patients is 3.2 times when compared to the
immunophenotypic profiles. Conclusions. The immunophenotypic pat-
tern characterized by the expression of CD34 and lack of expression of
MPO (CD34+ MPO-) is associated with adverse prognosis karyotype.
Additional cytogenetic studies (e.g. FISH) should be performed in cases
with normal or unsuccessful cytogenetics analysis in order to identify
possible overlooked abnormalities.
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ABNORMALITIES IN P53 AND P14ARF IN DE NOVO AML PREDICTS A VERY SHORT OVER-
ALL SURVIVAL AND IN VITRO DRUG-RESISTANCE.

H. Nahi, M. Merup, S. Lehmann, S. Bengtzen, M. Jansson,
L. Mollgard, C. Paul

Karolinska University Hospital, STOCKHOLM, Sweden

The purpose of this study was to correlate the karyotype of
myeloblast to long-term overall survival and in vitro cytoxicity of conven-
tional antileukemic drugs in patients with de novo AML. Abnormalities
in chromosome 17, which are associated with p53 mutations, and 9p,
the locus that encodes among others p14ARF which binds and inacti-
vates the HDM-2, which in turn targets p53 for degradation. Thus dele-
tions in 9p21 resulting in inhibitory effects on p53 protein were focused
on. Methods. Blast cells were isolated from 381 patients diagnosed with
de novo AML during the last 20 years at our clinic. Chromosomal analy-
sis was successful in 318 cases. All samples were tested for in vitro cyto-
toxicity for fludarabine, AMSA, mitoxantrome, vepeside, daunorubicine
and Ara-C after 4days culture, using the ATP assay. in vitro cytotoxicity
was correlated to chromosomal aberrations. In the 318 patients, five
main groups were identified; cases with monosomy 7 or deletion 7q
(n=32), complex karyotype (n=50), normal karyotype (n=114), abnormal
chromosome 17 (n=20) or abnormal 9p (n=13). Complex karyotype and
the chromosome 7 abnormalities are well known markers for poor prog-



nosis, long term outcome and in vitro drug resistance. The first three
groups were compared to patient’s samples with abnormal chromosome
17/9p. Results. Abnormalities of chromosome 17 indicate a significantly
higher drug resistance for all drugs tested and a significant shorter over-
all survival compared to patients with normal and complex karyotype.
A shorter overall survival and higher drug resistance was also noted
when comparing abn.17 to patients with abnormal 7, but the differences
was not significant. All patients with abnormalities on chromosome 17
died within eleven months after diagnosis. Patients with abnormal 9p
had a shorter overall survival but did not differ in i vitro drug resistance
compared to patients presented with normal karyotype. Conclusions.
Abnormalities in chromosome 17 appears to be a strong marker for both
in vitro drug resistance and adverse outcome, even when compared to
other high risk karyotypes in AML. Patients with abnormalities in 9p,
which atfect p53 protein pathway and degradation, showed a shorter
overall survival but less obvious drug resistance.

0126

LEUKEMIA IN UKRAINIAN CLEAN-UP WORKERS OF THE CHORNOBYL ACCIDENT:
EPIDEMIOLOGIC AND HEMATOLOGIC ASPECTS

D. Bazyka, A. Romanenko, D. Bazyka, V. Bebeshko
Research Center for Radiation Medicine, KYIV, Ukraine

Background. Leukemia holds a special place in the study of radiation-
related cancer because bone marrow is one of the tissues most sensitive
to the carcinogenic effect of ionizing radiation, radiogenic leukemia has
the shortest latent period among radiation-induced cancers, and its
appearance suggests that solid tumors may follow. U.S. National Can-
cer Institute (study team - A Bouville, M.Hatch, G Howe, N Luckyanov,
I Masnyk, L Zablotska) and Research Center for Radiation Medicine
from Ukraine (study team NG Babkina, E Bakhanova, EI Bomko, Yu
Byelyayev, V Chumak, I Dyagil, NA Gudzenko, TF Lubarets) have ini-
tiated a study of radiogenic leukemia. Aims. The main objective is to test
the hypothesis that exposure to radiation during cleanup operations fol-
lowing the Chornobyl accident led to an increase in leukemia among
male cleanup workers from Ukraine. Results. A retrospective case-con-
trol study of ionizing radiation and leukemia was conducted in a cohort
of 110,645 male Ukrainian liguidators involved in cleanup work follow-
ing the accident at the Chornobyl nuclear power plant in northern
Ukraine which occurred on April 26, 1986. The cohort includes 46% of
clean-up workers in Ukraine. Information on all cases from 1986 to 2000
was collected in the hematological, pathological departments of local
hospitals and registries of radiation exposed after Chornobyl in 5 target
areas of Ukraine and Kyiv city including clinical records and blood
smears, bone marrow slides, cytochemical and histological preparations,
immunophenotype. Cases were evaluated by the international diagnos-
tic review from 5 pathologists (2- USA, 2 - Ukraine, 1- United Kingdom).
Annual case distribution showed a marked tendency to increase with age
after the exposure. To assess the influence of ionizing radiation exposure
analysis was performed of observed and expected (spontaneous)
leukemia numbers at the cohort basing on the data on male population
of Ukraine. The doses in cases obtained by RADRUE retrospective
dosimetry were higher than in controls..Risk estimates were performed.
Summary. Obtained data show the elevation of cases number and radi-
ation risks in Chornobyl clean-up workers in Ukraine 8-14 years after the
radiation exposure. Further follow-up of the cohort is performed.
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QUANTITATIVE ASSESMENT OF AML/ETO FUSION TRANSCRIPT AS USEFUL TOOL FOR
MINIMAL RESIDUAL DISEASE DETECTION AND OUTCOME PREDICTION IN T(8;21) AMLS
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E Arruga,’ L. Defilippi,’ P. Nicoli,> S. Carturan,” A. Guerrasio,’
G. Martinelli’ G. Saglio’

'Inst.of Hematology ‘Seragnoli’, BOLOGNA, Italy; *University of Turin,
ORBASSANGO, Iialy; *University of Bologna, BOLOGNA, Italy

Background. The t(8;21) translocation derives from the fusion of AML1
on chromosome 21 and ETO on chromosome 8. It is associated with FAB
subtype M2 acute myeloid leukemia (AML). In order to predict relapse,
qualitative PCR has a limited value since a positive PCR can be observed
for a long follow-up period , even during continuous complete remission
(CCR). From preliminary studies, quantitative RT-PCR seems to be a
good candidate to predict clinical outcome of patients presenting AML1-
ETO rearrangement. Aims. To test the usefulness of quantitative RQ-
PCR assay in detecting minimal residual disease and in predicting relapse

in patients affected by t(8;21) AML. Methods. We analyzed in a retrospec-

11" Congress of the European Hematology Association

tive manner 123 PB and BM samples from 33 patients affected by AML
presenting AML1-ETO rearrangement by standard nested RT-PCR. 111
out of 123 BM samples were also analyzed by quantitative RQ-PCR
technique following standard Methods. Samples were taken at diagnosis,
after induction and consolidation therapy. Results. The median age of
the patients was 34 years (range 6-60). 13 patients underwent conven-
tional chemotherapy and 20 were treated with autologous or allogene-
ic bone marrow transplantation. WBC median value at diagnosis was
7905 (range 400-23300). 9 out of 21 patients who achieved and remained
in CCR showed qualitative RT-PCR positivity after consolidation treat-
ment, in two cases even after allogeneic and autologous transplantation
showing a late clearance of the transcript. By contrast, 5 patients out of
12 achieved PCR negativity but subsequently relapsed. We compared the
values obtained by RQ-PCR in the 21 patients who achieved complete
remission to the 12 who relapsed during follow-up. At diagnosis quan-
titative analysis of AML-ETO fusion transcript showed a large variabil-
ity (median value 71580, range 9632-801900). No difference was found
between transcript amount at diagnosis and clinical outcome (p=0,6 by
Mann-Whitney test). We did not observed any significant correlation
between transcript amount and either WBC values (r= 0,14) or blast per-
centage (r= 0,23). Values obtained after induction treatment are not dif-
ferent in patients who reached CR as compared to those who relapsed
(»=0,17). By contrast, after consolidation treatment, patients in CR
showed a median transcript level of 14, compared to 393 AML-ETO
copies in those who subsequently released.(y= 0,014). We also tried to
identify a threshold level of transcript after consolidation to identify the
CCR patients. We can observe that only two patients out of 21 in CCR
reached a post consolidation value > 15 copy numbers. On the other
hand only 4 out of 20 patients who obtained a post consolidation value
below 15 copies subsequently relapsed. Conclusions. Quantitative RT-
PCR assessment of AML/ETO fusion transcript amount in leukemic
patients is a useful tool for detecting minimal residual disease. Our data
demonstrated that the most significant value to predict final outcome is
the one obtained after consolidation treatment. We can also identify 15
AML-ETO copies after consolidation as threshold level in order to pre-
dict patients’ outcome.

0128

PROGNOSTIC SIGNIFICANCE OF BAALC EXPRESSION IN ACUTE MYELOID LEUKEMIA
WITH NORMAL KARYOTYPE: FROM MICROARRAY TO RQPCR ASSAY

N. Maroc,' O. Biglia,' V. Forestier," A. Martinec,' N. Borie,'
N. Carbuccia,” N. Vey;® D. Birnbaum,” M.]. Mozziconacci,’ E Hermitte'

'Ipsogen, MARSEILLE, France; *Inserm-Umr*”, MARSEILLE, France; *Insti-
tut Paoli-Calmettes, MARSEILLE, France

Background. Clonal cytogenetic abnormalities are one of the most
important factors predicting clinical outcome in Acute Myeloid
Leukaemia (AML) and are used to guide risk-adapted treatment strate-
gies. However, approximately 50% of de novo AML have normal kary-
otype and therefore lack informative chromosome markers. The identi-
fication of relevant genetic features as well as the discrimination between
different subsets of patients within this group remain major challenges.
BAALC high expression in pre-treatment blood samples (peripheral
blast) was proposed to be an independent adverse prognosis factor for
Overall Survival (OS) Event Free Survival (EFS) and Disease Free Sur-
vival (DES). Aims. The goals of this study were to determine if expres-
sion of BAALC was a prognosis factor in AML by using a new specific
quantitative PCR (RQ-PCR) assay and to compare these results with
data obtained on microarrays. Methods. We developed a new specific
RQ-PCR assay for quantification of BAALC transcripts in human cells.
This assay is based on the plasmid technology which allows the precise
calibration and normalisation of RQ-PCR results and is highly repro-
ducible. The ratio of BAALC transcript to endogenous ABL transcript
provides a normalised quantification of BAALC independent of the cell
count and RT efficiency. We previously profiled on a 9000-cDNA
microarray 61 adult AML samples with normal cytogenetic at diagno-
sis. Prognostic significance of BAALC and EVI1 expression levels was
analysed using univariate Cox proportional hazards regression analy-
ses. Results. Microarray data showed that BAALC expression values were
associated with outcome (p=0.07). In addition, we could note that when
combined with EVI1 expression values, results were even better. We
thus could determine that: (i) EVI1 expression was significantly correlat-
ed with outcome in BAALC - group (»=0.03); (ii) BAALC+ and BAALC-
/EVI1- patients correspond to a poor prognosis class and; (iif) BAALC-
/EVI1+ patients to a good prognosis class (increased OS, p=0.0076) (Fig-
urel). RQ-PCR assay analytical validation showed a reproducible sensi-

tivity greater than 10-5 (less than 100 BAALC positive KGla cells in
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5.106 BAALC negative K562 cells or 50pg of KG1a RNA in 1pg of MV4-
11 RNA). We determined BAALC levels in normal peripheral blood sam-
ples (n=26). The median normalised copy number (NCN) of BAALC
was 2210 and ranged between 129 and 6427. Pathological values were
assessed on a subset of AML samples (n=24) already used for microar-
ray analysis. The median NCN was 1693, and ranged between 61 and
31850. The RQ-PCR results demonstrate a clear direct correlation
(»=0.0057) between OS and expression of BAALC alone in normal kary-
otype AML patients (Figure 2). Conclusions. We confirmed high expres-
sion of BAALC as an adverse prognosis factor for normal karyotype
AML patients, and identified a BAALC - / EVI1 + class with favourable
outcome. The sensitivity and dynamic range of the BAALC RQ-PCR
assay may contribute to treatment option decisions at diagnosis. Larg-
er patient cohort and clinical trials will evaluate the impact of this new
molecular tool on patient care. Further RQ-PCR studies will be per-
formed to accurately assess the importance of EVI1 expression correla-
tion with outcome in BAALC - group.

Figure 1. Microarray data analysis, OS and DFS.

Figure 2. RQ-PCR data analysis.
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A MULTICENTER PROSPECTIVE RANDOMIZED STUDY OF LENOGRASTIM IN
CONSOLIDATION CHEMOTHERAPY FOR ELDERLY PATIENTS WITH ACUTE MYELOID
LEUKEMIA (JALSG GML200-S STUDY)

S. Ohtake,' E Yagasaki,” S. Miyawaki,’ M. Matsuda,'H. Taguchi,” T.
Matsushima,’K. Toba,” M. Yoshida,°T. Naoe,’R. Ueda,’R. Ohno®

'Kanazawa University, KANAZAWA, Japan; *Saitama Medical School,
SAITAMA, Japan; *Saiseikai Maebashi Hospital, MJAEBASHI, Japan; ‘Kin-
ki University, OSAKA, Japan; *Kochi University, KOCHI, Japan; ‘Gunma
University, MAEBASHI, Japan; "Niigata University, NIIGATA, Japan; *Japan
Adult Leukemia Study Group, HAMAMATSU, Japan

Background. Although G-CSF administration after consolidation
chemotherapy for elderly patients with acute myeloid leukemia (AML) is
recommended in some clinical guidelines, effective use of G-CSF adminis-
tration has been under investigation. Aims. We conducted a multicenter
prospective randomized study to compare two different administration
schedules of lenograstim after consolidation chemotherapy for elderly AML
patients. The primary endpoint of this randomized study is to compare the
duration of fever (above 38°). Methods. Patients with newly diagnosed
untreated de novo AML older than 64 years of age who attained complete
remission (CR) were eligible for this study. After consolidation chemother-
apy with behenoyl cytarabine (200 mg/m?, d1-5) and mitoxantrone (age<70
years; 7 mg/m?, d1-3, age 270; 5 mg/m’; d1-3), patients randomly assigned
to receive lenograstim (5 pg/kg, 30 min i.v.) either after absolute neutrophil
count (ANC) less than 1000/uL (Arm A: prophylactic administration) or
after ANC less than 1000/uL with fever above 37.5° (Arm B: therapeutic
administration) until neutrophil recovery. Results. Between August 2000 and
March 2005, 110 evaluable patients were registered. 54 patients were in
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Arm A and 56 in Arm B, and the median age of both groups was 71 years
old. There were no significant differences in patient characteristics. All
patients received lenograstim in Arm A. Twenty-nine patients (51.8%)
received lenograstim in Arm B, because 27 patients did not experience fever
above 37.5°. The duration of fever was not significantly different between
Arm A and Arm B (Mean+SD: 1.2+2.1 vs. 1.4+2.1 days, respectively,
p=0.34). The duration of febrile neutropenia (ANC< 500/pL and tempera-
ture >37.5°) was slightly shorter in Arm A (Mean+SD: 1.2+2.4 as compared
with 1.6+2.1 days in Arm B, p=0.078). In 65-69-year-old patients who
received more intensive chemotherapy, the duration of febrile neutropenia
was significantly shorter in Arm A (Mean+SD: 0.8+1.4, as compared with
2.0+£2.5 in Arm B, p=0.032). The duration of infectious complications was
slightly shorter in Arm A (p=0.06). The recovery of neutropenia was more
rapid in Arm A compared to Arm B (ANC>500/uL: median 5.0 vs. 9.0 days,
p<0.0001; ANC>1000/uL: median 8.5 vs. 14.5 days, p<0.0001). There was
no difference of development of lenograstim-related severe toxicity between
Arm A and Arm B. Conclusions. Prophylactic administration of lenograstim
after consolidation chemotherapy obtained better clinical benefits, espe-
cially for those who received more intensive chemotherapy.

0130

INTERPRETATION OF INTERLEUKIN-2 RECEPTOR A POSITIVE CELLS DURING INDUC-
TION CHEMOTHERAPY FOR ADULT ACUTE MYELOGENOUS LEUKEMIA PATIENTS

HJ. Kim, H.Y. Jeong, Y. Choi, S.Y. Kim, K.S. Eom, S. Lee, C.K. Min,
S.G. Cho, J.W. Lee, W.S. Min, C.C. Kim

CHSCTC, Catholic Univ. of Korea, SEOUL, South-Korea

Background. CD25 represents IL-2 receptor o (IL-2Ra). CD25 antigen
expression has been observed mainly in FAB-M4 and -M5 subtypes of
acute myelogenous leukemia (AML). However, questions about the
dependence or independence of both CD25+ leukemic cell functions in
AML and the varying expressions of IL-2R for malignant myeloid cells
remain unanswered. Unlike solid tumors, hematological diseases such
as AML have demonstrated a wide range of soluble IL-2 receptor levels,
which suggest the possibility of different patterns of proliferation of
leukemic cells. In addition, AML cells possess the characteristics of cell
surface CD25 inducibility. Aims. An attempt was made to correlate clin-
ical outcomes with specific patterns of the expression of immune cells
after induction chemotherapy (IC) in adult patients AML. Methods. Sev-
enty-five newly diagnosed AML patients received the same initial IC and
serial bone marrow (BM)- or peripheral blood (PB)-samples were taken.
The gated CD45/CD25/CD4 cell populations were used to compare for
the intensity of immunophenotypic signals and the different cell subsets,
according to the treatment timeline. Results. As one of the best predic-
tive prognostic parameters, patients who responded poorly to IC
showed exceptionally higher levels of PB CD45+CD25+ cells on days 7
(»=0.002) and 21 (p=0.05) post-IC. The results of patients in complete
remission (CR)(n=61), as well as those of the patients who showed con-
tinuous CR, showed relatively lower levels of PB CD45+CD25+ and
higher CD4+CD25+ regulatory T cells in the steady PB after the stan-
dard IC, which was accurately discernible in every patient and in nor-
mal healthy individuals (n=21). We found considerably lower expression
levels of BM/PB CD4+CD25+ regulatory T cells in the patients. Conclu-
sions. These findings suggest that we can use the CD25+ cells during
induction chemotherapy as to predict the outcome of adult AML
patients. Further, it is necessary to reveal the exact function of those
emerging cells during chemotherapy in the future.
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INHIBITION OF FLT3-ACTIVATING MUTATIONS MAY NOT PREVENT CONSTITUTIVE ACTI-
VATION OF ERK/AKT/STAT PATHWAYS IN SOME AML SAMPLES: A POSSIBLE CAUSE
FOR THE LIMITED EFFECTIVENESS OF THERAPY WITH SMALL-MOLECULE INHIBITORS

C.H. Lopez-Pedrera,' E. Siendones,” N. Barbarroja,’ P. Buendia,’
A. Torres,” E Velasco®

'Hospital ‘Reina Sofia’, CORDOBA, Spain; *CentroAndaluz Biol Desar.U
Pablo Olavide, SEVILLA, Spain; *Hospital Reina Sofia, CORDOBA, Spain

AML cells are characterized by genetic alterations involved in the
expression of transcriptional regulators that are critical for normal
hematopoietic development and differentiation. Activating mutations on
FIt3 receptors are the most common genetic alterations in AML, confer-
ring a poor prognosis and decreased overall survival. Thus, Flt3 is nowa-
days a promising target for therapeutic intervention, and a group of new
small molecule inhibitors targeting the Flt3 RTK are currently being eval-
uated in clinical trials. However, clinical responses in relapsed or refrac-
tory AML are limited and transient. This study investigates the rele-



vance of activating mutations of Flt3 on the constitutive activation of
intracellular pathways aberrantly active in AML, and their effect on blast
cell survival. A total of 28 patients with acute myeloid leukaemia (AML)
diagnosed according to the classification of the French-American-British
(FAB) committee, as well as ten healthy controls, were entered into this
study after informed consent. Blast cells were obtained either from
peripheral blood or bone marrow aspirates at the time of diagnosis, and
isolated by gradient centrifugation using Ficoll-Hypaque. Flt3 gene muta-
tions were identified by allele-specific polymerase chain reaction (PCR)
amplification from Flt3 cDNA, followed by agarose gel electrophoresis
analysis. The status of activation of the MAPK/AKT/STAT pathways
was analyzed by both Western blot and electrophoretic mobility shifts
assays. Our results showed differential activation of multiple pathways
(ERK, p38, Akt, Bcl-2, NF-xB, and STAT proteins) involved in the survival
and differentiation of AML. In addition, our overall data demonstrated
a differential activation of these intracellular pathways among the dif-
ferent AML subtypes analyzed, and even between the different AML
samples belonging to the same AML subtype. Contrary to previous
reports, we found that inhibition of mutant Fit3 phosphorylation did
not prevent phosphorylation of ERK, STAT5 or Akt in some AML sam-
ples, suggesting the implication of Flt3-activating mutations and other
cytogenetic or molecular unknown events. On the other hand, resistance
to spontaneous apoptosis was found to be related to the simultaneous
activation of several intracellular signals. Moreover, antiapoptotic routes
regulated by the mutant and the wild-type Flt3 diverged in some sub-
sets of primary AML blasts. Taken together our results showed differ-
ential activation of multiple pathways even in the same AML subtype,
and not related to activating mutations of the FIt3 receptor. This suggests
the existence of distinct mechanisms of activation or even other mutat-
ed components with constitutive activation that might silence the effect
of specific kinase-inhibitors. Thus, a simultaneous intervention, ade-
quately targeting the signaling pathways altered in each AML patient,
may provide a more effective approach to reverse leukemogenesis. Sup-

ported by FIS 050910, FIS 041291 and JA 0024/2005.

0132

THE PRESENCE OF FLT3 MUTATIONS DOES NOT IMPAIR STEM CELL MOBILIZATION AND
FEASIBILITY OF AUTOLOGOUS PERIPHERAL BLOOD STEM CELL TRANSPLANTATION IN
ACUTE MYELOID LEUKEMIA

E Ferrara,' S. Palmieri,' E Pollio,' C. Lo Pardo,' D. Graziano,' C. Falco,’
M.R. D’Amico,' M. Celentano,' L. Vicari,' B. Izzo,” E Pane’

'Cardarelli Hospital, NAPOLI, Italy, *Fedetico II University, CEINGE,
NAPOLI Ttaly

Background. The presence of mutations in the juxtamembrane domain
of the tyrosine kinase receptor gene fetal liver tyrosine kinase 3 (FLT3)
has emerged as a powerful prognostic indicator in acute myeloid
leukaemia (AML), mainly in patients with normal karyotype. Further-
more, FLT3 is preferentially expressed on the cell surface of hematopoi-
etic progenitors, and its ligand (FL) is expressed as a membrane-bound
or soluble form by bone marrow stroma cells. FL-FLT3 interaction plays
an important role in the maintenance, proliferation and differentiation
of hematopoiesis. Accordingly, mutations of FLT3 could play a role in
mobilization of peripheral blood stem cells (PBSC) in patients with AML
and, as a consequence, affect feasibility of autologous stem cell transplan-
tation (PBASCT). Aims. In this study, we analyzed the relevance of FLT3
mutations on mobilization and collection of CD34 positive (CD34+)
cells as well as on feasibility of ASCT from a series of 111 patients with
acute myeloid leukaemia and normal karyotype. Material and Methods.
There were 68 male patients and 43 female patients with a median age
of 58 years (range 17-79). Overall, 23 patients out of 111 (21%) had FLT3
mutations. More in detail, FLT3/ITDs were detected in 14 out of 111
patients (13%), while FLT3 D835 mutations were detected in 8 of 34
patients (7 %). One patient (1%) was found as having both abnormali-
ties. Results. The overall CR rate of 74% and was not influenced by the
presence of FLT3 mutations (64 out of 88 or 73% for FLT3- as opposed
to 18 out of 23 or 78% for FLT3+ patients, p:0.78). The overall success-
ful mobilization rate (> 2x10° CD34+ cells/kg) was of 89% (65 out of 73)
and was identical for FLT3- and FLT3+ patients, i.e. 42 out of 47 for
FLT3- (89%) and 16 out of 18 for FLT3+ (89%), #:0.69). The median
number of CD34+ cells collected was 7.6x10%kg (range 2.1-50.8) and
7.1x10°/kg (range 4.4-60.3) for FLT3- and FLT3+ patients, respectively
(1:0.64). Feasibility of PBASCT was 47 % for FLT3- patients (41 out of 88)
as opposed to 48% for FLT3+ ones (11 out of 23), p 0.89. Among 73
patients evaluated for mobilization, feasibility of ASCT rose to 71%
and, once again there was no difference between FLT3- (41 out of 55 or

74%) and FLT3+ patients (11 out 18 or 61%), p:0.43. Reasons for not
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autografting the remaining 21 patients (29 %) included early relapse (n =
10), toxicity after consolidation (n = 5) and failure to mobilize PBSCT (n
= 6). Of note, early relapse rate was higher for FLT3- patients (5 out of
7, or 71%) as opposed to 5 out of 14 (36%) for the group of FLT3-
patients, p:0.27. Conclusions. the analysis of our data demonstrate that the
presence of FLT3 mutations has no influence on mobilization and col-
lection of CD34+ cells as well as on overall feasibility of PBASCT in
AML patients with normal karyotype.
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MYELOABLATIVE CHEMOTHERAPY FOLLOWED BY AUTOLOGOUS STEM CELL INFUSION
MAY OVERCOME THE ADVERSE PROGNOSTIC IMPACT OF FLT3 MUTATIONS IN ACUTE
MYELOID LEUKAEMIA

E Ferrara,' S. Palmieri,' E Leoni,? S. Ciolli,? M.R. D’Amico,' E Pollio,'
M. Celentano,' B. Izzo,* E. Pane®

'Cardarelli Hospital, NAPOLI, Italy; *Florence University, FIRENZE, Italy,
*Federico Il University, CEINGE, NAPOLI, Italy

Background. Within the past few years the presence of an activating
internal tandem duplication (ITD) in the juxtamembrane domain of the
tyrosine kinase receptor gene fetal liver tyrosine kinase 3 (FLT3) has
emerged as a powerful prognostic indicator, ahead of cytogenetics, pre-
dicting for relapse from complete remission (CR) in acute myeloid
leukaemia (AML). In particular, patients with activating FLT3 mutations,
either in the form of an internal tandem duplication (ITD) or a point
mutation in the activation loop [point mutations of Asp835 (FLT3/D835
mutations)] have a significantly higher risk of relapse, namely in inter-
mediate risk AML, in which most patients present with normal kary-
otype. Aims. To analyze the prognostic relevance of FLT3 mutations in
73 patients with acute myeloid leukaemia with normal karyotype, who
survived induction and consolidation and received autologous stem cell
transplantation (ASCT) after successful mobilization of peripheral blood
stem cell (PBSC) in CR1. Patients and Methods. There were 44 males and
29 females with a median age of 54 years (range 20-77). Overall, 16 out
of 73 autografted patients (22%) had FLT3 mutations. More in detail,
FLT3/ITDs were detected in 10 out of 73 patients (14%), while FLT3
D835 mutations were detected in 5 cases (7 %). One patient (1%) was
found as having both abnormalities. Pre-transplant therapy consisted of
ICE as induction (idarubicin + cytarabine + etoposide) followed by
NOVIA (mitoxantrone + intermediate dose cytarabine) as consolidation
and mobilizing regimen for patients aged up to 60 years, and of contin-
uous infusion (c.i.) of fludarabine and cytarabine (ciFLA) as induction and
consolidation for patients >60years. Conditioning regimen was a com-
bination of 3 days c.i. idarubicin plus busulphan for 4 days (I-Bu) for 56
patients (reduced by one day for both drugs for patients >60 years), and
classical Bu-Cy for the remaining 17 cases. Results. Analysis of basal char-
acteristics of the patients showed that white blood cell count (¢: 0.009),
serum concentration of lactate dehydrogenase (p:0.01), and percentages
of peripheral blood (p:0.002) and bone marrow blasts (»:0.03) were sig-
nificantly higher in patients positive for FLT3 mutations. On the contrary;,
overall survival and disease free survival were similar between patients
with or without FLT3 mutations (p: 0.73 and 0.78, respectively). Conclu-
sions. Our data suggest that myeloablative chemotherapy supported by
auto-PBSCT may overcome the adverse prognostic implications of FLT3
mutations in AML. However, it is to consider that autografted patients
are highly selected for best response to induction, consolidation and
mobilization as well as for minor non-haematologic toxicity.
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PEDIATRIC RELAPSED ACUTE MYELOID LEUKEMIA IN THE NETHERLANDS FROM 1980
UNTIL 2000

B.E Goemans,' K. Corbijn,” R.YJ. Tamminga,® K. Hahlen,’
G.J.L. Kaspers'

VU University Medical Center, AMSTERDAM, Netherlands; *DCOG, THE
HAGUE, Nethetlands; *Beatrix Children’s Hospital, UMCG, GRONINGEN,
Netherlands; *Sophia Children’s Hospital, Erasmus mc, ROTTERDAM,
Netherlands

The prognosis of pediatric AML has improved considerably over the
past decades, with overall long-term survival rates up to 60%. Howev-
er, relapse remains the major cause of treatment failure, occurring in 30-
40% of patients. Patients with relapsed AML have a poor prognosis.
Studies from different groups have shown survival rates of 15-30%. The
outcome of Dutch pediatric relapsed AML patients is unknown. We
therefore studied all pediatric de novo AML patients initially diagnosed
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between 1980 and 1998 who suffered from a relapse. Most were initial-
ly treated on the subsequent Dutch Childhood Oncology Group
(DCOQG) studies ANLL 80, 83, 87 and 94. Data were collected from the
central data collection center of the DCOG. From 1980-1998 354
patients were diagnosed with de novo AML in the Netherlands. 113
patients (32%) relapsed between 1980 and 2000. Most (63 %) relapsed
within a year after reaching first complete remission (CR1) (median time
to relapse 9 months, range 1-56 months). 80% (N=90) of patients were
treated with curative intent. Patients were treated with different treat-
ment regimens as during most of this period no uniform treatment pro-
tocols were available. CR2 was achieved in 84% of patients after a medi-
an of 2 courses of chemotherapy. Stem cell transplantation (SCT) was
performed in 22 patients after achieving CR2. Overall, probability of 10
year overall survival (10-year pOS) of pediatric relapsed AML patients
was 0.16 (SE=0.04). Patients that relapsed early (CR1<1 year) were sig-
nificantly less likely to survive than patients that suffered from a late
relapse (5-year pOS 0.12 vs. 0.29, p<0.0001). One third (8/22) underwent
an autologous and two-thirds (14/22) an allogeneic SCT. We performed
multivariate analysis, including SCT (as a time-dependent variable) and
CR1 duration (CR1< 1 year). Both SCT and CR1 duration were signifi-
cantly correlated to survival. Patients that received a SCT in CR2 had a
significantly improved survival (RR=0.43, p=0.008), while a CR1 duration
<1 year resulted in a significantly poorer survival (RR=2.7, p<0.0001). In
conclusion, 16% of pediatric relapsed AML patients are long-term sur-
vivors. Patients with an early relapse do worse compared to patients
with a late relapse, confirming results from other study groups. There is
a survival benefit for SCT after relapse. We recently opened an interna-
tional randomized phase III trial for children with relapsed/refractory
AML (I-BEM/DCOG Relapsed AML 2001/01), randomizing FLAG (flu-
darabine, cytarabine, G-CSF) with or without liposomal daunorubicin.
This ongoing trial enables internationally uniform treatment of the rare
cases of relapsed AML in children and will show us if the addition of lipo-
somal daunorubicin is of benefit for these children.
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PROTEIN KINASE CK2A AS AN INDEPENDENT PROGNOSTIC MARKER AND A NOVEL
THERAPEUTIC TARGET IN ACUTE MYELOID LEUKEMIA

Y.H. Min,' ].I. Eom,* J.Y. Cho,' ].W. Cheong,' ].S. Kim,' Y.R. Kim,"
LH. Park,' ].K. Lee,> W.I. Yang'

Yonsei Universtiy College of Medicine, SEOUL, South-Korea; *Clinical Can-
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Background. Protein kinase CK2 (formerly casein kinase II) is a highly
conserved, and ubiquitously expressed protein serine/threonine kinase
implicated in various cellular processes including proliferation, differen-
tiation, and transformation. However, the clinical and biological signif-
icances of CK2 have not been elucidated in acute myeloid leukemia
(AML). Aims. We tried to evaluate the clinical and biological significances
of CK2 in AML, Methods. We first analyzed the expression and activity
of catalytic subunit of CK2 (CK2a) by Western blot and its association
with clinical outcomes in consecutive 59 AML patients with normal
karyotype. Results. Western blot analyses demonstrated that CK2a.
expression was observed in 30 (50.8%) cases. Constitutive expression
of CK20. was not demonstrated in bone marrow samples obtained from
healthy volunteers. Levels of CK20. expression were highly correlated
with CK2o catalytic activity (#<0.0001) in primary AML cells. Kaplan-
Meier analysis showed that the disease-free survival (DFS) and overall
survival (OS) rate were significantly lower in the CK2a-positive cases
compared to the CK20-negative cases (¢<0.05 and p<0.001, respective-
ly). Multivariate analysis revealed that CK20 expression was an inde-
pendent prognostic factor in the DFS (p=0.002) and OS (»=0.008). Treat-
ment of U937 leukemia cell line with a CK2-selective inhibitor, apigenin,
for 24 h potentially reduced the expression levels of phosphorylated
PTEN, phosphorylated Akt/PKB and Akt/PKB downstream molecules in
a dose-dependent manner. In contrast, an induced overexpression of
CK2o increased the levels of anti-apoptotic proteins including Bcl-2, Bcl-
xL, Mcl-1, survivin and XIAP in U937 cells. Although apigenin did not
potentially induce cell death in U937 cells, an induced over-expression
of CK2a remarkably enhanced the sensitivity of the cells to the api-
genin-induced cell death. Interestingly, apigenin-induced cell death was
remarkably higher in the CK2o-positive primary AML samples (82+
4%) compared to the CK2a-negative AML cells (4+1%, p<0.001), or
normal BM samples (5+2%, p<0.001). Conclusions. These results strong-
ly suggest that protein kinase CK2 is an independent prognostic mark-
er in AML with normal karyotype. In addition, our finding that CK2
inhibitor effectively induces cell death preferentially in the CK20.-posi-
tive AML provides a novel approach to the targeted therapy for AML.
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INTERLEUKIN-2 CAN BE SAFELY ADMINISTERED TO AML PATIENTS IN 1 ST CRAFTER AN
AUTOLOGOUS PERIPHERAL BLOOD STEM CELL TRANSPLANTATION

S.M. Trisolini, S. Capria, L. Cardarelli, V. Gianfelici, G.A. Natale,
M. Ribersani, E. Mandelli, R. Foa, G. Meloni

La Sapienza University, ROMA, Italy

Interleukin-2 (IL2) is a cytokine with anti-tumor activity. When
administered after autologous stem cell transplantation, it appears to
reproduce the graft versus leukemia effect of allogeneic transplant and
possibly prolong disease-free survival (DES). Since 1999, at the Hema-
tology Department of La Sapienza University in Rome, 24 AML patients
in Ist CR underwent immunotherapy with IL2. All patients received
hydroxyurea followed by HD or SD-AraC plus Daunorubicin and
Etoposide as induction treatment, and Daunorubicin plus ID-AraC as
consolidation. Subsequently, an allogeneic or autologous peripheral
blood stem cell transplantation (PBSCT) was planned according to donor
availability. IL2 was administered following PBSCT after BU-CY condi-
tioning regimen in 18/24 patients, and after consolidation in 6 patients
not eligible for an autograft because of infections (2 pts) or mobilization
failure (4 pts). IL2 therapy was started after a median of 4 months from
autograft (range 1-7) and a median of 7.5 months from consolidation
therapy (range 4-14). An absolute neutrophil count higher than 1x109/L,
a stable platelet count greater than 50x10°/L and no evidence of active
infections were required to start the treatment. IL2 was administered
subcutaneously on 5 consecutive days, on a monthly basis, for 1 year or
until relapse. The dosage of IL2 was 4x10° IU on day 1, followed by
8x106 IU on days 2 through 5. All patients received paracetamol and pro-
phylactic trimethoprim/sulfamethoxazole to prevent bacterial infections
during IL2 therapy. No patient required treatment discontinuation
because of a grade 4 toxicity according to NCI-CTC criteria. Fever (grade
1-2) was observed in all patients 4-6 hours after IL2 administration, with
grade 1 arthralgia in 15 of them. The majority of patients showed gas-
trointestinal toxicity (grade 1-2) in the form of nausea and vomiting
(21/24), diarrhoea (4/24) and transient transaminase increase (7/24). Skin
toxicity (grade 1-2) was observed as desquamation (7/24), rash and pru-
ritus which required systemic measures (4/24) and injection site reac-
tions (16/24). With regard to hematological toxicity, grade 3 thrombo-
cytopenia requiring a 50% dose reduction was observed in 2 patients.
Concerning neurological toxicity, only 2 patients showed irritability and
insomnia during IL2 administration, not requiring dose modification.
No patient showed infective complications. In all cases, toxicity com-
pletely recovered within 48 hours from IL2 discontinuation. Five patients
relapsed on therapy, after 2 (CNS relapse), 3, 4, 6 and 11 months from
the start of IL2, while 2 patients relapsed after 5 and 13 months from
treatment discontinuation. One patient is still on therapy and 16 are in
CCR after a median of 18 months (range 1-63) from IL2 discontinuation.
The eighty-months projected probability of DES for the 24 patients is
55%, the median has not been reached. Based on our experience, it
appears that IL2 therapy is a feasible approach devoid of serious toxic-
ity also after an autograft procedure. A randomized trial is currently
ongoing in the context of the EORTC/GIMEMA AMLI12 protocol to
document whether or not IL2 is capable to enhancing the likelihood of
disease-free survival.
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STEM CELL DETECTION IN AML PATIENTS UNDER REMISSION CONDITIONS: A NEW ERA
IN MINIMAL RESIDUAL DISEASE DETECTION?

A. van Rhenen, N. Feller, A. Kelder, B. Moshaver, A H.-W. Westra,
S. Zweegman, G.J. Ossenkoppele, G.J. Schuurhuis

VU University Medical Centet, AMSTERDAM, Netherlands

Background. In CD34-positive acute myeloid leukemia (AML), the
leukemia-initiating event likely occurs in the CD34+CD38- stem cell-
compartment. Survival of these cells after chemotherapy hypothetical-
ly leads to minimal residual disease (MRD) and relapse. Aims. In the
present study we investigated, using 4-colour flowcytometry, whether
aberrant antigen expression at diagnosis can be used to identify AML
CD34+CD38- cells in remission bone marrow. Such would offer oppor-
tunities for stem cell MRD detection and for future patient risk stratifi-
cation and guidance of therapeutic intervention. Methods. FACS analy-
sis was performed on fresh bone marrow CD34+CD38- cells of AML
samples at diagnosis and after chemotherapy and of normal and regen-
erating bone marrow samples. Antibody combinations always consist-
ed of anti-CD34FITC, anti-CD45PerCP and anti-CD38APC together
with different PE-labelled antibodies against CLL-1, CD2, CD$5, CD7,



CD11b, CD19 and CD56, with the exception of CLL-1 all derived from
leukemia-associated phenotypes, LAP’s, used in immunophenotypic
MRD detection (Feller et al., Leukemia 8:1380, 2004). Expression on
CD34+CD38- cells was scored as <50% or >50%. At least 50% expres-
sion at diagnosis is needed for accurate measurements of residual malig-
nant cells after chemotherapy. Results. We found that at diagnosis (60/77)
AML samples of a consecutive cohort showed >1% CD34+ cells and
were considered as CD34-positive. We were able to measure a reliable
number of CD34+CD38- events (>20) in 56/60 cases. CLL-1 expression
was >50% in 15/60 cases, LAP expression in 9/60 cases and both CLL-
1 and LAP in 8/60 cases. Altogether in 32/60 CD34-positive cases, AML
stem cell MRD was possible. In normal bone marrow (n=4) as well as in
regenerating bone marrow, the CD34+CD38- cells did show low (<3 %)
CLL-1 expression (n=6) and low LAP expression (n=2, for all antigens).
Therefore, under MRD-conditions CLL-1 and/or LAP staining might
enable to accurately discriminate between normal and malignant
CD34+CD38- cells in part of AML patients. In agreement with this, the
different ratios of malignant and normal CD34+CD38- cells, that were
found in a number of patients in follow-up material paralleled clinical
outcome. For comparison, whole blast MRD measurements using LAP
was possible in 51/60 CD34-positive patients. In 3 patients without
whole blast MRD possible, stem cell MRD could be used. The higher suc-
cess rate for whole blast VIRD is partly due to the absence of a detectable
CD34+CD38- population in some patients, and to the possibility to
detect LAPs on the CD34 negative compartment in the CD34 positive
AML. However, the success of stem cell MRD will increase using anti-
body combinations known as LAF, but which need at least 5 fluorescence
channels. The main improvement in stem cell MRD will likely come
from the introduction of the alternative stem cell population, ie the side
population (SP). In 7/7 AML samples studied thus far and including both
CD34-positive samples and CD34-negative samples, SP cells were pres-
ent and shown to have LAP/CLL-1 expression in all cases (see abstract
Moshaver ez al.). Lastly, since the population of interest is so well defined
[CD34+/CD38-/CD45dim/SSClow/aberrant marker(s)], stem cell MRD

may require much less extensive experience than whole blast MRD.
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ANALYSIS OF X-CHROMOSOME INACTIVATION PATTERNS IN IRANIAN PATIENTS WITH
AML DURING REMISSION

Y. Mortazavi,' S. Kaviani,” K. Alimoghaddam,’ A.A. Pourfathollah’

'Zanjan Medical School, ZANJAN, Iran; *Tarbiar Modares University,
TEHRAN, Iran; *Tehran University of Medical Sciences, TEHRAN, Iran

Background. Analysis of x-chromosome inactivation patterns in female
patients have been used to assess clonality of various tumours and X-
linked disorders. Conflicting results have been published on the frequen-
cy of clonal patterns in female patients with Acute Myeloid Leukemia
(AML). Previous studies have used DNA methylation to measure X inac-
tivation, but aberrant methylation is known to occur in some situations.
Aim.The aim of this study was to evaluate the patterns of X-chromosome
inactivation during the remission in AML patients at the RNA level.
Materials and Methods. Two hundred normal females and 45 patients
with AML at remission were selected. A non radioactive reverse tran-
scription polymerase chain reaction (RT PCR) method was used to study
the expression of the polymorphisms of G6PD, iduronate 2 sulfatase
(IDS) and palmitoylated membrane protein( P55) genes at the RNA lev-
el. Results. The frequency of heterozygosity was found to be 48.5%
(119/245) for P55 gene. Forty percent (93/245) were heterozygous for IDS
and only 28.9% (71/245) of individuals showed polymorphism at
nt.1311 C/T for G6PD gene. Some individuals were heterozygous for
more than one gene polymorphism. 92/100 (92%) normal female indi-
viduals showed a polyclonal X-chromosome inactivation pattern in lym-
phocytes (L) and granulocytes (G). Clonal patterns were observed in
lymphocytes and granulocytes of 44/45 (98%) de novo AML patients at
presentation, a significantly higher proportion than in controls (8%)
(»<0.01). 28/27 (85.2%) of patients at remission had a clonal X-chromo-
some inactivation pattern in both G and L cells. 4/27 (15%) patients
showed polyclonal patterns. Ten patients were available for a longer fol-
low up. A clonal pattern was observed in G, L and T cells of seven
patients. Three patients converted from clonal to polyclonal and showed
a polyclonal X-chromosome inactivation pattern in G, B and T Iympho-
cytes. Conclusion. From this study, it can be concluded that clonality at
remission is a frequent event in AML and does not necessarily mean
relapse of the disease. There is also a possibility of the conversion of clon-

ality to polyclonality by time.

11" Congress of the European Hematology Association

0139

PROGNOSTIC ROLE OF EOSINOPHILIA AND CYTOGENETICS ON TREATMENT RESPONSE
AND SURVIVAL IN AML-M4. THE GIMEMA EXPERIENCE

A. Pulsoni,' S. Jacobelli,' A. Matturro,’ P. Fazi,' M. Vignetti,’ E. Ferrara,’®
E Di Raimondo,’M. Sborgia,” A. Venditti,’ A. Camera,’ G. Specchia,’
G. Leone’, E Mandelli R. Foa,” L. Pagano’

'La Sapienza University, ROME, Italy; *Department of Haematology, La
Sapienza, ROME, Italy; *Cardarelli Hospital, NEAPLES, Italy; *University of
Catania, CATANIA, Italy; *Pescara Hospital, PESCARA, Italy; “Tor Vergata
University, ROME, Italy; "Fedetico Il Hospital, NEAPLES, Italy; *Foggia Hos-
pital, FOGGIA, Tialy; *Catholic University, ROME, Italy

Background. The acute myeloid leukemia (AML)-M4 subtype is fre-
quently associated to eosinophilia and/or to the cytogenetic alteration
inv(16)/t(16;16). The presence of these features is generally associated
with good prognosis, but the studies concerning their exact role are ham-
pered by the low number of cases. Aims. To assess the influence of
eosinophilia and of the inv(16) on the prognosis of acute myelomonocyt-
ic leukemia (M4) and acute myelomonocytic leukemia with abnormal
eosinophils (M4Eo). Methods. In a non concurrent-prospective setting, we
analyzed patients with AML-M4 consecutively enrolled in two GIMEMA
clinical trials, in 35 Italian hematological divisions. Results. Between
December 1993 and December 2002, 1686 valuable adult patients over
1702 with a diagnosis of AML, were consecutively admitted to the
EORTC-GIMEMA AML10 and AML 99p trials; among these, 400
patients (355 M4 and 45 M4Eo) were studied. The diagnosis of M4 and
M4Eos was first established at each institution and subsequently central-
ly reviewed at the time of study entry. The following parameters were
evaluated: morphology, immunophenotype, cytogenetics performed at
the onset of the disease, complete remission achievement and duration,
overall survival (OS) and disease-free survival (DFS) from AML diagno-
sis. Cytogenetic analysis failed or was not carried out in 40% of cases,
while it was successfully analyzed in 240 cases; inv(16) was found in
17% of them. Patients with M4Eo were younger and more frequently
associated with inv(16) compared to M4. Concerning the probability of
obtaining a CR after standard treatment, at univariate analysis M4Eo had
a trend significant advantage compared to M4, while presence of inv(16)
was significantly correlated to a higher CR probability; the proportion of
patients with resistant disease was higher in patients with M4 morphol-
ogy compared to M4Eo. Fitting a statistical model for the analysis of fac-
tors including interactions, the multivariate analysis showed a significant
advantage only of M4Eo + inv(16) compared to M4-without eosinophil-
ia and without inv(16). DFS was not different in univariate analysis
between patients carrying or not inv(16), while a borderline advantage of
M4Eo was observed with respect of M4, not confirmed at multivariate
analysis. OS curves showed at univariate analysis a significant advantage
both of the presence of eosinophilia (#=0.004) and of inv(16) (»=0.01); at
multivariate analysis, patients with M4Eo+ inv(16) had a highly signifi-
cant advantage compared to M4 without eosinophilia and without
inv(16) (»=0.004), but also compared to M4 + inv(16) (p=0.043), and
M4Eo-without inv(16) (#=0.076). Finally OS and DFS of the 400 patients
with M4and M4Eo was compared to the general AML population with
different FAB: the median duration was of 19.0 and 16.5 months respec-
tively for OS (p=0.17) and 19.7 and 16.4 months for DFS (p=0.51) in M4
versus other AML. Conclusions. AML-M4 with or without eosinophilia
represent 23.7% of AML. The presence of eosinophilia and of
inv(16)/t(16;16) can be both considered favourable prognostic factors;
however, only the association of both features allows a highly significant
advantage in terms of CR and OS. Concerning OS the combination of
both is also significant vs. the presence of one of them.

0140

POLYMORPHISMS IN THE RAD51 AND XRCC-3 GENES INCREASE THE RISK OF
DEVELOPING ACUTE MYELOID LEUKAEMIA

J. Ciudad,' E. Fabiani,” E Guidi, E D’Alo’,* M. Giachelia,? D. Gumiero,’
G. Leone,” M.T. Voso?

'Centro de Investigacion del Cancer, SALAMANCA, Spain; *Universita’ Cat-
wolica S. Cuore, ROME, Italy

Background. DNA is at constant risk from damage from both endoge-
nous and exogenous sources and this damage causes chromosomal insta-
bility leading to oncogenesis, apoptosis and severe failure of cell func-
tions. DNA is protected from damage by detoxification enzymes belong-
ing to two different classes or damage triggering phases: phase I enzymes
metabolise the exogenous agent to a reactive state, whereas phase II
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enzymes detoxify the reactive intermediate by catalysing conjugation.
Even if greater activation and lesser detoxication of carcinogens result
in DNA adducts, it is still possible for genomic integrity to be restored
through DNA repair. Several polymorphisms in genes involving in both
detoxification and repair pathways have been identified and many of
them have been shown to influence the risk of developing solid tumours
and haematological malignancies. Aims. the aim of our study is to inves-
tigate the frequency of polymorphisms involved in detoxification and
double strand break (DSB) repair via homologous recombination (HR)
pathways and to correlate them with AML or therapy-related AML (t-
AML) risk. Methods. we studied 160 patients with AML (132 de novo and
28 therapy-related) and 134 control subjects, matched for age and sex.
RELP PCR were used to analyze genotypes of DNA repair genes for
RAD51 (RAD51-G135C) and XRCC3 (XRCC3-Thr241Met) and detox-
ification genes for NQO1 (NQO1-Pro187Ser) and GSTA1 (GSTA1 pro-
moter region, *A/*B). The polymorphism in the promoter region of
detoxification gene CYP3A4 (CYP3A4-A290G) was examined by mis-
match PCR. Results. When comparing AML patients to controls, a sta-
tistically higher prevalence of the g/c + c/c genotype of the DNA repair
enzyme RAD-51 was found in AML patients (22% versus 12.7%,0O.R.
1.9, 95% C.I. 1-3.6, p=0.04), in particular when associated to the
CYP3A4-A290G detoxification enzyme polymorphism. This was con-
firmed by the multivariate analysis (#=0.047 for the association). Simi-
larly the homozygous met/met mutant of XRCC3 was more frequent
in AML patients (24% vs 12%, OR 2.3,95% C.I. 1.2-4.3). No differences
were found when looking at NQO1, GSTA1 and CYP3A4 polymor-
phisms, alone or in association to XRCC3. In the AML patient group,
we found no associations between enzymatic polymorphisms and type
of AML (de novo versus therapy-related). Summary/Conclusions. DNA
repair enzymatic polymorphism in the RAD51 and XRCC3 genes may
increase the risk of developing acute myeloid leukaemia. This risk is
particularly high when the RAD51-G135C DNA repair polimorphism
is associated to the CYP3A4-A290G detoxification enzyme polymor-
phism.
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THE ANTI-PROLIFERATIVE AND APOPTOSIS-INDUCING EFFECTS OF THE PROTEASOME
INHIBITORS BORTEZOMIB AND PR-171 IN ACUTE MYELOGENOUS LEUKAEMIA

C. Stapnes,' A. Dgskekand,” KJ. Hatfield," E. Ersveer,' B.T. Gjertsen,’
O. Bruserud®

‘Institute of Medicine, BERGEN, Norway; *Department of Biomedicine,
BERGEN, Norway; *Haukeland Univ. Hospital, BERGEN, Norway

Background. Proteasome inhibitors represent a new class of anti-neo-
plastic drugs with documented effects in multiple myeloma and mantle
cell lymphoma. i vitro studies suggest that these drugs also have effects
on other haematological malignancies. Aims. The aim of this study was
to investigate the in vitro effects of proteasome inhibitors on human pri-
mary acute myelogenous leukaemia (AML) blast proliferation,
viability/apoptosis induction and clonogenic potential. Furthermore,
possible correlations with genetic features of AML cells, such as Fit3
mutations and cytogenetic abnormalities were assessed. Methods. Native
human AML blasts from peripheral blood of more than 50 consecutive
patients were analysed. The impact of proteasome inhibition was exam-
ined in the following experimental models: - Cell proliferation:
Leukaemia cells were cultured in vitro in the presence of exogenous
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growth factors (IL-3, SCE, GM-CSEF) for 7 days and cell proliferation was
measured by either [3H]-thymidine incorporation or a colony formation
assay. - Cell viability: Leukaemia cells were cultured in the presence (7
days) or absence (2 days) of exogenous cytokines and apoptosis/viabil-
ity was measured by flow cytometry analysis of Annexin-V
expression/Propidium lodide exclusion. - Cytokine secretion: ELISA and
Multiplex assays for CXCL10, CCL3, CXCL8, GM-CSE, IL-1B, IL-6 and
TNFa. - Proteasome activity; release of the fluorophore 7-amino-4-
methylcoumarin (AMC) from N-Suc-Leu-Leu-Val-Tyr-AMC. We inves-
tigated the reversible proteasome inhibitor bortezomib (Velcade®) and
anovel epoxomicin derivative, PR-171, which is an irreversible inhibitor
(Demo SD, et al. Biochemical and cellular characterization of the novel
proteasome inhibitor PR-171 [abstract]. Blood 2005; 106:455a). Results.
Basal proteasome specific activity in AML blasts varied 1-10 fold. Both
drugs inhibited the proteasome complex with equivalent potency and
suppressed cell viability as determined by annexin/PI staining after 48
hr compound treatment (% Annexin/PI negative cells; mean with stan-
dard deviation: control 33+15; bortezomib 25 nM 9+5 and 50 nM 12+11;
PR-171 25 nM 945 and 50 nM 8+9). The drugs also inhibited AML cell
proliferation as measured by incorporation of [3H]-thymidine after 7
days of compound treatment (IC50 95% confidence intervals: borte-
zomib 20.99-24.78 nM; PR-171 9.76-10.43 nM). Cytotoxic and antipro-
liferative responses of blasts to proteasome inhibition were heteroge-
neous, but independent of cytogenetic abnormalities, Flt3 mutations,
FAB classification or CD34 expression. A subset of AML patient samples
exhibited greater sensitivity to PR-171 relative to bortezomib in both
[3H]-thymidine incorporation and colony formation assays. Both drugs
modulated the constitutive cytokine release by human AML cells. Con-
clusion. Our studies show that proteasome inhibitors have dose-depend-
ent and marked effects on proliferation, viability and colony forming
properties of human native AML blasts at nanomolar levels i vitro.
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SINGLE CELL ANALYSIS OF PHOSPHOINOSITIDE 3-KINASE/AKT AND ERK ACTIVATION IN
ACUTE MYELOID LEUKEMIA BY FLOW CYTOMETRY

V. Bardet,' J. Tamburini,' N. Ifrah,” E Dreyfus,® C. Lacombe,’
P. Mayeux,' D. Bouscary"

'Institut Cochin, PARIS, France; *Service des Maladies du sang, CHU,
ANGERS, France; *Unite D’"Hematologie, CHU Cochin, PARIS, France

Background. Acute myeloid leukemia (AML) is an aggressive malignan-
cy and new therapeutic agents are needed. Abnormal activation of sev-
eral signal transduction pathways such as phosphoinositide 3-kinase
(PI3K) and MAP kinase has been reported in AML. To test new targeted
therapeutics, it is critical to develop sensitive analytical tools to detect
abnormal activation of these pathways and to monitor their inhibition
in response to treatment. Aims. Our aim was to establish the feasibility
of a flow cytometry analysis in patients samples even with a low blast
infiltration and to analyze the correlation between flow cytometry and
western blot analysis (WB). Methods. We analyzed AKT and ERK phos-
phorylation in blast cells of 72 patients with de novo AML. For 32 patients
with high blast infiltration we compared WB and flow cytometry tech-
niques. The flow cytometry protocol associated intra cellular staining for
phospho proteins and membrane staining for several antigens including
CD45 and CD34. Using CD45 allowed to identify the blast cell popula-
tion even in CD34 negative AML (one third of the patients in our expe-
rience). For the CD34 positive AML, we set up a four color protocol with
CD34, CD38 and CD123 as membrane antigens. This protocol allowed
us to detect phosphorylated proteins in the most immature leukemic
cells with the CD34+ CD38-/low CD123+ phenotype. Results. The cor-
relation between flow cytometry and WB was excellent. In our series we
detected PI3K and ERK pathway activations in 45% and 70% of the sam-
ples. Flow cytometry allowed the analysis of samples that were not suit-
able for WB analysis (low material amount) and of samples with low
blast infiltration that were not interpretable with WB. In the positive
samples, we could identify an immature blast cell population among the
whole leukemic bulk that already harbored PI3K and ERK activation.
Conclusions. Flow cytometry is a fast and reliable method for the detec-
tion of constitutive phospho AKT and phospho ERK in leukemic samples.
All samples can be analyzed with a protocol using CD45. We analyzed
the phosphorylation status of the PI3K and ERK pathways in the most
immature blast cells with the CD34+ CD38-/low CD123+ phenotype.
When we detected phosphorylated proteins in the whole blast cell pop-
ulation, this activation was already present in the most immature cells,
that represent exquisite target cells for new therapeutics.
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ABERRANT EXPRESSION OF CELLULAR RETINOL-BINDING PROTEIN-1 (CRBP-1) IN
MEGAKARYOCYTES AND MARROW STROMA CELLS OF CHRONIC MYELOPROLIFERATIVE
AND MYELODYSPLASTIC/MYELOPROLIFERATIVE DISORDERS

A.H. Schmitt-Graeff,! M. Libbert,> C.E Waller,” M.L. Bochaton-Piallat,’
G. Gabbiani®

ustitute of Pathology Universityhospital, FREIBURG, Getmany; *Division of
Haematology-Oncology University, FREIBURG, Germany; *Department of
Pathology, University of, GENEVA, Switzetland

Background. The effects of retinol (ROL) are mediated by cytoplasmic
binding proteins involved in retinoid transport and/or metabolism, as
well as nuclear receptors which act as ligand-dependent transcriptional
regulators. Cellular retinol-binding protein (CRBP) -1 contributes to the
esterification of ROL to retinyl esters, the oxidation of ROL to retinal,
the hydrolysis of retinyl esters into ROL. It also has been implicated in
cellular growth and differentiation. Lipid droplets of hepatic stellate cells
of normal and fibrotic liver which are the main storage site for retinoids
contain high amounts of CRBP-1. Moreover, CRBP-1 is widely expressed
in many extrahepatic vitamin-A target tissues including normal prostate,
breast, endometrial glands and stroma, and cervical epithelium. Aims.
Heterogeneous patterns ranging from over-expression of CRBP-1 to
down-regulation via epigenetic silencing through DNA hypermethyla-
tion has been reported in several malignancies. To investigate the
involvement of this key protein of retinoid homeostasis and metabolism
in myeloproliferative diseases (MPD) and in myelodysplastic/myelopro-
liferative overlap syndromes (MDS/MPD), we analysed the in situ expres-
sion patterns of CRBP-1. Methods. This study was performed on a cohort
of healthy bone marrow donors (n=15), patients with essential throm-
bocythemia (ET; n=25), chronic idiopathic myelofibrosis (CIMF; n=25),
polycythemia vera (PV; n=25) and in MDS/MPD with features of so-
called essential thrombocythemia with ringed leukemia (ET/RS; n=70).
The tissue localization of CRBP-1 in marrow trephines was visualized
using a well characterized antibody. Imaging was performed by bright-
field and confocal laser scanning microscopy (CLSM). Double-labeling
experiments included a panel of antibodies such as CD6,1 CD34 or a-
smooth muscle actin (SMA). Evaluation focused on CRBP-1 expression
in megakaryocytes and bone marrow stromal cells/myofibroblasts
(MSCs/MFs). CRBP-1+ MSCs/MFs were present in subsets of MPD
patients, but not in normal controls and increased from praefibrotic
CIMF to CIMF III. Colocalization of CRBP-1 and SMA was document-
ed by CLSM. Results. The up-regulation of CRBP-1 in MSCs/MFs was
associated with an increased fibre density in the various MPD entities
including CML, CIMF and PV, but not in ET. Bone marrow stromal cells
from a subset of patients presenting with high platelet counts and ringed
sideroblasts exhibited traits of MSCs/MFs which were similar to classi-
cal CIME Megakaryocytes from healthy control persons showed a mod-
erate to high cytoplasmic CRBP-1 immunoreactivity. In contrast to the
stroma, heterogeneous levels were demonstrated in megakaryocytes of
PV and subsets of ET. CRBP-1 loss or abnormal spotty localization was
most prominent in the bizarre giant megakaryozytes of CIMF while
smaller megakaryocytes of CIMF showed a stronger cytoplasmic
immunolabeling. Similar patterns of CRBP-1 expression were observed
in a subset of patients with ringed sideroblasts with bizarre megakary-
ocytes. Conclusions. The modulation of CRBP-1 in MSCs/MECs of the
marrow microenvironment may affect proliferation, migration, differen-
tiation, matrix synthesis and turnover in MPD. Moreover, the retinoid-
signaling cascade may be impaired in megakaryocytes. Aberrant regu-
lation may occur as a consequence of point mutations or a disruption of
the ordered pattern of DNA methylation. Until now, the molecular
mechanisms affecting CRBP-1 in MPD and MDS/MPD overlap syn-

dromes remain to be identified.
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CHRONIC MYELOID LEUKEMIA CELLS EXPRESS TUMOR ASSOCIATED ANTIGENS
ELICITING SPECIFIC CD8+ T CELL RESPONSES AND ARE LACKING COSTIMULATORY
MOLECULES

M. Schmitt,' L. Li,' ]. Chen,* K. Giannopoulos,'
C. Brunner,' K. Dohner,! H. Déhner,' J. Greiner'

"University of Ulm, ULM, Germany; *Medical School of Southeast University,
NANJING, China

Background/Aims. Specific immunotherapies for patients with chronic
myeloid leukemia (CML) might eliminate residual CML cells after ther-
apy with imatinib or chemotherapy, and might enhance a specific graft
versus leukemia effect after allogeneic stem cell transplantation. /eth-
ods. Here, we investigated the mRNA expression and T cell recognition
of tumor/leukemia-associated antigens (TAAs/LAAs) in 34 patients with
CML. Results. Several LAAs are expressed in CML and therefore candi-
date structures for specific immunotherapies: ber-abl (100%), G250
(24%), hTERT (53%), MPP11 (91%), NEWRENG0 (94 %), PRAME (62 %),
Proteinase3 (71%), RHAMM/CD168 (83%) and WT1 (53%), but not
BAGE, MAGE-A1, SSX2 or NY-ESO-1. The frequency of mRNA expres-
sion of RHAMMY/CD168, Proteinase3 and PRAME was higher in accel-
eration phase and blast crisis. In flow cytometry, CD34+ progenitor cells
typed positive for HLA-molecules, but were deficient for CD40, CD80,
CD83 and CD86. However, RHAMM/CD168 R3-peptide (ILSLELMKL)
specific T cell responses in CML patients were demonstrated by
ELISPOT analysis and specific lysis of RHAMM/CD168 R3-pulsed T2
cells in chromium-51 release assays. RHAMM-R3 specific T cells could
be phenotyped as CD8+tetramer+CD45RA+CCR7-CD27- early effec-
tor T cells by tetramer staining. Conclusion. Therefore, vaccination strate-
gies inducing such RHAMM-R3 directed effector T cells might be a
promising approach to enhance specific immune responses against CML
cells.
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MOLECULAR RESPONSE AT 6 MONTHS IS A GOOD EARLY PREDICTOR OF DURATION OF
TREATMENT RESPONSE IN IMATINIB-TREATED CHRONIC PHASE CHRONIC MYELOID
LEUKAEMIA

M. Ross,' S. Branford,' J. Reynolds,” R. Koelmeyer,” T.P. Hughes'
'IMVS, ADELAIDE, Australia, *ALLG, MELBOURNE, Australia

Background. Imatinib mesylate induces a complete cytogenetic
response (CCR) in >75% of de novo chronic phase CML patients. Mon-
itoring of disease response with highly sensitive real-time quantitative
reverse-transcriptase PCR (RQ-PCR) provides prognostic information
in addition to that obtained by cytogenetic monitoring. Achievement
of a 3-log reduction in BCR-ABL/BCR from standardised baseline
(major molecular response, MMR) on imatinib confers improved pro-
gression-free survival and occurs in 40% of patients treated with 400
mg daily for one year (IRIS study). Aims. The TIDEL study aimed to
assess the effect of imatinib dose escalation on treatment outcome.
The starting dose was 600mg daily. Where possible, dose-escalation
to 800 mg daily was undertaken for failure to achieve complete
haematologic response (CHR) at 3 months, major cytogenetic
response (MCR) at 6 months, CCR at 9 months or 4-log reduction in
BCR-ABL/BCR at 12 months. The principal clinical outcomes of
TIDEL will be reported elsewhere. In this sub-study we examined
early molecular response in TIDEL patients as a predictor of subse-
quent MMR and event-free survival (EES). Methods. Newly diagnosed
CML patients in chronic phase were treated with imatinib in a single-
arm prospective cohort study and monitored with RQ-PCR in a cen-
tral laboratory. Molecular response was reported according to log-
reduction in BCR-ABL/BCR ratio from a standardised baseline. MMR
was confirmed with two consecutive Results. The Australasian
Leukaemia and Lymphoma Group treated 103 patients with a medi-
an follow-up of 30 months. CCR was achieved in 94 patients (91 %)
after a median of 3 months with a median 2.2-log reduction at the time
of CCR. MMR was achieved in 66 patients (64 %) after a median of 9
months (range 3-29). Defined events for loss of response occurred in
19 patients (18%) with loss of CCR (n=11), loss ot MCR (n=2), loss
of CHR (n=3), accelerated phase (n=1) or blast crisis (n=2). Four
patients died without loss of response (2 myocardial infarctions, 1
suicide, 1 transplant-related) and were excluded from EES analysis.
We examined molecular response at 3 and 6 months, and at the time
of first documented CCR as early predictors of MMR and EFS. At all
times there was an association between molecular response and sub-
sequent achievement of MMR (see Table).

haematologica/the hematology journal | 2006; 91(s1) | 53



11™ Congress of the European Hematology Association

Table 1. MMR and EFS according to molecular response.

Only molecular response at 6 months was significantly associated with
EFS at 30 months: <1-log reduction 40 %; 1-<2-log reduction 66 %; 2-<3-
log reduction 96 %; 23-log reduction 100%. The degree of log-reduction
in BCR-ABL/BCR at 3 months, and at the time of CCR was not predic-
tive of EES. Summary. In this study where achievement of CCR is accel-
erated (in comparison with IRIS), molecular response at the time of
detecting CCR lacks prognostic value with regard to EFS, highlighting
the importance of molecular monitoring at regular intervals, rather than
waiting until CCR is achieved. Despite excellent treatment responses
overall, with early molecular monitoring it is possible to identify a group
of patients whose chance of achieving MMR is low, and in whom clos-
er monitoring or alternative treatments should be considered.
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BCR-ABL PEPTIDE VACCINATION INDUCES ADDITIONAL MOLECULAR IMPROVEMENT IN
IMATINIB-RESPONSIVE CHRONIC MYELOID LEUKAEMIA

L. Wang, J. Rojas, K. Knight, C. Lucas, R. Clark
Royal Livetpool University Hospital, LIVERPOOL, United Kingdom

CML is characterised by the fusion BCR-ABL protein. The unique
amino acid sequences KQSSKALQR and GFKQSSKAL spanning the
el4a2 (b3a2) fusion junction may be expressed on CML cells. In our
phase I/II Evaluation of Peptide Immunisation in CML (EPIC), the vac-
cine consisted of 3 peptides containing 9 and 13-mer sequences spanning
the e14a2 BCR-ABL junction, both unmodified and also linked to the 15-
mer pan HLA-DR epitope (PADRE; to which all subjects are immuno-
logically naive). All 18 entrants were in complete haematological
response in first chronic phase with at least 8 months prior treatment
with imatinib. Each patient received 6 vaccinations over 2 months, at
one of 4 escalating peptide doses between 100 and 1000 ug. Here we
report the molecular effects of vaccination. Responses were assessed at
baseline, 3 weeks, monthly from 2 to 6 months and then 3-monthly. The
BCR-ABL transcript level was expressed as a BCR-ABL/ABL ratio, meas-
ured using real-time quantitative RT-PCR on a LightCycler. The immune
response to the BCR-ABL peptides and PADRE were tested using IFN-
v ELISPOT assays at the same time points. No difference in molecular
responses was seen between the 4 dose cohorts. At 6 months after com-
mencing vaccination (i.e. 4 months after completion of the final vacci-
nation), 13 cases showed a reduction in their BCR-ABL levels (to less
than 5%). In 11 of these, the molecular improvement was detected 1-2
months after an immune response to BCR-ABL was first evident. In
these 11 cases, their BCR-ABL levels fell to a median of 19% (range 1%-
38%) of the pre-vaccination level. In 2 of the 13 molecular improvers,
no immune response was detected to BCR-ABL at any time point and
their BCR-ABL/ABL levels were only reduced to 71-73% of the starting
level. At 6 months after commencing vaccination, 5 cases had no reduc-
tion in their BCR-ABL levels, and these were the patients with no pre-
vaccination molecular response to imatinib. It is possible that the fall in
BCR-ABL seen in the molecular improvers was due to an ongoing
response to imatinib. In order to investigate this, the mean 3-monthly
log reduction in BCR-ABL level over the 6 months prior to commenc-
ing vaccination was calculated (pre-EPIC). Similarly, the mean 3-month-
ly log reduction over the 15 months after vaccination was calculated
(post-EPIC). Of 12 assessable cases, 7 had received imatinib for more
than 12 months pre-vaccination. In 6 of these 7, the post-EPIC BCR-ABL
fall is greater than the pre-EPIC fall. Conversely, among the 5 cases who
had received imatinib for less than 12 months pre-vaccination, the pre-
EPIC BCR-ABL fall was greater than that post-EPIC in 3 cases. In sum-
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mary, the data suggest that the BCR-ABL peptide vaccination can gen-
erate an immune response which leads to the reduction of BCR-ABL in
some CML patients. The vaccination strategy appears most effective in
patients who have already responded well to at least 12 months of ima-
tinib, where it may provide additional molecular control over that
achievable by imatinib alone. However, vaccination may be ineffective
in patients who have failed imatinib.
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P210 BCR-ABL TYROSINE KINASE INTERACTS WITH HISTONE DEACETYLASE 1 IN
CHRONIC MYELOID LEUKAEMIA HAEMATOPOIETIC PROGENITORS: CONSEQUENCES ON
HISTONE H4 ACETYLATION AND CHROMATIN STRUCTURE

G. Brusa,! M. Mancini,> E. Zuffa,? P. Corrado,’ S. Luatti,?
E. Barbieri,® M.A. Santucci®

'Universita di Bologna, BOLOGNA, Italy; *Istituto di Ematologia, BOLOGNA,
Italy; *Istituto di Radioterapia, BOLOGNA, Italy

The BCR-ABL fusion gene originated from balanced (9;22) transloca-
tion is the molecular hallmark and the causative event of Chronic
Myeloid Leukaemia (CML). The interactions of its p210 protein consti-
tutively activated and improperly confined to the cytoplasm with mul-
tiple regulatory signals of cell cycle progression, apoptosis and self-
renewal induce the illegitimate enlargement of clonal hematopoiesis
and genetic instability that drives its progression towards the fully trans-
formed phenotype of blast crisis. However, its effects on the basic tran-
scription machinery and chromatin remodeling are unknown. Our study
underscored histone H4 hyperacetylation associated with p210 tyro-
sine kinase (TK) in vitro and in vivo and its role in BCR-ABL transcription.
Histone H4 acetylation status was assayed in 32D murine myeloid pro-
genitor cell line expressing a ts BCR-ABL mutant by labelling immuno-
precipitated (IP) chromatin (CHIPs) with an anti-Ac-H4 antibody. Under
permissive culture condition for p210 TK (33°C), histone H4 acetylation
was reduced between 4 and 24 h of imatinib mesylate (IM) exposure
concomitantly with p210 dephosphorylation and enzimatic activity
reduction. in vivo histone H4 acetylation signals on CHIPs of CD34+
progenitors from CML patients at diagnosis were more intense than
those of normal controls and were significantly reduced at day 15 of IM
therapy. To address the putative p210 TK role on histone H4 methyla-
tion i vitro and in vivo advanced by mass spectrometry analyses we
proved that histone H4 trimethylation at Lys20 was significantly reduced
in presence of p210 TK and restored after p210 TK inhibition by IM in
vitro. Histone H4 hyperacetylation associated with p210 TK in vitro and
in vivo proceed, at least in part, from Hdac1 loss of function arising from
its cytoplasmatic compartmentalisation by p210 TK. Indeed p210 TK is
associated with histone H4 hyperacetylation at a BCR promoter region
(-40 to +285) critical for BCR-ABL transcription in LAMA cell line. BCR-
ABL transcript levels were reduced by approximately 20% at 4 h of IM
exposure and further declined to 40% of untreated control at 24 h.
Amplification signals of DNA from anti-Ac-H4 CHIPs were significant-
ly reduced at 2 h of IM exposure and remained lower compared with
untreated control up to 24 h (Figure 1, part A and B). Complementary
activities are probably implicated in the control of histone H4 acetyla-
tion status relative to p210 TK.
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BCR/ABL ONCOGENIC KINASE DISRUPTS MISMATCH RECOGNITION AND REPAIR COM-
PLEXTO INDUCE GENOMIC INSTABILITY

T. Stoklosa,' A. Slupianek,” G. Basak,® T. Skorski’

"The Medical University of Warsaw, WARSAW, Poland; *Temple University,
PHILADELPHIA, USA; *The Medical University of Warsaw, Poland, WAR-
SAW, Poland

Background. BCR/ABL oncogenic tyrosine kinase is present in most
chronic myeloid leukemia (CML) and in a cohort of acute lymphocytic
leukemia (ALL) patients. BCR/ABL is responsible for malignant transfor-
mation of hematopoietic cells rendering them independent of their envi-
ronment. The other, less understood, role of BCR/ABL in haematologi-
cal malignancies is deregulation of DNA damage response, which results
in drug resistance and genomic instability. Mismatch repair proteins
(MMR) are responsible for detecting and removing misincorporated
nucleotides, which escaped proofreading activity of DNA polymerases.
MMR proteins assembled on the mismatch can signal to repair or apop-
tosis. Defects in expression of MMR genes leads to drug resistance and
mutator phenotype, observed in different solid tumors. Aims. Decipher-
ing the role of mismatch repair in drug resistance of BCR/ABL-trans-
formed cells. Methods. MNNG (N-methyl-N-nitro-N-nitrosoguanidine),
methylating agent was used as a genotoxic treatment. 32Dcl3 cells
myeloid cell line along with p210BCR/ABL expressing counterparts and
primary leukemia and normal bone marrow cells were employed. Cell
viability was assessed by trypan blue exclusion and/or propidium iodide
staining. Clonogenicity of parental and BCR/ABL cells after MNNG chal-
lenge was examined in semi-solid medium. Protein expression was ana-
lyzed by Western blotting. Immunofluorescence analysis of the nuclear
localization of MMR proteins was performed with primary antibodies
to MSH2, MSH6, MLH1 and PMS2. Mutation rate and phenotype was
analyzed using TA cloning kit and sequencing. Results. Among different
genotoxic agents, BCR/ABL cells were more resistant to MNNG than
parental cells (as shown in viability and clonogenic tests). Parental cells
and BCR/ABL expressing clones were incubated with MNNG for 4
weeks resulting in their MNNG-resistant derivatives, which may accu-
mulate mutations in their genomic DNA resulting from methylating
activity of the drug. To investigate the mutation rate and phenotype,
ouabain-resistance test was employed. The clonogenic assay revealed
over 5 times more ouabain resistant colonies in MNNG-resistant
BCR/ABL-positive cells than in parental counterparts. The dominating
mutation in BCR/ABL MNNG-resistant cells was C to T, while A to G
mutations was prevalent in parental cells (Figure 1). In order to check the
status of MMR proteins, Western blotting and immunofluorescence
studies were performed. Expression of MMR proteins in BCR/ABL trans-
formed cells was similar to parental, however immunofluorescence visu-
alized dramatic changes after DNA damage in the nuclear co-localiza-
tion of MMR proteins in BCR/ABL-transformed in comparison to nor-
mal cells. Co-localization of MSH2 and MSHG proteins, forming a het-
erodimer homologous to bacterial MutS, remained similar in parental
and leukemia cells upon MNNG treatment. However, co-localization of
MLH1 (which form a heterodimer with PMS2 homologous to bacterial
MutL) and MSH2 was detected in non-transformed cells, but not in
BCR/ABL leukemia cells. Interaction of MMR proteins in leukemia cells
was restored after inhibition of BCR/ABL kinase by imatinib.
Summary/Conclusions. BCR/ABL impairs assembly of MMR proteins on
mismatched nucleotides and subsequent signaling to repair and/or apop-
tosis. These results suggest a novel mechanism how oncogenic tyrosine
kinase can modulate mismatch recognition and repair leading to genom-
ic instability and drug resistance of leukemic cells.
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COMPARATIVE PROTEOMIC ANALYSIS OF CHRONIC MYELOGENOUS LEUKEMIA CELLS :
INSIDE THE MECHANISM OF IMATINIB RESISTANCE

V. Santini, G. Ferrari, A. Gozzini, R. Pastorelli
University of Florence, FIRENZE, Italy

Background. Development of imatinib resistance represents a critical
factor for the therapy of chronic myelogenous leukaemia (CML). Resis-
tance is mainly due to mutations in the abl kinase domain, and to over-
expression of Ber/abl protein, provoked by amplification of the genom-
ic locus. Aims. We undertook a comparative proteomic approach of
human chronic myeloid leukemia cells Imatinib sensitive and resistant,
to dissect the molecular mechanism of resistance. In fact, the character-
isation of biochemical pathways involved with and connected to Bcr/abl
could be extremely useful in identifying new therapeutic targets to
bypass resistance to the kinase inhibitor. Methods. Total cell protein
LAMA 84-S and LAMA 84-R extracts were separated by two dimension-
al electrophoresis (2DE), and gel images were compared by adequate
software in order to establish characteristic protein signatures typical of
Imatinib sensitive and Imatinib resistant cells. Results. Matrix assisted
Laser Desorption Ionisation- Time of Flight Mass spectrometry (MAL-
DI-TOF MS) analysis allowed the identification of 45 differentially
expressed proteins We categorized these proteins into five main func-
tional classes: 1) Chaperones and Heat shock proteins ii) Nucleic acid
interacting proteins (binding/synthesis/stability) , iii) structural proteins,
iv) cell signalling and v) metabolic enzymes. i) Heat shock proteins
HSP60 and HSP70isoform 1 and 2, valosin containing protein (VCP)
known to bind the HSP90-interacting Bcr-Abl complex, resulted to be sig-
nificantly over expressed in LAMA 84-R cells, indicating a possible
involvement of several of these chaperone proteins in the mechanism of
Imatinib resistance, via a possible block of ber/abl proteosome degrada-
tion. ii) A relevant number of proteins interacting with DNA and RNA
(hnRNPE hnRNPH1, hnRNPK and elF3) were found to be more abun-
dant or even expressed only in imatinib resistant cells. iii) Structural pro-
teins: vimentin, o tubulin, y actin were instead significantly more
expressed in imatinib sensitive cells. The identified proteins involved in
cell signalling and in metabolic pathways (classes iv and v) resulted dif-
ferentially expressed in LAMA 84-S and LAMA 84-R, but without a clear
signature. Summary/Conclusion. Ber/abl and FLT3 are client of chaperon
protein HSP90 and it has been shown that HSP90 inhibitors are active
in blocking CML cell proliferation. HSP70 is involved in inhibition of
apoptosis. Thus the overexpression of these class of proteins seems to
be directly responsible for the stability, maintenance and function of
Ber/abl, akt and other tyrosine kinase substrate of ber/abl. This is fun-
damental for CML cells, basing imatinib resistance on constitutionally
overexpression of ber/abl. A similar pivotal role in the maintenance of
the resistant phenotype may be attributed to RNA stabilizing proteins,
like hnRNPE hnRNPH1, hnRNPK. The optimal characterization of the
protein signature of CML imatinib resistant cells and the identification
of critical actors in drug resistance may lead to new therapeutic
approaches, synergistic with all tyrosine kinase inhibitors at present in
clinical trials. To our knowledge, this is the first direct proteomic com-
parison of imatinib sensitive versus resistant CML cells.
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DASATINIB IN PATIENTS WITH CHRONIC MYELOGENOUS LEUKEMIA IN MYELOID BLAST
CRISIS (MBC) THAT IS IMATINIB-RESISTANT OR IM-INTOLERANT: RESULTS OF THE
CA180006 START-B STUDY

M. Baccarani,' J. Cortes,” D.W. Kim,* T. Facon,‘].E Apperley,’
P. Rousselot,E. Bleickardt,”R. Zink,” M. Miiller,’ C. Sawyers’

'University of Bologna, BOLOGNA, Italy; *MD Anderson Cancer Center,
HOUSTON, USA; *The Catholic University of Korea, KYUNGGI-DO,
South-Korea; *Hopital Hutiez, CHU de Lille, LILLE, France; *Hammersmith
Hospital, LONDON, United Kingdom; ‘Hopital Saint Louis, PARIS, France;
"Bristol-Myers Squibb, WALLINGFORD, USA; *Universitaet Heidelberg,
MANNHEIM, Germany; "UCLA School of Medicine, LOS ANGELES, USA

Background. Dasatinib (D) (BMS-354825) is an oral, multitargeted tyro-
sine kinase inhibitor of Ber-Abl and SRC with activity against imatinib-
resistant cell lines. A phase I study demonstrated preliminary evidence of
activity of D in MBC-CML pts. Aims. To demonstrate the activity of D in
pts who are resistant to or intolerant of imatinib. Methods. START B is an
open-label study of D in IM-R or IM-I MBC carried out in 46 sites world-
wide. From December 2004 to July 2005, 109 MBC pts were treated. D
was given orally at 70 mg twice a day (BID) with dose escalation to 100
mg BID for poor initial response or dose reductions to 50 mg and 40 mg
BID for toxicity. Pts had weekly blood counts and monthly bone marrow
evaluations, including cytogenetics. Molecular monitoring of BCR-ABL
transcript levels by RT-PCR were obtained at baseline and in pts who
achieved cytogenetic response. The primary endpoint was confirmed
(minimum 4 weeks duration) major hematologic response (MaHR).
Results. Among the 109 treated patients, 99 were IM-R and 10 IM-[; medi-
an age was 55 yrs (range 21’81), 58% were male. Prior therapy included
interferon in 53 (49 %) pts, stem cell transplant in 15 (14%) pts and prior
chemotherapy 49 (66%) pts. Prior IM dose was >600 mg/day in 49% of
pts and 41% of pts received IM for > 3 years. WBC count 220x10%/mm?®
in46% of pts, Platelets count < 100x10*/mm?® in 64 % and 32 % had 250%
bone marrow blasts. Preliminary safety and efficacy analyses are current-
ly available on the first 74 pts (68 IM-R, 6 IM-I). Mutations in the BCR-
ABL domain were found in 27/63 (43 %) pts. Median duration of therapy
was 3.5 months. D doses were reduced in 35% of pts, temporarily inter-
rupted in 58% pts, and escalated in 41% pts. With a minimum of 6
months follow-up, hematologic responses were seen in 39 (53 %) pts: con-
firmed MaHR in 24 (32 %) pts, Complete in 18 (24%) and No Evidence of
Leukemia in 6 (8%). Major cytogenetic responses were documented in 22
(30%) pts and were complete in 20 (27 %). The median time to MaHR was
56 days. None of the 24 pts who achieved a MaHR have relapse with a
duration of MaHR ranging from 1.2+ to 7.8+ months. The median PES had
not been reached. Severe myelosuppression was common, but manage-
able. Non-hematologic toxicities were usually mild to moderate. The most
common Grade 3-4 toxicities included diarrhea in (7%), pleural effusion
(9%), nausea (4%). Peripheral edema was reported in 14% of pts (0%
Grade 3-4), and rash in 11% of the pts (0% Grade 3-4). Conclusion. Dasa-
tinib is highly effective in pts with IM-R MBC with durable MaHR. Data
on all 109 pts will be presented at the meeting and will include the molec-
ular response analysis.
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A PHASE Il STUDY OF NILOTINIB (AMN107),A NOVEL INHIBITOR OF BCR-ABL,
ADMINISTERED TO IMATINIB-RESISTANT OR INTOLERANT PATIENTS WITH PH+ CHRONIC
MYELOGENOUS LEUKEMIA IN BLAST CRISIS OR RELAPSED /REFRACTORY PH+ ACUTE
LYMPHOBLASTIC LEUKEMIA

O.G. Ottmann,' R. Larson,” P. Le Coutre,* M. Baccarani,’ T. Rafferty,”
L. Alland,’H. Kantarjian,"T. Hughes, E Giles’

'University of Frankfurt, FRANKFURT, Germany; *University of Chicago,
CHICAGO, USA; *Chatite, Campus Virchow-Klinikum, BERLIN, Germany;
“University of Bologna, BOLOGNA, Italy; *Novartis Pharmaceuticals, NEW
JERSEY, USA; ‘MD Anderson Cancer Center, HOUSTON, USA; "IMVS,
ADELAIDE, Australia

Background. Nilotinib is a highly selective, aminopyrimidine which in
vitro is 30-fold more potent than imatinib, and active against 32/33 ima-
tinib resistant Ber-Abl mutations. Aim. This study was designed to eval-
uate the safety and efficacy of nilotinib as defined by hematologic/cyto-
genetic response (HR/CyR) rates in imatinib-resistant or intolerant
patients, BC, or relapsed/refractory ALL patients. Methods. This is a
Phase II, open-label, multicenter, study of nilotinib administered orally
ata dose of 400 mg twice daily. Results. Preliminary data from this ongo-
ing study are presented for 18 BC and 6 ALL (5 relapsed/refractory, 1
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minimal residual disease) patients. Baseline mutation data are available
for 6 BC and 2 ALL patients: 2 and 1, respectively, had Ber-Abl muta-
tions. The overall median age was 54 years and the overall median expo-
sure was 84 days. Seven patients remain on treatment (5 BC, 2 ALL) and
17 discontinued (3 adverse events, 9 progressive disease, 3 deaths, and
2 other). Two BC patients died of disease progression. One Ph+ ALL
patient had a sudden cardiac death. HR was reported in 7 (38%) BC
patients; 5 complete HR and 2 marrow responses/no evidence of
leukemia. Three BC patients had CyR (2 complete, 1 minor). Complete
remissions were reported in 2 (33%) ALL (1 relapsed/refractory and 1
MRD) patients. Adverse events occurring in 2 10% of patients were
mostly grades 1 or 2 and encompassed rash 37 % (n=9), thrombocytope-
nia 33% (n=8), nausea, pyrexia, vomiting 29% (n=7 each), diarrhea,
fatigue, headache 25% (n=6 each), anemia, extremity pain 21% (n=5
each), peripheral edema, pruritis 17% (n=4 each), and leukocytosis,
arthralgia, pharyngolaryngeal pain, upper abdominal pain in 13% (n=3
each). Overall Grade 3/4 adverse events included thrombocytopenia
29% (n=7), neutropenia 25% (n=6), anemia 17 % (n=4), pyrexia 8%
(n=2), and leukocytosis, pruritis 4% (n=1 each). Summary/Conclusions.
Nilotinib has an acceptable safety and tolerability profile and is active
in patients with imatinib-resistant or intolerant BC and relapsed/refrac-
tory Ph+ ALL.
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A STUDY OF BCR-ABL MUTATIONS IN PATIENTS WITH IMATINIB-RESISTANT CML AND
PH+ALL PATIENTS ENROLLED IN A NILOTINIB (AMN107) PHASE | STUDY

J. Giles,' K. Bhalla,” H. Kantarjian," A. Hochhaus,* M. Muller,’ D.
Jones,' K. Dawson,'K. Rose,’L. Alland,*M. Dugan,*S. Lilleburg,”O.
Ottman®

'"MD Anderson Cancer Centet, HOUSTON, USA; *H. Lee Moffitt Cancer
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Germany; *Novartis Pharmaceuticals, FLORHAM PARK, USA; *Transge-
nomics, Inc, NEW JERSEY, USA; JW Goethe University, FRANKFURT, Ger-
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Background. Nilotinib is a potent, highly selective, aminopyrimidine
inhibitor which iu vitro is 30-fold more potent than imatinib and active
against 32/33 imatinib resistant Bcr-Abl mutations. Aim. To evaluate the
spectrum of mutations in Ber-Abl was evaluated by direct sequencing of
the kinase domain and surrounding regions on samples from patients
with imatinib-resistant Ph+ CML or ALL. Methods. This is a Phase I
study of nilotinib (total oral doses ranging from 50 to 1200 mg admin-
istered daily or twice daily). The template was created by semi-nested
PCR using primers in the BCR and ABL regions of the gene. Mutations
correlated with clinical response. Results. There were 119 patients
enrolled of whom 86 had both pre and post treatment analyses. Muta-
tions were present at baseline for 39 (45%) patients of whom 27 (69 %)
responded. Of the 86 patients with data available 47 (65%) had no muta-
tion at baseline of which 34 (72 %) responded. The most common base-
line mutations were G250E, E255K, E355G, F317L, H396R and M351T.
New mutations were found during median follow-up of 112 (6 - 350)
days in 37 patients (26 without baseline mutations). New most com-
monly included F359V, E255K/V, E355G, G250E, M244V and T3151. Of
the 37 patients, 30 had evaluations after mutations emerged, and 15
continued to respond for median of 160 (41-351) days. Fourteen muta-
tions not previously reported occurred, 6 at codons with known ima-
tinib-resistance mutations resulting in novel amino acid substitutions.
New mutations in several patients included E334G, F311I, E453K, and
E459Q. The T315I mutation was present at baseline in 1 patient who
failed to respond, and emerged in 4 patients, of whom follow-up was
available for three. Two continued to respond > 80 days after develop-
ing the mutation and one progressed when the mutation emerged. Sum-
mary/Conclusions. Nilotinib has clinical activity in patients with Ph+
CML/ALL with nonmutated and mutated Bcr-Abl. At nilotinib doses
used in this Phase I study, new mutations often identified during follow-
up, but were not a reliable predictor of clinical relapse. Future studies
using more sensitive methods of mutation detection, such as D-HPLC,
are needed to determine whether mutations detected during AMN107
therapy are present at low levels prior to therapy.
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ROLE OF ENDOTHELIAL PROGENITOR CELLS IN MYELOPROLIFERATIVE DISEASES
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Background. The presence of circulating hematopoietic progenitor cells
has been described in patients with myeloproliferative diseases (MPD).
However, the exact nature of such progenitor cells has not been speci-
fied until now. Aim.The aim of this work is to proof the hypothesis that
the endothelial cell lineage is primarily involved in the pathophysiolo-
gy of myeloproliferative diseases. Methods. Expression of the heman-
gioblast markers (early common precursors to the hematopoietic and
endothelial cell lineage) in the circulating cells of 53 patients with MPD
was assessed. Peripheral blood was analysed for expression of CD34,
prominin (CD133), KDR (kinase insert domain receptor, or vascular
endothelial growth factor receptor 2, VEGFR2) and vWF (von Willebrand
factor) mRNA by quantitative PCR. Clonogenic stem cell assays were
performed to assess differentiation towards the hematopoietic and
endothelial cell lineage. Patient data (essential thrombocythemia (ET,
n=17), polycythemia vera (PV, n=21) and chronic idiopathic myelofibro-
sis (CIME, n=15)) were compared with data from normal controls (n=16)
and patients with secondary thrombo- or erythrocytosis (n=17). Results.
Trafficking of CD34 positive cells was increased above the physiologi-
cal level in 4/17 patients with ET, 5/21 patients with PV and 13/15
patients with CIME A subset of patients with CIMF co-expressed the
hemangioblast markers CD34, Prominin (CD133) and KDR, suggesting
the presence of hemangioblasts among the circulating progenitor cells.
Clonogenic stem cell assays confirmed differentiation towards both the
hematopoietic and the endothelial cell lineage in 5/10 patients with
CIME Furthermore, trisomy 8 was found in the grown endothelial cells
of a patient in which trisomy 8 was diagnosed in the peripheral blood,
confirming the common clonal origin of both cell lineages. Conclusion.
Hemangioblasts are present in the blood of a subset o? patients with
dCIMF, suggesting a primary role of pathological endothelial cells in this

isease.
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COMPLIANCE AND PERSISTENCY WITH IMATINIB IN CHRONIC MYELOID LEUKEMIA
PATIENTS
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Background. Imatinib is an oral molecularly targeted therapy with
unprecedented efficacy in chronic myelogenous leukemia (CML) and
gastrointestinal stromal tumors (GIST). Optimal dosing and adherence
to treatment is critical to achieve the best clinical outcomes. Aims. This
study examined compliance and persistency with imatinib in CML
patients and identified the clinical and patient characteristics that are
related to compliance and persistency. Methods. Claims data from a large
US health plan were used to identify imatinib-treated patients from
6/1/01-3/31/04 who had continuous pharmacy and medical benefits in
the 3 months prior and 12 months following initiation of imatinib ther-
apy, and a diagnosis of CML (ICD-9-CM 205.1, 205.10, or 205.11). Com-
pliance was defined by medication possession ratio (MPR=total days
supply of imatinib in the first year divided by 365). Persistency was
defined as failure to refill imatinib within 30 days from the run-out date
of the prior prescription. Multivariate analyses were used to identify the
key factors that are associated with compliance and persistency. Results.
Total 878 imatinib-treated patients were identified of whom 413 had at
least 15 months’ continuous eligibility. Sixty-nine percent (n=286) were
diagnosed with CML and are the subjects of this analysis. The average
age was 50 (range from 3 to 86, median 50.5) and 58% were males. The
average starting daily dose was 423 mg, with 81 % (n=232) initiating on
400 mg daily. The mean MPR was 76%. Overall, 32% patients discon-
tinued imatinib for at least 30 consecutive days during the 1-year follow
up period. Multivariate analyses indicated MPR improved with age until
age 52 and then deteriorated (p<0.001) but at a diminishing rate,
decreased as the number of other medications used by the patient
increased (p=0.01), and was lower in women (p=0.004) and patients with
more cancer complications (p=0.005). Other variables included in this
analysis were starting daily dose and geographic region. In the multivari-
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ate analysis of the likelihood to discontinue imatinib for at least 30 con-
secutive days, women were found to be more likely to discontinue than
men (OR=2.33; p=0.003) controlling for age, starting dose, cancer sever-
ity, and number of other medications used by the patient. Conclusions.
Compliance to imatinib was about 75 % with over 30% of patients inter-
rupting therapy for at least 30 consecutive days in the first year. The MPR
of 76% in this population appears to be lower than the reported aver-
age of 97 % relative dose intensity in clinical trials of imatinib (including
high-dose imatinib). This suggests there may be less compliance in
patients not enrolled in clinical trials. It has been found that interruption
of imatinib therapy in CML may lead to rapid relapse or recurrence of
disease (Cortes et al. Blood 2004; Mauro et al. Leukemia Research 2004).
Since compliance may affect clinical outcome, physicians should educate
patients and closely monitor compliance to therapy.
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COMPARISON BETWEEN CONVENTIONAL AND MOLECULARLY DEFINED THERAPEUTICS
IN A CONDITIONAL BCR-ABL CELL CULTURE MODEL

A. Chaturvedi,' K. Battmer,> M. Scherr,” M. Eder,” A. Ganser?

'Hannover Medical school, HANNOVER, Germany, *Hannover Medical
School, HANNOVER, Germany

Background. Chronic myelogenous leukemia (CML) is a myeloprolif-
erative disease in which the constitutively active tyrosine kinase BCR-
ABL enhances survival of leukemic cells through modulation of intracel-
lular signaling cascades. Accordingly, current therapeutic strategies
include ABL-specific tyrosine kinase inhibitors like Imatinib (IM). How-
ever, recent studies have demonstrated drug resistance and persistance
of leukemic (stem) cells under IM therapy. Therefore, combination ther-
apy directed to a complementing target may significantly improve treat-
ment Results. We recently identified such potential targets by demonstrat-
ing that RNAi mediated reduction of SHP2, STATS, and Gab2 protein
expression inhibits BCR-ABL but not cytokine dependent proliferation
(Blood. 2005 Nov 8; [Epub ahead of print]) Aims. In the current study we
compared the specificity and efficacy of molecularly defined therapeu-
tics such as IM or shRNAs inhibiting expression of SHP2, STATS, and
GAB2 with that of conventional antileukemic drugs in a conditional
BCR-ABL cell culture model. Methods. We used the TonB cell line which
is IL3 dependent but can be induced to express BCR-ABL by doxycycline,
resulting in cytokine independent proliferation. To specifically silence
expression of SHP2, STATS and GAB2, TonB cells were transduced with
Pol IIT driven expression cassettes for specific ShRNA transcription by
lentiviral gene transfer. In addition lentiviral transgene plasmids driving
the simultaneuos expression of two shRNAs have been generated.
Cytarabine, doxorubicin, and etoposide were used as non-specific con-
ventional drugs. Results. We already demonstated that inhibition of SHP2,
STATS, and Gab2 expression by RNAI specifically inhibits BCR-ABL
mediated proliferation in TonB cells (Blood, in press). In contrast to
shRNAs, we demonstrate here that cytarabine, etoposide, and doxoru-
bicin inhibit both IL3 and BCR-ABL mediated cell proliferation in TonB
cells. Based on the number of viable cells we determined very similar
LD50 values for cytarabine (300 ng/mL, 220 ng/mlL), etoposide (150
ng/mL 110 ng/mL) and doxorubicin (4 ng/mL, 3.8 ng/mL) for TonB cells
grown in the presence of IL3 or BCR-ABL, respectively. Next we com-
bined cytarabine (300 ng/mL), etoposide (150 ng/mL) and doxorubicin
(4 ng/mL) with IM. Cytotoxic drugs cooperate with IM, with complete
loss of viable TonB cells in BCR-ABL mediated cell proliferation, but also
50% cell death in IL3 mediated cell proliferation. The combination treat-
ment with shRNAs against SHP2, STATS5, and GAB2 with antileukemic
drugs also resulted in more than 95% cell death in BCR-ABL mediated
cell proliferation and 50-70% cell death in IL3 mediated cell proliferation.
The combination of two shRNAs such as anti-BCR-ABL-anti-SHP2 and
anti-BCR-ABL-anti-STATS5 or the simultaneous application of IM with
anti-SHP2, anti-STATY, and anti-GAB2 resulted in complete cell death in
BCR-ABL mediated cell proliferation but no inhibition in the presence
of IL-8. Conclusion. Conventional antileukemic drugs have no differen-
tial effects on BCR-ABL and IL-3 mediated cell proliferation whereas
targeting of SHP2, GAB2, and STAT5 by shRNAs specifically inhibits
oncogene driven proliferation of TonB cells. Combined therapy with
molecularly defined therapeutics e.g. imatinib mesylate with anti-SHP2,
anti-STATY, anti-GAB2 shRNA or two shRNAs (anti-BCR-ABL-anti-
SHP2 and anti-BCR-ABL-anti-STATS) cooperates in inhibiting BCR-ABL
driven TonB cell proliferation with no or only minor effects on IL-3
dependent growth. Further studies on primary cells are warranted to
further analyze the specificity and efficacy of combined targeted thera-
pies.
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A PHASE 11 STUDY OF NILOTINIB (AMN107) A NOVEL INHIBITOR OF BCR-ABL, ADMINIS-
TERED TO IMATINIB-RESISTANT OR INTOLERANT PATIENTS WITH CHRONIC
MYELOGENOUS LEUKEMIA IN ACCELERATED PHASE

H. Kantarjian,! O. Ottmann,” N. Gattermann,® R. Larson,' T. Rafferty,’
L. Alland,’E Giles,' S.G. O’Brien,*P. Le Coutre’

The University of Texas MD Anderson Canc, HOUSTON, USA; *Universi-
tatsklinik Frankfuri, FRANKFURT, Germany; *Heinrich-Heine-Universitat,
WESTPHALIA, Germany; *University of Chicago Hospital, CHICAGO, USA;
*Novartis, NEW JERSEY, USA; ‘University of New Castle, NEWCASTLE
UPON TYNE, United Kingdom; "Virchow-Klinikum, CHARITE, Germany

Background. Nilotinib is a potent, highly selective, aminopyrimidine
inhibitor of Ber-Abl which in vitro is 30-fold more potent than imatinib.
It is active against 32/33 imatinib resistant Bcr-Abl mutations. Ajm. This
study was designed to evaluate the safety and efficacy of nilotinib as
defined by hematologic and cytogenetic response (HR/CyR) rates in
imatinib-resistant or intolerant AP patients. Methods. This is a Phase II
open-label, multicenter, study of nilotinib administered orally at a dose
of 400 mg twice daily. Results. This study remains open to enrollment.
Preliminary data are reported for 22 patients (77 % resistant and 23%
intolerant to imatinib). The median age was 62 (range 43-76) years and
the median time from AP diagnosis was 6 months (range 0.2-56). Three
of five patients with data available had a BCR-ABL mutation at baseline.
The median duration of nilotinib exposure was 124 days (range 3-207).
Treatment is ongoing for 16/22 (73%) patients. HR occurred in 14 (64 %)
patients of which 10 (45%) were complete. Three (14%) were marrow
responses/no evidence of leukemia, and 1 had a return to chronic phase.
CyR occurred in 6 patients (1 complete, 1 partial, 1 minor, and 3 mini-
mal). The AE’s occurring in 2 10% patients were thrombocytopenia
36% (n=8), fatigue 32% (n=7), anemia, pruritis, muscle spasms 27 %
(n=6 each), bone pain, cough, rash 23% (n=5 each), diarrhea, headache,
myalgia, pyrexia 18% (n=4 each), abdominal pain, chills, constipation,
dyspnea, nausea, extremity pain, and peripheral edema 14% (n=3 each).
The overall incidence of Grade 3/4 AE’s were thrombocytopenia 27 %
(n=06), anemia, neutropenia 18% (n=4 each) and rash 5% (n=1). Two
deaths occurred one patient with thrombocytopenia had a CNS bleed
and one patient had disease progression. Summary/Conclusions. These
data suggest that nilotinib is clinically active and has an acceptable safe-
ty profile when administered to patients with CML-AP.
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IMATINIB 800 MG IN INTERMEDIATE SOKAL RISK PATIENTS IN EARLY CHRONIC PHASE:
RESULTS OF A PHASE Il TRIAL OF THE GIMEMA CML WORKING PARTY

G. Rosti,' E Castagnetti,' M. Amabile,' N. Testoni,' G. Marzocchi,’
M. Breccia,” E Palandri,' C. Bigazzi,® A. Poerio,' E Stagno,” E Iuliano,’
E. Abruzzese,’ F Pane,*G. Saglio,’ G. Martinelli,' M. Baccarani'

'University of Bologna, BOLOGNA, Italy; *Chair of Hematology, UNIVERSI-
TY ‘LA SAPIENZA’ - ROMA, Italy; *Division of Hematology, ASCOLI
PICENO, Italy; *Ceinge, NAPOLI UNIVERSITY ‘FEDERICO II', Italy;*Dpt
of Clinical and Biological Sciences, TORINO UNIVERSITY, Italy

Background. Imatinib standard dose (400 mg) gives impressive results
in chronic myeloid leukemia (CML) in early chronic phase. Results, strat-
ified by Sokal risk, are inferior in intermediate and high risk with respect
to low risk.In intermediate Sokal risk patients, the IRIS trial (T Hughes
et al., NEJM 849:15, 2003) reported within 12 months a complete cyto-
genetic response (CCgR) rate of 67 % and a major molecular response
(MMR) rate of 45%. Phase I and II trials of imatinib have clearly shown
a dose response effect. Kantarjian et al., (Blood 103, 2004) reported high-
er response rates with imatinib high dose (800 mg) in 114 early chron-
ic phase patients treated at the MD Anderson Hospital. The CCgR was
90% and MMR 60% within 12 months of therapy. Aims. The GIMEMA
CML WP opened in January, 2004 a phase II, multicentric prospective
study (serial n. CML/021) devoted to investigate the effect of imatinib
high dose (800 mg) in intermediate Sokal risk patients. Methods. Clini-
cal and anagraphical data were collected through a web-based system.
Responses were evaluated at fixed time-points during treatment. Hema-
tologic: continuosly; cytogenetic at 6 and 12 months (local labs); molec-
ular response at 3, 6 and 12 months.Peripheral blood samples for quan-
titative molecular analysis (RT-Q-PCR, Bcr-Abl/Abl x 100 - Tagman)
were centralized in Bologna at 3, 6 and 12 months. Patients. Between Jan-
uary 1, 2004 and April, 2005 23 italian centers enrolled 81 patients (72
evaluable). Median age was 56 yrs (range 26-79), 43 males and 29

females. 72 patients are evaluable for response at 3 months, 65 at 6
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months and 43 at 12 months. The median observation time is 6 months.
Results. At 3 and 6 months, 81% and 98% of the patients reached a sta-
ble complete hematologic response, respectively. At 6 months, 87 % of
the evaluable cases obtained a CCgR (100% Ph-neg). A MMR defined
as a Ber-Abl/Abl x 100 ratio < 0.1%, was shown in 53% of CCgR
patients. At 12 months, the CCgR rate was 90% and the MMR rate in
CCgR patients was 56 %. The cumulative incidence of CCgR was 94%.
2 pts progressed to accelerated/blastic phase. 56%, 51 % and 53% of the
pts received 100% of the scheduled dose at 3, 6 and 12 months. Sum-
mary and Conclusions. The preliminary results of our trial suggest that
imatinib 800 mg is highly effective for intermediate Sokal risk CML in
early chronic phase, being superior to 400 mg (IRIS trial, same risk cat-
egory) and in the range of the MD Anderson results.

Supported by: COFIN 2003, FIRB 2001, A.LR.C., C.N.R., Fondazione del
Monte di Bologna e Ravenna, European LeukemiaNet founds, A.LL.grants.
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PHILADELPHIA-POSITIVE HEMATOPOIETIC PROGENITORS ARE NOT DETECTABLE IN CML
PATIENTS TREATED WITH IMATINIB ACHIEVING A MAJOR MOLECULAR RESPONSE

A. ITbatici,' M. Podesta,' G. Fugazza,” N. Sessarego,' A. Garuti,’
S. Pozzi,' M. Corselli,' E Bertolotti,' M. Sessarego,” E Patrone,’
E Frassoni'

'Ospedale San Martino, GENOVA, Italy; *Semeiotica Medica, GENOVA,
Italy; *Clinica Medica, GENOVA, Ttaly

Background. Imatinib mesylate can remarkably diminish the leukemic
burden and produce complete cytogenetic response (CCR) in the major-
ity of patients and some degree of molecular response. However, the
clearance of the vast majority of Ph-positive cells does not necessarily
translates in the eradication of the disease. The leukaemic stem cells are
operationally encompassed within the CD34+ cells and CD34 derived
progenitors (CFC, LTC-IC). In this study, we investigated the number of
residual BCR-ABL+ hematopoietic progenitors on BM samples from
CML pts who reached a CCR with Imatinib. Materials and Methods. BM
samples were obtained from 22 CML pts in CCR under Imatinib. All of
them were in chronic phase. CD34+ cells were selected using a double
immunomagnetic column separation (Miltenyi Biotech). CFCs and LTC-
ICs were obtained by seeding the CD34+ selected population using
standard culture Methods. FISH studies for the BCR-ABL fusion gene
(Dual color, Dual Fusion DNA probe, Vysis, Downer Grove) were per-
formed on freshly selected CD34+ cells, CFCs and LTC-ICs. A total of
100-200 nuclei were scored for each sample. The normal cut-off value
used for these probes was less than 1%. Major Molecular Response
(MMR) was defined as BCR-ABL/ABL ratio less than 0.05% (roughly
equivalent to a 3-log disease reduction). Real-time quantitative RT-PCR
was performed using a TAQ-Man system for BCR-ABL and ABL genes.
The median follow-up for pts in MMR or not in MMR was 34 (14-54)
and 36 (6-59) months, respectively. Results. The purity of selected CD34+
cells was 95% (82-99). MMR was present in 14/22 (55.5%) CML pts. In
patients not in MMR (n=8) residual percentage BCR-ABL+ cells was
detected on CD34+ (3-8%), CD34+ cells derived CFCs (3-7%) and LTC-
ICs (3-5%). None of the patients in MMR (n=14) showed residual BCR-
ABL+ progenitor cells: selected CD34+ cells CD34+ cells derived CFCs
and LTC-ICs were 100% Ph-negative; (MMR vs not MMR p<0.0001 by
Fisher’s test). Conclusions. Previous reports found that CML pts in CCR
under Imatinib have residual BCR-ABL+ hematopoietic progenitors.
Our data indicate that the detection of leukemic progenitors ditfers sig-
nificantly between molecular responders and non-responders, thus sug-
gesting a correlation between QRT-PCR and of the number of residual
leukaemic progenitors. However, since the average frequency of Ph-
positive early progenitors is considerably low in CML patients at diag-
nosis (more than 70-80% of LTC-IC being Ph-negative) these data sug-
gest that in patients without molecular response the impact of Imatinib
on the early progenitor pool may be limited. Further studies are neces-
sary to identify a better read-out of residual Ph-positive stem cells.
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DASATINIB (D) IN PATIENTS (PTS) WITH ACCELERATED PHASE CHRONIC MYELOID
LEUKEMIA (AP-CML) RESISTANT OR INTOLERANT TO IMATINIB: RESULTS OF THE
CA180005 ‘START-A’ STUDY

E Guilhot,' J.E Apperley,” A. Hochhaus,’ R. Silver,'S. Amadori,’
A. Gratwohl,°S. Cheng,” M. Iyer,]. Radich,’ M. Talpaz’

'CHU La Miletrie, POITIERS, France; *Hammersmith Hospital, LONDON,
United Kingdom; *Universitaet Heidelberg, MANNHEIM, Germany; *Cornell
University, NEW YORK, USA; *Policlinico Toz Vergata, ROME, Italy; ‘Uni-
versity Hospital Basel, BASEL, Switzetland; "Btistol-Myers Squibl, WALLING-
FORD, USA; °Fred Hutchinson Cancer Research Center, SEATTLE, USA; *The
University of Michigan, ANN ARBOR, USA

Background. D (BMS-354825) is an oral multi-targeted kinase inhibitor
with preliminary evidence of efficacy in a previously reported phase I
study. Aims. To demonstrate the activity of D in patients (pts) with AP-
CML resistant to or intolerant of imatinib. Methods. START A is an open-
label study of dasatinib in AP-CML who were imatinib resistant (IM-R)
or imatinib intolerant (IM-I). Dasatinib was given orally at 70 mg twice
daily (BID). Dose escalation to 100 mg BID was allowed for inadequate
initial response and reduction to 50 or 40 mg BID for persistent toxici-
ty. Evaluation included weekly blood counts and monthly bone mar-
row including cytogenetics. Molecular evaluation of Ber-Abl transcript
by real-time quantitative polymerase chain reaction was performed at
baseline and after documentation of complete cytogenetic response. The
primary endpoint was major confirmed (maintained at least 4 weeks)
hematologic response (MaHR) in IM-R pts. Results. A total of 174 pts (161
IM-R and 13 IM-]) were enrolled between December 2004 and July 2005
in 39 centers worldwide. There were 96 (55%) males; median age 57 yrs
(range 22-86); median time from diagnosis of CML 82 months. Prior
therapy included IM>600 mg/day in 91 (52%) pts, IM for > 3 years in
103 (59%) pts, interferon in 126 (72%) pts, stem cell transplantation in
23 (13%) pts. Major Cytogenetic Response (MCyR) to prior IM was
seen in 57 (33%) pts. Preliminary assessment of efficacy and safety was
performed on the first 107 pts (99 IM-R, 8 IM-I) with 26 months of fol-
low-up. The average daily dose was 119 mg/day; 52 (49 %) pts required
a dose reduction mostly due to hematologic toxicity. MaHR was docu-
mented in 63 (59%) pts (95% CI: 49-68) with Complete Hematologic
Response in 35 (33%) and No Evidence of Leukemia in 28 (26%). MCyR
was documented in 33 (32%) pts (95% CI: 22.9°41.6); complete in 23
(22%), partial in 10 (10%). In the 99 IM-R pts, the MaHR rate was 59 %.
In the 56 pts with Ber-Abl mutations the MaHR was 66%. Molecular
response analysis is ongoing. Fifteen pts had disease progression includ-
ing one loss of MaHR. Myelosuppression was significant with grade 3’4
thrombocytopenia and neutropenia in 79% and 69% of pts, respective-
ly. Non-hematologic toxicities were generally mild to moderate. The
most frequent were diarrhea (46%), peripheral edema (27 %), pleural
effusion (16%), rash (8%), and GI hemorrhage (7 %). Conclusions. Dasa-
tinib is very effective in pts with IM-R AP-CML with high rates of
durable MaHR and MCyR. Data on all 174 pts will be presented at the

meeting including the molecular response analysis.
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INVOLVEMENT OF RAS, JAK2 AND GM-CSF IN THE PATHOGENESIS OF PROLIFERATIVE
VARIANT OF CHRONIC MYELOMONOCYTIC LEUKEMIA

D. Boskovic,' E Servida,” C. Ricci,? E. Fermo,® M.C. Pasquini,®
A. Vismara,'A. Cortelezzi?® S. Soligo,” G. Lambertenghi-Deliliers’®

"Institute of Hematology, BELGRADE, Serbia and Montenegro; *Matarelli Foun-
dation for Blood Diseases, MILANO, Italy; *Fondazione Ospedale Maggiore
Policlinico, MILANO, Italy; *Azienda Ospedaliera G. Salvini, RHO (MILA-
NO), Italy

Background. Chronic myelomonocytic leukemia (CMML) is a hetero-
geneous malignancy classified among MDS/MPD disorders. The pauci-
ty of known pathogenetic events contributes to the lack of effective
treatment and to its dismal prognosis. On the basis of the peripheral
leukocyte count, a dysplastic subtype (MD-CMML, WBC <12x10°/L) can
be distinguished from a proliferative subtype (MP-CMML, >12x10°/L
WRBC/L) of the disease. Among factors that have been implicated in
pathogenesis of CMML, GM-CSF produced by either autocrine or
paracrine mechanisms has been shown to be a major growth determi-
nant. Aims. To investigate cellular and molecular differences between
MD- and MP-CMML which could contribute in clarifying pathogenesis
of the disease and in identifying targets for possible therapeutic applica-
tions. Methods. Peripheral blood mononuclear cells (MNC) were isolat-
ed on Ficoll-Paque density gradient from 29 patients affected by CMML
(17 with MD-CMML and 12 with MP-CMML). Samples were screened
for the presence of N/K-RAS genes mutations by PCR and direct
sequencing. Identification of the JAK2 V617F mutation was carried out
by both allele-specific PCR and amplification of exon 12 followed by
restriction analysis. Also, to evaluate the expression of intracytoplasmic
GM-CSF and the expression of its receptor (GM-CSFR), MNC were
stained with GM-CSE PE (Caltag) and CD116 (Pharmingen), respective-
ly. in vitro growth of myeloid colonies was assessed in semisolid medi-
um with or without the addiction of cytokines (SCE GM-CSE IL-3, Epo).
Results. No RAS or JAK2 mutations were detected in the group of patients
with MD-CMML. In the proliferative variant group, we identified two
patients carrying the G12D substitution of N-RAS. Furthermore, a G60E
point mutation of N-RAS was identified in 1 patient after progression
from MD- to MP-CMML. The JAK2 V617F mutation was detected in 4
patients, all affected by the proliferative variant of CMML. Mean per-
centage of GM-CSF expression was 59.8 (range 14.5-90.7) in MP-CMML
and 2.27 (range 0-9.3) in MD-CMML. The difference between MP and
MD disease was statistically significant. In contrast, mean percentage of
expression of GM-CSFR was similar in MD- and MP-CMML samples
(40,1 vs 42,2). However, when we considered median intensity of the
GM-CSER expression, we observed significantly higher values in MP-
CMML than in MD-CMML (123.2 and 51.4, respectively). The number
of CFU-GM was higher in the MP-CMML than in MD-CMML (57 vs
17/5%10°/L cells plated) and a significant correlation with intracytoplas-
mic GM-CSF expression was observed (¢<0.05). Conclusions. In summa-
ry, in our series of patients with proliferative variant of CMML, RAS and
JAK2 mutations were quite frequent (25% and 33%, respectively).
Because MP-CMML may evolve from MD-CMML, these findings sup-
port the hypothesis that molecular abnormalities could be acquired with
disease progression. Moreover, since both JAK2 and RAS proteins are
involved in the GM-CSF signalling pathway, the higher levels of intra-
cytoplasmic cytokine and the increased density of its receptor in MP-
CMML support the hypothesis that this pathway has a central role in
malignant cell proliferation of CMML patients.
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TRANSCRIPTIONAL PROFILING OF PRIMARY IMATINIB-RESISTANT CHRONIC MYELOID
LEUKEMIA

O. Frank,' B. Brors,” A. Fabarius,’ L. Li, C. Zheng,®* M.C. Mdller,?
R. Hehlmann,® A. Hochhaus,* W. Seifarth®

'Universitdt Heidelberg, MANNHEIM, Germany; ‘Deutsches Krebs-
forschungszentrum, HEIDELBERG, Germany; *Ill. Medizinische Klinik, Get-
many; *Zentrum fiir Klinische Forschung, Germany

Background. Although the selective tyrosine kinase inhibitor imatinib
is successfully used in the treatment of chronic myeloid leukemia (CML),
inherent mechanisms confer primary resistance in a significant minori-
ty of patients. Aims. In order to search for potentially useful genes in pre-
dicting cytogenetic response, a retrospective microarray-based gene
expression study was performed. Methods. Quality-controlled RNA from
leukocytes of bone marrow (BM) and/or peripheral blood (PB) of 34
interferon-o-pretreated chronic phase CML patients with or without
major cytogenetic remission (£ 35% Ph+ metaphases) during the first
year of imatinib treatment was comparatively analyzed using high-den-
sity Affymetrix U133A chips. Diagnostic groups (responders, n=23; non-
responders, n=11) were matched according to demographic and hema-
tologic parameters and evaluated during their clinical course for hema-
tologic, cytogenetic and molecular responses. For the assessment of dif-
ferences in gene expression, BM and PB samples simultaneously taken
from seven imatinib responders were statistically analyzed based on
mixed loglinear models. Results. Using support vector machines for gene
classification, an outcome-specific gene expression signature consisting
of 128 genes was identified. Comparative expression data of specific
genes point to changes in apoptosis (e.g. casp9, trap1, hras), DNA repair
(msh3, ddb2), oxidative stress protection (gss, pon2, vanl), and centro-
somes (id1) within primary resistant patients. Independent statistical
approaches (ANOVA, PAM) as well as quantitative real-time PCR stud-
ies on a selected subset of genes (vnn1, rph3a, tpsab1/b2, coch) verified
the validity of the obtained data. Furthermore, the potential 128-gene
predictor was tested on two independent patients with primary resist-
ance that became accessible after having completed the study. Both test
set patients were correctly assigned to their respective diagnostic group.
Prospectively, our candidate predictor will be further explored on sam-
ples from CML patients currently treated in clinical studies. Conclusions.
This study establishes a candidate 128-gene predictor for early assess-
ment of primary cytogenetic response of CML patients to imatinib. The
data suggest that transcriptional regulation of genes related to apopto-
sis, disease progression, oxidative stress, DNA repair and centrosome
fidelity are associated with imatinib resistance in chronic phase CML.
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MONITORING SERUM LEVELS OF IMATINIB AND HAEMATOLOGICAL TOXICITY IN CML
PATIENTS

M. Perez-Abad, J. Perez-Oteyza, M.I. Arranz Pefia, J. Lopez Jimenez,
J. Garcia Larafia, E. Ripoll Sevillano

Ramon y Cajal Hospital, MADRID, Spain

Background. The development of imatinib mesylate (Glivec®) has
been a major advance in the management of chronic myelogenous
leukaemia (CML). Although several clinical trials, revealed neutropenia,
thrombocytopenia and/or anaemia in a proportion of patients on ima-
tinib treatment, little is known about the potential association of these
adverse effects and the serum levels of imatinib. Aims. We have devel-
oped a new method to analyze serum concentrations of imatinib mesy-
late and its active metabolite, N-demethyl-imatinib in Ph+CML patients.
The aim of our study is to determine whether there is an association
between serum levels of the drug and the development of either
anaemia, neutropenia or thrombocytopenia, in order to establish an
optimal therapeutic range. Methods. We used a Beckmann Gold HPLC
system in reverse phase under isocratic conditions, coupled to a visible
ultraviolet detector fixed at 240 nm wavelength. We analyzed serum
concentrations of imatinib and N-demethyl-imatinib in 114 samples
from 36 patients with Ph+CML at different intervals. There were 19
males and 17 females, with a mean age of 57+15 years. Each patient was
followed for at least six months. Results. Serum levels of imatinib showed
a wide variation ranging from 0.43 pg/mLto 5.19 pg/mL. There was sta-

tistical correlation between therapeutical dose of Glivec® and serum
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concentration of the drug (r=0.47). Anaemia was present in 21 cases
(68.3%), neutropenia in 3 cases (8.3%) and thrombocytopenia in 6
patients (16.5%). Patients with anaemia showed a mean concentration
of imatinib of 2.10 pg/mL, compared to 1.41 pg/mL in non anaemic
patients (p=0.015). Significantly higher levels of imatinib were also
observed in patients with thrombocytopenia (2.60 pg/mL vs 1.70 pg/mL,
p=0.047). No significant differences were observed with respect to neu-
tropenia. Serum concentrations of imatinib above 3 pg/mL were strong-
ly associated to adverse events requiring transient discontinuation of
the drug (p<0.001). Conclusions. The development of either anaemia or
thrombocytopenia in CML patients on imatinib therapy is associated
with high serum concentrations of this drug. When serum levels of ima-
tinib rise above 3 pg/ml, the incidence of adverse events is high, and,
therefore, the dose should probably be reduced. Taken together, our
results demonstrate the feasibility and utility of monitoring serum lev-
els of imatinib in CML patients. An optimal therapeutic range of
between 0.57 pg/mL and 2 pg/mL is suggested.
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IMATINIB PRECEDING ALLOGENEIC STEM CELL TRANSPLANTATION IN CHRONIC
MYELOID LEUKAEMIA

J.B. Perz,' D. O’Shea,’]. Sanz,* A. Chaidos,’]. Kaeda,” D. Marin,” E.
Eduardo,’ .E Apperley’

'University Heidelberg, HEIDELBERG, Germany; *Hammersmith Hospital,
LONDON, United Kingdom

Background. Little is known on Imatinib treatment prior to allogeneic
stem cell transplantation in chronic myeloid leukaemia (CML). Aim.In
order to investigate the outcome of allogeneic stem cell transplantation
after Imatinib prior to conditioning we analysed retrospectively the
engraftment rate, incidence of acute and chronic graft-versus-host dis-
ease (aGvHD and cGvHD) and transplant related mortality (TRM) in
adult patients (pts.) with chronic myeloid leukaemia (CML), who
received peripheral blood stem cell (PBSCT) or bone marrow transplan-
tation (BMT) from sibling (SIB) or volunteer unrelated donors (VUD).
Patients and Methods. 37 pts. (23 male, 14 female; median age 31 y, range
16-55) were treated with SIB (n=6) or VUD (n=31) allogeneic SCT (n=11)
or BMT (n=26) for CML in first chronic (CP1, n=13) or accelerated phase
(AP, n=17)or for more advanced disease stages: second chronic phase or
blast crisis (CP2 or BC, n=7). Transplant conditioning consisted of frac-
tionated total body irradiation (TBI) and cyclophosphamide (120 mg/kg)
in all pts. All but one recipients of VUD transplants received in vivo T-
cell depletion (TCD) with CAMPATH 1H (Anti CD52, n=29) or ATG
(n=1). In all pts. GVHD prophylaxis was provided by Cyclosporin A and
short-term methotrexate. Results. 7 pts. received Imatinib for treatment
of BC, 30 pts. with the aim to achieve haematological or cytogentic
remission in CP1 or AP. The median duration of Imatinib pre-treatment
was 8.5 months (range 1-31 months). The used drug dose ranged from
200mg to 800mg. Imatinib was discontinued within 8 weeks prior trans-
plant in 26 pts. 11 pts. had a longer than 8 weeks break between Ima-
tinib and SCT. Engraftment failure occurred in 1 patient (2.7%). The
probability of TRM at day 100 was 13 %, which increased to 38% at 1
year. aGvHD grade III-IV occured in 8 pts (22%), whilst extensive
cGVvHD was seen in 10 pts (31%). The overall survival is 65% after a
median follow up of 203 days (14-1419 days). Conclusion. In 37 pts. treat-
ed with Imatinib prior to allogeneic SCT or BMT the overall rates for
engraftment failure, TRM, aGvHD and ¢GvHD were comparable with
previously published data in BMT or SCT in CML without Imatinib
pre-treatment and with our institution’s experience prior to the Ima-
tinib era. Imatinib prior to allogeneic transplantation does not seem to
have a negative impact on the tranplantation outcome. Further investi-
gations on larger cohorts are needed in this field.
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EARLY OR LATE COMPLETE MOLECULAR REMISSIONS IN CHRONIC MYELOGENOUS
LEUKEMIA PATIENTS TREATED WITH IMATINIB RELY ON THE SPEED TO ACHIEVE A
COMPLETE CYTOGENETIC REMISSION STATUS AND ON EARLY QUANTITATIVE BCR-ABL
LEVELS

EE. Nicolini,' E. Bachy,' S. Corm,” C. Plesa,' Q.H. Lé ;' S. Hayette,’
C. Preudhomme,” M. Michallet!
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In chronic phase (CP) chronic myelogenous leukemia (CML) treated
with imatinib (IM), the majority of patients that are in CCR still harbour,
apparently indefinitely, a stable molecular disease, while IM is main-
tained. A small proportion of patients become RQ-PCR negative (tran-
scripts levels <10-5) and there is still some controversy to know if these
patients are cured. We retrospectively analyzed a cohort of 37 patients
that became, at least once, BCR-ABL negative in the blood (Tagman™
technology, sensitivity threshold 10-5-10-6, exchange of quality control
samples between the 2 laboratories involved), to try to identify predic-
tive factors for early [<12 Months, Group 1 (G1), 19 patients] versus late
[>12 Months, Group 2 (G2), 18 patients] complete molecular remissions
(CMR), in an univariate and multivariate analysis. Allogeneic transplant-
ed patients were excluded form this study. All patients were in CP at
diagnosis except 2 [1 in accelerated phase diagnosed on cytological cri-
terias (G1), and 1 in myeloid blastic phase (G2)]. All patients had a ‘M’
BCR transcript, and were 90-100% Phl+ at diagnosis, except 1 [61%
Ph1+ G1)]. One patient had a masked Ph1 and 1 had a variant [t(2;9;22),
(G1)]. There were 19 males and 18 females with a median age of 52 (G1)
and 50 (G2). Some patients have been treated with IFN prior to IM (12/19
in G1 and 13/18 in G2). All patients received IM 300-600 mg/day and
some of them in association with Cytarabine (2 in G1; 2 in G2), PegIEN
(1in G1; 1in G2), or daunorubicine + cytarabine (Patient in blastic phase:
G2). One patient was in CMR; after IFN, when IM was started for [EN
intolerance. None of the patients was in CMR at 3 Mo except 2 in G1.
CMR appeared after a median interval of 6 Mo in G1 (0-11.2) and 25 Mo
in G2 (12-53.7). Univariate analysis did not found any difference for pri-
or treatment by IFN, Sokal score and associations with Cytarabine or
PeglIFN. Analysis of variance indicated that alow RQ-PCR value at 6 Mo
and at 12 Mo was a significant factor for early CMR (p=0.03 for both).
Mulivariate analysis by logistic regression for Sokal score, prior treatment
with IFN, initial IM dose had no influence on the early or late CMR sta-
tus, whereas the interval between diagnosis and IM onset (p=0.04,
HR=1.45 [1.01-2.08]), probably because there was a longer exposure to
IEN; and a shorter time to reach a CCR status were significantly associ-
ated with early CMR (p=0.03, HR=0.67 0.46-0.97]). However, the dura-
tion of IFN treatment variable was not significant by itself. With a medi-
an follow-up since IM onset of 24 (G1) and 43 (G2) Mo, all patients are
alive, 16 out of 19 in G1 and 15 out of 18 in G2, in a stable CMR. In con-
clusion, when IM induces early CCR, and a quick reduction of BCR-ABL
transcripts initially, CMR can be obtained within a year, but CMR are
still possible after a longer period. However gain in progression free sur-
vival remains to be demonstrated.
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THE IMPACT OF NON-COMPLIANCE WITH IMATINIB THERAPY ON HEALTH CARE COSTS
IN CHRONIC MYELOID LEUKEMIA PATIENTS
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'Novartis Pharmaceuticals Corporation, FLORHENM PARK, USA; *I13Magni-
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Background. While compliance to drug therapy is vital to receive opti-
mal patient benefits, the costs of delivering adequate medical care for
cancer patients remain an important consideration for society and pay-
ers. Aims. This study examined the relationship between compliance
with imatinib therapy and health care costs for patients with chronic
myeloid leukemia (CML). Methods. Claims data from a large US health
plan were used to identify imatinib-treated patients from 6/1/01-3/31/04
who had continuous pharmacy and medical benefits in the 3 months pri-
or and 12 months following initiation of imatinib therapy, and a diag-
nosis of CML (ICD-9-CM 205.1, 205.10, or 205.11). Compliance was
defined by medication possession ratio (IMPR=total days imatinib sup-
ply in the first year divided by 365) and patients were stratified into
three segments by MPR (<50%, 50-90%, 90-100%). Total health care
costs include hospital, office, laboratory testing, emergency room, and
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pharmacy. Disease-related health care costs to treat CML were also ana-
lyzed. Multivariate analyses were used to examine the association
between first-year MPR and first-year health care costs, controlling for
age, sex, number of other medications used by the patient, initial start-
ing dose, year of initial imatinib fill, and complications due to underly-
ing disease. Results. Total 878 imatinib-treated patients were identified
of whom 413 had at least 15 months of continuous eligibility. Of these,
277 were non-Medicare CML patients. Total health care costs per patient
in the first year of therapy in patients with MPR < 50%, 50-90%, and
90-100% were $172777, $54479, and $41391 respectively (p<0.001).
Inpatient care was the leading driver of health care costs followed by
medication use and ambulatory care. The corresponding numbers for
disease-related health care costs were $112905, $38561, and $34964
(»<0.001). Controlling for the variables listed above, the multivariate
analyses demonstrated that a 10% increase in MPR was associated with
a 4.7% decrease in total health care costs (p=0.032) and 2.4% decrease
in disease-related health care costs to treat CML (p=0.357). For example,
when MPR was improved from 75% to 85% for a patient, the annual
total health care costs for the patient were reduced by $3100 and the
annual CML related health care costs went down by $1200. Conclusions.
Improved compliance with imatinib therapy is associated with decreased
total health care costs and disease-related health care costs. Improving
compliance to imatinib therapy may not only optimize clinical outcomes
but may also reduce the overall societal burden of health care costs asso-
ciated with cancer.
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MOLECULAR RESPONSE TO IMATINIB IN EARLY CHRONIC PHASE VERSUS LATE
CHRONIC PHASE CML PATIENTS IN COMPLETE CYTOGENETIC RESPONSE:
A COMPARISON AT 24 MONTHS OF 2 CLINICAL TRIALS OF THE GIMEMA-CML WP
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Hematology and Internal Medicine, TURIN, Italy

Background. The introduction of Imatinib (IM) has changed the current
approach to the management of chronic myeloid leukaemia (CML). It is
currently unclear whether patients (pts) treated with IM first-line treat-
ment have a greater reduction of BCR-ABL transcript with respect to pts
treated with IM after IFN-a failure, giving the same complete cytogenet-
ic response (CCR). Aims.We sought to determine the differences in
molecular response (MR) between early and late chronic phase (CP) pts
with CML who achieved a CCR after treatment with IM at the standard
dose of 400mg/d. We studied 2 different cohorts of pts in CCR: - 67/191
(85%) pts after o-Interferon (0-IEN) failure enrolled on the
CML/002/STI571 protocol - 53/76 (70%) pts treated front line with a
combination of IM and pegilated IFN-o (PEG-IFN) enrolled on the
CML/011/STI1571 protocol. Methods. Cytogenetic response was moni-
tored on bone marrow (BM) metaphases and MR was assessed by real
time RT-PCR (TagMan) BM and peripheral blood (PB) samples, collect-
ed at baseline, 3, 6, 9 and 12 months during the first year, and every 6
months thereafter. MR was expressed as the ratio between BCR/ABL
and B2-microglobulin (B2-M) x100. The lowest level of detectability of
the method was 10-5. Negative results (i.e. undetectable transcript) were
confirmed by nested PCR performed 4 times (sensitivity 10-6). For the
purpose of this analysis, a major molecular response (MMR) was defined
as a BCR-ABL/B2M value <0.0001%, which turned out to be roughly
equivalent to a 3-log reduction and a complete molecular response
(CMR) was defined as negative (undetectable) BCR/ABL levels con-
firmed by nested PCR.
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Results. We observed a progressive decrease of the amount of
BCR/ABL transcript in pts who achieved a CCR. At 24 months the medi-
an reduction in BCR/ABL transcript level was: a 3-log reduction in late
CP pts; a 4-log reduction in early CP pts. In the latter group of pts MR
was assessed also at 36 months. So we observed that 36 months after
the first dose of IM and PEG-IFN pts who were still in CCR had the
median value of BCR/ABL transcript of 0.00001% both in BM and PB.
Therefore all these pts achieved a MMR. However only 8/53 (4%) pts
were in CMR (undetectable BCR/ABL at least once as assessed by nest-
ed PCR). Conclusions. Although after 24 months of therapy front line
treatment of CML pts with IM determines a major percentage of CCR
in comparison of pts treated with IM after IEN failure (in our experience,
70% versus 35%, respectively) the differences in MR (reduction in
BCR/ABL transcript level) observed in the 2 groups of pts were not sig-
nificant. Nevertheless excellent results were obtained in both groups,
with a median reduction in BCR/ABL transcript level of at least 3 log. In
the pts treated with a combination of IM and PEG-INF a further reduc-
tion of BCR/ABL transcript (about another log) was observed at 36
months of treatment.

Supported by: COFIN 2003, FIRB 2001, ALR.C., C.N.R., Fondazione del
Monte di Bologna e Ravenna, European LeukemiaNet founds, A.LL.gtrants.
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HOMOHARRINGTONINE IS ASSOCIATED WITH A HIGH PROPORTION OF HEMATOLOGIC
RESPONSE IN CML PATIENTS WITH HEMATOLOGIC FAILURE TO IMATINIB

PR. Rousselot,! A.S. De Sarrazin,” ].M.C. Cayuela,” O.M. Maarek,
M.P.G. Gaub,’ EM. Maloisel®

'Hopital Mignot, LE CHESNAY, France; *Hépital Saint-Louis, PARIS, France;
*Hépital Hautepierre, STRASBOURG, France

Background and Ajms. Imatinib mesylate (IM) is now the gold stan-
dard for first line therapy in patients with chronic myelogenous
leukaemia (CML). Homoharringtonine (HHT) is an alkaloid obtained
by an original hemi-synthetic process from Cephalotaxus. HHT having
shown activity in CML, we studied its role as a salvage single or com-
bination therapy in patients presenting with primary or secondary
hematologic resistance. Methods. We retrospectively analyzed data from
all our patients in chronic phase (CP) or accelerated phase (AP) CML who
received HHT as a salvage therapy in order to achieve a complete hema-
tologic response, aiming so to determine its role in the current context
of the disease management. Results. In total, 15 CML (CP, n=10 and AP,
n=>5) patients started HHT between 09-2000 and 10-2004 for lack or loss
of hematologic response in the two institutions. Main previous therapy
was interferon o (IEN, n=6, including 3 patients with IFN + Ara-C), or
IM (n=9, including IM 400 mg per day for 8 patients, and IM 600 mg per
day for 1 patient). Sex ratio was 10M/5F Median age at baseline for
HHT was 57 years (range: 38-70). Median time from diagnosis was 49
months (range: 18-121). HHT was administered at 1.25 to 2.5 mg/m_
daily dose, as a continuous 24h infusion or as 2 divided doses via the sub-
cutaneous route. The course durations were maximum 6 days when
combined to IM (n=3) or Ara-C (n=7), and up to 14 days when used as
a single therapy (n=5). Of these 15 patients, 11 (73.3%) achieved a com-
plete hematologic response (CHR) after 2 courses in median (range: 1-
6), including 1 patient in accelerated phase and 5 patients with BCR-ABL
kinase domain (KD) mutations (E255K; M244V; F317L + K247R; V244Q;
Y253H). Responding patients received HHT as a single therapy (n=3), or
combined with IM (n=3) or Ara-C (n=5). One additional patient who
was in AP returned to chronic phase after 2 HHT + Ara-C courses. There
was no hematologic response in the 3 remaining patients. Two of them
received HHT as a single therapy and 1 received HHT + Ara-C. Among
the patients detected with a BCR-ABL KD point mutation, all CP
patients obtained CHR and the mutated patient in accelerated phase
(Q252H) did not respond to HHT. Nine patients (60%) experienced
grade 4 hematotogic toxicity, 6 of them presenting anemia requiring
blood transfusion (9 occurrences). There was no significant extra-hema-
tological toxicity reported. Conclusion. HHT as a single or a combination
therapy may still be of interest for treating CML patients in the tyrosine
kinase inhibitors era in case of resistant disease. Indeed, hematologial
responses to HHT have been obtained in case of BCR-ABL KD muta-
tions. The role of HHT alone or in combination will be refined with well-
designed prospective studies.
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ACETYLOME AND PHOSPHOPROTEOME MODIFICATIONS OF IMATINIB SENSITIVE AND
RESISTANT CML CELLS AFTER SHORT CHAIN FATTY ACID HISTONE DEACETYLASE
INHIBITOR TREATMENT.

V. Santini, R. Pastorelli, G. Ferrari, A. Gozzini, D. Tombaccini
University of Florence, FIRENZE, Italy

Background. CML patients may become irresponsive to Imatinib
because of resistance developed by amplification of the BCR-ABL
genomic locus or by point mutations within the kinase domain of BCR-
ABL. Innovative dual SRC/ABL kinase inhibitors with higher power
against native and imatinib-resistant mutants of BCR-ABL give remark-
able therapeutic benefits, but at least one mutation remains resistant to
any kinase inhibitor (T315]). Given these evidences, the investigation of
alternative therapeutic agents effective in CML still remains a subject of
primary interest. Aims. We analysed whether HDACIs short chain fat-
ty acids (SCFAs) valproic acid and butyrates were synergistic with ima-
tinib. SCFAs acetylation of non-histone proteins is not well character-
ized, we thus compared the actylome and phosphoproteome of CML
cells treated and not treated with HDACIs, alone and in combination
with imatinib, by immunoproteomic techniques . Methods. The human
CML cell lines K562, LAMA-84 S (Imatinib sensitive) and LAMA-84 R
(Imatinib resistant), KBM-R and -S were grown in the presence of val-
proic acid at the escalating doses 0.2 mM to 2 mM or in the presence of
butyric acid derivative D1 (0.2-1 mM) for 24 and 48 hrs. Apoptosis was
monitored by annexin V test and propidium iodide uptake. Bcr-abl
mRNA was measured by real time PCR. Bcr-Abl protein expression was
determined by western blot with specific antibodies. Total cell proteins
were separated by 2D electrophoresis (pH 3-11). We used a anti-pan-
acetylated and anti-phosphotyrosine antibody for 2D WB, followed by
matching with 2D gel and MALDI-TOF mass spectrometry for protein
identification. Results. Apoptosis was induced time and dose dependent-
ly by VPA and D1. Imatinib was synergistic with both HDACIs in induc-
ing apoptosis and cell proliferation arrest (WST-1-assay). VPA and D1
were able to induce a significant decrease in the number of copies of Ber-
abl mRNA both in sensitive and in resistant cells. A significant decrease
in BCR-ABL protein expression was observed by WB of total cell lysates
from CML cells. Twenty two proteins differentially acetylated were
identified. At least two chaperone proteins were identified as target of
acetylation after VPA and D1 treatment of CML cells, other targets were
proteins involved in the synthesis and stability of RNA. Sixteen pro-
teins differentially phosphorylated were identitied. For 13 of these pro-
teins the phosphorylation level was not significantly affected by
HDACISs in resistant cells, while the combination of both Imatinib and
HDACIs produced a considerable decrease of phosphorylation in both
sensitive and resistant cell lines. This category includes: HSP90, HSP70,
HOP1 and nucleophosmin. Summary/Conclusion. Short chain fatty acids
are not the most powerful HDACISs, but have been used successtully in
clinical trials. Our analysis show significant evidences of their effects on
CML cells in terms of induction of apoptosis and arrest of CML cell pro-
liferation. Further effects were observed on Ber-Abl expression and mod-
ifications on both acetylome and phosphoproteome. This study charac-
terizes proteome modifications provoked by SCFAs and may help to
understand the molecular effects of different HDACIs in order to
improve their use in combination with imatinib or new SRC/ABL
inhibitors.
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Background. Allogeneic stem cell transplantation (SCT) is to date the
only curative therapy for CML patients, but relapse is still one of the
major causes of failure. Discontinuation of the immunosuppressive ther-
apy and donor lymphocyte infusion (DLI) is the treatment of first choice
for CML recurrence after allografting, since induces durable remission
in a substantial number of patients. Nonetheless, it requires the availabil-
ity of the donor and may be associated with severe graft-versus-host-



disease (GvHD) and/or marrow aplasia. In the last years, there have
been several reports of promising activity of imatinib in CML recurrence
after allografting. Aims. In order to better define the role of imatinib in
this setting, we report an extended molecular follow-up of 16 CML
patients treated with imatinib while in relapse after allogeneic SCT.
Methods. Patients underwent allogeneic, non T-cell depleted, standard
conditioning regimen SCT. At evidence of relapse, 5 patients were in
immunosuppressive therapy, which was discontinued. At start of ima-
tinib, five patients were in hematological relapse, Nine had a cytogenet-
ic relapse and two a molecular relapse. Results. Median follow-up is 33
months (range 12-45). All patients achieved a complete cytogenetic
response (CCgR) within 12 months. Molecular response was evaluated
in bone marrow and/or peripheral blood samples at start of imatinib
therapy and every 3 months during treatment by a standardized real-
time quantitative PCR (RTQ-PCR) method and/or by qualitative nested
PCR. Complete molecular response (CMR) was defined as reduction of
BCR-ABL/B2 Microglobulin below 0.00001 or negativity of qualitative
nested PCR in bone marrow samples. Eight patients achieved and main-
tained a stable CMR. In seven patients, CMR has been achieved but lost
at least once during follow-up. In these patients, median duration of
longer CMR was 12 months (range: 3-24). All patients are in ongoing
treatment with imatinib except for one patient who discontinued the
therapy 8 months ago and maintain a CMR. No further treatment was
administered in all but two patients, who received DLI after the achieve-
ment of CMR. Chimerism analysis has been performed by VNTR analy-
sis or FISH in 8 patients. Prior to imatinib therapy, full donor chimerism
was lost in 7 cases and was fully recovered after the achievement of
CMR. Conclusions. In our experience, response rate to imatinib is com-
parable with that expected from treatment with DLI alone. All patients
achieved cytogenetic and molecular responses, which were associated
with reconstitution of full donor chimerism without increasing of
GVHD. Moreover, no major side effects were observed. Although no
direct comparison may be made, the data suggest that in our patients per-
centage of and time to molecular response to imatinib appeared to be
better than in newly diagnosed CP CML patients, possibly due to resid-
ual GVL effect. An important observation is that even patients relapsed
in advanced phase of disease obtained durable molecular responses
(median duration of CMR: 20 months, range:6-24). Compared to other
therapeutic approaches, our experience confirms that imatinib is effec-
tive and feasible, with a very high overall response and a manageable
side-effects profile, at least in the short-term.
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INFLUENCE OF CYP3A4 ACTIVITY ON IMATINIB RESPONSE IN PATIENTS WITH CHRONIC
MYELOID LEUKEMIA
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Background. Imatinib, also known as Gleevec/Glivec, is a potent Ber-
Abl tyrosine kinase inhibitor currently used for the treatment of chron-
ic myeloid leukemia (CML) patients. Imatinib induces complete cytoge-
netic responses (CCR) in the majority of patients with CML in chronic
phase (CP). However, a subgroup of patients is refractory at the cytoge-
netic level. Imatinib is mainly metabolised via CYP3A4 although sever-
al other CYP enzymes have been shown to be involved. The main
metabolite CGP74588 a product of CYP3A4 is pharmacologically active,
and shows similar potency and selectivity as imatinib. However, the
influence of the metabolic pathway on the effect of imatinib and the
activity of the metabolites need to be further investigated.

Figure 1. CYP3A4 activity and Imatinib response.
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Aims. The aim of this study was to investigate the role of the drug
metabolising enzyme i.e. the CYP3A4 activity i vivo, for the response
to imatinib treatment. Methods. 16 chronic myeloid leukemia patients
were included in the study. To assess the in vivo CYP3A4 activity the
patients were given 250 mg of quinine, 16 h later a blood sample was
collected and the ratio of quinine/3-hydroxyquinine was measured using
HPLC. The response of imatinib treatment was evaluated by cytogenet-
ic analysis and the patients were divided into CCR within nine months
and partial cytogenetic responders (PCR) who had failed to achieve a
CCR. Results. Patients with CCR showed significantly (Mann-Whitney
U-test, p=0.013) higher CYP3A4 activity (low Quinine ratio, mean = 9.4,
SD =2.7) compared to patients that were PCR (high Quinine ratio, mean
= 16.6, SD = 6.8), see figure. Conclusions. CML patients with high
CYP3A4 activity respond better to imatinib treatment than patients with
low activity. Clinically, it would be advantageous to identify such
patients a priori, since they may benefit from more aggressive therapy.
This also indicates that the effect and potency of the metabolites might
be of clinical importance.
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Background. Imatinib 400 mg is the established first line treatment of
chronic myeloid leukemia (CML) in chronic phase. The efficacy of ima-
tinib in early chronic phase has been demonstrated by multicentric ran-
domized controlled trials like the IRIS trial (O’ Brien et al NEJM 348:11,
2004). Large multicentric studies aimed to evaluate the impact of ima-
tinib 400 mg outside strictly monitored trials are not yet available. Aims.
The GIMEMA (Gruppo Italiano Malattie Ematologiche dell’ Adulto)
CML Working Party opened in January, 2004, an observational study
(serial n. CML/023) to investigate the efficacy of imatinib 400 mg in
newly diagnosed CML patients. Methods. Clinical and anagraphical data
were collected through a web-based system. Responses were evaluated
at fixed time-points during treatment. Hematologic: continuously; cyto-
genetic at 6 and 12 months (local labs); molecular response at 3, 6 and
12 months.Peripheral blood samples for quantitative molecular analysis
(RT-Q-PCR, Bcr-Abl/Abl x 100 - Tagman) were centralized in Bologna
at 3, 6 and 12 months. Patients. Overall, 54 italian centers enrolled 209
(188 evaluable) low Sokal risk patients between January 1, 2004 and
November, 2005. Median age was 44 yrs (range 20-69), 117 male and 71
females. 188 patients are evaluable for response at 3 months, 151 at 6
months and 84 at 12 months. The median observation time is 6 months.
Results. At 3 months, 95% of the patients reached a stable complete
hematologic response. At 6 months, 81% of the evaluable cases obtained
a complete cytogenetic response (100% Ph-neg, CCgR). A major molec-
ular response (MMR) defined as a Ber-Abl/Abl x 100 ratio < 0.1%, was
shown in 51% of CCgR patients. At 12 months, the CCgR rate was
88% and the MMR rate in CCgR patients was 57 %. At 12 months, 4%
of CCgR cases showed a undetectable level of transcript (ratio Ber-
Abl/Abl x 100 < 0,00001) . With this short observation period, only 1 pt
progressed to accelerated/blastic phase, while 2 patients were censored
at the time of allogenic stem cells transplantation. SUMMARY AND
Conclusions. The preliminary evidences of our observational trial con-
firm that imatinib 400 mg is a highly effective treatment for CML in ear-
ly chronic phase, as far the CCgR and MMR response rates. 201 low
Sokal risk patients were enrolled in the IRIS trial and received imatinib
as first line treatment. The CCgR rate within 12 months was 76 % with
66% of patients reaching a MMR (defined as reduction of Ber-Abl tran-
script level > 3 logs; control gene Bcr) (T Hughes et al,, NEJM 349:15,
2003). Our results (81% and 88% CCgR rate at 6 and 12 months, 51%
and 57% MMR at 6 and 12 months) compare favourably with the IRIS
trial results.

Supported by: COFIN 2003, FIRB 2001, A.LR.C., C.N.R., Fondazione del
Monte di Bologna e Ravenna, European LeukemiaNet founds, A.LL.grants.
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IMATINB AND AGING: PRELIMINARY RESULTS OF A SUB-ANALYSIS WITHIN 3 TRIALS OF
THE GIMEMA CML WP

E Castagnetti," G. Rosti,' I. Iacobucci,' N. Testoni,' M. Amabile,’'
E. Usala,’ D. Russo,” E. Orlandi,® S. Soverini,' E. Montefusco,” G. Rege
Cambrin,*S. Rupoli,’ G. Martinelli,’E Pane,’G. Saglio,* M. Baccarani®

'University of Bologna, BOLOGNA, Italy; *Division of Hematology,
OSPEDALE BUSINCO - CAGLIARI, Italy; *Chair of Hematology, BRESCIA,
Italy; *“Dpt of Clinical and Biological Sciences, TORINO, Italy; *Institute of
Hematology ‘Sergnoli’, BOLOGNA, Italy; *Ceinge, NAPOLIL Italy

Background. Older age constitutes a poor prognostic variable in Ph+
CML patients, across treatment modalities . Age is included and acts as
negative factor in the staging systems most employed (Sokal and Euro).
Older patients have been generally excluded from most of the trials
employing interferon, due to its toxyc effects. Few studies investigated
the effect of imatinib in older patients:Cortes et al (Cancer 98, 2003),
based on a single center casistic (187 early CP patients overall, 49/187 old-
er than 60 yrs), treated at doses between 400 and 800 mg, showed no dif-
ference in response and outcome, observation which needs to be con-
firmed. Aims. To investigate the effects of age on response and compli-
ance to imatinib. Methods. A sub-analysis within 3 simultaneously run-
ning trials of the GIMEMA (Gruppo Italiano Malattie Ematologiche del-
I’ Adulto) CML WP (n.CML/021, phase II - ima 800 in intermediate Sokal
risk; CML/022, phase III- ima 400 vs 800 mg in high Sokal risk, n.
CML/023, observational - ima 400 mg) have been performed. Overall,
404 patients have been enrolled (January, 2004- November, 2005): at
enrollment 85/404 (21%) were > 65 yrs (median age 71, range 65-85) and
319/404 (79%) < 65 yrs (median age 46, range 18-64). Sokal risk distri-
bution was different between the 2 groups: low Sokal risk cases were
15% in older cohort vs 54% in younger cohort (#<0,01). 21% of older and
22% of younger pts received high dose (800 mg) of imatinib front-line.
Timing of response evaluation: hematologic, continuously; cytogenetic,
at 6 and 12 months; molecular, at 3, 6 and 12 months.PB samples for
quantitative analysis (RT-Q-PCR, Bcr-Abl/Abl x 100 - Tagman) were cen-
tralized in Bologna at 3, 6 and 12 months. Results. The numbers (%) of
evaluable cases (older/younger) at 3,6 and 12 months were: 85/319
(100%/100%), 59/251 (69 %/79%) and 27/141 (32%/44%). At 3 months,
both groups achieved a 93% complete hematologica response (CHR)
rate. At 6 months, the complete cytogenetic response (CCgR ) rates were
(older/younger) 66%/80% (p=0,39). The major molecular response
(MMR, defined as a Ber-Abl/Abl x 100 ratio < 0.1%) rates (CCgR only)
were 67 %/49% (p=0,06). At 12 months, CCgR rates were 81%/88% (y=
0,67) and MMR 50%/60% (p= 0,04). With a median observation time of
6 months, 1 pt (1%) of older cohort and 4 (1%) of younger cohort pro-
gressed to accelerated/blastic phase. Summary and Conclusions. This sub-
analysis was generated from 3 trials with different aims and dosages of
imatinib. The observation period is still short. However, it is notewor-
thy that, notwithstanding a worsen risk distribution of older cases (15%
low risk vs 54% for younger), results at 6 and 12 months are compara-
ble. The only significative difference was demonstrated for MMR at 12
months. Consequently, we may foresee that the long-term survival and
progression free survival will not differ between the 2 groups. Acknow!-
edgments. Supported by: COFIN 2003, FIRB 2001, ALR.C, C.N.R., Fon-
dazione del Monte di Bologna e Ravenna, LeukemiaNet, A.LL.
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BCR-ABL REDUCES CCN3 EXPRESSION THEREBY EVADING NEGATIVE GROWTH REGU-
LATION

L. McCallum,' S. Price,' W. Lu,' N. Planque,’ B. Perbal,> A.D. Whetton,’
A.E. Irvine!

'Queen’s University Belfast, BELFAST, United Kingdom; *Universite Paris 7,
PARIS, France; *University of Manchester, MANCHESTER, United Kingdom

Background. Chronic Myeloid Leukemia (CML) is characterized by
expression of the constitutively active BCR-ABL tyrosine kinase. Previ-
ously, we have identified downregulation of the negative growth regu-
lator, CCN3, as a result of BCR-ABL kinase activity and detected reduced
CCNS3 expression in human CML cell lines and primary human CML
cells. Aims. To identify the relationship between BCR-ABL and CCN3
expression and the functional consequence of expressing CCN3 in BCR-
ABL+ cells. Methods. Real-time PCR was used to examine the relation-
ship between BCR-ABL and CCN3 expression in human K562 cells
using siRNA directed against BCR-ABL or the BCR-ABL tyrosine kinase
inhibitor, Imatinib. CCN83 function was investigated in K562 cells trans-
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fected with vector or vector containing CCN3 construct by assessing cell
growth using flow cytometry and colony formation on methyl cellulose.
Results. Parental K562 cells showed high expression of BCR-ABL whilst
CCNS expression was present at low levels. Treatment with siRNA
directed against BCR-ABL resulted in a 3.7 fold decrease in BCR-ABL and
6.1 fold increase in CCN3 expression (mean Ct change 1.9+0.2 and
2.6+0.5 for BCR-ABL and CCNS3 respectively, n=3, =0.001). Similarly,
K562 cells treated with imatinib (1 micromolar) for 96 hours showed a
5.9 fold decrease in BCR-ABL expression and a 4.2 fold increase in CCN3
expression (mean Ct change 2.5+0.1 and 2.1+0.2 for BCR-ABL and
CCNS3 respectively, n=3, p=0.001). To investigate CCN3 function, we
expressed CCN3 in BCR-ABL expressing cells. K562 cells were transfect-
ed with either the pCb6+ vector or pCb6+ vector containing the CCN3
construct. Cell cycle analysis was performed: CCN3 expression in BCR-
ABL+ cells resulted in an accumulation of cells in the subGO phase of cell
cycle, indicative of cell death (mean for subG0 9.9%+4.6 and 21.8%+0.7
for the pCb6+ vector alone and pCb6+ vector containing CCN3 con-
struct respectively). In addition, CCN3 expression reduced the clono-
genic capacity of BCR-ABL+ cells. K562 cells transfected with the pCb6+
vector containing CCN3 construct formed significantly fewer colonies
on methyl cellulose in comparison to cells that had been transfected
with the pCb6+ vector alone (n=3, p=0.027). Conclusions. This study
demonstrates a reciprocal relationship between CCN3 and BCR-ABL
expression. CCN3 is known to be a negative growth regulator and
increased expression of CCN3 in BCR-ABL+ cells inhibits proliferation
and decreases clonogenic potential. Thus CCN3 down-regulation medi-
ated by BCR-ABL offers growth advantage to hematopoietic cells.
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THE PERSISTENCE OF P190 BCR-ABL TRANSCRIPTS IS ASSOCIATED WITH LOWER
PROBABILITY OF MOLECULAR RESPONSE TO IMATINIB IN EARLY AND LATE CHRONIC
PHASE CML PATIENTS.
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Background. It has been demonstrated that the about 70% of
p210CML patients in chronic phase (CP) at diagnosis co-expressed p190
BCR/ABL transcripts, although at a much lower level. In this study we
have assessed by real-time quantitative reverse transcription PCR (qRT-
PCR) for the co-expression of p190 and p210 BCR/ABL transcripts 1) at
diagnosis in previously untreated CP-CML patients, and 2) during the
treatment with imatinib in 2 different groups, those with previously
untreated disease (early CP-CML) and those who previously failed JFN
therapy (late CP-CML). The clinical relevance of p190 BCR-ABL moni-
toring in CML pts under Imatinib is still unknown. Materials and Meth-
ods. Bone marrow (BM) samples were obtained from 83 pts with CP-
CML treated with Imatinib at a conventional oral dose. These included
192 samples from 43 pts with late CP-CML and 140 samples from 40 pts
with early CP-CML. Median follow-up was 18 (3-58) and 39 (12-58)
months for early and late CP-CML, respectively. As part of a diagnostic
work-up, BM samples were assessed for expression of both p210 and
p190 BCR/ABL levels by qRT-PCR using a TAQ-Man system (ABI Prism
7700) for BCR-ABL and ABL genes. The median number of BM assess-
ment was 3 (2-6) for early CP-CML and 4 (2-10) for late CP-CML. A
major molecular response (MMR) was defined as p210 BCR-ABL/ABL
ratios less than 0.05%. Results. Co-expression of p210 and p190 BCR-
ABL transcripts at diagnosis was found in 22/25 (88%) of CP-CML at
diagnosis. There was a significant correlation between the number of
p190 and p210 transcripts only in samples of the early CP-CML (Canon-
ical Correlation R=0.688, p<0.00001), but not of the late CP-CML
(R=0.0234 p=NS) and of all 332 samples (R=0.021 p=NS), suggesting a
residual expression of p190 transcripts in some BM samples with low
p210 transcripts. In fact, we found that 13/108 (12 %) BM samples with
p210 BCR-ABL/ABL ratio<0.05% showed a co-expression of p190 BCR-
ABL transcripts [median value=0.014% (0.0014%-0.063%)]. A MMR
was obtained in 20 pts (50%) and 20 pts (46 %) with early and late CP-
CML, respectively. To test if the persistence of p190 transcripts during
the follow-up was predictive of MMR, we divided CML pts in two
groups, those with 0 or 1 p190 BCR-ABL+ samples (group 0-1) and those
with 2 or more positive samples (group=2). We found that for late CP-
CML pts the group 22 showed a significant lower probability to obtain
MMR compared to group 0-1 [17/24 (71%) vs 5/19 (26%) p=0.0039)].
The same result was observed for early CP-CML [15/21 (71%) vs 6/18
(833%) p=0.017)]. Conclusions. In this study, we confirm the frequent co-



expression of p190 and p210 transcripts by CP-CML patients at diagno-
sis. However, some patients with low levels of p210 transcripts contin-
ue to display p190 expression. The persistence of p190 signals despite
the 2-3log fall in p210 BCR-ABL levels may be of prognostic value. The
significance of the lack of correlation between p190 and p210 transcript
levels warrants further investigations and may disclose unfolded biolog-
ical relevance.
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IMPACT OF BCR/ABL GENE EXPRESSION ON THE PROLIFERATIVE RATE OF DIFFERENT
SUBPOPULATIONS OF HEMATOPOIETIC CELLS IN CHRONIC MYELOID LEUKEMIA
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Del Pino-Montes,’ P1. Gaarder,’ M. Gonzalez,”> A. Orfao'

"1Centro de Investigacion del Cancet, SALAMANCA, Spain; *Servicio de
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Background and Aims. Despite the effects of BCR/ABL on cell prolifer-
ation, no study has been reported so far in which the proliferative rate
of different hematopoietic cell compartments from chronic myeloid
leukaemia (CML) has been compared to normal bone marrow (NBM).
In order to gain further insight into the potential impact of BCR/ABL
gene expression on leukemic CML cells, we compared the proliferative
rate of different BM cell subpopulations from CML patients and normal
subjects and explored the correlation between the proliferation of each
cell population from CML with BCR/ABL gene expression in highly-
purified fractions of BM cells. Methods. A total of 26 BM samples corre-
sponding to 15 patients diagnosed of CML and 11 NBM were studied.
The proportion of S+G2/M cells was analyzed on CD45/CD19/DRAQYS,
CD34/CD117/DRAQS5, CD11b/CD13/DRAQS, CD36/CD14/DRAQS
and HLA-DR/CD123/DRAQS5 stained BM cells. Fluorescence activated
cell sorting (FACS) of BM cell populations from CML patients (n=7) was
performed using a FACSAria flow cytometer (BDB) and the FACSDiVa
software (BDB). A CD38/CD34/CD19/CD13/CD11b/CD45 6-colour
staining was used to sort CD38'/CD34/CD19 myeloid hematopoietic
stem and precursor cells, CD34- myeloblasts (SSChigh/CD45low/CD34-
/CD11b/CD13" non-autofluorescent cells), promyelocytes (SSC"¢/
CD45°/CD11b+/CD13+ non-autofluorescent events), myelocytes/me-
tamyelocytes (SSC"#"/CD45°*/CD11b"#"/CD13+"°* non-autofluorescent
events) and bands/neutrophils (SSC""/ CD45"*/ CD11bhigh/CD13high
non-autofluorescent cells). Quantitative-real time PCR (RQ-PCR) analy-
ses were performed on whole BM samples and purified cell populations
in MicroAmp 96-well optical plates on an ABI PRISM 7700 sequence
detection system (PE Applied BioSystems, Foster City, CA) and the
results expressed as normalized BCR/ABL copy numbers (NCN) per one
copy of the GUS gene x10°. Results. Overall, our results showed similar
proliferative indices in CML patients and NBM. However, CD34*
myeloid precursors from CML patients displayed an increased propor-
tion of S+G2/M-phase cells (y=0.04), while no significant differences
were found between CML and NBM for other BM cell subsets analyzed.
In FACS-sorted BM cells, decreasing levels of BCR/ABL mRNA were
found from CD34/CD38"myeloid precursors to myeloblasts; BCR/ABL
expression increased afterwards with a peak at the myelocyte/metamye-
locyte stage, decreasing in the more mature band/neutrophil compart-
ment. Unexpectedly, BCR/ABL gene expression showed an inverse cor-
relation with the proportion of S+G2/M-phase cells (R=-0.33; p=0.04).
Conclusions. These results suggest that in CML, BCR/ABL expression is
associated with an increasedg proliferation of CD34+ myeloid HPC but
not of other more mature myeloid precursors as also confirmed by the
lack of direct correlation between the amount of BCR/ABL transcripts
and the proportion of S+G2/M-phase cells.
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SURVIVIN AND CIAP-1 GENE EXPRESSION IS LINKED TO CHRONIC MYELOID LEUKEMIA
PROGRESSION AND POOR RESPONSE TO IMATINIB
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Background. Chronic myeloid leukemia (CML) is a myeloproliferative
disease in which bcr-abl oncogene enhances survival of leukemic cells
through modulation of proapoptotic and antiapoptotic molecules. The
IAPs (inhibitor of apoptosis proteins) are a family of caspase inhibitors
that block the execution phase of apoptosis. Overexpression of IAPs
confers chemoresistance and, in some groups of cancer patients, is asso-
ciated with a poor prognosis. Fully understanding the basic apoptotic
pathway and its regulation in Ber-Abl-positive cells will unveil more tar-
gets for manipulation, which can be translated into novel therapies.
Aim.The objective of this work was to determine the IAPs gene expres-
sion (ciap-1, ciap-2 and survivin) in 15 healthy individuals and on 71
CML patients (20 chronic phase, 15 accelerated phase, nine blastic phase,
20 in cytogenetic remission and seven refractory patients post-imatinib).
Methods. The iaps gene expression was performed in CML patient’s
peripheral blood mononuclear cells by quantitative real-time RT-PCR.
Results. The results are expressed by relative expression e.g. ratio of inves-
tigated gene to the reference GAPDH gene. survivin and ciap-1 gene
overexpression was observed in 61 (86%, p<0.001) and 55 (77%,
p<0.001) patients, respectively. The survivin levels (mean/SD) were:
0.11/0.02 in controls; 0.53/0.14 in chronic (CP), 2.1/0.55 in accelerated
(AP), 9.6/3.3 in blastic (BP) phases, 0.04/0.02 in CML remission and
18.08/8.0 Gleevec-refractory patients. The ciap-1 expression was
17.6/3.58 in controls; 31.02/5.9 in CP, 15.75/2.6 in AP, 57.23/15.49 in BP,
32/8.5 in CML remission and 59.04/12.05 in Gleevec-refractory patients.
Conclusions. Therefore, there was an association between survivin
(#<0.001) and ciap-1 (p<0.001) mRNA level with CML stage and
response to imatinib. The ciap-2 gene expression observed in healthy
controls and CML patients are similar (p>0.05). Taken together our
results suggest that each IAP homologue has a different mechanism of
action and because more than one member of this family may be over-
expressed in CML, successful treatment strategies for this disease will be
defined by the ability to block all of the IAP expressed or to associate its
inhibitor with other therapies.

Supported by: CNPq, FAPESF, Instituto de Investigacdo em Imunologia-Insti-
tuto do Milénio/CNPg and IIEP-HIAE
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ABL KINASE DOMAIN MUTATIONS ARE IMPORTANT MECHANISMS OF RESISTANCE IN
ASIAN PATIENTS WITH IMATINIB-RESISTANT CHRONIC MYELOID LEUKAEMIA

T.H. Chuah, Y.T. Goh, L.H. Lee, M. Koh, L.P. Koh, Y. Loh, R. Yiu, L.C.
Lim, G.E How, O. Otheris, ]. Tan

Singapore General Hospital, SINGAPORE, Singapore

Introduction. While the efficacy of imatinib in chronic myeloid leukaemia
(CML) is without doubt, resistance remains a problem, especially in the
advance phases. The most common mechanism of resistance is point
mutations leading to amino acid substitutions in the Abl kinase domain
and has been described mainly in the Western population. Little informa-
tion is currently available if this mechanism is also common among Asian
patients. Methods. Samples from 32 patients with suboptimal responses or
progression on imatinib have been analysed so far. RNA was extracted
from peripheral blood and complementary DNA synthesised using ran-
dom hexamers. The Abl kinase domain was amplified using a two-ste
hemi-nested reverse transcriptase/polymerase chain reaction (RT/PCR)
and the PCR products subjected to direct sequencing. Results. The medi-
an age was 47/ (19-77) years with a equal sex distribution. There were
15 Chinese, 9 Indian and 8 Malay patients. Thirteen patients were in the
chronic phase (CP), 14 in accelerated phase (AP) and 5 in blast phase (BP).
The median duration of imatinib treatment was 27 (7-65) months. A
total of 20 mutations were detected in 14 patients, with 8 located in the
ATP-binding loop, 4 in the imatinib-binding site, 2 in the catalytic
domain and 2 in the activation loop. The remaining 4 were in other sites
within the Abl kinase, of which one is a novel mutation (T240A). This
new mutation will be verified by amplifying the ABL alleles to exclude
polymorphisms. Four patients had more than one mutation. Of these 14
patients, 12 were enrolled into clinical trials with second generation Abl
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kinase inhibitors (dasatinib, Bristol-Myers Squibb or AMN107, Novar-
tis). Mutation testing was also performed in 6 patients after 3 months
of dasatinib (see Table).

Table 1. Amount of shading = rel size of mutant clon.

Haematologic progression was observed with the development of the
T315I mutant in 2 patients and in 1 patient, a minor cytogenetic response
was associated with a relative reduction in size of the mutant clone.
Conclusions. Our study shows that Abl kinase mutations are common in
Asian CML patients resistant to imatinib. Currently, mutation testing is
only available in a few laboratories across the continent. It is therefore
important that screening for mutations be performed routinely in ima-
tinib-resistant Asian CML patients as this will have an impact on ther-
apeutic decision making.
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INCREASED ANGIOGENESIS IN PATIENTS WITH CHRONIC MYELOID LEUKEMIA: CLINI-
CAL AND MORPHOLOGICAL ANALYSIS
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The degree of intratumoral neo-vascularization as well as the expres-
sion of some proangiogenic factors is of prognostic significance in some
solid tumors. It is still to be elucidated the possible prognostic role of
increased angiogenesis in patients with haematological diseases. The
aims of the present study are: (1) to analyze the neo-vascularization of
bone marrow in patients with chronic myeloid leukemia (CML); (2) an
assessment of bone marrow cellular expression of Vascular endothelial
growth factor (VEGE) and its receptor VEGFR-2 (KDR) as well as the
plasma levels of VEGF in CML; (3) to analyze the correlation depend-
ency of angiogenic factors with the prognostic and biologic markers of
the disease. A totally of 37 patients with CML as well as 30 healthy
individuals were analyzed for VEGF plasma levels by using ELISA tech-
nique. Immunohistochemical methods were applied to visualize the
vascular structures as well as the VEGF/KDR cellular expression in 17
trephine biopsies from newly diagnosed patients with CML and in 15
normal bone marrows. We observed that the mean vessel count per
field was 3.13 per 0.0625 mm’ in normal bone marrows vs. 24.6 per

0.0625 mm’ in CML (p<0.001).

Figure 1. Increased MVD in CML bone marow (A) comparing to the normal
(B) case. (Von WF immunostaining)

The VEGE/KDR cellular expression levels were nearly 5-fold that in
normal control samples and the VEGF plasma levels were significantly
higher in CML group (Mean 429 vs. 36.8 pg/ml; p<0.001). A good cor-
relation was found between plasma VEGF and platelets as well as leu-
cocytes but not with the blast per cent and Hasford prognostic score.
Likewise, plasma VEGF levels could not predict the acceleration of the
disease, moreover, their levels decline with the progression of CML. We
found a good correlation between MVD and cellular VEGF/KDR expres-
sion but only cellular KDR is in a significant correlation with Hasford
prognostic score. According to our results the high MVD, VEGF and
KDR expressions indicate that angiogenesis is an inevitable event in the
pathophysiology of CML. The complex angiogenic assessment of bone
marrow provides more reliable information about the occurrence and
the significance of this process in CML than using VEGF plasma concen-
tration alone. That is to say, the precisely defined patients with CML,
which have a high rate of angiogenic activity in bone marrow, could ben-
efit by angio-suppressive therapy:.
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A PHASE II, MULTICENTER, SINGLE-AGENT STUDY OF BENDAMUSTINE HCL IN PATIENTS
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Background. Bendamustine HCI (TREANDA™) is a novel, multifunc-
tional, hybrid, cytotoxic agent with novel mechanisms of action. Unlike
other commonly used chemotherapeutic agents, bendamustine induces
durable DNA damage resulting in rapid cell death in apoptosis-resistant
cancer cell lines through the apoptosis-independent pathway of mitot-
ic catastrophe. Studies have reported single-agent activity in patients
with relapsed/refractory non-Hodgkin’s lymphoma (NHL), chronic lym-
phocytic leukemia, multiple myeloma, and breast cancer. Aim. This study
evaluated the efficacy and safety of bendamustine in patients with NHL
who had relapsed and were refractory to prior rituximab treatment.
Methods. This Phase II, multicenter study enrolled patients with relapsed,
indolent, or transformed, rituximab-refractory B-cell NHL. Rituximab-
refractory disease was defined as no response or progression within 6
months of completing rituximab treatment. Patients received bendamus-
tine 120 mg/m* IV over 30 to 60 minutes on days 1 and 2 every 21 days
for 6 cycles. Response was measured using the International Working
Group criteria. Results. The intent-to-treat (ITT) population consisted of
77 heavily pretreated patients (53 % male) with a median of 4 prior sys-
temic therapies (range: 1-9), enrolled in 14 sites in the US and Canada.
Median age of patients was 63 years (range: 38-84), and 87 % had stage
III/IV disease. Indolent histologic phenotype was seen in 82% of
patients, while 18% had transformed disease. The overall objective
response rate (ORR) in the ITT population was 74%; 38% had a com-
plete response (CR) or unconfirmed complete response (CRu), 36% had
a partial response (PR), 6% had stable disease (SD), and 16% had pro-
gressive disease (PD) (4% unknown). In the 14 patients with transformed
disease, the ORR was 64 %, with 14% CR + CRu, 50% PR, 7% SD, and
29% PD. By comparison, in the 62 patients with indolent [ymphoma, the
ORR was 78%, with 44% CR + CRu, 34% PR, 6% SD, and 13% PD (3%
unknown). The median duration of response was 7.7 months for all
patients, 2.5 months for transformed patients, and 8.4 months for indo-
lent patients. The most common nonhematologic adverse events were
nausea (72 %), fatigue (47 %), and vomiting (41%). Most of these events
were grade 1 or 2; mild alopecia rarely observed (5%). The primary
hematologic toxicity was reversible myelosuppression, with grade 3 or
4 adverse events including neutropenia (53 %), thrombocytopenia (25%),
and anemia (12%). MDS reported with similar frequency to the pub-
lished incidence in this population. Conclusions. Single-agent bendamus-
tine HCI (TREANDA™) was well tolerated and produced a high rate of
durable obijective responses, despite unfavorable prognostic features, in
heavily pretreated rituximab-refractory, indolent and transformed NHL
patients. The findings suggest that bendamustine may be an effective
treatment for this patient population, which currently has very few treat-
ment options. A Phase III trial with bendamustine as a single agent in
patients with rituximab-refractory indolent NHL is ongoing.
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CLINICAL FEATURES AND PROGNOSTIC ASSESSMENT OF NODAL MARGINAL ZONE
B-CELL LYMPHOMA, A RARE DISEASE WITH FOLLICULAR-LIKE BEHAVIOUR
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Background. Primary nodal marginal zone B-cell lymphoma (MZL) is
a rare entity recognized by the WHO classification. Diagnosis requires
a lymph node localization in the absence of prior or concurrent involve-
ment of extranodal sites. Most studies reported so far focus mainly on
histopathology, while the clinical features and outcome of this uncom-
mon lymphoma remains less defined. Aim. To define the clinical fea-
tures and to assess prognosis of primary nodal marginal zone B-cell lym-
phoma. Methods. We studied a series of 47 newly diagnosed patients
with primary nodal marginal zone B-cell lymphoma. Diagnosis was
made on histologic examination of lesional tissues integrated with
immunohistochemical data. No patient showed MALT or splenic local-
isation of lymphoma at diagnosis. Results. Patients: 17 males and 30
females, median age 63 years (25-79) with 64% aged more than 60 years.
13% of patients had stage I disease, 10% stage II, 32% stage III, 45%
stage IV (bone marrow involvement). 11% had peripheral blood involve-
ment, 11% had bulky disease, 15% B symptoms, 6% ECOG score® 2.
23% had hemoglobin <12 g/dL. LDH was above normal in 15% and b2-
microglobulin in 45%. 11% had an autoimmune Background. HCV serol-
ogy was positive in 24% (9/38). With the IPI score 37% ranked in the
low risk, 22% in the low-intermediate, 35% in the intermediate-high,
and 7% in the high risk category. Using the FLIPI score, 33% were clas-
sified as low risk, 34% as intermediate risk, and 33% as high risk. After
treatment, 57% achieved a complete response and 24% a partial
response, for an overall response rate of 81%. At a median follow-up of
2.6 years, no patient developed splenic or MALT involvement. 5-years
and 10-years OS is 69% (95% CI 52-86%).
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Figure 1. OS of primary nodal MZL according to FLIPI.

Death occurred in 10 pts (related to NHL in 9, to another neoplasm in
one). In univariate analysis the following factors were associated with
shorter event-free survival (EES): B symptoms (¢=0.001), high vs inter-
mediate vs low risk FLIPI score (¢=0.009). The following factors were
associated with worse overall survival: high vs intermediate vs low risk
FLIPI score (p=0.02) (Figure 1), age > 60 years (»=0.05), LDH above nor-
mal (p=0.05). HCV positivity was of borderline significance (¢=0.06).In
multivariate analysis hemoglobin < 12 g/dL (»=0.02, HR 14.3) was pre-
dictive of shorter EFS. Concerning overall survival, only the FLIPI
retained statistical significance in predicting a worse outcome (p=0.02,
HR 8.5). Positive HCV serology was of borderline significance (p=0.06,
HR 4.4). Conclusions. among marginal zone neoplasms, primary nodal
marginal zone lymphoma appears a distinct disorder with an indolent
behaviour. The association with HCV infection (25%) is particularly
high in comparison with non-marginal zone lymphomas. Considering
the prognostic assessment of this rare disease, the FLIPI score is effec-
tive in detecting patients at worse prognosis with the same power as in
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follicular lymphoma. Thus, the application of the FLIPI may be of clin-
ical value for treatment decision also in primary nodal marginal zone
lymphoma.
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PRELIMINARY EVALUATION OF EFFICACY AND TOXICITY OF TWO DOSES SCHEDULES OF
BORTEZOMIB PLUS R-CHOP REGIMEN IN FRONT-LINE B LYMPHOMA PATIENTS

E Remy,' V. Ribrag,” N. Mounier,' C. Haioun,® G. Salles,’].B. Golfier,'
C. Ferme,?]. Briere,! M. Ertault,' P. Brice,' C. Gisselbrecht

'Hopital Saint-Louis, PARIS, France; *Institut Gustave Roussy (IGR), VILLE-
JUIE France; *Hopital Henti Mondor, CRETEIL, France; “Hopital Lyon Sud,
PIERRE BENITE, France

Backgtound. Bortezomib (Velcade®) is the first of its class of proteasome
inhibitors tested in humans that showed promising activity as single
agent in several tumor types, and especially in hematologic malignan-
cies, in phase II studies. Only few reports have been made with combi-
nation chemotherapy. Aims. In March 2004, we initiated a phase II study
with the bortezomib and R-CHOP regimen to evaluate efficacy and tox-
icity of the combination in NHL B patients. Methods. All patients received
6 cycles of standard Rituximab-CHOP (day 21= day1). Patients were
randomized between two doses schedules of administration of borte-
zomib: A (bi-weekly: day 1,4,8 and 11), B (weekly: day 1 and 8). For the
first 24 patients (step 1), Velcade® was administred at 1mg/m’ in group
A and 1.3 mg/m’ in group B. For the next 24 patients (step 2), in absence
of severe toxicity in step 1, it was planned to increase velcade at 1.3
mg/m’ in group A and 1.6 mg/m’ in group B. Results. We report here the
safety results on 29 patients, there were 11 females, 18 males, with a
median age of 59 years old (32-76). Histology: 2 Lymphoplasmocytic
Lymphoma; 5 Marginal Zone Lymphoma; 8 Follicular Lymphoma; 3 Fol-
licular Lymphoma with histological Transformation; 3 Mantle Cell Lym-
phoma and 8 Diffuse Large B Cell Lymphoma without adverse factor
(IPI=0). Performance status >2 : 0 ; LDH > N : 9 ; number of extra-nodal
sites > 1 : 11. 27 patients received 6 cycles (1 patient was in progression
after 5 cycles and 1 patient did not receive the 6th cycle). In step 1, group
A, 90 to 100% of scheduled dose of bortezomib was administered. For
group B it was 99 t0100%. In step 2, group A, 78 to 100% of scheduled
dose of bortezomib was administered. It was 100% for group B. Dose
reduction were made after cycle 4. G-CSF and EPO support was used
when necessary. Grade 3-4 hematotoxicity (per cycle) occurred in 13%
for platelets, 43% for leukocytes. There was no red blood cells transfu-
sion. The neurological grade 3-4 toxicity occurred in 5 patients. All
occurred in the biweekly group (step 1 n=2/12; step 2 n=3/3) and none
in the weekly group. The others observed major toxicities grade 3-4
were nausea 1/29, diarrthoea 1/29, 1 serious infections and 1 angina pec-
toris. After 6 cycles, the overall response rate was 97 % (28/29) with 26
patients in CR/CRU (90%

Group Step  Stable RC Stable RCU  Partial Remission RP Progression
Bi-weekly 1 (n=12) 5 9 1 0
(n=15) 2 (n=3)
Weekly 1(n=12) 8 4 1 1
(n=14) 2(n=2)
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CLINICAL FEATURES AND TREATMENT OUTCOMES OF ANGIOIMMUNOBLASTIC T-CELL
LYMPHOMA
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Angioimmunoblastic T-cell lymphoma (AITL) is a rare subtype of
lymphoma, making up only 1% to 2% of non-Hodgkin’s lymphomas.
The objective of this study was to investigate clinical features and treat-
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ment outcomes in patients with AITL. From September 1990 to June
2005, 65 patients diagnosed as AITL were included in the analysis.
About one half of patients presented with poor performance status
(ECOG > or =2); 72.3% of patients were categorized as high interme-
diate or high-risk group according to IPI; and most of patients (95.4%)
were diagnosed at advanced stage. At diagnosis, 27 patients (41.5%)
presented with malignant pleural effusion; 22 patients (33.8%) had a skin
involvement. The median overall survival for all patients with AITL was
15.1 months (95% CI, 6.7-23.5). The response rate of 50 patients who
had been treated with primary anthracycline-based chemotherapy was
80.0%; 62.0% CR rate, 18.0% PR rate. After a median follow-up of 39.0
months (range 2.4-177.8) in 33 patients who had achieved a CR, 15
patients (45.5%) developed disease recurrence with median CR duration
of 45.6 months (95% CI, 25.5-65.7). The median progression free sur-
vival of all patients was 7.1 months (95% CI, 2.8-11.4). High dose
chemotherapy followed by autologous stem cell transplantations were
conducted in 4 patients for salvage therapy, which results showed 3 CR,
1 treatment-related mortality. The adverse prognostic factor for survival
was only high IPI score in multivariate analysis. In conclusion, although
AlTLs showed a better response to the conventional anthracycline-based
chemotherapy than the others, its response durations were short, there-
fore the chemotherapy regimen for AITL should be modified or inten-
sified like a high dose chemotherapy followed by autologous stem cell
transplantation especially in responsive patients.
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AUTOIMMUNE DISEASES IN PATIENTS WITH MALT-LYMPHOMA: CHARACTERISTICS AND
CLINICAL COURSE

S. Wéhrer, M. Troch, B. Streubl, J. Zwerina, C.C. Zielinski, A. Chott,
M. Raderer

Medical University of Vienna, VIENNA, Austtia

Background. The development of a Non-Hodgkin’s lymphoma (NHL)
is one of the most serious complications in patients with autoimmune
diseases (AD). Most of these lymphomas originate from B-cells and the
extranodal mucosa associated lymphoid tissue (MALT) lymphoma is
the most common subtype. Currently, it is unclear whether these lym-
phomas have a different clinical course or a different responsiveness to
therapy compared to their counterparts in patients without autoimmune
diseases.Aims. We have investigated the clinical characteristics of MALT
lymphoma patients and the influence of AD on the clinical course as
compared to controls without an underlying autoimmune condition.

Patients and Methods. We evaluated retrospectively 219 patients with
histologically verified MALT lymphoma within a case-control study. In
134 cases, clinical and serologic data to judge the presence of AD were
available. The epidemiologic (age), genetic (trisomy 3, trisomy 18,
t(11;18), t(14;18) involving IGH/MALT1) and clinical data (site and extent
of disease, relapse rate, time to relapse, monoclonal gammopathy) of
these patients with autoimmune diseases were compared to those with-
out AD. Results. In total, 63/134 patients (47 %) suffered from a concur-
rent AD, with patients being significantly younger (69 vs 67 years, p=
0.003). Elevated autoimmune parameters without clinical significance
and symptoms were found in 15.7% of patients. Patients with AD had
significantly more extragastric lymphoma (p=0.011), but showed a com-
parable number of multifocal disease (p=0.7). Surprisingly, equal relapse
rates (p=0.3) and a similar time to relapse were found in both groups
(»=0.3, Figure 1).

Figure 1. Time to relapse.

There was no difference with regard to genetic aberrations: trisomy



3 (p=0.057), trisomy 18 (p=0.8), t(11;18) (v=0.1) and t(14;18) (»=0.6). The
presence of a monoclonal gammopathy/paraprotein production was
evenly distributed (p=0.1) between both groups. Summary/Conclusions.
This is the first study to suggest that the clinical course and the genetic
aberrations of MALT lymphoma patients are not related to the presence
or absence of autoimmune diseases. However, patients with autoim-
mune diseases develop MALT lymphomas at a significantly younger
age. It was also shown that elevated autoimmune parameters were in
fact associated with underlying AD in 85% of cases and were not mere-
ly a paraneoplastic phenomenon. Since a significant number of patients
with MALT lymphoma suffer from an underlying AD, it is reasonable
to determine autoimmune parameters on a routine basis in such patients
and to search for the presence of an underlying AD.
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Background. Weekly third generation regimens such as MACOP-B or
VACOP-B (M/VACOP-B) in combination with involved-field radiother-
apy (IFRT) seem to improve lymphoma-free survival of PMLBCL (Zin-
zani 2002, Todeschini 2004, Savage 2005). The superiority of R-CHOP
over CHOP or CHOP-like regimens has been recently demonstrated in
younger low risk NHL (Phreundschuh 2005). Aims. To evaluate the effec-
tiveness and safety of Rituximab added to the standard M/VACOP-B reg-
imens (R-M/VACOP-B) +IFRT in PMLBCL. Patients and Methods. A total
of 40 patients with PMLBCL were treated in six participating centers
between February 2002 and July 2005. The median age was 38 years
(range 17-54); 21/19 (63 %) were females; 30 patients had stage I and 10
stage IV; 38 (95%) presented a bulky disease; LDH was increased in 26
(65%) and 21(53 %) had a superior vena cava syndrome. According to the
age-adjusted IPI score, 24 patients had an IPI = 0-1 and 16 an IPI = 2-3.
All patients were treated with standard MACOP-B (30 patients) or
VACOP-B (10 patients) regimens plus six cycles of Rituximab
(875mg/m’) given at weeks 3,5,7,9,11,13. Twenty-six patients (65%)
received mediastinal IFRT at a median dose of 36 Gy. The response was
evaluated in all patients after six cycles of chemo-immunotherapy, at the
end of planned chemotherapy and after I[FRT. Results. The response rate
after six cycles of the planned R-M/VACOP-B regimen was CR/CRu =
20(50%), PR=19(47 %) and NR=1(3%). Eight/40 patients received a sec-
ond line therapy followed by HDT-ASCT (6/8 patients) because consid-
ered low responders (PR= 7 and NR=1). At the end of the chemo-
immunotherapy program 28 patients witnessed a CR/CRu (70%) and 12
a PR (30%).Seven/12 PR patients obtained a CR/CRu following IFRT
for an overall CR/CRu rate of 87 % (35/40). After a median follow up of
13 months, the 2-year OS and PES were 75% and 78%, respectively. No
additional toxicities other than those related to the chemotherapy were
observed during and after Rituximab infusion. Conclusions. R-M/VACOP-
B are an active therapeutic regimens devoid of severe toxicity for the
management of patients with PMLBCL. Further studies are required to
demonstrate if the addition of Rituximab to front-line third generation
regimens might overcome the need of more aggressive strategies, such
as consolidation with IFRT or HDT-ASCT.
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Background. Chemotherapy delivery in patients with non-Hodgkin lym-
phoma (NHL) is sometimes impaired by treatment side-effects. It remains
unclear whether moderate reductions in relative (i.e., administered com-
pared to planned) chemotherapy dose intensity (RDI) affect overall sur-
vival. Aims. To assess the relationship of reduced RDI and overall survival
in NHL patients receiving CHOP chemotherapy with a cycle length of 21
days (CHOP-21). Methods. Retrospective audits of NHL patients were con-
ducted in Belgium (Lymphodose ‘02) and the UK (Audit of Lymphoma
Patients). Variables available from both datasets were merged into a dataset
of individual observations, and definitions were harmonised, to allow for
comparisons and combined analyses. RDI was averaged across anti-malig-
nant drugs. Potential predictors of survival were assessed using extended
Cox proportional hazards regression.

Results. The Belgian study included 211 NHL patients receiving CHOP-
21 and the UK study included 78. Of these, 59% (Belgium) vs. 46% (UK)
were female. Mean age (SD) at chemotherapy initiation was 63 (14) years
(Belgium) vs. 55 (15) years (UK). Ann Arbour stages were distributed I
23%, 11 34%, 11 17%, IV 27% (Belgium) vs. 1 19%, 11 30%, I 27%, IV
24% (UK). During a mean observation time (SD) of 30 (17) months (Bel-
gium) vs. 72 (38) months (UK), 31 % vs. 35% of patients died. The Kaplan-
Meier survivor functions differed (borderline p=0.06) and the proportion
of survivors at 60 months was estimated to be 61% in Belgium vs. 67 %
in the UK. Mean RDI (SD) was 90% (17 %) in Belgium vs. 94% (9%) in
the UK (p=0.03). This difference was associated with a higher proportion
of Belgian patients experiencing dose delays 27 days (38% vs. 29% in the
UK; p=0.14). The proportion of patients receiving RDI <90%; RDI <85%;
and RDI £80% was 30%; 25%; and 16% (Belgium) vs. 23%; 17%; 7%
(UK). Kaplan-Meier plots showed reduced survival for those with reduced
RD], and the effect was strongest when the 90% cut-off (graph), or the
85% cut-off was used. Extended Cox regression using the combined
dataset showed survival to be associated with age (hazard ratio 1.03 per
year of age, 95% CI 1.01-1.05), RDI £<90% (hazard ratio 1.8, CI 1.1-2.8),
and stage of disease (hazard ratio 2.0 at treatment initiation, CI 1.5-2.9).
The strength of the association with stage of disease decreased over time.
Summary/Conclusions. This analysis confirms earlier reports that reduced
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RDI may have a negative impact on survival in NHL patients receiving
CHOP-21 chemotherapy. While further investigation is needed, deliver-
ing full chemotherapy dose intensity remains an important goal in this
group of patients.
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THE EMERGING ROLE OF FDG PET/CT IN THE PRIMARY STAGING OF LYMPHOMA
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Background. The rapid adoption of FDG PET/CT scanning for imaging
lymphoma has occurred in the absence of a large body of published
experience of this imaging modality. Aim. To evaluate the role of PET/CT
in primary staging of previously untreated Hodgkin (HL) or Non-
Hodgkin lymphoma (NHL) and assess its impact on clinical manage-
ment. Method. Over the period June 2003 to December 2005, we per-
formed 1600 PET/CT scans for lymphoma. The primary staging cohort
comprised 263 (16%) patients, (130 female, 133 male; mean age 52
years) from 64 referring specialists. All patients received 350 MBq FDG
i.v with an uptake period of one hour; the study extended from the ver-
tex to upper thighs; diabetic patients were not excluded. All scans were
read without access to the histopathology or results of anatomical imag-
ing. Histological diagnosis was HL (n=52) and NHL (n=211). DLBCL
accounted for 41% and follicular lymphoma 34% of the NHL cohort.
Referring doctors provided details of the clinical stage, results of other
investigations and the management plan prior to the PET/CT. After the
PET/CT they were asked for a revised clinical stage and management
plan and the pre- and post-PET/CT staging and management plans were
compared. Results were collated for 175 patients retrospectively and
prospectively for 88. Results. There were 26 negative PET/CT scans: 23
were stage | patients where the sole primary site of disease had been
resected, 2 had lesions beyond the resolution of the scanner (conjuncti-
val MALT, cutaneous anaplastic large cell) and 1 scan was negative in a
patient (HL) undergoing TPN with an elevated blood sugar level where
the technical quality of the study was suboptimal. All were included in
the analysis. Pre- and post-PET/CT staging was obtained in all patients.
PET/CT altered staging in 105 (40%), 22 (42%) in HL and 83 (39%) in
NHL. Staging was unchanged in 158. Up-staging was seen in 82 (78%)
of those with change of stage (18 HL, 64 NHL). Pre - and post-PET/CT
management plans were obtained in 91%. The 25 patients for whom we
did not receive post PET/CT management plans were excluded from fur-
ther analysis. Management was changed in 80 patients (34%) overall: 12
(27 %) with HL and 68 (35%) with NHL; 44 patients were pre-PET/CT
Stage 1, 14 Stage 2, 10 Stage 3 and 12 Stage 4. Management changes
were made in 50% (36) of patients upstaged; 27% (39) with staging
unchanged; and 28% (5) of those down-staged. The greatest impact on
management occurred in upstaging patients with Stage I follicular lym-
phoma, of whom 71% had a change in management plan. Conclusion.
Our data suggest that PET/CT detects a greater volume and extent of dis-
ease than was expected based on conventional staging. Further, this
effect on staging significantly impacts on patient management. In addi-
tion, PET/CT also influences management decisions regardless of stage.
Ongoing collation of disease specific data will further classify the influ-
ence of PET/CT scans in different histologies.
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Background. Bortezomib (VELCADE®), a first-in-class proteasome
inhibitor, has demonstrated single-agent activity in non-Hodgkin’s lym-
phoma (NHL) with response rates of 14-56%. Preclinical data with com-
bined bortezomib and rituximab suggest increased activity with no over-
lapping toxicity. Weekly bortezomib is active in animal models for
myeloma and is expected to be more convenient than the approved
twice-weekly regimen. Weekly dosing was therefore studied in NHL.
Aims. This randomised, phase 2 study investigated the response rate to
bortezomib plus rituximab, weekly or twice-weekly, in patients with
relapsed follicular lymphoma (FL) or marginal zone lymphoma (MZL).
Methods. Eligibility criteria included CD20* FL or MZL with measurable
disease, and Karnofsky Performance Status 250% (ECOG 0-2). No pri-
or bortezomib was allowed and patients who had received a prior reg-
imen that included rituximab had to have responded and had a TTP of
>4 months. Patients received bortezomib 1.3 mg/m’ twice-weekly on
days 1, 4, 8 and 11 of a 21-day cycle (Arm A) or bortezomib 1.6mg/m’
weekly on days 1, 8, 15 and 22 of a 35-day cycle (Arm B) for up to 15
weeks (5 and 3 cycles in arms A and B, respectively). Starting from day
1, rituximab 375 mg/m’ was administered weekly for 4 weeks in both
arms. Response was evaluated by International Workshop Criteria.
Results. 81 patients were enrolled between April 2004 and August 2005,
and 74 (35 Arm A, 39 Arm B) were evaluable for response. Of these 81
patients, the majority had FL (80% Arm A, 93% Arm B); 76% of patients
in Arm A received prior rituximab compared with 82% of patients in
Arm B. Of the 81 treated patients, 11 (27%) in Arm A and 30 (75%) in
Arm B completed all planned cycles. Median bortezomib dose received
was 15.9 mg/m’ (61% of the maximum expected) in Arm A, and 18.9
mg/m’ (98% of the maximum expected) in Arm B. Overall response
rate was 51% (2 CR + 2 CRu + 14 PR) in Arm A, and 54% (2 CR + 3
CRu + 16 PR) in Arm B. 11 patients had progressive disease (6 Arm A,
5 Arm B) and 1 patient died (Arm A). Response rates were similar in
patients who previously received rituximab compared with the total
study population. Median progression-free survival has not yet been
reached (median follow-up 3.9 months). Treatment was well tolerated
in both arms; grade 23 adverse events (AEs) were seen in 14 (54%)
patients in Arm A and 6 (18%) patients in Arm B. The most common
grade 23 AEs were gastrointestinal toxicities, neutropenia, thrombocy-
topenia and peripheral neuropathy. Serious AEs were seen in 11 (27 %)
patients in Arm A versus 6 (15%) patients in Arm B. Conclusions. Week-
ly and twice weekly bortezomib plus rituximab are active and well tol-
erated treatments for relapsed/refractory CD20" indolent NHL. The
more convenient weekly regimen appears to offer a similar response
rate with less toxicity. The weekly regimen allowed delivery of a high-
er fraction of the intended dose, and a similar total cumulative dose,
compared with the twice weekly regimen.
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CONSOLIDATION OF CHEMOTHERAPY RESPONSE IN MANTLE CELL LYMPHOMA
PATIENTS WITH 90Y-IBRITUMOMAB TIUXETAN RADIOIMMUNOTHERAPY

W.J. Jurczak,' M.S. Szostek,' A.G. Giza,'I. Marugan,” D.K. Krochmal-
czyk,' J.W. Wegrzyn,' A.H. Hubalewska-Dydejczyk,' A.S. Sowa-
Staszczak," A.H. Hellmann,® W.K. Knopinska-Posluszny,’ B.Z. Zdziars-
ka,® S.K. Krycz-Krzemien,*L.P. Poplawska,’ A.S. Skotnicki'

'CMUJ, KOPERNIKA, Poland; *AM, GDANSK, Poland; *SAM, KATOW-
ICE, Poland; *NMCS, WARSAW, Poland

Background: MCL is an aggressive and prognostically unfavorable sub-
type of B-cell NHL, with a 5-yr survival rate <20%. Standard chemother-
apy for MCL includes fludarabine, cyclophosphamide, and mitoxatrone
(FCM). Addition of rituximab (R) to FCM increases the overall response
rate (ORR) from 46% to 58%. Conventional non-myeloablative RIT
has been unsuccessful in MCL patients, with a large tumor burden and
no initial cytoreduction. Aims: The Polish Lymphoma Research Group
Trial (PLRG MCL1) assessed whether 90Y-Zevalin would consolidate the
response achieved from FCM-R and provide better ORRs and longer
TTP. Methods: 22 MCL pts (stage III-IV) not suitable for SCTs were
enrolled in 8 PLRG centers: 11 pts had MCL at diagnosis, 6 pts had a PR
after first-line therapy of MCL, and 5 MCL pts were in first relapse.
Tumor burden was reduced by treating all pts with a minimum of 3 to
6, three-wk cycles of FCM-R (375 mg/m?®) and staged after the third and
subsequent cycles to assess tumor regression. Pts with a CR or PR, <25%
bone marrow (BM) infiltration, <30 mm lymph node diameter, <12 cm
spleen diameter, no massive extranodular involvement, PMNs >1500/pl,
PLTs >100,000/ul, and no BM hypoplasia were entered into the 90Y-
Zevalin consolidation step. They received 250 mg/m’ of R and 1 wk lat-
er a second dose of R+90Y-Zevalin (11 or 15 MBg=0.3 or 0.4 mCi/Kg,



based on initial PLT count; max dose=32 mCi). ORR (CR+PR) was deter-
mined along with hematologic toxicity. Response is monitored at 6 wks,
3 mo, and 3-mo intervals for up to 2 yrs to assess TTP. Results: Follow-
ing 90Y-Zevalin consolidation, 17 of 22 pts achieved a CR (no palpable
lymph nodes or measurable masses on CT) and 13 of the 17 shifted from
a PR after FCM(¢R to a CR. Three pts achieved a greater PR after 90Y-
Zevalin. Of these 13 PR/CR pts, 11 are in CR 9-12 mo after 90Y-Zevalin,
1 pt progressed at 3 mo, and another progressed immediately despite
90Y-Zevalin. Overall projected 1-year PES is >85%. Most pts experience
a 7-10-fold in stem and progenitor cells’ clonogenic capacity, preceding
a drop of WBCs and PLTs 4'5 wks after 90Y-Zevalin (cytopenias lasting
5-7 wks). In 3 pts, the times for PMN >1000/pl were 7-12 wks and for
PLT levels >50,000/pl were >20 wks and were transfusion dependent. No
pts developed serious infections. Minimal, transitory (reversible by 2
wks) impairment of stromal cells was noted. Serum GM-CSF levels > 2-
fold at wk 4, and TPO and IL-3 2 30% and 3-fold, respectively, at wk 2.
EPO 2 3-fold during the first 4 wks and paralleled decreases in BFU-Es.
Conclusions: 90Y-Zevalin consolidated the therapeutic benefit of FCM-R
in 22 MCL pts. Fludarabine, a known radiosensitizer, reduces tumor bur-
den before RIT and enhances the therapeutic benefit of non-myeloabla-
tive doses of 90Y-Zevalin, but may also ¢ the toxicity from RIT. Although
90Y-Zevalin has negative effects on stem and early progenitor cells, 90Y-
Zevalin can be given safely after fludarabine-based therapy to high-risk
MCL pts.
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MT103 (ANTI-CD19 X ANTI-CD3 BITE) INDUCES B CELL DEPLETION, CLEARANCE OF
BONE MARROW INFILTRATION AND CLINICAL RESPONSES IN HEAVILY PRE-TREATED
NHL PATIENTS: FIRST DATA FROM DOSE-ESCALATION STUDY MT103-104

R. Bargou,' P. Kufer,” P. Kirchinger,” R. Noppeney,® M. Schuler,
A. Viardot,’K. Weigang-Kohler,E Zettl” M. Libicher,” G. Riethmiiller,®
R. Lutterbiise,” M. Klinger,” C. Reinhardt,” P. Bauerle’

'Medizinische Klinik Il, WURZBURG, Germany; *Micromet AG, MUNCHEN,
Germany; *Klinik fiir Himatologie, ESSEN, Germany; *IIl. Medizinische Klinik,
MAINZ, Germany; *Universitéitsklinikum, ULM, Germany; ‘Institut fiir Medi-
zinische Universitit, NURNBERG, Germany; "Medizinische Universitdt, GOT-
TINGEN, Germany; *Institut fiir Inmunologie, MUNCHEN, Germany

Background. MT103 is an anti-CD19/anti-CD3 bispecific single-chain
antibody construct. Preclinical studies have shown that low picomolar
concentrations of MT103 can redirect unstimulated human T cells
against CD19-positive human B lymphoma and normal B cells leading
to their efficient lysis. MT103 is further characterized by mounting a
polyclonal T cell response, an activity at very low effector to target cell
ratios, and an apparent independence of T cell costimulation. Corticos-
teroids were co-administered as anti-inflammatory agents. Initial find-
ings have shown that MT103 has an estimated half-life of approximate-
ly two hours. Here we describe a continuous infusion regimen. Aims. The
MT103-104 study was set up to explore the safety and tolerability of
increasing doses of MT103 given as continuous infusion. Additional
objectives include the assessment of MT103 continuous infusion PK pro-
file, the collection of pharmacodynamic data and the observation of clin-
ical efficacy. Methods. Patients with relapsed indolent NHL were includ-
ed according to a classical 3+3 dose escalation design with initial MT103
doses of 0.5 mg/m?/24h with initial steroid coverage. Safety and tolera-
bility were assessed by CTC-AE criteria and dose escalation was only
allowed after a data review committee (DRC) concluded safety of the
previous dose with a DLT observation period of 14 days. Biological activ-
ity was monitored by investigating levels of systemic cytokines using
specific ELISAs and by quantification and characterisation of peripher-
al immune cell subsets via FACS analysis. After 4 weeks of MT103 treat-
ment, a control CT scan was performed. If patients were at least stable
according to standardized Cheson criteria (reviewed by central radiolo-
gy), an additional 4-week cycle of MT103 was offered to the patients.
Results. As of today, 19 patients with a median number of 4 previous
chemo-/immuno therapies have been included into MT103-104. Durin,
dose-escalation from DL1 (0.5 mg/m?*/24h) up to DL3 (5 mg/m’/24h) no
dose-limiting toxicity was observed, and AEs were generally moderate.
At DL4 (5 mg/m?/24h on the first day, 15 mg/m’/24h as maintenance
dose), 7 patients were treated with 2 patients receiving less than 14 days
of treatment. One patient experienced elevation of liver enzymes up to
CTC grade 3 after 2 weeks, which recurred upon re-administration of
MT103; and 1 patient experienced confusion and disorientation on the
second day of treatment. Depletion of circulating B (lymphoma) cells by
end of the MT103 infusion was observed in 9 of 15 evaluable patients
(with treatment for >2 weeks and B cells detectable in peripheral blood
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prior to MT103 infusion) with a dose-dependent increase in frequency
that reached 100% depletion at DL4. At DL4, 3 of 7 patients had signit-
icant bone marrow (BM) infiltration (>10%) with 1 patient showing
reduction of and 2 patients showing complete disappearance of lym-
phoma cells in BM. Best overall tumour response in the 14 evaluable
patients (with treatment for >2 weeks and scanning of all involved areas)
was 1 CR (at DL4), 2 PR (at DL4), 1 MR, 7 SD and 3 PD. Summary. These
preliminary results observed in indolent NHL patients clearly indicate
single agent biological and clinical activity of MT103. Further evaluation
of dose and schedule is ongoing.
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PKC-BETA Il EXPRESSION HAS PROGNOSTIC IMPACT IN NODAL DIFFUSE LARGE B-CELL
LYMPHOMA

R.S. Schaffel
Federal University of Rio de Janeiro, RIO DE JANEIRO, Brazil

Background. Recent studies of gene expression in diffuse large B-cell
lymphomas (DLBCL) have identified gene signatures associated with
ierminal center or post-germinal center lymphocytes. These signatures

ave been shown to have prognostic significance in DLBCL, and to cor-
relate with similar classifications based on immunohistochemical bio-
markers. Protein kinase C B II (PKC-B II) was early identified as one such
gene, and recent studies have suggested that its expression is associated
with a poor prognosis. Aim.To determine the prognostic significance of
the expression of PKC-B II in patients with nodal DLBCL. Methods.
Patients with de novo nodal DLBCL treated in two hospitals were enrolled
retrospectively. Inclusion criteria were treatment with anthracycline-
based chemotherapy regimens, HIV-negative status, and tissue availabil-
ity. Dia%nosis was confirmed by a pathologic review board. Clinical data
were obtained from the charts. The IPI was grouped in low-risk (0-2
factors) and high-risk (3-5 factors). Formalin-fixed, paraffin-embedded
tissues were stained with a monoclonal antibody against PKC-f II pro-
tein (Sigma, P-3203). Cases with more than 10% stained large cells were
considered positive. Results. A total of 125 patients were enrolled. The
median follow-up was 5.3 years for the surviving patients. Data were
available for IPI classification in 118 patients, and 83 patients were in the
low-risk group. Forty-eight patients (38%) were positive for PKC-B IL
There were no differences in LDH, age, B symptoms, Ann Arbor stage
or IPI group according to the expression of PKC-B. More females than
males were PKC-B II positive (54% vs 27 %, p=0,003). Complete remis-
sion was obtained in 70%, and was not influenced by PKC- II status
(67 % vs 71%). The 5-year event-free survival (EFS) was shorter in high-
risk patients (14% vs. 58%, p<0.001) and in those with PKC-B II posi-
tivity (36% vs. 49%, p=0.0540). Only the IPI influenced the 5-year over-
all survival (18% vs. 70%, p<0.001). However, in low-risk patients, PKC-
B II expression was related to a shorter 5-year OS (60% vs. 76%, p=0.03)
and a shorter 5-year EFS (48% vs. 66%, p=0.014). In a Cox regression
analysis for EFS, PKC-B Il expression (hazard ratio = 1.6, p=0.04) and the
IPI (HR=3.06, p<0,001) were independent poor prognostic factors. PKC-
B II (HR=1.72, p=0.046) and the IPI (HR=5.16, p<0.001) were also inde-
pendent poor prognostic factors for the OS. Conclusion. PKC-B Il expres-
sion, along with the IPI, were associated with a shorter EFS and OS in
patients with nodal DLBCL. PKC-B II identified a subgroup of patients,
within the IPI low-risk group, who had a shorter OS.
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CIGARETTE SMOKING AND ALCOHOL CONSUMPTION AS DETERMINANTS OF SURVIVAL
IN NON-HODGKINS LYMPHOMA: A POPULATION-BASED STUDY

T. Battaglioli,' G. Gorini,” A. Seniori Costantini,’ P. Crosignani,’

L. Miligi,” O. Nanni,*S. Stagnaro,’R. Tumino,’P. Vineis’

'IRCCS Maggiore Hospital, MILAN), Italy; *Center for Study & Prevention of
Cancer, FLORENCE, Italy; *National Cancer Institute, MILAN, Italy; ‘Romag-
nolo Oncogic Institute, FORLI', Italy; *National Cancer Research Institute,
GENOA, Italy; ‘Ragusa Hospital, RAGUSA, Italy; "University of Tutin,
TURIN, Italy

Background. The risk of non-Hodgkin’s Lymphoma (NHL) seems to be
enhanced by cigarette smoking and lowered by alcohol drinking. No
study has ever focused on the role of these factors on survival from NHL.
Aims. To assess whether cigarette smoking and alcohol drinking affect
NHL survival Methods. A population-based prospective study on 1,138
Italian patients, diagnosed between 1991 and 1993, followed-up until
2002, was carried out. At diagnosis, clinical and socio-demographic data
were recorded and lifestyle habits were assessed through a validated
questionnaire. Survival analysis was performed with Kaplan-Meier
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Methods. Hazard ratios (HR) were estimated by Cox regression. Results.
The mean follow-up was 6.6 years (st.dev. 4.3). The mean survival time
was 7.56 years (st.dev 0.155). At both univariate and multivariate analy-
sis heavy cigarette smoking and alcohol drinking were associated with
poor survival. Compared with those with a lower cumulative exposure
to tobacco smoking, those who had smoked >31 pack-years had a worse
survival (HR=1.60, 95%CI=1.18-2.18). Drinkers had a higher risk of
death compared with non-drinkers (HR=1.41, 95%CI=1.10-1.81). Con-
sidering only those who had NHL as cause of death, the HR for the
higher category of pack-years smoked, compared with the lowest, was
1.63 (95%Cl=1.15-2.38) and for drinkers, compared with non-drinkers,
itwas 1.33 (95%CI=1.01-1.80). Conclusions. cigarette smoking and alco-
hol drinking may influence NHL survival.
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IBRITUMOMAB TIUXETAN COMBINED WITH HIGH-DOSE CHEMOTHERAPY AND
AUTOLOGOUS STEM-CELL TRANSPLANTATION IN PATIENTS WITH CHEMO-REFRACTORY
AGGRESSIVE NON-HODGKIN'S LYMPHOMA

A. Shimoni, T. Zwass, Y. Oksman, I. Hardan, N. Shem-Tov,
R. Yerushalmi, A. Avigdor, I. Ben-Bassat, A. Nagler

Chaim Sheba Medical Center, TEL-HASHOMIER, Israel

Background. High-dose chemotherapy and autologous stem-cell trans-
plantation (SCT) have an established role in the treatment of patients
with first chemo-sensitive relapse of aggressive lymphoma. However,
autologous SCT has only limited success when performed in refractory
or progressive stage of the disease and the expected 1-year progression-
free survival (PES) in this setting is less than 20%. The major cause of
treatment failure is disease relapse. Aims. This study was designed to
explore the safety and outcome following inclusion of Zevalin in the
conditioning regimen given prior to autologous SCT. The primary end-
point was 1-year PES. Methods. Patients were eligible for this study only
if they had refractory lymphoma and a positive PET-CT prior to SCT.
Rituximab 250 mg/m’ followed by Zevalin 0.4 mCi/kg were given on
day -14. Chemotherapy according to standard BEAM regimen was start-
ed on day -6. Results. The study included 22 patients, 14 man and 8
women, median age 55 years (range, 35-66). Histology was diffuse large
cell (n=15), transformed follicular (n=6) and mantle cell lymphoma (n=1).
Patients had active lymphoma at SCT, either primary refractory (n=12)
or refractory relapse (n=10) and 12 patients had bulky disease at SCT.
The median number of prior lines of therapy was 3 (range, 1-6). There
were no eatly infusion reactions associated with Zevalin. Fifteen patients
achieved CR (3 of them after additional radiotherapy given after SCT),
5 achieved PR and 2 died eatly after SCT from organ toxicities. With a
median follow-up of 9 months (range, 1-21), 15 patients are alive and 7
have died. The estimated 1-year survival is 54% (28-81). Only 4 patients
relapsed so far with a 1-year cumulative incidence of only 22% (9-53).
As expected in this group of patients with refractory disease all relaps-
es occurred within 4 months of SCT, such that despite the relative short
follow-up relapse rate seems lower than expected. Two pts died of mul-
ti-organ toxicities and 2 of late occurring infections. The day 100 treat-
ment related mortality was 9%. These rates of non-relapse mortality are
expected in heavily pretreated patients with refractory lymphoma and
there was no additional toxicity related to Zevalin. Conclusions. The
inclusion of Zevalin in the conditioning regimens given prior to autolo-
gous SCT may reduce the risk of post SCT relapse and improve the
poor outcome of patients with refractory lymphoma given SCT with
standard regimens. This observation merits further study in larger com-
parative studies.
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CENTRAL NERVOUS SYSTEM INVOLVEMENT IN PATIENTS WITH NON-HODGKIN'S
LYMPHOMA. INCIDENCE AND CLINICAL CHARACTERISTICS

M. Aman, E. Gonzalez-Barca, E. Domingo-Domenech, A. Oliveira,
E. Pina, J. Petit, J. Sarra, M. Encuentra, A. Fernandez de Sevilla

Institut Catala d’Oncologia, 'HOSPITALET DE LLOBREGAT, Cancer

Putpose. The aim of the study was to evaluate the incidence of cen-
tral nervous system infiltration in patients with Non-Hodgkin’s lym-
phoma diagnosed according to the REAL/WHO classification and to
describe the clinical features and treatment outcome. Patients and Meth-
ods. All patients diagnosed of a lymphoid neoplasm in our centre
between May 1994 and May 2004 (n=2544) were included in our analy-
sis. We identified all the cases with CNS infiltration at diagnosis or dur-
ing the clinical course and excluded those who received intrathecal pro-
phylaxis. We evaluated the incidence, clinical characteristics and
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response to treatment. Results. Forty (3.8%) patients with CNS infiltra-
tion were identified. Twenty one (52.5%) males, with a median age of
56 years (range 31-82 years). Ten (25 %) patients presented CNS infiltra-
tion at diagnosis. Thirty patients (75%) developed CNS involvement
during the course of the disease at a median time of 12 months (range
3.4-20.5m) from initial diagnosis. Four (10%) were HIV+. CNS infiltra-
tion by REAL/WHO subtypes is shown in the table below. Clinical and
biological features at diagnosis were as follows: Stage IV: 31 (77.5%),
extranodal involvement: 36 (90%), bone marrow infiltration: 15 (40.5%),
bulky disease: 20 (50%), B symptoms: 14 (35%) and ECOG 22: 20
(60%). Response to treatment: CR 10 patients (27 %), PR 5 (13.5%) and
failure 22 (59.5%). Median overall survival was 2.26 months (range 0.72-
3.8 months). Conclusions. The high incidence of CNS involvement in
lymphoma patients’ although previous CNS prophylaxis, makes us
hypothesise that unknown factors could be associated to this phenom-
enon. Treatment response and survival of theses patients is poor.

Entity CNS Infiltration/Lymphoid Neoplasm Incidence
Diffuse large B cell lymphoma 26/368 7.1%
Follicular lymphoma 6/171 3.5%
Multiple myeloma 3/238 1.3%
Splenic marginal zone lymphoma 2/108 2.0%
Mamtle cell lymphoma 1/60 1.7%
Cutaneous T cell lymphoma 1/88 1.1%
Angiocentric lymphoma 1/10 10%
Total 40/1043 3.8%
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CLINICAL FEATURES OF THE WESTERN AND ASIAN FORMS OF INTRAVASCULAR LYM-
PHOMA (IVL) VARIES ACCORDING TO THE PRESENCE OF HEMOPHAGOCYTIC SYNDROME
(HPS) AND NOT TO THE GEOGRAPHICAL AREA

AJ.M. Ferreri,' G.P. Dognini," E. Campo,” E. Zucca,®* M. Martelli, A. De
Renzo,” C. Doglioni,' M. Ferracci,*C. Montalban,” A. Tedeschi,°A.
Pavlovsky’, A. Morgan,"’L. Uziel" S. Ascani” U. Gianelli" C. Patriarca”
E FacchettiL. Mazzucchelli®F Cavalli,> M. Ponzoni’
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Background. Published data suggest the existence of some clinical dif-
ferences between IVL patients diagnosed in Asian and Western coun-
tries. Aim.To explore potentially ditferent clinical forms of IVL by com-
paring the clinical features of the largest cumulative series of IVL patients
diagnosed in Western countries and three subgroups of IVL patients
diagnosed in different Asian countries and published in the English lit-
erature. Methods. Clinical records and pathological material of 45 HIV-
negative patients with IVL diagnosed in 8 Western Countries (Western-
IVL) were reviewed. Clinical features of this series were compared with
282 previously reported cases of IVL diagnosed in Western countries
(Western-IVL) and with 120 previously reported cases of IVL diagnosed
in Japan (n=86) and other Asian Countries (n=34). Analysis was per-
formed according to the presence of HPS. Results. HPS was absent in our
patients; it was diagnosed in 5 (2%) previously reported cases of West-
ern-IVL (p= 0.37), in 38 (44%) Japanese patients (p= 0.00001) and in 4
cases (12%) diagnosed in other Asian countries (p= 0.03). Analysis of dif-
ferences in clinical presentation and laboratory findings included four
subgroups: our 45 Western-IVL patients, 38 Japanese patients with IVL
and HPS (J-HPS), 48 Japanese patients with IVL without HPS (J-IVL) and
30 patients with IVL without HPS diagnosed in Asian countries other
than Japan (Eastern-IVL). Median age was very similar among studied
subgroups, oscillating between 62 and 69 years, with a constant slight
prevalence among males. As reported in the table, there were no signif-
icant differences in presenting symptoms, sites of disease or laboratory
findings among Western-IVL, J-IVL and Eastern-IVL patients. Converse-
ly, stage-IV disease, fever of unknown origin, involvement of liver,
spleen, bone marrow or lung, fatigue, jaundice, thrombocytopenia,
increased serum levels of hepatic enzymes as well as a concomitant
extravascular lymphoma were significantly more common among the



38]-HPS patients in comparison with the other groups. Conversely, skin
and central nervous system involvement was significantly more rare in
J-HPS patients. No significant differences were observed in terms of ane-
mia, leucopenia, monoclonal component, and peripheral blood involve-
ment. In patients treated with anthracycline-based chemotherapy (21
from our Western-IVL series and 27 from J-HPS series), complete remis-
sion rate was 52% and 58% (p= 0.92), with a 2-year overall survival of
45+11% and 22+8% (p= 0.04), respectively. Conclusions. The association
between IVL and HPS is anecdotally diagnosed outside of Japan. IVL
significantly varies in clinical features and laboratory findings according
to the presence of HPS and not to the geographical area. Patients with
IVL but without HPS diagnosed in Western countries, Japan and other
Asian countries display similar characteristics and could be considered
as forming part of a classical form of IVL. J-HPS patients display numer-
ous clinical differences with respect to the classical form and could be
considered as a HPS-related variant of IVL. When treated with anthracy-
cline-based chemotherapy, both variants exhibits a worse prognosis,
specially in HPS-related cases; thus, rendering advisable treatment inten-
sification. An extensive phenotypic and molecular characterization is
needed to confirm whether these clinical differences might reflect dis-
cordant biological entities within IVL.

Western J-HPS p J-IVL p Eastern p
(n=45) (n=38) (n=48) (n=30)
Fever 19 (42%)  34(89%) 0.00001 20(42%)  0.96 18 (60%) 0.13
StagelV. 34(76%) 37(97%) 0.004 45(94%) 019  25(83%) 0.42
Skin 17 (38%) 1(3%) 0.0001 12(25%)  0.18 7(23%) 0.19
CNS 18 (40%) 8 (21%) 004  25(45%) 024  11(37%) 0.77
Liver 12(27%)  25(66%) 0.0004 15(31%)  0.63 13 (43%) 0.13
Spleen 11(24%) 29(76%) 0.0001 10(21%)  0.68  10(33%) 0.40
Lymphn.  4(9%) 2 (5%) 0.68 2 (4%) 0.43 9 (30%) 0.02
Lung 8 (18%) 14 (37%)  0.05 13(27%) 028  15(50%) 0.003
0.001 16(33%  0.82 4 (13%) 0.10

Thrombocyt 16 (36%)
Hight LDH 29/34 (85%)
HighALT  4(9%)
High bilirubin 2 (4%)

0005 6/34(18%) 0007 9/25(36%) 097
0.7 31/33(94%) 043 21/21(100%) 0.14
10(26% 004  3(6% 071  8(21% 006

(

(

(

(
B.marrow 14 (31%) 28 (74%)

(

(

(

( 0.004 0(0%) 0.23 1(3%) 1.00
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A PHASE Il STUDY OF CYCLOPHOSPHAMIDE, VINCRISTINE, NON-PEGYLATED
LIPOSOMAL DOXORUBICIN, AND PREDNISONE PLUS RITUXIMAB (R-COMP) IN ELDERLY
PATIENTS WITH DIFFUSE LARGE B-CELL LYMPHOMA (DLBCL)

M. Federico,' M.D. Caballero,” E. Thiel,* S. Bologna,*M.].S. Dyer,
S. Luminari'

'Universita di Modena e Reggio Emilia, MODENA, Italy; *Hospital Clinico
Universitario, SALAMANCA, Spain; *Chatit Campus Benjamin Franklin,
BERLIN, Germany; *Hépital Brabois Adulte, VANDEOUVRE LES NANCY,
France; *University of Leicestet, LEICESTER, United Kingdom

Background. R-CHOP regimen has become the standard treatment for
CD20+ diffuse large B-cell lymphoma (DLBCL). However, the majority
of cases occur in elderly patients whose tolerance to immunochemother-
apy is limited. Liposomal doxorubicin citrate (Myocet™) has an
improved therapeutic index in comparison to standard doxorubicin, and
may increase the tolerability of effective therapy in vulnerable popula-
tions. Patients and Methods. Up to eight cycles of the R-COMP regimen
containing Myocet(tm) 50 mg/m’, cyclophosphamide 750 mg/m’, and
vincristine 1.4 mg/m’ (max. 2 mg) were administered on d1 every 3
weeks, plus rituximab 375 mg/m’ (d3 C1, d1 thereafter) and prednisone
100 mg/d d1-5. Restaging was performed after 3 cycles and patients (pts)
with an objective response received 5 additional cycles. A two stage
Simon design was adopted. Complete response rates of 40% and 60%
were defined in advance as the level of no interest (P0) and the level of
interest (P1), respectively. Previously untreated elderly (>60 years) pts
with CD20+ and stage IA bulky ‘IV DLBCL were included. Pts with
CNS involvement or VIH+ were excluded. Results. Between Oct 2002
and Apr 2003, 75 pts were registered. Fifty-nine pts were evaluable for
efficacy. Reasons for exclusion from the evaluable population included
patient ineligibility, patient not treated, early termination and failure to
undergo disease re-evaluation according to the protocol total 16 patients.
The median age was 71 years (range 60-83). At diagnosis, 56% of pts had
an intermediate or high risk IPI score (= 2), 46% had B symptoms, 22%
had Bulky disease > 10 cm in diameter, 70% had stage IIl or IV disease,
52% had increased LDH and 64 % had extranodal disease. Median LVEF
at baseline was 61% (range 50-89%). The mean number of cycles admin-
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istered were 6.1 (range 1-8). 10% cycles (31% pts) were dose reduced
and 5% cycles (26% pts) were delayed mainly due to haematological
toxicity. The most important toxicity was haematological: 24% cycles
(50% pts) had Grade (G) 3-4 neutropenia, 4% cycles (12% pts) febrile
neutropenia, and < 1% cycles (3% pts) G 3-4 thrombocytopenia. Non
haematological toxicity was low: 4% pts had G 3-4 constipation, and 3%
pts had G 3-4 asthenia, mucositis, pyrexia, anorexia or alopecia. Medi-
an LVEF at last observation was 60% (range 40-79%). Four pts were
withdrawn due to decrease in LVEE One pt had acute pulmonary oede-
ma (considered related to the drug in absence of other reasons). Sixty-
six% pts (39) achieved a CR (28 CR and 11uCR) and 15% pts (9) had PR;
18% pts had no response (9 pts PD and 2 SD). Conclusions. R-COMP is
an active regimen for the treatment of DLBCL in elderly pts producing
a tolerable and predictable toxicity profile. Preliminary assessment indi-
cates that the substitution of doxorubicin with Myocet™ may reduce
cardiac toxicity of treatment.
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INDUCTION WITH FLUDARABINE, CYCLOPHOSPHAMIDE AND RITUXIMAB FOLLOWED BY
RITUXIMAB MAINTENANCE IS A HIGHLY EFFECTIVE FRONT-LINE TREATMENT FOR
PATIENTS WITH FOLLICULAR LYMPHOMA: RESULTS FROM A COOPERATIVE

J.E Tomas,' C. Montalban,’ ]. Martinez,® A. Fernandez de Sevilla,*].
Paz,>M. Canales,’]. Diaz-Mediavilla,”P. Sanchez-Godoy,"M.D.
Caballero’, . Pefalver,°E. Prieto," A. Salar,”” C. Burgaleta,”].A.
Queizan," A. Sanchez Salinas,' . de la Serna®

'"MD Anderson International Espaa, MADRID, Spain; *Hospital Ramon y
Cajal, MADRID, Spain; *Hospital * de Octubre, MADRID, Spain; *ICO Hos-
pital Duran i Reynals, BARCELONA, Spain; ’Hospital Xetal Calde, LUGO,
Spain; ‘Hospital La Paz, MADRID, Spain; "Hospital Clinico san Carlos,
MADRID, Spain; *Hospital de Leganes, MADRID, Spain; *Hospital Clinico
de Salamanca, SALAMANCA, Spain; "“Fundacion Hospital Alcorcon,
MADRID, Spain; "'Fundacion Jimenez Diaz, MADRID, Spain; “Hospital del
Mar, BARCELONA, Spain; ®*Hospital Principe de Asturias, MADRID, Spain;
“"Hospital General de Segovia, SEGOVIA, Spain

From October 2004 to January 2006, 75 newly diagnosed patients
with grade 1,2 follicular lymphoma (FL) were included in a prospective
study designed to evaluate clinical efficacy, evaluated as time to pro-
gression, after 6 cycles of a combined treatment with fludarabine (25
mg/m’ x 3 days), cyclophosphamide (1 g/m’/day1), and rituximab (375
mg/m’/day1) (FCR) followed by maintenance treatment with rituximab
(375 mg/m*/week/ x4 weeks/6 months/2 years). Clinical and molecular
response rates as well as safety of this combination were also evaluat-
ed. We present results from the first 32 patients that completed at least
4 induction cycles. Median age was 57 years (30-74), 91% of the patients
were in stages III-IV, 25% had bulky disease (>7 cm), and extranodal dis-
ease was presented in 85%. After 4 cycles all patients responded and
73% obtained a CR or uCR. Bcl2/IgH MBR and MCR rearrangements
were studied by real time PCR and VD] IgH, IgL Kappa V], K deleting
and IgL Lambda V] rearrangements were studied by Fluorescent PCR.
Monoclonal population at diagnosis was identified in 62,5% of patients.
25 patients with a monoclonal population at diagnosis were studied after
induction treatment and all patients obtained a complete molecular
response. 13% of patients presented at least one serious adverse event
being neutropenia the most common. Toxicity from the FCR regimen
was observed specially among patients older than 60 years. Two cases
of opportunistic infections were observed (CMV disease and cerebral
toxoplasmosis). A profound and prolonged lymphopenia occurred in the
majority of patients as well as some cases that developed a delayed neu-
tropenia persisting during months after complete the induction treat-
ment. We have observed that FCR regimen has a potent antitumoral
activity in newly diagnosed patients with FL and all patients evaluable
at molecular level have obtained a complete response; nevertheless pro-
found immunosupression developed in some cases resulting in the devel-
opment of opportunistic infections. Data from the 75 included patients
will be actualized and presented at the time of the meeting.
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INTENSIVE CHEMOTHERAPY (HIGH-DOSE CHOP/ESHAP REGIMEN) FOLLOWED BY
AUTOLOGOUS STEM-CELL TRANSPLANTATION IN PREVIOUSLY UNTREATED PATIENTS
WITH PERIPHERAL T-CELL LYMPHOMA

S. Mercadal Vilchez,' A. Lépez-Guillermo,” M. Camés,” E. Montserrat,”
B. Xicoy,® ].M. Ribera,’L. Lourdes,’C. Pedro,’C. Estany,’]. Briones,’R.
Martino®

'"H.Clinic, BARCELONA, Spain; °H. Clinic, BARCELONA, Spain; °H. Ger-
mans Trias y Pujol, BARCELONA, Spain; ‘H. Germans Trias i Pujol,
BARCELONA, Spain; °H. Joan XXIIl, TARRAGONA, Spain; *H. del Mar,
BARCELONA, Spain; "H. Miitua de Terrassa, TERRASSA (BARCELONA),
Spain; °H. Sant Pau, BARCELONA, Spain

Background. the outcome of patients (pts) with PTCL receiving conven-
tional therapy is dismal. Because of this, there is an increasing interest
to investigate intensive treatments in these pts. Aims. to analyze the
results in terms of toxicity, response and outcome, of a phase II trial that
includes high-dose chemotherapy (CT) plus ASCT as first line treat-
ment for pts with PTCL. Methods. forty pts (29M/11F; median age: 47
yrs) diagnosed with PTCL (excluding cutaneous and anaplastic ALK+),
in stages II-IV and <65 yrs, who have finished the planned therapy, are
the subject of this analysis. Pts received intensive CT (3 courses of high-
dose CHOP [cyclophosphamide 2000 mg/m® day 1, adriamycin 90
mg/m’ day 1, vincristine 2 mg day 1, prednisone 60 mg/m*/day, days 1
to 5, mesnum 150% of cyclophosphamide dose, G-CSF 300 pg/day days
7 to 14], alternating with 3 courses of standard ESHAP). Responders (CR
or PR) were submitted to ASCT. Results. twenty-three patients had a
PTCL unspecified, nine angioimmunoblastic, two panniculitic and six
other subtypes. Eleven pts (28%) presented with primary extranodal
disease, 28 (70%) were in stage IV, and 14 (35%) had bone marrow
involvement. Forty five percent of the pts had high/intermediate or high-
risk IPI, whereas 49 % were in the groups 3 or 4 according to the Italian
Index for PTCL. Twenty seven pts (68%) received the planned 6 cours-
es of CT. Response rate after CT was: CR, 19 cases (47.5%); PR, 4 (10%);
failure, 17 (42.5%), including one pt who died because of sepsis. Hema-
tological toxicity of CT mainly consisted of neutropenia (grades 3-4 in
87 and 62% after high-dose CHOP and ESHAP, respectively) and throm-
bocytopenia (grades 3-4 in 63 and 68%, respectively). Severe infection
requiring hospitalization was observed in 38 and 15% of courses of
high-dose CHOP and ESHAP, respectively. Only 16 of the 23 candidates
(70% of all candidates and 40% of all pts) received ASCT due to the lack
of stem-cell mobilization (3 cases), severe previous toxicity (2), early
relapse (1) and pt decision (1). No differences in the outcome were seen
among these 23 pts according to whether or not they eventually received
ASCT. No major toxicity was observed after ASCT. Response after the
whole treatment was: CR, 20 cases (50%), PR, 3 (8%, failure, 17 (42%).
Two of 14 pts in CR and 2 pts in PR eventually progressed. Four-year fail-
ure-free survival (FES) was 35% (95%Cl: 14-46%), whereas 4-yr event-
free survival for pts achieving CR was 63 % (95%CI: 43-89%). Twenty-
one pts have died during follow-up, with a 4-yr overall survival (OS) of
40% (95%CI: 21-55%). Most patients died because of PTCL progres-
sion, but 2 died in CR due to secondary leukemia and lung cancer,
respectively. Both the IPI and the Italian Index were able to predict FES
and OS. Conclusion. in this series of patients with PTCL a relatively high
CR rate was obtained with high-dose CHOP/ESHAP followed by ASCT.
Toxicity was manageable. However, the prognosis of patients with
PTCL, particularly of those not achieving CR, is still very unfavorable.
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THE ADDITION OF RITUXIMAB T0 CHEMOTHERAPY MAY CHANGE PROGNOSTIC F
ACTORS, INCLUDING TUMOR BCL-2 EXPRESSION, IN PATIENTS WITH DIFFUSE LARGE
B CELL LYMPHOMA

L. Arenillas, A. Lopez-Guillermo, L. Colomo, A. Martinez-Pozo,
E Bosch, S. Mercadal, J. Carreras, O. Balaguer, N. Villamor,
O. Salamero, J. Esteve, E. Campo, E. Montserrat

Hospital Clinic, BARCELONA, Spain

Background and Aim.Prognostic factors may change as a result of the
introduction of better therapies. In this regard, the addition of rituximab
to standard chemotherapy has highly improved the outcome of patients
[pts] with diffuse large B-cell lymphoma [DLBCL]. The aim of the pres-
ent study was to assess the outcome and prognostic factors, including
bcl-2 tumor expression, in pts with DLBCL before and after the ritux-
imab era. Patients and Methods. 131 pts (median age: 58 yrs; 77M/54F)
diagnosed with DLBCL in a single institution between January 1997 and
January 2005 were treated with CHOP-like regimens [CHOP] until Jan
2002 (N=60; median follow-up: 5.3 yrs) and with CHOP-like plus ritux-
imab [R-CHOP] since that date (N=71; median follow-up: 1.7 yrs). The
only criterion to include pts was the availability of histological materi-
al. Tumor bcl-2 expression was considered positive when superior to
25%. Median overall survival was 3.4 years. Main clinicobiological fea-
tures were assessed for prognostic value. Results. Main initial character-
istics, including IPI and bcl-2 expression, were similar (¢>0.1) between
patients receiving or not rituximab. CR rate was 50% and 71% for pts
treated with CHOP and R-CHOP, respectively (¢=0.01). 3-yr overall sur-
vival [OS] was of 36% (95%Cl: 24-49) and 63% (95%CI: 50-76) for pts
CHOP and R-CHOP, respectively (»=0.002). Age, performance status,
LDH and IPI predicted OS both in the whole series and in the two treat-
ment subgroups. Pts receiving CHOP with bcl-2 positive expression
showed poorer OS than those bcl-2 negative (3-yr OS: 28 vs. 67 %,
respectively; p=0.02). On the contrary, no difference in terms of OS was
observed according to bcl-2 expression in the group of pts treated with
R-CHOP (figure). In the multivariate analysis, IPI (»=0.001), treatment
(CHOP vs. R-CHOP) (p=0.01) and bcl-2 expression (p=0.02) were the
most important variables predicting OS. These figures were similar in
the group of pts treated with CHOP, whereas only IPI maintained prog-
nostic interest in the subset of pts treated with R-CHOP. Conclusion. The
addition of Rituximab to chemotherapy improves the outcome and
changes prognostic factors, including the negative impact of Bcl-2
expression, in pts with DLBCL. More studies are warranted to assess
changes in other biological predictive indicators.
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CLINICAL OUTCOME OF LOW GRADE NON HODGKINS LYMPHOMA PATIENTS WITH BONE
MARROW INVOLVEMENT DETECTED BY FLOW CYTOMETRY ALONE

M. Lishner,' N. Gronich,']. Radnay,' H. Shapiro,' Y. Manor,' M. Lahav’

‘Meir Medical Center, KEAR SABA, Israel; *Rabin Medical Center, PETACH-
TIKVA, Israel

Background. BM involvement in low grade NHL patients results in
stage IV clinical classification and has a negative impact on survival. The
standard practice is morphologic examination of BM biopsy conducted
at diagnosis. In many institutions flow cytometry (FC) is also routinely
performed on BM aspirate samples accompanying respective biopsies.
FC is believed to increase the sensitivity of the morphologic analysis by
detecting occult lymphoma cells evading the pathologist’s eyes. How-
ever, the prevalence of such finding and especially its clinical signifi-
cance are largely unknown. In our institute bone marrow biopsies of
NHL patients conducted after 1993 were routinely accompanied by bone
marrow aspirates with FC analysis. Aims. We aimed to analyze the preva-
lence and clinical significance of BM FACS findings in patients with low
grade NHL. Methods. We retrospectively reviewed the charts of all low
grade NHL patients (small lymphocytic lymphoma, follicular small
cleaved cell NHL, follicular mixed small and large cell, marginal zone B-
cell lymphoma, mantle cell lymphoma and Waldenstrom macroglobu-
linemia) diagnosed or followed in the Hematology Unit between 1994
and 2004, who had undergone bone marrow biopsies and aspirates as a
part of their diagnostic workup or before treatment. Flow cytometric
results were considered positive if they showed either a ratio of
immunoglobulin light chain expression of kappa:lambda >3:1 or lamb-
da:kappa >2:1 in at least 2% of the gated population. Selected cells were
analyzed by two or three color combinations: CD5 versus CD19, CD20
versus CD10, and kappa light chain versus lambda light chain occasion-
ally with the addition of CD19 or CD20. Results. Lymphoma involving
BM by morphology was found in the biopsies of 43 patients (61.4%)
(BM+ group). Of the remaining 1 patient had inconclusive results and 26
patients had normal BM biopsies. Of these 27 patients the FC analysis
was positive in 9 patients (BM-FC+ group) and negative in 18 (BM-FC-
group). We could not compare the groups using FLIPI or IPI scores as a
whole since both include the stage as one of the five summed parame-
ters while BM involvement was different by definition between the
groups. However, the groups had similar parameters that are prognos-
tically important and are part of the FLIPI scoring system including age,
hemoglobin and LDH levels and also the number of involved extranodal
sites. Splenic involvement and number of involved nodal sites were high-
er in BM+ and BM-FC+ groups than in BM-FC- group. Significant dif-
ferences in disease progression as indicated by time-to-treatment were
observed. The median treatment-free period was shorter in the BM+
and BM-FC+ groups (1 month and 4 months, respectively) as compared
with the BM-FC- group (31 months) (log rank test p=0.0195). BM-FC-
patients had significantly longer survival time than BM+ and BM-FC+
groups. Median survival time was not reached for the BM-FC- patients
while in the BM+ and BM-FC+ groups median survival times were 129
and 89 months respectively with no significant difference between them.
(Log rank test=0.029 for the difference between BM-FC- and the two
other groups). Conclusions. We conclude that the outcome of low grade
NHL patients found to have malignant cells by FC analysis while their
BM morphology is normal is the same as that of patients with histolog-
ical involvement. This may imply that patients with localized disease
who have bone marrow involvement by FC should be regarded as
advanced stage disease.
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CHOP (DOXORUBICIN) CHEMOTHERAPY IS SUPERIOR TO CNOP (MITOXANTRONE) IN
THE TREATMENT OF PATIENTS WITH AGGRESSIVE NON-HODGKIN LYMPHOMA (REVIEW)

M. Bjérkholm,' T. Andersson,” A. Ahlbom,? E. Osby"

'Karolinska University Hospital, STOCKHOLM, Sweden, *Karolinska Insti-
tutet, STOCKHOLM, Sweden

Introduction. Mitoxantrone (M), an anthracenedion, was introduced in
the early/mid 1980s as a more tolerable alternative to anthracyclines.
This agent has a broad anti-tumour activity including lymphoma with
potentially less cardiotoxicity than doxorubicin (D), which may be of
particular importance in the elderly patient population. However, an
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important issue is whether M is as efficacious as D in the treatment of
NHL patients. Methods. Through search of several relevant databases
and direct contacts with lymphoma investigators worldwide, we iden-
tified seven randomised studies of previously untreated patients compar-
ing CHOP and CNOP chemotherapy in aggressive NHL. In this analy-
sis we included five trials where (D; 50 mg/m’) was compared with
(M;10-12 mg/m’; table) and the interval between chemotherapy cours-
es was 3-4 weeks. Patients reported in the Pavlovsky article were includ-
ed in the Bezwoda report, why analyses were performed with and with-
out patients reported by Bezwoda er al. Odds ratios of complete remis-
sion (CR) and overall survival (OS) were pooled using a fixed effects
model. Results. CHOP was significantly superior to CNOP with regard
to both CR rate and OS (Figures 1-2).

Table. Randomised trials comparing doxorubicin with mitoxantrone in untreated patiens
with aggressive NHL.

Reference Regimen ~ Dosesof ~ Treatment Numberof — Median Numberof ~ CR rate Overall

doxorubicin/

mitoxantrone interval  patients age patients (%) survival

(mg/m?) (weeks) (vears) 260 years (%)

Oshy CHOP 50 3 205 1 205 60**+ 56*** (3 years)
et al., 2003 CHOP 10 203 70 203 3 3
Bezwoda  CHOP 50 3 164 55 69 51 40 n.s. (5 years)
et al., 1995 CHOP 10 161 54 70 40 50
Sonneveld  CHOP 50 4 72 70 72 49* 42* (3 years)
et al., 1995 CHOP 10 76 i1 76 31 26
Paviovsky ~ CHOP 50 3 44 NI NI 70ns. 53n.s. (4 years)
et al., 1992 CHOP 10 45 NI NI 51ns. 50
Brusamolino CHOP 50 34 20 577 NI 70ns. 56 n.s. (2 years)
et al., 1988 CHOP 12 15 47 NI 66 73

*p<0.05; **p<0.01; ***p<0.001; n.s.= Not significant; NI = No information; * Approximately (visual
reading); “Mean; *p=0.05

Myelosuppression was not more severe using CHODP, rather the oppo-
site. However, the incidence of gastrointestinal toxicity and alopecia
was significantly lower in patients treated with CNOEP. Conclusion. CHOP
chemotherapy is more efficacious than CNOP at equitoxic (myelosup-
pression) doses leading to higher CR rates and improved survival.
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EARLY-MID TREATMENT C-REACTIVE PROTEIN LEVELS PREDICT TIME TO DISEASE
PROGRESSION OR RELAPSE AS WELL AS OVERALL SURVIVAL IN AGGRESSIVE
NON-HODGKIN'S LYMPHOMA

Y. Herishanu,' C. Perry,' U. Metzer,' L. Gibpstein,' S. Trestman,'
O. Goor,' A. Polliack,” E. Napartek'

"Tel-Aviv Sourasky Medical Center, TEL-AVIV, Israel, *Hadassah Medical
Center, [JERUSALEM, Israel

Background. Higher pretreatment serum CRP levels in patients with
aggressive non-Hodgkin’s lymphoma (NHL) are associated with in a
more aggressive histology, B-symptoms and a shorter overall survival
(OS). In most patients who achieve complete remission (CR) at the end
of therapy, serum CRP levels appear to return to normal range. In the
light of an emerging role for early-mid treatment FDG-PET as an impor-
tant prognostic indicator for progression free survival (PES) and OS in
NHL, we considered whether a simple parameter, such as early-mid
treatment CRP, could also be a significant prognostic factor in this
respect. Aims. To evaluate the possibility that wide ranged CRP could
predict early response to treatment, time to progression or relapse and
overall survival in aggressive NHL.

Figure 1. Kaplan-Meier curves of PFS and OS.

Patients and Methods. Serum CRP levels were monitored in fifty five
patients with aggressive NHL (newly diagnosed and relapsed) at base-
line and before receiving each of the next 3 chemotherapy cycles. The
lowest value of the early mid-term CRP levels recorded was compared
to the interim FDG-PET results, as well as to the clinical course and out-
come. Results. At baseline, patients with aggressive NHL presenting with
B-symptoms or bulky disease had higher pretreatment CRP levels com-
pared to those recorded in asymptomatic patients and those without
bulky disease (mean 90+71.9 mg/L Vs 37.7+41.9, p=0.0013 and mean
76.8+54.2 Vs 40.3+£55.9 mg/L, p=0.04, respectively). Pretreatment CRP
levels 220 mg/L were also associated with a shorter overall survival
(»=0.029). During chemotherapy, the lowest value of early-mid treat-
ment CRP levels significantly predicted the results of the interim FDG-
PET (p=0.04 with a hazard ratio of 1.28). This implies that any increase
of 1 mg/L in the serum CRP level enhances the risk of a positive FDG-
PET scan by 12.8%. Moreover, patients who did not achieve an early-
mid treatment CRP level of <5 mg/L, appear to have a shorter time to
disease progression or relapse (=0.001), and a reduced overall survival
(»=0.016) (Figure 1). In multivariate analysis, both early-mid treatment
CRP levels and interim FDG-PET findings significantly predicted PFS
(»=0.02 and p=0.004, respectively), while OS was significantly predict-
ed by the early-mid treatment CRP levels (#=0.016) and by the Interna-
tional Prognostic Index -IPI (p=0.03). Conclusions. The early-mid treat-
ment serum CRP level is an important prognostic factor in aggressive
NHL. Patients who do not achieve an early-mid treatment level of < 5
mg/L have faster disease progression or earlier relapse and also appear
to have an inferior overall survival.
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BEAC OR BEAM CHEMOTHERAPY FOLLOWED BY AUTOLOGOUS STEM CELL
TRANSPLANTATION IN NON-HODGKIN'S LYMPHOMA PATIENTS: COMPARATIVE ANALYSIS
ON EFFICACY AND TOXICITY

C. Suh, J.E. Koo, S. Kim, Y.H. Cho, Y.K. Kang, J. Huh
Asan Medical Center, SEOUL, South-Korea

Background. Non-Hodgkin’s lymphoma (NHL) is the major indication
of high dose chemotherapy (HDC) followed by autologous stem cell
transplantation (ASCT). However, little is known on the comparative
efficacy and toxicity of various HDC regimens. Aims. This study aimed
to compare the efficacy and toxicity of BEAC and BEAM regimen. Meth-
ods. Between April 1994 and February 2005, 97 NHL patients were
received HDC with BEAC (N=69) or BEAM (N=28) followed by ASCT
at Asan Medical Center. We matched one patient received BEAM with
two patients received BEAC who has same International Prognostic
Index (IPI). Thus total 84 patients (56 in BEAC group and 28 in BEAM
group) were analyzed. Results. Of 84 patients, 55 (65.5 %) were male, 29
(34.5%) were female and median age was 40.5 (15-65) years. Baseline
characteristics such as age, sex, disease status at ASCT, histology, stage
at ASCT, IPT were not different between two groups. Time to neutrophil
engraftment (WBC >0.5x10°/mm?®) was significantly longer in BEAC
group (14.5days) than in BEAM group (11.0days, p=0.002). Total amount
of RBC transtusion was more in BEAC group than in BEAM group (6.5
units vs. 3.7 units, p=0.037). Time to platelet engraftment (platelet >20
x10°/mm?®) was faster and total amount of platelet transfusion was less
in BEAM group. Patients received BEAM had more frequent WHO grade
> 2 diarrhea than those received BEAC (46.4% vs. 19.6%, p=0.010). But,
other clinically important toxicity such as mucositis, nausea/vomiting,
bleeding were not different between two groups. In addition, neu-
tropenic fever and documented infection were not different between
two groups. Two year overall survival (OS) rate was 30% in BEAC group
and 66% in BEAM group. Two year event free survival (EFS) rate was
34% in BEAC group and 61% in BEAM group. Both OS and EES was
significantly superior in BEAM group than in BEAC group (p=0.049,
p=0.032, respectively). Summary/Conclusions. BEAM appears to be a supe-
rior HDC regimen in the aspect of OS and EFS than BEAC while regi-
men related toxicity is similar except more frequent diarrhea in BEAM.
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RAPID INFUSION OF RITUXIMAB WITH OR WITHOUT STEROID CONTAINING
CHEMOTHERAPY. ONE YEAR EXPERIENCE IN A SINGLE CENTRE

A. Salar, D. Casao, M. Cervera, C. Pedro, E. Gimeno, E. Abella,
A. Alvarez-Larrdn, M. Calafell, C. Besses

Hospital del Mar, BARCELONA, Spain

Background. Infusion-related toxicity is frequent after the administration
of Rituximab despite the fact that strict guidelines have been recommend-
ed. Recently, a rapid rituximab infusion schedule in combination with a
steroid containing chemotherapy regimen was well tolerated and safe.
Aim.To asses the feasibility of a fast infusion of rituximab with or with-
out steroid containing chemotherapy. Methods. Inclusion criteria: disease
susceptible of treatment with rituximab and having been treated with a
first infusion of rituximab according to the product monograph. Exclusion
criteria: lymphocytosis > 5x10°/L, toxicity grade 3/4 in the previous infu-
sion of rituximab or dose > 375 mg/m’. Schedule: First infusion of ritux-
imab according to the product monograph; Further infusions over a total
time of 90 minutes (20% in the first 30 minutes and the remaining 80%
over 60 minutes). Premedication: acetaminophen and diphenhidramine,
plus methylprednisolone in only those patients receiving steroid contain-
ing chemotherapy. Results. A total of 70 patients were treated for a total
of 314 infusions. Patient characteristics: median age 64 yr (range 28-87),
47 % males, DLBCL 36%, follicular 40%, mantle 6%, MALT 11%, other
7%. Number of rituximab infusions: 199 as treatment (combined or not
with chemotherapy) and 115 as maintenance. Number of rituximab
administrations with and without steroids: 123 and 191 infusions, respec-
tively. Median time from previous rituximab infusion was 28 days (range
7-272). Sixteen rapid infusions were administered with an interval greater
than 90 days from the previous standard infusions. This rapid rituximab
administration schedule was very well tolerated. No grade 3/4 adverse
events were seen. Three patients referred symptoms during rituximab
infusion (grade 1) and all these reactions occurred in patients who did not
receive premedication with steroids. Conclusions. Rituximab administra-
tion in a 90-minute infusion schedule is well tolerated and safe in this
group of patients. This approach is beneficial, both in patients who are
administered steroids and in patients who are not.
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RITUXIMAB PLUS CLADRIBINE OR CLADRIBINE AND CYCLOPHOSPHAMIDE IN HEAVILY
PRETREATED PATIENTS WITH INDOLENT LYMPHOPROLIFERATIVE DISORDERS

T.R. Robak,' P. Smolewski,* A. Szmigielska-Kaplon,” B. Cebula,'
J.Z. Blonski,' K. Chojnowski'

'Medical University of Lodz, LODZ, Poland; *Med Univ of Lodz, LODZ,
Poland

Background. Preclinical studies have shown synergistic or additive
effects of rituximab combined with purine nucleoside analogs, fludara-
bine or cladribine (2-CdA). Aim.In this report we present the results of
our study evaluating the feasibility, efficacy and toxicity of the com-
bined regimens consisting of rituximab plus 2-CdA (RC regimen) or rit-
uximab, 2-CdA and cyclophosphamide (RCC) in the treatment of
patients with heavily pretreated indolent lymphoid malignancies. Meth-
ods. Between March 2001 and November 2005 54 adult patients with
relapsed or refractory low grade non-Hodgkin lymphoma (LG-NHL) and
B-cell chronic lymphocytic leukemia (CLL) were treated according to
RC/RCC regimens. The RC protocol consisted of rituximab at a dose of
375 mg/m’ i.v. on day 1 and 2-CdA given at a dose of 0.12 mg/kg/d on
days 2 to 6. In RCC protocol rituximab was administered at a dose of
375 mg/m’ on day 1, 2-CdA 0.12 mg/m’ days 2 to 4 and cyclophos-
phamide at a dose 650 mg/m’i.v. on days 2 to 4. The cycles were repeat-
ed every 28 days or longer if severe myelosuppression occurred. Guide-
lines for response were those developed by the NCI- sponsored Work-
ing Group. Results. Fifty four patients, 32 patients with B-CLL and 22
with LG-NHL entered the study and all of them were eligible. Thirty
three patients (61.1%) were recurrent after prior therapy and 21 (38.9%)
had refractory disease. All patients received 3 or more cycles of
chemotherapy before RC/RCC treatment. Thirty-one patients were
treated with RC regimen and 23 with RCC regimen. The RC/RCC cours-
es were repeated at 4 week intervals or longer if severe myelosuppres-
sion occurred. One hundred fifty six cycles of RC/RCC with median of
3 cycles per patient were administered (range 1-5 cycles). Six patients
(11.1%), 2 with B-CLL and 4 with LG-NHL, achieved a complete
response (CR). Thirty two patients (69.25%), including 23 with B-CLL
and 9 with LG-NHL, had a partial response (PR). Overall response rate
(OR) was 70.4% in the whole group, tfrom 59.1% in LG-NHL to 78.1%
in B-CLL patients. The median failure-free survival (FFS) of responders
was 10.5 months. Hypersensitivity to RIT was the major toxicity of
RC/RCC regimens, and occurred in 14 patients (25.9%), mostly during
the first infusion of RIT. Severe neutropenia (grade III-IV) was seen in 5
patients (9.25%). Eight (14.8%) episodes of grade III-IV infections were
observed. One patients died from severe pneumonia complicated with
septic shock after second cycle of RCC regimen. Severe thrombocytope-
nia (grade III-IV) occurred in 4 patients (7.4%). Conclusion. RC and RCC
regimens are highly effective and well tolerated modalities of treatment
in heavily pre-treated patients with indolent lymphoproliferative disor-
ders.

0205

A RETROSPECTIVE STUDY TO ASSESS RELATIVE DOSE INTENSITIES IN PATIENTS WITH
LYMPHOMA IN CENTRAL EUROPEAN COUNTRIES

M. Trneny,' S. Fekete,?]. Walewski,> M. Ladicka,’ G. Kreuzbauer,’
T. Skacel®

'Chatles University General Hospital, PRAGUE, Czech Republic; *Szent Lds-
zI6 Kérhdz, 1. Belgydgydszat Ha, BUDAPEST, Hungary; *MSCM Cancer
Centre, WARSAW, Poland; *National Cancer Institute, BRATISLAVA, Slovak
Republic; ’Amgen Head Office for Central & Eastern, VIENNA, Austria;
*Amgen International, ZUG, Switzerland

Background. Maintaining chemotherapy dose intensity is important
for the successful treatment of cancer patients. However, neutropenia
and its complications are major dose-limiting factors. Data on
chemotherapy-related reductions in dose intensities for lymphoma
patients from Central European (CE) countries remain sparse. Aim.To
assess the relative dose intensities in patients with Hodgkin lymphoma
(HL) and non-Hodgkin lymphoma (NHL) in CE countries. Methods.
Chemotherapy treatment data from 1995 to 2004 were retrospectively
collected from 484 patients undergoing chemotherapy treatment for
lymphoma from 24 centres in 4 CE countries: Czech Republic (26%),
Hungary (13%), Poland (44%) and Slovakia (17 %). For this sub-analy-
sis, 310 patients who received either doxorubicin, vinblastine, bleomycin
and dacarbazine (ABVD) treatment for HL (117 patients) or cyclophos-
phamide, doxorubicin, vincristine and prednisone =+ rituximab every 21
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days (CHOP21+R) for NHL (193 patients) were considered. Results. Of
116 HL patients with full data records (median age 29 years), 112 (96%)
had classical disease and 4 (3%) had lymphocyte-predominant HL; for
189 NHL patients with full records (median age 56 years), 179 (95%)
were B-cell and 10 (5%) were T-cell. AVBD was administered to 100%
of the 117 HL patients selected for this study and CHOP21+R was
administered to the 193 NHL patients, of which 39 patients (20%) also
received rituximab. Dose delays 27 days were observed in 271 out of
1583 cycles (17 %; HL: 110 of 648-17 %; NHL: 161 of 935 - 17%). Over-
all, 221 patients (72% of 306 considered for this analysis) experienced at
least one dose delay during their treatment. This corresponds to 95 of
117 HL-AVBD patients and 126 of 189 NHL-CHOP21+R patients (i.e.
81% and 67 % respectively). One hundred and forty-three patients (47 %
of 305 patients) experienced a dose reduction of 215% in at least one
cycle, of which 90 patients (30% of 305) received 215% reduction in
their overall dose. Dose reduction of 2 15% in any cycle occurred in 61
HL-AVBD patients (52% of 117) and in 82 NHL-CHOP21+R patients
(44% of 188), with 51 HL-AVBD and 39 NHL-CHOP21+R patients
receiving 215% reduction in their overall dose (44% and 21% respective-
ly). The relative total dose intensity (RTDI, see Table 1) at the end of
treatment was as follows: 55.6% of HL-AVBD patients received > 85%
RTDI and 39.3% received 290% RTDI; 73.4% of NHL-CHOP21+R
patients received 285% RTDI and 59% received 290% RTDI. G-CSF
was administered in 71 of 765 cycles of AVBD (9.3 %) chemotherapy and
in 73 of 1124 cycles of NHL-CHOP21+R (6.5%). There were 48
unplanned hospitalisations in 30 patients (6 HD-AVBD and 25 NHL-
CHOP21+R); 21 hospitalisations were neutropenia-related.
Summary/Conclusions. The reduction of RTDI, and its associated prob-
lems, in lymphoma patients receiving chemotherapy is a major concern.
The data observed in CE countries are similar to US centres (Lyman et
al. JCO 2004; 22: 4302-4311). Further analysis of these data will enable
a better understanding of the implications of reduced RTDI in lymphoma
and help to identify those patients who require preventative treatment.

Table 1. RTDI at end of treatment.

<75% <75<85%>  >85<95% >95% >90%
Patientgroup N (%) N (%) N (% N (%) N (%) Total
patients*
HL-AVBD 32(27.35) 20 (17.09) 38 (32.48) 27 (23.08) 46 (39.3) 117
NHL-CHOP21 33 (17.55) 17 (9.04) 69 (36.70) 69 (36.70) 111 (59.0) 188

*Total number of patients with data available for this analysis.
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COMPARISON BETWEEN 2-DEOXY-2-[18F]FLUORO-D-GLUCOSE POSITRON EMISSION
AND COMPUTER TOMOGRAPHY FOR STAGING OF PATIENTS WITH HODGKINS
LYMPHOMA

L. Rigacci,' E Merli,” A. Castagnoli,' A. Versari,” L. Nassi,' T. Chisesi,’
A. Gallamini,” A. Biggi,” U. Vitolo,” R. Sancetta,” P. Pregno,* E Salvi,’
A.M. Scattolin,” A. Levis,>A. Bosi'

'Azienda Ospedaliera Universitaria, FLORENCE, Ttaly; *Intergruppo Italiano
Linfomi, REGGIO EMILIA, Italy

Backgroud. Accurate staging in lymphoma patients (pts) has an impor-
tant role in the treatment and allows minimization of toxic therapies,
such as extended field radiation or overly aggressive chemotherapy. Par-
ticularly in HL a tailored therapy decrease the risk of secondary malig-
nancies which exceeds 10% in several historical series in patients with
early stage disease. Anatomic imaging modalities lack sensitivity and
specificity because the definition of lymph node involvement is based
on size criteria. During the last decade FDG-PET has been introduced for
noninvasive staging of lymphoma. Methods. Herein we propose a
prospective multicentric study with the aim to assess the impact of FDG-
PET on the staging of pts with diagnosis of HL. A total of 186 consecu-
tive pts coming from six Italian hematological Institutions underwent a
FDG-PET scan in addition to conventional staging procedures, which
include physical examination, laboratory data, bone marrow biopsy and
imaging of the neck, thorax, abdomen and pelvis using CT scan. In gen-
eral the adjunctive informations from PET did not influence the thera-
puetic options in use at a given centre at a particular time. Results. Pts
characteristics were the following: 98 male and 88 female, 140 (75%)
with diagnosis of nodular sclerosis classical HL, 28 (15%) mixed cellu-
larity classical HL, 11 (6 %) lymphocyte-rich classical HL, 2 (1%) lympho-
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cyte-depleted classical HL and 5 (3%) non specified HL. At clinical and
instrumental standard staging 11 (6%) pts were stage I, 112 (60%) stage
II, 42 (22 %) stage Il and 21 (12%) stage IV. FDG-PET and CT were con-
cordant in 156 out 186 pts (84%). FDG-PET allowed to identify in 38 out
156 concordant stage more nodal (32 pts) or extranodal (6 pts: two bone,
two spleen, two liver and spleen) involvement in comparison with CT
imaging. In eight out 156 (5%) concordant stage CT showed one more
involved site in comparison with FDG-PET. FDG-PET results suggested
an upstage in 27 pts (15%) and a downstage in 3 pts (2%). Fourteen pts
(8%) with localized disease (I-II) at standard staging changed in an
advanced stage as a result of the FDG-PET scan: three pts shifted from
II to IV stage and ten pts from II to III stage and one from I to III stage.
The information provided by FDG-PET led to a change in the therapeu-
tic options in particular for pts which shifted from localized to advanced
stages 10/14 (74%). Conclusions. Our data confirm that conventional
staging system has an high sensibility nevertheless in this large cohort
of pts FDG-PET is a relevant noninvasive method that supplements con-
ventional procedures and should therefore be used routinely to stage HL
particularly in pts with early stage, where a change in staging will mod-
ify disease management.

0207

MARKED ACTIVITY OF BORTEZOMIB, RITUXIMAB, AND DEXAMETHASON (BORID) IN
HEAVILY PRETREATED PATIENTS WITH MANTLE CELL LYMPHOMA

J. Drach, H. Kaufmann, O. Pichelmayer, V. Sagaster, S. Seidl, A. Chott,
C. Zielinski, M. Raderer

Medical University Vienna, VIENNA, Austria

Background. Bortezomib (B) belongs to a new class of anti-cancer
agents, the proteasome inhibitors, and has documented activity in mul-
tiple myeloma and mantle cell lymphoma (MCL). Preclinical studies
suggest that B has synergistic activity with rituximab (R), which provides
arationale for the exploration of treatment combinations. Aims. We have
initiated a phase II study in relapsed/chemotherapy refractory MCL to
evaluate the activity and safety of B in combination with R and dexam-
ethasone (BORID). Patients and Methods. A treatment cycle consists of B
at 1.3 mg/m’ administered on days 1, 4, 8, and 11, R at 375 mg/m’ admin-
istered on day 1, and dexamethasone 40 mg orally on days 1 to 4. Cycles
are repeated every 3 weeks for a total of 6 treatment cycles. Patients (pts)
with progressive MCL after at least one prior line of therapy (including
CHOP or a CHOP-like regimen) are eligible. Results. Up to now, we have
enrolled 11 pts (median age, 67 years; range, 48 to 75 years) after a medi-
an of 3 lines of prior therapies (range, 1 to 6) including R in 9 pts, high-
dose therapy in 4 pts, and thalidomide in 5 pts. Median time between
start of frontline therapy and study inclusion was 42 months (range, 11
to 98 months). Severe adverse events (> grade II) included infections
(herpes zoster in 2 pts, bacterial pneumonia, mucosal candidiasis),
peripheral neuropathy (3 pts), fatigue (2 pts) and vasculitic skin infil-
trates in 3 pts. Thrombopenia (< 50 g/L) occured in 2 pts. All adverse
events were managable by standard means of supportive care and pro-
longation of the treatment interval between cycles. Of 9 pts evaluable
for efficacy, 8 have achieved a response (3 CR, 4 PR), and 1 pt experi-
enced stable disease. Pts in CR were also negative for disease activity by
PET scanning. Skin infiltrates (histologically proven T-cell infiltrates)
preceded achievement of CR in 2 pts. Among 7 pts with follow-up
beyond 6 months, 2 pts have relapsed (progression-free survival 9 and
11 months, respectively), and 5 pts are still progression-free at 12, 11, 11,
7, and 6 months, respectively, after treatment initiation. Recruitment of
patients is ongoing, and updated results will be presented. Conclusions.
Data obtained thus far indicate that BORID has promising activitiy and
managable toxicity in patients with heavily pretreated MCL, and devel-
opment of a vasculitic rash may be an early indicator of a favorable
response.

0208

CLINICAL AND CYTOGENETIC CHARACTERISTICS OF HIGH-GRADE NON-HODGKIN
LYMPHOMA (HGNHL) WITH A COMBINATION OF T(14;18) TRANSLOCATION AND C-MYC
REARRANGEMENT: A VERY AGGRESSIVE ENTITY WITH A DISMAL PROGNOSIS.

C.T. Touzeau,! N.M. Morineau,” H.A L. Avet-Loiseau,' R.G. Garand,'
PT. Talmand,' A.M. Moreau,' T.G. Gastinne,' N.M. Milpied,'
P.M. Moreau,' ].L.H. Harousseau,' S.L.G. Le Gouill'

'CHU Nantes, NANTES, France; *Centre Catherine de Sienne, NANTES,

France

Diffuse Large B cell lymphoma (DLBCL) is an heterogeneous entity
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with various clinical, cytological, cytogenetic and molecular features. In
this single center retrospective analysis, we report the results of a cohort
of 14 patients treated from 1997 to 2005 with a diagnostic of DLBCL or
‘Burkitt-like’ lymphoma characterized by a tandem t(14;18) translocation
and c-myc rearrangement. Patients were 9 males, 5 females with a medi-
an age of 52 years (36-73). At the time of diagnosis, all patients present-
ed with poor clinical and biological features: B symptoms in 78,5%,
ECOG PS 2 3 in 64%, elevated LDH in 100%, stage IV in 100% (bone
marrow involvement in 86% and CNS involvement in 36%), Interna-
tional Prognostic Index (IPI) > 8 in 71,4% of the cases, respectively. His-
tological analysis and immunophenotyping performed on nodal tissue
biopsy and/or bone marrow tumor cells showed a DLBCL in 9 and a
‘Burkitt-like’ in 4 patients, respectively. Cytogenetic analysis (conven-
tional cytogenetics and FISH analysis) showed in all cases the combina-
tion of t(14;18) translocation and c-myc rearrangement. All patients were
treated with chemotherapy regimens (R-CHOP (n=8) or High-dose
CHOP (n=6)), and 5 could receive subsequent high-dose front-line ther-
apy with autologous (n=3) or allogenic stem cell transplantation (n=2).
Most patients (12/14=86%) initially responded to induction chemother-
apy but disease response was dramatically short, precluding a planned
stem cell transplantation in most cases. Despite salvage chemotherapy,
all patients, even those who could receive early stem cell transplantation,
progressed and the median overall survival from diagnosis is 4 months
(1-10). In conclusion, DLBCL with a tandem t(14;18) translocation and
c-myc rearrangement is a very aggressive entity with rapid progressive
disease. Innovative strategies are warranted in this subgroup of patients.
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TRANSPLANT REGIMENS FOR HIGH-RISK MANTLE CELL LYMPHOMA: THE EFFECT OF
INCORPORATING IBRITUMOMAB TIUXETAN RADIOIMMUNOTHERAPY ON RELAPSE RATE
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Background. High-dose therapy with autologous stem cell transplanta-
tion (ASCT) is an effective salvage therapy for patients with relapsed or
refractory non-Hodgkin’s lymphoma (NHL), but relapse rates remain
high, especially in those with mantle cell lymphoma (MCL). Aims. One
strategy for reducing relapse rates is to incorporate new active agents
into high-dose regimens. With the activity of single-agent yttrium-90
(90Y) ibritumomab tiuxetan (Zevalin®) having been demonstrated in
relapsed MCL, two clinical trials were initiated at the City of Hope to
assess the safety and efficacy of incorporating ibritumomab tiuxetan
radioimmunotherapy into conditioning regimens of patients with poor-
risk or relapsed NHL. Methods. Patients <60 years and those without pri-
or exposure to radiation therapy were accrued to a phase I/II dose esca-
lation trial of high-dose 90Y ibritumomab tiuxetan (maximum target
dose of 1000 cGy to normal organs) with cyclophosphamide 100 mg/kg
and etoposide 60 mg/kg; patients >60 years and those with a prior his-
tory of radiation therapy were accrued to phase I/II trial of standard-dose
90Y ibritumomab tiuxetan (0.4 mCi/kg) followed by high-dose BEAM
(BCNU 300 mg/m’, cytarabine 800 mg/m’, etoposide 800 mg/m’, mel-
phalan 140 mg/m?). Results. Between June 2000 and January 2005, 8 and
10 patients were enrolled to the escalated-dose and 90Y BEAM trials,
respectively. The median age of patients was 58 years (range, 44-72).
Disease status at ASCT included 9 in first complete response (CR) (high
or high intermediate IPI score), 4 in first partial response, 4 in first relapse,
1 in second CR. Nine patients (50%) had received HyperCVAD
chemotherapy and 10 (56%) had received rituximab prior to ASCT. All
patients had advanced-stage disease, including 13 with stage IV disease.
The median 90Y dose administered was 40 mCi (range, 27-100). Treat-
ment with either regimen was well tolerated. Engraftment to absolute
neutrophil count > 500 cells/mm® occurred at a median of 10 days (range,
9-26). Five patients (28%) had reversible grade 3 pulmonary toxicity,
including steroid responsive pneumonitis (n = 4) and sepsis-related acute
respiratory distress (n = 1). Five patients relapsed and 3 of them subse-
quently died of progressive disease. PCR testing is available on 14 patients
post-ASCT and all remain PCR negative for t11.14 in either bone mar-
row or peripheral blood. At a median follow-up of 24 months (range, 5-
66), the estimated 2-year overall survival and disease-free survival are
81% (confidence interval [CI]: 65’91) and 65% (CI: 46-80), respectively.
The relapse rate at 2 years is estimated at 24% (CI: 12-40). The dose of



90Y ibritumomab tiuxetan did not correlate with the risk of relapse as
determined by univariate analysis. Summary/Conclusions. 90Y ibritu-
momab tiuxetan may be safely incorporated into conditioning regimens
prior to ASCT, even in patients >60 years. Late relapses were uncommon,
which suggests this approach may lead to durable remissions in MCL.
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GASTRECTOMY PLUS CHEMOTHERAPY VS. CHEMOTHERAPY ALONE IN GASTRIC
DIFFUSE LARGE B-CELL LYMPHOMA OF EARLY STAGE

D. Mihou,' P. Konstantinidou,” D. Markala,’ Fr. Patakiouta,’
N. Constantinou?

""Theagenion” Cancer Center, THESSALONIKI, Greece; >’ Theagenion’ Can-
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Background. Stomach represents the most common site of primary
extranodal diffuse large B-cell lymphoma (DLBCL). The ideal therapeu-
tic strategy in gastric DLBCL remains controversial. Gastrectomy prior
to chemotherapy is favored by some, while others prefer sole adminis-
tration of chemotherapy. Aim.To evaluate and compare these two ther-
apeutic strategies, gastrectomy plus chemotherapy and chemotherapy
alone, in gastric DLBCL of early stage in the context of a retrospective
study. Methods. Between 1979 and 2003, 78 patients with gastric DLB-
CL of early stage (I-1], no X) were diagnosed and treated in our depart-
ment. Patients were divided in group A that comprised 46 (59%)
patients, who underwent total gastrectomy prior to chemotherapy and
group B that consisted of 32 (41%) patients, who received chemothera-
py alone. Chemotherapy in both groups included CHOP and CHOP-like
regimens. Median number of chemotherapy cycles administered in
groups A and B was 6 (3-9) and 6 (2-8) respectively (#>0.05). Rituximab
was also administered in 14 (30.4%) patients of group A and in 12
(87.5%) patients of group B (»>0.05). Five (11%) patients of group A
and 2 (6.3%) of group B received additionally radiation therapy (¢>0.05).
The characteristics of our patients (gender, age, stage, IP], presence of B
symptoms and extranodal involvement other than primary), as well as
response rates, were compared between the two groups using chi-square
tests. Disease-free survival (DFS), overall survival (OS) and failure-free
survival (FFS) were estimated according to the Kaplan-Meier method.
Differences in survival rates were assessed using the log-rank test. Results.
Median follow-up time for patients in groups A and B was 70 (3-270) and
46 (2-155) months respectively. On an intention-to-treat basis, the com-
plete response rate was 91.3% for group A and 87.5% for group B (p >
0.05). DES, OS and FES rates at 4 years in groups A and B were 89.1%
and 92.9%, 80.2% and 81.5%, 75.3% and 76.3% respectively (¢>0.05).
Conclusion. Gastrectomy plus chemotherapy failed to prove its superior-
ity as treatment for gastric DLBCL of early stage in our study. Similar
response and survival rates were achieved with chemotherapy alone,
saving at the same time the patient from the morbid impact of gastrec-
tomy on quality of life.
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PREDICTORS OF SURVIVAL IN ELDERLY PATIENTS WITH AGGRESSIVE LYMPHOMA. A
LONG-TERM FOLLOW-UP OF A RANDOMISED TRIAL
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Background. We previously reported the results of a study in elderly
patients (>60 years) with aggressive non-Hodgkin lymphoma (NHL) ran-
domizing patients to receive CHOP (doxorubicin 50 mg/m?’) or CNOP
(mitoxantrone 10 mg/m’) with or without G-CSF (5 pg/kg from day 2
until day 10-14 of each cycle every 3 weeks; 8 cycles; Blood 2003;101:
3840). In that analysis 35% of patients were alive after a median follow-
up time of 57 months. The main findings were 1) patients receiving
CHOP fared better than those given CNOP chemotherapy and 2) the
addition of G-CSF reduced the incidence of severe granulocytopenia and
infections. We now report long-term follow up data with special empha-
sis on predictors of survival. Methods. The study included 455 previous-
ly untreated patients (median age 71 years; range 60-86 years) with stage
I to IV aggressive NHL. Forty-seven patients previously hospitalized for
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class I to II congestive heart failure were randomized to receive CNOP
with or without G-CSF (not included in the CHOP versus CNOP analy-
sis). Results. After a median follow-up time of 115 months (18-151
months) 19% (88/455) of patients were alive. In univariate analysis
CNOP treatment (p<0.001;figure), increasing age (¢<0.001), poor per-
formance status (p<0.001), high LDH (p<0.001), advanced stage
(»=0.035), and the presence of more than one extranodal disease mani-
festation p=0.045) negatively influenced overall survival from diagnosis.
Gender (p=0.156), presence of B symptoms (p=0.079), bulky disease
(»=0.085), and treatment with G-CSF (p=0.094) did not significantly
affect overall survival. In multivariate analysis, all factors significant in
univariate analysis except extranodal disease, remained significant and
independent predictors of survival. Conclusion. At long-term follow-up of
this large multicenter randomised study of elderly with aggressive NHL
the projected 10-year survival of CHOP treated patients was in excess
of 20%. Increasing age, poor performance status, high LDH and
advanced stage independently predicted a poor survival.

Figure 1. Survival according to type of chemotherapy.
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UPDATE REPORT ON 78 PATIENTS WITH POST TRANSPLANT LYMPHOPROLIFERATIVE
DISORDERS FOLLOWED BY A SINGLE CENTER

E. Ravelli, V. Mancini, G. Muti, P. Oreste, M. Nichelatti, E. Morra
Niguarda Ca’ Granda Hospital, MILAN, Italy

Background. Post transplant lymphoproliferative disorders (PTLDs) are
a well recognized complication after solid organ transplantation, relat-
ed to the chronic immunosuppressive regimen. The wide spectrum of
histological features, clinical variability and high therapy-related toxici-
ty make management of PTLD patients difficult. Aims. This abstract pro-
vides an update of clinical and pathological data of PTLD patients, fol-
lowed at our Center between 1989 and 2006. Methods. Our study includ-
ed 78 patients with a diagnosis of PTLD in solid organ transplant recip-
ients (36 heart, 23 liver, 17 kidney and 2 lung). Morphological classifica-
tion was made according to WHO criteria. In 72/78 patients tumour
EBV status was tested by in situ hybridization for EBV encoded RNA
(EBER). Results. It was not possible to assign 2/78 cases to any histolog-
ical category because of inadequate specimens; 6/76 (8%) evaluable
patients were classified as having Plasmacytic Hyperplasia (PH), 13/76
(17 %) Polymorphic Lymphoproliferative Disorders (PLD) and 57/76
(75%) Malignant Lymphoma (ML). Fifty-nine of seventy-eight (75%)
patients developed late onset PTLD (> 12 months from transplant).
Among patients tested for EBER, 49/72 (68%) were EBV positive. While
EBER positive PTLDs were heterogeneous with regard to time of occur-
rence and histological characteristics (6 PH, 11 PLD, 31 ML, 1 not clas-
sified), all EBER negative PTLDs were late onset ML. Diagnosis was
obtained post-mortem in 9/78 patients. The treatment was tailored
according to clinico-pathological features: 52/69 (75 %) patients received
a single agent or a combined regimen of chemotherapy, associated with
antiviral drugs in EBER positive forms. Rituximab has been introduced
in the therapeutic schedule of CD20+ PTLDs since 2000. It was admin-
istered to 24 patients, combined with chemotherapy in all but 2 cases.
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Radiation and surgery were used when indicated. Eleven patients died
early, before any treatment was completed (median time 18 days, range
5-56); 2/69 patients were lost at follow-up. Therefore, a total of 56
patients underwent their scheduled treatment and were evaluable for the
outcome. We observed 10/56 deaths because of treatment related toxi-
city or disease progression. Complete remission (CR) was achieved in
45/56 (80%) patients. Of these, 8 (18%) relapsed, mostly responsive to
second line therapy (7/8 patients), and 10 patients died because of late
treatment-related toxicity or infection. One patient is still alive in par-
tial remission (PR) at 23 months. The median survival time of evaluable
patients was not reached at 3250 days (see Figure 1). Conclusions. We can
confirm that PTLD is a significant cause of mortality in solid organ trans-
plant recipients: in our study the overall mortality rate was 45% (31/69)
and the exitus mostly represents an early event, occurring within 6
months from diagnosis in 20/31 patients (64%). Nevertheless, timely and
tailored treatment of the disease and its complications warrants long-
lasting complete response with low relapse rate. PTLDs are character-
ized by wide clinico-pathological variability and represent a heteroge-
neous disease: better knowledge of biological parameters (e.g. EBV path-
ogenic role, donor or recipient PTLD origin, immunologic status of
patients) could help to stratify our patients in different risk groups and
could allow more appropriate treatment.
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RISK OF SECOND CANCER IN NON-GASTRIC MARGINAL ZONE B-CELL LYMPHOMA OF
MALT: A POPULATION-BASED STUDY FROM NORTHERN ITALY
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Background. Marginal zone B-cell lymphomas (MZL) of MALT show
a peculiar relationship with the triad autoimmunity-infection-immuno-
suppression. For this reason, these lymphomas have been studied for the
risk of second cancers. Most series reported so far regard patients with
gastric MALToma, while data on nongastric MZL of MALT are lacking.
Aim.To define the risk of second cancer in nongastric MZL of MALT in
a population-based study from Northern Italy. Methods. We studied the
prevalence of second cancers in a series of 157 patients with nongastric
MZL of MALT consecutively diagnosed in two haematological Institu-
tions of the Northern Italy region Lombardia. We compared the occur-
rence of second cancer with respect to the general population by calcu-
lating the standardized incidence ratio (SIR), with the age- and sex-spe-
cific incidence rates of the Cancer Registry of Lombardia as a reference.
Results. A history of 30 additional neoplasms was documented in 29
patients (18%) (18 females and 11 males): 21 previous, 3 concurrent,
and 6 subsequent. The malignancies were: 25 solid tumors, 2 hemato-
logical diseases (1 Hodgkin’s lymphoma and 1 essential thrombo-
cythemia), 3 non-melanoma s situ skin cancers. One patient had two
malignancies (breast cancer and essential thrombocythemia), both pri-
or to the diagnosis of cutaneous lymphoma. The sites of solid cancers
were: 8 breast, 4 endometrium, 4 skin, 3 thyroid, 2 lung, 1 prostate, 1
colon, 1 small intestine, 1 salivary gland, 1 bladder, 1 ovary and 1 stom-
ach. In 4 patients the site of cancer and lymphoma was the same. For
the entire group, the SIR of an additional malignancy was 0.8 (95% CI:
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0.55-1.17, p=0.2). The relative rate of an additional malignancy was 0.7
for males (95% CI: 0.39-1.26, p=0.2) and 0.89 for females (95% CI: 0.55-
1.46, p=0.6). The comparison of risks between males and females was
not significant (SIR ratio 1.28, 95% CI: 0.59-2.76, p=0.5). After exclud-
ing non-melanoma skin cancers, the SIR of a second tumor was 0.75
(95% CI: 0.5-1.12, p=0.2). The relative rate of a second tumor was 0.6
for males (95% CI: 0.31-1.15, p=0.1) and 0.89 for females (95% CI: 0.54-
1.47, p=0.6). The comparison of risks between males and females was
not significant (SIR ratio 1.49, 95% CI: 0.65-3.4, p=0.3). After excluding
all previous malignancies, the SIR of a second cancer was 1.32 (95% CI:
0.69-2.55, p=0.4). All concomitant and subsequent malignancies were
invasive tumors. The relative rate of a second cancer was 1.46 for males
(95% CI: 0.61-3.51, p=0.4) and 1.19 for females (95% CI: 0.44-3.16,
p=0.7). The comparison of risks between males and females was not sig-
nificant (SIR ratio 0.81, 95% CI: 0.22-3.02, p=0.8). Conclusions. These
data demonstrate that patients with nongastric MZL of MALT are not
at increased risk for second cancer compared to the general population
of the same geographical area. However, since nongastric MALT lym-
phoma is a long-lasting disease of advanced age with high risk of relapse,
a careful clinical follow up is always warranted.
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ACHIEVEMENT OF MOLECULAR REMISSION AFTER FIRST LINE TREATMENT PROLONGS
SURVIVAL IN FOLLICULAR LYMPHOMA PATIENTS

V.P. Prochazka,'Z. Kubov4,” T. Papajik,’R. Plachy,”Z. Pikalov4,’
L. Raida,’L. Kucerovd,*K. Indrdk,*S. Rozmanova’

"Teaching Hospital, OLOMOUC, Czech Republic; *Dept. of Hemato-oncolo-
gy, Teaching Hosp., OLOMOUC, Czech Republic; *Dept. of Pathology, Teach-
ing Hosp., OLOMOUC, Czech Republic; *Deprt. of Radiology, Teaching Hosp.,
OLOMOUC, Czech Republic

Backround. However is follicular lymphoma (FL) still considered con-
ventionally incurable disease, prolonged complete remissions were
reported. Results of recent studies suggest, that patients who achieve
complete remission (CR) with PCR bcl-2/IgH negativity (molecular
remission, CRm) have better long term outcome. Aims. To evaluate
whether achieving of molecular remission after first line treatment have
an impact on disease free (DES) and overall (OS) survival in all risk sub-
groups, previously untreated, follicular lymphoma patients. Methods.
104 (pts) with FL were diagnosed and treated in our department during
last 8 years. All of them were examined with a qualitative PCR (bcl-
2/1gH) from bone marrow (BM). Bcl-2/IgH (MBR, mcr or long-distance
PCR) positivity was observed in 55 pts (57 %) at the time of diagnosis.
91% of bcl-2/IgH+ pts had an advanced disease stage (III/IV), BM
involvement was present in 43.5% bcl-2/IgH+ pts. First line treatment
was stratified acording generally used risk factors (FLIPI, GELE B-2-m
level, bulk disease). Patients under 60 (65) y.o. with high risk disease
(FLIPI >3 or additional risk factors) were indicated to stem cell transplan-
tation (SCT). 19 patients underwent autologous and 1 patient allogenic
SCT. 36 patients were treated conventionally (CHOP or fludarabine
based regimens). Rituximab was administred as first line concomitant
chemo-immunotherapy in 21 pts (equally in both groups). PCR (BM
and/or peripheral blood) was reevaluated on the day +100 after SCT or
at the point of restaging and during follow-up every 6 months.

Figure 1. Event free survival: impact of residual disease.



Results. After first line treatment 35/55 (64%) pts achieved CRm, 13
pts (24%) CR+, 9 (16%) PR+ (partial response). After SCT (81.8%) pts
attained CRm (100 % receiving rituximab in the 1stline). Median follow
up is 50 months (mo). 23/55 (41.8%) pts relapsed or progressed (medi-
an PFS 30 mo), 11 pts died - one in CRm due to acute graft versus host
disease, the other due to progression of the disease. At present 32/35
CRm pts are still in CRm, whereas 6/11 pts in CR+ relapsed. Median dis-
ease free survival (DFS) was longer in CRm pts than in CR+ pts (medi-
an EFS 33 mo vs not reached, p 0.0024). Median DFS in patients with or
without autologous stem cell transplantation was not significantly dif-
ferent. Patients in CRm have longer overall survival (64 mo vs not
reached, p 0.05) compared to pts in CR+ and PR. Summary. Molecular
remission after first line treatment have an impact on disease free and
overall survival in all risk subgroups of FL patients. Persistent PCR bcl-
2/1gH positivity is asociated with high risk of relapse and additonal
(maintenance) treatment should be considered.

Supported by the grant of the Ministry of Education of the Czech Republic
(MSM 6198959205)
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CLINICO-BIOLOGICAL CHARACTERISTICS OF PATIENTS WITH DIFFUSE LARGE B CELL
LYMPHOMA AND HEPATITIS C VIRUS INFECTION

H. Ionita,' M. Iordache,' I Ionita,' D. Calamar-Popovici,' M. Ionita,’
D. Oros,' A. Gallamini,? L. Godio,* E Giordano,’ D. Ferrero,* E Salvi,?
C. Paparo,’R. Calvi, M. Grasso,” A. Levis,” A. Gallamini’

"UMF Victor Babes, TIMISOARA, Romania; *Hematology, CUNEQ, Italy;
*Department of Pathology, TORINO, Italy; *Laboratory Department, CHIERI,
Ttaly

Background. The infection with Hepatitis C Virus (HCV) is involved
in the etiology of some subtypes of non Hodgkin’s lymphoma (NHL)
as diffuse large B cell lymphoma (DLBCL). Aims. We tried to analyze the
clinico-biological characteristics of a group of 82 patients with DLBCL
associated with HCV infection. Methods. We did a retrospective analy-
sis of the clinical and biological profile of 82 patients hospitalized in the
Hematology Clinic during 1993-2003. All patients were HIV negative
and they were positive at diagnosis for the HCV antibodies Elisa
method. The statistical analysis was performed with the special pro-

rams EPI INFO 6 and INSTAT. Results. The characteristics of the dif-
%use large cell lymphoma group that we studied were: medium age -
52,2 years; males/females=1/1; extranodal determinations - 48 cases
(68.5%)- primitive extranodal 25 cases (30.5%) and secondary extran-
odal 23 cases (28%); B signs - 66 patients (80,5%); IK < 70 - 40 cases
(48,8%); IPI at diagnosis was 16% low, 24% int.low, 35% int/high and
25% high; Bulky disease - 35 cases (42,7 %); clinical stage I, II/III,
IV=40/41; medullar determination - 14 cases (17,2%); LDH =
672,024+598,128 U/l; ESR = 50,45+37,73 mm/h; Ki67 = 51,90+22,16.
The transformation from a low grade lymphoma in a DLBCL was 10%
and primary mediastinal DLBCLwas 5%. The most important extran-
odal determinations were the stomach, the spleen, the liver, the skin.
The treatment was CHOP or CHOP-like regiments. A small number of
cases received CHOP and Rituximab. 11% of patients with severe liv-
er dysfunction received monochemotherapy or radiotherapy only. In
5% of DLBCL and HCV positive patients the chemotherapy was dis-
continuous because of the hepatic failure. Medium follow-up was 48
month for the survivors and the overall survival at 5 years was 59%,
while failure free survival at 5 years was 34%. Conclusions. It is impor-
tant to recognize the clinical and biological features of DLBCL with
HCV positive patients for bigger groups, which could clarify the con-
nection between HCV infection and aggressive non Hodgkin lym-
phomas. It is also necessary to continue the study in order to evaluate
the differentiate survival of nodal and extranodal types of lymphomas.
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RITUXIMAB IN INDUCTION TREATMENT AND IN HIGH DOSE CHEMOTHERAPY PRIOR TO
AUTOLOGOUS STEM CELL TRANSPLANTATION AS FIRST LINE THERAPY IN STAGE I1I-IV
DIFFUSE LARGE B-CELL LYMPHOMA AT POOR PROGNOSIS

U. Vitolo,' G. Rossi,” M.G. Cabras,” A.M. Liberati A. Chiappella,’
E. Pavone,” E. Angelucci,’ B. Botto,” M. Ceccarelli,* S. Cortelazzo,’
R. Freilone,” E. Pogliani,” D. Rota Scalabrini,” E Salvi,” A. Tucci,” E. Gallo?

'ASO S. Giovanni Battista, TORINO, Italy; *On the behalf of GIMURELL,
Hematology, TURIN, Italy

Background. We investigated efficacy and safety of adding Rituximab
(R) to induction and intensified HDC as part of first line treatment in
pts with aa-IPI at Intermediate-High (IH) or High (H) risk with B-DLCL
at diagnosis, comparing two groups of pts enrolled in two non-random-
ized phase II clinical trials with up-front HDC and ASCT with or with-
out R. Aims and Methods. 118 previously untreated pts <61 years with
B-DLCL, stage III-IV at aa-IPI IH or H risk were treated: 41 pts were
enrolled into HDC trial (control group; August 1991-August 1995) and
77 pts into R-HDC trial (study group; January 2001-December 2004).
Treatment in R-HDC study group consisted in an induction treatment
lasting two months with four courses of R-MegaCEOP chemotherapy
(R 375 mg/m’ dayl, CTX 1200 mg/m’ + EPI 110 mg/m’ + VCR 1.4
mg/m’ day3 and PDN 40 mg/m’ days3-7) every 14 days with G-CSF
support; then two courses of intensified chemoimmunotherapy R-MAD
(Mitoxantrone 8 mg/m’* + ARAC 2000 mg/m* /12h + Dexamethasone
4 mg/m’ /12h for 3 days and R 375 mg/m® day4 and before PBSC har-
vest) followed by ASCT with BEAM as conditioning regimen. Treat-
ment in HDC control group was an induction treatment lasting two
months with MACOPB x 8 weekly infusions followed by the same
intensified and HDC regimens (MAD x 2 courses + BEAM and ASCT).
IF RT was given to areas of previous bulky disease in both trials. Resulss.
Pts characteristics in both trials were comparable with no statistically
significant differences: median age was 45 years (19-60); 51% were at
H risk; 36% had bone marrow (BM) involvement, 80% LDH>normal
and 42% extranodal sites>1. Complete Response at the end of the treat-
ment was: 60 pts (78%) in R-HDC group and 28 (68%) in HDC group
(p=.25). Failures (17 % vs 25%) and toxic deaths (6% vs 7 %) were com-
parable between the two groups (R-HDC vs HDC). Short-term toxici-
ty appeared similar. NO MDS or ANLL or solid tumours were report-
ed in both arms. No differences were observed in neutrophils >500/mm®
and platelets >50000/mm® engraftment; median times in R-HDC vs
HDC were: 9 vs 10 and 15 vs 16 days. Median follow-up was 36 months
in study group and 72 months in control group. Three-year failure-free
survival (FES) and 3-yr overall survival (OS) rates in R-HDC group vs
HDC group were: FES 64% vs 46% (p=.016); OS 80% vs 54% (p=.004).
A better outcome for pts treated with R-HDC was confirmed in both
IPI groups (IH and H risk). A Cox’s model was performed to adjust the
effect of treatment for competing risk factors (age, IPI, BM involvement,
number of extranodal sites). In this multivariate analysis the risk of fail-
ure and death was confirmed as significantly reduced in R-HDC group:
adjusted hazard ratio (R-HDC vs HDC) was 0.56 (95% CI=0.30-1.01,
p=.05) for FFS and 0.42 (95% CI=0.21-0.88, p=.02) for OS. Conclusions.
these results suggest that the addition of Rituximab to induction and
intensified chemotherapy before BEAM and ASCT is effective and safe
in B-DLCL at poor prognosis.
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EFFECTS OF PRE-TRANSPLANTATION TREATMENT WITH RITUXIMAB ON OUTCOMES OF
AUTOLOGOUS STEM-CELL TRANSPLANTATION FOR DIFFUSE LARGE B-CELL LYMPHOMA

P.O. Obrtlikovd, B. Vackové, R. Pytlik, H. Krejcové, P. Klener,
M. Trneny

Chatles University General Hospital, PRAGUE *, Czech Republic

Background. Rituximab (R) in combination with chemotherapy (CHT)
has become standard treatment for patients (pts) with diffuse large B-
cell lymphoma (DLBCL). However, there are limited data concerning
the comparison of the use of R-CHT and CHT alone before high-dose
therapy (HDT) either as a part of induction regimen or as a part of sal-
vage treatment. Aims. We retrospectively analysed the efficacy of R-
CHT versus CHT without R followed by HDT and autologous stem cell
transplantation (ASCT) in patients with DLBCL. Methods. Out of 127 pts
with DLBCL who underwent HDT with ASCT, 59 pts received R as
part of chemotherapy regimen (R-CHT group): 32/59 (54%) received
HDT in 1st CR. 68 pts received CHT without R (CHT group): 14/68
(21%) received HDT in 1st CR (p<0.0001). Patient characteristics were
comparable in both groups with the exception of status at HDT, indi-
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cation to HDT (induction vs salvage therapy) and type of salvage regi-
men. Higher proportion of patients received HDT as a part of induction
therapy in R-CHT 69,5% vs 48,5% in CHT group (p=0.01). The major-
ity of pts in R-CHT group received salvage regimen ICE. Regimens
ESHAP and IVE were mostly used as a salvage therapy in CHT group.
Median follow-up is 2.2 y (range 0.5-4.0) in R-CHT group and 7.3 y
(range 2.1-11.0) in CHT group. Results. At 2 years from the date of trans-
plantation, the estimated overall survival (OS) was 81% in R-CHT
group vs 60% in CHT group (p=0.03) and the event-free survival (EFS)
was 75% vs 56% (p=0.02). The results remain significant while analyz-
ing data for pts transplanted in 1st CR in R-CHT vs CHT group, OS
87% vs 57% (p=0.04), EFS 84% vs 57 % (p=0.04) at 2 years. The differ-
ences were however not significant for pts who underwent HDT for
relapse in R-CHT vs CHT group: OS 69% vs 55% and EFS 53% vs
48% at 2 years. Conclusion. Our analysis suggests that rituximab plays
a significant role in pretransplant therapy in pts with poor risk factors
treated with HDT in 1st CR (EFS, p=0.04, OS, p=0.04). Rituximab seems
to improve the outcome of CR pts, it might be important how is the
CR reached (with or without antibody). The difference is not howev-
er significant for pts treated with HDT in relapse or progression. The
role of rituximab in this subset of pts could be in the improvement of
salvage therapy results in order to increase the number of pts who are
able to undergo HDT and ASCT.
The work has been supported by grant: VZ MSM 0021620808
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COMPARATIVE ANALYSIS OF TREATMENT OUTCOMES WITH CHOP REGIMEN, ETOPOSIDE
PLUS CORTICOSTEROID AND PREDNISOLONE IN ADULT PATIENTS WITH HEMOPHAGO-
CYTIC LYMPHOHISTIOCYTOSIS: BASED ON UNDERLYING DISEASES
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'Pusan National University Hospital, BUSAN, South-Korea; *Chonnam
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al University Hospital, DAEGU, South-Korea; ‘Inje Baek Hospital, BUSAN,
South-Korea

Background. The outcome of CHOP treatment in the case of lym-
phoma-associated hemophagocytic lymphohistiocytosis (LAHLH) and
EBV-associated HLH (EBV-HLH) has rarely been reported. Aims. The
present study analyzed the treatment outcomes for CHOP chemother-
apy as well as etoposide combined with corticosteroid (Eto-CS) and
prednisolone (PRS) in adult patients with EBV-HLH and LAHLH. Meth-
ods. 46 adult patients older than 16 years of age were diagnosed with
HLH. Among these patients, 30 treated with CHOP chemotherapy
(n=18), Eto-CS (n=6), and PRS (n=6) were reviewed retrospectively.
Results. With CHOP chemotherapy, complete remission (CR) was
achieved in 5/18 patients (27.8%), partial remission (PR) in 5/18 (27.8%),
and the overall response rate was 55.6%. With Eto-CS therapy, PR was
achieved in 3/6 patients (50%), however no CR was achieved. With
PRS therapy, CR was achieved in 1/6 patients (16.7%) and PR in 1/6
(16.7%). The median response duration (RD) was not reached and the
3-year estimated RD was 68.57 % for the CHOP chemotherapy, while
the median RD was three weeks for the Eto-CS therapy and one week
for the PRS therapy, with a median follow-up of 132 weeks. The medi-
an duration for the overall survival (OS) was 16 weeks and the 3-year
estimated OS rate 40.63% for the patients treated with CHOP therapy,
yet only four and two weeks for the patients treated with Eto-CS and
PRS, respectively (#=0.0016). Conclusions. CHOP chemotherapy seemed
to be useful in adult patients with LAHLH and EBV-HLH. Additional
treatment including stem cell transplantation may also be needed, espe-
cially for patients with poor prognostic factors.
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PP2500 MRNA, A SPLICE VARIANT OF THE MULTIPLE ANKIRIN REPEAT SINGLE KH
DOMAIN (MASK), IS HIGHLY EXPRESSED IN PLASMA CELLS OF MULTIPLE MYELOMA

A.S.S.D. Duarte, M.M. Ortega, EE Costa, C.S.P Lima, S. T.O. Saad
Hemocentro- State University of Campinas, CANMPINAS, Brazil

Background. The Ankyrin (ANK)-repeat is one of the most common
protein sequence motifs, which leads itself to variation in overall domain
size by simple sequence duplication or deletion. The Mask (Multiple
Ankyrin Repeats Single KH domain) gene, which codifies an ANK-repeat
protein, is located in chromosome 5(q31.3) and it is composed of 39
exons . It generates isoforms by alternative 3’splicing. The first splice
variant (hMask) lacks the 10A exon of the Mask gene, generating a
mRNA containing 34 exons. The other, Mask-BP3AREF, results from
fusion of splice variant hMask, with the two last exons of the gene
Eif4Ebp3 (exons B and C) and an intermediate exon (exon 0), generat-
ing 36 exons. Recently, a new splice variant, denominated PP2500, was
deposited in the data base GeneBank, it presents the first 10 exons,
homologous to Mask mRNA with a poly(A+) signal and it is a new
splice variant of Mask. In Drosophila, MASK protein seems to interact
with members of the Receptor Tyrosine Kinase (RTK) signalling path-
way and loss of this interaction increases programmed cell death,
reduces cell proliferation, inhibits photoreceptor differentiation, affects
RTK dependents processes but does not affect MAPK (Mitogen Activat-
ed Protein Kinase) activation. However, the biological functions of these
proteins in humans remain still unknown. Aim:The aim of this study
was to investigate the expression of Mask splice variants in multiple
myeloma (MM).Methods. Fifteen patients with MM and 3 normal donors
participated in this study. Total RNA was extracted from positively
selected plasma cells in magnetic column, by Macs Microbeads anti-
body anti-CD138 and the percentage of purity of plasma cells varied
from 78.38% to 96.02% (average 87.95%). We used as control, total
RNA from positively selected plasma cells, from a culture of B normal
lymphocytes of bone marrow donors (purity 88.69%). The complemen-
tary DNA (cDNA) was analyzed by Real-time detection of amplification,
performed in an ABI 5700 Sequence Detector System using SybrGreen
PCR Master Mix (qPCR). The b-actin gene was used as endogenous
control of the reaction. Results. The mean expression of the mRNA of the
hMask and Mask-BP3SARF genes were 3 and 4 times increased, respec-
tively, compared with control. The mean expression of the PP2500
mRNA was 14 times increased, compared with control. Quantification
of hMask, Mask-BP ARF and PP2500 mRNA was not influenced by age,
gender, ethnic origin, stage of the disease, B2-microglobulin, serum cre-
atinine and lactate dehydrogenase values (Fisher’s exact test, p>0.05).
Previously we demonstrated that MASK is associated with SHP2, a pro-
tein tyrosine-phosphatase. Conclusions.In MM, SHP2 mediates the anti-
apoptotic effect of Interleukin-6 (Chauhan et al. JBC 275: 27845, 2000).
Interleukin-6 triggers proliferation of MM cells via the MAPK cascade,
which includes SHP2 activation. Thus, the increased expression of Mask
splice variants in plasma cells of MM suggests that their proteins may
be involved in this signaling pathway and provide an insight for novel
treatment approaches in MM.

Supported by FAPESP and CNPq
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A PHASE 11 STUDY OF THALIDOMIDE, DEXAMETHASONE AND PEGYLATED LYPOSOMAL
DOXORUBICIN (THADD) FOR UNTREATED PATIENTS WITH MULTIPLE MYELOMA AGED
OVER 65 YEARS
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Background. No standard therapy have been yet identified for elderly
patients with multiple myeloma (MM) despite two third of cases affect-
ed by this incurable malignancy are older than 65 years. The combina-
tion melphalan-prednisone yelds unsatisfactory results and high-dose
therapy, despite feasible also in elderly patients, can be an unavailable
option because of pre-existing medical comorbidities. Improvements in
the outcome of elderly MM patients have been obtained using thalido-
mide as single agent or in combination with dexamethasone or conven-



tional chemotherapy. Aims. We report the results of a phase II study
including 50 newly diagnosed patients with symptomatic MM older
than 65 years regardless of comorbidities, performance status and renal
function. Methods. All patients received thalidomide 100 mg/day conti-
nously, pegylated liposomal doxorubicin 40 mg/m’ on day 1 every 28
days, dexamethasone 40 mg on days 1-4 and 9-12 (ThaDD). They also
were given warfarin 1.25 mg/day as antithrombotic prophylaxis and
ciprofloxacin 250 mg twice daily after a high incidence of infections was
recognized. Median age was 71.5 years (range 65-78) and 64% were
older than 70 years. Thirty-nine patients (78%) had clinical stage III, 37
(74%) 1SS°2 and 7 patients (14%) a serum creatinine level > 2 mg/dL.
Moreover, unfavourable cytogenetics were detected in 33% of patients
with a valuable test. Results. According to EBMT criteria, 17 (34%)
patients achieved CR, 7 (14%) nCR, 5 (10%) VGPR, 15 (30%) PR and 5
(10%) MR resulting an ORR of 98%. Seven patients (14%) underwent
autologous stem cell transplantation. Median PES, EFS and OS were not
reached whereas PES, EFS and OS projected at 3 years were 60%, 57 %
and 74%, respectively. Patients achieving * VGPR had a significantly bet-
ter PES, EFS and OS than patients who did not. The compliance to treat-
ment was high and only two patients refused to continue therapy
because of the occurrence of pulmonary embolism and septic shock.
Grade 3-4 neutropenia occurred in 6 (12%) patients. Infectious compli-
cations occurred in 25% of patients before antibiotic prophylaxis was
given whereas they developed in 7% after ciprofloxacin has been added
to the protocol. Grade 3-4 nonhematological side effects were mainly
attributable to thalidomide and consisted of constipation (4%), fatigue
(6%) and tremors (4%). Regarding toxicity due to pegylated liposomal
doxorubicin, 2 patients experienced grade 3-4 mucositis and one grade
3 palmar-plantar erythrodysesthesia. Venous thromboembolic events
occurred in 7 patients (14%) but only one patient experienced pulmonary
embolism. Conclusions. Our study demonstrates that the combination
low-dose thalidomide, pegylated liposomal doxorubicin and high-dose
dexamethasone is very effective in the treatment of elderly patients with
MM since it induces an ORR and particularly a CR rate higher than those
reported with all other thalidomide-based regimens. It results well tol-
erated also by oldest fragile patients and thrombotic as well as infectious
complications can be prevented by adequate prophylaxis.

0221

MONOKINE-INDUCED BY INTERFERON-y SERUM LEVELS ARE A MARKER OF DISEASE
LOAD AND CORRELATE WITH PROGNOSIS IN MULTIPLE MYELOMA

M. Schreder,' G. Koch,'D. Heintel,' K. Strasser-Weippl,' U. Jager,’
H. Ludwig,'N. Zojer!

'Wilhelminenspital, VIENNA, Austria; *Medical University Vienna, VIENNA,
Austria

Background. Monokine-induced by interferon-y (MIG) is a chemokine
known to be produced by monocytes and macrophages in response to
interferon-y, and acts as a chemoattractant to T-lymphocytes and other
inflammatory cells. Besides its role in the host immune response to infec-
tions and neoplastic disease, MIG has also been implicated as chemokine
acting in an autocrine loop to stimulate tumor cells through its receptor
CXCR3. Myeloma cells are known to express CXCR3 (Pellegrino et al.,
2004), however it is unclear if MIG is of biological significance in myelo-
ma in vivo. Aims. We have shown recently that multiple myeloma onco-
gene 1 (MUM1) expression in myeloma cells correlates with prognosis
in this disease (Heintel et al., 2005), and MUM1 is known to upregulate
MIG gene expression in B cell malignancies (Uranishi ez al., 2005). This
led us to evaluate the potential prognostic significance of MIG serum lev-
els in a series of myeloma patients. Methods. MIG serum levels were
determined by a commercially available ELISA (R&D Systems) in a series
of 54 newly diagnosed myeloma patients. Serum from 8 healthy volun-
teers, 4 patients with osteoporosis, and 4 patients with chronic obstruc-
tive pulmonary disease (COPD) were used as controls. Results. Median
MIG serum level was 38.3 pg/ml in healthy volunteers, range 22.7-52.79
pg/mL. In patients with osteoporosis and COPD the levels were higher
(median 138.0, range 47.2-202.3 pg/mL; and median 84.9, range 25.32-
200.2 pg/mL, respectively). In 54 newly diagnosed myeloma patients
the median MIG level was 219.8, range 27.6-1966.0 pg/mL. When
myeloma patients were stratified according to a MIG level < 200 and
MIG > 200, a highly significant survival difference for the 2 cohorts was
observed. While median survival was 58.2 months for patients with
MIG < 200, patients with high MIG serum levels (> 200) had a survival
of only 17.0 months (p=0.00409; see Figure). Serum-MIG levels correlat-
ed with markers of disease burden, including B2-microglobulin levels
and extent of bone marrow plasma cell infiltration. MIG showed a neg-
ative correlation with hemoglobin and albumin levels. Interestingly, no
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correlation was found with C-reactive protein levels, indicating that
MIG is not associated with an inflammatory response in myeloma. Pre-
liminary experiments show that MIG mRNA is expressed in 1 out of 4
myeloma cell lines, with upregulation of expression seen after stimula-
tion with interferon-yin the positive line, but not in those without base-
line MIG expression. Summary/Conclusions. MIG serum levels correlate
with markers of disease burden in myeloma and high MIG levels are
associated with a poor outcome in this disease.
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VAD-DOXIL VS.VAD-DOXIL PLUS THALIDOMIDE AS INITIAL TREATMENT IN MYELOMA
PATIENTS: INTERIM ANALYSIS OF A MULTICENTER RANDOMIZED TRIAL OF THE GREEK
MYELOMA STUDY GROUP
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Hospital, PATRAS, Greece; "Errikos Dynan General Hospital, ATHENS,
Greece

Background. VAD-doxil and VAD-doxil plus thalidomide have already
been separately evaluated, as initial cytoreductive treatment in multiple
myeloma, in two previous clinical trials of our study group. Both regi-
mens proved effective yielding overall (complete and partial) response
rates of 61.3% and 74 % respectively, while toxicity remained acceptable
in both studies. Aims. To compare the efficacy and toxicity of these two
regimens in the context of a multicenter randomized clinical trial. Results
of an interim analysis are presently reported. Methods. Patients random-
ized in arm A received vincristine 2 mg IV, liposomal doxorubicin 40
mg/m’ IV in a single dose on day 1, and dexamethasone 40 mg PO dai-
ly tor 4 days. The regimen was repeated every 4 weeks. Dexamethasone
was also administered on days 15-18 of the first cycle. Patients random-
ized in arm B received additionally thalidomide 200 mg PO daily at bed-
time. Response to treatment was the primary objective of the study and
was evaluated after the completion of 4 cycles. Subsequently, patients
were allowed to proceed to high dose chemotherapy or to receive two
additional cycles of the same regimen. Response and toxicity were eval-
uated according to EBMT and NCI criteria respectively. Patients’ char-
acteristics, response and toxicity rates were compared using two-inde-
pendent- samples tests and x2 tests. Results. Between June 2002 and
December 2005, 230 patients entered the study, 115 randomized in each
arm. To date, 198 patients are evaluable for toxicity and 160, 80 in each
arm, for efficacy. The two treatment groups were well-balanced regard-
ing the usual prognostic characteristics. On an intention- to- treat basis,
overall response rate was 66.3% and 81.3% in arms A and B respective-
ly (»=0.048). Neutropenia, thrombocytopenia, infections, mucositis, pal-
mar-plantar erythrodysesthesia, deep venous thrombosis and early mor-
tality were not significantly different (»>0.05) between arms A and B
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(183% vs. 15%, 8.5% vs. 10%, 7.5% vs. 5%, 5% vs. 4%, 6.3% vs. 5%,
3.8% vs. 9.5% and 6.3% vs. 5% respectively). Constipation, peripher-
al neuropathy, dizziness/somnolence, skin rash and edema were signif-
icantly higher (#<0.05) in arm B compared to arm A (57 % vs. 10%, 46%
vs. 13.8%, 54% vs. 0%, 18% vs. 0%, 10% vs. 2% respectively). Conclu-
sions. VAD-doxil plus thalidomide compared to VAD-doxil alone, yields
higher response rates in previously untreated myeloma patients. Nev-
ertheless, the increased toxicity associated with the addition of thalido-
mide to VAD-doxil, should be counterbalanced against the increased
response rate.

0223

THE COMBINATION OF BORTEZOMIB, MELPHALAN, DEXAMETHASONE AND INTERMIT-
TENT THALIDOMIDE (VMDT) IS AN EFFECTIVE REGIMEN FOR RELAPSED/REFRACTORY
MYELOMA AND REDUCES SERUM LEVELS OF RANKL, MIP-1 A AND ANGIOGENIC
CYTOKINES

E. Terpos,' A. Anagnostopoulos,” E. Kastritis,” D. Christoulas,' A.
Zomas,® C. Poziopoulos,'N. Anagnostopoulos,® K. Tsionos,' M.A.
Dimopoulos®

251 General Airforce Hospital, ATHENS, Greece; *University of Athens School
of Medicine, ATHENS, Greece; °G. Gennimatas General Hospital, ATHENS,
Greece; *General Army Hospital, ATHENS, Greece

Background. Interactions between myeloma (MM) cells and marrow
microenvironment are crucial for myeloma growth and resistance to
anti-myeloma therapy. Bortezomib (VELCADE®; V) and thalidomide
(T) have proven anti-MM effect and exert their action partly through per-
turbation of the MM microenvironment. Furthermore, bortezomib
enhances the cytotoxic potential of other agents, such as melphalan (M),
and dexamethasone (D) in resistant cell lines. Aims. We hypothesize that
combining VT (to target both MM cells and microenvironment) with
M/D may help overcome resistance and increase clinical efficacy of
these agents in relapsed/refractory disease. The aim of this phase II
study was to determine the efficacy and safety of the VMDT regimen
and its effect on angiogenesis and bone remodeling in relapsed/refrac-
tory MM. Methods. Bortezomib (1.0 mg/m’) was given iv, on days 1, 4,
8, and 11 of a 28-day cycle; oral melphalan (0.15 mg/kg) was adminis-
tered on days 1-4, while thalidomide (100 mg/day) and dexamethasone
(12 mg/m’®) were given on days 1-4 and 17-20 every 4 weeks, for 4 cycles.
Responders and patients with SD continued for up to 8 cycles. Effect of
VMDT on angiogenesis was evaluated by measuring the serum levels
of angiogenic cytokines, such as VEGE angiogenin, angiopoietin-2, and
basic fibroblast growth factor (bFGF) at baseline and after 4th and 8th
cycle. Bone remodeling was studied by the measurement of a series of
serum indices: i) osteoclast stimulators [SRANKL, osteoprotegerin
(OPQG), osteopontin, macrophage inflammatory protein-1 o, (MIP-107)],
ii) bone resorption markers (CTX, TRACP-5b), and iii) bone formation
markers [bone-specific alkaline phosphatase (bALP), osteocalcin (OC),
CICP]. Forty-four pre-treated patients have been enrolled in this ongo-
ing study including 25 patients treated during refractory relapse. Medi-
an time from 1st treatment to VMDT was 38 months. The median num-
ber of previous treatment was 2 (range: 1-6), including melphalan (47 %
of patients), thalidomide (56%), dexamethasone (100%), bortezomib
(9%) and ASCT (32%). Results. Among 41 patients evaluable for
response so far, 27 (65%) achieved an objective response (CR 9% and
PR 56%). Furthermore, 5 patients (12%) achieved a MR and 5 SD. Medi-
an time to response was 36 days. Adverse events included fatigue (52 %),
thrombocytopenia (20% grade 3/4), neutropenia (8% grade 3/4), anemia
(7% grade 3), neuropathy (47 % grade 1/2, and 6% grade 3), infections
(47 %, including 4 HZV cases), and hyponatremia (18%). No patient
experienced DVT, while 2 patients died due to sepsis and one due to
necrotizing fasciitis. At baseline, MM patients had increased serum lev-
els of sSRANKL, sSRANKL/OPG ratio, MIP-10, CTX, VEGE, angiogenin,
angiopoietin-2, and bFGF (p<0.01) compared with controls (21 healthy,
age- and gender-matched, individuals), while serum levels of bALP, and
OC were reduced (p<0.0001). Our preliminary analysis has shown that
sRANKL, sRANKL/OPG ratio, MIP-1a, CTX, and all angiogenic
cytokines’ levels reduced after 4 (p<0.001) and 8 cycles of treatment
(¢<0.01) in all patients. Responders tended to have a higher reduction of
both serum sSRANKL and MIP-1o. compared with non-responders. Con-
clusions. VMDT provided encouraging evidence of antitumor activity in
relapsed/refractory MM, with manageable toxicities and alterations in
cytokines conducting interactions between myeloma and stromal cells.
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BORTEZOMIB DEMONSTRATES SUPERIOR SURVIVAL COMPARED WITH HIGH-DOSE
DEXAMETHASONE AND HIGHER RESPONSE RATES AFTER EXTENDED FOLLOW-UP IN THE
APEXTRIAL IN RELAPSED MULTIPLE MYELOMA

P. Richardson,' P. Sonneveld,” M. Schuster,” D. Irwin,*E. Stadtmauer,’
T. Facon,®].L. Harousseau,’ D. Ben-Yehuda,®S. Lonial’,

H. Goldschmidt,”D. Reece," J. san Miguel,””]. Blade,®M. Boccadoro,"
J. Cavenagh,”K. Anderson'
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Hospital, NANTE, France; *Hadassah University Hospital, JERUSALEM,
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"“Hospital University of Salamanca, SALANMANCA, Spain; *University of
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Background. In the open-label, international, multicenter phase 3 APEX
trial, 669 patients with relapsed multiple myeloma (MM) following 1-3
prior therapies were randomized to receive bortezomib (VELCADE ) or
dexamethasone (Dex). Patients with progressive disease on Dex were eli-
gible to cross over to bortezomib. Patients receiving bortezomib achieved
significant improvement in survival, time to progression (TTP), and
response rate (CR + PR, EBMT criteria). Consequently, the Dex arm was
halted early and all patients receiving Dex were allowed to cross over to
bortezomib. Aims. To update survival data for both the bortezomib and
Dex arms of the APEX trial, and to update efficacy data for the borte-
zomib arm. Methods. Updated overall and 1-year survival rates were ana-
lyzed for both arms based on median follow-up of 22 months in surviv-
ing patients and deaths in 44% of patients. Updated response rate, time
to response (TTR), duration of response (DOR), and TTP were analyzed
for the bortezomib arm with extended follow-up of approximately 14
months compared with the initial analysis. Timing of best response to
bortezomib was analyzed in terms of EBMT criteria and M-protein
reduction, and DOR was analyzed according to best M-protein reduction.
Matched-pairs analyses were performed to compare survival and
response rate in patients receiving bortezomib earlier (bortezomib arm)
or later (Dex arm patients who crossed over to bortezomib arm). Resuls.
Patients received a median of 6 cycles of bortezomib. Median survival
was 29.8 months vs 23.7 months (»=0.0272), and 1-year survival rate
was 80% vs 67 % (p=0.0002), for bortezomib vs Dex, despite >62% of
Dex patients crossing over to bortezomib. With extended follow-up,
overall response rate by EBMT criteria with bortezomib improved from
38% in the initial analysis to 43%, and CR improved from 6% to 9%,
with 56% of responders experiencing an improved response after cycle
2, and 54% of responders achieving first response after cycle 2. The pro-
portion of patients achieving maximum M-protein reduction continues
to increase over the entire course of study-specified treatment (up to 8
cycles). Median TTP (6.2 months), TTR (1.4 months), and DOR (7.8
months) with bortezomib were unchanged compared with initial analy-
sis. Median DOR was 11.5 months in patients with 100% M-protein
reduction, and 7.6 months in patients with 250% but <100% M-protein
reduction. Overall response rate and median survival in patients receiv-
ing bortezomib earlier vs later were: 44% vs 34%, and not reached vs
16.4 months, respectively (Table). Conclusions. After extended follow-up,
significantly longer survival with bortezomib compared with Dex was
confirmed, despite substantial crossover from Dex to bortezomib.
Response rates are higher, with many patients achieving best responses
after longer duration of therapy. Patients achieving 100% M-protein
reduction tended to have a longer DOR. Additionally, patients receiving
bortezomib earlier appear to have a higher response rate and longer sur-
vival.

Bortezomib earlier Bortezomib later
(n=102) (n=102)
Response rate,% 44 34
CR 9 7
PR 35 27
near CR 6 10
Median survival, momths Not reached* 16.4*

*Hazard ratio = 0.75; p= 0.1722
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SIMPLE, BUT SIGNIFICANT FACTORS FOR SURVIVAL AFTER AUTOLOGOUS TRANSPLANTA-
TION IN 181 MULTIPLE MYELOMA PATIENTS: A SINGLE CENTRE EXPERIENCE

M. Krejci, R. Hajek, A. Svobodnik, A. Krivanova, Z. Adam, L. Pour,
J. Vorlicek

Faculty Hospital Brno, BRNO, Czech Republic

Background. Autologous stem cell transplantation (ASCT) has an estab-
lished role in the treatment of symptomatic multiple myeloma (MM).
Reliable and simple staging of MM is important for accurate prognostic
evaluation and for the comparison of data from different clinical trials.
Attempts to improve the widely accepted Durie-Salmon (DS) staging
system have led to the development of numerous new prognostic sys-
tems, that have not been universally accepted. Recently new Internation-
al Staging System (ISS) was presented. It has shown promise in patients
(pts) treated by conventional as well as high-dose chemotherapy and is
based on a simple combination of serum B2microglobulin (B2M) and
albumin (alb) values (stage 1 = B2M under 3.5 mg/L and alb above 3.5
g/dL; stage 2 =B2M under 8.5 mg/L and alb under 3.5 g/dL, or B2M from
3.5 mg/L to 5.5 mg/L; stage 3 = B2M above 5.5 mg/L). Aims. The aim of
our analysis was to evaluate the impact of selected clinically significant
parameters for the survival of MM pts after ASCT including both ISS and
DS systems in our set of pts. Methods. We have retrospectively evaluat-
ed 181 pts with MM undergoing autologous transplant (ASCT) in our
centre between 1995-2004, median follow up from ASCT is 59 months,
range 8-107 months. All pts had the same pretransplant therapy and
were transplanted to one year after diagnosis. Results. Following ASCT,
52 pts (29%) were in complete remission (CR) and 113 pts (62 %) in par-
tial remission (PR). The median progression-free (PES) and overall (OS)
survival from transplant were 26.7 and 72.6 months, respectively. Sev-
enteen pts (9%) are in CR and disease free over 5 years after ASCT
(median follow up of this subgroup is 87 months, range 63-112). Differ-
ences in survival among pts with clinical stages according to DS system
were not statistically significant (v=0.214). Patients with clinical stages
according to ISS were significant differences in survival (p under 0.001):
stage I (71 pts) ‘ median was not yet reached, stage II (70 pts) - median
72 months, stage III (25 pts) median 26.0 months. Significant prognos-
tic parameters for poor survival were: age at transplant over 60 years (p
under 0.001), IgA typ of monoclonal immunoglobulin (p=0.036), renal
impairment with serum creatinine at diagnosis over 2 mg/dL (¢=0.007),
no achievement of CR after ASCT (p under 0.001). The status of disease
before ASCT and type of maintenance therapy after transplant (alone
interferon (IEN), IEN + dexamethasone, 4 cycles of chemotherapy CED
and after it IFN) did not significantly affect OS after ASCT. Conclusion.
In our group of patients the survival after ASCT correlated with the
stage according to ISS, age, clinical response after transplant, type of
paraprotein and renal impairment at diagnosis. The most significant
parameters for better survival of MM pts after transplant are: age under
60 years at transplant, no ISS stage III at diagnosis and achievement of
CR after transplantation.
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IDENTIFICATION OF NOVEL GENE EXPRESSION SUBGROUPS IN MULTIPLE MYELOMA
USING UNSUPERVISED CLUSTER ANALYSIS

E. Kamst, P. Sonneveld
ErasmusMC, ROTTERDAM, Netherlands

Background. Accumulation of malignant plasma cells in the bone mar-
row is a hematological malignancy referred to as multiple myeloma
(MM). Heterogeneity in clinical presentation and molecular markers
strongly suggest that MM is a conglomerate of diseases with different
molecular mechanisms. This is the most likely explanation for hetero-
geneous response of myeloma patients to therapeutic approaches such
as high-dose therapy, conventional chemotherapy or the new agents
bortezomib and thalidomide/Imids. Future development of effective
therapies and specific strategies to overcome therapy-resistance will only
be possible if we are able to recognize and understand the biological
subtypes of myeloma. Therefore, there is a continuous need to improve
the molecular classification of MM. Aims. Our hypothesis is that unsu-
pervised cluster analysis of gene expression profiles will provide an
improved molecular classification of myeloma patients compared to
cytogenetics alone. The aim of this study is to test this hypothesis. Meth-
ods. Expression data of 173 newly diagnosed, untreated myeloma
patients previously reported by Tian et al. (NEJM 2003,349:2483-2494)
were downloaded from the Gene Expression Omnibus
(www.ncbi.nlm.nih.gov/geo), accession number GDS531. The dataset
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contains expression data that were obtained using Affymetrix U95Av2
arrays and were normalized using the method of global scaling, provid-
ed in the Affymetrix MASS5.0 software. Unsupervised hierarchical clus-
ter analysis was performed with complete linkage and Euclidean dis-
tance as similarity metric, using the Omniviz package. Supervised analy-
ses were performed with the use of SAM software. Cluster-specific gene
lists obtained using the SAM method were imported in EASE v2.0. Based
on available annotations in Gene Ontology and the GenMAPP database
we determined which pathways or processes were statistically over-
represented in the cluster-specific gene lists. Correction for multiple test-
ing was performed using the Benjamini-Hochberg method in EASE v2.0.
Results. Unsupervised cluster analysis defined ten clusters based on over-
all correlation. Clusters displayed unique, non-overlapping gene expres-
sion signatures. Six of these clusters have not been described before.
Three clusters corresponded to recurrent 1432 translocations: t(4;14),
t(11;14) and t(14;16)/t(14;20). One cluster appears to represent polyclon-
al plasma cell preparations. One of the novel clusters displayed specific
expression of WNT10B, BIK and CST6 combined with STAT1 downreg-
ulation. A novel subgroup of t(11;14) patients was identified as a partic-
ularly distinct cluster lacking expression of TNFRSE7/CD27 and specif-
ically expressing RBP1 and RAB33A. Samples from patients lacking
myeloma-related bone lesions mainly grouped together in only three
clusters. FRZB downregulation was specifically associated with these
three clusters. Analysis of cluster specific gene signatures identified
expression of WNT10B, bone morphogenetic protein 4, and osteopon-
tin as specific events in subgroups with low bone-disease frequencies.
Summary/Conclusion. Using gene expression profiling we have identified
a novel subgroup of t(11;14) myeloma patients and a new genetic clus-
ter in which only 37 % of the patients were diagnosed with bone disease.
The unsupervised nature of our analysis has proven a powerful method
for the classification of MM patients, showing improved discriminating

capacity.
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EFFICACY OF SINGLE-AGENT BORTEZOMIB VERSUS THALIDOMIDE IN PATIENTS WITH
RELAPSED OR REFRACTORY MULTIPLE MYELOMA: A SYSTEMATIC REVIEW

M. Prince,' M. Adena,’ D. Kingsford Smith,® J. Hertel’

'Peter MacCallum Cancer Centre, MELBOURNE, Australia; *Covance Pty
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Aim.To perform a systematic review of the efficacy of monotherapy
with bortezomib versus thalidomide in patients with relapsed or refrac-
tory multiple myeloma. Methods. Scientific literature published in Eng-
lish from 1966 to June 2005 (MEDLINE, EMBASE, Cochrane library),
publication reference lists, Janssen-Cilag Pty Ltd data-on-file, and
abstracts from recent multiple myeloma conferences were reviewed.
Prospective studies containing at least a single arm of either treatment
group with n 230 and using continuing or variable thalidomide dosing
were included. Studies adding dexamethasone for non-responders were
excluded. Outcomes were analysed on an intent-to-treat basis. Statisti-
cal pooling was performed where possible for the primary outcome of
response rate, defined by a serum M-protein reduction 250% (A) and by
strict (e.g. European Bone Marrow Transplant, EBMT) criteria (B), and
for the secondary outcomes of overall survival and progression-free sur-
vival. Results. One bortezomib (n=333, APEX, NEJM 2005, 352; 2487-98)
and 15 thalidomide (n=1007) studies were included. Patient baseline
characteristics including age, gender, IgG:IgA, disease duration and -2
microglobulin (B2M) were well matched, except that 48% of bortezomib
patients had received prior thalidomide. On an intent-to-treat basis, the
overall estimate for response rate (A) was 53% for patients receiving
bortezomib versus 32% for thalidomide (p<0.001, n=10 studies). For
response rate (B) the estimate was 36% for patients receiving borte-
zomib versus 22% for thalidomide (p<0.001, n=4 studies). One-year
overall survival was 80% for patients receiving bortezomib versus 63%
for thalidomide (p<0.001, n=6 studies). Due to differences in disease
monitoring and definitions of progression, it was not possible to com-
pare results for progression-free survival. Conclusion. Bortezomib was
associated with a significantly higher response rate and a greater propor-
tion of patients achieving one-year overall survival than thalidomide in
patients with relapsed or refractory multiple myeloma, despite 48% of
bortezomib treated patients having received prior thalidomide.
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BORTEZOMIB IN RELAPSED MULTIPLE MYELOMA: RESPONSE RATES AND DURATION OF
RESPONSE ARE INDEPENDENT OF CHROMOSOME 13Q

J. Drach,'E. Kiienburg,*V. Sagaster,' N. Zojer,*]. Ackermann,’
H. Kaufmann,'V. Odelga,' C. Zielinski,' R. Wieser,' H. Ludwig’

'Medical University Vienna, VIENNA, Austtia; *Wilhelminenspital, VIENNA,
Austria

Background. Presence of a chromosome 13g-deletion confers a poor
prognosis to patients (pts) with multiple myeloma (MM), even in the
context of intensive treatment programs and thalidomide. Bortezomib
is the first compound of a new class of agents the proteasome inhibitors
showing activitiy in relapsed and chemotherapy-refractory MM. Results
of SUMMIT and APEX trials suggested that bortezomib is active in MM
with previously recognized unfavorable prognostic factors. Aims. To
study the activity of bortezomib in relapsed MM and potential associ-
ations with prognostic factors (standard clinical parameters and chromo-
somal aberrations: deletion of chromosome 13q14 [del(13q14)], 14q-
translocations [t(14g32)], gain of 1q21). Patients and Methods. We evalu-
ated 51 consecutive pts with relapsed/refractory MM (median number
of prior therapies: 3; 92% had high-dose, pulsed dexamethasone, 71%
thalidomide, 43% high-dose therapy; median time from first line ther-
apy to bortezomib, 4.8 years). Treatment consisted of single agent borte-
zomib according to the standard regimen (1.3 mg/m’ ondays 1, 4, 8, 11;
q21 days). Chromosomal abnormalities were determined by means of
interphase FISH. Results. Similar response rates to bortezomib were
observed in pts with del(13q14) (13 of 26 pts = 50%) and with normal
chromosome 13q (15 of 25 pts = 60%) (p=0.34). Of note, rates of
CR/nearCR were also not different between the two patient popula-
tions (23% vs. 16%). Moreover, median duration of response was 10.4
months in pts with del(13q14) compared with 9.3 months in pts with
normal 13g-status (p=0.29). Only those pts with del(13q14) who did
not show a response to bortezomib experienced a rapidly progressive
clinical course leading to overall shortened survival. For an improved
identification of such pts, additional parameters were tested. In a sub-
set of pts, analyses for gain of 1q21 (CKS1B gene) were performed.
Among 10 pts with simultaneous del(13q14) and gain of 1q21, 8 failed
to respond to bortezomib, and their median survival was only 3.3
months. We also observed that pts with low serum levels of albumin had
a poor outcome after bortezomib. Thus, pts not benefiting from single-
agent bortezomib were characterized by the combined presence of a
del(13q14) and low serum albumin (median survival 5.3 months). -2-
microglobulin, however, was not important for treatment outcome after
bortezomib. Finally, 3 pts were found to have a t(4;14)(p16;q32) in addi-
tion to a del(13q14), and all of them had a > 50% reduction of their
paraprotein after bortezomib. Conclusion. Our results indicate that borte-
zomib has good clinical activity in MM patients with high-risk cytoge-
netic features. The simultaneous occurrence of a del(13q14) with gain
of 121 and/or low serum albumin allows for the identification of pts
not benefiting from single-agent bortezomib. It is suggested to evaluate
bortezomib combinations in such pts.
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INTEGRATIVE GENOMIC ANALYSIS OF MULTIPLE MYELOMA PATIENTS WITH 13Q DELE-
TION SUGGESTS A ROLE OF CHROMOSOMAL ABERRATIONS IN THE TRANSCRIPTIONAL
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Background. The chromosome 13 deletion [del(13)] represents one of
the most frequent chromosomal alterations in multiple myeloma (MM),
characterizing almost 50% of the patients. Several groups have report-
ed an unfavorable prognostic role for del(18) in MM although, accord-
ing to some authors, the prognostic value of del(13) should not be con-
sidered per se but has to be related to the ploidy or to the main chromo-
somal translocations involving 14q32 locus. Aims. To better characterize
the biology of del(13), the purpose of the present study was to provide
a comprehensive analysis of the transcriptional profiles and the molec-
ular features associated with del(13) on MM patients. Methods. The tran-
scriptional profiles of 90 MM newly diagnosed MM patients have been
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generated from highly purified plasma cells by means of high-density
oligonucleotide arrays (Affymetrix GeneChip U133A) and subsequent-
ly analysed using unsupervised and supervised approaches (two-dimen-
sional hierarchical clustering and SAM, respectively). Chromosomal
regions with modulation of the gene expression signals have been iden-
tified using a non-parametric model-free statistical method (LAF, local-
ly adaptive statistical procedure). The aneuploidy status was evaluated
by fluorescence in situ hybridization (FISH) analyses using a Trisomy
Index recently proposed (Wuilleme S. et al,, Leukemia, 2004). Genome
wide profiling data for 10 MM samples have been generated on high-
density SNP arrays (Affymetrix GeneChip Human Mapping 10k Xba
142 2.0 arrays) and analysed to investigate copy number alterations.
Results. The differential expression of 87 transcripts (specific for 67
genes), all of them downregulated in del(13)+ group, distinguished
del(13)+ from del(13)- MM cases; forty-four genes were localized along
the whole chromosome 13, 7 on chromosome 11 and 4 on chromo-
some 19. The majority of the identified genes resulted involved in trans-
lational pathways. In addition, we identified the presence of the puta-
tive tumor suppressor gene RFP2, mapping at 13q14.3 within the min-
imally deletion region. An integrative genomic approach, based on the
regional analysis of gene expression data, allowed detecting novel chro-
mosomal regions whose modulation in global expression levels could
differentiate the del(13)+ patients. In particular, we identified the upreg-
ulation of the 1q42 region and the downregulation of the 19p region and
of almost the entire chromosome 11. To better clarify these findings, we
investigated the specific chromosome regions by FISH, showing a strong
relationship between del(13)+ and either the presence of 1q21-1q42
amplifications (p=6x10~) or the absence of chromosome 11 trisomy
(p=5x10"). Finally, the genome wide profiling of 10 MM patients includ-
ed in our study confirmed the patterns observed by FISH. Conclusions.
By combining integrative genomic approaches and FISH analyses, we
evidenced that the presence of the chromosome 13 deletion in MM is
specifically associated with distinct types of chromosomal aberrations,
which may be responsible for the transcriptional differences between
del(18)+ and del(13)- patients.
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COMBINATION THERAPY (MAC) IN PATIENTS WITH RELAPSED /REFRACTORY MULTIPLE
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Medical Group, FRESNO, CALIFORNIA, USA; “Mt. Sinai Comprehensive
Cancer Center, MIAMI BEACH, FLORIDA, USA; ""Cancer Care Associates,
TORRANCE, CALIFORNIA, USA; “Palo Verde Hematology/Oncology Cen-
ter, GLENDALE, ARIZONA, USA; “Fountain Valley, FOUNTAIN VALLEY,
CALIFORNIA, USA; “Comprehensive Blood & Cancer Centet, BAKERS-
FIELD, CALIFORNIA, USA

Background. Multiple myeloma (MM) is an incurable B-cell malignan-
cy, and nearly all patients develop resistant disease. Most patients devel-
op renal insufficiency, which is associated with a poor survival. Thus, it
is imperative to explore new therapeutic options that can improve their
renal function and prognosis. Arsenic trioxide (ATO) is an active anti-
MM agent. In preclinical MM studies, the addition of ATO to the cyto-
toxic agent melphalan overcomes resistance to this alkylating agent.
Moreover, ascorbic acid (AA) enhances the cytotoxic effects of ATO.
Importantly, a small pilot clinical study of melphalan, ATO, and AA
(MAC) therapy for relapsed and refractory MM patients has shown that
this combination is well tolerated, with significant durable responses as
well as improved renal function for the patients with baseline azotemia.
Aims. The primary objectives were to determine response rate, time to
progression, and safety and tolerability of MAC therapy in a larger mul-
ticenter trial. The secondary objectives were to analyze time to response,
progression-free survival, overall survival, and the effects of MAC ther-
apy on renal function. Methods. Patients with relapsed or refractory MM



received melphalan (0.1 mg/kg PO), ATO (0.25 mg/kg IV), and AA (1 g
IV) on days 1-4 of week 1, ATO and AA twice weekly on weeks 2-5, and
rest during week 6 of cycle 1; melphalan on days 1-4 and ATO and AA
twice weekly on weeks 1-5, and rest during week 6 of cycles 2-6. Results.
Patients (N = 65) had failed a median of 4 (range, 1-8) prior therapies,
including melphalan, bortezomib, thalidomide/lenalidomide, glucocor-
ticosteroids, and peripheral stem cell transplantation. Objective respons-
es were observed in 31 (48%) patients, including 2 complete (CR), 15 par-
tial (PR), and 14 minor responses (MR). The median time to progres-
sion, time to response, and overall survival were 7 months (0-25+
months), 2 months (2-6 months), and 19 months (2-27+ months), respec-
tively. Notably, of the 23 patients who had elevated baseline serum cre-
atinine (SCr) levels, 17 (73%) showed improvement in renal function.
Grade 3 or 4 anemia and/or neutropenia occurred in 3 patients and in 1
patient, respectively. Common grade 3 or 4 nonhematologic adverse
events were fever/chills (15%), pain (8%), and fatigue (6%). Two
patients had single occurrences of prolonged QTc interval (498 and 502
msec) resulting in a brief delay in ATO administration, but continued
ATO dosing was not accompanied by any further episodes of QTc pro-
longation. One patient developed unstable bradycardia without a pro-
longed QTc following the first ATO infusion and was removed from
the study. Conclusions. The MAC combination regimen was an effective
treatment for patients with relapsed or refractory MM, producing objec-
tive responses in half of the patients in this heavily pretreated group.
Patients with renal insufficiency at baseline showed improvements in
renal function with MAC therapy. The MAC regimen was well tolerat-
ed, with relatively few grade 3 or 4 hematologic adverse events or car-
diac events. These results show that the MAC combination regimen is
an effective and well-tolerated new therapeutic option for patients with

relapsed or refractory MM.

0231

INSULIN-LIKE GROWTH FACTOR 1 (IGF-1) IS OVEREXPRESSED IN MULTIPLE MYELOMA
PLASMA CELLS (PC) AND REGULATES THE EXPRESSION OF THE IGF-1 RECEPTOR

MR Renzulli,' C. Terragna,' N. Testoni,' C. Nicci,” C. Taccioli,’ T. Gra-
fone,' P. Tosi,' E. Zamagni,' P. Tacchetti,' G. Perrone,' M. Toccafondi,'
G. Martinelli,' M. Baccarani,' M. Cavo'

Institute of Hematology, BOLOGNA, Italy; *University Cattolica, CAN-
POBASSO, Italy; *Ohio State University, COLUMBUS, USA

Background.IGF-1 plays an important role in regulating cell prolifera-
tion, differentiation, apoptosis, and transformation. Recent studies have
shown that IGF-1 is an important survival and growth factor in multi-
ple myeloma (MM). Moreover, IGF-1 down-regulates IGF-1R expres-
sion at the transcriptional level, by autocrine or paracrine mechanism.
Methods. The expression of IGF-1 and IGF-1R was evaluated by Real-
time PCR in a series of 53 newly diagnosed MM patients primarily treat-
ed with thalidomide and dexamethasone. For each patient, we isolated
the CD138+ cell fraction from bone marrow (BM) sample at diagnosis
and, in 24/53 patients for whom material was available, also at the end
of induction therapy; both CD138+ and CD138- cell fractions were stud-
ied. A pool of donors was used as calibrator. The Mann-Whitney and the
Spearman Rank Correlation tests were applied for statistical analysis.
Aim. Correlate the expression of these genes with presenting karyotyp-
ic features of MM patients and evaluate their relationship with response
to therapy. Results. Both neoplastic PC and CD138- cell fractions
expressed a markedly high levels of IGF-1 (median 145.01 and 3.07,
range 0.13-1089.92 and 0.02-103.25, respectively), and low levels of IGF-
1R (median 0.76 and 1.77, range 0.04-10.78 and 0.21-13.55, respective-
ly). Expression data resulted very scattered; as a consequence, no differ-
ences could be highlighted in IGF-1 and IGF-1R expression, with respect
neither to the most common presenting clinical features, nor to the pres-
ence of t(4;14) and del(13). According to response to induction therapy
(39 responsive and 15 non responsive patients) again, no relationship
between the expression of IGF-1 and IGF-1R was pointed out. In order
to look for indications of an autocrine negative-feedback regulatory
mechanism, we looked for correlations between the expression values
of IGF-1 and IGF-1R; however we could not detect any significant
inverse correlation, in any analyzed fraction. On the contrary, a signifi-
cant inverse correlation was highlighted between the CD138+ expressed
IGF-1 and the CD138- expressed IGE-1R (p=0.01, r=-0.33), thus suggest-
ing a possible paracrine effect of PC-produced IGF-1 exerted on CD138-
cells, which resulted more enhanced when analysing patients subgroups
not harbouring t(4;14) or del(13) (»<0.0001, r= -0.59 and p<0.0005, r= -
0.59, respectively). Conversely in t(4;14)+ patients, the correlation
between IGF-1 and IGF-1R expression become significantly positive (y=
0.03, r= 0.64). After induction therapy, a median IGF-1R increase was
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observed among CD138+ samples (0.67 vs. 1.3, p=0.03); patients not
harbouring del(13) and t(4;14) showed the most relevant increase (0.6 vs.
1.58, p=0.03 and 0.58 vs.1.18, p=0.0005, respectively). Conclusions. Our
preliminary study confirmed the involvement of IGF-1/IGE-1R pathway
in MM pathogenesis; we suggested a paracrine effect of PC-produced
IGF-1 on CD138- cells, which seemed to act only in responding patients.
The ability to efficiently regulate IGF-1R expression may thus have an
important prognostic value. Moreover, a different regulation of IGF-
1/IGF-1R pathway may exist between different genetic subtypes. The
study of post transduction modifications of the IGF-1R will be needed,
in order to get more insight into the relationship between the IGF-1 and
IGF-1R expressions and IGF-1R activation.

0232
AUTOIMMUNITY IS ASSOCIATED WITH BETTER SURVIVAL IN MULTIPLE MYELOMA

O. Landgren,' R.M. Pfeiffer,' D. Baris,' G. Gridley,' L. Mellemkjaer,’
K. Hemminki,’ L.R. Goldin,' N.E. Caporaso'

'National Cancer Institute, NIH, BETHESDA, MARYLAND, USA; *Danish
Cancer Society, COPENHAGEN, Denmark; *German Cancer Research Cen-
ter, HEIDELBERG, Germany

Background. In Western countries, multiple myeloma (MM) is the sec-
ond most common hematopoietic malignancy after non-Hodgkin lym-
phoma. MM remains yet an incurable B-cell malignancy with a median
survival of 3 to 4 years. Autoimmunity is associated with improved out-
come in patients with certain tumors suggesting that host-related
immune response plays an important role in the pathogenesis. Given the
association between MM and certain autoimmune diseases, document-
ing the impact of autoimmunity on risk of MM survival might provide
clues to exploiting the host immune reaction for enhanced treatment
strategies involving host immunity. Ajms. To assess the prognostic sig-
nificance of autoimmunity in patients with MM. Methods. Records on
10,557 population-based MM patients reported to the Swedish (1964-
1998) and Danish (1977-1997) Cancer Registries were linked to the
nationwide Inpatient Registries to capture hospital records including
data on 32 defined autoimmune disease and the Cause of Death Reg-
istries to retrieve mortality data. Using logistic regression models adjust-
ed for gender, age, and country, we defined risk of MM mortality in rela-
tion to presence/absence of any autoimmune disease and for categories
of autoimmune conditions: (Group A) autoantibodies (AAB) with sys-
tematic involvement, (Group B) AAB with organ-specific involvement,
and (Groups C) no AAB. We also evaluated risk of MM mortality for
individual autoimmune conditions. Based on the expectation that secu-
lar trends in MM and autoimmune disease diagnostics/treatment could
introduce heterogeneity we explored models stratified by calendar-peri-
od. Significant e?fect—modification by calendar-period was observed so
results are presented by the approximate mid-point of year of MM diag-
nosis (<1987 vs. 21987) strata. Results. In the first calendar-period (<1987)
we observed overall significantly decreased risk of MM mortality among
persons with presence (n=578) of any autoimmune disease (OR=0.44,
95% CI 0.25-0.79). When we fit models by the 3 autoimmune disease
categories, we observed decreased MM mortality for each: Group A
(OR=0.34, 95% CI 0.15-0.75), Group B (OR=0.71, 95% CI 0.25-1.97),
and Group C (OR=0.32, 95% CI 0.13-0.82), although only Groups A
and C reached formal significance. The Group A effect was driven by the
conditions rheumatoid arthritis and polymyositis/dermatomyositis; and
the Group C effect was driven by conditions including ankylosing
spondylitis, rheumatic fever, sarcoidosis, and polymyalgia rheumatica.
In the second calendar-period (>1987), we found no statistical associa-
tions between MM mortality and presence of any autoimmune disease
(OR=1.20, 95% CI 0.92-1.56), Group A (OR=1.25, 95% CI 0.78-2.01),
Group B (OR=1.89, 95% CI 0.87-2.21), Group C (OR=0.97, 95% CI
0.66-1.43), or individual autoimmune conditions. Estimates were simi-
lar when analyses were restricted to autoimmune diseases documented
only prior to MM diagnosis (n=520). Summary/Conclusions. The decreased
mortality among MM patients diagnosed in the first calendar-period
with certain autoimmune diseases is intriguing and provides support for
the role of host-related immunity as an anti-tumor agent in MM thera-
py. The observed protective effect in the first (1964-1986), but not in the
second (1987-1998), calendar-period might reflect variations in diagnos-
tic procedures, clinical management, and/or treatment strategies for
autoimmune disease and/or MM. Future studies are needed to clarify
underlying mechanisms of our findings.
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BORTEZOMIB AND HIGH DOSE MELPHALAN: A NEW CONDITIONING REGIMEN BEFORE
AUTOLOGOUS STEM CELL TRANSPLANTATION FOR MULTIPLE MYELOMA

D. Roussel, C. Danho, A. Huynh, L. Ysebaert, C. Recher, E Huguet,
C. Nouvel, G. Laurent, M. Attal

CHU Purpan, TOULOUSE, France

Background. The achievement of Complete Response (CR= disappear-
ance of M component by immunofixation) or Very Good Partial
Response (VGPR=>90% of M component reduction) is the main prog-
nostic factor for survival after Autologous Stem Cell Transplantation
(ASCT) in Multiple Myeloma (MM). High Dose Melphalan (HDM)
(200mg/m’) is the recommended conditioning regimen before ASCT.
However, the rate of CR+VGPR is only 40% to 50%. Bortezomib (BOR)
has demonstrated a significant activity in relapsed/refractory patients, a
synergistic effect with Melphalan (MEL) and a lack of haematological
toxicity. Aims. The combination of BOR and HDM was a logical
approach to improve the rate of CR+VGPR after ASCT. Methods.
Between June 2005 and February 2006, 25 patients with stage Il or Il DS
MM have been enrolled to receive an ASCT conditioned with both BOR
and HDM. BOR (1 mg/m’/d) was delivered on days - 6, - 3, + 1 and + 4,
MEL (200 mg/m®) was administered on day - 2, and blood stem cells
(median 3,3x10° CD34/kg) were infused on day 0. The dose of BOR
was initially started to 1.3 mg/m?/d for 3 patients but was lowered
because of cardiac effects. Results. The main characteristics of the 25
patients were: median age = 56 years; M component= IgG in 17 cases
and IgA in 4 cases; chromosome 13 deletion in 6 cases on 13 assessable;
B-2 microglobulin >3 mg/L in 10 cases. Fourteen patients were in first
line therapy. No patient was in CR before ASCT, 3 were in VGPR and
4 were in first partial response (PR=>50% of M component reduction).
Seven had only a minimal response (MR) after VAD regimen. Four
patients had already received 2 or more prior treatments before ASCT.
Seven patients were in MR or with a progressive disease (PD) after a first
course of classical HDM (1 patient was progressive after a tandem inten-
sification). BOR was not found to increase the haematological toxicity
observed after HDM. The median duration of neutropenia (< 0.5x10°/L)
and thrombocytopenia (< 20x10°/L) was 7 and 2 days respectively. Extra-
haematological toxicities were limited: grade 3/4 mucositis in 4 cases,
erythrodermy in 6 cases and cardiac arrhythmia in 3 cases. Cutaneous
reactions were mainly reported in association with glycopeptide antibi-
otics. No toxic death was observed. Thirteen patients were assessed for
early response at 3 months after ASCT. Four patients (31%) achieved a
CR and 6 (46%) a VGPR. Two patients were non responders. Among the
4 patients receiving a second ASCT, 2 CR and 1 VGPR were observed
after BOR+HDM at 3 months. Conclusions. These preliminary results
strongly suggest that BOR (1 mg/m’ x4) and HDM is a safe and highly
effective conditioning regimen in MM, requiring further investigations.
For the 13 patients assessed at 3 months, the rate of CR+VGER was
77 %.

0234

ENOXAPARIN OR ASPIRIN FOR THE PREVENTION OF RECURRENT THROMBOEMBOLISM
IN NEWLY DIAGNOSED MYELOMA PATIENTS TREATED WITH MELPHALAN AND PRED-
NISONE PLUS THALIDOMIDE OR LENALIDOMIDE

A. Palumbo,' C. Rus,' E Cavallo,' A. Bertola,” M.T. Petrucci,’
A.M. Liberati,’ P. Musto,” E. Pisani,’ S. Morandi,? . Zeldis,* E
Rodeghiero,” M. Boccadoro*

'Divisione di Ematologia Univ. Totino, TORINO, Italy; *Italian Myeloma Net-
work, GIMEMA, Italy; *Celgene Corporation, WARREN, NJ, USA; *Univ.
Torino, TORINO, Italy

Background. Venous thromboembolism (VTE) is a common complica-
tion in cancer patients. The risk is particularly high after surgery, during
chemotherapy and in association with central vein catheters. Aggressive
antitumor therapy with thalidomide or lenalidomide increases the risk
of thrombosis. The underlying mechanisms are poorly understood, but
these therapeutic agents induce vascular damage. The risk of thrombo-
sis is higher for patients receiving thalidomide at diagnosis in compari-
son with those treated at relapse. Low-molecular weight heparin is con-
sidered the standard prophylaxis in these patients. Low-intensity war-
farin and aspirin have also been used. Patients received melphalan, pred-
nisone (MP) alone; or MP plus thalidomide (MPT) without any antico-
agulant prophylaxis; or MPT and enoxaparin; or MP plus lenalidomide
(Revlimid®) (RMP) and aspirin. Aims. We evaluated the efficacy and safe-
ty of enoxaparin or aspirin in the prevention of VIE, in newly diag-
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nosed myeloma patients. Methods. In the MP group, no patient received
anticoagulant prophylaxis. In the MPT group, MP was combined with
Thalidomide (Pharmion Ltd., Cambridge, UK), no anticoagulant pro-
phylaxis was administered until December 2003. In a preliminary analy-
sis, an high incidence of thrombosis was observed, therefore the proto-
col was amended and enoxaparin at 40 mg per day was introduced as
prophylaxis and delivered subcutaneously during the first four cycles of
MPT therapy. In the RMP group, all patients received aspirin 100 mg
once a day continuously until any sign of relapse or progressive disease.
The time to occurrence of the first thromboembolism was calculated
from the start of chemotherapy. Results. In the MP group, VIE was
reported in 2 of the 144 patients; in the MPT group, symptomatic deep-
venous thrombosis, pulmonary embolism, or both occurred in 12 of the
65 patients who did not receive any anticoagulant prophylaxis. Throm-
boembolism was observed in 4 of the 78 MPT patients who received
enoxaparin prophylaxis; in RMP group, one of 50 patients, who received
aspirin, experienced pulmonary embolism. Median time for VTE was 4
months in the MP group, 3 months for MPT with and without antico-
agulant prophylaxys. In the RMP group, the only episode of throm-
boembolism occurred after 1 months from start of therapy. In compar-
ison with MP, the hazard ratio for recurrent VTE in the MPT group with-
out any prophylaxis was 14.3 (95% CI, 3.2 - 64.3; p<0.0001); in the MPT
group with enoxaparin it was 3.76 (95% CI, 0.69 - 20.52; p=0.11); in the
RMP group with aspirin it was 1.72 (95% CI, 0.15 - 19.8; p=0.67). No
significant interactions between treatment group and risk factors were
detected. No serious bleeding was observed during both aspirin and
enoxaparin prophylaxis. Conclusion.MPT with enoxaparin and RMP with
aspirin were safe and equally effective in reducing the risk of recurrent
VTE to levels observed in patients who received oral MP only.

0235

INTERMEDIATE-DOSE MELPHALAN (100MG/M?), THASLIDOMIDE,
DEXAMETHASONE AND STEM CELL SUPPORT IN PATIENTS WITH REFRACTORY OR
RELAPSED MYELOMA

P. Musto,' I. Avonto,” PR. Scalzulli,' B. Bruno,” A. Falcone,’
M.T. Ambrosini,” S. Bringhen,” E Gay,” C. Rus,” E Cavallo,” P. Falco,”
M. Massaia,* M. Boccadoro,” A. Palumbo®

"Italian Myeloma Network, GIMEMA, Italy; *Divisione di Ematologia Univ.
Torino, TORINO, Italy

Background. Combination approaches of new drugs with convention-
al therapies have increasingly been adopted as savage or even first-line
treatment for multiple myeloma. High-dose or dose-intensive i.v. mel-
phalan followed by hematopoietic cell support induced higher response
rates and improved outcome compared to conventional oral melphalan
in several randomized trials. These findings formed the rational for the
combination of both bortezomib and thalidomide with intermediate-
dose melphalan (100mg/m’) as conditioning regimen prior to autolo-
gous hematopoietic cell infusion. No data are available on the use of this
combination as conditioning regimen in the transplant setting. Aims. We
assessed the safety, tolerability and response rate of intermediate-dose
melphalan, Velcade, thalidomide and dexamethasone followed by stem
cell support in refractory or relapsed multiple myeloma (MM) patients.
Methods. Twenty-six advanced myeloma patients were treated with mel-
phalan at 50 mg/m’ and bortezomib at 1.3 mg/m’ on days -6 and 3 asso-
ciated with thalidomide at 200 mg and dexamethasone at 20 mg on
days 6 through -3 (MVDT), followed by hematopoietic cell support on
day 0. Results. Between September 2004 and December 2005, 26 patients
with relapsed or refractory MM were enrolled in the study. Median time
from diagnosis was 48,5 months (range 2,3-142 months). All patients
were induced with standard autologous transplants. Moreover, 14 (54 %)
were treated with a combination of thalidomide and dexamethasone
and 13 (50%) with a second autologous transplant as salvage treatments.
Objective responses occurred in 17 of 26 patients (65%), including one
complete remission (CR 8%), 3 near complete remissions (nCR, 11%)
and 2 very good partial response (VGPR 7%); 3 patients (10%) showed
minimal response. Six patients (23 %) showed no response (NR) and no
patients showed progressive disease (PD). Interestingly, of 5 patients
who had previously progressed while on thalidomide and prednisone,
1 reached nCR, 2 PR and 1 MR. After a median of 9 months (range 1-
16), 7 patients (27 %) were alive in remission, 15 patients (58%) relapsed,
4 patients (15%) died from progression disease and one patient from
infective toxicity. Median progression-free survival for all patients was
6 months (range, 1 to 16 months). Response rate was higher than that
induced by the previous line of treatment in 12 patients (46 %); response
duration was longer than in 6 patients (30%). Grade 3 thrombocytope-
nia developed in 46% of patients, grade 4 in 54%. Fourty-two% of



patients developed grade 3 anemia, 38% grade 4, whereas all patients
showed grade 4 neutropenia. Five patients (19%) showed grade 1-2 neu-
rologic toxicity, 1 patient grade 3. Infections consisted of pneumonia in
9 patients (35%), fatal for one patient and neutropenic fever (12%). Infec-
tions required iv broad spectrum antibiotic therapy in 50% of the
patients. Conclusion. MVTD showed encouraging activity with manage-
able toxicity and represents a promising treatment for advanced myelo-
ma patients.
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THALIDOMIDE-DEXAMETHASONE VS THALIDOMIDE-DEXAMETHASONE AND PEGYLATED
LIPOSOMAL DOXORUBICIN: A CASE-MATCHED STUDY IN PATIENTS WITH ADVANCED
MULTIPLE MYELOMA

M.O. Massimo,’ S. Bringhen,” L. Corvatta,' M. Marconi,' P. Falco,” I.
Avonto,” G. Visani,” E Alesiani,” M. Brunori,* M. Ruggieri,” M. Catarini,*
M.N. Piersantelli,' C. Polloni,' P. Leoni,' A. Palumbo?

'Clinica di Ematologia, ANCONA, Italy; *Divisione di Ematologia, TORINO,
Italy; *Unita Operativa Oncoematologia, S: SEVERINO, Italy; *Divisione Med-
icina, FANO, Italy; *Divisione Ematologia, ASCOLI PICENO, Italy

Background. Thalidomide alone or in combination with dexametha-
sone and/or chemotherapy is the most extensively used compound in
the treatment of relapsed/refractory multiple myeloma (MM). Howev-
er, which thalidomide-based regimen is more effective and less toxic is
still unknown. Recently we demonstrated that the combination of
thalidomide, dexamethasone and pegylated liposomal doxorubicin
(ThaDD) leads to high rate and high quality of response (ORR=92%;
CR/nCR= 32%) with a PES of 47% and OS of 65% at 2 years. Aims. In
the present study we compared ThaDD with the combination thalido-
mide-dexamethasone (T-D), frequently used in advanced MM patients
as salvage therapy. Methods. A total of 47 relapsed/refractory patients
treated ThaDD was compared with a control group of 47 pair mated
matched patients for age, serum B2-microglobulin, previous chemother-
apy and high-dose therapy. ThaDD regimen consisted of thalidomide
100 mg/day continuously, dexamethasone 40 mg on days 1-4 and 9-12,
pegylated liposomal doxorubicin 40 mg on day 1 every 28 days. T-D reg-
imen consisted of thalidomide 100 mg/day continuously and dexam-
ethasone 40 mg on days 1-4 repeated monthly. Both groups included a
lot of elderly patients, who had received 3 or more prior chemotherapy
regimens and who had undergone stem cell transplantation. Results.
ThaDD significantly increased overall response rate in comparison with
T-D (92% vs 63.5%; p=0.008) and, importantly, induced significantly
better quality of response (PR 75.5% vs 59.5%, p=0.077; 2VGPR 36%
vs 15%, p=0.018; CR/nCR 30% vs 10.5%; p=0.021). Compliance to ther-
apy was satisfactory in both groups of patients and grade 3-4 neurolog-
ical toxicity were limited (4.2% in patients treated with ThaDD vs 2.1%
in those receiving T-D). On the contrary, grade 3-4 hematological toxi-
city (32% vs 0; p<0.0001), grade 3-4 infections (23 % vs 0; p<0.0001) and
vascular events (12.8% vs 6.4%; p=0.293) were more frequent in patients
treated with ThaDD although no deaths were related to these compli-
cations. The rate of infections decreased below 10% when ciprofloxacin
was added in the ThaDD regimen. The median PFS was significantly
longer in ThaDD group (22 months vs 11.5 months, 36% vs 13% at 3
years; p=0.0008) as well as median EFS (21 months vs 11.5 months, 28%
vs 13% at 3 years; p=0.0077) and OS (NR vs 23.5 months, 52% vs 26%
at 3 years; p=0.0511). Conclusions. ThaDD, as salvage therapy for MM,
regimen is superior to the combination thalidomide-dexamethasone
since it induces a significantly higher and better quality response rate
than T-D and this translates into a significantly better survival measures.
The incidence of infections and deep venous thrombosis are more fre-
quent in ThaDD group but they result manageable with adequate pro-
phylaxis. We believe that ThaDD combination could be a valid candi-
date for comparison with bortezomib- or lenalidomide-based regimens

in order to identify the optimal salvage therapy in advanced MM.
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DYSFUNCTION OF TOLL-LIKE RECEPTORS: A POSSIBLE IMPLICATION IN THE PATHOGEN-
ESIS OF IMMUNODEFICIENCY IN MULTIPLE MYELOMA

E. Andreakos,’ M.A. Dimopoulos,* K. Tsionos,® C. Xirakia,'
A. Anagnostopoulos,’ E. Katodritou,*K. Zervas,’P. Sideras,' E. Terpos®

'Academy of Athens, ATHENS, Greece; *University of Athens School of Medi-
cine, ATHENS, Greece; **' General Aitforce Hospital, ATHENS, Greece; ‘Papa-
georgiou General Hospital, THESSALONIKI, Greece; °Theageneion Cancer
Center, THESSALONIKI, Greece

Background. Immune paresis, renal failure, neutropenia and anti-
myeloma therapy can combine to cause severe immunodeficiency in
multiple myeloma (MM). Thus, infections are a major cause of death in
MM. There is limited information for the possible role of innate immu-
nity in the pathogenesis of immunodeficiency in MM. Innate immuni-
ty provides a first line of host defence against infection through micro-
bial recognition and killing while simultaneously activating a definitive
adaptive immune response. Innate immune detection of pathogens relies
on specific classes of microbial sensors, such as Toll-like receptors (TLRs).
TLRs are principal mediators of rapid microbial recognition and function
mainly by detection of structural patterns that do not exist in the host.
Aims. The aim of this study was to evaluate the expression and function
of TLRs in newly diagnosed MM. According to our knowledge, such
information is not available in the literature. Patients and Methods. Twen-
ty-two patients with MM at diagnosis (13M/9F; median age 68 years),
2 patients with MGUS and 11 healthy, age- and gender-matched controls
were studied. Five patients had stage 1, 9 stage 2 and 8 stage 3 myelo-
ma, according to ISS. After the collection of peripheral blood, mononu-
clear cells (PBMCs) were isolated by Ficoll centrifugation (Histopaque-
1077; Sigma-Aldrich). These cells were measured for the expression of
TLRs (antibodies from eBioscience) using fluorescence activated flow
cytometry (FC 500, Beckman Coulter). In addition, 1x10° cells/mLwere
cultured in 5% FCS 1% pen/strep RPMI in the presence or absence of
various TLR ligands and supernatants collected after 20h. These were
examined for the presence of inflammatory cytokines (tumor necrosis-
o, TNF-o; and interleukin-6, IL-6) by ELISA (Becton Dickinson). Results.
We found that although patients with MM express TLRs in PBMCs,
their response to certain TLR ligands is defective when compared to
healthy controls. TLR2, TLR4 and TLR6 of PBMCs of healthy controls
reacted normally to the presence of their respective ligands PAM3CYS
(gram positive and negative bacterial), LPS (gram negative) and FLT-1
(gram positive), producing median value of 2.2 ng/mL of TNF-o (range:
1-3 ng/mlL), while their action in patients with MM was significantly
reduced (median value of TNF-o: 200 pg/mL; range 100-500 pg/mL;
»<0.001). On the contrary, TLR7 and TLR8 from MM reacted normally
to their ligand R-848 (Imiquimob) to secrete high levels of TNF-o. (medi-
an value for patients and controls: 4.3 and 4.5 ng/mL, respectively;
p=NS). NOD1, another pattern recognition receptor that recognizes bac-
terial peptidoglycans also reacted normally in MM patients. Similar
observations have been made for the expression of IL-6. Our preliminary
analysis showed that there was no difference in terms of TLRs function
between MGUS patients and controls and between myeloma patients
of different disease stages. Conclusions. There is a significant defect in TLR
function in patients with MM, especially of these involved in immuni-
ty against bacterial infections. Thus the immune system fails to receive
early priming signal which may contribute to the increased infections
observed in MM. The restoration of function of TLRs to their normal lev-
els has the potential to improve bacterial immunity in MM patients.
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CLINICOPATHOLOGICAL CORRELATES OF PLASMA CELLS CD56 (NCAM) EXPRESSION IN
MULTIPLE MYELOMA

M. Kraj, U. Sokolowska, J. Kopec- Szlezak, R. Poglod, B. Kruk,
J. Wozniak, K. Owczarska

Institute of Haematology and Blood Trans, WARSAW, Poland

It was shown that absence of CD56 on malignant plasma cells (PCs)
is hallmark of plasma cell leukemia (PCL), special subset of multiple
myeloma (MM) (Leukemia 1998; 12: 1977) and may play role in patho-
genesis of central nervous system MM (Br ] Haematol 2005; 129: 539).
There was also found that expression of CD56 correlates with presence
of osteolysis in MM and distinguishes MM from MGUS and lym-
phomas with plasmacytoid differentiation (Am J Pathol 2002; 160: 1293).
Aim of this study was to evaluate intensity of CD56 expression on bone
marrow (BM) myelomatous PCs and to assess clinical correlations. The
study group consisted of 186 MM patients (100M 86F, median age 63,
range 32-89yr ;28 at stage [, 43-II, 115 -III; 137 had osteolysis; monoclon-
al protein IgG was in 118 patients, I[gA-45, IgD-1, IgM-2, Bence Jones'18,
NS-2) and 16 PCL patients. Controls were 10 healthy subjects.
Immunophenotyping was done on freshly collected BM samples using
triple staining combination of CD138/CD56/CD38 monoclonal anti-
bodies analysed by flow cytometry (Cytoron Absolute and FACSCal-
ibur-Becton Dickinson). Plasma cells were identified as cells showing
high-density expression of CD38 and CD138 (syndecan-1). Antigen
expression intensity was calculated as relative fluorescence intensity
(RFI) and for direct quantitative analysis the QuantiBRITE test was
applied. Mean channels of phycoerythrin fluorescence were defined and
antibody bounding capacity (ABC) was then calculated using Quanti-
CALC software. Results. In 128 patients (69%) PCs showed CD56
expression. Out of all CD38++/CD138+ BM cells mean proportion of
PCs with CD56 expression, was 83+20%, median 93%. RFI values
ranged from 7,6 to 27,4 in particular patients (18,0+4,5, median 17,8) and
the number of CD56 binding sites (ABC) on MM plasma cells ranged
from 2255 to 58469 (14199+15038, median 8866). A correlation was
found between RFI and ABC values (1=0,76; p<0,001)). In 58 MM
patients considered as CD56 negative myeloma mean proportion of all
BM CD38++ cells with CD56 expression was 4,8+4,2%, median 3,5%.
A correlation was found between proportion of all BM CD38++ cells
with CD56 expression and ABC (r=0,60) and RFI (r=0,62) indices
(»<0,001). Normal PCs did not express CD56. Osteolytic lesions were
found in 80% of CD56+ MM patients and in 60% of patients with
CD56 negative myeloma. When comparing other clinical and biologi-
cal disease characteristics e.g. monoclonal protein isotype, b2M, LDH,
stage of disease, calcium, creatinine, response to chemotherapy, survival
time of CD56 positive and CD56 negative cases, no significant differ-
ences were found. Of 16 PCL cases 8 showed CD56 expression on PCs
in BM and on those in peripheral blood. Conclusions. In two thirds of MM
patients malignant PCs show CD56 expression. Intensity of CD56
expression on PCs varies among particular CD56 positive MM patients.
There is relationship between proportion of BM CD56 positive PCs and
density (ABC) and intensity (RFI) of expression of this molecule. In half
of PCL cases leukemic PCs show CD56 expression.
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FLUORODEOXYGLUCOSE POSITRON EMISSION TOMOGRAPHY IN MULTIPLE MYELOMA,
SOLITARY PLASMOCYTOMA AND MONOCLONAL GAMMAPATHY OF UNKNOWN
SIGNIFICANCE

Z.A. Adam
University Hospital, BRNO, Czech Republic

The aim of our study was to evaluate the role of fluorine-18 fluo-
rodeoxyglucose positron emission tomography (FDG-PET) in plasma
cell malignancies. A total of 49 pacients were enrolled including 13
patients with newly diagnosed multiple myeloma (MM) and negative
bone radiographs, four patients with solitary plasmocytoma, 26 patients
with MM in remission but with suspected relapse, and six patients with
monoclonal gammopathy of unknown significance (MGUS) with sus-
pected progression to MM or with suspected other malignancy. FDG-
PET results were verified by conventional imaging methods, including
plain radiographs, magnetic resonance imaging (MRI) and computer
tomography (CT). Focally increased FDG uptake was observed in three
(23%) of 11 newly diagnosed myeloma patients with negative bone
radiographs. The findings were all confirmed by CT or MRI. FDG-PET
was negative in two patients with newly diagnosed MM, negative bone
radiographs, and without focal infiltration on MRI but with anemia,
high monoclonal imunoglobulin and high bone marrow infiltration by
plasmocytes. In all other cases FDG-PET negativity in asymptomatic
myeloma was associated with favorable prognosis; these patients are
without progression after the median follow-up of 14 months. Focally
increased tracer uptake was found in five of 26 patients with MM in
remission. In four cases it was due to MM relapse, in one case due to
ovarian carcinoma. Only in one patient FDG-PET failed to recognize
extraosseal progression. Of the 20 patients who had negative FDG-PET
scans, only one relapsed 12 months after FDG-PET examination; the
remaining 19 patients are without progression with the median follow-
up of 15 months. FDG-PET was positive in two of six patients with
MGUS. In one case a thyroid carcinoma was later detected, in the oth-
er an intestinal tumor was found. We conclude that FDG PET might
contribute to initial staging of MM patients with negative bone radi-
ographs and is useful for the follow-up of patients in remission especial-
ly in non-secretory MM and in patients with large plasmocytoma (>5
cm) after radiochemotherapy.
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TREATMENT WITH BENDAMUSTINE, THALIDOMIDE AND PREDNISOLONE IN ADVANCED
MYELOMA PATIENTS: RESULTS OF A PHASE | CLINICAL TRIAL.

W. Ponisch,' M. Rozanski,' EA. Hoffmann,” T.H. Boldt,’A. Schwarzer,*
U. Ruffert,’]. Uhlig,’R. Rohrberg,*U. Kreibich,’D. Niederwieser'

"University of Leipzig, LEIPZIG, Germany; *Arztpraxis, LEIPZIG, Germany;
*Krankenhaus Dresden-Friedrichstadi, DRESDEN, Germany; *Gemeinschaft-
spraxis, LEIPZIG, Germany; *Heinrich-Braun-Krankenhaus, ZWICKAU,
Germarny

Thalidomide is an active single agent in advanced relapsed or refrac-
tory multiple myeloma (MM). Combination of low dose thalidomide
with bendamustine and prednisolone might be a way to maintain effi-
cacy of the drug without dose limiting toxicity (DLT). The treatment
consists of a fixed dose of bendamustine (60 mg/qm) day 1, 8, and 15
and prednisolone (100 mg) day 1, 8, 15, and 22. At the same time,
thalidomide was given in patients cohorts with escalating doses, start-
ing with 50 mg to a maximum of 200 mg daily. 8 patients (4 after con-
ventional chemotherapy and 4 after APBSCT) were enrolled at each
dose level. Cycles were repeated every 28 days for a minimum of 2 and
amaximum of 10 cycles until a maximal response was achieved, a DLT
or a disease progression were observed. 23 patients ( 8 in the first dose
level with 50 mg thalidomide, 8 in the second dose level with 100 mg
and 7 patients in the third dose level with 200 mg) are enrolled until now.
The number of prior treatment regimens was 2 or more in all patients.
6 patients were refractory for the last treatment. Median age was 67
years (range: 40-78). All patients completed 2 cycles of BPT-treatment
and were hence evaluable. Response was assessed using EBMT criteria
modified to include near complete remission (nCR) and very good par-
tial remission (VGPR). 21 of 23 patients responded after at least 2 cycles
of chemotherapy with 3 CR, 5 VGPR, 11 PR and 2 MR. 2 patients had
stable disease. With a median follow up of twelfe months, EFS and OS
at twelfe months were 47 % and 87 %, respectively. Most common site



effects were constipation (10 patients WHO grade 1, 8 patients WHO
grade 2), polyneuropathy (14 patients WHO grade 1, 2 patients WHO
grade 2) and somnolence (4 patients WHO grade 1). None of the 23
patients developed dose-limiting hematoxicity as defined by an ANC <
1,0 Gpt/L for > 7 days or an ANC < 0,5 Gpt/L for > 3 days or platelet
count < 25 Gpt/L. Short neutropenia was reported in 8 patients (WHO
grade 3 and 4) but no thrombocytopenia was observed. BPT with a dose
between 50 and 200 mg thalidomide daily is well tolerated in patients
with relapsed or refractory MM.
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CANTHARIDIN, A DERIVATIVE OFBLISTER BEATLES INDUCES APOPTOSIS IN MULTIPLE
MYELOMA CELLS VIA INHIBITION OF IL-6-INDUCIBLE STAT3 PATHWAY:
NEW AGENT FOR SIGNAL TRANSDUCTION THERAPY OF MULTIPLE MYELOMA

M.S. Sagawa, T.N. Nakazato, Y.I. Ikeda, M.K. Kizaki
KEIO University School of Medicine, TOKYO, Japan

Background. Multiple myeloma remains incurable despite the use of
high-dose chemotherapy with hematopoietic stem cell transplantation;
therefore, novel therapeutic approaches are urgently needed in clinical
settings. The understanding that has recently been gained into the biol-
ogy of myeloma has led to the development of biological treatments,
which target the myeloma cells and its microenvironment. These agents
have shown remarkable activity against refractory myeloma in early
clinical trials, but prolonged drug exposure may result in the develop-
ment of de novo drug resistance. Therefore, the identification and valida-
tion of novel targeted therapies to overcome drug resistance and improve
patient outcome are necessary. Aims. Previous reports suggest that IL-6
promotes survival and proliferation of myeloma cells through the phos-
phorylation of STATS. Thus, compounds that suppress STAT3 phos-
phorylation have the potential for the treatment of myeloma. Recent
studies have shown that Chinese traditional medicine cantharidin
(CTD), a derivative of Blister Beatles, induces apoptosis in hepatoma,
colon cancer, and leukemia cells. Therefore, we assume that CTD has a
potency to induce apoptosis in myeloma cells, and may lead to a novel
targeted therapeutic approach. Methods. To address our hypothesis,
myeloma cells (U266, RPMI8226), and fresh myeloma samples from
patients were treated with CTD. The effects of CTD on cell growth,
apoptosis, cell cycle status, and the signaling pathway were studied.
Results. CTD inhibited cellular growth of myeloma cells as well as fresh-
ly isolated myeloma cells from 5 patients in dose (0-10 uM)- and time
(0-48h)-dependent manners with IC 50 of 4.3 uM. Cultivation with 5 uM
CTD did not induce cell cycle arrest, but induced apoptosis of myeloma
cells and primary cells from patients, but not bone marrow cells from
healthy volunteers 24h after treatment. These results suggest that CTD-
induced apoptosis is cell cycle-independent manner. Treatment with
CTD induced caspase-3 activity in myeloma cells, and it was complete-
ly blocked by the pre-treatment with Z-VAD. To address the molecular
mechanism of CTD-induced apoptosis in myeloma cells, we next exam-
ined the effect of CTD on IL-6 signaling pathway. CTD inhibited IL-6-
induced gp130 activation in a time-dependent manner. STAT3 is a trans-
ducer of the IL-6 signaling pathway; thus we examined whether CTD
could inhibit the STAT pathway. CTD inhibited phosphorylation of
STATS at tyrosine 705 residues as early as 30 min after treatment, and
down-regulated the expression of anti-apoptotic Bcl-xL. It has reported
that STATS directly binds and activates the transcription of Bcl-xL gene
promoter, resulting in the induction of the expression of Bcl-xL in IL-6-
treated myeloma cells. Our results suggest that the inactivation of STAT3
and the down-regulation of Bcl-xL may contribute to CTD-induced
apoptosis in myeloma cells. Conclusions. In conclusion, we report here for
the first time that CTD induces apoptosis in various myeloma cells and
primary myeloma cells in cell cycle-independent manner. Down-regu-
lation of Bcl-xL with modulation of STAT3 in IL-6-mediated signaling
pathway plays an important role in CTD-induced apoptosis in myelo-
ma cells. Therefore, CTD is one of the promising candidates for the new
therapeutic agent as a signal transduction therapy of myeloma.
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CITRULLINE CONCENTRATION AFTER HIGH-DOSE MELPHALAN IN AUTOLOGOUS HSCT
RECIPIENTS

N.M.A Blijlevens, ].P. Donnelly, A.V.M.B. Schattenberg,
TJ.M. de Witte

UMC St Radboud, NIJMEGEN, Netherlands

Background. Mucosal damage to the intestines induced by intensive
myeloablative conditioning for an allogeneic HSCT can be determined
by the concentration of citrulline which is a functional marker of small
intestinal enterocytes. However, there are no data available about the
kinetics of citrulline levels after high-dose melphalan used to prepare
for an autologous HSCT. Aims We were interested to know whether and
when the citrulline concentrations declined after starting myeloablative
therapy. Methods We selected 29 patients who underwent an autologous
HSCT following conditioning with HDM 100 mg/m’ HSCT day -3 & -
2. We collected plasma samples from each patient via a central venous
catheter at 9.00 hour on the first day of conditioning therapy and 3 times
per week (Monday,Wednesday, Friday) thereafter until discharge. The
samples were stored frozen until citrulline concentrations could be deter-
mined by HPLC." Oral mucositis was registered using a Daily Mucosi-
tis Score. Results The baseline mean citrulline concentration was 28 mM
which is lower than the 35 mM that is found normally. The mean cit-
rulline concentrations declined rapidly thereafter reaching a nadir of 6.7
umol/L 11 days after starting HDM which is HSCT day +7. Citrulline
concentrations then only increased gradually and were still significant-
ly low at 12 mM when patients were discharged. The most severe oral
mucositis coincided with the nadir of citrulline. Conclusion Citrulline
appears a valuable marker of small intestinal mucosal barrier injury

induced by HDM to prepare for an autologous HSCT.
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PLASMA CELL PROPIDIUM 10DIDE (PC-P1/CD138) AND ANNEXIN V (PC-Al/CD138)
INDICES IN MULTIPLE MYELOMA AND MONOCLONAL GAMMOPATHY OF UNDETER-
MINED SIGNIFICANCE EARLY PREDICTORS OF TRANSFORMATION?

J.M. Minarik,' V.S. Scudla,' M.O. Ordeltova,’ ].B. Bacovsky,' M.Z.
Zemanova,' T.P. Pika'

13rd Department of Internal Medicine, OLOMOUC, Czech Republic; *Depart-
ment of Clinical Immunology, OLOMOUC, Czech Republic

Background. Propidium iodide and annexin V indices have a close rela-
tion to prognosis in multiple myeloma (MM) and have been proved to
be significant and independent prognostic factors in its evaluation. The
aim of this study is to evaluate these indices also in monoclonal gam-
mopathy of undetermined significance (MGUS) in correlation with MM,
especially with stage I (D-S) to determine their importance as early pre-
dictors of transformation from benign into symptomatic phase of the dis-
ease. Methods. Analysed group consists of 257 patients (70 MGUS and
187 MM patients -21 st. I, 78 st. Il and 88 st. III), all at the time of diag-
nosis, before therapy. 20 of MGUS patients were measured also in reg-
ular 6-12 month intervals to evaluate the course of MGUS. Proliferative
activity of plasma cells was measured using propidium iodide index (PC-
PI /CD138), rate of apoptosis using annexin V index (PC-AI/CD138),
followed by method of flow-cytometry (DNA- Prep Reagents Kit, Coul-
ter, Software Multicycle fy. Phoenix). For statistical estimation Student’s
t-test, ANOVA and non-parametric Mann-Whitney test were used.
Results. Within the evaluation of propidium iodide and annexin V in
MGUS and MM there was a significant difference between the values
of both indices ‘ in MGUS the values of proliferation were lower (M:
1,9%) than in MM (M: 2,6%, p<0,0001) and the values of apoptosis
were higher (M: 7,45% vs 4,6%, p<0,0001). If we depicted only stage I
MM there was also statistically significant difference in proliferation
when comparing with MGUS (M: 1,9% vs 2,3%, p=0,016). In apopto-
sis we found higher values in MGUS (M: 7,45% vs 6,2%), however not
statistically significant (»=0,121). In next step we tried to analyse differ-
ences in PC-PI and PC-AI within the stages of MM. The corresponding
medians of PC-PI were for stage I, Il and III (D-S) values 2,3%, 2,6 % and
2,75%, none of them being significant (#=0,539). For apoptosis the
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results were similar - for stage I, Il and Il values 6,2%, 4,9% and 4,3%,
p=0,196. Finally we compared the values of PC-PI and PC-Al within the
course of 20 MGUS patients - there was no statistical significance
between the values, either. Conclusion. Our measurements support the
hypothesis of PC-PI and PC-AI being independent prognostic factors
and also the indicators of early transformation of MGUS into MM. With-
in the course of MGUS there exists no significant change in either of the
indices, however, when transforming into symptomatic multiple myelo-
ma, there is a significant increase in PC-PI together with decrease of PC-
Al The above results also confirm the major importance of proliferation
in the process of transformation into MM - there is significant difference
even between MGUS and stage I MM, on the other hand, decrease in
apoptosis is probably not the fundamental part of this process. Measure-
ment of proliferation and apoptosis contributes to the assessment of
MM prognosis, and plays also a prominent role in the evaluation of the
course of MGUS, especially as an early predictor of transformation into
multiple myeloma.

Founded by grant IGA CR MHCR NC 7503-3/2003 and MSM
6198959205
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EPIDEMIOLOGY OF ANEMIA IN 720 PATIENTS WITH MULTIPLE MYELOMA: RESULTS
FROM EUROPEAN ANAEMIA SURVEY

H. Ludwig,'P. Gascén,’S. Van Belle,” for ECAS Investigators*

"Wilhelminenspital, VIENNA, Austtia; *Hospital Clinic, BARCELONA, Spain;
*University Hospital Ghent, GENT, Belgium; *University Hospitals and Clin-
ics, EUROPE, Switzetland

Background. Although anemia is a common complication of multiple
myeloma (MM) patients (pts), information on the evolution of anemia
during follow up, relation with age and performance status, risk factors
for anemia and treatment practices was not available. Aims. Identify the
incidence, prevalence and evolution of anemia during an up to 6 months
follow up period, analyse possible correlations between anemia and
clinical characteristics, identify risk factors for evolution of anemia (in
pts with myeloma and lymphoma) and study patterns of anemia treat-
ment in European myeloma pts. Methods. 720 patients with multiple
myeloma (male 52% and female 48%) were enrolled into a prospective,
epidemiologic survey, ECAS (European Cancer Anemia Survey), which
included an additional 1640 pts with lymphoma (L) and a total of 15,370
pts with cancer at any stage of their disease. Survey data were collect-
ed for up to 6 data points or 6 months of scheduled visits (Ludwig, EJC
2004; 40 (15): 2293-2307). Results. Median age in MM pts was 65.7 years
(range 31-94), with 28% of patients presenting with age <60 years (yrs),
32% with age 60-69 yrs, and 40% with age /0 yrs. 28% of the 720 pts
with MM were newly diagnosed; 55% had persistent/recurrent disease
and 17% were in remission. In terms of cancer treatment, 50% were
receiving chemotherapy (CT), 46% were not receiving any cancer treat-
ment, with the remainder receiving radiotherapy or concomitant CT
and radiotherapy. At enrollment, 69% of patients were anemic (Hb
<12g/dL), 30% had Hb < 10 g/dL and 39% Hb of 10 to 12 g/dL. 85%
were anemic at some time during the survey. 78% of those <60 yrs,
85% of those 60-69 yrs and 90% of those 70+ were ever anemic. 44%
had a WHO score of 2-4. The incidence of anemia in MM who were not
anemic at enrolment and who started CT during ECAS was 75%. Inci-
dence of anemia increased with increasing age (60% in pts < 60 yrs,
88% in those 60-69 yrs and 100% in those 70+). Adverse WHO score
correlated with low Hb (r=-0.346). Despite the 59% of those who
became anemic having a nadir Hb < 10 g/dL, 41% received no anemia
treatment, 2% received iron, 22% transfusion and 35% received epoet-
in. Logistic regression analysis of MM/L pts revealed 4 variables signif-
icantly predicting anemia development: Initial Hb (adjusted odds ratio
(AOR) 4.2), persistent/recurrent disease (AOR 1.5), female gender (AOR
2.8), and treatment with platinum-based CT (AOR 5.5) were found to
independently predict anemia (p<0.001). Conclusions. Frequency of ane-
mia in MM pts remains substantial and important: prevalence of anemia
(ever anemic) was high (85%) in MM pts, increased with age and cor-
related with poor PS. Follow up during the 6 month post-enrollment
period indicated that 75% of initially non-anemic pts developed anemia
after starting CT. Anemia treatment was given to 41% of ever anemic
MM pts, although 59% had at least once Hb levels <10g/dL. With the
identification of important risk factors, anemia management in MM pts
could be improved.
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A PHASE 1/11 STUDY OF ARSENIC TRIOXIDE, BORTEZOMIB, AND ASCORBIC ACID IN
RELAPSED OR REFRACTORY MULTIPLE MYELOMA

R. Berenson,' ]. Matous,” D. Ferretti,’ R A. Swift,' R. Mapes,'
B. Morrison,“H.S. Yeh!

'Inst. for Myeloma & Bone Cancer Research, WEST HOLLYWOOD, CALI-
FORNIA, USA; *Rocky Mountain Cancer Centers, DENVER, COLORADO,
USA; *Oncotherapeutics, Inc., WEST HOLLYWOOD, CALIFORNIA, USA;
‘Millennium Pharmaceuticals, Inc., CAVMBRIDGE, MASSACHUSETTS,
USA

Background. Arsenic trioxide (ATO), a trivalent arsenite salt, is believed
to exert its cytotoxic effect by causing DNA fragmentation characteris-
tic of apoptosis. Clinical studies have shown that ATO has antitumor
activity as a single agent in patients with relapsed or refractory multiple
myeloma (MM). Bortezomib (B) is a proteasome inhibitor that is current-
ly approved for the treatment of relapsed or refractory MM. Preclinical
studies have shown that combining ATO and B results in synergistic
antitumor activity against human MM cells in tissue culture and
xenograft animal models. Furthermore, the addition of ascorbic acid
(AA) can sensitize human MM cells to the cytotoxic effects of ATO.
These observations suggest that the combination of ATO/B/AA may be
an effective treatment regimen for patients with MM. Aims. The pri-
mary aim of this study was to determine the safety and tolerability of
the ATO/B/AA regimen in patients with relapsed or refractory MM.
The secondary aims were to determine overall response rate, time to
response, time to progression, progression-free survival, and overall sur-
vival in these patients. Methods. Patients with relapsed or refractory MM
were enrolled in this Phase I/Il dose-escalation trial in 6 cohorts. Patients
were given ATO (0.125 or 0.250 mg/kg), B (0.7, 1.0, or 1.3 mg/m’), and
a fixed dose of AA (1000 mg) IV ondays 1, 4, 8, and 11 of a 21-day cycle
for a maximum of 8 cycles. Results. At the time of this interim analysis,
22 patients (median age, 63 years) have been enrolled, and accrual has
been completed on all cohorts. This group had failed a median of 4
(range, 3-9) prior therapies. One occurrence of grade 4 thrombocytope-
nia was observed. One occurrence of asymptomatic arthythmia led to
patient withdrawal. All other adverse events were grade 1 or 2. For the
21 patients evaluable for efficacy, objective responses were observed in
9 patients (43%), including 2 complete (CR; 10%), 2 partial (PR; 10%),
and 5 minor (MR; 24%) responses. Only 1 (1 MR) of 6 patients receiv-
ing the lowest dose of B (0.7 mg/m’) showed a response, whereas 4 (1
CR and 3 MR) of 6 patients receiving the middle dose of B (1.0 mg/m?)
responded, and 4 (1 CR, 2 PR, and 1 MR) of 9 patients receiving the
highest dose of B (1.3 mg/m’) responded. Conclusions. The ATO/B/AA
regimen was well tolerated by the majority of patients and produced
objective responses in 43% of the patients in this heavily pretreated
group. Eight of 15 patients receiving the higher doses of B had clinical
responses to this regimen. The results of this Phase I/II study warrant
further clinical evaluation of the ATO/B/AA combination regimen for
the treatment of patients with relapsed or refractory MM.
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PREVALENCE OF RAS GENE MUTATIONS IN THE CONTEXT OF A MOLECULAR
CLASSIFICATION OF MULTIPLE MYELOMA
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E Morabito,’ S. Bicciato,® L. Lombardi,' A. Zanella,' G. Lambertenghi-
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A.O. Annunziata, COSENZA, Italy; *Dip Proc Chim Ing, Universita degli Stu-
di, PADOVA, Ttaly

Background. Earlier studies have reported that activating mutations
involving RA genes, in particular NRAS and KRAS, occur frequently in
multiple myeloma (MM). The reported prevalence of mutated tumors
varies from 10 to 40% at presentation, rising to 70% at relapse, suggest-
ing a role of this lesion in tumor progression. Notably, the occurrence of
such mutation in MGUS and indolent tumors is very low. Mutations of
KRAS, but not NRAS, have been found to be associated with higher
bone marrow burden and shorter survival. Ajms. In the present study we
investigated the prevalence and type of RAS mutations in MM in the
context of a proposed molecular stratification, named as TC classification,
based on the presence of IGH translocation and dysregulation of cyclin
D genes in MM. Methods. The presence of NRAS and KRAS gene muta-
tions was investigated in a panel of 82 MM at diagnosis, 13 patients
with extramedullary myeloma or plasma cell leukemia, 9 patients with



MGUS and 4 normal controls. The mutation analysis was performed by
RT-PCR and direct DNA sequencing on purified CD138+ plasma cell
populations (>90%). The expression levels of the three cyclin D genes
in MM patients were derived from the gene expression profiling (GEP)
data generated using high-density oligonucleotide arrays. GEP data were
analyzed using unsupervised (two-dimensional hierarchical clustering)
and supervised (SAM, Significant Analysis of Microarrays) approaches.
Results. Mutations were found in 16/82 (20%) myeloma patients, in 2/13
(20%) PCL samples and in none of the MGUS patients. In 11 MM
patients the mutation involved the NRAS gene at codon 13 (3 patients)
and 61 (8 patients), and the KRAS gene at codon 12 (4 patients) and 61
(1 patient), respectively. PCL patients were both harboring a NRAS muta-
tion at codon 61. Mutations were found in patients included in all TC
groups: 4 patients in TC1 (23.5%), 5 in TC2 (28%), 3in TC3 (11.5%) and
2 patients in both TC4 (12.5%) and TC5 (50%) groups. Although the
higher frequency of mutations observed in TC1 and TC2 groups, this
finding did not reach a significant statistical level. No significant corre-
lation was found with chromosome 13q deletion, trisomy of chromo-
some 11, or 1q amplification. Unsupervised analysis of gene expression
profiles of the 82 patients did not show any particular evidence of clus-
tering of tumors with RAS mutations. A supervised analysis approach,
comparing the RAS mutated MM (16) cases versus wild-type (66) tumors
in the complete dataset as well as in the TC1, 2, 3 or 4 groups, did not
allow the identification of differentially expressed transcripts. Conclu-
sions. Our study confirms the previous evidences reported by us and
others and indicates that RAS mutations did not correlate at significant
levels with specific genetic lesion or molecular features in MM.
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PERSONAL HISTORY OF REPEATED PNEUMONIA IS ASSOCIATED WITH INCREASED RISK
OF MULTIPLE MYELOMA

O. Landgren,' ]. Rapkin,' L. Mellemkjaer,> G. Gridley,' L.R. Goldin,’'
E.A. Engels'

'National Cancer Institute, NIH, BETHESDA, MARYLAND, USA; *Danish
Cancer Society, COPENHAGEN, Denmark

Background. In Europe and the U.S. a total of more than 35,000 multi-
ple myeloma (MM) cases are diagnosed annually. Although the etiolo-
gy of MM remains unclear, associations between MM and past history
of disorders characterized by chronic immune dysfunction such as pneu-
monia have been observed in limited clinical and epidemiological stud-
ies. Aims. To evaluate risk of MM associated with a personal history of
airway infections. Methods. Using population-based linked registry data
from Denmark, we conducted a case-control study including 4,476 MM
cases diagnosed 1977-1997 and 16,727 age and gender matched con-
trols. All individuals were linked with the Danish Inpatient (1977-1997)
and Outpatient (1994-1997) Register to gather information on discharges
listing any of the following coded airway infections: tuberculosis, pneu-
monia, bronchitis, unspecified lower airway infection, laryngitis,
nasopharyngitis/pharyngitis, unspecified upper airway infection, sinusi-
tis, otitis media, and influenza. We calculated odds ratios (ORs) and 95%
confidence intervals (Cls) as measures of relative risks for each condition
using logistic regression. Airway infection data were restricted to those
that occurred more than one year before MM diagnosis for cases and
their corresponding controls. In models including multiple prior airway
infections, we examined the association between MM risk and number
of events (1, 2, and 3+) and time from discharge listing a defined airway
infection until MM diagnosis (1-5, 5-10, and 10+ years latency).
Observed associations were stratified by age at MM diagnosis (<65 vs.
265 years). Results. We found significantly increased risk of MM associ-
ated with personal history of pneumonia (OR=1.7, 95%CI 1.5-2.1; 207
cases, 437 controls). In analyses stratified by latency, significant 2.1-fold
(95%CI 1.7-2.6; 149 cases, 271 controls) elevated MM risk was observed
in the 1-5 year latency interval but not in the 5-10 year (OR=1.2, 95%CI
0.9-1.7; 49 cases, 132 controls) or the 10+ year (OR=0.8, 95%CI 0.5-1.4;
18 cases, 62 controls) latency intervals. Among persons with 1 or 2 pri-
or pneumonia events, we found significant 1.6-fold (95%CI 1.3-1.9; 166
cases, 361 controls) and 1.7-fold (95%CI 1.0-2.6, p=0.031; 27 cases, 55
controls) elevated MM risks, respectively. We observed that individuals
with 3+ previous pneumonia events had further elevated (OR=2.2,
95%CI 1.1-4.3; 14 cases, 21 controls) MM risk, which was particularly
high among older (265 years) individuals (OR=2.8, 95%CI 1.2-6.4). Old-
er subjects with 3+ pneumonia events in the 1-5 years latency interval
had the most prominent MM risk (OR=3.6, 95%CI 1.2-11.3; 6 cases, 6
controls). We found no association between personal history of other air-
way infections and MM risk. Summary/Conclusions. Personal history of
pneumonia was a predictor for risk of MM; particularly among individ-
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uals 265 years with multiple prior pneumonia events. The increased
MM risk subsequent to pneumonia was confined to the 1-5 year laten-
cy interval suggesting that pneumonia might be a potential late trigger
for MM development, rather than a risk-factor for the precursor of MM,
monoclonal gammopathy of undetermined significance (MGUS). Alter-
natively, pneumonia could be a manifestation of immune disturbances
in late-stage MGUS. Future studies examining underlying mechanisms

of the observed findings may provide insights to the etiology of MM.
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MINIMAL RESIDUAL DISEASE CAN BE DETECTED IN ALMOST ALL MULTIPLE MYELOMA
PATIENTS IN REMISSION USING A COMBINED APPROACH OF FIVE-COLOUR FLOW
CYTOMETRY AND INTERPHASE FISH ON SUBSEQUENTLY SORTED PLASMA CELLS

M. Leo,' B. Maes,” M. Berten,” G. Bries,” V. Madoe,” K. Magerman,’
A. Mewis,” P. Declercq,’ R. Cartuyvels,” V. Peeters,” K. Hensen,?

J.L. Rummens’
'Hematology, BARI, Italy; *Virga Jesse Hospital, HASSELT, Belgium

Background. Translocations involving IGH, del(13q) and del(17p) are
frequently found in multiple myeloma (MM), smoldering myeloma (SM)
and monoclonal gammopathy of undetermined significance (MGUS) by
fluorescence i situ hybridisation (FISH) and are shown to be of prognos-
tic relevance. However, adequate FISH detection may be hampered by
low-level bone marrow infiltration, in SM and MGUS and also in MM,
at diagnosis and especially during therapy. Plasma cell (PC) targeting
strategies are thus mandatory to increase sensitivity of the FISH assay.
Aim.We aimed at demonstrating the feasibility and high sensitivity of a
combined approach of five-colour flow cytometry (FCM) and interphase
FISH on subsequently sorted PC. Therefore, using this approach, we
have analysed bone marrow samples from patients at different stages of
disease and therapy, all containing low percentages of PC. Methods. A
total of 32 bone marrow aspirates were analysed, including samples
from patients with MGUS (n=12), SM (n=3), MM at diagnosis or relapse
(n=6) and MM in partial or complete remission (CR) (n=11). Cytologi-
cal analysis of bone marrow smears showed PC percentages in the range
0.5% to 11%. Expression of molecules of interest in PC disorders
(CD138, CD38, CD56, cylg light chain (L)) was routinely investigated
using five-colour FCM on a FACS-Aria (BD, US). CD56=IgL cell popu-
lations were subsequently sorted and spotted on slides with the same
instrument. The high purity of the sorted cells (mean 95%) was demon-
strated by reanalysing the cells by FCM and by microscopy. Dual colour
interphase FISH with probes for IGH, 13q, 17p and 12 (control) (Vysis,
Abbott, US) was applied on the sorted PC as well as on the correspon-
ding bone marrow smears. Results. Five-colour FCM showed the pres-
ence of an aberrant PC population, by the presence of IgL restriction
and/or the expression of CD56 in 27 of 32 samples. On sorted PC, 24
(MM, SMM, MGUS) out of 32 samples (75%), including 4 FCM nega-
tive samples, displayed at least one abnormality with FISH (del(13q),
IGH translocation and del(17p) in respectively 15, 11 and 6 of 24 cases),
versus only 8 on the corresponding smears (25%). Of 11 samples derived
from patients in partial or complete remission, all except one showed
aberrant PC by five-colour FCM and/or by FISH on sorted PC, indicat-
ing the presence of minimal residual disease (MRD). Conclusion. FISH on
flow sorted PC improves the detection of chromosomal aberrations in
plasma cell disorders and is very well applicable in the routine diagnos-
tics of MGUS, SM and MM for prognostic evaluation. Importantly, using
the combined approach of five-colour FCM and interphase FISH on sub-
sequently purified plasma cells, we were able to detect MRD in almost
all of MM patients in remission. We propose this approach as a valuable
alternative for other MRD detection methods such as flow cytometry
alone and allele-specific PCR.
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BORTEZOMIB TRANSIENTLY INHIBITS OSTEOCLAST ACTIVITY IN CELL CULTURE
CONDITIONS MIMICKING IN VIVO INTERMITTENT TREATMENT

P. Boissy, T. Plesner, ].M. Delaisse
Vejle Hospital, VEJLE, Denmark

Background. Bone disease induced by multiple myeloma (MM) leads
to severe pain, high risk for collapse of vertebral bodies and fractures of
the major weight-bearing bones. It is due to acute degradation of bone
matrix by osteoclasts, not coupled with new bone formation by
osteoblasts. MM-induced bone disease is currently treated with bispho-
sphonates, highly effective bone resorption inhibitors, which do not
stimulate but rather inhibit bone formation. Furthermore bisphospho-
nates may cause renal damage and osteonecrosis of the jaw. Therefore,
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it is important to reconsider the management of MM bone disease in
long-term treatment. Recently, preclinical studies have reported that the
proteasome inhibitor Bortezomib used for the treatment of MM patients
can stimulate bone formation, and that in MM patients treated with
Bortezomib serum levels of bone formation markers are increased. Aims.
In this study, we have investigated whether Bortezomib may inhibit
osteoclast activity. Methods. Osteoclasts were differentiated from pure
populations of blood derived CD14-positive monocytes cultured with
M-CSF and RANKL for 6-7 days. Cells were treated with Bortezomib
at different concentrations in a continuous mode. It has been reported
that prolonged inhibition of proteasome activity may be toxic for any
cell type and i1 vivo pharmacodynamic studies have shown Bortezomib
to be eliminated from the vascular compartment as soon as 30min after
intravenous injection, displaying maximal inhibitory activity of the pro-
teasome within 24 hours subsiding rapidly thereafter. Therefore, borte-
zomib was also given intermittently to mimick the in vivo situation.
Osteoclast differentiation and activity were assessed by measuring Tar-
trate-Resistant Acid Phosphatase (TRACP) activity in the medium. Cell
viability was determined with Celltiter Blue measuring metabolic activ-
ity. To extend our observations to the clinical situation, serum levels of
CTX-], a bone resorption marker, were measured during the 3 days fol-
lowing therapeutic Bortezomib administration in a single patient. Results.
Continuous treatment with Bortezomib at 4nM and higher concentra-
tions proved to be highly toxic for differentiating osteoclasts (cultures
in presence of M-CSF+RANKL) but also monocytes (cultures in presence
of M-CSF only) during a 7-day culture. However, a 6-hour-pulse treat-
ment with Bortezomib every third day, was not toxic to primary mono-
cytes, even at a concentration as high as 25nM and a culture period as
long as 7 days. In this condition, TRACP activity of osteoclasts was
strongly inhibited by Bortezomib within the first 24 hours post-pulse
(65% inhibition at 25nM Bortezomib) but the activity returned to the
control level after 72 hours. In the patient serum serum levels of CTX-I
decreased during the first 48 hours after each Bortezomib injection (n =
3), and tended to increase again after 72 hours suggesting a partial recov-
ery of osteoclast activity between each dose. Conclusions. Our results
suggest that Bortezomib temporarily inhibits osteoclast activity i vitro
and in vivo. This transient inhibition of osteoclasts could be an advan-
tage compared to the more persistent inhibition of osteoclast activity by
bisphosphonate since recent reports suggested that formation of new
bone requires at least a transient activity of osteoclasts. Further clinical
studies are warranted to validate our findings.
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COMBINATION THERAPY EFFECTS OF LENALIDOMIDE IN FGFR3 MULTIPLE MYELOMA
CELL LINES

A. Gandhi,' ]. Kang,' L. Capone,' P. Schafer,' W. Sherman,® D. Stirling'

'Celgene Corporation, SUMMIT, USA; *Columbia-Presbyterian Medical Cen-
ter, NEW YORK, USA

Background. Lenalidomide (Revlimid®) has recently been approved for
the treatment of a subset of myelodysplastic syndromes, and is being
evaluated as treatment for a broad range of other hematology and oncol-
ogy conditions, including multiple myeloma (MM), chronic lymphocyt-
ic leukemia and solid tumor cancers. Data from Phase II and Phase III
studies of lenalidomide plus dexamethasone in MM patients show sig-
nificant benefits of combination therapy versus dexamethasone alone,
in terms of median time to disease progression and overall survival. A
subset of MM patients (10-20%) are known to have a t(4;14) transloca-
tion that results in the overexpression of oncogenes FGFR3 and
MMSET/WHSC1. FGFR3 is a tyrosine receptor kinase that is activated
by the pro-angiogenic growth factors aFGF and bFGE FGFR3 is not nor-
mally expressed in B cells but is overexpressed and sometimes has a
constitutively activating mutation in multiple myeloma cells with t(4;14).
We hypothesized that FGFR3+ cells may have enhanced sensitivity to
lenalidomide inhibition. Aims. Given the involvement of FGER signaling
in angiogenesis and the anti-angiogenic activity of lenalidomide, we
studied the effect of lenalidomide on proliferation signals in FGFR3+
MM cells. Methods. Three FGFR3+ (NCI-H929 (t(4;14), wt FGFR3), LP-
1 (t(4;14), FGFR3 F384L), and OPM-2 (t(4;14), constitutive FGFR3
K650E)) and six FGFR3- (no t(4;14)) control MM cell lines (JJN3, SK-
MM-2, EJM, RPMI-8226, Karpas-620 and KMS-12) were tested. Cells
were incubated with compounds for 72 hours and assayed by 3H-thymi-
dine incorporation. IC50s were calculated by nonlinear regression analy-
ses with GraphPad Prism. Results. The lenalidomide sensitivity in cell
proliferation assays is NCI-H929 > Karpas-620 > LP-1 > SK-MM-2 >
EJM, OPM-2 > JJN3 > RPMI-8226 > KMS-12 indicating no correlation
between lenalidomide anti-proliferative activity and FGFR3 expression.
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Thalidomide had little if any effect (IC50>100 mM) in all cells tested. To
study the effect of lenalidomide in combination with other chemother-
apeutic agents in FGFR3+ MM cells, three FGFR3+ MM cell lines (NCI-
H929, LP-1 and OPM-2) were treated with lenalidomide in combination
with dexamethasone (Dex), doxorubicin (Dox), and vincristine (Vinc).
In FGFR3-negative cells (RPMI-8226), lenalidomide was only partially
additive with Dex, and completely non-additive with the other three
agents. In the FGFR3+ cells, lenalidomide was partially additive with
Dex and Vinc. The len+Vinc combination was also examined in 5 addi-
tion FGFR3- multiple myeloma cell lines and partial additivity was
observed in 2 out the 5 cell lines tested. In the constitutively active
FGFR3+ cells, the len+Dex and len+Vinc combinations were fully addi-
tive. The len+Dox combination was partially additive in two out of three
FGFR3+ MM cell lines. Conclusions. No correlation was found between
lenalidomide anti-proliferative activity and FGFR3 expression. In four
MM cell lines (RPMI-8226, NCI-H929, LP-1, OPM-2), the len+Dex com-
bination is better than either agent alone, which correlates with the clin-
ical observation that this combination in MM patients is better than Dex
alone. Our data suggest that the len+Dex combination may also be ben-
eficial in an FGFR3+ MM population. These data also provide new evi-
dence to suggest that the len+Vinc combination may be better than either
agent alone against multiple myeloma clone proliferation.
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A NOVEL /N VIVO ANIMAL MODEL FOR HUMAN MULTIPLE MYELOMA BASED ON
BIOLUMINESCENCE IMAGING OF TUMOR CELL GROWTH

H. Rozemuller, I. Koggel, R. Spaapen, A. Hagenbeek, A.C.M. Martens
University Medical Center, UTRECHT, Nethetlands

Preclinical testing of new therapeutical strategies or new cytotoxic
drugs for the treatment of multiple myeloma (MM) requires animals
models that closely resemble human disease and that allow quantitative
evaluation of the applied therapy. Here we present a novel in vivo MM
model by engraftment with U266 or RPMI-8226/S cells, both of human
origin, into RAG2cg double knock-out mice (RAG2GC). These mice are
immune deficient because they lack T-, B and NK cells and the mice eas-
ily accept human cells (van Rijn et al., Blood 2003, Rozemuller et al.,
2004). In this model we introduce the use of luciferase gene marking of
the MM cells and applying Bioluminescence imaging (BLI) in living ani-
mals for measuring the initial growth of the MM cells and the response
to treatment. After intravenous injection of 2x10° cells MM cells engraft-
ment and outgrowth occurred in all mice but it was limited to the bone
marrow compartment, thus resembling human MM. FACS analysis
revealed the presence of human CD45, CD138 and CD38 positive
myeloma cells in a variety of examined bone specimen. Infiltration into
other organs was not observed. MM cells were transduced with a GFP-
Firefly luciferase (fLuc) fusion gene. When luciferase converts the sub-
strate luciferin, photons are emitted that can be registered by using sen-
sitive CCCD cameras. The absolute number of photons that are pro-
duced correlates (in our application) with the local tumor mass. Mice
were injected iv. with GFP-fLuc 2x10° cells MM cells (U266 or
RPMIB226/S) and then imaged weekly using BLI. Within 2 weeks after
injection significant BLI signals were detectable. Per mouse 5-10 foci
showed luciferase activity, predominantly in the pelvic region, skull,
limbs and the spine. All mice were examined weekly with BLI. We
observed that the amount of light produced at the various foci of tumor
growth, within an individual mouse as well as in between mice, showed
a comparable increase. After 9-12 weeks all mice were killed due to
excessive tumor growth. Growth curves that were made on the basis of
subsequent BLI images revealed exponential growth of the total tumor
mass per mouse as well as for the individual foci of MM growth in each
mouse. All curves show similar growth kinetics with an average popu-
lation doubling time of approximately 5-6 days. The range in which
tumor growth can be monitored with BLI (and as a consequence also the
response to treatment) spans 3-4 decades. The BLI signals could post-
mortem be confirmed by flow cytometry of GFP+ cells in affected bones.
The major advantage of this model is the option for quantitative evalu-
ation of the effect that a given treatment has on the tumor load. In con-
clusion, we have developed a novel i vivo model to study the charac-
teristics of homing and outgrowth of MM and we show that it can be
used for quantitative evaluation of the efficacy of the therapeutic inter-
vention.



RELATIVE QUANTIFICATION OF TUMOR ASSOCIATED ANTIGENS MAGE-A1 AND MAGE-A3
IN MULTIPLE MYELOMA

J.V. Vigasova,' ]. Kadlecova,” R. Spesna,” R. Gaiyllova,” M. Penka,’
J. Michalek,'R. Hajek®

'Faculty Hospital Brno, BRNO- BOHUNICE, Czech Republic; *Dept. of Med-
ical Genetics, FH, BRNO, Czech Republic; *Depr. of Clinical Hematology, FH,
BRNO, Czech Republic; *1.DIK, Faculty Hospital, BRNO, Czech Republic;
*IHOK, Faculty Hospital, BRNO, Czech Republic

Background. Multiple myeloma (MM) is a malignant plasma cell neo-
plasm that often is preceded by a common pre-malignant monoclonal
expansion of plasma cells called monoclonal gammopathy of undeter-
mined significance (MGUS). MGUS is reported to be present in 1% of
the adult population and to progres to MM at a rate of 1% per year. MM
is an incurable tumor characterized by clonal expansion of malignant
plasma cells in the bone marrow. The MAGE genes encode antigenic
peptides that are presentd by HLA class I molecules and that are recog-
nized on human tumors by T lymphocytes. They are activated in a vari-
ety of malignant neoplasma while remaining silent in normal tissues
with the exception of testis and ocassionally placenta. Presence of RNA
transcripts encoding members of the MAGE gene family in myeloma
tumor cells and cell lines has been documented. Aims. The aim of this
study is to evaluate the possibility of using these genes as molecular
markers of the progression MGUS to multiple myeloma and the early
relapse of the MM. This abstract covers our pilot and preliminary Results.
Methods. Total of 50 samples from bone marrow were evaluated: 25
samples from myeloma patients, 8 samples of patients with early stage
of MM who did not required treatment (smoldering MM 2x and stage
IA 6x), 5 samples of MGUS patients, 9 samples of normal healthy donors
served as control group. Total RNA was evaluated by RT-PCR and then
by real-time PCR using FRET probes on the LightCycler instrument
(Roche). For relative quantification we used G6PDH housekeeping gene
as external standard. As positive control we used myeloma cell line
U266. Results. None from samples of 9 healthy donors did show expres-
sion of MAGE. Only 1 of 5 (20%) samples from MGUS patient showed
expression of MAGE-A1. Five (62,5%) from 8 patients with early stage
of MM (IA and smoldering) showed expression of MAGE. On the con-
trary 11 (44%) of 25 samples from MM patients showed expression of
at least one gene MAGE-A1 or MAGE-A3 or both (7 cases). Summary/
Conclusions. We have confirmed that expression of MAGE is not present
in samples of healthy donors. There is an obvious correlation between
expression of the MAGE genes and early-late stage of the disease as our
preliminary evalaution confirmed the detection of low expression lev-
els of MAGE-type mRNA in bone marrow from patients with MGUS
and early stage of MM. It is possible that MAGE antigen monitoring
may predict the evolution towards more advanced disease as well as this
metod should be used for monitoring minimal residual disease in
patients with MM. The prospective evaluation is under way. The actu-
al results covering total of 15- 50 evaluated patients in conclusive groups
will be presented. This work is supported by grant of the Ministry of
Education, Czech Republic, LC06027.
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POST RELAPSE AND OVERALL SURVIVAL OF PATIENTS WITH MULTIPLE MYELOMA THAT
PROGRESSED AFTER DECEMBER 1998

LH. Hardan,' A.S. Shimoni,’ AK. Kneller,' A.A. Avigdor,'
M.B. Bercowicz,' I.D. Davidiwits," N.S. Shem-Tov,' M.L. Leiba,"
R.Y. Yerushalmi,' I.B. Ben-Bassat,' B. Sokolowska’

'Sheba Medical enter, TEL-HASHOMER, Israel; *Department of Hematology
Medical Univers, LUBLIN, Poland

Background. The prognosis of multiple myeloma (MM) patients pro-
gressing after autologous BMT (ABMT) was documented to be poor,
ranging between 14-18 months in various reports. Since December 1998,
a variety of novel methods were introduced for the salvage therapy of
MM, namely Thalidomide, reduced intensity allogeneic stem cell trans-
plantation (RISCT) and later on Bortezomibe and Lenalidomide. Aims.
To evaluate the impact of the introduction of novel methods in progress-
ing MM. Methods. We report the outcome of a non-selected group of
MM patients that progressed from ABMT after December 1998 and
were treated in our center. The treatment strategy for this group of
patient was based on the nature and the risk score of the relapse, accord-
ing to the following mile stones: 1. Treatment only at clinical indication;
2. Thalidomide with or without steroids: A. As first line of salvage ther-
apy. B. At relapse from RISCT in a combination with donor lymphocyte
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infusion (DLI); 3. RISCT or ABMT: A. for consolidation of response in
patients resistant to thalidomide (after an induction of response with
platinum containing regimen) and /or with high risk responding relapse.
B. At escape from thalidomide effect; 4. Bortezomib and Lenailidomide:
A. in patients resistant to or escaping from Thalidomide effect, with an
attempt to consolidate response by high dose therapy with allogeneic or
autologous stem cell support. B. At progression from RISCT that did not
respond to DLI and Thalidomide. Results. 84 patients (pt’s) that their dis-
ease progressed after ABMT between December 1998 and May 2004
were enrolled. All patients were treated with Thalidomide as first salvage
therapy at a clinical indication, followed by the various options accord-
ing to the scheme. At a later stage, 32 patients underwent RISCT (22
from related and 10 from unrelated donors) and 13 patients had an
ABMT. 16 patients were treated with Bortezomibe and 8 patients
received Lenalidomide, for further progression. The median interval from
detection of progression to initiation of therapy was 5.5 months.
Response rate to thalidomide + steroids was 59% with a median dura-
tion of response (for responders not transplanted immediately at
response) being 15 months (the longest exceeding 5.5 years). Transplant
related mortality in RISCT was 22%. The 3 years overall survival (OS)
for all the patients that underwent RISCT is 42%, and for those trans-
planted at response 61%. The median OS rate from progression, of the
entire group of 84 patients, is 39 months. The median OS from first
ABMT of this group is 84 m. Summary. The introduction, since 1998, of
novel tools for the treatment of progressing MM, significantly prolongs
the post relapse and the overall survival of patients with MM that under-
go ABMT as a part of the initial therapy.
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OPG/ RANKL SYSTEM IN MULTIPLE MYELOMA

V.S Goranova-Marinova,' S.E. Goranov,’ PI. Pavlov,®
A.D. Bojadzhieva’

"University Hospital Sv.Georgi, PLOVDIV, Bulgaria; *University Hospital
Sv.Georgi, PLOVDIV, Bulgaria; *Department of Clinical Laboratory, Bulgatia

Background. According to the contemporary ‘convergent’ hypothesis
the major osteoresorbtive and antiresorbtive factors converge to the sys-
tem osteoprotegerin (OPG)/receptor activator of nuclear factor kB-ligand
(RANKL) and influencing its delicate balance they affect osteoclast pro-
liferation, activation and apoptosis. Clinical results concerning the impor-
tance of the system in myeloma bone disease (IMBD) are controversial.
Aims. To analyse the serum levels of OPG and RANKL in patients with
multiple myeloma (MM) and their correlations with clinical stage (Durie
et Salmon), degree of MBD (according to the Merlini scale) and basic
parameters of disease activity. Methods. We studied 66 newly diagnosed
patients with MM, 29 male, 37 female, median age+SD: 61,8+8,6; range:
45-8lyears. In I/ II / III clinical stage were 13,7% / 33,3% / 53,0%
patients, renal failure (RF) was found in 40,9%, MBD in 84,8%, hyper-
calciemia in 31,8%. Serum levels of OPG and RANKL (ELISA kits Bio-
medica, Vienna) were compared to a control group of healthy individu-
als (n=30). Statistics were performed by SPSS for Windows v. 11.0.
Results. OPG levels were higher in myeloma patients: 5,36+0,46 pmol/l
vs 3,77+0,33 pmol/L (p<0,001) but OPG/creatinin ratio (thus eliminat-
ing the influence of RF) does not differ between the groups. The lowest
OPG levels were measured in patients with MBD grade 2+3: 4,26+0,36.
A positive correlation between B2-microglobulin and OPG was found-
p<0,001; r= +0,375. We found strong negative correlations of OPG/cre-
atinin with clinical stage (»<0,001; r=-0,616), MBD (p<0,001; r = -0,521)
and bone marrow plasmocytic infiltration (¢<0,001; r=-0,530). Levels of
RANKL were higher in MM compared to controls: 0,458+0,046 pmol/L
vs 0,203+0,031 pmol/I (p<0,001).

Table 1. Rankl and Rankl/OPG tatio-clinical correlations.

Parameter Rankl Rankl/Opg
p r p r

Clinical Stage <0.001 0.524 <0.001 0.690
Myeloma Bone Disease <0.001 0.524 <0.001 0.690
Bone marrow plasmocytosis 0.004 0.346 0.011 0.39
{32-microglobulin* <0.001 0.577 <0.001 0.543
LDH 0.001 0.397 0.015 0.299
CRP NS 0.024 0.277
*Patients without RF.
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RANKL/OPG ratio was also significantly higher in MM compared to
controls: 0,125+ 0,019 vs 0,053+0,019; (v<0,001). The highest levels of
RANKL and RANKL /OPG ratio were found in patients with MBD grade
2+38: 0,589+0,076 and 0,185+0,03 respectively. RANKL and RANKL
/OPG ratio correlated strongly with clinical stage, MBD, bone marrow
plasmocytosis, LDH and B2-microglobulin in the group without RF
(Table). No correlation was found between RANKL, RANKL/OPG and
the immunological variant, serum levels of Ca, creatinin, haemoglobin
and albumin. Conclusios. Our data show that OPG, RANKL and RAN-
KL/OPG ratio are important clinical markers of MBD and a future tar-
get for therapeutic intervention. Increased OPG levels in patients with
RF are most probably a result of compensatory reaction to the increased
bone resorbtion, rather than to the reduced glomerular filtration.
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SAFETY AND EFFICACY OF BORTEZOMIB FOR RELAPSED/REFRACTORY MULTIPLE
MYELOMA IN DAILY ONCOLOGY PRACTICE

H. Freimann,' A. Calderoni,’* P. Cornu,® R.A. Olie*

'KSSW Kantonales Spital Sursee-Wolhusen, SURSEE, Switzerland; *Oncolo-
gia Varini & Calderoni, LUGANO, Switzerland; *Hdpital Riviera/La Provi-
dence, VEVEY, Switzerland; ‘Janssen-Cilag, BAAR, Switzetland

Background. Bortezomib is a novel first-in-class anti-cancer agent, a
proteasome inhibitor. Several publications reported on the safety and
efficacy of bortezomib in the treatment of relapsed/refractory multiple
myeloma in clinical trials. Complementary data on the experience with
bortezomib in daily oncology practice are needed. Aim.Evaluate the safe-
ty and efficacy of bortezomib in the treatment of relapsed/refractory
multiple myeloma in routine clinical practice. Methods. Patients having
undergone >2 prior lines of therapy were treated within a Compassion-
ate Use Programme proposing 6 cycles of bortezomib. While treatment
modalities were at physician’s discretion, the Programme recommend-
ed 1.3 mg/m’i.v. bortezomib on days 1, 4, 8 and 11 of each 21-day cycle.
Addition of oral dexamethasone (20 mg the day of and the day after
bortezomib administration) was recommended after 2 or 4 cycles in
case of PD or SD, respectively. Post-hoc safety and efficacy analysis of
patient records was performed using predefined criteria. Best response
achieved was evaluated by the attending physician or by marker (M-pro-
tein or light chain) nadir level. Responders were patients with at least
MR (a decrease 225% in marker level vs. baseline). CR/nCR was defined
by physician’s criteria or by a decrease >95% in marker level vs. base-
line. Patients that received <2 cycles and irregular injections were exclud-
ed from the main analysis. However, a response analysis on an inten-
tion-to-treat (ITT) basis also included these patients. Results. Eighty-eight
patients entered the Programme involving 62 oncologists/haematolo-
gists. Data from 5 patients were unavailable. Main analysis focused on
69 patients and ITT response analysis included 83 patients. Median
patient age was 66 years [44-86], median time since diagnosis was 4
years [0.5-14] and median number of previous treatments was 3 [2-6].
Median number of bortezomib cycles at data collection was 4 [2-19]
and 37.9% of patients were co-treated with corticoids during the Pro-
gramme. In 73.9% of patients (51/69) at least an MR was observed
(61.4% in the ITT analysis). In 87.7% of cases, this response occurred
within the first cycle and in 95.5% within 3 cycles. Best response was
achieved within the first cycle in 11.1% of patients and within 3 cycles
in 68.9%. In the other responders, continuation of treatment improved
the quality of response. Eighteen weeks after treatment initiation, cor-
responding to the anticipated duration of the Programme, 76.2% of the
responders were still responding (2MR). At the time of data collection,
median 4.75 months [0.5-13] after last bortezomib injection, 44.9% of
patients (31/69) were still responding (37.3% of ITT patients), accord-
ing to the physician’s evaluation. The most frequently reported adverse
events were peripheral neuropathy (34.3%), thrombocytopenia (29.9%),
diarrhoea (23.9%) and fatigue (22.4%). Among the cases of peripheral
neuropathy, 65.2% were due to aggravation of a pre-existing condition.
No cases of bortezomib-related haemorrhage were reported. Conclu-
sions. The use of bortezomib in daily clinical practice resulted in encour-
aging high response rates with a predictable adverse event profile in
patients with relapsed/refractory multiple myeloma. Efficacy and safe-
ty data were similar to those reported in clinical trials.
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MULTIPLE MYELOMA (MM) IN BRAZIL: CLINICAL AND DEMOGRAPHIC FEATURES AND
THE UTILITY OF ISS IN 1,017 PATIENTS, MOSTLY WITH ADVANCED DISEASE

V. Hungria," A. Maiolino,” G. Martinez,’ A.C.C. Choair,*

E.O.M. Coelho,’L. Rocha,’R.EM. Nunes,”L.M.R. Silla,°L. Oliveira’,
R.M.D. Faria,""R. Pasquini" S.M.M. Magalhes” C.A. Souza®].V. Pinto
Neto™L. Barreto”

'Santa Casa de Sao Paulo, SAO PAULO, Brazil; *Hospital Clementino Fraga
Filho - UFR], RIO DE JANEIRO, Brazil; *Hospital das Clinicas - FMUSP,
SAO PAULO, Brazil; *“Hospital So Paulo - UNIFESF, SO PAULO, Brazil;
"HEMOPE, RECIFE, Brazil; “Hospital Prof. Edgar Santos - UFBA, SAL-
VADOR, Brazil; "Hospital Brigadeiro, SO PAULQO, Brazil; *Hospital de Clini-
cas de Porto Alegre, PORTO ALEGRE, Brazil; ‘Hospital das Clinicas de Ribeiro
Preto, RIBEIRO PRETO, Brazil; °Hospital das Clinicas - UFMG, BELO
HORIZONTE, Brazil; ""Hospital de Clinicas - UFPR, CURITIBA, Brazil;
Setvio de Hematologia-UFCE/HEMOCE, FORTALEZA, Brazil; *Hospital
das Clinicas - UNICAME, CAMPINAS, Brazil; "*Centro de Oncologia e
Hematologia, BRASLIA, Brazil; “Instituto Nacional de Cancer, RIO DE
JANEIRO, Brazil

Purpose. No large studies have described the features of MM in Brazil.
Our aim was to characterize the demographic and clinical features of
patients with MM treated at tertiary care centers, and to assess the pre-
dictive accuracy of the International Staging System (ISS) in such
patients. Methods. 15 hematology centers provided information on
patients diagnosed between 1998 and 2004, whose data were obtained
from institutional charts and entered on a web-based system designed
for the study. Chi-square tests were used for proportions, and survival
was analyzed by the Kaplan-Meier method and log rank tests. Results.
1,017 patients (49.4% female), with ages ranging from 28 to 94 (medi-
an, 60.8) years, were evaluated. Race was white/mixed in 82.5%, black
in 16.6%, and Asian in 0.9%. In 857 (84.2%) cases with immunoglob-
ulin (Ig) isotype, it was IgG in 52%, IgA in 18.6%, light chain in 9.9%,
non-secretory in 3.4%, and IgM in 0.3%. Bone lesions were present in
84.7% of patients, and Durie-Salmon staging (DSS) was I in 6.5%, Il in
16.4%, and Il in 77.1% of cases. At the end of February, 361 patients
(35.5%) had died. Median follow up for the entire sample was 20.2
months, and 26.8 months for surviving patients. There was a significant
difference between the overall survival (OS) of patients with DSS I, II
and III (»<0.001), but there was considerable overlap between the curves
for stages I and II. Median OS for DSS I, I and III was not reached, 65.7,
and 49.3, respectively. Among 934 patients with complete data, ISS cat-
egory was 1in 184 (14.3%), I1in 5883 (62.5%), and Il in 217 (23.2%). The
median OS was not reached, 57.5 and 24.6 months for these three
groups, respectively (p<0.001). After 5 years, the estimated OS for
patients with ISS I was 68%. 237 (23.3 %) patients underwent high-dose
chemotherapy (HCT), and had a median OS of 77.2 months, compared
with 39.4 months for those not receiving HCT (p<0.001). Other signif-
icant factors for OS in univariate analyses were hypercalcemia (p<0.001)
and elevated LDH (p=0.028). Hypercalcemia was found in 10.7% of
patients with ISS I, 28.3% in ISS II, and 34.0% in ISS III (»<0.001).
Inspection of the OS curves shows ISS to be more useful than DSS in
this sample with mostly advanced disease, with better segregation of the
groups and nominally smaller P values than seen with DSS. Conclusion.
This retrospective study confirms the prognostic utility of ISS, and sug-
gests that ISS is more useful as a prognostic indicator in a sample of
patients diagnosed in late stages of the disease, as determined by the

SS.

Supported by the International Myeloma Foundation Latin America, and
Novartis Oncology Brazil.
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EVALUATION OF 4 STAGING SYSTEMS IN 470 MYELOMA PATIENTS: VALIDATION OF THE
SUPERIOR PROGNOSTIC SIGNIFICANCE OF THE INTERNATIONAL STAGING SYSTEM

D. Mihou,' I. Katodritou,” D. Markala,? K. Zervas®

"Theagenion Cancer Center, THESSALONIKI, Greec; *Theagenion Cancer
Center, THESSALONIKI, Greece

Background. The wide range in survival rates in multiple myeloma
(MM) establishes the necessity for a staging system with prognostic reli-
ability. For more than 30 years, the Durie-Salmon Staging System (DSSS)
remained the system of reference despite its drawbacks. In the mean-
time, the prognostic significance of the combination of B2 microglobu-
lin (B2m) and albumin (alb) has been recognized and subsequently
employed by Bataille er al.,, the South West Oncology Group (SWOGQG)
and most recently the International Myeloma Working Group IMWG),
in attempts to develop simpler staging systems with a stronger prognos-
tic impact. Aims. To evaluate and compare the prognostic significance o
these 4 staging systems in a large number of previously untreated MM
patients. Methods. Between January 1989 and January 2006, 470 consec-
utive patients were diagnosed with MM in our department. Ninety-two
(19.6%) patients received high dose therapy followed by autologous
stem cell transplantation and the rest 378 (80.4%) were treated with
conventional chemotherapy. All patients were classified according to
the following staging systems: 1) DSSS. 2) Staging System of Bataille ez
al. (BSS). Stage I: P2m <6 mg/L and alb >3 g/dL. Stage II: B2m =6 mg/L
and alb >3g/dL. Stage III: alb <8g/dL. 3) Staging System of the SWOG
(SWSS). Stage I: B2m <2.5mg/L. Stage II: 2.5 mg/L <p2m <5.5 mg/L.
Stage III: B2m =5.5mg/L and alb 23g/dL. Stage IV: f2m 25.5mg/L and alb
<3g/dL. 4) International Staging System (ISS) of the IMWG. Stage I: B2m
<3.5mg/L and alb 23.5g/dL. Stage II: neither stage I nor III. Stage III: B2m
25.5 mg/L. Overall survival (OS) was estimated according to Kaplan-
Meier method. Differences in survival were assessed using the log-rank
test. Results. The distribution and median OS of the patients according
to each staging system are displayed in Table 1. Classification according
to DSSS, BSS and SWSS yielded a significantly heterogeneous distribu-
tion of our patients, with the majority being classified in stage III, I and
Il respectively. ISS achieved the most homogeneous patient distribution.
There was no statistically significant difference (9<0.05) in survival
between stages Il and IIIA of DSSS, II and III of BSS, as well as between
stages I and IV of SWSS. ISS alone yielded significant difference (p<
0.0001) in survival between all three stages. Conclusion. Our study con-
firms the superiority of ISS over DSSS and previous prognostic classifi-
cations based on the combination of B2m and albumin. ISS proved to be
a simple, reproducible alternative with high prognostic power, definite-
ly able to gain wide clinical applicability.

Table 1.
DSSS BSS SWSS ISS
Stage N 0S months N 0S months N 0S months N 0S months
(%) (95% Cl) (%) (95% CI) (%) (95%Cl) (%) (95%Cl)
| 38 75 270 53 73 76 135 76
8.1) (62-78) (57.4) (44-62)  (155)  (67-85)  (28.7) (66-86)
I 131 47 79 25 229 45 168 40
(27.9) (37-57) (16.8) (21-31)  (48.7)  (41-49)  (35.7) (35-45)
1l 301 36 121 19 98 23 167 23
(64)  (32-40) (25.7) (13-23)  (208)  (18-28)  (35.5) (19-27)
1A 231 38
(49)  (35-41)
1B 70 24
(15)  (16-32)
v 70 21
(148)  (15:27)
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OSTEONECROSIS OF THE JAW IN PATIENTS WITH MULTIPLE MYELOMA TREATED WITH
BISPHOSPHONATES: A SINGLE CENTER EXPERIENCE

E. Verrou,' A. Banti,” E. Terpos,’ D. Mihou,’ Z. Teleioudis,? D. Krikelis,’
K. Vahtsevanos,” K. Zervas’

"Theagenion Cancer Center, THESSALONIKI, Greece; *Theagenion Cancer
Center, THESSALONIKI, Greece; **' Airforce General Hospital, ATHENS,
Greece;

Background. Bisphosphonate (BP)- associated osteonecrosis of the jaw
(ONY) is a new and distinct clinical entity. Cases of ON]J associated with
the administration of BPs, that is characterized by dehiscence of the oral
mucous membranes and exposure of necrotic underlying mandible or
maxilla, were first reported in 2008. Aim. To study retrospectively a large
number of multiple myeloma (MM) patients treated with BPs, in order
to estimate the incidence and identify possible risk factors for the devel-
opment of ONJ. Methods. Administration of BPs was initiated in our
department in 1991. A review of the medical records of all patients diag-
nosed with MM since 1991 was performed. We evaluated the type of
BP administered, the time of exposure to BP and the cases of ONJ. The
diagnosis of ONJ was based on the presence of symptoms and signs of
intraoral bone necrosis, the findings of panoramic x-rays and the results
of bone biopsies. Patients were divided into 3 groups according to the
type of BP administered. Group A received pamidronate, Group B zole-
dronate and Group C pamidronate and zoledronate sequentially. The %2
test was used for comparisons of proportions across levels of categoric
variables. Mann Whitney U test and One Way ANOVA test were used
to compare the median and mean time of exposure to BPs among groups
respectively. Kaplan Meier method was used to estimate the actuarial
risk of ONJ in each group. Differences were assessed using the log-rank
test. Throughout the analysis a level of 5% was used to denote statisti-
cal significance. Results. Between 1991 and 2005, 303 patients with MM
were diagnosed in our department. Bisphosphonates were administered
to 254 (83.8%) patients with median time of exposure 15 months (4-77).
Group A included 78 patients (30,7 %), Group B, 91 (35,8%) and Group
C, 85 (38,5%) with median time of exposure 10 (4-38), 12 (4-52) and 36
(6-77) months respectively.(pA,C <0.000, pB,C<0.000). Forty- nine
(16,2%) patients did not receive BPs. Twenty eight cases (11,02%) of
ONJ were observed among patients treated with BPs. None of the
patients without exposure to BPs developed ON]J. The median time of
exposure to BPs in patients who developed ONJ was 35 months (12-68),
whereas the respective time for patients who did not, was 14 months (
4-77) (p<.001). One case of ONJ was observed in group A (1,28%), 6 cas-
es in group B (6,5%) and 21 in group C (24,7 %). (pA,B =0.084). All ON]
cases in Group C occurred during treatment with zoledronate. The actu-
arial risk of ONJ after 18 months of administration was 3,7 % for group
A and 7,8% for group B (p=0.25). At 36 months the actual risk o?ON}
was 37,2% and 12,4% for group B and C respectively (p=0.036). Con-
clusions. The incidence of ONJ in patients with MM treated with BPs is
high. Time of exposure and probably the type of BP seems to contribute
to the occurrence of ONJ.
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DETECTION OF RISK-IDENTIFYING MARKERS AND ADDITIONAL ABERRATIONS BY
MULTIPLEX LIGATION-DEPENDENT PROBE AMPLIFICATION (MLPA) IN CHRONIC LYM-
PHATIC LEUKEMIA

A. Buijs, PJ. Krijtenburg, E. Meijer
UMC Utrecht, UTRECHT, the Netherlands

B cell chronic lymphatic leukemia (B-CLL) is the most common form
of leukemia in adults. Recently, deletions of ATM, TP33 and trisomy of
chromosome 12 have been identified as unfavorable markers using inter-
phase FISH. FISH analysis is labor-intensive, expensive and limited to the
number of probes analyzed. We developed a robust method based on
multiplex ligation-dependent probe amplification (MLPA) of target
sequences for 40 different tumor-associated genes, including unfavorable
risk-identifying deletions of ATM and TP33 and trisomy of chromo-
some 12. MLPA data of 53 cases with CLL and one case with follicular
lymphoma (FL) were validated using conventional karyotyping and
interphase FISH analysis, revealing high sensitivity and specificity of
the assay for these risk-identifying mutations. DNA profiling using
MLPA identified recurrent gain of PMAIP1 and BCL2 (18¢21.8), known
targets in B-cell non-Hodgkin lymphoma (NHL). A recurrent deletion of
CDNK2A/B locus (9p21) was found, that was associated with aggres-
sive disease progression. A trisomy chromosome 19 was identified that
went undetected by cytogenetics. MLPA confirmed trisomies of chro-
mosomes 7 and 15. Here we demonstrate that MLPA can be used for
rapid analysis of known risk-identifying markers and detection of addi-
tional numerical cytogenetic unbalances in B-CLL.
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QUANTITATIVE GENE EXPRESSION ANALYSIS OF SURROGATE MARKERS FOR GENETIC
RISK GROUPS AND SURVIVAL IN CLL

D. Kienle,' A. Benner,* A. Krober,' D. Winkler,' P. Lichter,?
R. Dalla-Favera,'H. Dohner,' S. Stilgenbauer'

'University of Ulm, ULM, Germany; *Central Unit Biostatistics, DKFZ, HEI-
DELBERG, Germany; *DKFZ, HEIDELBERG, Getmany; *Columbia Univer-
sity, NEW YORK, USA

Background. The genetic factors VH mutation status, V3-21 gene usage,
and genomic deletions at 11q22-q23 and 17p13 have been shown to be
important prognostic markers in CLL. Given the high complexity of
these analyses in the recent years several molecular surrogate markers
were developed aiming at the facilitation of routine prognosis assess-
ment. Aims. To assess the value of potential surrogate markers for the
prediction of genetic risk groups and survival. Methods. Real-time RT-
PCR (RQ-PCR) of candidate genes was performed in a CD19-purified
and a non-purified CLL cohort each comprising the relevant genetic sub-
groups (VH mutated, VH unmutated, V3-21 usage, 11q-, 17p-). 17 mark-
ers (ADAM29, ATM, CLLU1, DMD, GLO1, HS1, KIAA0977, LPL,
MGC9913, PCDHY, PEG10, SEPT10, TCF7, TP53, Vimentin, ZAP-70,
ZNEF2) identified in previous studies were investigated in the non-puri-
fied cohort of 102 CLL patients. Of these, 10 markers, either with an
overexpression in non-CLL cells or an impact on survival or risk group
prediction, were analyzed in the purified cohort of 112 cases. VH
sequencing and FISH screening for genomic aberrations were carried
out for all cases. Survival information was available for 80 (purified) and
88 cases (non-purified). Logistic regression was performed to test the pre-
dictive value of gene expression for genetic risk groups, Cox propor-
tional hazards statistics for survival analysis. Results. The genetic risk
groups in both cohorts showed the expected correlation with survival
with significantly shorter survival of VH unmutated, 17p-, and 11g- cas-
es indicating a representative composition of the cohorts under study.
In non-puritied cases, the best predictive marker for VH status was LPL
(»=0.001). While no reliable predictive markers were identified for V3-
21 usage or 17p-, lower ATM expression was predictive for 11g-. In sur-
vival analysis including all candidate genes, TCF7 (»=0.001) and KIA0977
(»=0.016) were of prognostic value. In multivariate survival analysis
including candidate gene expression and the genetic risk factors as vari-
ables, only 17p- remained as a significant parameter. In the purified
cohort, significant markers (¢<0.05) for genetic risk groups were: ZAP70,
LPL, and TCEF7 for VH mutation status (I CF7 expression associated with
mutated VH); SEPT10, ZAP70, and ADAM29 for V3-21 usage; ATM
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and TCF7 for 11g- (both with a negative association); ZNF2 for 17p-
(negative association). In survival analysis including the expression of all
candidate genes, only TCE7 was identified as a significant factor. In con-
trast to ZAP70, which was of borderline significance (»=0.061), TCF/
expression was positively correlated with survival times. In multivari-
ate analysis, the parameters 17p-, 11q-, V3-21 usage, TCF7 and ZAP70
expression were identified as independent prognostic factors. Summa-
ry/ Conclusions. Several results obtained in CD19-purified cases could not
be reproduced in unpurified cases strongly arguing for a tumor cell selec-
tion prior to expression analysis. In purified cases, ZAP70, LPL, and
TCEF7 were the best predictors for VH mutation status. Additional mark-
ers such as ATM and ZNF2 may help to identify genomic risk groups
such as 11g- and 17p-. Multivariate survival analysis suggests TCF7 as
a strong survival predictor and points to a pathogenic role for this gene
in CLL.
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DISTINCT EXPRESSION LEVELS OF NOXA IN PERIPHERAL VERSUS LYMPH NODE
CHRONIC LYMPHOCYTIC LEUKEMIA CELLS ARE LINKED WITH SURVIVAL CAPACITY

E. Eldering, L.A. Smit, D.Y.H. Hallaert, R. Spijker, B. de Goeij,
M.H.J. van Oers, C.J. van Noesel

Academical Medical Center, AMSTERDAMNI, Netherlands

Background. The relentless accumulation of chronic lymphocytic
leukemia cells is presumed to derive from proliferation centers in lymph
node and bone marrow. To what extent the properties of these leukemic
cells are linked with the often stated characteristic anti-apoptotic phe-
notype of CLL is unknown. Recently, we have described that in periph-
eral blood CLL samples, aberrant apoptosis gene expression was not
limited to protective changes but also included increased levels of pro-
apoptotic Noxa and Bmf. The functional consequence of this finding is
not known, nor whether this aberrant apoptosis gene profile is also pres-
ent in CLL proliferation centers. Aim. To perform a functional compari-
son of apoptosis gene profiles from peripheral blood CLL versus lymph
node proliferation centers. Methods. Immunofluorescence microscopy,
RT-Multiplex-Ligation-dependent Probe Amplification (RT-MLPA),
Western blot, Transfection, RNA interference. Results. Lymph node
material from 9 B-CLL patients and peripheral blood samples from 16
B-CLL patients were included. All B-CLL expressed CD5, CD23 and
CD19 or CD20. Over 90% of the lymph nodes consisted of lympho-
cytes. Ki67+ cells were either scattered throughout the lymph nodes or
in follicle-like structures. RNA samples were subjected to the RT-MLPA
procedure which monitors expression of 34 apoptosis genes. Apart from
expected differences in survivin and Bcl-XI, the most prominent distinc-
tion with peripheral CLL cells was the generally low levels of Noxa in
lymph node samples. A reduction in Noxa RNA and protein levels could
also be obtained by in vitro stimulation of peripheral blood CLL with
CD40. Direct manipulation of Noxa protein levels was achieved by pro-
teasome inhibition in CLL and via RNAi in model cell lines. In all these
instances, the viability of the cells was directly linked with Noxa levels.
Conclusions. These data indicate that spontaneous apoptosis of peripher-
al CLL cells in vitro is linked with high Noxa levels. We propose that
suppression of Noxa in the lymph node contributes to the persistence
of CLL, and that therapeutic targeting of Noxa might be beneficial.

This work was supported by the Dutch Cancer Foundation (DCF)

SIGNIFICANT CORRELATION BETWEEN OBJECTIVE RESPONSES AND EXPOSURE TO
HUMAX-CD20 IN CHRONIC LYMPHOCYTIC LEUKEMIA

B. Coiffier,' H. Tilly,> L.M. Pedersen,’ T. Plesner,"H. Frederiksen,”
MHJ. van Oers,’]. Woolridge,']. Kloczko,?]. Holowiecki’, A. Hell-
mann,”]. Walewski," M.E Flensburg,”]. Petersen,”” T. Robak®
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ri Becquerel, ROUEN, France; ’)KAS Hetlev, HERLEV, Denmark; *Vejle Hos-
pital, VEJLE, Denmark; *Odense University Hospital, ODENSE, Denmark;
*University of Amsterdam, ANMSTERDAM, Denmark; "The University of Iowa,
IOWA CITY, USA; *Klinika Hematologii, BIALYSTOK, Poland; *Klinika
Hematologii i Transplantacji Szp, KATOWICE, Poland; “Klinika Hematologfi
Akademii Medycznej, GDANSK, Poland; "MSCMCC, WARSAW, Poland;
“Genmab A/S, COPENHAGEN, Denmark; “Medical University of Lodz,
LODZ, Poland

Background. The fully human monoclonal IgG1 antibody HuMax-
CD20 targets a novel epitope of the CD20 molecule on B-cells. HuMax-
CD20 stops growth of engrafted B-cell tumors in SCID mice more effi-



ciently than Rituximab and i.v. infusion of HuMax-CD20 in cynomol-
gus monkeys leads to profound, long lasting, dose-dependent B-cell
depletion. Aim.The objective of the present trial was to establish the
safety, efficacy and the pharmacokinetics of HuMax-CD20 in patients
with chronic lymphocytic leukemia. Methods. Data are presented from
an open label, dose-escalation, multicenter phase I/II clinical trial. 3
cohorts of 3 (A), 3 (B) and an extended cohort of 27 (C) patients with
relapsed or refractory chronic lymphocytic leukemia (B-CLL) received 4
weekly i.v. infusions of HuMax-CD20 and will be followed for 12
months. The first infusion was 100 mg, 300 mg and 500 mg in cohort A,
B and C and the following 3 infusions were of 500, 1000 and 2000 mg,
respectively. Patients were premedicated with oral acetaminophen and
i.v antihistamine and received i.v. glucocorticoids before first and second
infusions. The endpoints were B-cell depletion, adverse events, objective
response according to the NCI working group guidelines for CLL, time
to progression, duration of response, time to next anti-CLL treatment,
and pharmacokinetics. Results. Median age was 61 years; median time
since diagnosis was 6.3 years. Maximum tolerated dose was not reached.
All patients in the highest dose group had pronounced reduction of the
leukemic CD19+CD5+ cell counts. Objective response rate was 46 % (12
of 26 evaluable patients in cohort C) with 2 nPR and 10 PR. By analyz-
ing pharmacokinetic parameters, a statistically significant increased AUC
were demonstrated in responders (median: 1356 pg/mL*h, range: 965-
1830) compared to non-responders (median: 940 pg/mL*h, range: 540-
1260), p=0.011. Similar significant differences were found for Cmax and
Cmin. Conclusion. This preliminary analysis of data from the first 33 CLL
patients treated with HuMax-CD20 demonstrated significant depletion
of CD19+CD5+ cells and provided an indication of clinical efficacy that
correlates with the exposure to HuMax-CD20. These data encourage fur-
ther development of HuMax-CD20 in CLL.
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CD40 LIGATION SENSITIZES P53 DYSFUNCTIONAL CLL CELLS TO CHEMOTHERAPY
INDUCED APOPTOSIS VIA THE P73 PATHWAY

AP Kater,' E Dicker,” C.E. Prada,’ J.E. Castro,’ T.]. Kipps®

'Academic Medical Center, AMSTERDAM, Netherlands; *MLL Munich
Leukemia Laboratory GmbH, MUNICH, Germany; *Moores Cancer Center,
UCSD, LA JOLLA, USA

CD40 activation of chronic lymphocytic leukemia (CLL) cells
enhances their capacity to induce an immune response. Although CD40-
activation has been shown to enhance sensitivity to both cytotoxic T cell
mediated killing and death receptor mediated apoptosis, its effect on
chemotherapy is much less clear. We showed recently that CD40 acti-
vation of CLL cells resulted in induced expression of pro-apoptotic fac-
tors like death receptors, p21 and the BH3-interacting-domain death
agonist (Bid), even in CLL cells with dysfunctional p53. Since the effect
of fludarabine is highly mediated by p53 dependent response genes we
hypothesized that CD40 activation could sensitize p53 dysfunctional
CLL cells to fludarabine mediated apoptosis. In ex vivo studies, we show
that stimulation of CLL cells by co-culture with CD154-expressing cells
induced leukemia-cell expression of p73, a p53-related transcription fac-
tor that is regulated by the c-Abl tyrosine kinase in both p53 functional
and dysfunctional cases. Transduction of CLL cells with an adenovirus
encoding p73 also induced Bid. Next we showed that p53-dysfunction-
al CLL cells resistant to fludarabine treatment could be sensitized to flu-
darabine upon CD40 ligation or p73 transduction. This phenomenon
could be suppressed by specific c-abl inhibition through imatinib treat-
ment. These results demonstrate that CD40 ligation may sensitize
leukemia cells not only to extrinsic but also intrinsic apoptotic stimuli via
a c-Abl-dependent pathway and that CD40-based therapy may be help-
ful in overcoming the resistance of p53-dysfunctional CLL to anti-can-
cer therapy.
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RHAMM/CD168 IS A NOVEL LEUKEMIA ASSOCIATED ANTIGEN WITH PROGNOSTIC
VALUE FOR PATIENTS WITH B-CELL CHRONIC LYMPHOCYTIC LEUKEMIA

K.G. Giannopoulos,' A. Kréber,> A. Dmoszynska,?. Rolinski,*
H. Déhner,’S. Stilgenbauer,” M. Schmitt®

'Medical University of Lublin, LUBLIN, Poland; *Dept. of Internal Medicine III,
ULM, Germany; *Dept. of Hematooncology, LUBLIN, Poland; *Dept. of Clin-
ical Immunology, LUBLIN, Poland

Background and Aims. Differential expression of molecules in patients
with B-cell chronic lymphocytic leukemia (B-CLL) might define suitable
targets for T cell based vaccines and/or antibody approaches. Methods.

11" Congress of the European Hematology Association

We assessed the mRNA expression of the tumor associated antigen
(TAA) RHAMM/CD168 defined earlier by serological analysis of cDNA
expression libraries (SEREX) from leukemic cells. Results. Peripheral blood
mononuclear cells from 40 B-CLL patients and 20 healthy volunteers
(HVs) were examined by quantitative RT-PCR. A leukemia-restricted
expression of the antigen RHAMM/CD168 was observed in 39/40 B-
CLL patients in contrast to the absence of its expression in HVs. To eval-
uate the immunogenicity of this novel LAA, mixed lymphocyte peptide
cultures (MLPCs), followed by enzyme-linked immunosorbent spot
(ELISPOT) and flow cytometry assays were performed to detect antigen-
specific CD8+ T cells. RHAMM/CD168 specific responses by CD8+
HLA-A2/R3tetramer+CCR7-CD45RAhigh effector T cells were detect-
ed. As these CD8+ T cells contribute to the elimination of RHAMM+
CLL cells, we questioned whether expression of the antigen would be
associated with a better survival. RHAMM/CD168 expression revealed
to be higher in patients with unmutated IgVH status. RHAMM normal-
ized against the housekeeping gene TATA binding protein (TBP), i.e. the
RHAMM/TBP ratio was defined as a prognostic surrogate marker for B-
CLL. B-CLL patients with a RHAMM/TBP ratio > 1.38 showed a signif-
icantly shorter treatment free survival (TES). A tendency towards high-
er RHAMMY/TBP expression ratios was observed in B-CLL cases with
dell1q. Conclusion. RHAMM/CD168 is a novel LAA in B-CLL patients,
an antigen correlating with the clinical course of the disease. Therefore,
we consider RHAMM/CD168 an interesting target for immunotherapy
in early stage B-CLL patients, especially with worse prognosis (IgVH
unmutated).
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PARTHENOLIDE INDUCES REACTIVE OXYGEN SPECIES AND SELECTIVE APOPTOSIS OF B-
CHRONIC LYMPHOCYTIC LEUKAEMIA CELLS VIA A P53 INDEPENDENT PATHWAY

]. Steele, G. Prentice, A.V. Hoffbrand, B. Mehta, K. Ganeshaguru,
R.G. Wickremasinghe

Royal Free and UCL Medical School, LONDON, United Kingdom

Background. CLL is incurable using conventional therapy. While the
disease is controlled by treatment with chlorambucil (CHL) or fludara-
bine (FLU), extended exposure results in resistance, which may result
from impaired operation of the p53-mediated apoptotic pathway:. It is
therefore important to identify novel agents which rapidly and selective-
ly induce p53-independent apoptosis of cells isolated from patients resist-
ant to conventional drugs. Parthenolide (PTL) is the active component of
feverfew which has been extensively used for the treatment of
migraines. PTL induces apoptosis via reactive oxygen species (ROS) gen-
eration and blockade of components of the potent anti-apoptotic NF_B
pathway, including the upstream regulator I_B kinase. Aims. To deter-
mine (a) whether PTL is selectively toxic to CLL cells, (b) whether PTL
is toxic to CLL isolates resistant to conventional drugs and (c) whether
its cytotoxic mechanism involves ROS generation and NFxB inhibition.
Methods. Western blotting, MTT dye reduction assays and morpholog-
ical analysis of cytospin preparations were employed to quantify apop-
tosis and related cell death. ROS production was measured using FAC-
Scan analysis of cells treated with CM-H2DCEFDA, which reacts with
ROS to produce the fluorescent compound deacetylated H2DCE Induc-
tion of a pro-apoptotic conformation change of the Bax protein was
quantified by immunoprecipitation using a conformation-specific anti-
body (Pharmingen). Results. We investigated the sensitivity of isolates
from 78 CLL patients, to PTL and CHL. The median LD50 for PTL was
6.2uM. Fifteen isolates which were resistant to CHL (LD50 >300pM)
were readily killed by PTL concentrations <15 pM. Fifteen of these iso-
lates were relatively resistant to the conventional agent CHL but retained
sensitivity to PTL. Brief exposures to PTL (1-3h) were sufficient to induce
caspase activation and cell death. In contrast, cell killing was not detect-
ed until >12h exposure to 75 pM CHL. CLL cells were strikingly more
sensitive to apoptosis induction by 2-7.5 pM PTL than were normal T
or B Iymphocytes or CD34+ bone marrow progenitor cells. In contrast
to CHL, PTL failed to elevate p53-levels, suggesting a p53-independent
mode of action. This conclusion was confirmed by the observation that

ifithrin o, an inhibitor of p53-mediated transcription, failed to abrogate
cell killing by PTL. Mechanistic studies showed that killing of B-CLL
cells by PTL was via PTL-induced generation of ROS, since treatment
with N-acetylcysteine (NAC) abrogated the PTL induced apoptosis. ROS
generation resulted in turn in a pro-apoptotic Bax conformational change,
release of mitochondrial cytochrome c and caspase activation. PTL also
decreased nuclear levels of the anti-apoptotic transcription factor NF_B
and diminished phosphorylation of its negative regulator I_B. This is
the first report showing the relative selectivity of PTL towards CLL cells
and its p53-independent mechanism of apoptosis induction. Conclusion.
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In conclusion, the rapid, selective, p53-independent cytotoxic action of
PTL and its ability to kill CLL isolates refractory to cytotoxic drugs sug-
gest that this agent may be of value in the treatment of CLL patients
resistant to conventional regimes. These data also suggest that further
investigation of natural products that induce ROS may be of potential
therapeutic use for the treatment of B-CLL.
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SMALL MOLECULE PAN-BCL2 FAMILY INHIBITOR OBATOCLAX (GX15-070): FINAL
RESULTS OF A SINGLE AGENT PHASE | TRIAL IN PATIENTS WITH REFRACTORY CHRONIC
LYMPHOCYTIC LEUKEMIA (CLL)

S. O’Brien,' D. Claxton,” M. Crump,’ S. Faderl,' T. Kipps,* M. Keating,'
B. Cheson’

'MD Anderson Cancer Centet, HOUSTON, USA; *Hershey Medical Center,
HERSHEY, USA; °Princess Margaret Hospital, TORONTO, Canada;
‘UCSD, SAN DIEGO, USA; *Georgetown University, WASHINGTON,
USA

Background. Obatoclax is a synthetic small molecule which inhibits the
binding of the antiapoptotic proteins bcl-2, bel-xl, bel-w and mcl-1 to the
proapoptotic proteins bax and bak. It shows broad single agent cytotox-
icity in cancer cell lines i vitro and in vivo and in human B-CLL cells ex
vivo. Bcl-2 family proteins are universally overexpressed in CLL in which
accumulation of malignant cells is thought to be the direct result of the
consequent inability to undergo apoptosis. Aims. determine safety pro-
file, reccommended phase II dose, pharmacokinetic and pharmacody-
namic profile of obatoclax in refractory CLL. Methods. accelerated dose
escalation of 1-3 h infusions every 3 weeks with single intra-patient
dose escalation allowed. To assess obatoclax’s direct effect on the release
of proapoptotic proteins, the relative levels of activated bak/bax hetero
oligomers were monitored serially in PBMNCs following dosing. Induc-
tion of apoptosis was monitored quantitatively with serial determina-
tions of plasma concentration of histone-oligonucleosomal DNA
(ODNA) complexes. Results. 12 patients enrolled at doses ranging from
3.5-14 mg/m’ administered using a 1 hr infusion and 13 patients at 20-
40 mg/m” using a 3 hr infusion. Median age was 61 (range 46-76), Rai
stage was III-IV in 19 and median number of prior therapies was 4 (range
2-10). The most frequent adverse events (AE) have been somnolence
grade 1 (40%) or 2 (19%) and euphoria grade 1 (47 %) or 2 (9%) occur-
ring during or shortly following the infusion. Other AE’s reported in
225% of patients were transient O2 desaturation (25%), AST increase
(84%) and fatigue (34%). Dose-limiting toxicities have been Grade 3
infusional neurological events such as somnolence, ataxia and dyspho-
ria. Doses 210 mg/m’ were associated with a significant increase in acti-
vated bak/bax hetero oligomers sustained for up to 8 hrs at the higher
doses evaluated. An early release of ODNA occurred 1-6 hrs after the
start of the infusion. A secondary increase occurred with a noticeable lag
time from the peak plasma GX15-070 concentration (24 to 168 hrs after
the start of the infusion). There was a correlation between peak plasma
ODNA concentration (median = 400 range 0-4358 AU/mL) and dose
(threshold effect at 14 mg/m?®) as well as AUC (max ODNA 2x baseline
if AUC<180 ng.hr/mL vs. 15 x baseline when AUC=180 ng.hr/mL;
p<0.015). 18/25 patients showed reduction of peripheral lymphocyte
counts (mean of 29%). Best clinical responses assessed by CLL Work-
shop Criteria so far are : unconfirmed PR in 1. In addition, 4/14 patients
with baseline platelet count <100,00/mm?® showed sustained elevations
of platelet counts by 250% including two patients improving from
70,000 to 144, 000/mm® and 47,000 to 105,000/mm?; 3/11 patients who
were anemic at baseline showed sustained elevations of Hb from 8.7 to
10.6 g/dL, 7.9 to 13.9 g/dL and 8.7 to 9.8 g/dL, the latter two achieving
transfusion independence. Conclusions. single agent obatoclax exhibits
dose dependent biological activity in refractory CLL with documented
induction of apoptosis and improvement in hematological parameters
at well tolerated doses. The recommended phase II dose is 28 mg/m’
using a 3 h infusion.
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COMPARISON OF EX VIVO DRUG SENSITIVITY BY TRAC ASSAY AND PATIENT RESPONSE
IN THE UK LRF CLL4 TRIAL
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Background. Previous results have suggested that ex vivo drug sensitiv-
ity test results are independent prognostic or predictive factors for sub-
sequent patient response in chronic lymphocytic leukaemia. Aims. In
order to determine its accuracy at predicting response and survival, drug
sensitivity is being tested both at initial entry (closed October 2004) and
at second randomisation (still open) in the UK Leukaemia Research Fund
(LRF) CLLA4 trial. Methods. At first randomisation, blood specimens were
sent to Bath for drug sensitivity testing: initially by DiSC (Differential
Staining Cytotoxicity) assay; subsequently by its development, the
TRAC (Tumour Response to Anti-neoplastic Compounds) assay. Ten
drugs were tested including chlorambucil, fludarabine and mafosfamide
(used in vitro in place of cyclophosphamide). LC90s were calculated.
Patients were randomised into Trial arms to receive chlorambucil (Chl),
fludarabine (Flu) or fludarabine+cyclophosphamide (FluCy) in the ratios
2:1:1. Numbers of patients with any versus no response were compared.
2P is by Fisher’s exact test. Results. From 777 randomised, LC90 results
from 442 patients could be compared with subsequent patient response.
Definitions of test-sensitive were LC90s of <6.3 ug/mL for chlorambu-
cil, and £10.0 ug/mL for both fludarabine and mafosfamide. No differ-
ence in average drug sensitivity was found between Trial arms. Results
are presented in the Table. All differences between response rates in the
test sensitive and resistant groups were highly statistically significant. For
instance, for those treated with Flu or FluCy, 90.7% (95% confidence
interval (CI) = 86.8-94.6) of test-sensitive patients responded compared
with 22.2% (3.0-41.4) test-resistant patients. Conclusions. At diagnosis of
CLL, even within a group of patients with a high clinical response rate,
ex vivo drug sensitivity can be used to identify a proportion of patients
with a significantly poorer probability of clinical response. TRAC results
predict better for patient response to fludarabine (+ cyclophosphamide)
than for response to chlorambucil.

Table 1. Comparison of ex vivo drug sensitivity with subsequent patient response (num-
bers of patients).

Test sensitive Test resistant

Trial arm ~ No. Response No Response  Response  No Response  Qdds ratio 2P

(95% Cl)
chi 210 141 45 9 15 52(2.113) 0.0004
Flu+FluCy 232 194 20 4 14 34.0(10-1113)<0.00001
Btal 442 335 65 13 29 11.5(5.7-23) <0.00001
0268

INTRACELLULAR CYTOKINE EXPRESSION BY B AND T CELLS DIFFERS IN ZAP-70
POSITIVE AND ZAP-70 NEGATIVE B-CLL PATIENTS

M. Podhorecka, A. Bojarska-Junak, J. Rolinski, A. Dmoszynska
Medical University of Lublin, LUBLIN, Poland

Background. Changes in cytokine network between malignant cells
and residual T lymphocytes may be responsible for accumulation of
malignant cell clone and for immune abnormalities in B-cell chronic lym-
phocytic leukemia (B-CLL). B-CLL is the most frequent type of adult
leukemia in Western countries and it seems to be a heterogeneous dis-
ease with a highly variable clinical course and prognosis. Recently the
role of ZAP-70 (zeta associated protein, a member of the Syk-ZAP-70-
protein tyrosine kinase family) as a surrogate marker for [gVH mutation
identifying patients with a more aggressive clinical course was report-
ed and it seems to be the most important prognostic factor in B-CLL.
Aims. In this study we tried to determine whether cytokine production
changed according to ZAP-70 expression. We assessed the expression of
IL-2, IL-4, IFN-y and TNF-o. by CD19 and CD3 cell subsets in group of
ZAP-70 positive and ZAP-70 negative B-CLL patients. Methods. We ana-
lyzed the blood samples obtained from sixty newly diagnosed, untreat-
ed B-CLL patients. Peripheral blood lymphocytes were isolated and
stimulated by PMA and ionomycin in the presence of Brefeldin A to
assesses intracellular cytokine expression. Then combined membrane
and intracytoplasmic staining procedures were performed using fluo-
rochrome-conjugated monoclonal antibodies. All samples were also
stained for ZAP-70 protein expression by CD19+/CD5+ cells. The mul-
ti-color flow cytometry technique was used to analyze labeled cells.
The data were shown as percentage of analyzed cell subset and mean
fluorescence intensity (MFI) indicating the level of cytokine expression
by particular cell. Results. The mean percentage of CD3 cells expressing
all analyzed cytokines was significantly higher in ZAP-70 positive in



comparison to ZAP-70 negative group. Such a difference was observed
in MFI values, however it was not statisticlly significant. The mean per-
centage of CD19/TNF-o. cells was significantly higher, while the percent-
age of CD19/IL-2, CD19/IL-4 and CD19/ IFN-y was lower in ZAP-70
positive than ZAP-70 negative patients. There was no significant differ-
ence between ZAP-70 positive and ZAP-70 negative group as far as MFI
was concerned. Conclusions. Our findings demonstrate an association
between ZAP-70 and cytokine expression in B-CLL. The more aggres-
sive course of disease is connected with higher capability of T cells in
production of cytokines responsible for disease pathogenesis. Such a
connection is also observed in production of TNF-a by malignant B lym-
phocytes. Our results may approve the role of ZAP-70 expression by

malignant cells as a good prognostic marker for B-CLL.

This work was supported by a research grants (No *PO’B "% and *PO’B""*?)
from State Committee for Scientific Research
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ACCUMULATION OF T-CELL WITH EXTREMELY SHORT TELOMERES IN T-CELL
PROLYMPHOCYTIC LEUKEMIA (T-PLL)

A.Réth,']. Diirig,' H. Himmelreich,’R. Siebert,’S. Bug,°U. Diihrsen,’'
P. Lansdorp,' G. Baerlocher’

'University Hospital Essen, ESSEN, Germany; *University Hospital, BERN,
Switzetland; *Institute of Human Genetics, KIEL, Germany; “Terry Fox Labo-
ratory, VANCOUVER, Canada

Background. T-cell prolymphocytic leukemia (T-PLL) is a rare aggres-
sive lymphoproliferative disease characterized by the expansion of a T-
cell clone derived from immuno-competent post-thymic T-lymphocytes.
Important mechanisms involved in expansion of human malignant cells
are reactivation of telomerase, an enzyme complex, which is able to
compensate the loss of telomere repeats by cell division, and mainte-
nance or elongation of telomere length. Aims. Our aim was to investigate
the role of telomeres in patients with T-PLL. Methods. We measured
telomere length by automated multicolor flow-FISH and telomerase
activity by telomeric repeat amplification protocol in subsets of periph-
eral blood leukocytes from 10 newly diagnosed or relapsed patients with
sporadic T-PLL. Results. The average telomere length in the clonal T-cells
of all samples analyzed was extremely short (meansstd : 1.6+0.6 kb)
compared to the non-clonal T-cells (5.3+0.8 kb; p=0.012). The average
telomere length for B-cells in these patients was 6.4+0.7 kb, n=5). Telom-
ere length values of the clonal T-cells were all below the 1st percentile
of telomere length values observed in T-cells from healthy aged-matched
controls whereas non-clonal T-cells and B-cells fell between the 10th
and 90th percentile of the normal distribution. In addition, we performed
follow-up measurements of telomere length in one patient over a peri-
od of 18 months. Surprisingly, telomere length remained stably short at
1.0 kb+0.6 kb in the clonal T-cells without further telomere loss. No cell
doublets indicative of fused or bridged chromosomes and telomere dys-
function were observed. Although telomerase is necessary to elongate
or stabilize critical short telomeres levels of telomerase activity in the
clonal T-cells were not higher than in controls. Conclusions. This is the
first report of extremely short telomeres in clonal T-cells of patients with
sporadic T-PLL. Our results are compatible with extensive proliferation
of the clone. Most likely telomerase activity in T-PLL is sufficient to sta-
bly maintain extremely short telomeres and allow their clonal expansion.
Current studies are aimed at exploring telomerase inhibitors to inhibit
the proliferation of T-PLL cells and at the role of the very short telom-
eres in these cells regarding genomic instability and cytogenetic aberra-
tions.
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INTRACLONAL DIVERSIFICATION OF IMMUNOGLOBULIN LIGHT CHAIN VARIABLE REGION
GENES IN CHRONIC LYMPHOCYTIC LEUKEMIA

E. Kostareli,' K. Stamatopoulos,” A. Daglis,” C. Belessi,’A. Hadzidim-
itriou,” N. Stavroyianni,” T. Smilevska,” V. Tachynopoulou,?
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'Aristotle University, Biology School, THESSALONIKI, Greece; *G. Papanico-
laou Hospital, THESSALONIKI, Greece; *Nikea General Hospital, PIRAEUS,
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Analysis of somatic mutations in immunoglobulin heavy chain vari-
able region (IGHV) genes in various types of B cell malignancies, includ-
ing chronic lymphocytic leukemia (CLL), has demonstrated frequent
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intraclonal heterogeneity, indicating ongoing mutational activity. We
recently showed that CLL light chain repertoire is skewed and charac-
terized by CLL-biased features and also provided evidence for the com-
plementary role of light chains in antigen recognition by CLL malignant
cells. In the present study, we evaluated the intraclonal diversity status
of IGKV/IGLV genes in 32 CLL cases; 25 cases expressed IgM/IgD,
whereas 7 cases expressed IgG. IGKV-] and IGLV-] rearrangements were
amplified by RT-PCR, purified, ligated into the pCRR 2.1 vector and
transfected in E. Coli/TOP10F cells. Sequence data were analyzed using
the V-QUEST/IMGT and Clustalw/EMBL tools. Mutations observed in
only one of the IGK/IGL molecular clones from the same sample were
characterized as non-confirmed, whereas mutations observed more than
once in the IGK/IGL molecular clones from the same sample were char-
acterized as confirmed. The Tag DNA polymerase error rate in our lab-
oratory is 0.052%, which may amount to 0.17 mutations/IGK or IGL
clone. Overall, the cloning process was followed for 22 IGKV-] rearrange-
ments (2/22 from lambda-expressing cases) and 10 IGLV-] rearrange-
ments. Twelve out of 32 rearrangements (37.5%) carried IGKV/IGLV
genes with greater than 98% homology to germline (unmutated); 5/12
unmutated IGKV/IGLV genes had 100% homology to germline. Informa-
tion on the intraclonal variation was obtained by sequencing a mini-
mum of 7 colonies per rearrangement. No differences were found
between individual clones of 10/32 (31.2%) IGKV-] or IGLV-] rearrange-
ments. The remaining rearrangements (22/32; 68.8%) exhibited intra-
clonal variation. The number of different subclones per cloning sample
ranged from 3 to 5. Eight out of 32 rearrangements (25%) carried only
non-confirmed mutations. Ten IGKV-] and four IGLV-] rearrangements
(overall, 14/32; 43.8%) carried confirmed ongoing mutations. All
nucleotide variations were single base substitutions, resulting in both
silent (S) and replacement (R) mutations; nucleotide insertions or dele-
tions were not observed. The number of nucleotide variations ranged
from 1 to 7. Overall, 66 ongoing mutations (29 confirmed/ 37 non-con-
firmed) were observed: 24 S mutations and 42 R mutations. Twenty-nine
out of 42 R mutations encoded for functionally similar amino acids.
Most mutations were located in FR1/FR3/CDR1; occasional mutations
were also detected in CDR2 and the IGK/L variable part of CDR3. Ongo-
ing confirmed mutations were observed not only in mutated cases but
also in 7/12 unmutated rearrangements, of which two had 100% homol-
ogy. Mutations targeted A/G/C/T in a ratio of: 17/19/17/13. Transitions
predominated over transversions (47 vs. 19); pyrimidines were targeted
slightly more often than purines (36 vs. 30). These results indicate that
IGK/IGL genes in CLL can undergo intraclonal diversification in a con-
siderable percentage of cases and provide further support for the active
contribution of light chains in antigen recognition. Mutations among
subclones had specific molecular traits. Finally, intraclonal diversity did
not correlate with the original mutational load, since it was observed
both in CLL cases with little or no somatic mutations as in cases with
considerable mutations.
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QUANTITATION OF MINIMAL RESIDUAL DISEASE IN PATIENTS WITH CHRONIC
LYMPHOCYTIC LEUKEMIA USING LNA-MODIFIED FLUORESCENTLY LABELED PROBES
AND REAL-TIME PCR TECHNOLOGY

P.S. Pekova,' S.L. Saudkova,” S.L. Smolej,” K.T. Kozak®

'Hospital Na Homolce, PRAGUE °, Czech Republic; *Dept. of Clin.Hematol.,
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Background. Patients with chronic lymphocytic leukemia (CLL) relapse
even after aggressive therapies and stem cell transplantation. As the ther-
apeutical goal today is to clear off the tumor cell burden as much as pos-
sible (by stem cell transplant or intensive chemoimmunotherapy), high-
ly sensitive assays for minimal residual disease (MRD) evaluation and
monitoring are needed. At present, many patients with not only germline
IgVH sequences, but also with hypermutated IgVH genes are being treat-
ed, with the need for a sensitive and specific MRD monitoring. The orig-
inal notion of MRD follow-up in CLL was based on the usage of JH-gene
specific TagMan hybridization probes. At present, due to the vast diver-
sity of B-clonal rearrangements to be detected, the original idea has been
challenged and the methodology should be modified. Aims. Since the
hypermutation process does not restrict itself to the VH segments only
and might afflict the JH segment as well, the molecular tools for the
monitoring of B-CLL clonal rearrangements must be versatile enough to
allow for the detection and quantitation of virtually any sequence pos-
sible. Moreover, the technique must meet the criteria for high sensitiv-
ity and specificity. We present here a novel methodology for MRD mon-
itoring in CLL, based on LNA technology (Locked Nucleic Acids) and
quantitative Real-Time PCR. Methods. Thirty-nine patients with the diag-
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nosis of CLL were enrolled into our MRD monitoring study (16 females,
23 males, median age 59.6 yrs). 21 out of 39 individuals had unmutated
IgVH genes (3 females, 18 males), 18 out of 39 patients had mutated
IgVH genes (13 females, 5 males). For each patient, clone-specific primers
were designed and their clonal IgVH sequences were moleculatly cloned
to construct the quantitation standards. In one patient, allelic inclusion
has been identified (VH1-8 and VH3-30, both mutated), and for this
individual, clone-specific primers and standards have been constructed
for both rearrangements. To quantify the individual clonal IgVH tran-
scripts, LNA-modified fluorescently labeled probes targeted against indi-
vidual VH gene segments were employed. For any of 6 (7) IgVH fami-
lies with unmutated IgVH genes, family-specific consensus LNA-mod-
ified probes were used. For those CLL cases with heavily hypermutat-
ed genes, ProbeLibrary TM was employed. For quantitation experiments,
ABL was used as the control gene. Results. The LNA-modified probes are
distinguished by a very high specificity and sensitivity (reaching to 10-
8, in contrast to flow cytometry with its detection limit being 10-4). The
LNA-based assays allow for precise monitoring of the residual tumor cell
burden in CLL patients, especially during those periods of time, when
other, less sensitive techniques fail to trace the malignant clone (during
chemoimmunotherapy, after stem cell transplant). Conclusions. LNA-
modified probes and Real-Time PCR technology represent a highly ver-
satile, specific and extremely sensitive methodology for the monitoring
of MRD in chronic lymphocytic leukemia. We strongly advocate their
usage in the molecular follow-up of MRD in the setting of CLL (and pos-
sibly other B-cell malignancies with hypermutated VH gene sequences
as well). CLL and related disorders - Clinical / Experimental I
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ADOPTIVE IMMUNOTHERAPY OF B-CELL MALIGNANCIES WITH A TRIFUNCTIONAL,
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Background. CD20-directed treatment approaches turned out to be
highly effective in patients with B cell non-Hodgkin’s lymphoma (NHL).
But although the chimeric anti-CD20 antibody rituximab induced over-
all response rates (ORR) of nearly 50% with median response durations
of approximately 1 year in relapsed or refractory indolent lymphoma it
is not curative and new immunotherapeutic treatment approaches have
to be validated. Aims. In compassionate use, 3 patients with refractory
B-cell chronic lymphocytic leukemia (B-CLL) and 3 patients with refrac-
tory high grade non-Hodgkin lymphoma (HG-NHL) were treated with
the combination of the trifunctional antibody Bi20 and donor lympho-
cyte transfusions (DLT). Method/Study-Design. The Bi20 antibody is tri-
functional, it binds to CD20 and CD3 and activates phagocytosis of the
leukemia cell by accessory cells via the Fc part. Bi20 was applied in esca-
lating doses from 10 pg up to 2000 pg and followed by DLT (1x10/kg
body weight). Patient 2 and 3 received repeated courses of antibody and
DLT. Results. In 4 out of 6 patients, we observed a prompt, but only tran-
sient clinical response. Two patients diseased from HG-NHL did not
respond. In cases of B-CLL, a dose-dependent decrease of the leukemic
cells was observed even within hours after antibody infusion. More-
over, enlarged lymph nodes and B-symptoms disappeared transiently.
Side effects were restricted to fever, chills and bone pain that could be
easily controlled. These effects peaked at a concentration of 80 pg and
did not increase or even decreased at higher concentrations. The
cytokine profile was characterized by a transient increase of IL-6, IL-8
and IL-10. With respect to the transaminases, only a transient and mod-
est increase of yGT was observed. HAMAs (human anti mouse anti-
bodies) were not detectable; their absence allowed repeated application
of the trifunctional antibodies. Remarkably, graft-versus-host disease
(GvHD) was not observed. Unfortunately relapse of the disease occurred
in all cases. In two cases of B-CLL and one case of HG-NHL repeated
application of Bi20 and T-cells induced repeated response. Conclusion.
Bi20 can induce a prompt anti-tumor response in even extensively pre-
treated patients. The toxicity of treatment is tolerable. However, until
now the response is of short duration and further studies are necessary
to improve the outcome by e.g. optimizing the application schedule.
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TELOMERE LENGTH IS A PROGNOSTIC FACTOR STRONGER THAN VH-MUTATIONAL
STATUS IN B-CELL CHRONIC LYMPHOCYTIC LEUKEMIA (B-CLL)
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Background. Telomere restriction fragments (TRF) length has a prog-
nostic impact in B-CLL. Some studies suggest that this is a mere reflec-
tion of its association to VH-mutational status (VH-MS). However, the
relative value of these two parameters has not been clearly defined, par-
ticularly in cases in which they are discordant. Aims. To compare, in a
large population of B-CLL patients, the prognostic impact of TRF length
and VH-MS, in terms of overall survival (OS), time to first treatment
(TTFT) and progression free survival (PFS). PATIENTS AND Methods.
184 B-CLL patients have been analyzed for TRF length and VH-MS. All
samples were taken before treatment start. Males were 118, females 66.
Median age was 62 years (range 34-87). According to Binet staging sys-
tem, 117 were stage A, 34 B and 33 C. Cytogenetics, CD38 and ZAP-70
expression were available in 80% of patients. Median follow-up was 36
months (range 6-290). Eighty-seven patients have been already treated.
TREF length was evaluated by Southern blot and VH-MS by direct
sequencing. The standard cut-off of 2% deviation from any germ line
VH sequence was employed to define VH-MS. Survival analyses were
performed using the Kaplan-Meier method. Cox multiple regression
was used to analyze the independence of the following potential prog-
nostic parameters: sex, age, Binet stage, CD38 and ZAP70 expression,
cytogenetic features, VH-MS and TRF-length. Results. Median TRE
length was 6000bp (range 1465-14837bp). There was no correlation
between TRF length and patient age, sex or stage. TRF length had a
major impact on prognosis with best results observed with a cut-off of
4250bp. Patients with TL<4250bp had a worse outcome than patients
with TL>4250bp (median OS: 85 vs 269 months, p<0.0001; median
TTFT: 21 vs 63 months, p<0.0001; median PFS: 12 vs 36 months,
p<0.0001). VH-MS analysis was successful in 91%. Overall, discordance
between VH-MS and TRF length was observed in 16% of patients. Dis-
cordance was common among VH-unmutated patients (38%) but rare
among VH-mutated patients (6%). Discordant and concordant patients
could not be distinguished based on VH usage or degree of homology
(H) to the germline IgH sequence (i.e. H=100% vs H<100% and >99%
vs H<99% and >98%). In addition they could not be distinguished based
on stage, cytogenetics, CD38 and ZAP70 expression. The 24 discordant
patients with VH-unmutated status and TRF length>4250bp had a clin-
ical outcome that was significantly different from VH-unmutated
patients with TRF length<4250bp (median OS: 83 vs 215 months, p<0.05
and median PFS: 12 vs 33 months, p<0.05) and similar to that of VH-
mutated patients (median OS 269 months and median PES 54 months,
p=n.s.). Finally, the multivariate analysis indicated that TRF length and
Binet stage were the most powerful prognostic indicators in B-CLL. Con-
clusions. Our data demonstrate that: 1) TRF length is a major prognostic
indicator in B-CLL in terms of OS, TTFT and PFS; 2) when discordance
exists between VH-MS and TRF length the latter better predicts out-
come.
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HIGHLY SENSITIVE DETECTION OF MINIMAL RESIDUAL DISEASE IN B-CELL CHRONIC
LYMPHOCYTIC LEUKAEMIA BY INTERPHASE FLUORESCENCE /N SITU HYBRIDIZATION
ON FLOW SORTED CELLS

K. Hensen, S. Franke, H. Jongen, V. Peeters, P. Declercq, K. Magerman,
A. Mewis, R. Cartuyvels, J.L. Rummens, B. Maes

Virga Jesse Hospital, HASSELT, Belgium

Background. The introduction of new therapeutic agents such as flu-
darabine and alemtuzumab, with or without autologous or allogeneic
stem-cell transplantation, has resulted in increased complete remission
rates in B-cell chronic lymphocytic leukaemia (CLL). Preliminary data
have suggested that the absence of minimal residual disease (MRD) is
an end point of therapy that, if achieved, translates into an improved sur-
vival. Future prospective clinical trials that aim toward achieving long-
lasting complete remissions should include a test to assess MRD. How-
ever, techniques for assessing MRD in CLL show various sensitivity lev-
els and lack standardization. Aim.We have developed and validated a
combined method to assess MRD in CLL using fluorescence-activating



cell sorting (FACS) and interphase fluorescence in situ hybridization
(FISH) for the detection of numerical chromosomal aberrations that occur
in up to 80% of CLL cases. Methods. CLL cells were purified from the
peripheral blood of CLL patients by FACS-Aria (BD, US) based on the
CD19+CD5+ co-expression, with a purity of > 95%, as assessed by
microscopy and by reanalysing with flow cytometry. These CLL cells
were shown to harbour either deletion 11q22.3 (ATM) or deletion 13q14
in > 95%, by using dual colour FISH. Peripheral blood samples from
normal individuals were spiked with the purified CLL cells with dilutions
of 10° to 10° white blood cells (WBC). WBC from these spiked samples
were subsequently labelled with CD19 and CD5 moAbs and analysed
by FACS. CD19°CD5* cell fractions were purified by FACS-Aria and
analysed by FISH for either deletion 13q or deletion 11q. Results. FISH
detection of the specific chromosomal aberration in CD19+CD5+ puri-
fied cells allowed discrimination of CLL cells from normal precursor B-
cells. Reproducible positive results, above cut-off levels of the probe,
were demonstrated in all dilutions up to 10”° or 10°°. Quantification was
feasible using the percentage of CD19*CD5* cells and the percentage of
aberrant purified cells. Conclusions. This approach for the detection and
quantification of MRD in CLL reaches a sensitivity at least as high as and
even higher than other methods, such as four-color flow cytometry or
quantitative allele-specific PCR. It can be used for at least 80% of CLL
patients, including all CLL patients with poor prognosis as assessed by
the presence of the deletion 11q (ATM) or the deletion 17p (p53). Fur-
thermore, it allows easy standardization among laboratories, applying
FACS cell sorting, as it is based on a two-colour labelling only and on
FISH assays using commercially available probes. We are now clinical-
ly validating the method by assessing MRD levels in intensively treated
CLL patients and we propose this method as a candidate approach for
assessing the clinical impact of MRD detection in prospective clinical tri-
als on CLL.
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MRD KINETIC AFTER AUTOLOGOUS STEM CELL TRANSPLANTATION IN CHRONIC LYM-
PHOCYTIC LEUKEMIA CAN PREDICT INDIVIDUAL TIME TO RELAPSE AND IS ASSOCIATED
WITH CLINICAL OUTCOME AND IGVH MUTATIONAL STATUS

M. Ritgen,' S. Boettcher,' S. Stilgenbauer,” H. Dohner,” M. Brugge-
mann,' C. Pott,' T. Raff,' N. Schmitz,® R. Busch,*M. Hallek,” M. Kneba,'
P. Dreger’

"Universitdtsklinikum Schleswig-Holstein, KIEL, Germany; *University Clinic of
Ulm, ULM, Germany; *AK St. Georg HAMBURG, Germany; *Technical Uni-
versity, MUNICH, Germany; *Cologne University Hospital, COLOGNE, Ger-
many; *University clinic of Heidelberg, HEIDELBERG, Germany

Introduction. Minimal residual disease (MRD) short after autologous
SCT in pts with CLL is known to be close to the detection limit in
patients in hematologic remission. Therefore early MRD assessment
after SCT is not suitable to predict outcome In patients in remission
after SCT. Nevertheless, outcome after SCT is rather heterogeneous
even in this population and it has been shown, that the IgH mutational
status and other risk factors are of prognostic value after SCT. We there-
fore analyzed MRD in 61 patients with high risk CLL after myeloabla-
tive conditioning regimen of TBI and high-dose cyclophosphamide and
consecutive autologous SCT. We established a mathematical model to
describe the individual kinetics of MRD-increase after SCT and correlat-
ed this to known risk factors as IgVH mutational status, cytogenetics,
Lymphocyte doubling time, STK, leukocyte count and clinical outcome.
We therefore plotted LOG-MRD levels in each individual patient against
time after SCT for an observation period between 12 and 36 months
after SCT and calculated patient individual standard curves by linear
regression. Significant MRD increase was defined by a change of more
than 0.5 orders of magnitude within this observation time, all other cas-
es where regarded as MRD stable or decreasing. 31 of 61 patients
showed increasing MRD level with a median slope of 0.08 (0.04-0.88).
Assuming that MRD level of 0.5 would be diagnosed as hematologic
relapse we could predict the individual clinical relapse by extrapolation
with high accuracy (median difference between predicted and observed
relapse 1.6 months) in 29 relapsed patients. Patients in ongoing remis-
sion showed a significant smaller slope and longer time to predicted
relapse compared to relapsed patients (0.09 vs. 0.05 and 48.1 vs. 62.5
months respectively). More important the slope of patients with unmu-
tated VH genes where significant steeper than in mutated cases (0.09 vs.
0.01; p=0.004) whereas other risk factors as LDT, leucocyte count, 11q
deletion, STK or status at SCT showed a tendency but not siginificant
difference in MRD kinetics. None of these parameters had significant
influence on the MRD level within the first year after SCT Conclusions.
LOG-linear MRD models can characterize CLL increase after SCT:
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Increasing MRD kinetic predicts the time-point of the clinical relapse
with acceptable accuracy in the majority of CLL pts post SCT, whereas
decreasing or stable MRD levels are associated with long lasting remis-
sion. Absolute MRD levels after SCT are homogeneous low regardless
known risk factors, but fast increase of the relapsing CLL clone is corre-
lated to VH unmutated cases. This indicates that the dismal outcome of
VH unmutated cases is based on higher proliferating capacity compared
to VH mutated cases and not on chemoresistance
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MDR-1, BUT NOT MDR-3 GENE EXPRESSION, IS ASSOCIATED WITH UNMUTATED IGVH
GENES AND POOR PROGNOSIS CHROMOSOMAL ABERRATIONS IN CHRONIC
LYMPHOCYTIC LEUKAEMIA

H.D. Alexander,' C. Matthews,! M.A. Catherwood,' A. Larkin,” M.
Clynes,”T.C.M. Morris'

'Belfast City Hospital Trust, BELFAST, Northern Ireland; *Dublin City Univer-
sity, DUBLIN, Ireland

Background. The intrinsic or acquired resistance to anticancer drugs
remains one of the most significant factors impeding progress in cancer
chemotherapy. Although the cellular basis underlying multidrug resist-
ance (MDR) is not fully understood, several factors mediating therapy
resistance in tumours have been proposed. One of the mechanisms lead-
ing to chemo-resistance in tumour cells is the increased activity by mem-
bers of the ATP-binding cassette (ABC) superfamily of transport pro-
teins, which function as energy-dependent drug efflux pumps. Two mul-
tidrug resistance genes have been identified in humans, MDR-1 and
MDR-3. The clinical and biological significance of these MDR mecha-
nisms in chronic lymphocytic leukaemia (CLL) remains to be fully elu-
cidated. Aims. This study was designed to investigate whether associa-
tions exist between expression of these MDR genes and other markers
of poor prognosis, namely unmutated IgVH genes, CD38 expression,
adverse cytogenetics and advanced clinical stage in chronic lymphocyt-
ic leukaemia (CLL) patients. Additionally, we sought to ascertain
whether expression of these genes was dependent on prior exposure to
therapeutic drugs. Methods The presence of MDR-1 and MDR-3 was
determined using the alkaline phosphatase anti-alkaline phosphatase
(APAAP) technique. IgVH mutational status, gene usage, CD38 data,
FISH analysis and clinical data were available on all patients. Results.
One-hundred and one, and 25 patients were tested for the presence of
MDR-3 and MDR-1 expression, respectively. Positive and negative con-
trols were included in each batch of APAAP. Twenty-one of 101 patients
showed MDR-3 positivity, though no significant associations between
MDR-3 gene expression and markers of poor prognosis or exposure to
therapeutic agents were evident. MDR-1 expression (19/25) showed a
strong associated with unmutated IgVH genes and adverse cytogenetics
(»=0.015, p=0.014, respectively). Four patients showed co-expression of
MDR-1 and MDR-3, 2 of who have succumbed to their disease. Conclu-
sions. In keeping with previous reports, this study demonstrated that
expression of both MDR genes is independent of prior exposure to ther-
apeutic agents. Additionally, no associations between advanced clinical
stage and expression of MDR genes were evident. MDR expression was,
however, associated with shorter survivals than in MDR negative
patients. This study highlights the value of determining MDR phenotype
in CLL patients, in both refractory and untreated patients. This would
allow the design of novel drug regimens containing agents that reverse
MDR function, in combination with conventional therapeutic drugs,
with the prospect of improving outcomes in CLL.
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ANTILEUKEMIC ACTIVITY OF LENALIDOMIDE {REVLIMID} IN PATIENTS WITH RELAPSED
OR REFRACTORY CHRONIC LYMPHOCYTIC LEUKEMIA

A. Chanan-Khan,' K. Miller,' L. Musial,'S. Padmanabhan,’'
D. Lawrence,' Z. Bernstein,' K. Takeshita,” D. Spaner,® C. Byrne,’
C. Crystal,” M. Czuczman'

'Roswell Park Cancer Institute, BUFFALO, United States of America; *Celgene
Corporation, SUMMIT, United States of Ametica; *Toronto Sunnybrook Region-
al Cancer Cente, TORONTO, Canada

Introduction. The IMiDs are a new class of immunomodulating agents
with antitumor activity against various malignancies. We previously
reported the antileukemic activity of thalidomide (T) in combination
with fludarabine in CLL pts. Based on this experience we investigated
L, a more potent analog of T in pts with rel/ref CLL. Here we report the
results of this ongoing phase I clinical trial. Patients and Methods. All pts
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with rel/ref CLL requiring treatment are eligible. Oral L is given at
25mg/day for 21 out of a 28-day cycle. Treatment is continued until
complete response (CR) or progressive disease (PD). NCI-WG 1996 cri-
terion is used to determine response. Three pts had PD and rituximab
was added to L. All patients have achieved a PR. (reported separately).
Results. Nineteen of the 29 pts (median age 64 years; range: 47-75)
enrolled are evaluable for response. Duration of monotherapy ranges
from 7 to 16 months and combination therapy with Rituximab ranges
from 1 to 6 months. Ten pts are inevaluable (3 withdrew consent and 7
received < 2 months of therapy due to toxicity). Major response was not-
ed in 16 of 19 evaluable pts (84 %) with 3 CR (2 molecular remission) and
13 PR. All CR’s have received monotherapy. Toxicity. Most common
grade 3/4 adverse effects (AE) were neutropenia (60 %) and thrombocy-
topenia (55%). Another common AE was tumor flare; characterized by
tender swelling of lymph nodes and/or rash and low-grade fever, noted
in »80% of the pts. One patient developed a DVT and one incurred a PE.
Conclusion. L is clinically active in CLL pts with rel/ref disease. Hemato-
logic toxicity was the most common AE requiring dose reduction. Over-
all SE profile was predictable and manageable.
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ZAP-70 EXPRESSION IN B-CLL IS ASSOCIATED WITH INCREASED RISK OF AUTOIMMUNE
CYTOPENIAS

R. Zanotti,' A. Ambrosetti,' A. Andreoli,' M. Chilosi,” M. Lestani,’
A. Remo,’ E Frattini,' A. Andreini,' G. Pizzolo'

'Section of Hematology, VERONA, Italy; *Department of Pathology, VERONA,
Italy

Background. autoimmune cytopenias (AIC), namely autoimmune
hemolytic anemia (AIHA), thrombocytopenia (AITP), Evans Syndrome
(ES) and pure red cell aplasia (PRCA), are relatively common complica-
tions B-CLL. The risk of AIC is higher in advanced and heavily treated
B-CLL patients. The prognostic impact of AIC on survival is still ques-
tioned. Aim of the study. To assess the possible correlation of ZAP-70
expression, which is a well-documented prognostic factor in B-CLL,
with AIC occurrence. Methods. we retrospectively evaluated the inci-
dence of AIHA, AITP, ES and PRCA in 233 B-CLL patients tested for
ZAP-70 expression in leukemic cells by immunohistochemistry on bone
marrow biopsies (184) and/or flow cytometry on peripheral blood per-
formed within 6 months from diagnosis. Results. they were 136 males
(68%) and 97 females, aged 34 to 84 years (median 63). At presentation
184 (79%) were Binet stage A, 38 (16,3%) stage B and 11 (4,7 %) stage
C. Median follow-up was 62 months (range 12 to 387). Overall, AIC was
observed in 23 patients (9,8%); 15 were AIHA, 5 AITE, 2 ES and 1 PRCA.
In 7 cases (30%) the complication was present at diagnosis (3 AIHA, 2
AITP, 1 ES, 1 PRCA), in the remaining it appeared subsequently, most-
ly after treatment (alkylating agents in 13, fludarabine in 2). ZAP-70 was
expressed in leukemic cells of 18/23 (78 %) patients with AIC. The actu-
arial cumulative incidence of AIC at 10 years was 33+10% in ZAP-70
positive vs 7+3 % in ZAP-70 negative cases (#=0.0004). In B-CLL patients
developing AIC, survival was lower (24+14% vs 80+4% at 10 years,
p=0.0003). Overall survival of all ZAP-70 positive B-CLL patients was
significantly shorter (44+9% at 10 years vs 88+4% of ZAP-70 negative
cases p=0.00004). ZAP-70 expression was the only significant factor for
developing AIC at multivariate analysis (¢<0.02). No significant associ-
ation with age, sex, Binet stage, lymphocyte count or previous B-CLL
treatment was found. Conclusions. our data suggest that ZAP-70 expres-
sion in leukemic cells is independently strongly associated with the risk
of autoimmune cytopenias in B-CLL. A possible pathogenetic suggestion
might be related to the enhanced signalling via BCR complex induced
by ZAP-70.
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IN VITRO TREATMENT OF CHRONIC LYMPHOCYTIC LEUKEMIA (CLL) CELLS WITH
FLUDARABINE, ETOPOSIDE AND ALEMTUZUMAB (CAMPATH-1H) LEADS TO SPECIFIC
MECHANISMS AND RATES OF CELL DEATH IN DIFFERENT GENETIC SUBGROUPS

D. Winkler, C. Schneider, D. Nitsch, A. Habermann, H. Dohner,
S. Stilgenbauer

Uniklinik Ulm, ULM, Germany

Backround. Treatment of CLL with fludarabine, etoposide and the
monoclonal anti-CD52 antibody alemtuzumab leads to cell death and
clinical responses. The mechanisms by which these processes occur are
poorly understood. Aims and Methods. In order to gain insight into these
mechanisms CLL cells from 41 patients were collected and individually
treated with fludarabine (500 pM), etoposide (60 uM) and alemtuzum-
ab (10 mg/ml+tcross-linking f(ab’)2 fragments) for 24 and 48 hours
respectively. Each sample treated with alemtuzumab was also cultured
with and without allogeneic serum as a source of complement. In 21 cas-
es T-cell and NK-cell depletion was done using negative selection with
anti-CD2 and anti-CD14 magnetic beads. Of 38 cases investigated 25
were VH unmutated and 12 of 39 had del 11q and/or del 17p (n=3).
FACS analysis was used to measure rates of cell death with double stain-
ing for Annexin V/7AAD and caspase-3 activation. Results. Treatment
with fludarabine and etoposide induced apoptosis in all but 2 cases,
which carried del 17p and del 11q respectively. The rates of apoptosis
were lower in cases with genetically high-risk (del 11q or del 17p) CLL,
although these cells showed stronger caspase-3 activation than low-risk
CLL cells when incubated with fludarabine (see table). Response to
alemtuzumab was highly dependent on the presence of serum in the cul-
ture: 7% Annexin-V/7 AAD-positive cells in serum-free cultures vs 67 %
in cultures with serum. Addition of f(ab’)2 fragments increased the per-
centage of Annexin-V/7AAD-positive cells even in serum-free cultures.
Response to alemtuzumab was independent of the genetic subgroup of
the case. Notably, treatment with alemtuzumab in serum containing
cultures did not produce cells that stained Annexin-positive/7AAD-neg-
ative, a typical feature of early apoptosis, whereas treatment with flu-
darabine, etoposide and alemtuzumab in serum-free medium resulted
in a significant number of Annexin-positive/7 AAD-negative cells. This
was also observed in T-cell-depleted cultures. In the presence of serum,
alemtuzumab did not induce caspase-3 activation, neither did the addi-
tion of f(ab’)2 fragments. However, in serum-free cell cultures, active cas-
pase-3 was clearly detectable after alemtuzumab treatment, and cas-
pase-3 activity was further up-regulated when f(ab’)2 fragments were
also added. Summary. After in vitro treatment of CLL cells with fludara-
bine, etoposide and alemtuzumab mechanism and rate of cell death dif-
fered significantly depending on the genetic subgroup affiliation. CLL
cells with high-risk aberrations were more capable of caspase-3 activa-
tion when treated with fludarabine or alemtuzumab. Alemtuzumab
killed CLL cells independently of serum as a source of complement, but
the mechanism of response was different and more effective when
serum was added. In serum-free CLL cultures, alemtuzumab induced
apoptosis with activation of caspase-3, and addition of cross-linking
f(ab’)2 fragments increased the rate of apoptosis, whereas in the pres-
ence of serum treatment with alemtuzumab induced no typical features
of apoptosis, even in T-cell depleted cultures. These findings favor a
combination of both CDC and apoptosis but not of ADCC as the cell
kill mechanisms activated by in vivo alemtuzumab.

Table 1.
mean% of cells Annexin V+/ 7TAAD+ caspase-3 activation
etoposide (48 hrs)  fludarabine (48 hrs) etoposide (48 hrs) fludarabine (48 hrs)
IGH» unmutated 33% 29% 25% 37%
GH:» unmutated 58% 35% 24% 14%
del 11q/del 17p 15% 25% 9% 35%
13q/normal karyotype 11% 32% 28% 31%




ANALYSIS OF EXPRESSED AND NON-EXPRESSED IMMUNOGLOBULIN LAMBDA LOCUS
REARRANGEMENTS IN CHRONIC LYMPHOCYTIC LEUKEMIA
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In normal individuals, nearly all lambda expressing B cells have
rearranged immunoglobulin kappa (IGK) genes and carry IGKV-] junc-
tions, whereas only 2-3% of kappa expressing cells carry IGLV-] junc-
tions. We have recently reported IGK locus rearrangements in the vast
majority (97 %) of lambda-CLL cases. In the present study, IGL locus
rearrangements were analyzed in parallel on cDNA/genomic DNA in
163 kappa- and 104-lambda CLL cases. In all cases, the tumor load was
greater than 70%. All experiments were repeated at least three times
with identical Results. Furthermore, in 156/267 cases repeat samples
(obtained at different times) were analyzed and also gave identical
Results. Inlambda-CLL, 110 IGLV-] transcripts were amplified in 104 cas-
es. Two cases carried double in-frame (IF) transcripts: in such cases, the
possibility that leukemic cells expressed more than one lambda chain
cannot be excluded. Four out of 110 IGLV-] transcripts were out-of-frame
(OF); 2/4 OF transcripts were heavily mutated and carried stop codons.
DNA-PCR identified additional, non-transcribed IGLV-] rearrangements
in 6/104 lambda-CLL cases, of which only one was in-frame. The most
frequent genes in transcribed, in-frame rearrangements were IGLV3-
21/1GLV2-8/IGLV2-14/IGLV3-1/IGLV1-40. LCDR3 median length was
11 amino acids (range, 8-13); N nucleotides were detected in 50/106
(47,2%) IGLV-] joints; 84/106 cases (79,2%) used the IGL]J2/3 genes,
whereas the remainder (22/106; 20,8 %) used the IGLJ1 gene. Non-tran-
scribed and out-of-frame rearrangements utilized 9 different IGLV genes
and had a median LCDR3 length of 11 amino acids (range, 10-13). N
nucleotides were detected in 5/10 IGLV-] joints; 8/10 cases (80%) used
the IGLJ2/3 genes. In kappa-CLL, IGLV-] rearrangements were amplified
in 10/1638 patients (6.1%); 6/10 rearrangements were in-frame. Eight dif-
ferent IGLV genes were identified. Somatic mutations were introduced
in 8/10 IGLV sequences. Four out of ten IGLV-] rearrangements in kap-
pa-CLL were also transcribed; 3/4 IGLV-] transcripts were in-frame. In
the three kappa-CLL cases with transcribed, in-frame IGLV-] rearrange-
ments, flow cytometry and immunohistochemistry demonstrated that
monotypic IG expression was still maintained. In particular, malignant
B cells were negative for either cytoplasmic or surface lambda light
chains, suggesting post-transcriptional regulation of allelic exclusion.
IGLV-] rearrangements in kappa-CLL had a median LCDR3 length of 10
amino acids (range, 9-12); N nucleotides were detected in 5/10 IGLV-]
joints; 4/10 cases (40%) used the IGL]2/3 genes, whereas 6/10 cases
(60%) used the IGL]1 gene. In conclusion, biallelic IGL locus rearrange-
ments are infrequently detected in lambda-CLL. A small subset of lamb-
da-CLL patients have cells that may express more than one lambda chain
allele, implying that allelic exclusion of light chains is not absolute. IGL
locus rearrangements are infrequent in kappa-CLL, suggesting that the
light chain rearrangement hierarchy in chronic lymphocytic leukemia
(CLL) is not inherently different from normal cells. Differences in IGLJ
gene usage between kappa vs. lambda CLL indicate negative selection
of the IGLJ1 gene in the expressed CLL repertoire.
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ACTIVATION-INDUCED CYTIDINE DEAMINASE EXPRESSION IN CHRONIC LYMPHOCYTIC
LEUKEMIA
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Mutation analysis of immunoglobulin heavy chain variable region
(IGHV) genes has enabled a subdivision of chronic lymphocytic leukemia
(CLL) patients in two subsets, with and without somatic mutations,
associated, respectively, with an indolent or a more aggressive clinical
course. Nevertheless, regardless of IGHV mutation status, recent data
suggest that all CLL cells resemble antigen-experienced and activated B
cells. Activation-induced cytidine deaminase (AID) plays a key role in
somatic hypermutation (SHM) and class switch recombination (CSR).
Given that AID is an essential component of the canonical SHM process
in healthy B cells, its expression in CLL might potentially be relevant to
the disease. In the present study we evaluated AID mRNA expression
in CLL and explored possible associations between AID mRNA expres-
sion and surface immunoglobulin (sIg) isotype expression, IGHV muta-
tion status and outcome. Our study group included 130 CLL patients; ten
healthy individuals served as normal controls. SIg expression was stud-
ied by flow cytometry and/or immunohistochemistry: 13/95 analyzed
patients (13.7%) expressed sIgG, whereas the remainder (82/95; 86.3%)
expressed sIgM/sIgM+slgD. Clonal IGH rearrangements were ampli-
fied by RT-PCR, gel-purified and directly sequenced; sequence data were
analyzed using the IMGT database (http://imgt.cines.fr). Using the 98%
cut-off value for homology to germline, 82/130 patients (63 %) carried
mutated IGHV genes, whereas 48/130 patients (37 %) carried unmutat-
ed IGHV genes. AID cDNA sequences were amplified by RT-PCR with
primers covering the entire coding region. Sixty-nine out of 130 patients
(53%) carried all three alternatively spliced AID transcripts; 21/130
patients (16%) carried one or two out the three splice variants; finally,
40/130 patients (31%) and all ten healthy individuals were negative for
either AID transcript. At least one AID mRNA isoform was detected in
all IgG-switched cases vs. 57/82 IgM/IgM,D cases (p=0.02). Detection of
all three AID mRNA isoforms was observed in 36/48 IGHV-unmutated
cases (75%) vs. 33/82 (40.2%) IGHV-mutated cases (p=0.001). Seventy-
eight patients were evaluable for disease progression; 58/78 carried
mutated IGHV genes, whereas 20/78 carried unmutated IGHV genes.
Among 32 patients with progressive disease, 15 were IGHV-unmutated;
the difference in disease progression rate by IGHV gene mutation status
was statistically significant (#=0.0003). AID mRNA transcripts were
detected in 25/32 (78%) patients with disease progression and 28/46
(60.9%) patients with stable disease (»=0.11, not significant). In conclu-
sion, AID mRNA expression is more frequent in CLL patients with
unmutated IGHV genes. IGHV-unmutated CLL cases positive for AID
mRNA may be considered to originate from antigen-experienced B cells
with inactivated SHM processes or under pressure to maintain their B
cell receptor in the unmutated state.
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RESULTS OF ABVD AND HIGHLY ACTIVE ANTIRETROVIRAL THERAPY (HAART) IN
ADVANCED STAGE, HIV-RELATED HODGKINS LYMPHOMA (HL)

B. Xicoy, ].M. Ribera, B. Mahillo, J. Berenguer, P. Miralles, R. Rubio,
M.E. Valencia, E. Abella, A. Gaya, A. Sureda, J. Vergas, M.L. Montes, J.
Lacruz, M. Morgades, H. Esteban

Gesida and Gelcab Groups, BADALONA, Spain

Background and objective. In the HAART era, the results of therapy of
HIV-related lymphomas are similar to those observed in non-immumo-
suppressed patients. There is scarce information on the results of ther-
apy of HIV-related HL using standard chemotherapy together with
HAART. The aim of this study was to analyze the results of ABVD reg-
imen + HAART in a multicenter series of 62 Spanish patients with HIV-
related HL in advanced stages. Patients and Methods. From 1996 to 2005,
62 HIV-infected pts with newly diagnosed HL were treated in 15 Span-
ish hospitals. HAART was given to all patients from diagnosis if they
were not already receiving it. Six to eight cycles of ABVD were planned.
G-CSF support was administered according to institutional practices.
Response to chemotherapy as well as prognostic factors for response, OS
and DFS were recorded. Results. Median age 37 yr (range 24-61), 54
(87 %) males, 29 (47 %) with previous known diagnosis of HIV infection
(median from HIV infection diagnosis to HL: 5 yr, range 0-10). Risk activ-
ity for HIV infection: IV drug abusers 33 (53 %), heterosexual 15 (24%),
homosexual /bisexual 13 (21%), unknown 1 (2%). Median CD4 lym-
phocyte count: 129/mL (range 5-1,209), CD4 count <100/mL: 22 (35%),
median HIV load: 1.4x103 copies/mL (range 0-3.9x105), undetectable
HIV load: 21/56 (37%). Forty seven (76%) patients were receiving
HAART at the time of HL diagnosis (median 13 mo, range 1-109). HL
subtype: nodular sclerosis 17 (27 %), mixed cellularity 25 (41 %), lympho-
cyte depletion 10 (16%), non-specified HL 10 (16%)(the main reason
was diagnosis in extranodal areas). ECOG score 22: 22/53 (42%), B
symptoms: 55 (89 %), stage III: 21(34%) stage IV: 41 (66 %), BM involve-
ment: 33/60 (55%). Treatment with the scheduled 6-8 ABVD cycles was
completed in 81% of cases. Induction death: 5 pts (8%), CR: 54 (87 %),
resistance 3 (5%). After a median follow-up of 44 mo, 5 pts have
relapsed, with a DFS probability at 5 yr of 74% (95 %CI 46-100), and 15
patients have died, being 5-yr OS probability 76% (95%CI 23-89). Caus-
es of death: lymphoma progression 10, HIV-related 3, traffic accident 1,
unknown 1. Virologic response to HAART at 6 months after the com-
pletion of treatment was observed in 24/36 (67 %) evaluable patients.
Only lower number of ABVD cycles than scheduled (<6) was a prognos-
tic factor for CR achievement, DFS and OS (OR: 0.153, 95% CI: 0.051-
0.462, »=0.001 for CR, OR: 0.137,95%ClI: 0.019-0.979, p=0.05 for DES,
and OR: 0.153, 95%CI: 0.051-0.0462, p= 0.001 for OS). Conclusion.
Patients in advanced stage, HIV-related HL treated with ABVD+HAART
have a response rate and survival similar to that of immunocompetent
patients. The completion of the scheduled therapy was the only factor
influencing response and survival in this series.

Supported by Grant 3690-02 from FIPSE and P-EF-05 from FIJC
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HODGKIN’S LYMPHOMA IN ADOLESCENTS - RESULTS FROM THE GERMAN HODGKIN
STUDY GROUP

H. Bredenfeld,' A. Engert,' V. Diehl? E. Gilman,’ B. Pfistner’

'University Hospital Cologne, COLOGNE, Germany; *German Hodgkin Study
Group, COLOGNE, Germany

Background. Both pediatric and adult patients with Hodgkis lymphoma
(HL) are commonly treated in seperated treatment protocols. Adoles-
cents are treated with either pediatric or adult protocols depending on
study group policies and local legislation. Between 1988 and 1998, the
German Hodgkin Study Group (GHSG) did include younger patients
from age of 15, and 16, in identically therapy regimens with adult
Hodgkin’s lymphoma patients. Aims. With a focus on treatment out-
come and the recording of secondary malignancies, this analysis aimed
to demonstrate wether adolescent patients with HL represent a patient
group distinct from adults, possibly requiring a separated therapy strat-
egy. Methods. In two GHSG trial generations (G2, and G3), a total of 573
adolescents (15-21 years) in early, intermediate, and advanced stages HL
were compared with 4344 adults (22-65 years) for complete remission
rate (CR), 5 years survival rate (SV), 5 years freedom from treatment fail-
ure (FFTF), and secondary neoplasias (2nd NPL). Results. For both ado-
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lescents and adults, treatment outcome showed no differences in all
stages in terms of CR, SV, and FFTE A higher rate of 2nd NPLs in the
adults patient cohort was detected consistently for early, intermediate,
and advanced stages in both trial generations. However, the absolute
number of 2nd NPLs in the adolescent group was genarally low. Conclu-
sion. Adolescent and adult patients suffering from Hodgkin’s lymphoma
show similar therapy outcome when treated with the same regimens.
With respect to the small number of cases, a longer follow up is need-
ed to assess the risk of 2nd NPLs particularly in adolescents. Based on
this analysis, adolescents seem not to be a distinct patient group with
the need for a treatment strategy apart from adult Hodgkin’s lyphoma
patients.
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INC-EU PROSPECTIVE OBSERVATIONAL EUROPEAN NEUTROPENIA STUDY: PRELIMI-
NARY HODGKIN AND NON-HODGKIN LYMPHOMA RESULTS

R. Pettengell," A. Bosly,” T.D. Szucs,® C. Jackisch,*R. Leonard,’
R. Paridaens,°M. Constenla,” M. Schwenkglenks®
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Background. Chemotherapy of malignant lymphomas is often accom-
panied by major side effects including grade IV chemotherapy-induced
neutropenia (CIN) and febrile neutropenia (FN), which may have life
threatening consequences in the short term and affect treatment deliv-
ery. Aims. To assess the incidence, determinants and impact of CIN and
EN in routine practice in Western Europe and, ultimately, to develop
multivariate risk models of CIN and FN occurrence. Methods. A prospec-
tive observational study was conducted in 34 centres spread across 5
European countries (Belgium, France, Germany, Spain and UK).

Table 1. Association of RDI < 90% with CIN/FN

Hodgkin lymphoma ~ Non-Hodgkinlymphoma Combined
Pts. with RDI < 90 (%)
- if no events 375 40.8 40.0
- if grade IV CIN 45,0 53.1 515
-ifFN 60.0 70.6 68.9
Relative risk (95%-Cl) of
RDI <90 (%), compared to
pts. with no events
- if grade IV CIN 1.4(0.8-2.4) 1.4 (1.1-1.8) 1.4 (1.1-1.7)
-ifFN 1.9(0.6-6.2) 23(1.3-39) 2.2 (1.4-3.6)

A total of 307 lymphoma patients were enrolled and observed during
their chemotherapy treatment. Treatment was as per usual clinical prac-
tice and not influenced by the protocol, except for one blood count at
cycle 1 neutrophil nadir. Results. Sixty-five patients (21%) were diag-
nosed with Hodgkin lymphoma (HL) and the remaining 242 (79 %) with
non-Hodgkin lymphoma (NHL, 66% large B-Cell; 15% follicular; 19%
other). Mean age at diagnosis+SD was 39+17 years for HL and 63+13
years for NHL. Men accounted for 56% of the sample in both groups.
Ann Arbour stages were distributed 19%; 1152 %; IIl 19%; IV 20%, and
55% had B symptoms, in the HL group. In the NHL group, stages were
distributed I 18%; I1 26 %; 111 16%; IV 40%, and 47 % had B symptoms.
Chemotherapy regimens for HL patients were ABVD-like (81 %), BEA-
COPP-like (14%) and Stanford V (5%). The regimens used for NHL
patients were mainly three-weekly CHOP-like (71 %), followed by two-
weekly CHOP-like (17%), ACVBP-like (3%) and DHAP/ESHAP-like
(83%). Primary prophylaxis with colony-stimulating factors (CSFs) was
used in 15% of HL and 26% of NHL patients. Secondary prophylaxis
with CSFs occurred in 38% and 28%, respectively. CIN was observed
in 46% (95%-CI 34-59%) of HL and 56 % (CI 50-62%) of NHL patients.
CIN occurrence by regimen type was ABVD-like 39%; BEACOPP-like
78%); Stanford V 33%; three-weekly CHOP-like 22%; two-weekly
CHOP-like 55%; ACVBP-like 100%; and DHAP/ESHAP-like 67 %. EN
occurred in 15% (CI 8-26%) of HL and 21% (CI 16-27%) of NHL
patients. Dose delays of 2 4 days were observed in 60% of HL patients
and 49% of NHL patients. Dose reductions of > 10% were seenin 51%
and 54%, respectively. Mean relative dose intensity (RDI) compared to
plan+SD was 89+18% for HL and 86+16% for NHL. Low RDI <90%
was frequent and associated with CIN and FN occurrence (Table). Neu-



tropenia-related hospitalisations were reported for 14% of HL and 17 %
of NHL patients. Summary/Conclusions. A high proportion of lymphoma
patients experience CIN or EN and suffer the consequences of hospital-
isation and impaired chemotherapy delivery, with a potential for short
and long-term sequelae. Further analysis of this data will help to identi-
fy new, as well as validate existing risk models. Such models will help
to target high-risk patients for prophylactic treatment, in order to
decrease the incidence of CIN and EN and allow full-dose chemothera-
py to be delivered on schedule.
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IFOSFAMIDE, VP16 AND OXALIPLATINE (IV0X) CHEMOTHERAPY FOR PATIENTS IN FIRST
PROGRESSION OF HODGKIN LYMPHOMA (HL) AFTER ABVD CHEMOTHERAPY, A SINGLE
CENTER PROSPECTIVE STUDY OF 21 PATIENTS

P. Brice,' N. Mounier,' M. Ertault,' P. Franchi,' J. Briere,' P. Colin,’
N. Parquet,' G. Sergent,' C. Gisselbrecht'

'Hopital Saint Louis, PARIS CEDEX ", France; *Policlinique de Coutlancy,
REIMS, French Guyana

Background. Despite a high cure rate, 10 to 40% of patients with HL
may relapse after complete remission and 5% are refractory to ABVD.
Many regimens have been used as salvage chemotherapy with response
rate ranging from 40 to 80% depending on patients status (relapsing or
refractory). Since 1998, MOPP/ABV chemotherapy has been abandoned
and most patients are treated with first line ABVD with cumulative dose
of doxorubicine often over 300 mg/m’. Aims. for these reasons we devel-
oped a second line treatment without doxorubicine including ifosfamide/
etoposide and eloxatine (a platinum component without nephrotoxici-
ty) to reduce disease before high-dose therapy (HDT) and ASCT. Meth-
ods. the IVOX (ifosfamide 1500 mg/m’ etoposide 150 mg/m’D1D2D3
and eloxatine 130 mg/m’ D1) was given every 21 days with GCSF day
6 for 6 days. Twenty one patients with progressive HL (median age 29y)
have been prospectively treated from 06/03 to 06/05.Caracteristics of
patients: initial stage III/IV (n=11) bulky mediastinum (n = 8), all patients
had received ABVD or epirubicin in 3 cases (EBVP) with radiotherapy in
10 cases. At progression 5 patients were induction failure and 16 were
in unfavourable relapse (mean time to relapse at 8 mo., stage III/IV at
relapse 60%). Patients were evaluated after 2 or 3 IVOX with a PET CT
and had PBPC collection beforeHDT. Results. according to standard stag-
ing criteria 7 patients were in CR/CRu and 7 in PR> 50% giving a
response rate of 66.6 % and according to PET evaluation, 10 patients had
a positive PET CT before intensive therapy. The toxicity was low with-
out hospitalisation for febrile neutropenia, no transfusion, no mucositis.
19 patients had a successful PBPC (2 patients were excluded from PBPC
collection, one 66 y with refractory disease and one for viral hepatitis).
Among the 19 patients planned for HDT, one died with refractory dis-
ease and 18 received HDT (Tandem in 9 cases and RIC allogeneic in one
case). At the last follow-up 16 patients are in CCR (with negative PET
CT), 2 died from HL and 3 are alive with disease. Conclusion IVOX is a
very well tolerated chemotherapy regimen but doesn’t appear superior
to previous published regimens in progressive HL.
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LYMPHOCYTE-PREDOMINANT HODGKINS LYMPHOMA IN CHILDREN: THERAPEUTIC

ABSTENTION AFTER INITIAL LYMPH NODE RESECTION IN STAGE | PATIENTS. A REPORT
FROM THE SOCIETE FRANCAISE DES CANCERS DE LENFANT (SFCE)

S. Gorde,' O. Oberlin,” T. Leblanc,’ Y. Perel,* A. Robert,’D. Plantaz,°C.
Schmitt,”Y. Bertrand,*H. Pacquement’, C. Edan," A. Lambilliotte* P.
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Background. Lymphocyte-predominant Hodgkin’s lymphoma (LPHL)
is characterized by early stage, indolent course, excellent prognosis but
high risk of second tumors in part treatment-related. In order to clarify
the treatment strategy, SFCE has reported its initial experience with a
wait and see strategy after adenectomy in a limited number of patients
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(J Clin Oncol Pellegrino et al,, 2003). 2.Aims : to further document
patients LPHL s evolution when they received no treatment beyond ini-
tial adenectomy. Methods. From 1990 to December 2005, 59 patients
with LPHL confirmed after pathological review were available for the
study. Clinical presentation was: 47 male; median age 10 years (4-17);
stage I n=45, stage Il n=8, stage IIl n=5, stage IV n=1. Based on physi-
cian decision, 22/45 stage I patients received no further treatment after
initial surgery (group SA). 23 patients (group CT) received: combined
treatment (n=10), involved field radiotherapy alone (n=3) or chemother-
apy alone (n=10). None of them received monoclonal anti-CD20 anti-
body. The 2 groups were comparable for clinical status and follow up.
Results. 43/45 achieved CR. All patients with residual lymph node
relapsed. With a median follow up of 41 months (6-156), overall survival
is 100%. Overall DEFS stage I patients is 57% =10, DFS group SA:
52%=14 and DFS group CT: 63%=13 (p=0.2). Only two patients had
TEP-EDG for post surgical evaluation. Median relapse time is 11 months
(SA group 5 months/CT group 25 months p=0.2). Stage at relapse was
SA group: 5/7 in the same node area and 2/7 stage 1I; CT group: 4/6
stage I, 1/6 stage III and 1/6 stage IV. Conclusions. No further therapy
after complete lymph node resection is a valid approach in LPHL com-
parable to more aggressive approaches. Nevertheless, as most of the
relapses involve the same site than the diagnostic a better evaluation of
the quality of remission after surgery is to be recommending with TEP

and CT/MRI. This could help for an adapted therapeutic approach.
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ADMINISTRATION OF FULL DOSE DOXORUBICIN, BLEOMYCIN, VINBLASTINE,
DACARBAZINE CHEMOTHERAPY IRRESPECTIVE OF GRANULOCYTE COUNT IN PATIENTS
WITH HODGKIN LYMPHOMA: MAINTENANCE OF DOSE INTENSITY WITHOUT GROWTH
FACTORS

E. Boleti, R. Cathomas, T.R. Geldart, PW.M. Johnson, G. Mead
Southampton University Hospital, SOUTHAMPTON, United Kingdom

Background. Review of existing trials revealed that in most cases
administration of ABVD for Hodgkin Lymphoma is subject to dose mod-
ifications and the use of growth factors to avoid treatment delays and
minimise neutropenia. Aim.To investigate whether administration of
ABVD irrespective of the granulocyte count causes treatment delays or
increases the number of infective episodes in patients with HL. Methods.
All patients had confirmed HL and were treated with ABVD outside
clinical trial protocols, either because they were not deemed eligible, or
they declined to take part. Consecutive cases were reviewed for a 5 year
period and all were treated on an outpatient basis. Results. Thirty-eight
patients were treated with ABVD. Median age was 34 (17-68) with 19
males and 19 females. Thirty patients (78.9%) had nodular sclerosis his-
tology, 7 (18.4%) mixed cellularity, and 1 (2.6%) patient had nodular
lymphocyte-predominant HD. Twelve patients had stage I (31.57 %), 21
(65.2%) had stage I, 2 (5.2%) had stage Ill and 3 (7.9%) had stage IV dis-
ease. Twenty-five patients (65.8%) received 3-4 cycles of ABVD for ear-
ly HL, while 13 (34.2%) received 6 cycles for advanced disease. The
mean number of chemotherapy visits per patient was 4.55 and the total
number of chemotherapy visits was 346 (173 cycles). Growth factors
were not used in any case. There were in total 14 days of treatment
delay (0.28%) and 2 episodes of neutropenic pyrexia during the
chemotherapy visits (0.57%). Thirty (78.9%) patients had at least one
episode of neutropenia (<1.0x10°/L) during chemotherapy. The mean
number of neutropenic episodes per patient was 3 while the mean gran-
ulocyte count in neutropenic patients was 0.6x10°/L. No dose modifica-
tions were performed. Three patients had recurrent disease (7.8%), of
which one has received high dose therapy with autologous progenitor
cell rescue and is disease-free, while two are currently undergoing sal-
vage chemotherapy. Conclusions. ABVD administration irrespective of
granulocyte counts did not lead to a higher number of infective episodes
and allowed the treatment to be given at full dose without delays. There
was no need for growth factor support, minimising treatment costs. The
use of full dose ABVD irrespective of granulocyte count should be eval-
uated in future protocols for HD.
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Background. Socioeconomic status (SES) is a determinant of clinical
outcome in various types of cancer. Aim. The aim of this study was to
analyse the impact of the socioeconomic status in patients with
Hodgkin’s disease (HD). Methods. From November 2001 to January 2005,
194 consecutive patients were prospectively followed in five institu-
tions (three public and two private) in Rio de Janeiro. Data regarding dis-
ease and treatment features were collected, and patients were classified
according to the International Prognostic Score (IPS). Each patient
answered a questionnaire about their socioeconomic status, including
educational level, household income, ownership of household goods
(radio, TV, refrigerator, washing machine, VCR/DVD and car), presence
of housemaid, and housing features. Most of these items were used to
calculate an index of socioeconomic status the ‘Criteria for Economic
Classification’, which has been validated in publicity and political polls
in Brazil. Patients were divided in two groups according to their socioe-
conomic status: higher SES (classes Al to C) and lower SES (classes D
and E). The IPS score risk was also categorized in low risk (2 or less risk
factors) or high risk (more than 2 risk factors). Results. There were 151
patients (78%) with a higher SES and 43 patients (22%) with a lower
SES. The overall CR rate was 82 %, and it was higher in patients with a
low risk IPS (87% vs. 72%, p=0.04). Patients with a higher SES had a
higher CR rate than those with a lower SES (85% versus 72%, p=0.066,
95% CI of difference:0.45% to 26.22%). The median albumin level at
diagnosis was lower in the lower SES group (3.55 versus 3.9, p=0.057)
and median age was higher in the lower SES group (34 versus 29,
p=0.018).There were no statistically significant associations between
the SES group and other relevant variables, including stage, bulky dis-
ease performance status, and time from the beginning of symptoms to
diagnosis. Ten patients (5%) died during treatment. The causes of death
were infection in 9 patients, concomitant advanced disease in 3, and
cachexia in one patient. Death during treatment was associated with a
lower SES (16% vs. 2%, p=0.001), a lower performance status
(»<0.0001), a lower lymphocyte count (p= 0.012), and weakly with a
lower albumin level (p=0.065). With a median follow-up of 1.7 years
(0.07-4.35), a higher SES was associated with a better 2-year overall sur-
vival (98% versus 79%, p=0.01). Summary/Conclusion. Lower socioeco-
nomic status was associated with an increased rate of fatal events dur-
ing treatment, and with a trend towards a lower complete remission
rate. Overall survival was lower in the socially deprived patients, appar-
ently due to the higher fatality rate during treatment. Factors indicative
of a poor health status at the time of diagnosis appear to explain the
observed differences in outcome. In underpriviledged countries, patients
with a lower socioeconomic status require a more careful monitoring
during treatment, possibly with specific support measures. Regimens
more intense then ABVD could pose a prohibitive risk of complications
in this group of patients.
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POLYMORPHISMS OF GLUTATHIONE S-TRANSFERASE MU1 AND TETHA 1 GENES IN
HODGKINS LYMPHOMA RISK

C. Lima, G. Lourenco, R. Kameo, I. Néri, E Costa, I. Lorand-Metze
State University of Campinas, CAMPINAS, Brazil

Background. Hodgkin’s lymphoma (HL) is a heterogeneous malignan-
cy, and little is known about the aetiology of this disease. The environ-
mental exposure to cytotoxic and genotoxic agents may be associated
with an increased risk of HL. The ability to metabolise carcinogens is
variable in human beings. The enzymes of the glutathione S-transferase
(GST) system catalyse the conjugation of electrophilic molecules of
numerous carcinogenic chemicals, such as benzene and polycyclic aro-
matic hydrocarbons, to glutathione reducing them to less toxic levels.
Genes coding for GST mul (GSTM1) and thetal (GSTT1) proteins are
polymorphic in humans and are absent or homozygous null, in 10-60
percent of different ethnic populations. Differences in carcinogen metab-
olism may explain differences in cancer susceptibility. The association
of the GST null genotype and the risk of developing HL are not yet ful-
ly clarified. Aims. We have tested whether null genotypes for GSTM1
and GSTT1 genes altered the risk for the disease in Brazilian. Methods.
For this purpose, genomic DNA from peripheral blood of 79 HL patients
(40 male, 39 female; mean age+SD: 32.2+14.9 years) and peripheral
blood of 367 controls (198 male, 169 female; mean age+SD: 53+4.64
years) was extracted using proteinase K and lithium chloride protocol.
GSTM1 and GSTT1 gene were amplified by polymerase chain reaction
(multiplex PCR) in the same reaction, including the amplification of a _-
globin gene fragment used as a control of the DNA sample. Statistical
significance of the differences between groups was calculated by chi-
square or Fischer exact test. Crude odds ratios (ORs) were calculated and
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were given within 95% confidence intervals (CI). Results. We have
observed similar frequencies of GSTM1 (49.4%) and GSTT1 (17.7 %)
null genotypes in HL patients and controls (42.5% and 18.0%, respec-
tively; p= 0.32 and p=1.00). No significant difference was also found in
the GSTM1 and GSTT1 null combined genotype frequencies in either
group (7.9% vs 11.4%; p=0.85). Our observation of a 1.32-fold (95 %CI:
0.81-2.15) and 0.98-fold (95%CI: 0.52-1.86) risk associated with GSTM1
and GSTT1 null genotypes, respectively, and a 1.54-fold (95%CI: 0.67-
3.54) risk associated with the combined null genotype. Conclusions.
These results suggest that the inherited absence of this carcinogen detox-
ification pathway may be unimportant determinant of the HL, but a
larger number of patients from distinct populations should be analysed
to clarify this issue.
Supported by FAPESP
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LACE (LOMUSTINE, ARA-C, CYCLOPHOSPHAMIDE, ETOPOSIDE) CONDITIONED
AUTOLOGOUS STEM CELL TRANSPLANTATION FOR RELAPSED OR REFRACTORY
HODGKIN LYMPHOMA: TREATMENT OUTCOME AND RISK FACTOR ANALYSIS IN 67
PATIENTS FROM A SINGLE CENTRE
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Background. High-dose chemotherapy followed by autologous stem
cell transplantation (ASCT) is a recognised treatment option for patients
(pts) with relapsed Hodgkin lymphoma. Patients and Methods. We
analysed 67 pts (46m, 21f, median age at diagnosis 29y, range15-67)
who underwent autologous stem cell transplantation (ASCT) after LACE
[lomustine (CCNU), cytarabine (Ara-C), cyclophosphamide, etoposide]
conditioning for relapsed (n=61) or primary refractory (n=6) Hodgkin
lymphoma. The predominant diagnostic histology was nodular sclero-
sis (n=42), whilst disease stage was [ in 2pts, Il in 29pts, IIl in 22pts and
IVin 14pts. Median age at ASCT was 32 y (range: 17-70). Prior to ASCT,
40 pts were in complete or partial remission, but 27 pts had less than par-
tial response. Results. The 100 day treatment-related mortality was 3%.
With a median follow-up of 43.3 months (range 0.5-145.5) the probabil-
ities of overall survival (OS) and progression-free survival (PES) at 5 years
for all 67 patients were 72% and 61 %, respectively. Probabilities for OS
and PFS at 5 years for patients with chemo-sensitive relapse (n=40) were
79% and 76%, versus 42% and 39% respectively for patients (n=27)
with chemo-resistant relapse (y=0.056 for OS, p=0.005 for PES). In uni-
variate analysis gender, age at diagnosis or at ASCT, extranodal disease,
bulk or bone marrow involvement at diagnosis, initial treatment type,
response to first line chemotherapy, duration of first remission, time
from diagnosis to ASCT, number of treatment lines before ASCT did not
have an impact on OS.Three risk factors for worse OS were identified
in multivariate analysis (mixed cellularity or lymphocyte-depleted his-
tology, stage IIl or IV disease at diagnosis, and haemoglobin < 10g/dL at
ASCT). Patients with 0 (n=12), 1 (n=26), or 2-3 (n=17) of these three risk
factors had 5-year OS probabilities of 100%, 75% and 32% respective-
ly. Conclusions. We conclude that LACE followed by ASCT is an effec-
tive treatment for the majority of patients with chemo-sensitive relapsed
Hodgkin lymphoma. A proportion of apparently chemo-refractory
patients may also benefit.
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Background. FDG-PET has a superior accuracy than gallium scan (Ga-
SPET) in staging and post-therapy restaging of malignant lymphomas.
However, in Hodgkin lymphoma (HL) with predominant mediastinal
involvement and in primary mediastinal lymphoma (ML), this latter,
less expensive, nuclear imaging technique might still have a clinical util-
ity. Aims. The main objective of this prospective study was to assess the
predictive value of Ga-SPET in terms of DES and OS. Methods. Ga-SPET
was performed 72 hours after intravenous injection of 370 MBq (8-10



mCi) of 67Ga citrate. SPET data acquisition included a 360° rotation,
with 60 projections at a rate of 20s per projection. The matrix size was
64x64 and a Butterworth filter (0.4-0.6) was used. Survival curves were
calculated by Kaplan-Meyer survival analysis and the comparison
between groups was performed by the log-rank test.

Results. The actual final analysis includes 66 evaluable patients (mean
age 28, range 12-80) of the 68 initially enrolled in this prospective study.
The main disease features of the 66 (43/23 F/M) patients are: stage 11/39,
1I/10, IV/17; histology HL/58 (SN/42, CM/11, DL/1, LP/1, unclassified/3)
and ML/8; bulky mediastinal disease yes/no 29/37; B symptoms yes/no,
41/25. Forty-two patients received conventional chemotherapy, 4 non-
myeloablative and 20 myeloablative chemotherapy with peripheral
blood stem cell support because of unfavourable disease or resistant or
relapsing disease to primary treatment. Two patients were excluded
because they did not have Ga-SPET at the end of treatment. A total of
109 Ga-SPET/CT restaging were obtained after chemotherapy and/or
chemo-radiotherapy completion. Sensitivity, specificity and accuracy
were 89%, 91% and 91%, respectively for the Ga-SPET, while they
were 100%, 27 % and 37 % for the CT scan. After a median follow-up
of 34 (4-141) months, DES and OS for patients with a pathological Ga-
uptake (Ga-SPET) at the end of the treatment program were 9,5 (2-60)
and 26 (9-70) months, respectively. In contrast, the corresponding figures
have not been reached for patients with a Ga-SPET indicative of com-
plete remission after a median time of 37+ (3-139) months and 55+ (4-
147) months respectively. DES and OS differed significantly (<0.0001)
in patients with pathological Ga-uptake after treatment as compared
with patients with a negative Ga-SPET. In contrast, DFS and OS were
not significantly different between patients with post-therapy CT scans
suggestive of persistent disease and patients with CT scans indicating a
complete disease remission (Figure). Conclusions. Ga-SPET is still a use-
ful, sensitive and not expensive method to determine the presence of
eventual post-therapy active disease in the mediastinum.
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AUTOLOGOUS STEM CELL TRANSPLANTATION FOR PATIENTS WITH REFRACTORY OR
RELAPSED HODGKIN LYMPHOMA: CLINICAL OUTCOME OF 61 PATIENTS FROM A
SINGLE INSTITUTION

C. Martinez,' O. Salamero,'L. Arenillas,' M. Rovira,’
A. Urbano-Ispizua,'E Ferndndez-Avilés,'E. Carreras,'E. Montserrat'

'Institute of Hematology and Oncology, BARCELONA, Spain; *Hematology
Department, Hospital Clinic, Spain

Background. Patients with Hodgkin lymphoma (HL) who do not
achieve complete remission (CR) with conventional chemotherapy have
poor prognosis. The treatment of choice for these patients is high-dose
chemotherapy and autologous stem cell transplantation (ASCT) that
may result in prolonged progression-free survival as shown in many
studies, particularly registry-based. Aim.To investigate the results of
ASCT in patients from a single institution with refractory or relapsed HL
at the time of the procedure. Patients and Methods. Sixty-one patients, 27
males and 34 females with a median age of 31 years (range15-60) trans-
planted from 1988 to 2005 were analysed. All patients had active HL at
the time of ASCT: 31 patients were in partial remission (50%), 18 had
refractory disease (30%), and 12 had a non-treated relapse (20%). At
transplantation, 26 patients (43 %) had advance stage, 15 (25%) present-
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ed with B symptoms and 8 (13%) with bulky disease. Seventy percent
of the patients had received two or more lines of therapy before ASCT.
Results. Nine patients (15%) died during the first 3 months after ASCT
due to transplant related mortality (TRM). Median follow-up of the sur-
viving patients was 44 months (range 4-140). After haematological recov-
ery, 16 patients received complementary radiotherapy on residual mass-
es. Seventeen patients (28%) achieved CR. Actuarial 5-year overall sur-
vival (OS) and disease free survival (DFS) were 50% [95% confidence
interval (CI) 42% to 58%] and 47% (95% CI 41% to 53%) for all
patients, respectively. Male gender, bulky disease, extranodal involve-
ment, refractory HL, stage IV, B symptoms, and low serum albumin at
transplantation were adverse prognostic factors for OS and DEFS. In the
multivariate analysis, B symptoms and low serum albumin at ASCT
were the only adverse prognostic factors significantly influencing OS
[relative risk (RR) 4.5, 95% CI 1.6-12.8, p=0.005; and RR 3.1, 95% CI 1-
9.7, p=0.05, respectively]. Bulky disease (RR 6.1, 95% CI 1.9-18.7,
»=0.002) and low serum albumin (RR 7.3, 95% CI 2.2-24.1, p=0.001)
adversely influenced DEFS. Patients with none of these risk factors had a
5-year DFS of 57% compared to 0% for those with all of these 2
unfavourable prognostic factors. Conclusions. Long-term outcome of
patients with active HL at the time of ASCT is poor due to a high TRM
and alow CR after transplantation. Nevertheless, a subgroup of patients
with no adverse prognostic factors at ASCT gains benefit from this treat-
ment.
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COMPARISON BETWEEN FLUORODEOXYGLUCOSE POSITRON EMISSION TOMOGRAPHY
AND STANDARD RESTAGING IN AGGRESSIVE LYMPHOMA PATIENTS TREATED WITH HIGH
DOSE CHEMOTHERAPY AND AUTOLOGOUS STEM CELL TRANPLANTATION

P. Pregno,' E. Pelosi,” A. Chiappella,® G. Limerutti,*G. Benevolo,® B.
Botto,? L. Orsucci,’ D. Penna,’ S. Scaglia,’ E. Gallo,® G. Bisi,” U. Vitolo®

'ASO S. Giovanni Battista, TORINO, Italy; *SCDU Medicina Nucleare,
TORINO, Italy; *SCDO Ematologia, TORINO, Italy; *SCDO Radiologia,
TORINO, Italy

Background. Positron emission tomography (PET) using (18) Fluo-
rodeoxyglucose (18-FDG) is an important non invasive technique to
assess response in lymphoma patients. Early response evaluation by 18-
FDG-PET after few cycles of chemotherapy may predict chemosensitiv-
ity and then response, progression-free survival and overall survival in
this subset of patients. High dose chemotherapy (HDC) followed by
autologous stem cells transplantation (ASCT) is reserved to aggressive
disease or refractory-relapse disease after standard first line treatment.
Chemosensitivity, remission duration and IPI at relapse are best prognos-
tic factors to predict favourable outcome post HDC+ASCT. Early eval-
uation based on 18-FDG-PET response may be a surrogate of a
chemosensitivity test. In this study we compared the use of 18-FDG-PET
staging/restaging with standard staging/restaging before and after ASCT
in these patients. Aims and Methods. From February 2004 to February
2006, 21 aggressive NHL or HD patients with a planned HDC+ASCT
were included: 15 males and 6 females respectively with median age of
38 yrs (range 19-63). We included 7 cases of aggressive NHL (5 DLCL and
2 mantle cell NHL at first diagnosis) and 14 cases of HD in relapse or
refractory disease. All patients were referred to our Hematology Depart-
ment for clinical management and were previously studied with conven-
tional staging techniques: physical examination and contrast-enhanced
CT of the neck, chest, abdomen and pelvis. Full laboratory tests were
performed as well as bilateral posterior iliac crest biopsy for bone mar-
row evaluation. If necessary, NMR was planned. Before and after ASCT
all patients underwent to conventional and 18-FDG-PET restaging.
Results. Before the ASCT phase the comparison between standard and
18-FDG-PET restaging tests was as follow: CR in 18 pts vs 16 pts and PR
in 3 pts vs 5 pts respectively. At that time the restaging by convention-
al procedure and 18-FDG-PET was concordant in 17 pts: 15 pts in CR and
2 pts in PR respectively. Discordant restaging was observed only in 4 pts.
The final evaluation was concordant with both procedures in 20/21 pts:
we observed 17 CR and 3 PD. One patient was in PR at the 18-FDG-PET
and in CR at the standard evaluation. Involved field radiotherapy was
added in the 5 pts with discordant restaging before or after ASCT with
achievement of CR. At a median FU of 18 months only 1/17 pts who
achieved CR at the end of treatment was in PD. Conclusions. 18-FDG-PET
is an important imaging technique for the end-treatment evaluation in
lymphoma disease, because it may better define CR patients. However,
18-FDG-PET findings must be correlated with clinical data, others imag-
ing analysis and, if necessary, bioptic specimens. Indeed, more large
studies are needed to determine the real impact of 18-FDG-PET on ear-
ly evaluation before ASCT in aggressive NHL or HD patients.
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CLINICAL RESISTANCE TO PRETRANSPLANT IMATINIB THERAPY IS AN ADVERSE PROG-
NOSTIC FACTOR FOR THE OUTCOME OF ALLOGENEIC STEM CELL TRANSPLANTATION IN
CML

M. Weisser,' M. Schleuning,* C. Schoch,’ R. Schwerdtfeger,” H.J. Kolb'

'Klinsleum Grosshadern, MUNICH, Germany; *Stiftung Deutsche Klinik fuer
Diagnostik, WIESBADEN, Germany; *Munich Leukemia Laboratory,
MUNICH, Getmany

Background. The ABL tyrosine kinase inhibitor imatinib is highly effec-
tive in the treatment of chronic myelogenous leukemia (CML). Howev-
er, due to short follow up the long term effects of imatinib are unknown.
At present, allogeneic transplantation remains the only treatment with
curative potential. Aims. In order to determine the effect of imatinib
therapy before allogeneic transplantation we analyzed patients who had
received imatinib as part of pretransplant therapy with respect to clini-
cal response or resistance to imatinib therapy. Patients and Methods. Clin-
ical resistance to imatinib was defined as 1) primary cytogenetic unre-
sponsiveness or 2) detection of increasing percentage of Ph+ metaphas-
es and/or increasing BCR-ABL positive interphase nuclei in FISH analy-
sis, and 3) hematological progress under ongoing imatinib therapy. Fifty
eight patients from two centers were evaluable. The median age was 46
years (range 17-65). Twenty patients were transplanted in 1st chronic
phase (CP), 38 in 2nd and higher CP. Seventeen patients had a sibling
donor, 41 had an unrelated donor. The median follow up time after allo-
geneic transplantation was 360 days (range 24-1524). Results. Imatinib
resistance, stage of disease, time from diagnosis to transplantation, and
age were significant prognostic factors for overall survival (OS: p<0.001,
p=0.001, p=0.027, p=0.016, respectively) and leukemia free survival (LFS:
p<0.001, »=0.002, p=0.058, p=0.042, respectively) in univariate analysis.
Multivariate analysis by Cox regression demonstrated that clinical resist-
ance to imatinib was an independent adverse risk factor for OS (p=0.006)
and LFS (p<0.001). Stage was the only other independent risk factor for
LES (p=0.045) and OS (p=0.057). Conclusion. Our data suggest that allo-
geneic HSCT should be planned as long as there is cytogenetic response
to imatinib.
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IL-12, MYELOID DENDRITIC CELLS AND THE TH1 MODEL IN ACUTE GRAFT-VERSUS-HOST
DISEASE AFTER REDUCED INTENSITY CONDITIONING ALLOGENEIC STEM CELL
TRANSPLANTATION

M. Mohty, B. Gaugler, C. Faucher, S. Furst, D. Olive, D. Blaise
Institut Paoli-Calmettes, MARSEILLE, France

Inflammatory cytokines act as mediators of aGVHD. The use of RIC
regimens has modified the natural history of transplant-related compli-
cations, especially aGVHD. Our current knowledge of the pathophysi-
ology of aGVHD is based primarily on results obtained in the myeloab-
lative setting. The aim of this study was to investigate the role of inflam-
matory cytokines on aGVHD incidence and severity in 113 patients
who received a RIC allo-SCT from an HLA-identical sibling. Plasma lev-
els of: IL-1B, IL-6, IL-8, IL-10, IL-12p70, IL-18, TNE-a, IFN-o, IEN-y, and
Fas-ligand, were measured by ELISA prior to allo-SCT, at day 0 prior to
graft infusion, and at regular times within the first 3 months after allo-
SCT. Except for IL-12p70, all measured cytokines showed little varia-
tions in the first three months. The incidence of grade 1I-IV aGVHD
was 45% (95%Cl, 36-54%; median onset, 32 days after allo-SCT). In the
subgroup of patients for whom all tested cytokines could be measured
closely, but rigorously prior to aGVHD clinical onset, a high IL-12p70
level (p<10-4) measured around the first month after allo-SCT were sig-
nificantly associated with the development of clinically significant grade
II-IV aGVHD. IL-12p70 levels were significantly correlated to the sever-
ity of aGVHD: grade 0-1, median 468 pg/mlL; grade II, median 2538
pg/ml; and grade III-IV, median 4615 pg/mL (p<.0001). In patients expe-
riencing grade II-IV aGVHD, IL-12p70 levels decreased after aGVHD
therapy. Interestingly, we found a more rapid recovery of monocytes,
that are the main pool of IL-12p70-secreting myeloid dendritic cells
(DC), prior to aGVHD clinical onset in patients with grade II-IV aGVHD,
as compared to patients with grade 0-I aGVHD (median, 829/L vs. 552/L;
p=.005). At the effector level, we observed a significantly more robust
recovery of genuine naive CD3+CD4+CD45RA+CD27+ T cells prior to
aGVHD clinical onset, in patients with grade II-IV aGVHD, as com-
pared to patients with grade 0-1aGVHD (median, 50/L vs. 16/L; p=.0006).
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Finally, in multivariate analysis, IL-12p70 level measured before aGVHD
clinical onset was the strongest predictive factor for aGVHD develop-
ment and severity (p<10-4; RR=10.7; 95%ClI, 3.8-30.6). Overall, these
findings reconstitute a genuine Th1 loop, supporting a model where
aGVHD primarily reflects a type 1 alloreaction (rapid monocytes/DC
recovery, IL-12p70 secretion, naive CD4+ T cells expansion, Th1 and Tc1
cells differentiation) in the context of RIC allo-SCT.
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MOLECULAR REMISSION IN FOLLICULAR LYMPHOMA AND CHRONIC LYMPHOCYTIC
LEUKEMIA AFTER REDUCED INTENSITY ALLOGENEIC STEM CELL TRANSPLANTATION
CORRELATES WITH A BETTER DISEASE FREE SURVIVAL

L.E Farina,' A. Dodero,' M. Carrabba,' C. Carniti,' E. Zorzan,' E
Ciceri,” A. Rambaldi,® F. Patriarca,’ A. Locasciulli,” A. Santoro,’A.
Olivieri¢, P. Corradini'

'Istituto Nazionale dei Tumori, MILANO, Italy; *Istituto Scientifico San Raffaele,
MILANO, Italy; *Ospedale Riuniti, BERGAMO, Italy; *Policlinico Universi-
tatio, UDINE, Italy; *Ospedale San Camillo, ROMA, Italy; ‘Ospedale Uni-
versitario Torrette, ANCONA, Italy; ’Ospedale Cervello, Palermo, Italy

Background. Reduced intensity allogeneic stem cell transplantation
(RIC allo-SCT) can be an effective salvage treatment for relapsed chron-
ic lymphocytic leukemia (CLL) and follicular lymphoma (FCL). In our
series, progression-free survival is 80% and 60% at 4 years for FCL and
CLL patients (pts) respectively. In the autologous SCT setting, it has
been shown that the attainment of clinical and molecular remissions
can be predictive of a better disease free survival (DFS). Aims. Aim of this
study was to investigate whether RIC allo-SCT is able to induce durable
clinical and molecular remissions (MR) in relapsed FCL and CLL pts and
whether minimal residual disease (MRD) status correlates with a better
survival. Methods. Thirty-four pts (16 CLL and 18 FCL), having a molec-
ular marker, were in complete remission (CR) after a RIC transplant
(containing thiotepa, fludarabine and cyclophosphamide) from a HLA-
identical sibling (n=32), unrelated (n=1) or haploidentical (n=1) donor.
The median age was 52 years (range, 32-69 years). The median number
of previous treatments was 2 (range, 1-5); 23% pts had failed a previous
autologous SCT. Before transplant, 11 pts (32%) were in CR, 14 pts
(41%) were in partial remission and 9 pts (27 %) were in progressive or
stable disease. Bcl-2 (n=15) or immunoglobulin heavy chain gene
rearrangements (IgH, n=19) were used as molecular markers. After allo-
SCT, serial BM samples were analyzed for MRD by nested-PCR. The
median molecular follow-up was 24 months (range, 6-64). Results. Over-
all, 24 of 34 pts (71%) pts attained MR, 7 pts (20%) were PCR-positive
and 3 pts (9%) showed an intermediate pattern of PCR positivity and
negativity. All but one of the PCR-negative pts achieved MR within the
first year after allo-SCT. Sixteen of 18 FCL pts (89 %) achieved MR, while
only 8 of 16 CLL pts (50%) were MRD-negative at the last follow-up
(»=0.002). FCL and CLL pts were not different for number of previous
treatments, pre-transplant disease status and incidence of chronic and
acute graft versus host disease (GVHD). Among pts who were persist-
ently PCR-negative, only one CLL pts relapsed at a nodal site that
showed Richter transformation, while among pts who were PCR-pos-
itive 4 pts relapsed. The difference was statistical significant (p= 0.0051)
and translated into a better DFS for PCR-negative pts (94% vs 33%, p<
0.0001). None of the pts who relapsed experienced GVHD, while all
the pts who were persistently PCR-positive or had an intermittent pat-
tern without relapsing showed acute or/and chronic GVHD. Eighty per-
cent of PCR-negative patients developed GVHD that preceded or was
concomitant with the achievement of MR. The overall incidence of
chronic GVHD among PCR-negative pts was 54%, and among pts who
were PCR-positive or had an intermediate pattern and did not relapse
was 67 % (p=0.67). Conclusions. i) MR can be attained after RIC allo-SCT
in the large majority of FCL pts and in 50% of CLL pts; ii) the achieve-
ment of MR correlates with a lower relapse risk and a better DFS; iii)
MRD monitoring can be used to tailor post-transplant immunotherapy.
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IMPACT OF T-CELL CHIMERISM AFTER REDUCED INTENSITY CONDITIONING
ALLOGENEIC STEM CELL TRANSPLANTATION

M. Mohty,' O. Avinens,” C. Faucher,' S. Furst,' H. De Lavallade,’
J. El Cheikh,' P. Viens,' J.A. Gastaut,' D. Blaise,' ].E Eliaou?

'Institut Paoli-Calmettes, MARSEILLE, France; *CHU de Monipellier,
MONTPELLIER, France

Here, we investigated the impact of different factors on the establish-



ment of full donor CD3+ T cell chimerism (TCC) in a series of 102
patients receiving RIC allo-SCT from an HLA-identical sibling. 65
patients (64 %) received an ATG-based RIC regimen (fludarabine, busul-
fan and ATG), 14 patients (14%) received a low dose TBI-based RIC (2
Gy total dose), while the remaining 23 patients (23 %) received an asso-
ciation of fludarabine, busulfan and total lymphoid irradiation (TLI). At
day 30, 30% (95%CI, 21-39%) of patients achieved a full TCC of donor
origin in the peripheral blood. At day 90, 77 % (95%CI, 69-85%) had a
full donor TCC. In univariate analysis, none of the patients’, graft, RIC
type, or disease characteristics were predictive of establishment of an
‘early’ full donor TCC at day 30 after allo-SCT. However, the group of
31 patients who achieved a full donor TCC by day 30, had a significant-
ly higher incidence of grade 2-4 acute GVHD, in comparison to the group
of 71 patients who were still in mixed TCC at day 30 (cumulative inci-
dence, 61% vs. 35%; p=0.01). When looking for predictive factors for full
donor TCC at day 90, univariate analysis showed that diagnosis catego-
ry, the RIC regimen type (ATG, TBI or TLI-based RIC), a female donor,
CD34+ stem cell dose, and CD4+ T cell dose infused, were significant-
ly or had a trend towards significant association with the establishment
of full donor TCC by day 90. In the multivariate analysis, a diagnosis oth-
er than a myeloid malignancy, was the strongest parameter significant-
ly predictive of establishment of full TCC at day 90 after RIC-allo-SCT
(»=0.007; OR=3.82; 95%ClI, 1.4-10.1). Most importantly, the delayed
establishment of full donor TCC in patients with myeloid malignancies
translated towards a worsened PFS (p=0.06) in the group of 15 patients
who did not achieve full donor TCC at day 90 as compared to the group
of 26 patients who achieved a full donor TCC. This worsened PES was
due to a significantly higher incidence of leukemia relapse among these
15 patients (6 relapses; 40%) as compared to none in the other group of
26 patients (»=0.002). We conclude that cautious monitoring of the lev-
els of donor TCC is mandatory after RIC allo-SCT, because this can
improve patients’ outcome through identification of patients at risk for
acute GVHD, and disease progression, and guidance of eatrly interven-
tions with immunosuppressive drugs or donor lymphocyte infusions
aimed at obviating these complications.
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B-CELL CONCENTRATION IN THE APHERETIC PRODUCT PREDICTS ACUTE
GRAFT-VERSUS-HOST-DISEASE AND TREATMENT-RELATED MORTALITY OF ALLOGENEIC
PERIPHERAL BLOOD STEM CELL TRANSPLANTATION

G.E Torelli,' A.P. Iori,” S. De Propriis,” C. Fazio,” E Milano,” B.
Lucarelli R. Cerretti,’ L. Cerilli,? L. Malandruccolo,” E. Iannella,” A.
Guarini,” R. Foa’

'University La Sapienza, ROMA, Italy; *University La Sapienza, ROMA, ITtaly;
*Universita Tor Vergata, ROMA, Tialy

Background. More than 60% of allogeneic stem cells transplants are at
present performed utilizing donor derived peripheral blood stem cells
(PBSC) after mobilization with granulocyte-colony stimulating factor.
The effects of the cellular composition of the inoculum on the outcome
of these patients have so far not been fully dissected. Aims. Aim of this
study was to correlate the clinical parameters of the post-PBSC transplant
procedure - in particular engraftment, acute and chronic graft-versus-
host-disease (GVHD), relapse, treatment-related mortality (TRM), over-
all survival (OS), leukaemia-free survival (LFS) and event-free survival
(EFS) - with the cellular composition of the inoculum in terms of concen-
tration of nuclear cells, mononuclear cells, T cells, B cells and NK cells.
Methods. The analysis has been performed on the apheretic products
collected for 63 consecutive patients (27 AML, 10 ALL, 13 CML and 13
MM) who underwent an allogeneic PBSC transplant from an HLA iden-
tical sibling between November 1999 and November 2005. The condi-
tioning regimen was represented by Busulphan 16 mg/kg of body weight
(BW) plus Cyclophosphamide 120 mg/kg BW (AML, CML and MM
patients) or TBI 12 Gy plus Cyclophosphamide 120 mg/kg BW (ALL
patients). Cyclosporine plus Methotrexate were given to all patients for
GVHD prophylaxis. Hemochromocytometric analysis and three-color
immunofluorescence were performed on the apheretic samples, using
antibodies against CD3, CD4, CD8, CD20, CD16, CD56 and CD34.
Actuarial curves for OS, LES and EFS have been calculated according to
the Kaplan-Meier method; cumulative incidence has been used to eval-
uate the probability of engraftment, GVHD, relapse and TRM; finally,
the correlation with the number of cells and cellular subsets infused has
been calculated by means of the correlation coefficient of Spearman. All
the variables for which a p-value <0.1 was recorded underwent a mul-
tivariate analysis using the proportional model of Cox. Results. The medi-
an number of infused cells/Kg of the recipient BW was: nucleated cells
10.9x10° (range 5-51), mononucleated cells 6.7x10° (range 1.56-21); CD34
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5.9x10° (range 4.07-14); CD3/CD8 0.9x10° (range 0.19-3.1); CD3/CD4
1.5x10° (range 0.4-8.1); CD3 2.6x10° (range 0.07-11.30); CD20 0.28x10°
(range 0.06-2); CD16/CD56 0.20x10° (range 0.01-1.7). Acute GVHD was
observed in 24 patients (grade I-IV). In multivariate analysis, acute
GVHD correlated with the disease (¢ 0.002), with the phase of the dis-
ease at the time of transplant (p 0.047) and with the number of CD20+
infused cells (p 0.06). Greater the number of CD20+ cells present in the
inoculum and higher was the probability of developing acute GVHD.
The high number of CD20+ cells in the inoculum also correlated signif-
icantly with the TRM (p 0.02). Summary/Conclusions. The results of this
analysis suggest that the concentration of B cells in the apheretic prod-
uct may predict the incidence of acute GVHD and TRM in patients
undergoing an allogeneic PBSC transplantation, thus influencing the clin-
ical outcome. This is in agreement with the recent evidences regarding
the role played by B cells in the pathogenesis of GVHD. These findings
suggest possible new preventive and therapeutic strategies in the clini-
cal management of GVHD.
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ALLOGENEIC HEMOPOIETIC STEM CELL TRANSPLANTS (HSCT) FOR PATIENTS WITH
RELAPSED ACUTE LEUKEMIA : LONG TERM OUTCOME

A. Bacigalupo, T. Lamparelli, E Gualandi, D. Occhini, S. Bregante,
A.M. Raiola, A. Ibatici, C. di Grazia, A. Dominietto, G. Piaggio,

M. Podesta, B. Bruno, A. Lombardi, E Frassoni, C. Viscoli, N. Sacchi,
M.T. Van Lint, D. Vicente

Ospedale San Martino, GENOVA, ITtaly

Background. Patients with acute leukemia may be referred for allo-
geneic hemopoietic stem cell transplantation (HSCT) at the time of
relapse. The outcome of allogeneic HSCT in these patients is relevant
when discussing treatment strategies and donor selection. Aim of the
study. To assess the long term outcome of 152 patients with acute
myeloid (AML) or acute lymphoid leukemia (ALL) undergoing an allo-
geneic HSCT in our Unit between 1977 and 2004. Patients. We have allo-
grafted 152 patients with relapsed AML (n=86) or ALL (n=66). The medi-
an blast count in the marrow was 30% (7-100), and the median blast
count in the peripheral blood was 2 (0-99). Median age was 31 (11-62),
and the median year of transplant 1995 . Conditioning regimen includ-
ed total body irradiation (TBI) (10-12 Gy) in 115 patients. The donor
was a matched sibling donor (MSD) in 106 , a family mismatched donor
(FMD) (n=20) or an unrelated donor (UD) in 26. The graft was T cell
depleted (TCD) in 12 cases. Leukemia was diagnosed in first relapse in
42 and more advanced disease, or primary refractory in 110. Results. The
overall actuarial survival at 20 years is 15%, the cumulative incidence of
transplant mortality (TRM) is 42%, and the CI of relapse related death
(RRD) is 43%. There was no impact of stem cell source and no improve-
ment of results with time (</=> 1995). In multivariate analysis on sur-
vival favorable predictors were the use of a donor other than family mis-
matched (RR 0.45); and bone marrow blast count less than 30% (RR
0.82). The actuarial 20 year survival for 65 patients with both favorable
predictors is 26%. When the analysis is restricted to 94 patients surviv-
ing 100 days, the presence of chronic GVHD was the strongest favorable
predictor (RR 0.38, p=0.0008) followed by donor other than family mis-
matched (RR 0.32, p=0.008), donor age less than 34 years (RR 0.55,
p=0.02), and blast count less than 30% (RR 0.58, p=0.07). For 18 patients
with all 4 favorable predictors, the actuarial 20 year survival is 54%.
Conclusions. This study confirms that 15% of relapsed leukemias can be
cured with an allogeneic transplant . The use of young, HLA matched
donors and a marrow blast count less than 30% significantly increases
the likelihood of long term survival , which is further improved if chron-
ic GVHD develops. This may be relevant when discussing transplant
strategies in patients with relapsed leukemia.
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TREATMENT OF REFRACTORY CHRONIC GRAFT-VERSUS-HOST DISEASE WITH
EXTRACORPOREAL PHOTOPHERESIS

P. Bavaro,' P. Accorsi,? E. Di Bartolomeo,' P. Di Carlo,' A. Iacone,’ P.
Olioso," G. Papalinetti,' S. Santarone,' P. Di Bartolomeo!

'Bone Marrow Transplant Center, PESCARA, ITtaly; *Department of Transfu-
sion Medicine, PESCARA, Italy

Chronic GvHD is the major late complication of allogeneic bone mar-
row transplant with significant impact on late mortality. Systemic
steroids are the first line therapy with only 30-40% complete respons-
es. ECP has been proposed as an alternative therapy for immune-medi-
ated diseases, including transplant rejection and GvHD. Aim of the study.
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This is a single Center study testing the efficacy of ECP in patients with
steroid-resistant cGvHD. Patients. Twenty-six patients entered this
study. Their median age was 40 (range, 5-61) years. The median inter-
val from diagnosis of cGvHD to ECP treatment was 12 (range, 6-168)
months. All patients received at least 2 lines of immunosuppression
including cyclosporine (CyA) alone, CyA and steroids, CyA and
mycophenolate mofetil (MMF), steroids and MME steroids and
tacrolimus. Methods. Patients were treated on 2 consecutive days (one
cycle) at 1 week interval for the first month, at 2 weeks interval for the
second month and at 4 weeks interval for the subsequent 4 months, for
a total of 10 cycles. At 6 months a decision was made whether to con-
tinue the ECP treatment as monthly maintenance, depending upon the
clinical response. During ECP treatment, the patients continued to
receive the baseline immunosuppressive therapy and were followed in
the outpatient clinic. Results. After a median of 15 (range, 7-33) cycles,
11 (76%) of the 14 patients with skin involvement had a partial or com-
plete response. In particular, of 6 patients with severe scleroderma 2 had
complete resolution of skin contraction, abrasion and thickening, 2
showed a significant improvement and 2 had no response. Of 15 patients
with gut involvement, 8 showed a complete response and 3 a partial
response. A return to normal values or reduction of abnormal liver func-
tion enzymes by at least 50% from baseline were observed in 9 of 12
patients (75 %) with liver involvement. Of 9 patients with ocular symp-
toms due to sicca syndrome, 6 had a complete or partial response. A
complete response was observed only in 1 of 3 patients with lung
cGvHD. The first signs of response appeared at a median of 3 months.
Throughout the ECP treatment course systemic immunosuppressive
medication was increased in 4 patients, reduced in 8 and discontinued
in 14. The steroid therapy was discontinued at a median of 4.5 months.
At a median follow-up of 41 (range, 3-60) months, 22 (84 %) patients are
alive, 3 patients died of cGvHD related infectious complications and 1
of leukemia relapse. Twelve patients (46%) discontinued ECP after a
median of 18 (range, 6-24) cycles because of complete and sustained
resolution of cGVHD and 5 patients (19 %) because of minimal or inad-
equate response. The ECP treatment is ongoing in 5 patients. The pro-
cedures were well tolerated and completed in all cases and no relevant
adverse events were observed. Conclusions. Our results confirm the
role of ECP in controlling refractory cGvHD. The response of a single
organ is independent from the others. The response of liver cGvHD is
comparable to mucocutaneous response. New strategies are requested
for lung cGvHD.
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IMPACT OF DISPARITIES AT SINGLE OR MULTIPLE HLA LOCI ON OUTCOME AFTER
UMBILICAL CORD BLOOD TRANSPLANTATION FOR ADULTS WITH HEMATOLOGIC
MALIGNANCIES

S. Cantero, N. Puig, J.I. Lorenzo, G. Martin, J. Martinez, L. Jarque,
C. Jimenez, D. Planelles, ]. Moscardo, M.A. Sanz, G. Sanz
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Background. The number of HLA disparities considering HLA-A, -B,
and ‘DRB1 is strongly related to engraftment, disease free survival (DES),
and overall survival (OS) in children undergoing UCBT. The influence
of HLA disparities on outcome after UCBT in adults is unknown. Stud-
ies on the relevance of HLA mismatching at allele level after UCBT are
lacking. Aims. To evaluate the possible influence of the number of dis-
parities at single or multiple HLA loci on outcome after UCBT in adults
with hematologic malignancies. Patients and Methods. The impact of
HLA mismatching on myelod engraftment, graft-versus-host disease
(GvHD), transplant-related mortality (TRM), relapse risk (RR), DFS, and
OS was analyzed in a series of 78 adults with high-risk hematologic
malignancies transplanted at our center from May 1997 to September
2005. Median age was 30 years (range, 16-47) and median weight was
70 kg (range, 41-112). Diagnosis were high-risk acute leukemia in 47,
chronic myelogenous leukemia in 21, high-risk myelodysplastic syn-
drome in 5, and others in 5. The status of the disease at transplant was
advanced in 25 cases (30%). In the first 72 patients conditioning consist-
ed of thiotepa, busulfan, cyclophosphamide and antithymocyte globu-
lin (ATG). The last 6 patients received thiotepa, fludarabine, busulfan
and ATG. All patients received cyclosporine and prednisone for GvHD
prophylaxis, and filgrastim to fasten engraftment. HLA individual loci
analyzed were HLA-A, -B, -C, -DRB1, -DQB1 and -DPB1. The combi-
nations of loci evaluated were HLA-A + B + DRB1, HLA-A + B + C +
DRB1, HLA-A + B + C + DRB1 + DQB1 and HLA-A + B + C + DRB1 +
DQB1 + DPB1. All analyses were performed considering the number of
mismatches present both at allelic and antigen level and in the HVG
direction and in both directions (GVH and HVG). Results. The degree of
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HLA match (HLA-A and -B by low-resolution and -DRB1 by high-reso-
lution DNA typing) was 6/6 in 4 (5%), 5/6 in 27 (35%), and 4/6 in 47
cases (60%). The median number of nucleated cells and CD34+ cells
infused was 2.2 x107/kg (range, 0.9-4.9) and 1.1x10/kg (range, 0.1-5.7)
respectively. The median time to neutrophils > 0.5x10%/L was 21 days
(range, 11-57). The probability of developing grade II'IV acute GVHD
was 39% (grade III-IV, 21%), and of developing chronic GVHD was
54% (extensive, 35%). With a median follow-up of 32 months (range,
3’101), the probability of DFS and RR at 3 years was 36% and 30%
respectively. On multivariate analysis, only the presence of mismatch in
locus HLA-A by low resolution in direction HVG was related to myelod
engraftment. Conclusions. The degree of HLA mismatching seems not as
important in adults as compared to children undergoing UCBT. These
data show the high-resolution DNA typing for HLA-A, -B, -C, -DRB1,
-DQB1 and ‘DPB1 is not essential in UCB searches for adults.
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CORTICOSTEROIDS FOR PREVENTING GRAFT-VERSUS-HOST DISEASE AFTER
MYELOABLATIVE STEM CELL TRANSPLANTATION: A COMPREHENSIVE META-ANALYSIS

S. Quellmann,' . Bohlius,' K. Huebel,' G. Schwarzer,” A. Engert'

'University of Cologne, COLOGNE, Germany; *University of Freiburg,
FREIBURG, Germany

Background. Graft-versus-host disease (GvHD) remains a major com-
plication in allogeneic myeloablative stem cell transplantation (SCT) and
is considered as the main cause for transplantation related morbidity
limiting its wider application. The current standard regimen for prevent-
ing GVHD combines cyclosporine A (CSA) with a short-course of
methotrexate (MTX). The question if the addition of steroids improves
patients’ outcomes has not been clarified yet as the results of single stud-
ies are ambiguous. Aims. To determine the effectiveness of corticos-
teroids used for the prevention of GvHD after myeloablative SCT in
improving overall survival (OS), disease-free survival (DSE), relapse inci-
dence (RI), non-relapse mortality (NRM), acute GVHD grade I-IV, II-IV
and III-IV and chronic GvHD. Methods. We conducted a comprehensive
literature search in Cochrane Library, EMBASE, MEDLINE, internet
databases for ongoing trials, and conference proceedings (1975-2004).
Randomised controlled trials evaluating GvHD prophylaxis regimens
differing only in the use of corticosteroids were included. A minimum
0f75% of the patients undergoing allogeneic myeloablative SCT had to
be adults. All authors were asked to provide unpublished and/or miss-
ing data. Trial selection, quality assessment and data extraction were
done independently by two reviewers. To analyse outcomes with time-
to-event data hazard ratios (HR) were calculated on the basis of individ-
ual patient data or if not available extracted from the publication using
well-established Methods. The weighting was done according to the
method of Peto, which assumes a fixed effect model. Heterogeneity of
treatment effects between the trials was assessed by using a Chi-squared
test with a significance level of p<0.1. Results. 1,709 references were
screened, of which 5 randomised controlled trials with 604 patients
were finally included in the review. The addition of corticosteroids
reduced statistically significant the incidence of acute GVHD grade I-IV
(HR 0.58, 95% CI 0.45 to 0.76) as well as grade II-IV (HR 0.69, 95% CI
051 to 0.92). No significant differences seen for acute GvHD grade III-
IV (HR 0.78, 95% CI 0.52 to 1.15) and chronic GvHD (HR 1.21, 95% CI
0.89 to 1.65) as well as no improvements were found for OS (HR 0.99,
95% CI0.79 to 1.25), DFS (HR 0.95, 95% CI 0.74 to 1.23), RI (HR 0.82,
95% CI 0.57 to 1.18) or NRM (HR 0.88, 95% CI 0.61 to 1.26). Summa-
ry/ Conclusions. The addition of corticosteroids to GvHD prophylaxis
regimens reduces the risk for acute GvHD grade I-IV and II-IV. Howev-
er, based on the randomised trials currently available there is no evidence
that this benefit improves long-term outcomes such as OS, DES, RI,
NRM or chronic GvHD.
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Reduced-intensity allogeneic stem cell transplantation (RIA) has
emerged as an alternative to myeloablative transplantation in patients
with myelodysplastic syndrome (MDS). Given the uncertainty regard-
ing the appropriate conditioning, SFGM-TC conducted a retrospective
multicenter study with the attempt to evaluate the impact of condition-
ing on patients’ outcome. The record of 61 patients (37 males) with MDS
who received a RIA between 1998 and 2003, from 22 French transplan-
tation centres, were reviewed. Participating centres were asked to veri-
fy data referred to French registry and provide additional information on
each patient. According to the FAB classification, 11 patients had RA at
diagnosis, of whom one had progressed to REAB and one to AML before
transplantation. Thirty two patients had REAB at diagnosis, of whom 2
had progressed to REAB-T and 7 to AML before transplantation. Twelve
patients had REAB-T at diagnosis and 6 CMML, of whom 8 progressed
to AML before transplantation. The median time from diagnosis to RIA
was 12 months (6-129). Conditioning regimen consisted of Fludarabin
(Flu) plus busulfan (FB; n=29), Flu plus 2-Gy TBI (F-TBI; n=20) and idaru-
bicin plus aracytine and Flu (Flaglda; n=12). Donors were HLA-identical
siblings (n=52) and HLA-matched unrelated (n=9). All pts received
peripheral blood stem cells. The median of CD34+ infused cell dose was
5x10%kg (0.5-17.3). At the reference date of analysis of 1 July 2005, medi-
an follow-up was 44.7 months (21-85). Estimated 3-year overall survival
(OS), progression free survival (PES), relapse and transplant-relapse mor-
tality (TRM) were 35%, 27 %, 66 % and 30%, respectively. Neither of the
3 conditioning regimens used (FB, F-TBI and Flaglda) had impact on
patients’ outcome. In multivariable analyses, while acute III/IV grade
GVHD development was the only factor found to adversely influencing
OS (HR=3.6; 95% CI: 1.1-12.2), chronic GVHD development was the
only favourably influencing PFS and relapse ratios (HR=0.3; 95% CI:
0.1-0.7 and HR=0.2; 95% CI: 0.1-0.6, respectively). TRM was adverse-
ly influenced by male sex of patient (HR=9.2; 95% CI: 1.5-66.6). RIA
seems to be an effective treatment in MDS patients irrespective of con-
ditioning type. While acute III/IV grade GVHD appeared to be detri-
mental, the benefit effect of chronic GVHD was to be bound to GVL
effect as demonstrated by the improvement of PFS and relapse rates in
patients who developed chronic GVHD. New approaches with focus on
iImmunosuppressive treatment are needed to enhance the GVL effect

with an acceptable risk of GVHD.
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PROGENITOR CELLS ARE TRAPPED IN FILTERS USED FOR MARROW HARVEST: RECOV-
ERING CELLS FROM MARROW FILTERS REDUCES GRAFT VS HOST DISEASE AND TRANS-
PLANT MORTALITY

D. Vicente,! M. Podest,' A. Pitto,' S. Pozzi,' S. Lucchetti,’!
T. Lamparelli,' E. Tedone,' A. Ibatici,' O. Figari,' E Frassoni,'
M.T. Van Lint,' G. Piaggio,' N. Sacchi,” A. Bacigalupo'

'Ospedale San Martino, GENOVA, Italy; *The Italian Bone Marrow Donor
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Background. A bone marrow harvest is filtered either in the operating
room, in the laboratory, or during infusion to the patient. Filters are usu-
ally discarded. Little is known of haemopoietic progenitor cells trapped in
the filters. Aim of the study. To evaluate haemopoietic progenitor cell con-
tent in the filters and to assess the outcome of transplants with filter-dis-
carded or filter-recovered cells. Patients and Methods. Haemopoietic progen-
itors were grown from filters of 19 marrow transplants. We then compared
the outcome of 39 filter-recovered transplants from HLA identical siblings
(years 2001-2004) with a matched cohort of 43 filter-discarded marrow
grafts (years 1997-2000). Hemopoietic progenitors. Filters contained on aver-
age 21% LTC-IC and 15% CFU-F of the total progenitor cell content.
Patients outcome. Filter-discarded transplants had significantly more grade
II-IV GvHD (42% vs 15%, p= 0,008) as compared to filter-recovered trans-
plants, and more TRM (20% vs 3%, p=0.04). The actuarial survival at 5
years is 69% vs 87 % respectively (#=0,15). Conclusions. This study suggests
that (1) a significant proportion of LTC-IC are lost in the filters together
with CFU-F; (2) recovery and add back of progenitors trapped in the fil-
ters may reduce GVHD and transplant related mortality.
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Background. Fasciitis is a rare, late onset manifestation of chronic Graft-
versus-Host Disease (cGvHD) after allogeneic hematopoietic cell trans-
plantation. It is characterized by condensed and hardened subcutaneous
and fascial tissues, as opposed to cutaneous sclerosis. On biopsy, edema
and fibrosis of the fasciae and intermediate septa with pericapillary lym-
phocytic infiltrates are found, without involvement of the muscle itself.
Fasciitis of cGvHD affects predominantly the limbs, but involvement of
the trunk leading to respiratory compromise may also occur. Possible
associated laboratory features include eosinophilia and elevated anti-
nuclear antibodies (ANA). The clinical diagnosis can be confirmed by
biopsy and / or magnetic resonance imaging (MRI). Physical therapy to
prevent joint contractures is the mainstay of conservative treatment;
typically, conventional immunosuppressive therapies fail or yield incom-
plete responses. Extracorporeal photopheresis (or photochemotherapy,
ECP) is an attractive alternative for patients with fasciitis of cGvHD
because of its systemic action and steroid-sparing effects. Although still
not fully understood, tolerance induction through ex vivo psoralen-sen-
sitized and UVA-irradiated T-cells is now believed to be the central
mechanism of action of ECP. PATIENTS AND Methods. Here we report
our seven years experience (2/1999-2/2006) of ECP in 16 consecutive
patients with fasciitis of cGvHD: 4 females and 12 males; age 24-63
(median: 44) years; 5 AML, 4 ALL, 3 CML, 1 MDS and 3 lymphoma
patients; 13 with matched related and 3 with matched unrelated donors;
4 patients with reduced intensity and 12 with myeloablative condition-
ing. All patients had severe, extensive cGvHD and MRI- or biopsy-
proven fasciitis. Diagnosis was made 3-28 (median: 15) months after
transplantation or donor lymphocyte infusions (DLI), respectively. ECP
was performed with the UVAR XTS machine (Therakos, Exton, PA,
USA): one cycle consisting of two consecutive sessions every two to
four weeks according to the clinical course. Results. After 4-82 (median:
17) months of ECP therapy, 13 of the 16 patients (81%) had marked (7
patients) or moderate (6 patients) clinical amelioration in their range of
movement, whereas 3 patients experienced no change with ECP. Further-
more, all responders were able to considerably reduce (7 patients) or dis-
continue (6 patients) their immunosuppressive medication. Responses
were first noticeable after five to six ECP cycles and continued to
improve with maintenance therapy. When a patient’s maximum achiev-
able improvement had been reached, the frequency of ECP cycles could
be tapered to once every four to six months, or ECP could be discontin-
ued altogether. ECP was well tolerated without major toxicities or infec-
tious complications. In comparison, among eight historical or contem-
porary control patients treated by standard immunosuppressive agents,
who had not received ECP for reasons of patient preference or unsuit-
able venous access, only two recovered (one with steroids and one with
PUVA therapy), whereas five had no change and one deteriorated. Con-
clusion. In our experience, ECP is a safe and effective immunomodulat-
ing approach for patients with fasciitis of cGvHD after allogeneic
hematopoietic cell transplantation. Prospective evaluation of ECP in
fasciitis of cGvHD in a multicenter trial would be warranted.
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REDUCED INTENSITY CONDITIONING (RIC) IN ALLO-BMT FOR RESISTANT-RELAPSED
LYMPHOMAS
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Background. The use of RIC conditioning regimen is now largely
applied in conditioning regimen for TMO in haematological malignan-
cies however no definite indications exist on which patients may be
benefited by this procedure although most of experiences are focused on
patients with lymphomas resistant or relapsed to other therapies. Aims.
To disclose if RIC may be a therapeutic option as salvage treatment with
acceptable results in a population of relapsed-resistant patients with lym-
phomas, mostly already treated by high-dose therapy and PBSCT. The
inclusion in the RIC procedure of those patients with age over 60 years
leads to valuate if the toxicity, namely related to TRM, is acceptable.
Methods. We present a cooperative experience on RIC focused on 42
advanced, relapsed and resistant lymphomas to several therapies includ-
ing high dose and autologous PBSCT. The mean age of patients was 49
years (23-67 years). RIC consisted in the combination of TT 10 mg/Kg,
Fludarabine 50 mgx5 and CTX 300 mgx5 for 27 patients (64 %) and oth-
er similar combinations for the other patients. Diseases included 13 HD
resistant, 9 HGBL, 5 FL, 6 HGTL, 4 CLL, 2 ALC and 3 LPL relapsed and
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resistant to a series of therapies. Thirty-one patients have been already
treated by high-dose therapy and PBSCT. Results. Thirty-six patients
(86%) are valuable for response, 6 patients died within 3 months from
RIC for causes not related to disease progression (TRM=14%). The
response valuated within 6 months from RIC showed 26 pts in CR
(72%) and 10 patients with persistence of disease (28%), 3 relapses
(14%), were registered following 12, 18 and 24 months from RIC. Eight
patients died (22 %) for disease progression among valuable pts, one fur-
ther death was registered for chronic GVHD 18 months following RIC
accounting at 15 the total number of deaths including TRM (36%). Five
patients are alive with lymphoma and 22 alive in CR (52%) at a mean
follow-up of 28 months (7-59 months). The incidence of GVHD was reg-
istered in 16 patients (38%) and 6 of them had grade 3-4. This was not
correlated to previous therapy or to type of RIC conditioning regimen
or to the age of patients. Deaths accounted 11 on 31 (35 %) patients who
received autologous PBSCT and 4 on 11 (36%) on those who did not.
Conclusions. RIC transplantation provides an high rate of remissions in
patients with advanced lymphoma and an acceptable TRM. The results
are independent from the previous therapy and type of disease; the inci-
dence of GVHD and relapses are not correlated to different condition-
ing regimen. Future prospective trials including RIC transplantation are
planned.
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FLUDARABINE BASED REDUCED INTENSITY CONDITIONING FOR ALLOGENEIC
TRANSPLANTATION IN PATIENTS WITH NON-MALIGNANT HEMATOLOGICAL DISORDERS

B. George, V. Mathews, A. Viswabandya, A. Srivastava, M. Chandy
Christian Medical College, Vellore, VELLORE, TAMILNADU, India

Patients who are multiply transfused or septic have a poor outcome
after allogeneic stem cell transplantation. Seventy patients (53 males and
17 females) with non-malignant disorders underwent allogeneic BMT
using a fludarabine based conditioning regimen between 1998 and 2005.
The median age was 20 years (range: 4-38) and consisted of 25 children
and 45 adults. Indications for BMT included severe aplastic anemia
(SAA) in 54, Myelodysplastic syndromes (MDS) in 8, Fanconi’s anemia
(FA) in 6 and Thalassaemia in 2 patients. All had 6 antigen matched sib-
ling or family donors. Multiple transfusions (>20), sepsis or previous
immunosuppressive therapy were considered high risk (HR) and 51
patients (72.8%) were considered high risk patients. The median time
from diagnosis to transplant was 16 months (range: 2-108) and the medi-
an transtusions prior to BMT was 35 (range: 2-380). Conditioning ther-
apy included Fludarabine (Flu) 180 mg/m® over 6 days, Busulfan (Bu) 8
mg/kg over 2 days and ATG 40 mg/kg/day over 4 days(24), Flu 180
mg/m’ over 6 days, Cyclophosphamide (Cy) 120 mg/kg over 2 days +
ATG 40 mg/kg/day over 4 days(35), Flu 180 mg/m’ over 6 days, Cy 20
mg/kg over 2 days + ATG 40 mg/kg/day over 4 days(6), Flu/TBI/OKT3
in 4, Flu/Mel in 1. Graft versus host disease (GVHD) prophylaxis con-
sisted of Cyclosporine alone or in combination with mini methotrexate.
Graft source was peripheral blood stem cells in 56 patients and G-CSF
stimulated bone marrow in 14. The median cell dose was 5.4x10°
MNC/kg (range: 2.1-18.6) for PBSC and 6.2x10° TNC/kg (range: 2.1-16)
for bone marrow. Nine patients expired within the first 10 days due to
sepsis. 59/61 (96.7 %) patients engrafted with a mean time to ANC > 500
of 12.2 days (range: 8 - 29), and platelet count > 20,000 of 14.2 days
(range: 0 - 32). Two patients had primary graft failure and expired. Acute
GVHD was seen in 18 patients (30.5%) with Grade III-IV GVHD in 6
(10.1%). Chronic GVHD was seen in 14 patients (29.1%) with 9 having
limited and 5 with extensive GVHD. Bacterial infections were seen in
16 patients, fungal infections in 19 and CMV in 8 patients. Veno-occlu-
sive disease was seen in 5 patients (7.1%) while hemorrhagic cystitis
was seen in 3 (4.2%). Four patients (2 with aplastic anemia and 2 with
thalassaemia) had secondary graft rejection. Day 100 mortality was 28%
and was related mainly to sepsis. At a median follow up of 20 months
(range: 2-84); 46 patients (65.7 %) are alive with 44 patients (62.8%)
being free of disease. Among patients who were low risk, 17/19 (89.4%)
are alive and free of disease. The disease free survival was 66.6% in
SAA, 62.5% with MDS, 50% with FA and 0% with Thalassaemia. In
conclusion fludarabine based conditioning regimen ensure adequate
engraftment with reduced toxicity in high risk patients who are infect-
ed or multiply transfused at the time of BMT. Its role even in good risk
patients needs to be further explored.
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Background. Despite the promising results obtained in patients with
multiple myeloma (MM) after reduced intensity/nonmyeloablative con-
ditioning regimen and allogeneic haematopoietic cell transplantation
(HCT), relapse remains an issue. Several clinical trials showed the effi-
cacy of bortezomib in the treatment of refractory/relapsed MM, by inhi-
bition of NF-kB. These findings and the demonstration of the role of NE-
kB in the pathophysiology of graft-versus-host disease (GVHD) provide
the rational for using bortezomib in patients with MM relapsed after
allogeneic HCT. Aims. We evaluated safety and efficacy of bortezomib
after reduced intensity/nonmyeloablative conditioning regimen and allo-
grafting. Methods. We retrospectively evaluated 24 myeloma patients
relapsed after allografting. Conditioning regimens were 2 Gy total body
irradiation based in 19 patients and, a combination of thiotepa, cyclo-
fosmide, and melphalan in 5. Donors were HLA identical siblings in 22
patients, and unrelated in 2. All patients received cyclosporine as part of
post-grafting immunosuppression. Bortezomib was administered after
amedian of 20 months from HCT (range 5-54) and 34 months from diag-
nosis (range 19-164): 6 patients were in first relapse after HCT, 10
patients in second and 8 beyond the third relaspe. Patients received
bortezomib 1.0 (n=8) or 1.3 mg/m’ (n=16) on day 1, 4, 8, 11 every 3
weeks for a median of 3 courses (1-7), alone (n=5) or in combination
with dexamethasone 20 (n=13) or 40 mg (n=5) on days 1-4 and 15-18 or
daily prednisone 75 mg (n=1). No patient was on cyclosporin or thalido-
mide, and none had active GVHD at the time of administration. Resuts.
Adverse effects were reported in 75% (18/24) of patients: thromboci-
topenia was observed in 33% (8/24; >grade 3 5/8), peripheral neuropa-
thy in 58% (14/24; >grade 3 5/14). Three additional patients experi-
enced grade 2 urticaria, grade 2 liver toxicity and grade 3 neutropenia,
respectively. Bortezomib was discontinued after the first cycle in 4
patients due to neurological toxicity, and in 2 patients for disease pro-
gression. A dose reduction was required in 3 patients due to neurologi-
cal toxicity. Flaring of prior chronic limited GVHD was observed in one
patient who developed mild liver GVHD. After a median follow up of
136 days (range 42-502), 21/24 patients are alive. Two non-responsive
patients and 1 responsive patient died from disease progression. Among

atients who completed at least 2 courses, overall response was 67 %
(12/18) including 5 immunofixation-negative complete remissions. No
significant differences in toxicity and response rates were seen between
bortezomib plus steroids and bortezomib alone. Conclusions. Bortezomib
is capable of inducing disease responses in patients with MM relapsed
after allogeneic transplant. No significant effect on GVHD was noted.
Interestingly, in this subset we observed a higher incidence of peripher-
al neuropathy compare to the non-transplant population, which may be
related to previous prolonged treatment with high dose cyclosporine.
Longer follow up will demonstrate whether remissions will be durable.
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Background. GVHD is the consequence of the activation of donor T-
lymphocytes attack the tissue of host. Animal studies strongly suggest
that T-cell activation in patients with acute GVHD have a CD4 subset
imbalance favoring T helper 1 (Th1), which secrete type 1 cytokines
interleukin (IL)-2, IL-12, interferon (INF)-y, and TNF-o. On the other
hand, the polarization toward Th2, which secrete type 2 cytokines IL-
4 and IL-10, and subsequent Th2 humoral immune response may be
responsible for the development of chronic GVHD. Both Th1 and Th2
are derived from naive T cells and most clearly defined differentiation
inducers are themselves cytokines: INF-y and IL-12 for Th1, and IL-4



and IL-10 for Th2. Understanding the cytokines and T cell subsets change
in patients with GVHD will theoretically of great help in elucidating the
pathophysiology of GVHD. Aim.To see the cytokines and T cell subset
changes in patients having acute and/or chronic GVHD. Methods. Con-
secutive 23 patients received allogeneic hematopoietic stem cell trans-
plantation at China Medical University Hospital were enrolled in this
study. 10 mL peripheral blood was collected every 7 days from Day 7
after transplantation till Day 200 (or Day 300 for patients with chronic
GVHD). Plasma level of INF-y, IL-4; IL-10, and IL-12 were determined
by ELISA (R&D, Minneapolis, MN, US). Flow cytometric analysis of
intracellular INF-y and IL-4 in mononuclear cells with or without phor-
bol 12-myristate 13-acetate [PMA] + ionomycin [I] stimulation was used
to determine the relative fraction of Th1/Th2 subset. The serial plasma
level of each cytokine and relative fraction of Th1/Th2 were then com-
pared to the clinical events in each patient. Results. Plasma IL-10 level
increased markedly during period of both acute and chronic GVHD.
Plasma INF-y level also increased in most events of acute and chronic
GVHD. With effective immunosuppressive therapy, plasma IL-10 and
INF-y level decreased rapidly, Plasma IL-4 and IL-12 were below the
detectable level (0.13 pg/mL and 0.5 pg/mlL respectively) in most
patients, even during period of severe GVHD. Figure 1 demonstrates the
correlation between plasma level of each cytokine (INF-y, IL-4; IL-10, and
IL-12) and clinical course of a patient with both acute and chronic GVHD
involving liver. Flow cytometric analysis showed that Th1 (CD4+INE-
v+) fraction increased markedly within the CD4+ T cell population dur-
ing period of both acute and chronic GVHD. Of great interesting is that
the CD4+INF-y+ T cells can be easily detected in the blood of many
patients of GVHD without adding PMA+I to stimulate T cells. Conclu-
sion. Immune reactions in patients of GVHD are much more complicat-
ed than in animal models. Type 1 cytokine (INF-y) and type 2 cytokine
(IL-10) may be increased in the blood at the same time during acute and
chronic GVHD. Increased Th1 fraction could also be found during both
acute and chronic GVHD. Th1 as well as IL-10 and INF-y may therefore
play an important role in the pathogenesis of both acute and chronic
GVHD. Besides, they may also be served as good biomarkers in moni-
toring the clinical course of GVHD.

Figure 1. Cytokines’ change and clinical course of GVHD
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NCREASED INCIDENCE OF CYTOMEGALOVIRUS RETINITIS AFTER ALLOGENEIC
HEMATOPOIETIC STEM CELL TRANSPLANTATION

A. Xhaard, M. Robin, C. Scieux, R. Peffault De Latour, S. Deplus, A.
Devergie, V. Rocha, E. Gluckman, P. Ribaud, G. Socie

Hopital Saint-Louis, PARIS, France

Cytomegalovirus (CMV) has been recognized as a major cause of mor-
bidity and mortality after allogeneic hematopoietic stem cell transplan-
tation (HSCT). CMV retinitis (CMVR), frequent in patients with acquired
immunodeficiency syndrome but rarely involved in HSCT recipients,
can lead to retinal destruction and blindness if untreated. We observed
6 cases from 2002 to 2005 in our center whereas only one case was diag-
nosed from 1985 to 2001. We described clinical and biological features
of patients who developed a CMVR from 2002 to 2005 and determined
incidence and risk factors of CMVR. Among 312 patients, who received
HSCT in our center from 2002 to 2005, 117 had CMV reactivation and
24 had at least one episode of CMV disease. Of the 24 patients with
CMV disease, 6 had CMV retinitis. Cumulative incidences were deter-
mined with death as competing event and risk factors (SPLUS 2000 Soft-
ware). The Cox proportional hazard regression model was used to test
significance of covariate. Of the six patients with CMVR, five received
an HLA-identical bone marrow transplant from a related (n=1) or an
unrelated (n=4) donor. The other patient received an unrelated HLA mis-
matched cord blood (UCB). CMVR was diagnosed in median 152 days
after HSCT either on visual symptoms (n=3) or on a systematic ophthal-
mologic examination (n=3). All patients experienced at least 2 CMV
reactivations prior to retinitis diagnosis and one patient had a previous
CMV disease. The median lymphocyte count at diagnosis was 0.5 x10°/L
(range: 0.32 to 1.21x10°/L), the CD4 count was lower than 0.2x10%L in
all patients and lower than 0.05x10%/L in all but one. Retinitis resolved
with a systemic intravenous antiviral treatment (foscarnet or gancy-
clovir) in all treated patient. One patient remained with sequelar visual
trouble. Three patients relapsed from retinitis and were successfully
treated again by intravenous antiviral treatment. Three-year cumulative
incidence of CMVR was 2.2% among all transplanted patients, 3.5% in
CMV-seropositive recipients and 6.5% in CMV-seropositive recipients
transplanted with a CMV-seronegative donor. The combination of a
CMV-seropositive recipient and CMV-seronegative donor was the only
risk factor found in our study. The source of stem cell, conditioning reg-
imen, the use of antithymoglobulin, age and GVHD were not related to
an increased risk of CMV retinitis but small number of CMVR limited
power of the analysis. We observed an increased incidence of CMVR
compared with incidence before 2002 in our center and published inci-
dence < 0.5% (Crippa E CID 2001). This increase could be explained by
a change in HSCT recipient management: improvement in supportive
care, antiCMV pre-emptive therapy and increase in proportion of unre-
lated donor as well as cord blood. Finally, in patients with multiple CMV
reactivations, we suggest to practice regular ophthalmologic examination
in order to diagnose retinitis before visual trouble.

Figure 1. Neighbour-joining tree of Polish and other populs.
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STEM CELL DONORS RECRUITED FROM RURAL POPULATIONS HAVE A POTENTIAL TO
INCREASE POLYMORPHISM OF UNRELATED DONOR REGISTRIES

J. Nowak,' R. Mika-Witkowska,' M. Polak,” M. Zajko,’
M. Rogatko-Koros,' E. Graczyk-Pol,' A. Lange’

'Institute of Haematology and Blood Trans, WARSAW, Poland; *Lower Silesian
Center for Cellular Trans, WROCLAW, Poland

Background. Availability of matched stem cell donor is limiting factor
for transplantations to patients who might benefit from this therapy. At
most, 25% of patients may be supported by family donors and 30-50%
of them receive stem cells from unrelated or other alternative donors. For
the remaining patients no suitable donor is available because of unac-
ceptable HLA mismatches. Several approaches are undertaken to
increase HLA polymorphism of unrelated donor registries. Preferential
typing of ethnical minorities or further typing of donors with rare phe-
notypes were used optionally. Aims. The aim of this study was to show
the structure and genetic differences between urban and rural Polish
subpopulations and to check the utility of dispersed rural population
for increasing of unrelated donor registry HLA polymorphism. Methods.
Five HLA loci (A, Cw, B, DRB1 and DQB1) were DNA typed at allele (4
digit) level in Polish population. The analysis comprised 200 unbiased,
healthy individuals living in cities with >100 000 citizens (urban, N=106)
and those living out of big cities (rural, N=94). The genetic structure
measures of these two Polish subpopulations and five locus phylogenies
along with other European, Mediterranean and Far-Eastern populations
were analysed. Results. All loci were in Hardy-Weinberg equilibrium in
both subpopulations (p>.05). A significant heterozygote excess was con-
firmed for DQB1 (p=.014, SE=0.001) and globally (»=0.028, SE=0.009)
in rural sample and on the contrary, global heterozygote deficit was
found in urban population (p=0.039, SE=0.012). As could be expected
estimates of Nm, the number of migrants exchanged per generation,
appeared to be high (Nm=19.60) after correction for sample size (mean
sample size, N=100), suggesting high gene flow between two popula-
tions caused predominantly by country-to-city migration. Genic and
genotypic differentiation tests revealed that none of five loci differenti-
ated the two samples (p=.85 and p=.82 respectively), confirmed by low
Est values (<0.002). Although similarities between the two samples were
obvious, some alleles were met exclusively in one of them. The poly-
morphism of urban subpopulation seemed to be slightly higher (121
and 114 HLA alleles in urban and rural population respectively) but we
revealed A*2608, 2902, 3301, 6802, Cw*0804, B*0704, 1503, 4501, 4507,
5301, DRB1*0103 and DQB1*0304 only in rural sample. Some allele fre-
quencies (AF) differed significantly between groups. AF of A*3201,
B*3501, DRB1*0801 and DQB1*0302 were much higher in urban sam-
ple (3.7, 6.3, 5.2 and 8.1% respectively) than in rural sample (1.7, 3.0, 2.2
and 3.9% respectively) while those of the B*4402 and DQB1*0603 were
much higher in rural sample (6.2 and 8.0% respectively) than in urban
sample (3.6 and 3.9% respectively). This heterogeneity did not influence
much the phylogenetic analysis, which showed the close relationship of
both Polish subpopulations clustering along with Czech population to
Slavic branch. Clear-cut departure of Polish subpopulations from Far-
Eastern branch and associations with Western-European populations can
also be concluded from the neighbour-joining tree. Conclusions. The pres-
ent study revealed panmictic rather than differentiated structure of urban
and rural Polish subpopulations. Nevertheless, rural population remains
a reservoir of exclusive genotypes that potentially can increase registry
polymorphism.
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POOR PROGNOSIS FOR PATIENTS AFTER MYELO- AND NON-MYELOABLATIVE
CONDITIONING THERAPY FOLLOWED BY ALLOGENEIC PERIPHERAL BLOOD STEM CELL
TRANSPLANTATION ADMITTED TO INTENSIVE CARE UNIT

E Neumann, O. Lobitz, R. Fenk, T. Graef, I. Bruns, A. Peters, T. Zeus,
M. Kelm, A. Hunerlitiirkoglu, U. Germing, R. Haas, G. Kobbe

Heinrich-Heine University Duesseldorf, DUESSELDORE, Germany

Background and Aims. The role of intensive care unit (ICU) support for
patients following allogeneic peripheral blood stem cell transplantation
(PBSCT) is controversial. In an era of constrained resources, we assessed
prognostic factors predictive for survival in patients after myeloablative
(MAC) and non-myeloablative allogeneic (non MAC) PBSCT over a
period of 5 years. Patients. Between January 2000 and February 2005
two hundred and nineteen patients with various hematological malig-
nancies underwent allogeneic stem cell tranplantation in our institution
(MAC 142 non MAC 77). Of these, fourty-nine patients (22,4 %) with a
median age of 47 years (range 18-64 years; female 18, male 31; MAC 34,
non MAC 15) were admitted to the ICU during the first two years fol-
lowing PBSCT (median 53 days, range 1-613 days). We looked for vari-
ables defining the SOFA (Sequential Organ Failure Assessment) and the
SAPS (Simplified Acute Physiology Score) score on the day of ICU
admission and six days later to discriminate patients with poor and good
prognosis with regard to survival. We also looked for variables such as
age of patients, diagnosis, disease status, donor type, time between
transplantation and ICU admission, reason for ICU admission and occur-
rence of veno-occlusive disease and GVHD. Results. Mechanical venti-
lation was necessary in all patients admitted to the ICU. Median survival
following referral to ICU was 29 days (range 5-959 days). The main rea-
son for death was sepsis (51%). Nine of 34 patients (26%) who had
received MAC survived the ICU stay with a median survival time of 11
months (range 2-29 months). In the group of patients who had received
non-MAC three out of 15 patients (20%) could be discharged from the
ICU with a median survival time of 5 months (range 4-12 months).
Looking at the twelve patients in total there were three patients who sur-
vived the following year resulting in an overall survival of 6% one year
after ICU admission. Only the SOFA score (v=0.002) on the day of ICU
admission was of prognostic relevance for survival. Conclusion. ICU
admission and respiratory failure are associated with poor prognosis
after allogeneic stem cell transplantation. The probability of survival is
independent from the type of conditioning therapy. The SOFA score is
a predictor for short term survival but fails to identify long term sur-
vivors.
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HEMATOPOIETIC STEM CELL (HSC) RECRUITMENT HAS AN INFLUENCE ON TRANSPLANT
OUTCOME AFTER REDUCED INTENSITY ALLOGENEIC PERIPHERAL BLOOD STEM CELL
TRANSPLANTATION (PBSCT): A STUDY OF THE SOCIETE FRANCAISE DE GREFFE DE
MOELLE OSSEUSE ET DE THERAPIE CELLULAIRE (SFGM-TC) REGISTRY

T. Prebet,' Q.H. Lé ].M. Boiron,’ D. Blaise," A. Huyhn,*
L. Yakoub Agha,”H. Esperou,’ M. Michallet’

'Institut Paoli Calmettes, MARSEILLE, France; *Edouard Herriot Hospital,
LYON, France; *Haut I'eveque Hospital, PESSAC, France; *Hematology Dyt
Purpan Hospital, TOULOUSE, France; *Hematology Dy, HurriezHospital,
LILLE, France; ‘Hematology Dpt, Saint-Louis Hospital, PARIS, France; "Hema-
tology Dpt, Edouard Herriot Hospital, LYON, France

Impact of graft product on transplant outcome after PBSCT is actual-
ly demonstrated. We investigated retrospectively the potential impact of
HSC recruitment procedure (i.e. G-CSF stimulation schedule and aphere-
sis number) and graft composition (CD34+ and CD3+ cell number) on
transplant outcome (GVHD, OS, EFS). Our analysis concerned 488 HLA
matched sibling allogeneic reduced intensity conditioning (RIC) PBSCT
for haematological malignancies (116 MM, 110 AML, 109 NHL, 41 CLL,
41 MDS, 24 CML, 19 HD, 17 ALL and 11 MPS) reported on the SEGM-
TC registry between 1998 and 2004. RIC-PBSCT was performed during
first line treatment in 225 (49 %) patients and a previous HSCT was
recorded in 55% of the cases. Before RICT, 161 patients were in Com-
plete Response, 161 in Partial Response, 34 in Stable Disease and 132 in
Progressive Disease. Follow-up was updated in April 2005. G-CSF medi-
an duration was 5 days (3-7days) at a median dose of 10pg/kg/day (4.6-
16). G-CSF was given bid in 40% of the stimulations. Filgrastim was
used in 59% of the donors (Lenograstim: 41%). Only 107 donors (22 %)
had a single apheresis. The median number of CD34+ cells infused was
5.6x10° CD34+/kg (1-26) and the median CD3+ cells was 302x10°
CD3+/kg (63-996). Conditioning regimen was most frequently an asso-
ciation of Fludarabine Busulfan and Anti Thymocyte Globuline (246 cas-
es, duration of ATG 1 day: 18%, 2 days: 20%, 3 days: 20%, 4 days: 8%
5 days: 33%) or Fludarabine + TBI 2 Gy (123 patients). GVHD prophy-
laxis was a cyclosporine based treatment in 478 (95%) patients. Medi-
an follow-up after transplantation was 35 months (range: 0-86). Acute
GVHD (grade II-IV) and cGVHD incidences were 35% (n=163) and 50%
(n=217 for 430 patients) respectively. The 3-year OS was 40% and the
3-year EFS was 34%. Treatment related mortality was 15% at 3 years.
In multivariate analysis studying pre and post transplant factors a signif-
icant impact was shown of G-CSF duration (HR: 0.79 (0.62-1) p=0.05),
G-CSF daily dose (HR: 1.13 (1-1.28) p=0.04) on OS and a trend for G-CSF
dose on EFS (HR: 1.1 (0.97-1.25) p=0.12). Other variables also influenced
OS (NHL vs AML, aGVHD grade II vs 0-I and III-IV vs 0-I and cGVHD:
yes vs no) and on EFS (Sex mismatch, ABO incompatibility, NHL vs
AML, FBS ATG duration: 5 days vs 2 days, aGVHD grade II vs 0-I and
II-IV vs 0-I and cGVHD: yes vs no). No influence of graft composition
or stem cell recruitment was demonstrated on incidence and severity of
aGVHD and cGVHD although we found a significant impact of condi-
tioning (FBS ATG 1 day vs 2days and Fluda-TBI vs FBS ATG 2days). In
conclusion, this study demonstrates that, surprisingly, graft composi-
tion has no impact on transplant outcome. Prolonged administration of
moderate dose of G-CSF seems to be the best schedule for PBSC recruit-
ment.
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TACROLIMUS AND MYCOPHENOLATE MOFETIL FOR GVHD PROPHYLAXIS AFTER
ALLOGENEIC STEM CELL TRANSPLANTATION FOLLOWING REDUCED INTENSITY
CONDITIONING

G. Kobbe, T. Graef, R. Fenk, E Zohren, L. Ruf, M. Kondakci, H. Pape,
A. Bernhardt, R. Kronenwett, R. Haas

UKD, DUESSELDORE, Germany

Background and Aims. The combination of tacrolimus (TAC) and
mycophenolatemofetil (MMF) is widely used to prevent rejection after
solid organ transplantation. We here present our single center experience
with this combination therapy after allogeneic blood stem cell trans-
plantation. Methods. Forty patients (24 male, 18 female, median age 52
years, range 26-66) with advanced hematologic malignancies (10 AML,
2ALL, 4 CML, 4 MDS, 4 MM, 15 Lymphoma, 1 RCC) and 2 with vsAA
were given blood stem cells (bone marrow 5, PBSCs 37, median 8x10°
34+ cells/kg, range 1.4-25) from related (4) or unrelated (38) donors after
conditioning with fludarabine (3x30 mg/m®) and low dose TBI (2Gy).
Two patients with aplastic anemia received 100mg/kg cyclophos-
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phamide in addition. All patients were treated with tacrolimus and MMF
(TAC/MME) to facilitate engraftment and prevent GvHD. Ten patients
(24%) received campath 1H in addition and were scheduled for preemp-
tive donor lymphocyte infusions. All patients had high risk disease as
defined by the failure of previous therapies or unfavourable karyotype,
were heavily pretreated and had contraindications against a myeloabla-
tive conditioning regimen. Twenty-one patients (50%) had active disease
at transplantation. Results. Thirty-seven patients (88 %) had stable donor
cell engraftment, while 3 patients had primary and 2 had secondary
rejection after initial donor cell engraftment. Both patients with vsAA
engrafted with marrow. Sixty-seven percent of patients with active dis-
ease had objective responses. Acute GVHD occurred in 55% (16x grade
I-1I, 6x grade III-IV) and 16 of 34 evaluable patients (47 %) developed
chronic GVHD (9% limited, 7x extensive). Sixteen patients (38%) had
disease progression or relapsed and 12 of them (29 %) died of their orig-
inal disease. On the other hand 12 patients (29 %) died after a median of
257 days (range 31-616) because of treatment related causes, which were
infection with (7) or without (5) GVHD. After a median follow up of 747
days (range 132-1800) 17 patients are alive (43 %) in remission (43%, 15
CR, 2 PR) and 1 (RCC) with progressive disease. Major side effects of
TAC/MMF were immunosuppression, infection, renal failure and GI dis-
turbances. One patient developed irreversible blindness on one eye dur-
ing TAC/MMF and on the other after switching from TAC to CSA. Sum-
mary and Conclusions. In this very high risk patient group TAC/MMEF was
effective in promoting engraftment after minimal conditioning. GVHD
was acceptable and similar to interantional data on CSA/MMF or
CSA/MTX in related donors after reduced intensity conditioning sug-
gesting that TAC/MMEF has at least equivalent immunosuppressive activ-
ity. Still GvHD remains the major problem after reduced intensity con-
ditioning urging the need for additional solutions.
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COMPARATIVE OUTCOMES OF FLUDARABINE-BASED NONABLATIVE AND ABLATIVE CON-
DITIONING FOR PATIENTS WITH ADVANCED HEMATOLOGIC MALIGNANCIES

L. Kim,' B. Kim,' S. Kim,? Y. Kim,* S. Bang,' S. Yoon,'].S. Lee,' S. Park,’
B.K. Kim'

'Seoul National University Hospital, SEOUL, South-Korea; *Cancer Research
Institute, SEOUL, South-Korea; *Clinical Research Institute, SEOUL, South-
Korea

Background. The role of nonablative allogeneic transplantation is not
defined for advanced hematologic malignancies. Aims. We have con-
ducted a comparison of the outcomes of nonablative and ablative con-
ditioning directly for the treatment of patients suffering from advanced
hematological malignancies. Methods. Adult patients with advanced
hematologic malignancies (n=75; acute leukemia beyond 1st remission,
56; chronic myeloid leukemia beyond 1st chronic phase, 6; refractory
Non-Hodgkin’s lymphoma, 10; refractory multiple myeloma, 3) received
transplants from human leukocyte antigen-matched donors, either relat-
ed or unrelated, coupled with either nonablative (n=40; fludarabine/mel-
phalan, 28; fludarabine/cyclophosphamide, 12) or ablative conditioning
(n=35, busufan/cyclophosphamide). The patients receiving nonablative
conditioning were elderly, or exhibited contraindications for ablative
conditioning. Results. Neutrophil engraftment (i.e., time to
ANC>0.5x10°/L) occurred more rapidly in the nonablative group (medi-
an, 9 days; range, 0-19 days) than in the ablative group (medgian, 18 days;
range, 11-38 days)(p<0.0001). The time required to achieve a platelet
count in excess of 20x10°/L was 12 days (median; range, 7-28 days) in
the nonablative group, and 22 days (median; range, 9-64 days) in the
ablative group (p=0.0001). Acute graft-versus-host disease (>grade II)
occurred at comparable frequencies in the nonablative and ablative
groups (25% and 26%). Hepatic veno-occlusive disease developed in 1
patient (3%) in the nonablative group, and 7 patients (20%) in the abla-
tive group (p=0.02). Day-100 and 1-year NRMs were 33% and 47 % in
the nonablative group patients, as compared with 38% and 56% in the
ablative group patients (y=0.68). The overall 1-year survival rates of the
nonablative and ablative group patients were 44% and 15%, respective-
ly (p=0.16). Conclusions. We noted a clear trend toward a more favorable
overall survival rate in the nonablative group patients. The results of this
study indicate that patients suffering from advanced hematological
malignancies might benefit from treatment via nonablative transplanta-
tion.
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IMMUNO HAEMATOLOGICAL RECONSTITUTION AFTER T-CELL-DEPLETED HLA-HAP-
LOIDENTICAL STEM CELL TRANSPLANTATION FOR THALASSEMIA

A. Isgro,' B. Erer,' P. Sodani,' P. Polchi,' M. Marziali* W. Leti,”
C. Gramiccioni,” W. De Santis,> M. Campagna,” G. Del Giudice,’
M.C. Sirianni,* E Aiuti,” G. Lucarelli!

'Mediterranean Institute of Hematology, ROME, Italy; *Department of Allergy
and Clinical Immun, ROME, Italy

Background. We evaluated haematological and immunological charac-
teristics of four thalassemia patients after T-cell-depleted HLA-hap-
loidentical stem cell transplantation. Methods. We evaluated the clono-
genic capability by the colony forming cell assay (CFC) and the long term
culture-initiating cell (LTC-IC) assay at baseline and 20 days after trans-
plant. Stromal cells were obtained from long term culture of bone mar-
row mononuclear cells BMMCs) and analysed by immunohystochem-
istry. Lymphocyte subsets were studied by flow cytometry; and stromal
IL-7 production by BMMCs was analysed by ELISA. Results. At baseline,
no significant differences were observed in haematological and in
immunological parameters in thalassemia patients when compared with
a group of normal subjects. Day + 20 after transplant, a reduced clono-
genic capability was observed (4+2 vs. 41+40 CFU-E, 179 vs. 109+22
BFU-E, 3+1 vs. 946 CFU-GEMM and 16+10 vs. 66+23 CFU-GM). The
number of primitive bone marrow (BM) progenitor cells was also
decreased (1.8+1.4 vs. 15.4+3.6 LTC-CFC/106 BMMGCs). In addition,
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. Upon light microscopy examination, the majority (75%) of
these cells appeared as moderately large cells, frequently rounded, with
abundant cytoplasm, whereas in control subjects about 90% of the stro-
mal cells exhibited a different morphology characterized by irregular or
spindle shape and branching cytoplasmic processes (fibroblast-like).
Compared with normal subjects, thalassemia patients showed: reduc-
tion of na_ve CD4+ T-cells (2+0.5% vs 50+10%), reduction of thymic
na_ve CD4+ T-cells (1£0.2% vs 40+12%,) and a significant increase of
CD4+ cells activation markers (CD95, HLA-DR and CCRS). IL-7 recep-
tor (CD127) expression was also significantly decreased on CD4+ T-
cells and on naive CD4+ T-cells (CD4+/CD45RA+CD62L+/CD127+).
NK cells were among the first lymphocytes to repopulate the peripher-
al blood, and up to 70% of these cells were CD56 brigh whereas CD16+
NK cells were decreased. Conclusions. Twenty days post transplant, an
impaired growth and differentiation capacity of stem/progenitor cells
were observed in thalassemia patients, in parallel with an altered home-
ostasis of T-cells and a reduction of T-cell naive compartment. We
hypothesize that the damage of T cell compartment may be at least par-
tially due to an altered production of new T cells starting from the
haematopoietic stem/progenitor cells. CD56+ NK cells develop more
rapidly than other lymphocytes, but CD16+ NK cells (with cytotoxic
potential) require more prolonged exposure to maturation factors (IL-2)
in the bone marrow. An IL7/IL7R pathway dysregulation has been also
observed, possibly involving bone marrow stromal cells. i vitro studies
are ongoing about the use of cytokines (IL-2, IL-7, IL-2 plus IL-7) sup-
porting T cell development.
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HIGH EFFICACY OF PULSE CYCLOPHOSPHAMIDE IN CORTICOSTEROID-REFRACTORY
LIVER GRAFT-VERSUS-HOST DISEASE

M. Krejci, ]. Mayer, M. Doubek, Y. Brychtova, J. Kamelander,
J. Vorlicek

Faculty Hospital Brno, BRNO, Czech Republic

Background. Corticosteroid-refractory GvHD is difficult to manage,
and is associated with high morbidity and mortality. Cyclophosphamide
(Cy) is an established immunosuppressive and cytotoxic drug widely
used as a part of conditioning regimens. Pulse Cy in the GvHD treatment
is based on the Cy efficiency for the treatment of many autoimmune dis-
orders and the autoimmune nature of GvHD. In our previous work, we
showed that intestinal GVHD responded poorly to pulse Cy, whilst liv-
er, skin and oral GvHD responded well. The liver GVHD is more fre-
quent than other GVHD forms. Aims. We used pulse Cy in the treatment
of corticosteroid-refractory liver GVHD with aims to evaluate efficacy,
toxicity and influence of Cy to some clinically significant parameters. We
analyzed our new data concerning liver GvHD. Methods. This is a ret-
rospective study of 20 patients (pts) with hematological malignancies
after allogeneic peripheral blood stem cell transplantation: 12 pts had
acute GvHD (2 pts grade I, 3 pts grade II, 7 pts grade III), 4 pts had chron-
ic extensive GVHD and 4 pts developed liver GvhD upon DLI. Three pts
had only liver GVHD, 17 pts had GvHD with involvement of liver and/or
oral mucosa, skin, gut. Nine patients had hepatitic variant of liver GVHD
(serum aminotransferase ALT or AST elevation above 10 times the upper
normal limit). All patients were treated by cyclosporine A and steroids
in dose 2 mg/kg before pulse Cy, six patients had another previous ther-
apy (mycophenolate mofetil, tacrolimus, ATG, alemtuzumab). Steroid-
refractory GvhD was defined as lack or response to steroids adminis-
tered for at least 5 consecutive days. Twenty pts with corticosteroid-
refractory liver GVHD were treated by Cy at median dose of 1g/m’
(range 460 mg/m’-1500 mg/m?). Sixteen patients received one pulse Cy,
4 patients two pulses of Cy. Results. There were 55% CR (11/20), 10%
PR (2/20) and 35% NR (7/20). However, in 3 pts with NR their clinical
status stabilized and they responded to another treatment. Eigth pts
(89%) from nine pts with hepatitic variant of liver GvHD reached CR.
Five pts died, 3 from intractable liver and intestinal GVHD, 1 from intes-
tinal GVHD with liver GVHD in PR, and 1 from relaps of leukemia. No
influence of pulse Cy to chimerism and disease status was observed.
Leukopenia and/or thrombocytopenia WHO grade 4 developed in 5
patients. When myelosupression appeared, it was usually short-lived
(1-4 days). Twelve infectious complications occurred in 8 of 20 pts (pneu-
monia 2x, febrile neutropenia 1x, CMV positivity 6x, BKV positivity
3x), all of them resolved after antimicrobial therapy. No other signifi-
cance toxicity after Cy pulse was observed. Overall survival is 75%,
with median and maximum follow-up of 12 and 58 months, respective-
ly. Conclusions. Pulse Cy has a good toxicity profile and the cost of the
drug is negligible. According to our results, pulse Cy is very effective
therapy of steroid-refractory liver GvHD.
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HALOFUGINONE, INHIBITOR OF TRANSFORMING GROWTH FACTOR (TGF)B, INDUCES
APOPTOSIS AND CELL CYCLE ARREST OF MULTIPLE MYELOMA CELLS /N VITRO AND
IMPROVES HIND LIMB PARALYSIS IN THE 5T2 MM MOUSE MODEL IN VIVO

J. Medvedev,' K. Halevi-Tobias,' M. Leiba,” M. Ohana,’ L. Drucker,®* M.
Lishner,® S. Yarkoni,' A. Nagler’

'Collgard Biopharmacuticals Ltd, PETACH TIKVA, Istael; *Chaim Sheba Med-
ical Center, TEL HASHOMER, Istael; *Sapir Medical Center, KFAR-SABA,
Israel

Multiple myeloma (MM) is a devastating malignancy which remains
incurable despite recent new novel therapeutic compounds. It was pre-
viously shown that Activin A, a member of the transforming growth fac-
tor (TGF)b superfamily, is a potent inhibitor of myeloma cells that act
by blocking the cell cycle and inducing apoptosis. Halofuginone is a new
novel inhibitor of TGFb signaling that works by inhibiting Smad3 phos-
phorylation. The purpose of this study was therefore to assess the effect
of Halofuginone on MM cell lines in vitro and to evaluate its putative ther-
apeutic potential using the mouse 5T2 MM tumor model that mimics
human MM including bone lesions. The sensitivity of the MM cell lines
to Halofuginone was monitored by the WST-1 viability assay, as well as
by DNA fragmentation analysis, Annexin staining and cell cycle analy-
sis. Halofuginone suppressed proliferation and induced apoptotic cell
death of the MM cell lines in a dose dependent manner (IC50 varied
between 15-200 nM). Incubation with Halofuginone resulted in cell
shrinkage, chromatin condensation, nuclear and DNA fragmentation
and Annexin staining. Cell cycle analysis showed induction of cell cycle
arrest and cell death in Halofuginone treated MM cells. Finally, Halofug-
inone administration to the 5T2 MM mouse model resulted in reduction
in hind limb paralysis and extended survival. In summary, Halofuginone
induced cell cycle arrest and apoptotic cell death of MM cells in vitro and
demonstrated an anti MM effect in the 5T2 mouse model in vivo. There-
fore, Halofuginone may indeed have a therapeutic potential for MM.

0319

DOWNREGULATION OF RXRA EXPRESSION IS ESSENTIAL FOR THE DIFFERENTIATION
AND PROLIFERATION OF NEUTROPHIL GRANULOCYTES

S. Taschner,' C. Kosters,” W. Ellmeier,' H. Strobl'
'Medical University Vienna, VIENNA, Austria; *Charitee, BERLIN, Germany

Neutrophil granulocytes are short-lived leukocytes that have to be
constantly regenerated from myeloid progenitors. Retinoid-X-receptor-
o (RXRay) is the predominant RXR protein in myeloid cells. RXRat is able
to heterodimerize with other nuclear receptor (NR) family members or
form signal-competent homodimers. RXRa partner availability regulat-
ed by intracellular RXRa abundance is thought to determine NR signal-
ing. However its regulation in primary neutrophil versus monocyte dif-
ferentiation remained uncharacterized. Here we show that myeloid pro-
genitors express RXRal protein at sustained high levels during M-CSE-
induced monopoiesis. In sharp contrast, RXRat is downregulated during
G-CSF induced late-stage neutrophil differentiation. Ectopic RXRot inhib-
ited G-CSE-dependent cell proliferation of granulocyte progenitors as
well as their differentiation to late stage LF+ neutrophils in a serum-free
culture model of CD34+ human progenitors. Furthermore, ectopic RXRo.
was sufficient to redirect G-CSF stimulated progenitors to monocytes.
In line with its elevation in monocytes, RXRa failed to inhibit, but rather
augmented M-CSF-dependent monocyte generation. Functional genet-
ic interference with RXRa signaling in hematopoietic progenitor/stem
cells using a dominant-negative RXRow promoted the generation of late
stage granulocytes in vivo and in vitro. Therefore, downregulation of
RXRa protein is required for neutrophil generation. This differential reg-
ulation of RXRa. protein expression is determined by granulocyte ver-
sus monocyte cytokine signals.
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TRAIL-R3 EXPRESSION ON MYELOID LEUKEMIC BLASTS IS RELATED TO SHORTENED
OVERALL SURVIVAL

M.E.D. Chamuleau, L. van Dreunen, A. Zevenbergen,
G.J. Ossenkoppele, A.A. van de Loosdrecht

VUMC Medical Center, AMSTERDAM, Netherlands

Background. Since chemotherapy and transplantation can cure only
around 35% of patients with acute myeloid leukemia (AML), there is still
need for complementary and targeted treatment modalities. One of them
could be the use of TNF-related apoptosis-inducing ligand (TRAIL).
TRAIL is expressed by effector T cells and induces apoptosis via the
death receptor intrinsic pathway. Activation of this pathway in addi-
tion to the mitochondrial pathway (by chemotherapy) has synergistic
effects in vitro. In human, 4 membrane bound receptors have been iden-
tified: two of them (TRAIL-R1 (R1) and TRAIL-R2 (R2)) contain a func-
tional death domain and are capable of starting the apoptotic cascade,
and two others (TRAIL-R3 (R3)and TRAIL-R4 (R4)) lack a functional
death domain and function as decoy receptors. Most normal cells express
R3 and R4, where many tumor cells express R1 and R2. This makes sol-
uble recombinant TRAIL an attractive candidate for targeted therapy;
phase 1 clinical studies for solid tumors are launched. Until now, sparse
data on TRAIL sensitivity of myeloid leukemic cells have demonstrated
low TRAIL sensitivity. Aims. Investigation of possible role for TRAIL
treatment in AML patients. Methods. We investigated blood and bone-
marrow samples of 113 patients with AML for TRAIL receptor expres-
sion by flow-cytometry. Results were correlated to clinical data. Four
myeloid leukemic cell lines with different expression levels of TRAIL
receptors were tested for TRAIL sensitivity by treatment with soluble
TRAIL. Downregulation of R3 expression was performed by treatment
PI-PLC and cyclohexamide. Results. In contrast with published data, we
found presumably (pro-apoptotic) R1 and R2 expression (mean percent-
age positive cells 16% and 34%, range 0-79% and 0-97 % respectively)
versus R3 and R4 expression (mean 9% and 10%, range 0-71% an 0-
45%) indicating a TRAIL sensitive profile for myeloid blasts. Surprising-
ly, the expression of the anti-apoptotic R3 strongly correlated to sur-
vival. Expression of > 25% blasts positive for R3 resulted in shortened
overall survival (#=0.0051), see figure 1. In multivariate analysis R3
expression remained a significant prognostic factor next to cytogenetics
(»=0.03 and p=0.015 respectively). In vitro studies on myeloid leukemic
cell lines confirmed TRAIL sensitivity in cell lines that expressed R1 and
R2. Furthermore, simultaneous expression of R3 clearly reduced the
amount of apoptosis, suggesting that TRAIL effects are inhibited by
binding to R3. Removal of R3 by treatment with PI-PLC resulted in 50%
reduction of R3 expression and partially restored TRAIL sensitivity in vit-
ro. Conclusions. Our data suggest that, in contrast to earlier reports, there
might be a role for TRAIL in apoptosis induction of AML blasts. R3
expression is a strong predictor for overall survival. In AML cell lines R3
expression resulted in less TRAIL sensitivity and removal of R3 partial-
ly restored TRAIL sensitivity. Modulation of R3 might yield additional
new therapeutic options for AML patients.

Figure 1.
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HTLV-1 PROPELS UNTRANSFORMED CD4+ LYMPHOCYTES INTO THE CELL CYCLE WHILE
PROTECTING CD8+ CELLS FROM DEATH, AND ESTABLISHES A CD4+ RESTRICTED
PRELEUKEMIC PHENOTYPE

D. Sibon,' A.S. Gabet,” M. Zandecki,’ C. Pinatel,' ]. Thete,'
M.H. Delfau-Larue,*S. Rabaaoui," A. Gessain,”O. Gout,S. Jacobson,’
E Mortreux,' E. Wattel'

'Centre Lon Brard, LYON, France; *Larc, LYON, France; *Chu D’Angers,
ANGERS, France; *Chu Henri Mondor, CRETEIL, France; ’Institut Pasteur,
PARIS, France; ‘Fondation Rothschild, PARIS, France; "National Institutes of
Health, BETHESDA, USA

Background. HTLV-1 is the etiologic agent of adult T-cell leukemia/lym-
phoma (ATLL). Inn vivo, HTLV-1 infects both CD4+ and CD8+ lympho-
cytes, yet induces ATLL that is regularly of the CD4+ phenotype. Aims.
To compare infection of CD4+ and CD8+ T cells by HTLV-1 in vivo and
ex vivo in carriers without malignancy, and its implication in genesis of
ATLL. Methods. In vivo: comparative analysis of proviral loads (real-time
quantitative PCR) and clonality pattern (Inverse PCR) of highly purified
CD4+ and CD8+ infected cells from 10 patients without malignancy. ex
vivo : comparative analysis of 66 clones (infected versus uninfected /
CD4+ versus CD8+) generated by limiting dilution from 4 infected
patients. Monoclonality was confirmed by analysis of TCR-y chain gene
rearrangements of each clone (multiplex PCR-y denaturating gradient
gel electrophoresis analysis). Studied parameters : cell proliferation (cell
count and 3H-thymidine incorporation, with and without interleukine-
2), cell cycle (measurement of DNA content by flow cytometry after pro-
pidium iodide [PI] staining), apoptosis (flow cytometry after annexin V
and PI staining), viral expression (ELISA and real-time quantitative RT-
PCR) and cytology.

Figure 1. CD4+ restricted preleukemic cellular abnormalities

Results. Here we show that, in vivo, infected CD4+ and CD8+ T cells
display similar patterns of clonal expansion in carriers without malignan-
cy. Cloned infected cells from individuals without malignancy had a
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dramatic increase in spontaneous (without interleukine-2) proliferation,
which predominated with CD8+ lymphocytes and depended on the
amount of viral-encoded tax mRNA. In fact, the clonal expansion of
HTLV-1 positive CD8+ and CD4+ lymphocytes relied on two distinct
mechanisms: proliferation of CD4+ and accumulation of CD8+. This
proliferation depended on the level of tax expression. Moreover, infect-
ed tax-expressing CD4+ lymphocytes cumulated cellular defects char-
acteristic of genetic instability (dedifferentiation, multinuclearity and
chromatin bridges ) [image]. Summary/Conclusions. HTLV-1 infection
establishes a preleukemic phenotype that is restricted to CD4+ infect-
ed clones. Finally, our results support that targeting CD4+ cell cycling is
of interest in the prevention or treatment of ATLL.

0322

OLIGONUCLEOTIDE TARGETING OF THE BCL11B LOCUS CONTROL REGION REVEALS
DISTINCT LEUKEMOGENIC ZONES AT DNASE-1 HYPERSENSITIVE SITES

S. Nagel,! M. Scherr,” M. Kaufmann,' A. Kel,* K. Hornischer,?
H.G. Drexler,' R.A.E MacLeod!

'DSMZ, BRAUNSCHWEIG, Germany; *Medical School Hannovet, HAN-
NOVER, Germany; *Biobase, WOLFENBUETTEL, Germany

Background. BCL11B is a translocation target in T-cell acute lym-
phoblastic leukemia (T-ALL) where it ectopically activates TLX3 or
NKX2-5 homeobox genes via t(5;14)(q35;q32). Translocation break-
points are distributed over the 1.2 Mbp genomic desert region downstream
of BCL11B. Aims. To characterize this breakpoint region in order to iden-
tify regions and factors responsible for ectopic homeobox gene activa-
tion. Methods. We used cytogenetic, molecular and bioinformatic Veth-
ods. Fluorescence in situ hybridization (FISH), fiber-FISH and Halo-FISH;
RT- and RQ-PCR, DNA-transfer by electroporation and lentivirus, gene
expression knockdown by antisense oligos or siRNA, chromatin
immunoprecipitation (ChIP); TRANSFAC database. Results. Using the
TRANSFAC database we designed 26-mer double-stranded oligos (DSO)
to constrain DNase-I hypersensitive sites (DHS) and other putative reg-
ulatory sites within the downstream BCL11B non-coding region by
transfection of a T-ALL cell line (PEER) in which NKX2-5 is activated by
insertion downstream of BCL11B. NKX2-5 modulation was regionally
dependent, with 8/9 inhibitory DSO lying telomeric of the 14q32 break-
point corresponding to regions displaying tight nuclear matrix attach-
ment. DSO neighboring BCL11B itself inhibited that gene only, while
the 4 DSO most efficacious against NKX2-5 lay adjacent to its insertion
point at 1432, matching both orphan DHS clusters and a desert acety-
lation island. ChIP analysis showed neither NKX2-5 nor TLX3 to be
promoter-acetylated in T-ALL cells, unlike regions at efficacious inhibito-
ry DSO. Expression of NKX2-5 and TLX3 in T-ALL cells was, neverthe-
less, sensitive to histone deacetylation inhibition implying their extrin-
sic regulation by acetylated factors. Gene knockdown studies identified
PU.1 which is known to be regulated by acetylation as a key factor acti-
vating ectopic homeobox gene expression in T-ALL cells. TRANSFAC
analysis revealed HMGAT1 binding sites predominantly located near
inhibitory DSO sequences. We discuss these results in the context of
published interaction between PU.1 and HMGA1 and involvement of
HMGA1 in enhanceosome structure/function. Summary/Conclusion. We
have identified a distal leukemogenic regulatory hotspot downstream of
BCL11B to serve as a potential therapeutic target within ‘junk’ DNA.

0323

ABSENCE OF SPRED1, A NEGATIVE REGULATOR OF TYROSINE KINASE ACTIVITY, IN
CHRONIC MYELOID LEUKAEMIA PATIENTS

D. Cilloni,' E Messa," E. Bracco," I. Defilippi,' S. Carturan,’'
D. Di Giovanni,' E Arruga,' V. Rosso,' R. Catalano,' P. Nicoli,’
A. Morotti,' M. Baccarani,” G. Martinelli” G. Saglio’

"University of Turin, TURIN, Italy; *University of Bologna, BOLOGNA, Italy

Background. Spredl proteins are inducible inhibitors of signalling
induced by receptor tyrosine kinases. They are implicated in negative
feedback interactions that regulate intracellular pathways. The repres-
sive function of Spred proteins targets several TK receptors so resulting
in a variety of biological effects. Spred proteins, after growth factor stim-
ulation, translocate to the plasma membrane, become tyrosine phos-
phorilated and interact with components of the Ras/MAPK and
Ras/Raf/Erk pathways. Aim. The aim of this study was to assess whether
the activation of Bcr-Abl pathway leading to the disruption of many
biological processes, could be supported by a defective signalling inhi-
bition. Methods. Using a Real Time PCR we studied the expression lev-



el of Spred1 in 80 samples collected from CML patients at diagnosis (15
PB and 65 BM), and 9 BM samples from patients in blastic phase (BC).
Furthermore, 12 CP patients were evaluated also at the time of the
achievement of complete cytogenetic remission. Finally, 36 normal con-
trols (20 PB and 16 BM) were studied. The protein level was analyzed
by western blot and immunofluorescence assay. Sequence analysis of the
coding and promoter regions was performed. In order to establish the
effects induced of the absence of Spred1 on proliferation, we transfect-
ed K562 cells with Spred1 plasmid. After transfection colony growth
was evaluated in semisolid medium, the proliferation rate was estimat-
ed by MTT assay and by the incorporation of 8H timidine. Results. We
found that Spred1 transcript amount is significant reduced in CP CML
samples (mean value of 2-AACt =0,02; range 0,1-0,0002) when compare
to normal controls (mean 2,4) with a p value of 0,000002. This difference
is even more sound in BC CML cells where Spred1 transcript is 4 logs
lower compared to normal controls (2-AACt =0,0003 p=0,0000001). The
expression levels significantly increased after reaching the cytogenetic
remission (mean value of 2-AACt = 0,9; p=0,0007 compared to diagno-
sis) reaching values similar to normal controls (p=0,09). Western blot
demonstrated the reduction or the absence of Spredl protein in CML
cells in CP and BC. By contrast, the protein reappeared after the achieve-
ment of cytogenetic remission. Sequence analysis allowed to exclude
the presence of mutations in Spredl coding and promoter regions. In
order to better understand the mechanism leading to the abrogation of
Spred1 we analyzed the factors responsible for Spred1 transcription. We
demonstrated that the transcription factor WT1 binds to and activates
the promoter region of Spred1. Moreover, we demonstrated a defective
transcription activity of WT'1 in CML patients due to the absence of one
of the isoforms responsible for transcription. K562 cells transfected with
Spredl (K562+) showed a 55% reduction of the proliferation rate com-
pared to untransfected K562 cells (K562-) Moreover a significant reduc-
tion of colony growth was observed in K562+ when compared to K562-
(mean value of 25+7 vs 180+12). Conclusions. This study clearly demon-
strates that the absence of Spredl protein, a physiological inhibitor of
RTK mediated signalling, is a common finding in CML cells and this
may support the abnormal proliferation in Ber-Abl positive cells.

0324
ROLE OF ID AND HES PROTEINS IN ACUTE PROMYELOCYTIC LEUKEMIA

J. Nigten, M. Timmermans, S. van Wageningen, G. Nikoloski,
T. de Witte, B.A. van der Reijden, ].H. Jansen

Radboud University Medical Centre, NIJMEGEN, Nethetlands

Acute promyelocytic leukemia (APL) is uniquely sensitive to treat-
ment with all-trans retinoic acid (ATRA), which overcomes the differen-
tiation arrest and induces terminal granulocytic differentiation of the
leukemic blasts. In 98% of the cases of APL, the leukemic cells express
a promyelocytic leukemia (PML)- retinoic acid receptor a (RARa) fusion
protein as a result of a t(15;17) chromosome translocation. Previously, we
have identified ID1 and ID2 as direct retinoic acid target genes. These
proteins act as antagonists of basic helix-loop-helix (bHLH) transcription
factors. ATRA induced a rapid, transient increase in ID1 and a sustained
upregulation of ID2 both in the APL cell line NB4 as well as in primary
leukemic cells from APL patients. To assess the relevance of this upreg-
ulation, ID1 and ID2 were overexpressed in NB4 cells. Overexpression
inhibited proliferation and induced a G0/G1 accumulation. These results
indicate that ID1 and ID2 are important retinoic acid responsive genes
in APL. In addition, we studied another group of antagonists of bHLH
transcription factors, the Hairy and Enhancer of split (HES) genes. We
identified HES1, which is involved in Notch signalling, and has a very
similar biochemical function as the ID-proteins, as a direct ATRA-respon-
sive gene. In NB4 cells and in APL patient cells, ATRA induced a rapid
but transient increase in HES1 followed by a sustained downregulation
of HES1 expression. In the 5’ upstream promoter we identified a retinoic-
acid response element. Chromatin-immunoprecipitation assays revealed
an interaction of PML-RARa with the HES1 promoter, suggesting a role
for HES1 during ATRA-induced differentiation of APL cells. Overexpres-
sion of HES1 in APL cells will provide insight into the function of HES1
during APL cell proliferation and differentiation, and apoptosis.
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REGULATION OF AUTOPHAGIC PROGRAMMED CELL DEATH BY THE BALANCE BETWEEN
CERAMIDE AND SPHINGOSINE-1-PHOSPHATE THROUGH MAMMALIAN TARGET OF
RAPAMYCIN (MTOR) IN HUMAN LEUKEMIA HL-60 CELLS

N.D. Domae
Osaka Dental University, KIRAKATA-CITY, Japan

Background and Aim. The balance between ceramide and sphingosine-
1-phosphate has been suggested to be critical to cell death and survival
in the fate of leukemia cells. Autophagy is recognized as one of the
important mechanisms in the metabolization of cellular components,
and has recently emerged as a caspase-independent programmed cell
death (PCD) system ditferent from classic apoptosis. Unlike apoptotic
PCD, the role of ceramide and sphingosine-1-phosphate (S1P) in amino
acids deprivation (AA(-))-induced autophagic PCD remains unclear. So,
in this study, we examined the role of ceramide and S1P on the induc-
tion of autophagy and autophagic PCD. Methods. Human leukemia HL-
60 cells were cultured in RPMI 1640 medium containing heat- inactivat-
ed 10% fetal bovine serum and transferred to AA(-) medium for induc-
tion of autophagy. Autophagy was assessed by the autofluorescent drug
monodansylcadaverine (MDC), electronmicroscopy and cleavage of
MAP-LC3 from 18 to 16kD. Apoptosis was judged by nuclear DAPI(4’,6-
diamidine-2-phenylindole dihydrochloride) staining. mTOR activation
was assessed by in vitro kinase assay based on the levels of phosphory-
lation of 4E-BP1 and p70S6 with immunoprecipitated mTOR protein.
The expression plasmid constructs used were the constructs for consti-
tutively activated mTOR kinase and kinase-dead mTOR kinase, which
have been previously described. HL-60 cells were transiently transfect-
ed by the electroporation method using NucleofectorTM kit (Amaxa
Biosystems). Results. The generation of intracellular ceramide precedes
AA(-)-induced autophagy and subsequent PCD in a caspase-3-independ-
ent manner in human leukemia HL-60 cells. S1P inhibits AA(-)- or N-
acetylsphingosine (C2-ceramide)-induced autophagy through activation
of mTOR, as judged by phosphorylation of 4E-BP1 and p70S6 kinase. In
contrast, C2-ceramide overcomes S1P-inhibited induction of autophagy
by inhibiting mTOR. Genetically overexpressed mTOR inhibits AA(-)-
or C2-ceramide-induced increase of autophagy with activation of MAP-
LC3, a mammalian homologue of yeast Apg8/Aut7, whereas overex-
pression of kinase-dead mTOR blocks the inhibitory effects of S1P on
induction of autophagy by inhibition of MAP-LC3 activation. Conclu-
sions. We here show that ceramide and S1P play an exclusive role on the
induction of autophagy and autophagic PCD through the regulation of
mTOR-dependent MAP-LC3.

0326

THE MACHANISMS UNDERLYING THE CYTOTOXIC EFFECT OF CDK INHIBITOR
(ROSCOVITINE) ON LEUKEMIC CELL LINES

H. Song, Z. Hassan
Karolinska Institute, STOCKHOLM, Sweden

Background. Roscovitine is a 2,6,9- trisubstituted aminopurine ana-
logue that compete with ATP for binding to the active site on Cyclin-
dependent kinases (CDKs). It inhibits CDK2/cyclinE, CDK7/cyclinH and
CDK9/cyclinT. The cytotoxic effect of roscovitine and its analogues has
been reported in several cancer cell lines i vitro and in animal models of
cancer xenografts i vivo. The phase II clinical trails in lung and breast can-
cer and phase I trail in glomerulonephritis are currently ongoing. Aim. We
have studied the mechanisms of roscovitine-induced cytotoxicity and
cell death in leukemic cell lines HL60 (myeloid), Jurkat (lymphoblastic)
and K562 (CML). Methods. HL60, Jurkat and K562 cells were cultured in
RPMI1640 supplemented with 10% FBS. Cells were treated with
Roscovitine in concentrations of 5 pM, 25 uM and 50 pM up to 48 hours.
The cells were examined for viability using trypan blue exclusion assay,
proliferation using 3H-thymidine incorporation assay, apoptosis using
morphological criteria in Giemsa staining, cell cycle using propidium
iodide and flow cytometry. Specific proteins were detected by Western
blotting. Results. Cytotoxic effect of roscovitine expressed as decrease in
viability and proliferation was concentration- and time dependent in
HL60 and Jurkat cells. In contrast, no remarkable effect on K562 cells was
observed. Apoptotic morphology was firstly observed 3h after the treat-
ment with roscovitine and markedly increased 6h in HL60 and Jurkat
cells, but not in K562 cells. In HL60 and Jurkat cells, the cell cycle analy-
sis has shown an increase in sub-G1 cells at 6 hours with maximum at
24h without preceding cell cycle arrest. In K562 cells sub-G1 peak
increased subsequently to G2/M arrest. In HL60 cells, cleaved fragment
of caspase 2 was found from 6 hours of incubation with Roscovitine.
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Activated fragments of caspases 3, 7 and 9 were observed at the same
time point. PolyADP-ribose polymerase (PARP) was cleaved to 89kDA,
confirming caspase-3 activation. In the mitochondrial pathway, Bcl-2
was cleaved to 23kDa and release of cytochrome ¢ and AIF were
observed. Activated fragment of caspase 8 was observed at 24 hours in
Roscovitine 50uM. In Jurkat cells, caspase 2 was cleaved later than in
HL60 ( 24 hours), while caspase 8 at 6 hours. Caspase 3, 7, and 9 were
cleaved similarly as in HL60 cells. Release of cytochrome ¢ and AIF from
mitochondria at 6 hours was detected. However, Bcl-2 was not activat-
ed. In K562, no caspase activation was detected at studied time points.
Conclusion. Roscovitine has shown a potent cytotoxic effect in both HL60
and Jurkat cells, whereas K562 has been resistant. Caspase 2 is involved
in DNA damage and cytochrome c release in HL60. Apoptosis is induced
by caspase 8 activation and mediated by mitochondrial pathway in
Jurkat cell line. K562 cells are resistant to Roscovitine that maybe due
to Ber/Abl gene and loss of p53 function .

0327

THE BIOLOGIC SIGNIFICANCE OF CD40/CD40-LIGAND AND FAS/FAS LIGAND
INTERACTIONS ON HAEMOPOIETIC PROGENITOR CELLS

L. Mavroudi, K. Pyrovolaki, G. Eliopoulos, H.A. Papadaki
University of Crete School of Medicine, HERAKLION, Greece

Background. Members of the tumor necrosis factor o (TNFor) family and
their receptors (TNF-Receptors, TNFR), such as Fas and Fas-Ligand (FasL),
have been implicated in the apoptotic depletion of the CD34+ haemopoi-
etic progenitor cells. The molecules CD40/CD40L also belong to the
TNFR/TNF family, however, their role in physiology and/or the patho-
physiology of haemopoiesis is entirely unknown. Aims. To investigate the
expression of CD40/CD40L molecules and their biologic significance on
the haemopoietic progenitor cells. Methods. The human-derived CD34
positive myelogenous leukemia cell-line KG-1 has been used for this
study. The expression of CD40 and Fas molecules on the KG-1 cells was
evaluated using flow-cytometry under steady state conditions and fol-
lowing 72-hour incubation with different concentrations of recombinant
human TNFa (thTNFo)). To probe the function of CD40 and Fas on the
KG-1 cells, we investigated the expression of Fas and CD40, respective-
ly, as well as the FRI and TNFR2 following 72-hour incubation with a
combination of thTNFa and thCD40L or FasL, using flow-cytometry and
semi-quantitative RT-PCR. The proportion of the apoptotic cells in the
above conditions with or without the addition of rhFasL or thCD40L
respectively was studied, by flow-cytometry and the use of 7-
aminoactinomycin-D (7-AAD) stain. Results. The KG-1 cells do not
express CD40 and Fas under steady state conditions. However, the incu-
bation of these cells with thTNFo, upregulates the expression of the
above molecules, in a dose-dependent manner (p<0.05 and p<0.05,
respectively). The induction of CD40 on KG-1 cells, following incubation
with thTNFa, and its activation with thCD40L, upregulates Fas (¢<0.05)
and TNFRI (p<0.05) expression, while downregulates the expression of
TNFR2 (p<0.05), in mRNA as well as protein level. Similarly, the induc-
tion of Fas on KG-1 cells, following incubation with thTNFa, and its acti-
vation with rhFasL, induces TNEFRI (p<0.05) expression, while downreg-
ulates the expression of TNFR2 (p<0.05) and CD40 (p<0.05) in mRNA as
well as protein level. Furthermore, the above induction and activation of
CD40 on KG-1 cells, results in a significant increase in the proportion of
apoptotic cells (34.2% = 9.9%) compared to the proportion of apoptot-
ic cells in the presence of rhTNFa alone (29.5% = 9.9%; p<0.05). The

resence of rhFasL increases further the proportion of apoptotic cells
(62.4% + 23.1%, p<0,05). Summary-Conclusions. The TNFR family mem-
ber CD40 is not expressed under normal conditions on the CD34+ KG-
1 cells. Its expression, however, is remarkably induced by TNFa. The
activation of CD40 induces apoptosis of the cells and this effect is main-
ly mediated indirectly by up-regulating Fas and TNFRI and reinforcing
therefore the apoptotic effect of the Fas/FasL and TNFo/TNFRI system
on KG-1 cells. The interaction of CD40/CD40L with other TNF/TNFR
family members may represent a contributing mechanism for the apop-
totic depletion of CD34+ haemopoietic progenitor cells characterizing
certain TNFo-associated bone marrow failure syndromes.
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METHYLATION-ASSOCIATED TRANSCRIPTIONAL SILENCING OF THE C/EBP o GENE
IN ACUTE MYELOGENOUS LEUKEMIA

EJ.Jost,' n. do O,' S. Wilop,' J.G. Herman,’ R. Osieka,' O. Galm!

'UK Aachen, AACHEN, Germany; *Sidney Kimmel Comprehensive Canc,
BALTIMORE, USA

Background. A regulatory network including various transcription fac-
tors controls the differentiation of hematopoietic stem cells and progen-
itor cells. The CCAAT/enhancer binding protein o (C/EBPoy) is a tran-
scription factor implicated in the regulation of myelopoiesis that plays
an important role in the coordination of cellular differentiation with
growth arrest. Specific point mutations of C/EBPa have been reported
in acute myelogenous leukemia (AML). Mutated forms of C/EBPo. may
impair granulocytic differentiation and thus contribute to leukemogen-
esis. Aims. Aberrant CpG island methylation in association with tran-
scriptional silencing has been recognized to act as an alternative to muta-
tions and deletions to disrupt tumor suppressor gene function. A large
number of genes involved in fundamental cellular pathways have been
shown to be affected by this epigenetic phenomenon. In this study, we
investigated the possible role o? CpG island hypermethylation in the
transcriptional regulation of the C/EBPo. gene in AML. Methods. Aber-
rant methylation of C/EBPo. in hematopoietic cell lines and patient sam-
ples was assessed by methylation specific PCR (IMSP). Methylation pat-
terns in cell lines were further analyzed in detail by bisulfite sequenc-
ing. Expression of C/EBPa. was determined by real time reverse tran-
scription PCR. Results. In hematopoietic tumor cell lines, aberrant methy-
lation of the C/EBPa. promoter region was associated with transcrip-
tional silencing. Treatment of cell lines, which carry a hypermethylated
C/EBPo gene, with the demethylating agent 5-aza-2’-deoxycytidine
resulted in C/EBPa reexpression. In the cel%lines L540 and Raji, bisulfite
sequencing of individual alleles revealed dense methylation throughout
the region around the transcription start site, while HL-60 cells were
almost completely unmethylated. The analysis of diagnostic bone mar-
row and blood specimens from adult patients with AML by MSP
showed aberrant methylation of the C/EBPo. promoter region in 12/69
(17.4%) samples. Hypermethylation of C/EBPo.in AML could be detect-
ed in all cytogenetic risk groups, but was restricted to the French-Amer-
ican-British (FAB) subtypes M1, M2, M4 and M5. There was a trend
towards a better overall survival in AML cases with C/EBPa hyperme-
thylation. Summary. These data indicate that hypermethylation of the
transcription factor C/EBPo.is a common epigenetic event in adult AML.
Hypermethylation-associated silencing of C/EBPo may, in addition to
genetic aberrations, interfere with the cellular differentiation process
and thus contribute to the malignant phenotype. The exploration of our
growing knowledge about epigenetic aberrations in leukemogenesis
may help develop novel strategies in diagnosis and treatment of AML
for the future.
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ROLE OF SIGNAL TRANSDUCTION PATHWAYS AND THE MICROENVIRONMENT IN THE
EMERGENCE OF MINIMAL RESIDUAL DISEASE IN ACUTE MYELOID LEUKEMIA

M.A. van der Pol, W.J. Scholten, B. Moshaver, R. de Boer, N. Feller,
G.J. Ossenkoppele, S. Zweegman, G.J. Schuurhuis

VU University Medical Center, AMSTERDAM, Nethetlands

Background. Relapse is common in patients with acute myeloid
leukemia (AML) due to the emergence and outgrowth of minimal resid-
ual disease (MRD). High frequency of flow cytometric (FACS) detected
MRD identifies patients with high risk of relapse (Feller et al., Leukemia
2004; 18: 1380). New treatment strategies are therefore needed to effec-
tively eradicate these MRD cells in order to improve survival. Aims. Our
research focuses on how aberrant signal transduction, e.g. constitutive
phospho-AKT (pAKT) and phospho-ERK (pERK) expression and Nuclear
Factor kappa B (NFkB) activity, all in interaction with the bone marrow
microenvironment (BM-ME) contribute to the emergence, persistence
and outgrowth of MRD and thereby effect prognosis of the patient.
Methods. A sensitive and reproducible FACS assay was developed for the
quantification of phosphorylated protein expression in AML. Results.
Good correlations were found between the FACS assay and Western
Blot- and ELISA techniques in both cell lines and patient samples. Speci-
ficity of the signals was proven using the inhibitors LY294002, for PI3K-
dependent AKT phosphorylation, U0126 for MAPK dependent ERK
phosphorylation, and MG132 a protoasome inhibitor for NFkB activi-
ty. Using a NFkB activity ELISA both a cell line (HL60) and patient sam-
ples (n=3) showed NFkB activity that was upregulated by adherence to



fibronectin to simulate the BM-ME: factor 1.6 in HL60 and 1.5 in 3/4
patient samples, with no or less upregulation in non-adherent cells.
Response of pAKT, pERK and pNFkB in reaction to fibronectin binding
is under investigation using firstly Western Blot but eventually using our
FACS assay after optimalisation for the BM-ME conditions. Subsequent-
ly, the FACS assay was adapted to study AML subsets, in particular stem
cells (CD34+CD38-) and MRD cells. pAKT, pERK and pNFkB expression
could be shown in the CD34+CD38- stem cells. Also the expression of
pAKT, pERK and pNFkB in subpopulations with aberrant immunophe-
notypes (e.g. CD34+CD7+, CD34+CD56+) enables the comparison
with signal transduction in MRD cells identified by these aberrancies.
Summary/Conclusions. AKT, ERK and NFkB signaling can now be studied
in subpopulations highly relevant for clinical outcome, i.e. stem cells,
MRD cells and MRD stem cells. We have shown how to detect stem cells
under MRD conditions (van Rhenen ez al. Blood 2005; 106: 4, abstract van
Rhenen et al. this conference). In particular changes of signaling in the
course of disease, as may be inferred from reported FLT3 ITD changes
from diagnosis to relapse, urge the possibility to study signal transduc-
tion under MRD conditions. This and the study of the interactions
between leukemic cells and the microenvironment contributing to per-
sistence and outgrowth of MRD might ultimately guide the development
of new treatment strategies, directed at the MRD (stem) cell and/or the
microenvironment.
This work was financially supported by the Vanderes Foundation.
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TRANSIENT POST-TRANSLATIONAL UPREGULATION OF TELOMERASE ACTIVITY DURING
MEGAKARYOCYTIC DIFFERENTIATION

M. Nakadake
Tokyo Womens Medical University, TOKYO, Japan

Background. Telomerase is a ribonucleoprotein reverse transcriptase
that adds hexameric repetitive sequences (T TAGGG) to the ends of chro-
mosomes. Telomerase plays a key role in maintaining telomere length
and in replicative senescence. Telomerase is active in immature somat-
ic cells and is suppressed in differentiated cells, but the mechanism by
which telomerase activity is regulated in relation to cell differentiation
remains unclear. Several regulatory of mechanisms for telomerase have
been reported, including 1) transcriptional, 2) translational, and 3) post-
translational mechanisms, suggesting that the regulation of telomerase
activity is a complex process. Aims. To determine the mechanisms mod-
ulating telomerase activity during differentiation in various lineages of
hematopoietic cells. Methods. A human chronic myelogenous leukemia
cell line (K562) was induced to differentiate into megakaryocytes by
exposure to TPA, and into erythroid cells by exposure to STI571. A
human acute myeloblastic leukemia cell line (HL60) was induced to dif-
ferentiate into monocytes by exposure to TPA. To assess the effect of
PKC inhibitors during megakaryocytic differentiation, K562 cells were
preincubated with Bisindolylmaleimide or Rottlerin, and then TPA was
added before further incubation. Telomerase activity, the expression of
human telomerase reverse transcriptase (hTERT) protein, mRNA, and
functional binding transcription factors within the telomerase promot-
er region were examined. Cells were separated into cytoplasmic and
nuclear fractions to examine the localization of telomerase. Results. TPA
induced a transient increase of telomerase activity during the megakary-
ocytic differentiation of K562 cells, while expression of hTERT decreased
gradually throughout differentiation. The transient increase of telom-
erase was mainly observed in the nuclear fraction rather than the cyto-
plasmic fraction. Pretreatment of K562 cells with a PKC inhibitor blocked
both megakaryocytic differentiation and the transient increase of telom-
erase activity. In addition, a dose-dependent increase of telomerase activ-
ity after exposure to recombinant PKC was observed. To further assess
the transcriptional control mechanism of telomerase, a chromatin
immunoprecipitation (ChIP) assay was performed. STAT3 (which was
bound to the hTERT promoter) became dissociated from the promoter
during megakaryocytic differentiation, while Sp1 remained stable dur-
ing differentiation. Conclusions. A transient increase of nuclear telom-
erase activity was detected during megakaryocytic differentiation stim-
ulated by TPA, and this increase was suppressed by PKC inhibitors. In
addition, telomerase activity was dose-dependently increased by recom-
binant PKC. These results suggest that PKC is one of the post-transla-
tional regulators of telomerase activity during the megakaryocytic dif-
ferentiation of K562 cells. Megakaryocytes are unique hematopoietic
cells that undergo DNA replication during differentiation into mature
polyploid cells. This may mean that post-translational activation of
telomerase is necessary for the immediate stabilization of replicated
chromosomes before the de novo synthesis of telomeres commences. On
the other hand, STAT3 was suggested to be one of the transcription fac-
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tors regulating telomerase during megakaryocytic differentiation. These
results indicate that telomerase activity during megakaryocytic differen-
tiation stimulated by TPA is regulated at least by two mechanisms, with
one being transcriptional and the other being post-translational.

0331
PAX5/TEL CAUSES DOWN MODULATION OF CD19 IN PRE B CELLS
G. Fazio," A. Biondi,' G. Cazzaniga,' A. Rolink’

'Centro Ricerca Tettamanti, MONZA (M), Italy; *University of Basel, BASEL,
Switzetland

Background. we previously cloned the PAX5/TEL chimeric gene, origi-
nated from the translocation t(9;12)(q11;p13) in an ALL patient. Recent
data indicate that the PAX5/TEL fusion defines the cytogenetic entity
dic(9;12)(p13;p13), a recurrent chromosome abnormality that accounts
for about to 1% of childhood ALL, almost exclusively B-progenitor ALL.
PAX5/TEL is likely to be an aberrant transcription factor, resulting from
joining the 5’ region of PAX5 (a transcription factor essential for B cell
development) to the 3’ region of TEL/ETV6 (Ets-family DNA binding
domain). Aim of the study was to investigate the functions of the
PAXS5/TEL chimeric protein in preBl cells. Methods. we have cloned the
FLAG-full length chimeric PAX5/TEL ¢cDNA in the retroviral vector
pMSCV-IRES-GFP (MigR1). Murine PAXS -/- preBI cells and wild type
preBI cells were transduced with the retroviral construct to analyze cell
proliferation, differentiation and growth-dependence on IL-7. Both PAX5
-/- preB I cells and wild type preBI cells were cultured on OP9 and DL1-
OP9 stroma cells. Results. wild type preBI cells, transduced with pMSCV-
PAX5/TEL-IRES-GFP vector, showed down modulation of CD19 when
cultured on OP9 stroma in presence of IL-7. Semiquantitative RT-PCR
didn’t show any difference in transcription of PAX5 target genes such as
BLNK, MB-1, M-CSFR. PAX5TEL-preBI cells cultured on DL1-OP9
showed a different phenotype, with up-regulation of ¢c-KIT and down-reg-
ulation of CD44. PAX5-/- preBI cells infected with PAXSTEL and grown
on OP9 were CD19 negative even in the presence of PAX5TEL; in absence
of IL-7 they died following the same kinetic of the control cells. By semi-
quantitative RT-PCR, we didn’t detect mRNAs of CD19 and no difference
in BLNK, MB-1 and M-CSFR mRNA level was found. On DL1-OP9,
PAXSTEL cells were able to differentiate maintaining the developmental
plasticity of PAXS5 -/- pre Bl cells. Conclusions. preliminary results showed
arole of PAX5TEL as a transcriptional suppressor, down regulating CD19
expression, thus suggesting a function on B cell differentiation. PAXSTEL
cannot replace PAX5 functions in PAX5-/- cells. Further analysis are need-
ed to better evaluate the role of PAX5/TEL protein, both in vivo and in vit-
ro models.
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OVEREXPRESSION OF 14-3-3 SIGMA IS ASSOCIATED WITH TYROSINE KINASE ACTIVITY
OF P210 BCR-ABL FUSION PROTEIN OF CHRONIC MYELOID LEUKEMIA

M. Mancini,' E. Zuffa,' G. Brusa,' P. Corrado,' E. Barbieri,?
M.A. Santucci'

"Istituto di Ematologia Seragnoli, Bologna, Italy; Istituto di Radioterapia L. Gal-
vani, BOLOGNA, Italy

The 14-3-3 proteins are a family of phosphoserine/threonine-binding
molecules and critical mediators of intracellular signaling pathways,
including those controlling proliferation, cell cycle checkpoint activation
and survival. In particular, upon c-Jun NH2-terminal kinase (JNK)-medi-
ated phosphorylation in response to stress they release c-abl tyrosine
kinase and let its nuclear import, the prerequisite fot its pro-apoptotic and
growth arrest function. Here we show that constitutive tyrosine kinase
(TK) activity of p210 ber-abl protein, the molecular hallmark and causative
event of Chronic Myeloid leukemia (CML) is associated with overexpres-
sion of 14-3-3 sigma. In 32D cell clones transducing a temperature-sensi-
tive ber-abl construct the levels of 14-3-3 transcript and protein were
increased under permissive culture conditions for p210 TK and signifi-
cantly reduced by p210 TK inhibition by the TK inhibitor Imatinib mesy-
late (IM). Moreover, in K562 CML cell line we observed the hyperacety-
lation of a discrete region of 14-3-3 sigma promoter that corresponds to -
8245 to -8508, that was significantly reduced since 4th hour of exposure
to IM. Conversely, the methylation status at a CpG-rich area of 14-3-3 sig-
ma coding region including the transcription start site (-220 to + 116) was
not conditional upon p210 TK. Our results support that p210 TK influ-
ences 14-3-3 sigma trascription rate by interacting with epigenetic mech-
anisms that control chromatin accessibility. Interestingly, in K562 cell line
IM resistance was associated with a further increse of 14-3-3 sigma expres-
sion and higher hyperacetylation at its promoter, supporting a putative
role of this scaffolding protein in clonal evolution of CML progenitors
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towards drug resistance. Further studies are presently in progress to elu-
cidate mechanisms relevant for 14-3-3 overexpression and enhanced bind-
ing properties, whether they may be targeted by drug combinations that
have been advanced for clinical trials.
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THE INVOLVEMENT OF C:18 CERAMIDE AND HUMAN LONGEVITY ASSURANCE GENES IN
IMATINIB INDUCED APOPTOSIS

Y.B. Baran,' ].B. Bielawski,” C.E.S. Senkal,? B.O. Ogretmen,’
U.G. Gunduz'

'Middle east Technical University, ANKARA, Turkey; *Medical University of
South Caroline, CHARLESTON, USA

Background. Ceramides have essential roles in many aspects of cell
metabolism, from inflammatory responses through the regulation of
cancer-cell growth, cell proliferation, apoptosis, cell migration and senes-
cence. Many cytokines, anticancer drugs and other stress-causing ago-
nists result in increases in endogenous ceramide levels through de novo
synthesis and/or the hydrolysis of sphingomyelin. Since human longevi-
ty assurance genes (LASS) are responsible for the de-novo synthesis of
ceramides, the expression levels of LASS genes are important in stress
induced apoptosis. Aims. Ceramide metabolism in imatinib induced
apoptosis in hematological malignancies was examined in this study.
Sensitive and resistant chronic myeloid leukemia (CML) cells, K562 were
used as a model system to investigate the changes in ceramide metab-
olism upon imatinib treatment. Methods. The Ph* human K562 cells were
exposed to step-wise increasing concentrations of imatinib. Subpopula-
tions of cells those were able to grow in the presence of 0.2 and 1 pM
imatinib, were then selected, and referred to as K562/IMA-0.2 and
K562/IMA’1, respectively. Caspase-3 activity was determined using the
caspase-3 colorimetric assay. The mitochondrial membrane potential
(MMP) was measured using a JC-1 MMP detection kit. The cellular lev-
els of endogenous ceramides were measured using high performance lig-
uid chromatography/mass spectrometry (LC/MS). Plasmid and siRNA
transfection of K562 cells were conducted using an Effectine and Dhar-
maFECT™ siRNA transfection reagent, respectively. Results. Measure-
ment of endogenous ceramide levels by LC/MS showed that treatment
with imatinib increased the generation of ceramide, particularly C:18-
ceramide, significantly in a time-dependent manner in parental sensitive
cells, whereas in resistant cells, there was no significant changes in its
levels in response to imatinib at 48 hr. Partial inhibition of human
longevity assurance gene 1 (hLASS1) by small interfering RNA (siRNA),
which prevented C:18-ceramide generation, partially inhibited imatinib-
induced cell death, as detected by activation of pro-caspase-3, and loss
of mitochondrial membrane potential, in sensitive K562 cells. In recip-
rocal experiments, overexpression of hLASS1 caused a marked increase
in imatinib-induced C:18-ceramide generation and apoptosis in resist-
ant K562/IMA-0.2 and K562/IMA-1 cells. Interestingly, analysis of
mRNA levels of hLASS1, for the generation of C:18-ceramide did not
show any significant differences in these resistant cells when compared
to controls, suggesting that accumulation and/or metabolism, but not
rate of synthesis, might be altered in imatinib-resistant cells.
Summary/Conclusions. These data suggest that increased ceramide gen-
eration and/or accumulation might be involved in mediating imatinib-
induced apoptosis, and that defects in C:18-ceramide accumulation
and/or metabolism might play a role in a decrease in imatinib-induced
apoptosis, thus results in resistance to therapy.

0334

SURVIVIN AND BCL2 EXPRESSION IN CD30-POSITIVE LYMPHOPROLIFERATIVE
DISORDERS OF THE SKIN COMPARED TO SYSTEMIC ANAPLASTIC LARGE CELL LYM-
PHOMAS: AN IMMUNOHISTOCHEMICAL STUDY OF 28 CASES

G. Goteri,' S. Rupoli,? D. Stramazzotti,' E Fazioli,” A. Tassetti,®
S. Pulini,’ D. Morichetti,! P. Leoni,' L. Lomuzio,*G. Fabris'

'Institute of Pathology, TORRETTE DI ANCONA, Italy; *Clinic of Hematol-
ogy, TORRETTE DI ANCONA, Italy; *Molecular Pathology, TORRETTE DI
ANCONA, Italy; “Polytechnic University of Marche, ANCONA, Italy

Backgrounds. Cutaneous CD30-positive lymphoproliferative disorders
(LPDs) are a spectrum of indolent diseases ranging from lymphomatoid
papulosis (LyP) to primary cutaneous anaplastic large lymphoma (C-
ALCL). Apoptosis has been investigated in systemic anaplastic large cell
lymphomas (ALCL), which are potentially aggressive, but has not been
elucidated in cutaneous CD30-positive LPDs. Aims. We investigated the
expression of two inhibitors of apoptosis, survivin and BCL-2 protein,
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in a series of cutaneous primitive CD30-positive LPDs and systemic
ALCL, in order to highlight differences that may eventually help in the
differential diagnosis and related to different biological behaviour. Mate-
tials and Methods. We retrieved from our files 28 cases of T-cell CD30-
positive LPDs diagnosed between 1995 and 2003 with the clinical his-
tory: 10 cutaneous CD30-positive LPDs (5 LyE, 5 C-ALC) and 18 sys-
temic ALCL. Immunohistochemical analysis was performed with anti-
bodies against ALK1 protein, survivin and BCL-2 protein, on tissue sec-
tions with the DAKO Envision system. RT-PCR studies for ALK and
ALK/NPM were performed on RNA extracted from paraffin blocks of
all 28 cases. Results. All the cutaneous CD30+ LPDs were negative for
ALK by immunostaining and RT-PCR. Among systemic ALCL cases, 7
were ALK-positive and 11 were negative: all the positive cases showed
a 366 bp ALK transcript by RT-PCR and the specific NPM/ALK fusion
transcript of 98 bp, ruling out the presence of a different rearrangement.
All the 28 cases examined showed a clear cytoplasmic positivity for sur-
vivin, independently from their clinicopathological group. Five cases of
systemic ALCL, which were all ALK negative, showed in addition a
nuclear dot-like immunoreactivity for survivin. Nuclear expression of
survivin was not observed in the other groups (chi2: p=0.045). Protein
BCL-2 cytoplasmic expression was found in 10 cases; systemic ALK-
positive ALCL show a lower frequency of BCL-2 expression (chi2:
p=0.045). Conclusions. Our result showed that LyP and C-ALCL share a
heterogeneous expression of cytoplasmic survivin and BCL-2, similarly
to systemic CD30-positive lymphomas, suggesting that survivin might
be expressed also in indolent and potentially regressing lesions and is not
considerable an absolute marker of malignancy. Survivin has been
indeed demonstrated in many nonneoplastic cells of non-lymphoid
nature. BCL-2 was also expressed in half of our cases of LyP and PC-
ALCL, similarly to systemic ALCL, suggesting that either BCL-2 nor
cytoplasmic survivin expression does not help in distinguishing in the
spectrum of cutaneous CD30-positive LPDs nor between cutaneous and
systemic diseases. It might be postulated that apoptosis is still potential-
ly inducible in these BCL-2 and survivin-expressing cells because these
lesions have the potential to undergo spontaneous regression. Alterna-
tive mechanisms including the immune control mediated by activated
cytotoxic lymphocytes (CTL) can play a major role in these indolent
diseases as postulated in systemic disorders. Our data confirm that BCL-
2 is less frequently expressed in ALK-positive than in ALK-negative sys-
temic ALCL cases. The most interesting and unexpected feature was
the observation that 45% of our systemic ALK-negative ALCL cases
showed nuclear survivin immunostaining, in contrast with others who
found survivin exclusively located in the cytoplasm by immunohisto-
chemistry and by Western blotting.
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TARGETING IAPS OVERCOMES APOPTOSIS RESISTANCE OF PANCREATIC CARCINOMA
CELLS AND SUPPRESSES TUMOR GROWTH AND INVASION IN VIVO

S. Fulda, M. Vogler, K. Duerr, K.M. Debatin
University Children’s Hospital, ULM, Germany

Pancreatic cancer is one of the leading causes of cancer-related death
due to its resistance towards conventional therapies. To improve cancer
therapy, it is crucial to better understand the molecular mechanisms
underlying apoptosis resistance of pancreatic cancer. Here, we identify
X-linked inhibitor of apoptosis (XIAP) as a key determinant of apopto-
sis resistance of pancreatic carcinoma cells. XIAP was expressed at high
levels in the majority of pancreatic carcinoma cell lines and primary
tumor samples. Stable downregulation of XIAP by RNA interference
significantly reduced viability and enhanced TRAIL-induced apoptosis
in pancreatic carcinoma cells. Importantly, knockdown of XIAP also
strongly inhibited clonogenicity of pancreatic cancer cells treated with
TRAIL indicating that XIAP promotes clonogenic survival. Also, down-
regulation of XIAP significantly increased CD95- or y-irradiation-induced
apoptosis, whereas it had no effect on 5-fluorouracil, etoposide or gem-
citabine-induced apoptosis. Analysis of apoptosis signaling pathways
revealed that knockdown of XIAP resulted in enhanced activation and
enzymatic activity of caspase-3, -9, -2 and -8. Interestingly, downregu-
lation of XIAP also led to enhanced drop of mitochondrial membrane
potential and increased cytochrome c release after stimulation with
TRAIL, indicating that XIAP functions upstream of mitochondria in
TRAIL-induced apoptosis. In support of this notion, inhibition of cas-
pase-3 completely inhibited drop of mitochondrial membrane potential
in TRAIL-treated pancreatic carcinoma cells, in which XIAP was
knocked down. Most importantly, knockdown of XIAP profoundly
inhibited tumor growth and invasion of pancreatic carcinoma cells in
vivo. Similarly, inhibition of XIAP by small molecule antagonists sensi-



tized pancreatic cancer cells to TRAIL-, CD95- or y-irradiation-induced
apoptosis. By demonstrating that targeting IAPs significantly enhanced
death receptor or y-irradiation-induced apoptosis and also suppressed
tumor growth and invasion of pancreatic carcinoma cells in vivo, our
findings indicate that targeting IAPs represents a novel, promising strat-
egy to overcome apoptosis resistance of pancreatic cancer, which has
important clinical implications.
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TRAIL RECEPTORS IN B-CLL PATIENTS INDEPENDENTLY OF ZAP 70 EXPRESSION

M. Dourado,' A.C. Gongalves,' E. Emilia,” I. Sousa,” A. Paiva,’
A. Pereira,* E Guedes,* A. Teixeira,” A.B. Sarmento Ribeiro

'Faculty of Medicine of Coimbra, COINMBRA, Portugal; *Clinical Hematology
Service, University, COIMBRA, Portugal; *Center of Histocompability of Coim-
bra, COIMBRA, Portugal; *Medicine Service, Distrital Hospital of FIGUEIRA
DA FOZ, Laos

B-cell lymphocytic leukaemia (B-CLL) is an incurable disease with an
indolent course characterized by a low growth fraction and a progres-
sive expansion of a subpopulation of monoclonal B lymphocytes (LLC-
B cells) which are functionally inactive and resistant to apoptotic cell
death. The most specific way to induce apoptosis is stimulation of the
different types of death receptors with their specific ligands. TRAIL
(Tumour necrosis factor (TNF) - related apoptosis inducing ligand) recep-
tors are members of TNF receptor family, are widely expressed on the
surface of many different cell types and induce selective apoptosis of can-
cer cells but not of normal cells. They can be activated by TRAIL. This
ligand can interact with 5 receptors, TRAIL-R1 (DR4), TRAIL-R2 (DRS5),
TRAIL-R3 (DcR1), TRAIL-R4 (DcR2) e Osteoprotogerin (OPG). The
stimulation of the death receptors, DR4 and DR5 can induce apoptosis.
However, the expression of DcR1, DcR2 and OPG receptors may coun-
teract TRAIL apoptotic effect. Thus, the expression of these types of
receptors can determined the failure to undergo apoptosis in B-CLL and
may have direct implications for B-CLL therapy. The aim of this study
is to evaluate the expression of TRAIL receptors, DR4, DR5, DcR1 and
DcR2 in B Chronic Lymphocytic Leukaemia patients and its correlation
with the expression of the prognostic markers ZAP 70 and CD11c. For
this purpose directly conjugated monoclonal antibodies to CD5 and
CD19 was used to identify LLC-B, T and B cells obtained from 22
patients with B-CLL. These patients were divided according the expres-
sion of the ZAP 70 protein (6 ZAP 70+; 6 ZAP 70- and 10 non deter-
mined) and the _-integrin CD11c (10 CD11c+ and 6 CD11c-). The sur-
face expression of TRAIL receptors, DR4, DR5, DcR1 and DcR2, were
analysed by flow cytometry, using specific monoclonal antibodies. The
results are expressed in Mean Intensity Fluorescence (MIF). We observe
in LLC-B cells lower levels of proapoptotic TRAIL receptors, namely
DR5 (18.6+8.1 MIF) compared with normal B cells (35.7 _20.5) and high-
er expression of the antiapoptotic DcR1 receptor witch may contribute
to resistance of LLC-B cells to death receptor-mediated apoptosis. Pre-
liminary results didn’t show any correlation between TRAIL receptors
expression and the above mentioned prognostic markers. However a
higher number of patients must be included in the study in order to clar-
ify our results. Aknowledgments. Prof. Catarina Oliveira and Dra Luisa
Pais, Directors of Biochemistry Institute, Faculty of Medicine, Universi-
ty of Coimbra, and Histocompatibility Center of Coimbra, respectively

This work is supported by CIMAGO
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P38-MEDIATED ACTIVATION OF CASPASES IN C2-CERAMIDE-INDUCED APOPTOSIS OF
MOUSE HEMATOPOIETIC CELLS

S. Ota,' M. Musashi,' N. Toyoshima,” K. Kondo,' ]. Sugita,' T. Toubai,"
N. Kato,'J. Tanaka,' K. Kimura,' M. Imamura,' M. Asaka’

'Hokkaido University, SAPPORO, Japan; *Aiiku Hospital, SAPPORO, Japan

Cell-permeable C2-ceramide induces apoptosis in various types of
cell. Here, we have studied the effects of C2-ceramide on mouse bone
marrow cells containing primitive hematopoietic progenitors (PHP), as
little is known about the signaling pathway in the apoptosis in PHP
induced by C2-ceramide. The C2-ceramide was found to induce apop-
tosis in a time dependent manner, as defined morphologically by nuclear
condensation and fragmentation visualized with propidgium iodide stain-
ing and by a positive annexin V (AV) and by a reduced colony forming
ability of the bone marrow cells of mouse. C2-ceramide suppressed
colony growth derived from mouse Day-2 post 5-FU marrow cells (5-FU
marrow cells) in a dose dependent manner. Incubation of 5-FU marrow
cells with 15 pM of C2-ceramide for three hours gave 41.7+17.2% of
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mean%control of colonies. Further, an extended study using more PHP-
enriched lineage marker-negative cells (Lin- cells), which were isolated
from mononuclear 5-FU marrow cells, revealed that C2-ceramide com-
pletely suppressed colony formation. To obtain direct evidence of induc-
tion of apoptosis in Lin- cells, we detected that about 90% of AV- cells
were changed into AV+ cells in Lin- cells by incubation with C2-
ceramide, suggesting PHP were actually induced into apoptosis. Next,
we studied the effects of C2-ceramide on the intracellular activation of
caspases in PHP, using the cell-permeable fluorescence-labeled substrates
of several caspases and the colorimetric caspase activation assay kits. C2-
ceramide treatment showed fluorescence and colorimetric caspases acti-
vation of 5-FU marrow cells, which increased in intensity within one
hour. However, selective caspase inhibitors inhibited the fluorescence
and colorimetric release of each caspase substrates, indicating the spe-
cific involvement of caspases in the C2-ceramide-induced apoptosis of
PHP. Further, the selective inhibitors for caspases also prevented nuclear
condensation and fragmentation and suppression of colony formation of
5-FU marrow cells. Based on the effect of these caspase inhibitors on the
activation of each fluorogenic caspase substrate, C2-ceramide is believed
to activate LEHD-, DEVD-, and VEID-cleaving caspases such as caspase-
9, -3, and -6, respectively, in that order. Upstream of the caspases, C2-
ceramide activated p38 and the selective p38 inhibitor SB203580, thus
reversed the activation of these caspases that had been induced by C2-
ceramide, resulting in a significant recovery from apoptosis. On the oth-
er hand, IETD-cleaving caspase such as caspase-8 was not activated by
C2-ceramide. These results suggest that C2-ceramide initiates apopto-
sis in PHP via activation of the caspase-9-dependent caspase cascade

mediated by p38.
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CERAMIDE GLYCOSYLATION BY GLUCOSYL CERAMIDE SYNTHASE INHIBITS THE
APOPTOTIC EFFECT OF IMATINIB ON HUMAN K562 AND MEG-01 CELLS

Y.B. Baran,' ].B. Bielawski,” C.E.S. Senkal,? B.O. Ogretmen,’
U.G. GunduZ®

'Middle east Technical University, ANKARA, Turkey; *Medical University of
South Caroline, CHARLESTON, USA; *Middle East Technical University,
ANKARA, Turkey

Background. Glucosyl ceramide (Glc-Cer) has recently been shown to
be associated with resistance to chemotherapy. Alterations in ceramide
metabolism, whereby pro-apoptotic ceramide is converted to its non-
cytotoxic Gle-Cer metabolit resulting in drug resistance. Accumulation
of Glc-Cer is a characteristic of some MDR cancer cells and tumors
derived from patients who are less responsive to chemotherapy. Sever-
al tumor cell lines and clinical samples have been shown to overexpress
the glucosylceramide synthase (GCS) enzyme, which transfers glucose
from UDP-glucose to ceramide and produces Glu-Cer. Aims. The effects
of GCS in imatinib resistance in human chronic myeloid leukemia (CML)
cells were investigated. The cells were exposed to a combination of ima-
tinib and GCS inhibitors, D-threo-1-phenyl-2-decanoylamino-3-mor-
pholinopropan-1-ol (PDMP) or N-(n-Nonyl)deoxygalactonojirimiycin
(C9DGY]) to determine if resistant cells could be sensitized. Methods. The
Ph* human K562 and Meg-01 cells were exposed to step-wise increas-
ing concentrations of imatinib. Subpopulations of cells that were able to
grow in the presence of 0.2 and 1 pM imatinib, were then selected, and
referred to as K562/ or Meg-01/IMA-0.2 and Meg-01/IMA’1, respective-
ly. Plasmid transfection of K562 cells were conducted using an Effectine
transfection reagent. The expression pattern of GCS was detected by RT-
PCR and western blotting. The IC50 values were determined from cell
survival plots obtained by MTT. Cell cycle profiles of cells were analyzed
by flow cytometry. The cellular levels of endogenous ceramides were
measured using high performance liquid chromatography/mass spec-
trometry (LC/MS). Results. Measurement of the levels of GCS by RT-PCR
and Western blotting demonstrated that the expression of GCS was
increased in both K562/IMA-1 and Meg-01/IMA-1 cells as compared to
parental sensitive cells. The possible role of GCS in resistance to imatinib
was further examined by transfection and the overexpression of GCS
gene in K562 and Meg-01 cells. GCS overexpression in sensitive cells
resulted in an increase in imatinib-resistance. There was a significant
increase of apoptosis by co-application of imatinib and GCS inhibitors
(PDMP or C9DG]J) after 48 hr in both sensitive and resistant cells. There
was also an up-regulation of ceramide levels measured using high per-
formance liquid chromatography/mass spectrometry (LC/MS) by co-
application of imatinib and GCS inhibitors (PDMP or CIDG]) to K562
and Meg-01 cells. Summary/Conclusions. These results may suggest the
involvement of GCS, by converting pro-apoptotic ceramide to Glu-Cer,
in imatinib resistance. Besides, inhibiting the GCS activity by co-appli-
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cation of PDMP and/or C9DGJ increased the sensitivity of CML cells to
imatinib.

0339

NOSCAPINE INDUCES APOPTOSIS THROUGH ACTIVATION OF CASPASES AND
MITOCHONDRIAL EVENTS IN P53-NULL MYELOBLASTIC LEUKEMIA CELL LINE K562

B.G. Goliaei,! N.H. Heidari,' M.M. Mahmoudian,* PR. Rahimi’

"University of Tehran, TEHRAN, Iran; *Iran University of Medical Sciences,
TEHRAN, Iran

Monitoring apoptosis is becoming increasingly important in finding
new chemotherapeutic drug and their mechanism. Previously, the micro-
tubule opium alkaloid noscapine was discovered as a microtubule desta-
bilizing agent that arrests mammalian cells at mitosis and induces apop-
tosis. Because noscapine is water-soluble and absorbed after oral admin-
istration, and has little toxicity to normal tissue and no inhibition of
immune responses, its chemotherapeutic potential in human cancer
merits through evaluation. We selected drug resistant, P53-null myeloge-
nous leukemia cells to monitor apoptosis and study of noscapine’s mech-
anism. K562 cells showed delayed but effective response to noscapine
treatment, and we could monitor apoptosis by the DNA fragmentation,
PARP cleavage and increasing activity of caspase 2,3,6,9 with 20 pM
noscapine after 24-48hr treatment. The increased Bax/Bcl-2 ratio more
than three times with 20 pM noscapine in time dependent manner from
3-48 hr can prove some mitochondrial event in response to this drug.
These results help to elucidate some critical points in noscapine mech-
anism as a good candidate for preventive and therapeutic application in
chronic myeloid leukemia.

0340

ERYTHROID-SPECIFIC TRANSCRIPTIONAL REGULATION OF THE HUMAN PROTOPOR-
PHYRINOGEN OXIDASE GENE IS MEDIATED BY TWO GATA-1 SITES IN EXON 1

K.M.K. de Vooght, R. van Wijk, W.W. van Solinge
University Medical Center Utrecht, UTRECHT, Netherlands

Background. Protoporphyrinogen oxidase (PPOX) catalyzes the six-
electron oxidation of protoporphyrinogen IX to protoporphyrin IX. Like
other heme biosynthetic proteins, PPOX is involved in synthesizing
heme for red cells (erythroid-specific expression) and heme as a cofac-
tor for the respiratory cytochromes (housekeeping expression). Where-
as tissue specific regulation of other heme biosynthetic enzymes is
extensively studied, there is little knowledge concerning transcription-
al regulation of PPOX. Aims. The aim of this study was to investigate
molecular mechanisms involved in the erythroid-specific regulation of
PPOX. Methods. Functional studies were performed using transient trans-
fection of PPOX promoter constructs in human K562 erythroleukemia
cells. DNA-protein interaction at the GATA-1 sites in exon 1 of PPOX
was studied using Electrophoretic Mobility Shift Assay’s (EMSA) with
nuclear extracts from K562 cells. Results. In vitro transfections studies
revealed that reporter constructs containing exon 1 showed a 300%
increase in promoter activity compared to constructs lacking this exon.
Transfection experiments of wild-type and mutant reporter plasmids in
K562 cells demonstrated that erythroid-specific transcriptional regula-
tion of PPOX was mediated by two GATA-1 sites in exon 1. The high-
est level of transcription depended on the integrity of both sites. Elec-
trophoretic mobility shift assay and supershift experiments using K562
nuclear extracts demonstrated that both GATA sites were able to bind
GATA-1 in vitro. Exon 1 did not have any effect on PPOX promoter activ-
ity in human hepatoma HepG2 cells. In HeLa human cervical carcino-
ma cells, however, the presence of exon 1 decreased promoter activity.
Summary/Conclusions. Exon 1 of the human PPOX gene contains two
GATA-1 binding motifs, which both are required for erythroid-specific
expression of PPOX and, in addition, bind GATA-1 in vitro. These results
contribute to a better understanding of the molecular mechanisms
involved in differential regulation of the human PPOX promoter in ery-
throid and non-erythroid cells.
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THE NOVEL GENE JUNE-1 IS DIFFERENTIALLY EXPRESSED DURING ERYTHROID
DIFFERENTIATION AND IS EXPRESSED IN TUMOUR CELLS

P. Rainey, V.J. Smyth, V.M. Hodges, E. Dunlop, T.RJ. Lappin
Queen’s University Belfast, BELFAST, United Kingdom

Background. The hormone erythropoietin (EPO) leads to red blood cell
development after binding to EPO receptors (EPO-Rs) on erythroid pro-
genitors. However, little is known about the genes that are regulated
downstream of EPO. EPO-Rs have also been found on a variety of non-
haematopoietic tissues, including some tumours; an important finding
since rtHUEPO is often used to treat anaemia in cancer patients. Using dif-
ferential display PCR and RNAse protection assays several differentially
expressed genes were identified after EPO stimulation in two mouse mod-
els of erythroid differentiation. One of these is a novel gene which we
have named June-1. Aims. To characterize June-1 and identify its function.
Methods and Results. The June-1 protein displays significant sequence sim-
ilarity to only one other protein, PHF13, also of unknown function. We
have identified homologues of June-1 in many vertebrates, but not in
lower species, suggesting that it is a recently evolved gene. Across species
there is a high degree of sequence conservation, suggesting that June-1 has
an important function. This 5 exon gene (1.2 kb transcript and predicted
44 kDa protein) contains a nuclear localization domain, PHD domain
(zinc finger), and potential SUMOylation site. This, along with further in
silico analysis, suggest that June-1 may function a